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EFFECT OF KAINIC ACID LESION OF PREOPTIC AREA ON SLEEP· WAKEFULNESS
.Ioshi .Iohn. y. Mohan Kumar. G. Gopjnath. S.K. Manchanda & H.N. Malljck
Department of Physiology and Anatomy, All India Institute of :vIedlcal Sciences, New Delhi, 110029.

The involvement of the prcoptic area (POA) in the modulation of sleep-wakefulness (S- W) was shown by
various researchers using different techniques. Severe disturbance in sleep in rats was reported after
electrolytic and radio frequency lesion of the POA. These lesion techniques destroy both cells and fibcrs of
passage. Definite and precise role of neurons of the POA is not available in the literature. The role of cellular
elements of the POA in S- W was examined by employing kainic acid lesion technique, which destroys cells
and leaves fibcrs intact. Sleep-wakefulness was assessed on the basis of EEG, EMG and EOG recordings
which was done continuously for 24 hours on di fferent days after lesion. These rats showed increase in active
wakefulness, reduction in slow wave sleep and reduction in paradoxical sleep. Moreover, loss of preoptic
neuron caused disturbance in the normal pattern of sleep-wakefulness.
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REM DEP~IV ATION DECREASES RAT BRAIN MONOAMINE OXIDASE ACTIVITY
Mahesh Thakkar & Bjrendra Nath Malljck
School of Life Sciences, Jawaharlal Xehru University, New Delhi 110067.

Aminergic mechanism of rapid eye movement (REM) sleep is well known. Isolated studies showed that REM
deprivation either increased norepinephrine (NE) synthesis and decreased or maintained level of NE in rat
brain. NE synthesis inhibitors increased while Monoamine oxidase (MAO) inhibitors decreased REM. Since
level of NE and MAO activity may influence each other, and the effect of REM sleep deprivation on MAO
activity was not known, rat brain MAO activity was studied before and after REM deprivation. Two and four
days deprivation was continued by the flowerpot method. Monoamine oxidase activity was estimated in crude
mitochondrial preparation of the whole brain as well as in different'arcas ofthe brain viz. cerebrum, cerebellum .
and brain stem. The results showed that the enzyme activity decreased significantly in all the areas of the'
deprived rat brain and it returned to control/normal level on recovery. Control experiments suggest that the
decrease was primarily caused by the REM sleep deprivation and not a nonspecific effect. The finding fits
well with the aminergic mechanism of REM sleep and helps in explaining earlier" observations.
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EFFECT OF REM SLEEP DEPRIVATION
SCl'ma Gull'ani & Birendra
School of Life Sciences, Jawaharlal

ON RAT BRAIN NA-K ATPASE ACTIVITY

Nath Mallick
Xehru

University,

Xew Delhi 110067.

Rapid eye movement (REM) sleep deprivation
affects several physiological
functions including central
neuronal excitability and their responsiveness
to external stimuli. Na-K ATPase activity influences neuronal
excitability.
Hence, in an. attempt to understand the mechanism of REM deprivation
induced change in
neuronal excitability, membrane bound Na-K ATPase activity was estimated in normal, control and REM
deprived rat brain. REM deprivation was continued for 4 days by flower pot method. Free moving (FM C),
Large platform (LPC), Movement restriction (M RC). Swimming (SW) controls and recovery (R) studies were
also carried out. Rats were decapitated after spinal dislocation and brains were removed within 2-3 min. The
Na-K ATPase activity was estimated in microsomal membrane preparation by Tsukada & Okagawa (1'978)
method. After the deprivation the enzyme activity increased significantly
in the whole brain as well as in
different brain areas viz. cerebral cortex, brain stern and cerebellum.
After recovery the altered activity
showed a tendency to return to normal.
The enzyme activity of none of the control group of rats was
significantly different from that of free moving rats. This finding suggests that increased Na-K ATPase
activity probably plays a significant role in REM sleep deprivation induced modulation in central neuronal
excitability.
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SPECIFICITY
()F PREOPTlC
NOREPINEPHRINERGIC
ALPHA-I
TORS IN SLEEP-WAKEFULNESS
AND THERMOREGULATION
Md. Noor Alam & Birendra
School of Life Sciences, Jawaharlal

AND ALPHA-2

RECEP-

Nath Mallkk
Xehru Lnlversity,

Xew Dethi-Llf) 067.

Prcoptic area norepinephrine
(NE) induced influence on sleep-wakefulness
(S- W) and thermoregulation
is
probably mediated through alpha rcccptors. Since evidences suggest that the two phenomena are probably
mediated through independent mechanisms,
an attempt was made to investigate if Nf.-alpha-l
and alpha-Z
rcccptor mediated responses have separate influence and may help to explain the phenomena.
Bipolar EEG,
EbG, EMG electrodes and bilateral guide cannulae approaching
mPOA were implanted stereotaxically
in
male rats. Electrophysiological
parameters and rectal temperature were recorded simultaneously
before and
after injection of either alpha-l and alpha-Z rcccptor agonists (methoxamine
or clonidine) or antagonists
(pravosin or yohimbine) independently
or their combinations.
Control experiments
were also conducted.
Activation or alpha-Z led to sleep and hypothermia
while its inactivation induced Wand hyperthermia.
On
the other hand, both activation and inactivation
of alpha-I resulted into W but hypo and hyperthermia,
respectively.
Alpha-I receptor inactivation neutralised the alpha-Z rcccptor induced hypothermia,
but the
hypnogenic response of the latter could not be annulled by that or the former, The hypothermic
response of
stimulation or alpha-l rcccptor was potentiated by alpha-? receptor stimulation.
Those observations
suggest
that prcoptic arcamcdiatcd hypnogenic and thermoregulatory
responses are probably predominantly
mediated
through the ulpha-? and alpha-Z Nli-crgic rcccpiors, respectively.
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COMPUTER
R,G"utam.

SIMULA TlON OF NEURAL NETWORKS

IN HIPPOCAMPAL

KINDLING

UII"I. M,R, Meht" & C. Daseupta

Dept. of Theoretical
Bangulore.

Physics. Indian Institute

of Science, Hangulore and Dept. ofPhysiology,

M.S. Ramaiah

Medical College,

Hippocampal kindling was studied using neural network modelling. Number of neurons was fixed at 200.
They were connected using Willshaw model and Dale's hypothesis. The network followed Hcbbian learning.
Certain rcfractorincss and time delays were assigned. Tim,e scale of events was determined in terms of the
number of updates of the neurons in the network. Kindling was produced by 'daily' stimulation keeping the
frequency constant. Effect of subthreshold, threshold and supra-threshold (after discharge thresholds)
stimulation was studied. Sal icnt observations were: (1) All stimulation required the same time to kindle once
the after discharge was elicited. (2) In either situation the duration and amplitude of the after discharge kept
increasing in a similar manner and gradually platcaucd thereafter (3) On certain occasions there were
'inicrictal'. spontaneous bursts. The simulated output of the system and its quantitative aspects will be
discussed.
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A COMPARISON OF THE EFFECTS OF SHT AND NORADRENALINE
LEARNING FROM THE CENTRAL GRA Y
R, Sinl:h. P,S, Dawn!. K,K.Sharma
Dept. of Ph~'si()lo!!y &: Pharmacology,

IN NOCICEPTlON

AND

& K,N,Sharma

University

College of Medical

Sciences, Xew Delhi.

Experiments were conducted in rats weighing between 200-250 gms with stereotaxic implantations of
chcmitrodcsin the central gray. Aftcrpost-opcrativc recovery, the animalswcrc trained to sit in the behavioural
cage, and the nociceptive reflexes were assayed using the hot water test. Micro infusions of 5 HT (1Ilg/Ill)
and noradrenaline \ IIlg/Ill) were made in the same regions. After 30 mins. to 1 hour the recordings of the tail
nick latcncicsf'Tf-L) were again monitored. The rats were then subjected to a series of 30 trials of Iootshock
stress, each triallastidg for a period of 100 secs, and the mean avoidance latcncics (MAL) recorded as the time
taken to bar press. This was followed by measurements of pain thresholds. Results showed that 5 HT
microinfusions in the central gray increased the MALs. which was accompanied by a decrease in the pain
thresholds. Adrenaline on the other hand also increased the learning latcncics which were however
significantly less than those obtained with 5HT but accompanied by an increase in pain thresholds. Results
therefore suggest that although 5HT and noradrenaline arc involved in pain mechanisms. and learning from
the central gray. yet the mechanisms and pathways involved may be different.
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ADRENOCEPTORS
IN THE MIDBRAIN
AGGRESSIVE BEHAVIOUR IN CATS
S. Saba. S.K. Mancbanda

PERIAQUEDUCTAL

GRAY

(dPAG)

MODULATE

& S.C. Bhatia

Dept. of Physiology. AIIMS. New Delhi-HO 029.

Bipolar concentric electrodes implanted in lateral hypothalamic area (LHA) at stereotaxic coordinates
A13,L3.5-3.75, V-3.5 to -3.75, when stimulated (lms, sq.wave pulses, biphasic, 60 Hz, 300-800 J.lA)
produced aggressive behaviourin eight cats from 10 loci. At 3OO±20 J.LAonlysome components are produced.
More components are added with the increase in stimulus strength with full blown attack occuring at 600 ±
80J.LA.A scoring system allowed the construction of stimulus response curve which remained fairly constant
when repeated over a period of 3-4 weeks. Bilateral microinjections of norepinephrine (NE) (2J.lg in 0.5 ~
saline, pH 7.4) in dP AG (A4,LO.5, V + 1) lowered the stimulation thresholds to 100 ±40 J.lA & an attack
response score of 100% to 500 J.LA,shifting the stimulus response curve to the left. This occurred when tested
within 3 minutes of injection. Both somatomotor & affective display components were equally affected.
Microinjection of Propranolol (2 ug in 0.5 ~ saline, pH 7.4) elevated thresholds for alertness (500 ±40 J.LA)
& attack (900 ± 60 J.LA)with the stimulus response curve shifting to the right. In both components the responses
came back to preinjection level when tested after 24 hrs. Similar tests performed after microinjection of Phenoxybenzamine (alpha blocker), Yohimbine (alpha-2 blocker), Practolol (Beta-I blocker), did not show any
effect. Normal saline and propylene glycol (PH 7.4) microinjected as controls in same volumes, did not
modulate thresholds for aggressive response. The excitatory & inhibitory effects of NE and propranolol were
statistically significant at P<O.OI and P<0.05 respectively. Thus, Beta-2receptors in midbrain dPAG may be
involved in the neural modulation of predatory attack.

26A: 008
MEDIA nON OF CHOLINERGIC
FOR FOOD REWARD
Mena Narasajah

RECEPTORS

OF HYPOTHALAMUS

IN OPERANT BEHAVIOUR

& T. Desjr~ju

Dept. of Neurophysiology. National Institute of Mental Health and Neuro Sciences, Bangalore - 560 029.

Wistar rats (25) trained in Skinner box to get reward of food pellet by bar pressing, were implanted with
stainless steel cannula in lateral bypothalamus. 0.4 ~ volume injections were delivered slowly in 5 min
through the cannula, containing 0.4,0.8 and 1.6 ug amounts of carbachol, or 0.4,0.8, 1.2, 1.6 and 2.4 ug of
atropine. Prior to test session, the rat was deprived of food but not water for 2 days, to raise bunger drive. In
each test session bar pressing rate was noted for 15 min (tl), then a gap of 60 min was allowed, and then one
of the above mentioned doses of drug was given into the bypothalamus. 5 min after completion of drug
injection the second testing for 15 min was done to note the bar pressing rate for food reward (t2). The values
oft1 and t2 were assessed statistically using matcbed pairs t-test and also Student's t-test. It was noted that
carbachol caused a highly significant reduction in the operant behaviour for feeding even at 0.4 ug dose,
althougb the rat was in hunger state. Atropine also caused a reduction in the operant behaviour for feeding
but the magnitude was very much less. Thus the results are consistent with the view that cholinergic receptor
mediation is involved in the hypothalamic mechanisms regulating feeding behaviour. In a different study in
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our lab, it was also found that such local injections of cholinergic mediators caused a facilitation of opcrant
behaviour for electrical self-stimulation reward. Hence the mannerofinvolvement of cholinergic mechanisms
seems to be different in different functional subsystems.

26A: 009
DEFICITS IN NA VlGA TIONAL ABILITIES IN SEPTALLY LESIONED
MECHANISM
M,G, GOl:ate. S,V, Brid. K,C, Wingkar
Department

of Physiology, Krishna Institute

RA TS: A CHOLINERGIC

& N,M, Kantak
of :\1edical Sciences, Karad-415

110

Rats locate the objects in the environment by using Guidance hypothesis using visual auditory or olfactory
cues from the environment. In absence of these cues the animals probably use metally constructed maps far
locating the objects based on Place hypothesis. In absence of these two mechanisms they locate the objects
in the environment by using touch and proprioceptive receptors wherever possible. It is known that the
hippocampus and the scpto-hippocampal axis play an important role in Place hypothesis. The present work
reveals the role of septal nuclei in Place hypothesis in which the male adult rats (Wistar strain) were trained
to locate the wooden platform in standard Water Maze. They were then blinded and allowed to locate the
platform placed above the water level. Bilateral electrolytic lesions of septal nuclei were carried out and it
was observed that these animals went round the sides of the circular maze and located the platform after a long
time or did not locate the same within speci ficd time. In a separate series it was observed that bilateral
intrascptal injections of Scopolamine brought about similar responses. It was thus observed that the septal
nuclei play a signi ficant role in spatial memory possibly through cholinergic mechanism.
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RESTRAINT STRES-S INDUCED CHANGES IN INHIBITORY
BRAIN AMINES
G,S, Upadhya.
Kasturba

AVOIDANCE

BEHAVIOUR

AND

L.N, Rao. A,K, Rao & S,Karanth

:\1edical College, Manipal.

Several findings indicate that retention of recently acquired information can be altered by a variety of
treatments affecting hormonal and transmitter systems. Physical stress of various types has been shown to
alter the brain biogenic arnincs. In the present study a stressful situation induced by immobilization (lMO)
in rats of various durations has been used to test the passive inhibitory avoidance and possible changes in brain
arnines namely Norepinephrine (NE), 5-Hydroxytryptamine (5-HT), Dopamine (DA) were observed.
Immobilisation of various durations did not influence the training, but decreased the retention performance
significantly. The brain NE, 5-HT and DA showed a significant reduction with short duration ofIMO stress,
while as the stress duration increased these amines also gradually increased. 5-HT and DA reached the near
normal value but NE remained significantly low following prolonged stress. The significant low level of NE
and deficit in retention performance in rats subjected to longer duration of stress indicates that the brain NE
probably may be involved in the consolidation of memory proce. s.
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PROPRANOLOL
INFUSION
BEHA VIOUR IN RATS

INTO

H.N. Mallick.

& V. Mohan

S.K. Manchanda

Dept. of Physiology,

THE

MEDIAL

PREOPTIC

AREA

INHIRITS

MALE

SEX

Kumar

AIIY1S, New Delhi - 110029.

The local application of propranolol (0.5 & 2.0 ug 1), a bctadrcncrgic blocking agent, into the medial prcoptic
area (mPOA) modified copulatory patterns of male rats. The behavioural parameters i.e. pursuit, mount,
intromission larcncics and frequencies (PL,ML, IL, PF, MF, IF), ejaculation latency (EL), postcjaculatory
interval (PE!), mean inter-intromission interval (MIll) and sex drive score (SOS) were reduced with the help
of a computer program. In sexually active male rats propranolol (PROP) infusion (0.5 pg in 0.2 111saline)
significantly reduced the PF, MF & IF and prolonged the EL, PEI and MIll. SOS was reduced by 26.55c;1".
Infusion with 2.0 ~lg PROP produced 58.:Wc/r, decrease in SOS by significantly inhibiting all the parameters
of male sex behaviour. The prcdomincm alteration was in PEI & MIII with both the doses. Prolongation of
initiation latcncics to copulation and PEI indicate beta adrenergic modulation of sexual arousal/libido whereas
increase beta in EL and MIll show its involvement in sexual performance. The study oilers an explanation
1'01' PROP induced sexual dysfunction in hypertensive patients. PROP which readily penetrates brain may be
acting in the mPOA which is so critical for execution or male sex behaviour in all the vertebrates studied so
far.
"The study was supported by ICMR Grant No. 175 to Or. S.K. Manchanda.
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EMPTYING,
FOOD INTAKE AND BODY WEIGHT
CHANGES
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HYPOTHALAMUS)
LESIONED
RATS WITH DIFFERENT
DIETS

Thombre.

D.P.

Department

of Physiology • .Jawaharlltllnstitute

of Postgraduate

Medical

Education

& Research.

(VENTRO-

I'ondicherrv

_ 6115006.

Bilateral ventromedial hypothalamic lesions ill rats resulted in hyperphagia and body weight gain only when
the animals we re given a diet which was different from the food given to the animals before lesion. When the
lcxioncd rats were pair fed with the hyperphagic diet with control animals, there was no increase in body
weight. Hyperphagic effect or the diet was also related to enhanced day time gastric emptying with this diet.
Hyperphagia following YMH lesion is possibly associated with rapid emptying of the stomach and dietary
consistency/composition.
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RECOVERY OFPLACELEARNING
TASK PERFORMANCE
AFTER TRANSPLANTATION
OF
SUPERNUMERARY NEONATAL HIpPOCAMPAL TISSUE BLOCK AT THE SITE OF ABLATED
NEOCORTEX OF ALBINO RA TS
Meera. D. Na:,:wekar. Anne Noronha.
Nadkarni* & R.A. Dhume
Dept. of Physi()I()~y & *Dert.

Ill'

Pathology,

Manjula.

R, Varde. Shubhan~i.

Goa \t1edical College, Bambolim

S, Tambwekar*.

Nisha. S,

- 403 202, Goa.

Hippocampal embryonic/neonatal tissue is known to have excellent regenerative potentiality when transplanted into lesioned hippocampus of host rats, but when transplanted in other areas of the brain, its success
is reponed to be limited. On the other hand, the attempts made to achieve recovery of the lost function of the
host tissue with the help oltransplant has not been satisfactory. The few successes reported so far arc attributed
to the provable trophic factors releasee! by the grafted tissues in the recovery of the structure and in this regard
there arc discordant reports whether homogenized tissues or tissue block is to be preferred to achieve
satisfactory results. The aim of tile present work is to study the effect of transplantation of nconatal
hippocampal tissue block at the site of ablated neocortex of albino rats, to check the probable effect of this
transplant in recovery of the deficit in discriminative place learning task performance tested with the help of
8 arm radial maze indigenously prepared. The study was carried out in 3 groups of animals viz. normal (n=6),
cortically ablated (n=6), and conically ablated but subsequently transplanted bilaterally with hippocampal
tissue block (11=6). The maze performance assessed with error score and time score (latency) for working
memory and reference memory showed that the transplanted tissue had beneficial effect on the recovery of
the deficit in the reference memory that had resulted due to ablation of neocortex. At the end of the experiment,
transplanted animals were sacri Iiccd in group of 2 at one month interval successively to check the viability
01: transplant tissue in the course of time. The histological study indicated that the graft lasted for more than
6 months but with reduction in original size of the tissue and without sprouting, accompanied with congestion
of vessels and surrounded by sparse chronic inflammatory infiltrate with few pigment laden macrophages.
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DIFFERENT
TYPES
TRANSPLANTS
MlIddanna
Department

OF

HOST

REACTIONS

IN

DESTRUCTION

OF

BRAIN

TISSUE

S. Rao & T. Desirajll
of ~t'uroph~'siolo~y,

Xutional

Institute

of \t1ental Health and Xeuro Sciences,

Bangalore

- 560 029.

17-18 days old embryonic hippocampal tissue was transplanted into a cavity made in the frontal cortex of 1822 days old Wistar rat pups. Out of thirteen animals examined at 15 days, 20 days and 30-35 days after
transplantation, e\cven showed various types of"cells surviving in the grafts. These cell types seem to be
suggestive of" belonging to loose connective tissue (Iibroblasts, Iymphocytes, macrophages) microglia,
macroglia (astrocytcs, oligodendrocyes, ependymal cells), in addition to embryonic neuron types. The grafts
were vascularized, yet seem to be undergoing necrosis. Two paucrns of destruction of these transplants were
observed. In one paucrn there was an amassing of cells suspected to be of host origin bordering the graft, and
different parts of grafts especially in relation to white matter undergoing considerable degree of necrosis of
di Ilcrcru stages. In another pattern of host reaction to the graft there was a cyst like barrier formed around the
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graft that was surviving very well as though isolated, but containing many healthy neurons. There was also
a case in which a graft survived with neurons but no formation of cyst, or no invading cells in it. In another
case a graft that extended into lateral ventricle had good surviving neurons. The results indicated that the peak
of necrotic process occurred by 15-20 days and reached an end by 30-35 days. In none of the animals was there
a comparable necrosis hr host tissue, surrounding the graft, and only changes of type or reactive glial
proliferation and neuronal, swelling occurred at the border. The results on the whole suggest that the type of
immunological reactions occurring against the grafts di ffcr widely and that the underlying causes need to be
explored and understood.
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BLOOD TESTOSTERO
E LEVELS IN BILATERAL
VENTROMEDIAL
HYPOTHALAMIC
LESIO ED RA TS FOLLOWING EMBRYONIC DIENCEPHALON
TRANSPLANTA nON
Kiran Sin~h*. Pr .fha. Rt Mathur*.
Department of Physlology", Department
:YIedical Sciences, Xew Delhi - 110029.

Nayar*. At FarooQ and PtNt Tandon#
•ofUt
Reproductive
Biology & Department
of Xeurosurgerys',

All India Institute

of

:"euraltissue transplantation has recently been int reduced as a new approach for study of functional recovery
of the experimental, age dependent or pathological brain damage. The ventromedial hypothalarnic nucleus
(VMN) is primarily involved in the regulation of satiety and release of pituitary hormones. Bilateral VMN
lesion produce behavioural, metabolic and cndocrinal dysfunction leading to obesity. sterility and hypoactivity, Recently, the hyperphagia, obesity and altered taste preference, so characteristicofVMN
lesion have been
reported to recover back to prclcsion levels following embryonic diencephalon transplantation. The present
study was undertaken to determine the recovery of testosterone level following foetal diencephalon (E day
17) transplantation in bilateral YMN lcsioncd eleven male rats. The blood was withdrawn from the ocular
choroid plexus, and testosterone levels were determined by RIA technique. The samples were collected pre
and post VMN lesion; 1,4 and 8 weeks after transplantation. The pre-lesion testosterone level was 3.56 ± 1.61
n mol/L which decreased to 2.60 ±1.33 n mol/L after VMN lesion. However, after receiving transplantation
the level gradually started increasing and was not statistically different from control values at4 weeks. Eight
weeks after transplantation the testosterone levels decreased to significantly low values (0.59 n rnol/L);
suggesting thereby a temporary recovery in VMN function following transplantation. The site of lesion and
viability of transplanted tissue was confirmed histologically after completion of the experiments. ,
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EFFECT OF HYPOTHERMIA
ON THE INOTROPIC
ISOLATED ATRIAL PREPARA nONS IN FROG
StKt Sinl:h . .ItM. Harsoda
Dept. of Physlology,

P.S. Medical

AND CHRONOTROPIC

RESPONSES

OF

& StD. Nishith
College, Karamsad

-388325.

In the present study effort has been made to observe the effect of hypothermia on isolated atrial preparation
in frog. We observed that as the bathing temperature was reduced, the rate and force of atrial contractions were
reduced. Isolated frog atria usually stopped at a bathing temperature varying between 2 to 3°C. As the
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temperature was raised to 4°C, atria again started contracting spontaneously. We also observed the effect of
adrenaline on frog's atria at very low bathing temperature. It was observed that once the atria stopped at a
temperature of2 to 3°C, adrenaline treatment alone was unable to restart it, if the bathing temperature was held
constant at 2°C. However, when the atria started contracting spontaneously at the temperature of 4°C,
adrenaline increased the chronotropic .and inotropic responses of atria significantly as compared to control
group. We also observed that frog's atria can be stopped by reducing the bathing temperature to 2 to 3°C and
again can be restarted repeatedly if the bathing temperature is increased. The maximum duration upto which
atria was stopped and restarted was 5 hours in these experimental conditions. As the duration of stoppage
increased, it was observed that contractions at re-start were getting more and more feeble.
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EFFECT

OF ENOOXONE

AND S-FU ON ECG OF RA TS.

Sushma Gupta & R.K. Gupta
:\I.L.B. Medical, Jhansi - 28~ 128.

Endoxone and 5-Fu are widel y used chemotherapeutic agents in the treatment of a variety of tumors. A few
case reports have suggested that at times the use of these drugs may be associated with the development of
m arked elcctrocardiographic changes culminating in fatal cardiotoxicity. However, the nature and mechanism
of this cardiotoxicity is not well understood. ECG changes after JP injection of endoxone and/or 5-Fu in rats
were recorded and compared with the ECG of untreated healthy animals. Endoxone 150-180 mg/kg either
in single or divided doses caused tachycardia, right axis deviation and increased P.R. interval; at times changes
in Q and R waves and elevation of ST segment were also observed. Almost similar ECG changes were
observed in rats receiving 25-30 mg/kg5-Fu in single or divided doses' ECG of some of these rats also showed
arrhythrnias. Majority of animals reccivingboth 5-Fu and endoxone in various doses also showed tachycardia,
right axis deviation and ST segment changes. These findings suggest that endoxone and 5-Fu arc potentially
cardiotoxic, which has a significant bearing in chemotherapy of cancer patients.
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EFFECT

OF ACRYLAMIDE

ON RAT ECG

S.Latha & A. Namasiyayam
Dept. of Physiology

Dr. AL:\I. P.G.I.IL\-I.S., Taramani,

Mudrus - 600 113.

Acrylarnidc (ACR) is a monomer which is a known neurotoxin. It is widely used in polymer and plastic
industries. The effect of ACR on the various segments and intervals of rat ECG were studied. Administration
of acrylamidc in doses of 75 rng/kg (single injection) 50 mg/kg on alternate days for fourteen days (seven
injections) 37.5 mg/kg on alternate days for 22 days (11 injections) via intraperitoneal route alters the normal
heart rate, PR interval and QT interval. The observed bradycardia, prolonged PR intervals and QT intervals
suggest that ACR can affect cardiac Iunctions.
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PROVOCA TIVE TESTING

OF SINUS NODE FUNCTION

IN THE DOG

Faiza 8esbasi* & Robert L. Hamlin
Dept. of Veterinary

-

.

PhysiolCJg~ & Phurmacology,

The Ohio Stale Lnlverslty,

Colurnhus. OH 432111-1092.

Dysfunci ion of the sinus node (SN) has been recognised since sick sinus syndrome (SSS) was reported in dogs.

One of the most commonly employed clcctrophysiologic tests used to diagnose S dysfunction in man
overclrive atrial pacing CAP). The response of the SN to AP in both human and dog (experimental research)
is a transient suppression generally known as sinus node recovery time (SNRT). Further investigation of the
SNRT in normal clogs is necessary to establish its usefulness in detecting SN dysfunction, particularly SSS,
in dog. The purpose of 'this study was to establish the optimum duration and frequency that consistently
yielded the longest S RT il~healthy dogs before and after cholinergic blockade. In 15 ancsthctizcd dogs, the
right atrium was paced at varying rates (10-90 beats above basic sinus rhythm and for varying durations (15120 sec). This study showed that within a certain range (frequency to 10 to 60 beats above sinus rhythm and
duration 15 of up to 60 sec) there is a consistent rhythm and duration between corrected sinus node recovery
time (CSNRT) and duration and frequency of AP. The longest average CSNRT (336 ±45 mscc) was observed
when AP was performed for 60 sec at a frequency of60 beats above basic heart rate. Atropine administration
signi ficantly shortened the average CSNRT ( 136 ± 16). This data could serve to standardise duration and
frequency and provide the normal limits against which CSNRT obtained from dogs with suspected SSS can
be compared.
T
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HEMODYNAMIC
ANESTHETISED

RESPONSES
DOGS

DURING

ACUTE

NORMOVOLEMIC

HEMODILUTION

IN

M. Fahim & M. Sin~h
Dept. of Physiology,

Vulluhhai

Patel Chest Institute,

Lniversity

of Delhl.Delhi

110007.

Acute normovolem ic hcmodilution was induced by progressive replacement of blood 60Ckof estimated blood
volume in three steps of 20% each by dextran (molecular weight 150(00) in positive pressure ventilated
ancsthctizcd mongrel dogs. Arterial blood pressure, heart rate, cardiac output, central venous pressure,
hernatocrit, blood gas tensions and pH were measured. The studies were per/armed in 4 groups of dogs. In
group 1 (n=7) the autonomic system was intact, group 2 (n=8) comprised of beta-adrenergic blocked dogs,
group 3 (n=7) vagotomised and group 4 (n=8) consisted of beta-blocked plus vagotomised dogs. Hcmodilution induced an increase in the cardiac output in all groups. In dogs with autonomic innervation and dogs
with beta-adrenergic blockade cardiac output increased corresponding to fall in hematocrit, due to an increase
in heart rate without any significant change in stroke volume. Whereas, in dogs with vagotomy and with betaadrenrgic blockade plus vagotomy, cardiac output increased mainly by an increase in the stroke volume and
heart rate did not show any significant change in stroke volume. Whereas, in dogs with vagotomy and with
beta-adrenergic blockade plus vagotomy, cardiac output increased mainly by an increase in the stroke volume
and heart rate did not show any significant change. The results indicate that under the conditions prevailing
in these experiments, although the autonomic nervous system is involved in inducing an increase in cardiac
output in response to normovolcrnic hemodilution even in vagotomised and vagotomised plus beta-blocked
14

dogs, similar degree of hcmodilution can cause corresponding increase in the cardiac output due to increase
in stroke volume without any signi Iicant change in heart rate suggesting the involvement of other mechanisms.

26B; 021
EFFECT OF ACUTE HEMODILUTION ON RIGHT ATRIAL TYPE-A RECEPTORS
AND RIGHT ATRIAL PRESSURE IN ANAESTHETISED
CATS.

DISCHARGE

Snehasis Bhunia
Dept. of Physiology,

Vallahhai

Patel Chest Institute,

University

of Delhi, Delhi

- 110007.

To determine/the effects of acute hemodilution on arterial blood pressure, right atrial pressure and right atrial
type-A receptors activity, experiments were conducted in nine anaesthetised cats. Hcmodilution was induced
by bleeding the animals and simultaneously infusing dextran (molecular weight-150000). Arterial blood
pressure, right atrial pressure, heart rate, right atrial type-A reccptors activity, hcrnatocrit, arterial blood p02,
pC02 and pH were recorded. Mean arterial blood pressure and mean right atrial pressure did not show any
signi Iicant change (p > (>.OS)on hcmodilution. The amplitude of the 'a' wave increased from S.4± 1.82 to 9.4
± 2.41 and heart rate from 163.89 ± 16.09 to 169.22 ± 14.51. p02, pC02 and pH were not altered significantly
(p>O.OS) due to hcmodilution. The data indicate that under present experimental conditions the activity of
type-A receptors did not show any significant change (p>0.05) due to hcmodilution and their relationship with
atrial pressure was not altered. Significant (p<O.05) increase in an amplitude of 'a' wave should be attributed
to increased myocardial contractility.

26B :022
BLOOD PRESSURE

SIMULA TIO

MODEL

K.K. Deepak
Dept. of Ph~si()l()gy, All India Institute

of Medkal

Sciences, Xew Delhi.

A mechanical simulation model has been designed and developed by simultaneously applying constant
pressure and intermittent pressure on a fluid filled closed rubber bladder. As a result pulsatile pressure waves
are observed in fluid filled closed bladder. By adjusting the rnagnitudcs of constant pressure and intermittent
pressures a 'simulated blood pressure' profile may be generated in closed bladder with clearly identifiable
three components i.e. systolic, diastolic and pulse pressure. The model consists of bladders, rubber bog and
a motor which produces up and down movements. The device is simple, sturdy and inexpensive and may be
used as adjunct Ior laboratory teaching in physiology and pharmacology, For undergraduates in physiology
it can be used to demonstrate di rcct method of measuring blood pressure, effect of certain variables on blood
pressure such as simulated increase in heart rate, stroke volume and vessel diameter. For postgraduates the
model may provide repetitive first hand experience for psychomotor skills of arterial cannulation and
recording ofblood pressu re using a biorite. The model is also suitable [or objective assessment of these skills.
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EFFECT OF AMINO ACIDS ON EXPERIMENT
.I.L. A2arwal.R.M.Tewarj.

ALL Y PRODUCED

R.K. Misra. P. Varma. S. Bhushan.

MYOCARDIAL

ISCHEMIA

S. & H.C. Tandon

G.S.V.M. Medical College, Kanpur -208 002.

Essential amino acids glycine and aspartic acid had shown to have protective effect on hypoxic frogs. Hence
the effect of amino acid leucine, lysine, glycine and aspartic acid was assessed in isoprenaline (100 mg, SIC)
treated albino rabbits (n=24) to produced the myocardial ischemia. Control group (n=8) run simultaneopusly
received the similar treatment except they received IV saline instead flf amino acids. Experimental group
received the IV infusion of eitherof amino acid prior to induction of myocardial ischemia, ECG was recorded
and CPK levels were estimated before the induction ischemia and immediately, 24, 48 and 72 hours after
induction of ischemia both in control and exxperimental groups. It had been found that the amino acids have
protective effect on experimentally produced myocardial ischemia. The results will be discussed.

26B: 024
EFFECT OF STRESS OF EXAMI
MEDICAL STUDENTS

ATION ON BLOOD PRESSURE,

HEART RA TE AND ECG IN

Neerja Shukla. Nar Sin2h Verma. Suneeta Tewari. V.S. Pandey. S.N. Tandon

& D.N. Khanna

Dept. of Physiology, K.G.\1.C., Lucknow.

For the students examinations are a type of considerable psychological and physiological stress. This at time,
may reveal certain marked tendencies particularly hypertension. The present study was conducted in both
male and female medical students (n=30) of same group. Three readings of their control blood pressure, heart
rate and electrocardiogram were taken about 3 months, 2 months, one month before the examinations. Then
on the day of examination again the same parameters of the same students were assessed, firstly when they
came from their residence and secondly just before they entered the room of the teacher for their viv-voce. It
was seen that both systolic (p value < 0.05) and diastolic (p value <0.05) blood pressure were increased.
Although the magnitude of increase was more.in systolic blood pressure. The heart rate increased upto 120160/mt. However ECG showed sinus tachycardia only, rest of the parameters in ECG did not show any
significant change. Random checkup of the blood pressure also revealed that certain students were already
hypertensive (4/30). Thus it was possible to give these students (Hypertensive 4+ potentially hypertensive)
a proper advice.

26B: 025
ELECTROCARDIOGRAPHIC

IN FEMALES

Kattj & "'S.S. Kulkarnj

"'S.M. Kylkarni.

"V.A.

Dept. of Physiology,

n.J. Medical

Electrocardiographic

FEATURES

College, Pune & Dept. of Physiology, Govt. Medical College, Miraj,

pattern was studied in classical and pre-cordial leads in 60 clinically healthy subjects
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from either sex, within the age group of 16 to 20 years. The amplitude ofR,S. and T waves, was found to be
smaller in QRS and P-R interval was likewise found to be shorter in females which was also statistically
significant. QRS axis in females is more towards the Right statistically significant, this fact should be kept
in mind while interpreting the electrocardiogram in females.

26B: 026
COMPARATIVE

STUDY OF PULSE RATE IN PREGNANT

S. Tiwari. ShraddhalSinl:h.

D.N. Khanna.

S.N. Tandon.

& Obst. & Gynec., King George's

Dept. of Physiology

Medical

AND NON-PREGNANT

WOMEN

N. Shukla & U.S. Pandey

College, Lucknow

The present study was planned to analyse the changes in pulse rate during pregnancy. The subjects totalling
60 (40 pregnant women and 20 non pregnant) were taken from Queen Mary 's Hospital, K.G.M.G., Lucknow,
between the age of 15-40 years and parity status between 1 to 3. After taking height and weight the pulse rate
. was counted in lying position after taking rest of 10 rnts. In the present study the increase in pulse rate was
13-25 per minute which was highly significant as compared to control group. There was also increase in pulse
rate in multigravidc than primigravida, which was statistically significant.

26B: 027
COMPARA TIVE
WOMEN
D.N. Khanna,

STUDY

Shraddha

Dept. of Physiology

OF BLOOD

PRESSURE

Sinl:h,S.N. Tandon.

& Obst. & Gynae. King George's

IN PREGNANT

AND NON PREGNANT

Sushma Pandey & U.S. Pandey
Medical

College, Lucknow.

The present study was aimed to detect early cases of pre-eclampsia during pregnancy.It was planned to study
the blood pressure changes in various trimesters of pregnancy as compared to non pregnant women. The
subjects were taken from the Queen Mary's Hospital, K.G.M.C. Lucknow in the age group of between 1540 years and parity status between 1 to 3. After taking height, weight and pulse, blood pressure was recorded
in sitting position after 10 min of rest by indirect measurement (auscultatory method) with mercury
sphygmomanometer. In the present study (n=40) systolic blood pressure in pregnant women particularly in
Il and III trimester was lesser (statistically significant) and diastolic blood pressure also decreased (but
statistically insignificant) as compared to non pregnant women (n=20). In control group (n=20) mean systolic
blood prcsssurc was 111.9 ± 5.55 mm Hg with a range of 102-120 mm Hg and mean diastolic blood pressure
was 71.5 ± 14.33 mm Hgwith a rangeof64-82 mm Hg. In pregnant group (n=40) mean systolic blood pressure
was 107.94 ± 5.24 with a range of 82-122 mm Hg, which was lower than non pregnant women and also
stausucall y signi ficant. Mean diastolic pressure was 70.85 mm Hg with a range of 59-84 mm Hg which was
not much different than that ofthe non-pregnant women. During III trimester of pregnancy mean systolic
blood pressure was 106.78 ± 8.5 mm Hg which was significantly lower than in non pregnant women. The
diastolic blood pressure was not significantly different.
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COMPARATIVE
STUDY OF ELECTROCARDIOGRAPHIC
NON PREGNANT WOMEN
Shraddha

Sin~h. S.N. Tandon.

Dept. of Physiology

& Obst. & Gynae.

CHANGES

IN PREGNANT

AND

Neerja Shukla & Sushma Pandey

D.N.Khanna.
King George's

Medical

College, Lucknow

Pregnancy is a physiological stress, and many minor ailments of heart go undetected. The present study was
intended to unmask such minor changes electrocardiographically and to advise rest to the pregnant women
having significant ECG changes to avert a major catastrophe. It was planned to study the electrocardiographic
findings in non pregnant womcn.. The subjects under study were taken from the Queen Mary's Hospital
K.G.M.C. Lucknow, their age ranged between 15-40 years and parity status was 1 to 3. After taking weight,
pulse, blood pressure. ECG was taken in supine position after 10 mts of rest by a portable clcctrocardiographic
machine of Indcchcm. No difference was seen in P wave, QRS complex, PR interval, ST segment between
both the groups, neither any significant axis deviation was seen. Twave inversion in chest and limb was found
in 72.5% of pregnant group and in only 35% control (non pregnant) group, which on comparison was found
to be highly significant.

26B: 029
EFFECT

OF GLYCINE

Harish. C. Tandon.
Dept. of Physiology,

ON SKELETAL

MUSCLE

ARTERIOLES

R.K. Misra. P. Varma. S. Bhushan.

G.S.V.YI. Yledical College, Kanpur

S.A.H. Rizvi & .I,L. A~arwal

- 20 8002, (VP)

The present investigation was carried Out in in vivo rat spinotrapezius muscle preparation mounted on a
specially designed platform of microscope for intravital microscopy. The control internal diameters (i.d.) of
artcriolcs (10-20 em) was measured with prccalibratcd micrometer eye piece. Throughout the experiment,
the preparation was superfused with modified Krcb's solution. The glycine solution was prepared in Krcb's
solution and its pH regulated. Glycine in different strengths (1 mMol, 5 mMol and 10 mMol) were applied
with glass micropipette attached to micromanupulator. In 1-5 mMol strength, glycine produced vasoconstriction as judged by reduction in i.d. by 30-50% within 30 seconds to 55 seconds. The response persisted for
about 60-90 seconds and gradually retrieved to control values within 30-60 seconds. However, at greater
strength of 20 mMol, the constriction appeared rather earlier i.e. within 20-40 second and was followed by
dilator response (30-40%). The constrictor response was not abolished by phenoxybenzamine.
The
constrictor effect of glycine in lower concentration appears to be a direct effect whereas with higher strength
the arteriolar dilation following constriction seems to be presumably because of release of some local
rnctabolitcs during constriction causing ischaemia.
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26C: 030
PHYSIOLOGICAL
STRAIN RESPONSES
IN SIMULATED
WEARING MILITARY AVIATION CLOTHING (ANTI-G-SUIT).

THERMAL
ENVIRONMENT
A PRELIMINARY
STUDY.

P.S. Sodhi & K.S. Hel:de
Defence Bloengtneertng & Electrornedical laboratory, Bangalore - 560 027.
The physiological thermal strain responses on exposure to a simulated hot environment wearing Anti-G-Suits
made up of di Ifcrcnt fibrics has been studied. Six normal maJc volunteers were exposed to a simulated hot
environment (Tdb 50 C. 50 % RH and air movement 17 m/min) for 50 min on three separate days wearing
the flying overall alone orin combination witheitherofthe
two anti-G-suits (made up of different fabrics) worn
over the overall. Higher strain parameters were observed when either of the anti-G-suits were worn. The mean
body temperature (MBT) and heart rate (HR) obtained whiJc wearing the two different anti-G-suits were quite
similar till the 40th minute but those obtained wearing the Nylon anti-G-suit rose steeply thereafter and were
significantly higher by the 50th minute. The anti-G-suit fabricated out of a nonabsorbtivc
material imposed
a greater heat load on the subjects.

26C: 031
I

MICROCLIMA

TIC COOLING

IN SIMULATED

TROPIC

ENVIRONMENT

K.S. Hegde & Harish S. Rao
Defence Hioengineerfng

and Electromedkallaboratory,

Ministry of Defence, Bangalore-560 027.

The feasibility of providing conditioned (cooJcd) air during heat exposure on reducing physiological
strain
using Vortex tube - Air - Ventilated Suit has been examined.
Six male subjects were exposed to simulated
hot and humid conditions (Tdb 50°C, RH 50 % and wind velocity 17m/min). Subjects wore air ventilated suit
immediately next to the skin. They underwent heat exposure for 1 hr wearing air ventilated suit - vortex tube
on two di Ifc re IIIdays. In one of the exposures subjects were not provided with microclimatic
cooling (control)
while cool air (15 + 1T) at 25 cfrn was supplied to them during later half of the second exposure. The results
indicate a signi Iicant reduction in heart rate (P<O.OOI). heat accumulation (P< 0.001) and sweat rate (P< 0.001)
on applying microclimatic
cooling. Microclimatic
cooling with vortex tube -Air - ventilated suit assembly
during heat exposure reduced physiological
strain.

26C: 032
THE MAXIMUM
EXPIRATORY
ACCLIMA TISED LOWLANDERS

FLOW

VOLUME

LOOP

IN NATIVE

LADAKHIS

AND

C.V. Apte & K.S. Rao
Hi~h Altitude :v1edical Research Centre, 153 GH, Cl«. 56 APO.
The MEFV
Acclimatised

loop was rcco.dcd in healthy native
lowlanders (ALL) at an altitude of3300

highland soldiers (NHL) in Ladakh and in healthy
m in the Western Himalayas. As expected the FVC and
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FEY 1 (corrected to 168 cm Ht) was significantly higher in the NHL group (P< 0.01). The flow rates at larger
lung volumes (PEFR, FEF25, and FEF 50 were comparable in the two groups. The HL showed distinctly
higher flow rates at low lung volumes i.e., FEF75, and FEF75•M5% (P< 0.05). It is postulated that this difference
may relate to the presence of higher closing volumes in the ALL. The MVV was not significantly different
in the two groups indicating no real difference in the ventilatory capacity amongst the two. This study also
reports that flow rates in the effort dependent protion of the MEFY loop are higher in the ALL in comparison
to those reported in Lowlandcrs at sea level. This indicates the need of establ ishing of new predicted norms
for lowlandcrs after their induction to high altitude. Norms for 3300 m are reported.

26C: 033
CIRCADIAN RHYTHM OF CARDIOV ASCULAR AND BODY TEMPERA TURE FUNCTIONS
MAN IN THE ARCTIC WINTER
U.S. Ray. W. Selvamurthy,
Defence Institute

S.S Purkayastha.

of Ph)'siol()!!~' .~ Allied Sciences,

G. IIIavazha::an

OF

& S. Mukhopadhyay

Delhi Cantt - 110010.

Ten healthy Indians, six natives of the arctic region and four migrants from other temperature regions of Russia
were taken for the study. All the subjects were of almost same age groups (22-26 yrs). For the measurement
of circadian rhythm their heart rate, blood pressure, oral temperature, skin temperature (from arm, chest.thigh
and cal f) were taken at4 hourl y intervals round the clock for 24 hours. Recordings for the Indian subjects were
taken first at Delhi. Subsequently, they were flown to the Arctic region, polar circle of USSR (70oN, 38°E;
ambient temperature -13°C to -30°C), where recording was repeated in the first week of arrival and fortnightly
thereafter within 10 weeks of'thci r stay. They were rctcstcd at Delhi just after return and one month afterthat.
Similarly four Russian migrants were tested in the first week of their arrival in the arctic and at the 10th week
of their stay. One set of recording was obtained from the natives, who were born and brought up in the same
region. The amplitude of the oscillatory pattern of the circadian rhythm in different parameters reduced on
arctic exposure and it recovered gradually towards the end oflheirstay. Migrants from the temperature regions
of Russia showed almost similar response pattern like the Indian subjects. SAlient findings of the study will
be discussed.

26C: 034
RESPIRATORY

CHANGES

P. Bandopadhyay
Defence Institute

DUE TO EXTREME

COLD IN ARCTIC

& W. Selyamurthy

of Ph)'siology

& Allied Sciences, Delhi Cantt -110 010.

Respiratory functions, Haemoglobin (Hb) and X-Ray chest PA view were evaluated in 26 healthy male
subjects during acclimatisation in Arctic region. Out of 26 subjects 10 were from Indian Army (tropical
volunteers) and eight each from Moscow (migrants) and Kirovsk (Natives). Inspiratory vital capacity (lYC):
Vital capacity (YC); Forced vital capacity (FYC); Forced expiratory volume in 1stsec (FEVI); Peak expiratory
flow rate (PEFR); Expiratory flow rates at 25%, 50% and 75% YC; Maximum voluntary ventilation (MYV)
were recorded using a Vitalograph. On tropical volunteers all the parameters were recorded at Delhi and
periodically during 7 weeks of stay in the arctic region of USSR (70'N 38 'E). Their responses were compared
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with those of migrants and natives. The tropical men were re-tested on return to Delhi after 7 weeks of sojourn
at the arctic region. In addition to the respiratory variables, X-Ray chest and Hb were also monitored on them.
Immediately on exposure to cold, there is a reduction in lung capacities (P<O.Ol) which improves with
acclimatisation and even exceed the baseline value. There is no long term benefit of improved lung capacities
as they revert back to pre sojourn level within 7-10 days of returning to tropical environment. Soviets, both
migrants and natives have higher lung capacities (P<O.Ol) as compared to tropical men. However, there was
no significant difference in lung capacities between natives and migrants.

26C: 035

EVALUA TION OF PHYSICAL
ANTARCTIC ENVIRONMENT

PERFORMANCE

OF MEN AFTER

SHORT

EXPOSURE

TO

Usha Sachdeva. U, Nayar & Rimal Chajjar
Dept. of Physlology,

hIIMS,

Xew Delhi.

Many investigators have suggested that vigorous activity needed for survival in the Antarctica (Ant.) might
have a bcncfi 6a Ie Ilcct on ph ysical perform ance. However thi s hypothesi s has not been con fi rmed. Thcrcf ore
a study was conducted on a group of seventeen subjects (male 34.23±6.8 years) who stayed in Ant. for 8 weeks.
The physical performance was tested by Harvard fatigue test. The test was conducted before going to Ant.
and was repeated after 8 weeks of stay in Ant. The exhaustion time (ET), post exercise (PE) heart rate (HR),
blood pressure (BP) skin (TSK) and oral temperatures were measured. The PEHR before Ant. exposure was
lower (102.35 ± 8.23 /min), as compared in subjects after stay in Ant. (110.5 ± 19.70/min) although not
significantly different. The mean ET reduced from 3.30 to 2.07 min. and fitness score to 72.35 to 43.24%
which was signi ficantly lower. On comparing, BP response we found that systolic B.P. in P.E. period showed
greater increase and diastolic pressure lesser fall in subjects after Ant. exposure. The PE TSK in preexposure
period indicated an increase (31.07 ± 2.71 ·C to 32.13 ( 3.06·C) where as after stay at Ant. the TSK showed
a fall from (24.37 ± 6.19 to 21.59 ± 1.80·C). It appears from our studies that the physical performance of
subjects was decreased after Antarctic stay. The main determinant factor appears to be the altered vascular
responses to exercise.

26C:036
EFFECT OF SPA TlAL FREQUENCY

AND DISTANCE

Y,K, Mudi:i1. CS. Geor~e. W.Selvamurthy*
Defence Luboratory,

.Jodhpur-342

.. l.V. Ramana

001 & *Defence Institute

ON CONTRAST

SENSITIVITY

Rao & T.V.R. Sarma

of Physiology

& Allied Sciences,

Delhi - 110010.

Visual acuity is a poor predictor of how well observers will see targets in operational settings. An observer's
visual contrast sensitivity function (the reciprocal of contrast threshold) can predict his ability to see virtually
all targets that he may encounter, including spatially complex objects such as letters and aircraft silhouettes.
The visual contrast sensitivity was studied as a function of distance. Psychophysical measurements of
binocular contrast threshold were made for 41 normal observers (20-40 yrs) with the automated contrast
sensitivity measuring apparatus, Nicolct Optronies CS-2000, at spatial frequencies within the range of 0.5 to
22.8 cycles/dog. All observers had healthy eyes, normal vision and Snellen visual acuity of 6/6 or better in
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both eyes. Individual contrast sensitivity functions followed the standard trend. Group data for three different
distances revealed that upto a spatial frequency of 3 cycles/dog, contrast sensitivity was lower for longer
distances. At higher spatial frequencies contrast sensitivity was higher for longer distances. For intermediate
spatial fequencies (3.0 -7.0 cycles/dcg.) there were no significant di fferences between the contrast sensitivity
for longer viewing distances.

26C: 037
EFFECT
RATS

OF CHRONIC

INTERMITTENT

EXPOSURE

TO HYPOXIA

ON FOOD INTAKE

IN

S.B. Sini:h, A.S. Malhotra. L. Thakur & W. Selvamurthy
Deffence Institute

of Physiology

& Allied Sciences, Delhi Cantt . 110010.

Exposure to high altitude or hypoxic hypoxia has been associated with immediate loss of body weight and
sustained suprcssion of growth in animals. The aim of the present study was to provide further information
on the possible mechanisms leading to decrease in body weight. Healthy albino male rats, body weight ranging
between 180 g to 250 g were used for the study. The rats which showed high fasting blood sugar level were
discarded from the study. Rats were exposed to a simulated high altitude equivalent to 25,000 feet (7621 m)
for 6 hrs daily and continuously for 21 days. Blood samples were drawn once a week from the retroorbital
venous plexus for the analysis of blood sugar and blood insulin. The 24 h food and water intake, and body
weight once in three days were recorded. All the parameters were recorded before, during and after the
exposure to simulated altitude. The result showed a decrease in 24 h food and water intake. The body weight
showed a decrease, while blood sugar reflected a state ofhyperglycemia. The significance of the findings will
be discussed.

26C: 038
GROUNDBASED

SIMULA nONS

OF WEIGHTLESSNESS

Rakesh Kumar
lA"', Bangalore

Even before the dreams of a manned space programme were fulfilled, it was realised that the weightlessness
would be one of the primary concerns of space. A comprehensive study of underlying mechanisms of
adaptation to weightlessness will be difficult during actual space flight due to inherent constraints and
limitations at space station. Therefore ground based research using analogs of weightlessness have become
essential. Haber et al proposed keplcrian tratectory model to simulate short period of weightlessness. Its
application is limited as the period of weightlessness achieved is 30-40 secs and requires a lot of logistic
support. This was followed by water immersion studies, horizontal bed rest, chair rest and head down tilt. A
modification of water immersion model was proposed by Shulzenko et al (1976) called dry immersion. This
is a better. analog of weightlessness as it neither has the problems of maintenance of hygiene and skin
maceration inherent in water immersion nor the discomforts of head down tilt. Dry immersion facility has
been recently installed at Institute of Aerospace Medicine. All these ground based analogues ofweightlessness
will be discussed.
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AEROBIC

Y, A2arwal.

CAPACITY
S, A2arwal*

IN ADOLESCENTS

& H,N, Mehrotra

Dept. of Physiology, LLR:v1 Medical College, Meerut.

The principal limiting factor for most exercises is the capacity of heart lung and circulation to deliver oxygen
lO

the working musclc. The maximal Iunctional capacity of the cardio respiratory system is best evaluated

by the body's capacity to consume oxygen at a maximum rate, i.e. V02 max. V02 max can be estimated by
direct and indirect methods. Indirect methods are found to be more useful, safe and for field work studies,
since it does not involve a risk to the health of the subjects. Twentyfive young healthy adolescents, mean age
19.6 years were selected for determination of aerobic capacity. Aerobic capacity was determined by 3 minutes
step test and Astrand rhyming method. Blood lactate concentration was also measured before and after the
end of exercise. Preliminary datas indicate that the VOz max was within 5% of the predicted values. Rise in
blood lactate is variable, since it depends upon muscular metabolism on one hand and methods of removal
on the other. It is a useful indicator of physical fitness.

26C: 041
COMPARA TIVE STUDY OF MAXIMAL

ANAEROBIC

POWER IN FIELD AND COURT GAMES

.I,L, Bhanot
Department of Sports Sciences, Punjabi University, Patiala -147002.

For performance of muscular activity, the required energy may be supplied either aerobically or anaerobically.
Field and court games are considered to be aerobic and anaerobic respectively. In hockey, the field event, the
role of anaerobic mechanism for the supply of energy has already been reported because for players playing
at certain field positions, this mechanism is the main source of energy for their successful participation. In
the present study, two field and two court games have been studied and compared to see the role of anaerobic
power, if any, in the field and court games. The comparative study of anaerobic power in different games was
conducted on 99 National Senior as well as National Junior players specialised in hockey and football, field
games, volley ball and basket ball, court games. The National Seniors were 27 hockey and 16 volley ball
players, whereas, 32 foot ball and 24 basket ball players were the National Juniors. The maximal anaerobic
power of the players was determined from maximal vertical velocity and body weight by the method of
Margaria. The foot ball players have been found to be highest followed by hockey, volley ball and basket ball
players in vertical velocity. It is observed that the field game players are higher than the court game players
in vertical velocity and that volley ball players possess higher maximum anaerobic power than foot ball,
hockey and basket balJ players.
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CORRELATION
Sushil Sharma.
S.N. Medical

OF AEROBIC

CAPACITY

WITH ANTHROPOMETRIC

MEASUREMENTS

Manoj Mjshra. V.K. Nel,:j. Veena Al:arwal. Nawal Kjshore. D.N. Pandey

College, Agra.

.

Aerobic capacity of 4147 subjects was evaluated by using step test. (V02 max) was predicted by Astrand
Rhyming normogram. The subjects were aged between 20-60 years. Subcutaneous fat was measured at three
sites namely triceps, subscapular and suprailiac skin folds. The skin folds were measured with help of
Harpenden calipcr. However to devise a regression equation only 116 subjects were considered C3=-4.64 +
0.246 Cl +».0155 C2 + 0.0440 C4 + 0.0042 C5 + 0.0047 C6 - 0.0148 CT Where CI= weight C2=Height
C3=(V02)max C4=Recovery index C5=subcutaneous fat at triceps skin fold C6=at subscapular skin fold
C7=Suprailiac skin fold. (YO) max was directly correlated with pondcral index.

26C: 043
EFFECTS

y. Gupta.

OF PHYSICAL

TRAINING

ON VARIOUS PULMONARY

FUNCTION

TESTS

A.K. Sadhoo & G.L. Dhar

Dept, of Physiology,

Government

Medical

College, .Jammu - 180001.

The present study was undertaken to assess the changes in various pulmonary function tests in 83 male
subjects, 15 to 25 years of age, after a 8 week course of vigorous physical training. The subjects were selected
after thorough examination of cardiorespiratory system. The physical training was of 4 hours daily (2 hours
morning and 2 hours evening), which included warming up exercises, callisthenics, athletic games, skiIIed
games and yogasanas. The various pulmonary function tests viz. FYC, FEYo.5' FEYI, FEY3, PEFR, FEF25.
75%' FEF25%, FEF50%, FEF75%, MYY, FEY/FYC
were conducted before and after the training course by
Mcdspiror (Med systems). It is observed that physical training caused significant improvement in all the
pulmonary function tests exceppt FEY /FYC. These effects on Pulmonary function tests arc most likely due
to various structural and functional changes in heart, lungs and respiratory muscles because of physical
training.

26C: 044
EFFECT OF PHYSICAL TRAINING ON CERTAIN BIOCHEMICAL
AND PHYSIOLOGICAL
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This study was conducted on 14 trainees in track and field events at National Institute of Sports, Patiala in 1988
Urea, Uric acid, creatinine and cholestrol was estimated colorimetrieally from the blood by the methods of
Natelson, (1957), Folin (1933), Owen et a!. (1954), Schocnhcimer and Sperry (1934) respectively at basal
level and after every week of physical training of four weeks during the training camp. Six individuals who
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are found to show the established symptoms of overt raining after one week of training, their above mentioned
blood constituents were quite high as compared to their basal values. Similarly significant differences were
recorded in physiological parameters i.e. before and after exercise pulse rate and recovery rate. When all the
biochemical parameters of two groups (n=6) under overtraining, n=8 not under overtraining compare after
Ist and 4th week of training than statistically significant differences were recorded in all the parameters at
different level of training.
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Exogenous delivering of growth hormone (GH) is an cfficaccous means to manipulate the somatotropic axis
which in turn can cater to the escalating demands for enormity and desirability of animal protein vis avis
enhanced meat/milk production. To elucidate the general metabolic effects of oGH in the goat possibly by
which the hormone elicits its growth promoting/galactopoetic
actions anexperiment was undertaken in
growing Barbari and Black Bengal Kids of 4-7 months of age. Six experimental animals were given
subcutaneously 0.1 mg oGH.Kg-IDay-1 for 10 consecutive days while six controls received saline injections.
The metabolism trial samples were separated into two lots - day 25 (Phase-I) and day 6-10 (Phase-H). Body
weight measurements before and after each of the two phases and blood sampling on day 1,5 and 10 were also
made. There was a lag before oGH appeared to significantly improve dry matter and nitrogen intakes and
digcstibilitics, nitrogen retention and average daily gain compared to controls, rendering feed conversion
efficiency significantly lower. Urinary nitrogen did not change significantly. Blood haemoglobin and plasma
inorganic phosphorus were significantly increased, plasma total protein significantly decreased, blood
glucose slightly elevated and plasma calcium and creatinine rather unaltered. However, there was no
significant treatment/day effects for blood metabolites. Generally, oGH exhibited anabolic trends likely by
augmented protein accretion and a slight decrease in protein break down.
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We recently reported that human colon cancer cells express a single class of high affinity IGF-I rcceptors, but
only 50% respond to IGF-I. We hypothesised that the difference in response could be due to a differential
secretion of IGF-binding proteins (IGF-BPs). To test this possibility, conditioned media (CM) from a nonresponding (HCf-116) and a responding (CoI0-205) cell line was analyzed for IGF-BPs and JGFs. The CM
was acidified and fractionated into high (>20,000) (#1) and low molecular weight (>3,000-<20,000) (#2)
fractions. Fraction #1 was electrophoretically separated on non-reducing gels and analyzed by Western
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blotting with either radiolabeled IGF-II or antibodies specific for IGF-BP-I and IGF-BP-2. IGF-I and IGF11were determined in fraction #2 by RIA. The cells did not express IGF-I (as determined by PCRamplification
of cDNA fragment) and no JGF-I was measured by RIA in the CM from these cells. Both cell lines expressed
IGF-IJ mRNA, and variable concentrations ofIGFII were measured by RIA in the CM from the two cell types.
Both cell types secreted several IGF-BPs, including 1 and 2 in the CM. The concentration ofIGF-BPssecreted
by HCf-116cells, however, was 10-50 fold higher/I ()6cells, compared to that secreted by Colo-205 cells. The
molecular mass ofIGF-BPs was also different in the two cell types. indicating that quantitative and qualitative
differences in the expression of IGF-BPs, can significantly alter the mitogenic response of colon cancer cells
to IGFs.
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Peptide hormones specially growth hormone and gonadotrophins secreted by pituitary have commercial
significance for exogenous hormonal usage in animals. High degree of sequence homology exists amongst
the sequences encoding these hormones and this sequence homology permits use of cDNA sequences of one
animal species to identify the putative sequences in other species. Considerable information about cDNA and
genes encoding these hormones in ovine, bovine and human is available but no information is available on
buffalo. In the present study. we have identified the genes encoding growth hormones (GH) and gonadotrophins; folliculotrophin (FSH) and lcutotrophin (LH) from buffalo pituitary usingovine cDNA probes. Buffalo
anterior pituitary polyadenylate RNA fractionatcd from total RNA by affinity chromatography overoligo (dT)
- cellulose was characterised by agarose gel electrophoresis under denaturing conditions.
Following
electrophoresis. RNA was transferred from the gel to nitrocellulose membrane using Northern transfer method
and hybridization was carried out with nick translated ovine cDNA probes for GH as well as for FSH and LH
(beta subunits). RNA dot blot anal ysis was also carried out. Buffalo genomic DNA isolated and digested with
restriction enzymes was characterised by agarose gel electrophoresis. DNA fragments were transferred from
gel to nitrocellulose mem branc by Sothem transfer teehnique. Results of our present study revealed that beta
FSH is coded by a single mRNA or about 1.54 Kb. Southern blots showed that beta FSH sequences were
contained within a EcoRI and Sal I fragment which appeared as overlapping fragments ranging from 4.3 to
9.6 Kb whereas beta LH sequences were contained within a single EcoRI fragment of 23.1 Kb in buffalo
genomic DNA. Buffalo GH encoding fragments were contained in 17.4 Kb fragment ofPvUI digest as weIl
as overlapping fragments in EcoRI and Sal I digests of buffalo genomic DNA. Considerable degree ofnuclcic
acid sequenee homology between buffalo and sheep was observed which enabled us to identify sequences in
buffalo encoding GH as well as FSH and LH beta subunits.
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Both immature and mature male monkeys were chosen for the present investigation. These monkeys were
made hyper and hypoprolactinemic by administring OPRL and bromocryptive mcsylate (1 mg/kg body
weight), twice daily, intraperitoneally) respectively. The effect of altered prolactin concentration in the serum
and the activity of Tyrosine Hydroxylase in different regions of the brain was studied. It was observed that
hyper prolactinemia has increased activity ofTryosine hydroxylase the same was decreased when the animals
were made hypoprolactinemic. The results were discussed in the light of previous reports on the effect of
altered prolactin status on the concentration of catecholamine.
/
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Atrial natriuretic factor (ANF) is a hormone produced and stored in granules in atrial cardiocytes but not in
ventricles. In view of the significant role of ANF on sodium homeostasis, the effect of infusion of rat atrial
extracts containing ANF into healthy dogs, was studied. Rats were fed on varying dietetic content of sodium
and water. These dietary variations which produce water and electrolytic imbalance, were correlated with the
population of atrial granules in sections stained with aldehyde fuchsin. Maximum granularity was seen in rats
maintained on diet with minimum sodium and water and least in rats on high sodium diet. To study the actions
of ANF, crude atrial extracts prepared from rats put on varying dietary regimes, were administered to dogs
in two different doses. Their blood pressure, urine output, sodium excretion and sodium excretion rate were
determined. With the infusion of the extract, there was an immediate dose dependent and reversible fall in
both systolic and diastolic pressures. The fall in diastolic pressure was more prominent and significant,
especially with the higher dose. There was also a dose-dependent increase in urine output and sodium
excretion. ANF, asa potential effective hypotensive agent, is discussed.
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Thyroid cxplants from total 25 fetal thyroids (12 wks. - 24 wks. of gestation) obtained from medicolegal
termination of pregnancies were studied for the effect of thyrotropin on thyroid follicular growth and
honnonogenesis at various stages of the development. The glands were excised under sterile conditions within
30 minutes of obtaining the tissue and put into explant culture using Coon's Ham F-12 medium supplemented
with 10% fetal calf serum at 5% partial pressure of CO,l'3TC. After growing the explants for 3 days the
medium was changed and the experiments were carried out in two sets in duplicates. One set was used for
1H-thymidine and the second set for cAMP assay. The control set was incubated with 0.4 -ci/ml thymidine
whereas experimental set was incubated with 0.4-ci/mI3H -thyrnidinc and 1mIU/ml thyrotropin. After2 days
incubation the assay was terminated and the incorporation was measured by counting the radioactivity into
10% TCA precipitable material. For cyclic AMPmeasuremelll the experimental set was incubated with I mIU/
ml h-TSH for 2 days. After 2 days, the cyclic AMP was measured as per the Gilrnan's procedure. It was
observed that the peak signi ficant incorporation was in 1H-20 wks. old fetal thyroid cxplants (P<.OOI) whereas
the effect on cyclic AMP was observed throughout the gestation studied (P< 0.1).
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The hedonic response to sweetness was tested in 12 thyroxine treated (50 -g of L-thyroxine per 100 g body
weight intrapcritoncally) rats using the method ofsinglc-boulc brief exposure to sweet (saccharin) solution.
The food and water intakes were measured simultaneously. 12 days before the thyroid injections, the rats were
injected with isotonic saline and the intakes during the intervening period were taken as controls. The intakes
before and after thyroid injections were tested for significant differences using Students "t" test. The mean
intake in the control period was 31.23 ± 1.19 gms and 3H.33 ± 1.76 ml for food and water respectively. They
increased significantly by the 35th and 31st day after thyroxine injection. During the control period, the mean
I hour intake of saccharin was 7.57 ± 0.85 IIII. and the mean 5 minutes intake was 3.08 ± 0.43 rnl. Following
thyroxine injection, the rat showed a significant increase in the 1 hour consumption of saccharin solution by
the 23rd day (11.22 ± 1.14 rnl.) and by the 39th day, it further increased to 12.90 ± 1.10. (P< 0.01). The 5
minutes intake became significantly more by the 39th day and was found to be 4.75 ± 0.60 ml. The l-hour
consumption ofsaccharin solution appeared to be more sensitive to thyroxine than the 5 minutes consumption:
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Grave's disease and Hashimoto's thyroiditis are closely related autoimmune thyroid disease. There are
conflicting reports regarding T-cells defect in these diseases. The present study was undertaken to determine
the levels or serum 1gG, IgM and 1gA in the above mentioned disorder, as change in the activity of suppressor
T-cells will change the level or immunoglobulins. Subjects were divided into 3 groups. Group-I consisted
of 25 subjects in the age group or 20-45 yrs. with autoimmunc thyroiditis. Group-II consisted of 25 subjects
or thyroid disorder without any auto-antibodies in their serum and group-Ill consisted or 25 subjects or age
and sex matched vol untccrs. Results of the present study revealed signi ficantly raised levels or 1gG and 1gM
in group-I as compared 10 group-Il and group-Ill. While 1gA levels were almost similar in all three groups.
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The possible role of the altered serum thyroid hormone levels in hyper and hypothyroid patients on their
hepatocellular function was studied since thyroid disorders were associated with subclinical liver damage.
Serum T3 and T4 levels were estimated in 55 patients. Serum Gluthathione-Svtransfcrasc (G.S.T), Alkaline
phosphatase (A.P.),otal proteins, albumin, globulin and albumin-globulin ratio served as parameters or liver
function. Of these, G.S.T. measurement is the most sensitive and non-invasive mehtod to detect minor
hepatocellular damage. Compared to control values estimated in 50 healthy volunteers, serum total proteins,
albumin, globulin and albumin-globulin ratio were normal in all these patients irrespective of thcir T, and T4
levels. But there was significant increase in serum G.S.T. and A.P. in T3 and T4 elevated patients. However,
the elevation in G.S.T. was more significant than that in A.P. especially in patients with raised T3and T4. (80%
of females ancl60C;(,of males). These enzymes were increased in patients with T3 toxicosis also. Hypothyroid
patients showed no significant alteration in these enzymes. It is concluded that subclinical liver damage is
seen in prolonged and untreated hyperthyroid but not in hypothryoid patients and that G .S.T. estimation is the
most sensitive and specific index to assess liver damage.
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The changing environmental condi tions producing various types of stress have led the scientists to investigate
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different changes taking place in the body during stress. The present study was undertaken to evaluate the
plasma cortisollevcl in subjects under stress and to find out if there is any difference in the cortisol level in
the males and females of same age group in response to the same level of stress. 32 normal healthy medical
students (19 males & 13 females) formed the group for the present study. The fasting blood samples for plasma
free cortisol were taken 15 days before the University examination and just before going to appear in the
University examination. The mean plasma free cortisol levels in males 15 days before and just before the
University examination were 8.56 ug/dl ± 1.5 and 29.95 ug/dl ± 5.0 respectively, while in females the levels
were 10.8 ug/dl ± 2.0 and 33.23 ug/dl ± 2.7 respectively. There was statistical signi ficant difference in the
levels of both sexes before and at the time of appearing in the University examination, but the difference
between the response to stress in male and female was not statistically significant although the values in
females were slightly higher than the males.
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Synthetic progestins arc widely used as contraceptive agents and for maintenance of pregnancy. Progesterone
is known to influence body weight and lipid metabolism. Hence, the effects of Allyl estranol, a synthetic
progestin, on body weight and lipid metabolism and the possible mechanism of these effects were studied. The
progestin was administered to groups of male and female albino rats, for 30 days in three di Ifcrcnt doses. Food
and water intake and body weight were recorded and tot al scrum lipids and total liver Jipids were estimated.
Liver cells and B cells of pancreas were subjected to detailed histological study by special staining techniques.
There was significant dose-related increase in the food intake and body weight in the female rats but not in
the males. Increased lipid synthesis as evidenced by increased total plasma lipids and liver lipids accounts for
the increase in body weight. Lipid synthesis was probably facilitated by a direct stimulating effect of the
progestin on food intake and on lipogenesis itself or it may be by an indirect effect of the progestin through
promoting B cell secretion of Insulin. The increased diameter of Islets of Langerhans and granularity of B
cells observed in this study suggest the latter possiblity.
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The present work wa~ undertaken to study the effect of 90 minute supine restraint or forced-swim stress on
weights of various organs in rats. Sixty adult male albino rats were divided into three groups of twenty animals
each. One group served as control; second group of animals was immobilised in wire-mesh cylinderin which
their body could be snugly fit and kept in supine position; third group of animals was forced to swim in water
at room temperature. This 90 minute stress was given to each animal daily for a period of IiItcen days. At
the end offifteen days the animals were sacrificed and the various organs were weighed. Brain weight showed
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an increase in experimental animals. Both the groups of stressed animals showed a statistically significant
increase in weight of cerebrum and cerebellum. The weights of endocrine organs like pituitary, thyroid and
adrenals showed statistically significant increase in weight in both the stressed groups. Testes and seminal
vesicles showed no significant change in weight. There was an apparent increase in weight of liver in
immobilisation stress group and statistically significant increase in weight of liver in forced-swim group.
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In an attempt to elucidate the type of P. conchonius chromatic innervation, adrenoceptors and other
melanotropic peptide reeeptors on the melanophore membrane, we investigated the effects of various classical
pharmacological adrenoceptor agonsits, antagonists and the melanotropic peptides on the integumentary
melanophores from this species. Through in vitro experiments, dose dependant, reversible melanosome
aggregation within the melanophores was recorded by their treatment with K-ions, epinephrine and
norepinephrine (NE). Further, these cfccts were completely blocked by yohimbine, an alpha 2 adrenoceptor
antagonist. The melanosome aggregating activity of the melanin concentrating hormone (MCH) was also
observed to be dose dependent. The minimum effective concentration values for NE and MCH recorded in
this material were 5XIO-RM and 5XIO-11M.
While P.conchonius melanophores appear to utilise alpha 2
adrenoceptors for melanosome aggregation, MCH mediates this effect by its own speci fie receptors posessed
by the mclanophorcs, other than the adrcnoccptors, as neither alpha- nor beta- adrenoceptor antagonists could
block such an action of the hormone. The other melanotropic peptide, the melanocyte stimulating hormone
(MS H) was found to be extremely effective in inducing an opposing effect i.e. that ofmelanosome dispersion
within the melanophores. The role of autonomic nervous system (ANS) and the two biologically active
rnclanotropic peptides (MCH and MSH) released by the pituitary gland in P. conchonius have been discussed
in relation to background - related chromornotor colour changes in the fish.
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The effect of Sahaja Yoga (Meditation) on EEG was studied in 32 patients of primary idiopathic epilepsy on
regular anti-epileptic medication. The patients were divided into 3 groups: Group I (n= 10) practised Sahaja
Yoga for 6 months; Group 11(n= IO) practised exercises mimicking Sahaja Yoga for 6 months; Group III
(n= 12) served as controls followed forthe same duration. EEG was recordedatO, 3 and 6 months in each group.
On - line analysis was done using Nicolet MED 80 Computer System for frequency and power spectral
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changes. Frequency bands of delta (D) (0-4 Hz), theta (T) (4-7 Hz), alpha (A) (8-13 Hz) and beta (B) (13-20
Hz) were quanti fied in 20 sec epochs for dominant frequency and absolute power in each band. The power
(picowatts) in each band was expressed as a percentage of the total power (% D.T.A. B.). The ratios of AID,
AID + T A(f and A+BID+T were obtained. There was a consistent increase in % A and a decrease in % 0
as well as an increasein A/D,A{f AID + T A + B/D+ Tratios in bi-frontal (F3-F4) bi-temporal (T3-T4) bi-parietal
(P3-P4) and bi-occipital (01-0) channels following Sahaja Yoga practice in Group I subjects. These changes
correlated with clinical improvement.
Group 11and IIJ subjects did not show any signi ficant changes in EEG
at 3 and 6 months as compared to 0 month values. TIle above findings indicate a beneficial effect of Sahaja
Yoga practice in epileptics.
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Visual contrast sensitivity (VCS) was tested (Nicolet Optronics CS 2000 contrast sensitivity system, USA)
in 32 female epileptics on regular anti-epileptic medication.
TIle patients were studied in 3 groups: Group I
(n=1O) practised Sahaja Yoga for 6 months; Group 11(n=l 0) practised exercises mimicking Sahaja Yoga for
the same duration and Group III (n= 12) served as controls. VCS was tested at 0,3 and 6 months. The subjects
were tested on full screen at 2 metre distance at spatial frequencies of 0.5, 1,3,6, 11.4 and 22.8 Cycles/Degree
(C/D). VCS was improved following 3 and 6 months ofSahaja Yoga practice. At 6 months the improvement
was seen at all spatial frequencies tested. No signi licant change in VCS was observed at 3 and 6 months as
compared to 0 month values in group 11 and III subjects.
These findings correlated
with the clinical
improvement
following Sahaja Yoga practice.
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Ten healthy young yoga proficnt volunteers were investigated
Ior cardio-vcntilatory
functions of minute
ventilation (VE), respiratory frequency (FR), tidal volume (VT), oxygen consumption
(V02), carbon dioxide
elimation
(VC02),
respiratory
quoteint (RQ), heart frequency (FH), oxygen pulse (02P), ventilatory
equivalent (VE-EQ) and multiple of resting oxygen consumption
(METS). The observations
were made in
the sequence of first lying in supine horizontal yogic shavasana posture followed by sitting relaxed in chair
and yogic Virasana. The records of test parameters were taken at every 1/2 min. interval for five minutes after
20 min rest each in shavasana and chair-sitting.
During the holding of Virasana, however, the test parameters
were recorded for the entire, period of sustainace.
The physiologic
parameters
which got increased
significantly in Virasana with reference to eontrol shavasana were: VE (7.64 vs 18.67 L/min); V02 (0.217
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vs 0.573 Lzrnin); FR (15.71 vs 21.45 brcaths/min), VT (0.496 vs 0.827 Litres). FH (65.19 vs 104.35 beats/
min) and 02P (3.332 vs 5.45 ml O/beats). The values ofVE-EQ in virasana with reference to control values
of Shavasana and chair-sitting were not altered significantly. The findings appear to suggest that the
performance of Virasana temporarily induces hypcr-rnctabolic state characterised by increased V02. VC02•
YE. 02P & METS. These changes arc inconsistent with a state of enhanced sympathetic nervous sytcm
activity which gets inhibited immediately on adopting shavasana and chair sitting postures.
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The aim of this study was to examine the effects of Hatha Yoga practices on autonomic functions in a group
of 106 young adult male volunteers between the age of 20 to 28 years. The Hatha yoga practices included:
Shatkanna (Kunjal Dhauti, Sutra Ncti, Jal Neti & Kapal Bhati), Sukshma Vyayama, Sthula Vyayama, Asanas
and Mudras and Pranayamas. These yogic practices were administered daily in the morning for 2 h 45 min
and in the evening for 1 h under the supervision of a team of quali ficd Yoga Instrucfors. The investigations
of the physiological parameters measured before and after yoga practices for three months were: Sublingual
temperature. pupil diameter, salivary output. present solids in saliva. salivary pH. systolic and diastolic blood
pressure. surface tcrnpcratrc at forehead. ann. finger. leg and toe, heart rate. respiration rate, basal metabolic
rate. tidal volume, forced vital capacity. forced expiratory volume in one sec, peak expiratory flow rate,
maximum voluntary ventilation. palmar and volar skin resistance during lying down, standing and straining
positions. The results indicated a trend of beneficial correction of body weight, pulse, respiration and blood
pressure. Vital capacity. peak expiratory flow rate and maximum voluntary ventilation were notably raised.
Basal metabolic rate and tidal volume decreased. Surface temperature at different sites exhibited a rise with
concomitant fall in volar skin resistance. Palmar skin resistance. however, showed a rise as compared to the
basal values. Salivary secretions became copious but thin in consistancy with no significant change in pH.
Thus. the volunteers practicing Hatha Yoga appear to develop a number ofbcneficial physiological changes
which might probably be a cause for inducing a feeling of well-being in them. The significance of these
changes wiII be discussed.
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A yogic technique of 'Varisara' also called 'Shankha prakshalana' performed with the purpose of thorough
elimination of the faecal contents of gastrointcstinal tract'GID employs the high intake of sodium chloride
approximately 0.75 mg/Kg.b.wt. mixed in lukewarm water at about 40°C. The effect of this yogic procedure
was determined on physiological functioning of autonomic nervous system (A'N"S) functions on 10 adult
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healthy males. ANS activity was assessed by monitoring the parameters of sublingual temperature (SL T) ..
skin temperature (SKT), at different sites, systolic blood pressure (SBP), diastolic blood pressure (DBP), heart
rate (HR), salivary output (SO), its solids and pH before and after the end of Varisara with follow up at 3,6,
and 24 hrs. It took nearly 40 min for the subjects to develop the first onset of urge for defecation which
continued for 2 hrs and 40 min before complete ridding of faecal contents. During the practice of Yarisara,
a sustained rise in SBP, DBP and HR was observed with a peak drop after 3 hrs and subsequent return to the
basal levels at 24 hrs. SL Tshowed a fall while SKTat different sites manifested marked rise. Mouth remained
essentially wet following Yarisara due to increased salivary secretion, however, the consistency of saliva
thickened because of rise in contents of solids in it. Salivary pH did not alter. The main physiological
responses during the practice of Varisara thus consisted of rise in systolic and diastolic pressures, heart rate,
salivary secretions, solids in saliva, suggestive thereof of heightened tonus in sympathctics while the
subsequent decline in these responses suggests decreased tone in sympathetics or heightened parasympathctic
tone.
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ELECTROCARDIOGRAPHICAL
"SHANKHAPRAKSHALANA"
(GIT) ABLUTION.

CORRELATES
OF YOGIC PURIFICATORY
MANOEUVRE
- A TECHNIQUE OF COMPLETE GASTROINTESTINAL
TRACT

A. Valecha. K. Ram & L. Rai
Central

Research

Institute

for Yoga, Xew Delhi -110001.

Studies involving the use of yogic purificatory technique "Shankhaprakshalana"
on changes in scrum
electrolytes and body temperature rhythms conducted earlier have been reported elsewhere (Rai, L, et ai,
1986). The present study was extended with the central purpose to determine the effect of thorough GIT
ablution on electrocardiographical (ECG) changes. ECG was recorded using standard Leads I, 11,Ill, aYR,
aYL and aYF at di fferent stages of Shankhaprakshalana viz. (i) Pre-Shankhaprakshalana (PS), (ii) After Iirst
ad libitum intake of Lukewarm saline water (AIW), (iii) End of Shankhaprakshalana (ES), and (iv) 3 and 6
hrs following it (3 hrs and 6 hrs). ECG was analysed for PR, QRS, QT intervals, QRS amplitude complex
and heart rate. The commonest mani Icstations in the ECG were: (a) On AIW, PR tended to prolong in Lead
I. QT tended to lengthen in Leads I and aYF which persisted ti 11 6 hrs. QRS and QT shortened in Lead III while
its amplitude heightened in Leads 11,III and aYF, (b) while at ES, 3 hrs and 6 hrs, QRS and QT shortened
markedly in aYR but PR tended to lengthen in Leads 11,aYR, aYL and aYF, (c) Characteristics ofP wave and
STsegment remained unaltered. The findings thus suggest that Shankhaprakshalana manoeuvre did in no way
disturb the generation and transmission of cardiac impulse and that but for minor insigni ficant alterations in
various intervals, ECG manifested its normal limits depsite high intake of sodium. The proposed underlying
mechanism of Shankhaprakshalana is that impinging of lukewarm saline water on empty stomach wall
rcflcxly arouses haustral waves into motion through the entire length of GIT together with which unabsorbcd
water, presumably due to extra salt, helps enhance syncrgistically the ablution of gastrointcstinal tract.
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SOME PHYSIOLOGICAL'CHANGES
YOGIC METHOD OF CLEANSING
S,O,D, Bhatnai:ar.
Central

Research

OCCURING DURING SHANKHA
GASTROINTESTINAL
TRACT

PRAKSHALANA

. A

K,Ram & L. Rai

Institute

for Yoga, Xew Delhi - 110 OOt.

Earl icr in this laboratory it has been demonstrated that' Shankha Prakshalana' a yogic technique of cleansing
gustrointcstinal tract, lowers the body temperature in human males as well as in those females who manifest
regular menstrual cycle while the women showing irregular menstrual cycle exhibited the tendency to increase
their body temperature. The study was further extended to determine the effects of 'ShankhaPrakshalana' on
other physiological functions viz. systolic and diastolic blood pressures, heart rate, surface temperature and
salivation. An attempt was also made to correlate these findings with serum electrolytes and blood glucose.
Fourteen adult women aged 20 to 32 years volunteered for the study. They performed Shankha Prakshalana
as per the standard yogic procedure by drinking - ad libitum warm water at about 40° C mi xed with salt to taste
(Mean: 0.75 gikg. b.wt.). Drinking of saline water was followed by specific yogic asanas which led to an urge
tor defecation. Procedure was continued till almost clear water passed out of the anal passage. The results
revealed that despite taking large amount of sodium, no significant change in its serum level was observed
while serum potassium and glucose remained lower throughout the day with a tendency to return to the basal
levels only the next morning. The accompanying changes were rise in systolic and diastolic blood pressure,
heart rate and surface temperature at different sites during the period of performing 'Shankha Prakshalana'
while alterits completion the measurements of blood pressure demonstrated a fall and remained lower till the
period of study. On the contrary the heart rate remained elevated and salivary secretions were depressed. These
changes could be attributed to the combined effect of depressed levels of serum potassium and glucose as a
result of Shankha Prakshalana.
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ENERGY EXPENDITURE AND VENTILA TORY RESPONSES
YOGIC SEATED POSTURE

DURING GAURAKSHASANA·

A

L. Rai. p, Bhatia & K,Ram
Central

Research

Institute

for Yoga, Xew Delhi -110 OOt.

A lack of reports in the Iitcraturc on energy expenditure and vcntilatory responses to yogic seated posture of
Gaurakshasana prompted this study. The results of various cardio-ventilatory responses respectively to the
horizontal-supine (Yogic posture of shavasana), Chair-sitting (relaxed sitting in chair) and Gaurakshasana
(yogic seated posture) were: Minute ventilation (VE) 7.64, 8.61 and 13.90 Lrnin.: Respiration Frequency
(FR) 15.71, 15.70 and 15.30 Brcaths/rnin.; Tidal volume (TD) 0.496, -0.544 and 0.860 Lzmin.; Oxygen
consumption (V02) 0.217, 0.234 and 0.420 Llmin; Carbon dioxide elimination (VC02) 0.127, 0.134 and
0.290 L/min.; Respiratory exchange ratio (RER) 0.58, 0.57 and 0.66; Heart frequency (FH) 65.19, 74.49 and
87.00 Bcats/min.; Oxygen pulse (02P) 3.332, 3.169 and 4.901 ml O/beat; Ventilatory equivalent (VEEQ)
36.78, 36.12 and 32.20; MulLipl~ of resting V02 (METS) 0.96, 1.05 and 1.90; Oxygen consumption per
kg.b.wt, (V02ikg.b.w.l.) 3.67,4.073 and 7.20; and Metabolic cost (MC) 1.04, 1.13 and 2.024 cal/min .
. Adoption of yogic seated posture of Gaurakshasana was characterised by greater minute ventilation, longer
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tidal volume, higher oxygen consumption, greater CO2 elimination, faster heart frequency, greater oxygen
pulse, lesser vcntilatory equivalent and higher metabolic cost. The magnitude of increase in various
observations suggest that Gaurakshasana is a moderate type of isokinetic and isometric exercise which seems
to have application value in conditions of low cardio-respiratory reserves especially for the benefit of those
individual in whom heavy exercises arc contraindicated.
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SERUMLIPOPROTEINSANDBLOODSUGARLEVELSOFPERSONENGAGEDINEXERCISE
AND YOGA (A COMPARISON)
R. Wadhwani

& S,Bose

Dept. of Physiology, ~.G.:\1.

~edical

College, Indore - 452 001.

Incidence of psychosomatic diseases is increasing with degree of civilisation. Mental stress and reduced
physical activity arc reported to play important role in causation of these disorders. Stress causes increased
level of catccholarnincs, growth hormone and cortisol which lead to raised blood levels of sugar, free fatty
acids, V.L.D.L. and L.D.L. Exercise has been claimed to decrease V.L.D.L., L.D.L. and blood sugar levels.
Yogic practices which arc gaining popularity now have also been reported to affect the above parameters
positively. The present study was undertaken to compare the effect of yoga and exercise on these biochemical
parameters. Study was carried out on 60 normal healthy individuals who did their respective practices for 6
months. Fasting blood samples were taken and were subjected for biochemical analysis. Exercise group
exhibited statistically significant lower L.D.L. levels than yoga group while blood sugar levels were
significantly lower in yoga group than in exercise group. Both exercise and yoga lowered V.L.D.L. levels.
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PHYSIOLOGICAL

RESPONSES

TO TWO DIFFERENT

TYPES OF OM RECITATION

M,M,Gore
Scientific Research

Department,

Kaivalyudhama,

Lonavla.

Effect if "OM" recitation in i) Low pitch manner and ii) High pitch manner on EEG (Alpha %), Heart Rate
(HR), Respiratory Ratc (RR), Eye Movements (EM), EMG (Chin Muscles), GSR and Blood Pressure (BP)
was studied with the help of 8 channel polygraph, Biofeedback GSR 900 machine and an electronic BP
apparatus. Study was conductd on 6 Yoga students. Each subject recited OM for 10 times at a stretch,
separately for both the conditions. Readings were taken before, during (5th OM) and immediately after OM
recitation. In all 24 observations were made. During High pitch OM recitation (HPOM), HR increased
marginally by 8 beats/min. EM increased by 2/10 sec, EMG showed slight increase in chin muscle activity
and qualitative GSR indicated a slight 'tense' condition of the individual. During low pitch OM recitation
(LPOM), HR did not change, EM decreased by 1/10 sec and GSR indicated a relaxed condition. The changes
in EEG and BP were also not significant. Although the relaxation after both LPOM and HPOM appeared
similar as judged through HR, RR and BP, the subjects reported better relaxation and peacefulness after
LPOM. The study indicates that HPOM brings about a mild sympathetic tone in the body while LPOM leads
to the parasympathctic predominance.
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STUDY OF VIPASSANA
U,D, Palkar. V,Y, Kanhere.
Government

Medical

MEDITATION
IN,A, Deokar

ON DIFFERENT

PHYSIOLOGICAL

PARAMETERS

& VeA, Katti

College, Mlra].

Vipassana is an ancient technique of India. Its sources are found in Pali- Tipitaka. Vipassana Meditation also
known as insight awareness or mind full meditation is a technique of self transformation by self observation.
This technique is now gaining a lot of importance in treatment of many psychosomatic disorders. We have
studied 100 individuals participating in Vipassana Shibir for 10 days period held in Oecan Vipassana centre,
Kalpavruksh Garden, Jaisingpur. The weight, pulse, blood pressure and peak expiratory flowratc (P.E.F.R.)
were recorded on the first and the last day of the Vipssana meditation course. Other compl aints like insomnia,
headache etc. were also noted. The patients suffering from high blood pressure showed significant reduction
blood pressure values at the end of the course. Participants experienced remarkable psychological uplifting
and decrease 1tl emotional disturbances as well as improvement in sleep disorders.
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NATUROPATHY & YOGA IN THE MODIFICATION
- A RETROSPECTIVE
STUDY
R, Seethalakshmj.
Institute

K,S,S, Bhat. D, Sambasjva

of Xaturopathy

.'{ Yogic Sciences, Bangalore

OF MULTIPLE CORONARY RISK FACTORS

Rao & Vandana

Gupta

-560 007.

Ischaemic heart disease is one of the major killer diseases of mankind. There are several key risk factors of
IHD to which an individual is subjected to and these predisposing factors can be properly modified and even
eliminated by a holistic approach of treatment by Naturopathy & Yoga. Present study is review of assessment
of a random sample of 311 patients admitted to INYS from Feb. 90 to May 90. The treatment regimen
comprised of 1) Dietary therapy 2) Nature cure treatment and 3) Yoga therapy which includes yogasanas,
Yogic Kriyas, Pranayama and Yoganidra. The risk factors studied were Obesity, Hypertension, Hypcrcholcstcrolcmia, Diabetes Mellitus, smoking, family history. Analysis of dates revealed that 1/3rd of patients
had single, 1/3rd had double and 1/5th had 3 risk factors. Naturopathy had brought about total improvement
in 10.7%, partial improvement (reduction of no. of risk factors) in 25.7%,0.7% had no change and 16.1% could
not be assessed. Naturopathy & yoga had brought about reduction in weight, physical and mental relaxation,
correction of hypcrcholcstcrolcmia, hyperglycaemia and other improvements resulting in modification of
multiple coronary risk factors.
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ESSENTIALS

OF YOGIC DIET: A REVIEW

OF ANCIENT

AND.MODERN

CONCEPTS

P, Bhatia, L. Raj & S,K, Sharma
Central

Research

Institute

for Yoga, Xew Delhi.

A thorough critical review of the yogic concept of diet was carried out using a number of classical Sanskrit
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texts on Yoga with the central theme to work out the essentials of yogic diet required for yoga sadhnas viz.
Yogasanas (physical postures), Pranayama (Breath controlling exercises), Dharna (contemplation) and
Dhyana (Meditation) etc. In light of the modem scientific concepts based on (a) physiologic nutritional
considerations, (b) evidences in favour of vcgan-auitutc for homosapiens, (c) facto. s determining the choice
of the food and (d) dietary tips concerning what to eat and what to avoid, a strong case has been made out for
providing good yogic nutrition to yoga candidates undergoing different types of yoga sadhnas. Besides
highlighting the beneficial versus the disastrous effects of food, the paper also describes the logical
explanations as to why our ancient yoga masters advocated for a 'Sauvic' diet of pure- fresh foods comprised
mainly of fruits, vegetables, grains and pulses in contrast to the 'Tamasik' diet of animal-flesh, animal
products and other cooked, stored, canned and frozen 'junk-foods'.
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REGULATION

OF ATP HYDROLYSIS

IN SYNAPTOSOMES

BY CALMODULIN

K, Mamatha Rao & M,N, Subhash
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The control of cytosolic calcium levels is important in various aspects of synaptic transmission which include
the activation of calcium dependent ATPase. This regulation of calcium occurs through calcium pump in the
form of Ca2+ : Mg2+ -ATPase. Calmodulin (CaM), a calcium binding protein, has been shown to control
ATPaseinothermembranes.
The calcium transport activity consists ofa Ca2+: Mg2+- ATP hydrolysis coupled
with ATP dependent calcium uptake into mem branous sacs on the cytosolic face of synaptosomal mem branc.
In this paper the effect of calmodulin on calcium stimulated ATPase activity in synaptosomal membranes is
reported.
Synaptosomes were isolated from rat brain by flotation - sedimentation density gradient
centrifugation. Calmodulin deficient synaptosorncs showed a decrease in Ca2+-ATPase acitivity. A dose
dependent increase with calmodulin in the activity of both Ca2+ - ATPase and Ca2+ : Mg2+-ATPase in
synaptosorncs was observed. The stimulation was more pronounced in calmodulin deficient synaptosomes
(100-600%). It is observed that calmodulin association with the calcium pump is regulated by the level of free
calcium in the cytoplasm. However higher concentration of calcium (>5.·M) was found to be inhibitory. The
activation of Ca-t-A'Tf'asc by calmodulin, in turn regulates the cytosolic Ca=Icvcl in a feed back process. This
expands the calmodulin hypothesis of synaptic transmission to include activation of a higher affinity Ca2+:
Mg2+ - ATPase as a regulator of cytosolic calcium.
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ULTRASTRUCTURAL
FROG

CHANGES
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R,V, Krishnamoorthy. T, Somasekhar & Y, Ramamohan
Dept. of Zoology, University of Agricultural
Sciences, Bangalore-560
Mental Health & Xeurosciences,
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029.

065 & Dept. of'Xeuropathology,
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The clcctronrnicroscopic structure of the normal and sciatectom iscd sartorius muscles of Rana cyanophlictis
was studied. Each myofibril exhibits typical dark and light banding in precise alignment with that of adjacent
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myofibrils to form the typical striated pattern of the muscle fibcr. Typical' A' and 'I' band structures are
depicted. The structural unit delineated by Z-lines is also discernible typically. On sciatcctomy for 3 months
the intennyofibrillar spaces are increased and an exceptionally large nucleus with an abnormal chromatin
distribution resulted. Mitochondria have become abnormal with vesicular inclusions in the matrix. However,
sciatectomized muscles retain the normal alignment ofmyofibrils, but the collagen is accumulated outside the
muscle fiber. Biochemically, the sciatcctomiscd muscles show no variation in the total DNA content. On
unit DNA basis. the collagen increases. rnyosin content reduces. actin remains unaffected and water content
increases on sciatcctomy. Total muscle mass increases on sciatectomy showing significant hypertrophy.
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007.

The capsaicin (8-methyl- -vanillyl-6-noncnomide)
a major pungent ingrediant of hot peppers (genus
capsicum) is known to deplete the group IV affarents on topical appliation over the nerve tracts. The present
study was designed to assess the possible neurotrophic role of group IV fibres innervating certain type of
postural muscles of mam mal ian model after topical application of capsaicin on sciatic nerve. In this paper we
report the alterations of biochemical profiles in soleus (slow-extensor), plantaris (fast-extensor) and Extensor
digitorurn longus (Iust-Ilcxor) of Indian palm-squirrel, Funambulus palmaram afterthree weeks. The muscles
exhibited varied rates of atrophy on capsaicin application. The levels of proteins, glycogen, calcium and the
activity patterns of phosphorylase, LDH and SOH were seen to correspond with the degree of atrophy of
respective muscles. The alterations in membrane bound transport ATPases (Na-K ATPase, Mg-ATPase &
Ca-ATPase) suggest the change in normal function of membranes.
The varied inhibition of acetyl
cholinesterase ill di Ilcrcnt muscles also indicate the possible indirect action of capsaicin. The results show
that the role of Gr-I V sensory fibres is apparently essential to maintain the integrity of innervated muscles.
The volley of sensory impulses may indirectly activate the muscles for their normal function through the
calcium and also membrane bound enzymes.
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Datar & Deokar
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FIELD ON FROG'S

SCIATIC

NERVE CONDUCTION

College, :\1iraj.

Sciatic nerve in frog was exposed to static magnetic field for 10-15-20-30 minutes. Velocity of nerve impulse
was calculated before exposure as well as after 10,15,20,30 minutes exposure. Results were compared and
correlated.
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VISUAL REACTION TIME IN RIGHT
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A.A. Dasadawala
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It has been observed that among the human population more than 90% use their right hand more commonly
than left hand for their regular voluntary activities. This has been attributed to dominance of one cerebral
hemisphere though there are innumerable inter hemispheric connections through anterior commissure and
corpus callosum to interrelate various sensory, memory and motor functions. So far, there has not been any
worth-while study, to find the scientific background of the above facts ego if there is difference in neuronal
transmission in the brain orin the peripheral nerves in relation to handedness in the population which prompted
us to take up the project. The results of the above findings have been recorded by electronic apparatus and
definite differences with regard to handedness have been found. The result has been graphically represented,
analysed and critically discussed in this context.
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DEVELOPMENT
AND DIFFERENTIA TION OF CHICK SPINAL CORD NEURONS - A STUDY
USING ANTIBODIES
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NON-PHOSPHORYLATED
AND PHOSPHORYLATED
NEUROFILAMENTS
B.L, Meti & T.R. Raiu
Dept. of Neurophysiology,

Xational Institute

of Mental Health & Neurosctences,

Bangalore

- 560029.

Expression of Neurofilaments (NF) has been established as a phenotypic marker for the differentiation of
neurons in culture as well as in-vivo. The NF not only provides the structural basis for neurons but also plays
a critical role in the neuronal function such as conduction of impulses and regulation of intracellular Ca" apart
from transport of organelIes from the cell body to terminals.NF is made up of three peptides of molecular
weights, 200 KO, 150 KO and 68 KO. 200 KO and 150 KO NF peptides are highly phosphorylated in axons
as the development proceeds, although not in soma. We have studied the expression of both 200 KO, 150 KO
nonphosphorylated forms as well as phosphorylated forms in cultured chick embryonic spinal cord neurons.
Spinal cords were dissociated from 9 day embryonic chick and cultured with medium containing 10% fetal
cal f serum. Antibodies against nonphosphorylated 200 KO and 150 KO NF protein stained both cell bodies
and processes of all neurons as early as 2days after culturing. However,less than 15% of the numberofneurons
which were positive for the non phosphorylated epitopes. By 6th day, the processes of neurons which
expressed nonphosphorylated form also had phosphorylated epitopes indicating the co-existence of both
phosphorylated and non-phosphorylated forms ofNF. In addition about 5 to 10% of neurons also expressed
phosphorylated NF in the soma. Our results show that phosphorylation ofNF is completed over a period of
six days in culture and a small percentage of neurons undergo premature aging. We believe neuronal culture
models where quantification of neurons with either phosphorylated or non-phosphorylated NF is possible, is
-an excellent experimental tool for studying changes occuring in neurons during degenerative diseases of the
nervous system. In these diseases excessive phosphorylation of NF occurs in the neuronal soma leading to
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formation of neurofibrillary tangles.
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It has been clearly shown that survival of retinal ganglion cells (RGC) is dependent upon interaction with both
glia and target tissue during early stages in development. However there is a transition from glial to target
dependency after RGC axons have established connections with the target. In this study, dissociated retinal
cells from new born rats were plated directly on plastic substratum without any polylysinc coating. In the
absence of an adhesive substratum the cells adhered together and formed aggregates. After 3 days, retinal glial
cells started spreading from the base of aggregates. The neurons appeared as round phase bright structures.
After 8 to 10 days of culturing. glial cells formed a monolayer and neurons started expressing processes on
top of this monolayer. About5% of initially plated RGC. as identified by labelling with antibody against Thy1. survived and expressed long multiple processes. This study indicates thatthere is asmall populationofRGC
which can survive without target derived trophic factors. This result can be correlated with the in vivo finding
that even after optic nerve transection some RGC (about 15%) survive and regenerate processes within the
retina although most ganglion cells die after nerve transection. The ability of RGC to express processes on
glial cells can be explained due to the presence oflaminin on the extracellular matrix of the glial cells, which
has been shown by immunofluorescence labelling. However. it is really intriguing what makes this small
percentage of retinal ganglion cells to survive even in the absence of target derived trophic fator. Several
possibilities will be discussed.
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Using micro electrodes the dorsolateral hippocampus (DLH) was stimulated to determine its role in
modulation of certain non specific immune parameters. Three groups namely control. sham and test groups
were studied. The bilateral stimulation was done from 10-14 day after electrode implantation in test animals.
The 100 Hz monophasic rectangular pulse of DC used delivered approximately 100 microampcrc current in
to the DLH. The neural tissue destruction during electrode implantation affected the total WBC count and
organ weight: body weight ratio of the lymphoid organs like spleen thymus and popliteallymphnode.
The
stimulation Of DLH increased the ncutrophils and decreased the Iymphocytes significantly in the peripheral
blood and also increased the phagocytic index and avidity index of the neutrophils without increasing their
killing property.
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Sharan Sudhir
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Antagonism of dopamine (DA) mediated, synapLic neurotransmission is an important action of neuroleptic
drugs. All the neuroleptic drugs in clinical use produce neurological effects due to this action on
extrapyramidal dopaminergic system. The dopamine inhibition is also associated with increased prolactin
secretion. Over the past few years it has been argued that prolactin may play a key role in mental illness and
there is evidence that prolactin exerts its effects by stimulating prostaglandin (PG) synthesis. Catalepsy is
produced by antipsychotic drugs by blocking postsynaptic striatal 02 receptors and is taken as an indicator
of clinical activity. Morphine is high doses also produces catalepsy and rigidity in the rat by blocking DA
receptors. In view of these observations, the present study investigates the role of PG synthetase inhibitor i.c.
aspirin, Ibuprofen (NSAID) on the catalepsy induced by morphine, chlorpromezine and hcloperidol. Study
has been carried out in albino rats, CPZ 15 mg/kg, Haloperidol 1.5 mg/kg, Morphine 15 mg/kg, were given
alone and then afterthe administration of aspirin lOmg/kg p.o., ibuprofen 10 mg/kgp.o., catalepsy was scored
according to Costall and Naylor. The catalepsy produced by neuroleptic drugs was blocked by NSAID in
varying degrees. There was no effect of these drugs on morphine induced catalepsy, suggesting thereby
involvement of some di fferent mechanism.
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ROLE OF SEROTONIN ON ANTICONVULSANT ACTIVITY OF A NEW ANTICONVULSANT
2-METHYL-3 (3-METHYL-2-PYRIDYL-4-QUINAZOLONE (MMPQ)
P, Bharl:ava, H,C, Kusters & S,St Parmar
I.G. Medical College, Shimla.

Role of serotonin on anticonvulsant action of MMPQ was studied during protection against pentyleneterrazol
(90mg/kg, SC) induced convulsion in mice. Dose dependent protection 20,80 and 90% was observed with 40,
60 and 80 mg/kg i.p. of MMPQ respectively. Pretreatment with tryptophan, 5-HTP and P-chlorphenylalanine
potentiated the anticonvulsant action of MMPQ, whereas, pretreatment with P-cholrphenylanine or methysergide decreased the anticonvulsant activity. These results provide evidence for the possible facilitatory
ncurornodulatory role of serotonin in anticonvulsant activity of MMPQ.
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INTELLECTUAL PERFORMANCE PERFORMANCE IN EPILEPTIC CHILDREN
Asha Shriyastava. S.Shrivastava. A. Pandey. & R.P.Pandey
S.S. \1edical College, Rewa-486 001.

Epilepsy as a cause ofeducaLional failure is a debatable subject. The efforts to quantify intelligence were made
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in 48 children with idiopathic epilepsy aged 3 to 15 yrs., who had been attending Paediatric clinic of G.M.
Hospital, Rewa. Pertinent clinical examination, biochemical investigations and E.E.G. recordings were done
and diagnosis is established. Thirty-two non-epileptic children of the same age group served as control.
Stanford Binet test (Indian modification) was used for assessment of I.Q. Determination of I.0. of epileptic
children revealed a mean I.Q. of 95.33 which was significantly lower as compared to mean 1.1..<. ~09.22 of
control" group. The I.Q. was significantly lower in the groups with earlier onset of epilepsy, frequent
convulsions and longer duration of illness. Children with generalised tonic and clonic seizures performed
poorly compared to children with partial seizures. Myoclonic seizures was found io have the most deleterious
effect over I.Q. (mean I.Q. 81.66). The scholastic performance of epileptic children was notably lower
compared to the control group.
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Brain monoarnincs like epinephrine, norcphincphrinc, dopamine, 5-hydroxytrptamine and 5-hydroxyindolcacctic acid were studied fluorimctrically in various areas VIZ striatum, hippocampus, hypothalamus,
midbrain, pons medulla, cerebellum and cerebral cortex in alloxan induced diabetic untreated and treated
wistar strain male albino rats. Alloxan (45 mg/kg) was given intravenously. Blood and urine sugar was
monitored. Untreated and insulin treated rats were sacrificed after 30 days along with control. Striatum,
hippocampus, and hypothalamus showed increased cpincphrinc Icvel in untreated rats and decreased in treated
rats. Norepinephrine found to be decreased in hypothalamus and pons medulla in untreated rats and increased
in treated rats. Dopamine, 5-hydroxytryptamine and 5-hydroxyindoleaceticacid
showed elevated level in
untreated rats, whereas it decreases in treated rats.
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A RANDOM SURVEY OF COLOUR
Getsie Amirtharaj.
R .. Mythylakshmi.

VISION DEFECT IN A COIMBATQRE

Vimala .Jepel:nanam. Veerakesari.
Marimythy. Mansoor

Dept. of Physiology, Coimhatore

Raveendran.

Pandyranl:an.

POPULATION
K. Reyathy. Latha

Medlcul College, Coimbatore

To appreciate the di ffereru colours strewn around us in this world, one should have a good colour vision. It
is a subjective sensation and as such many arc even unaware of their defective colour perception. But once
detected, one can avoid certain jobs in which colour perception is a prerequisite. Out of curiosity a random
check up was made for the public who visited the Medical Exhibition conducted in Coimbatore Medical
College, using the Ishihara's colour test plates. Surprisingly, many people exhibited this defeciency. A
detailed study was later done on a handful of patients who were willing for a further follow up. The results
wi 11 be presented.
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SOME EXTRA AUDITORY
K.Prabhakaran

EFFECTS

OF NOISE STRESS

& A.Namasivayam

Dept. of Physiology, P.G. Institute of Basic Medical Sciences, University of Madras,

Madras

- 600 113.

Chronic exposure to noise is known to produce damage to the car and impair hearing. In the present study
certain cardiovascular parameters like mean arterial pressure, pulse volume, electrocardiogram, cardiac output
and biochemical parameters viz blood corticosterone, transaminases, triglycerides, cholesterol, free fatty
acids, myocardial lactate dehydrogenase and protein were studied afterexposing the rats to high intensity noise
of more than 100 dB for 3 hrs per day for 21 days. No signi ficant changes were observed in mean arterial
pressure and ECG of experimental animals except the increased R wave amplitude and decreased QTinterval.
However, an increase in pulse volume and decreased cardiac output was observed in the stressed animals.
Significant alterations in most of the biochemical parameters were noted in animals exposed to chronic noise
stress.

27A: 208
ELECTROMYOGRAPHIC
PATTERN IN HEALTHY INDIVIDUALS
AND ITS UTILITY
DIFFERENTIA TING ANTERIOR HORN CELL LESION FROM MYOPATHY
Rajesh Pathak*,

P.N. Nat,:*, S.K. Sharma**,

*Dept. of Physlology, ** Pharmucology

Pushpendra

IN

Sharma***

&. *** Medlcine, .J.L.~. Medical College, Ajrner - 305 001.

EMG pattern from deltoid, opponens pollicics, quadriceps, tibialis anterior of 80 healthy volunteers were
studied. A sophisticated computerised electromyograph fitted with a multi mode printer (Panasonic Kx 1092,
B.A.S.I.S. E.P.M. 278106 OTE BIOMEDICA) was used. Coaxial needle electrodes ere used to explore the
muscle. Inscrtional activity of 50-400 microvolts, mainly biphasic was seen, followed by no spontaneous
activity. Motor unit potcntials ranged between 450-1800 microvolts lasting 3-12 millisceonds, with fequency
60-120/second. Complete interference pattern appeared on maximum voluntary contraction. 10 cases of
anterior horn cell lesions howed normal insertional activity, presence of spontaneous activity in form of
fasciculations.
Large Giant MUP's with increased duration and decreased frequency were recorded.
Interference pattern was decreased. 10 cases of Myopathy showed normal inscrtional and spontaneous
activity. MUP's were of decreased amplitude and duration with increased frequency. Interference pattern was
full and increased. All cases were compared with healthy individuals. Electromyography helps in detecting
abnormality evedn when fully developed cl inical picture dos not appear. Changes can be detected as early as
when there is involvement of motor unit. In cases where there is involvement of muscle fibre or anterior horn
cell, clinical picture of m uscle wasting appears in both. Electromyography differentiates the conditions, and
many times it also reverses the clinical diagnosis.
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THE INFLUENCE
N.G.Borade

OF NASAL OBSTRUCTION

ON PULMONARY

AIRWAY

& S.G.Pradhan

Dept. of Physiology.

IkJ. Yledical College. Pune - 411 001.

This paper deals with changes in pul monary air way in patients with nasal obstruction. Deviated nasal septum
is one of the common causes of nasal obstruction. In this present study. 32 normal subjects as control and 50
patients with only deviated nasal septum were included. Their maximum voluntary ventilation through right,
left and both nostrils together and through mouth was measured (in control group and in patients prcoperatively and post -opcrativcly), From these values right, left and total nasal patency indices were calculated.
Prcopcrativc and post-operative data is presented. Following nasal surgery, it was round that there was
improvement in the nasal patency indices and the various abnormalities ceased to exist. There was also relief
from existing symptoms. The post operative observations were found to be comparable with those or the
control group and were statistically significant.

27B-086

EFFECT OF PREGNANCY
WOMEN

ON PULMONARY

Usha Sinchal. S. Mohsin. K. Saini &
Depts. of Physiology,

FUNCTIONS IN NORMAL AND MALNOURISHED

K.c. Sinchal

Ohstetr ics & G} nuecology,

.I.:\". Medical College, A.MoL., Aligurh

- 202 002.

Fifty pregnant women attending antenatal clinic or Obstetrics & Gynaecology outpatient department of 1.N.
Medical College, A.M. U., Aligarh were grouped according to trimester or pregnancy and nutritional status.
Pregnancy associated with cardiovascular disease including hypertension, metabolic disease including
diabetes mellitus, hormonal disorder and renal disorder were excluded from this study. Respiratory
parameters were measured by computerised mcdspiror with patient in standing position. The maximal value
obtained from three trials was used. Minute ventilatory volume (MVV) forced vital capacity (FVC) forced
expiratory volume (PEV25.75), peak expiratory now rate (PEFR) were decreased in malnutriton, when
compared with normal pregnant women. Grateful acknowledgement is made to Roussel Scientific Institute,
India for financial assistance.
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PULMONARY

FUNCTION

TESTS IN TEMPO

DRIVERS

OF LUCKNOW

Nar SinCh Verma. Neerja Shukla. Suneeta Tewari. U.S. Pandey. S.N. Tandon.
Dept. of Physiology

CITY
D.N. Khanna

K.G.M.C., Lucknow.

Environmental stress is a new dimension in stress physiology. Pollution or air is the main causative agent.
In this study male tempo (three wheeler) drivers or Lucknow city or age group 20-30 were selected and their
pulmonary function tests were performed with the help or pocket spirocheck (MORGAN) at morning 7 A.M.

45

A total of 40 persons were studied. It was observed that a signi Iicant number (30) of these drivers have
compromised pulmonary function tests.
The parameter most affected was FORCED EXPIRATORY
VOLUME in I st second (FEVI) (all 30 abnormal). FORCED VITAL CAPACITY (FVC) of these persons
were also reduced upto (JOCk. PEAK EXPIRATORY FLOW RATE (PEFR) was the third parameter which
was affected. All or them showed, obstructive change (mild to moderate). It is suggested that smoke which
contains carbon and other air pollutants was responsible for this change. It may be concluded that tempo
drivers suffer from this environmental stress and they become more prone for respiratory diseases. This study
wants further research and devices should be invented to reduce smoke from the environment.

27B: 088

A RA DOM SURVEY OF PEFR I
THE CITY OF COIMBATORE

THE POPULATION

OF THE COTTON

Vimala .Iepecnanam.
Getsie Amirtharaj.
K.SlIlochana. Damodarasamy.
Lindha. C.R. Lekha. Manjula B.. Saravana Kumar and D. Ramesh
Dept. of Physiology,

Coim batore

Medical

MILL STUDIED IN

MlIrtJcesan.

Madhu

A.•

College, Coimbutore

Peak expiratory now is a valuable index of expiratory airway resistance: Hence a survey was conducted in a
random population in and around Coimbatore, who visited the Medical Exhibition at Coimbatore Medical
College as Coimbatore and its vicinity is full of COlion Mills and Industries. In addition other parameters such
as Breath Holding and Chest expansion were also noted and correlated with Peak Expiratory now rate. The
results will be presented.

27B : 089

PULMONARY

FUNCTIONS

Asha Gandhi*.

Raj Kapoor. S.H. SinCh & S.C. Surance

Dept. of Physiology,

Lad)' Hardinge

IN 'STREET

Medical

HEROIN'

College. Xew Delhi-Tlf)

ADDICTS

001.

Drug dependence is a current global issue. In India most of the drug dependents inhale' Street Heroin', which
is a mixture of heroin with many adulterants.
Forced expiratory spirogram and maximum voluntary
ventilation were recorded on an expirograph in 71 male subjects, aged 15 to 35 years. Twenty six subjects
were drug addicts, using street heroin through inhalation route. All of these addicts were also cigarette or bidi
smokers. In order to compare them with subjects of similar smoking history, 20 smokers were selected.
Further, the comparison was also made with non addict - non smoker healthy subjects. Pulmonary functions
in drug addicts, when compared with smokers showed a fall in MVY, which was significant (P<O.05). There
was a decrease also in FEY I' FEY 1Cfi, and FEF 25.7W but these changes were not signi Iicant. FVC & FEY 3 did
not show any change. Pulmonary Iunct ions deteriorated to a greater extent and signi ficance in heroin inhalors
when compared with non addict- non smoker healthy subjects: (FEY I' FEV1%, FEF25.75% and MVV(P<O.OOI);
FYC and FEV3 (NS)},-than when smokers were compared with non-addict- non smoker healthy subjects:
{FEY1% & FEF25•75'l- (P<O.OI); FEY1 & MYY (P<0.05); FYC & FEYi ( S)}. To summarise, the study
indicates that street heroin through inhalation route has additive effect to smoking in causing deterioration in
pulmonary functions towards obstructive type.
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A STUDY OF PEAK EXPIRATORY
DISTRICT
N,Vceranna

& K, Ral:hothama

Dept. of Ph~ siology, Bungulnre

FLOW RATES AMONG TRIRAL CHILDREN

OF MYSORE

Rao

:v1edkal College. Bangalore

& :v1)'sore :v1edkal College, :v1ysore.

This study was undertaken among school going tribal children ofB.R. Hills of Mysorc Districtto relate various
anthropometric measurements with Peak Expiratory Flow Rate (PEFR) and compare the same with other
studies undertaken in Urban and Rural Areas of other pans of India and Abroad. This sample comprised of
146 Boys and 96 Girls in the age range or 60 to 180 months. The mean value of age, weight, height, BSA,
Arrnspan, Chest expansibility were 124-98 months 28.7 kg, 132.5 cm, 1.05 sqrns, 130.49 cm and 4.01 cm
respectively. 1t was statistically proved that PEFR increased linearly in all the above parameters. The
correlation or PEFR with all the above parameters was highly signi Iicant except in the case of chest expansion
which was just signi Iicant. Chest expansion and ann span were taken as addi tional parameters as there is very
little literature about these two. The predicted values using the regression equation for all the above parameters
gave the best approximation of observed PEFR values. Nomograms were built for predicting PEFR with
respect to height, BSA, Armspan, The statistical significance or present study was assessed in comparison to
other Indian and Western studies with detailed statistical analysis and discussion. It is quite evident that the
present study is highly signi ficant and can be considered as a standard reference for the child population of
the Western ghats.

27B: 091
SOME OBSERVATIONS
ON PULMONARY
SMOKER MEDICAL STUDENTS

FUNCTION

A,Baranwal.

S,N. Tand(m. D,N,Khanna

A, Sinl:h. S,K, Sinl:h. l),S,Pandcy.

Dept. of Ph)'siology,

King (;eorge's

TESTS IN ASYMPTOMATIC

NON-

and V. Bhyshan

:v1edkal College, Lucknow.

There is paucity on pulmonary function data in Indian literature. Pulmonary function tests were measured in
101 male healthy medical students and 76 healthy female medical students in the age group of 18 to 24 years
wi th an electronic and portable type or spi rometer, called spirochcck. Values of pulmonary function tests were
higher in male students as compared with that or Icmalc students. There was significant positive correlation
bet wccn forced vital capacity (FYC) and forced expiratory volume in one second (FEVI) and anthropometric
parameters like height and weight in both sexes. No correlation was observed between peak expiratory flow
rate (PEFR) and anthropometric parameters like height and weight in both sexes.
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STUDY ON EFFECT

OF MEDIT ATION, YOGA AND SMOKING

0

LU

G FUNCTIO

S

f

Kumudini

Mohan Ram & Bhujan~a

Dept. of Physiology,

Osmania

Medical

Rao

College, Hyderabad

The benefits of muscular exercise, yoga and meditation on respiratory efficiency are well established and of
immense current interest. ILwas felt that a comprehensive study with the use of "Mcd Spiror" would yield
simultaneous information on a number of respiratory parameters (FYC) Functional vital capacity, (FEY!)
Forced expiratory volume, (PEFR) Peak expiratory now rate and (MYY) Maximum voluntary ventilation in
subjects practising physical exercise, yoga and medi tation. Also the presence of factors like obesity and habits
like smoking in age-matched subjects would provide relevant information pertaining to their influence on
respiratory efficiency. The observations showed an increase in mean values of forced vital capacity (FYC
2.73), forced expiratory volume in 1second (FEY! 2.48), peak expiratory now rate (PEFR4.60) and maximum
VOluntary ventilation (MYY 54.63), in subjects who practised meditation. All the respiratory parameters
studied showed a signi Iicant increase in subjects who practised yoga with Pvalue FYC P<0.05, FEY! P< 0.05,
PEFR NS, MYY P< 0.05. A significant decrease in respiratory efficiency in smokers as compared to nonsmokers has been clearly demonstrated with P values FYC NS, FEY! P<O.OI, PEFR P< 0.001, MYY P< 0.05.
This study did not reveal any signi ficnncc in total cholesterol levels in the various groups except a significant
increase in smokers. There was no significant difference in HDL cholesterol levels in various groups. A
number of studies have shown a decrease in plasma triglyceride levels after various types of physical training.
There was no difference in plasma triglyceride levels in the various groups in this study.

27B: 093
EYALUATIO

OF LUNG FUNCTIONS

IN CERTAIN

HAZARDOUS

OCCUPATIONS

Ramesh Bhat* & c'Ramaswamy
Dept. of Physiology,

Kasturba

Medical

College, Ylangal()re.

A total of 278 subjects of the same sex, age group and comparable body surface area underwent spirometric
study (FYC, FEY! & PEFR/Min.). Among them 83 were workers of Fertilizer plant 71 of saw mill, 56 of rice
mill and 68 controls. FYC reduced significantly (P<O.OOI) in Fertilizer workers within 5 years which
increased after .morc than 5 years of exposure (P<O.05), whereas saw mill workers showed significant
reduction tp<O.OOI) only after 5 years of exposure which is the cause for overall fall in FYC (P<0.05) when
compared to controls. FYC was not at all affected in rice mill workers. FEY! was reduced significantly
(P<O.OO1)in aIJ the workers within 5 years but increa. ed partially (P<O.OI) in rice mill and completely in
fertilizer workers whereas PEFR/Min. was reduced (P<O.OOI) in all the workers throughout the duration of
exposure. Results showed that larger airways are affected severely in all the workers as shown by a severe
fall in PEFR/Min (P<O.OOI). Only fertilizer workers showed restrictive changes (FYC) which improved after
5 years of exposure. Obstructive changes (FEY!) were more severe in saw mill workers. In conclusion the
hazards are more severe in saw mill, less in rice mill and least in fertilizer workers.
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LUNG FUNCTION

TESTS IN DIABETICS

- A PRELIMINARY

STUDY

Savita Sin/lh. K.P. Sinl!h & S. Bhatia
Dept. of Ph~·siolog~·. Lniversitv

College of Medical Sciences & G.T.n. Hospital,

Shahdara,

Delhi - 110095.

Diabetes is an cndocrinal disorder, affecting the normal functioning of the various systems of the body. Very
Icw studies arc available regarding the effect of diabetes on the pulmonary functions. Keeping this in view,
the present study was undertaken, in which preliminarily, twenty adult subjects having maturity onset diabetes
(diagnosed clinically as well as by laboratory investigations) were selected, for their lung function tests which
included measurement of vital capacity (YC), Forced vital capacity in lit(FYC,), forced respiratory volume
in L and in percentage (FYC, & FEY I'~)'now rates at 25%,50%,75%, Peak flow rates in L/sec (PFR L/sec),
Maximum ventilation volume (MVY) in Llmin and percentage. They did not suffer from any respiratory or
cardiac illness. Twenty healthy adults were also subjected to the same tests and acted as the control group.
Morgan pulrnotcst machine was used for the purpose. Besides these ventilatory measurements, anthropornctric parameters like height, weight, surface area were also taken using standard techniques. It was observed
that vital capacity and maximum ventilation volume reduced significantly, but no such change was present
for various flow rates, thereby indicat ing that diabetes does not apparently affect the small peripheral airways.
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PHYSIOLOGICAL
PANIC STATES
P. Bharathi.

AND BIOCHEMICAL

P. Sembulin/lam.

PROFILE DURING HYPERVENTILATION

T.N. Srinh'asan

Dept. of PhJsiolog~·. Sri Ramachandra

Medical

. H.P. Che/lu. M ..I, Banumathi

College & Research

Institute,

Porur,

Madras

- INDUCED

& A. Nam3sivayam
- 600 116.

To understand the physiologic and biochemical disturbances during panic auacks, a provocative study was
undertaken in which panic attacks were induced by room-air hyperventilation. No threshold was observed
with respect to pH or pC02 for the induction of panic. The fall in H+ after panic was induced, ranged from
11 to 21 % while the PC02 ranged from 32 to 38mm Hg. The phosphate levels at baseline were significantly
low (P<.OO1) in panickcrs when corn pared to the non-panickcrs. TIle ionic calcium levels failed to show any
significant decrease when an attack was induced. The induced attack differed slightly from the natural ones.
We observed increased respiratory rates in the basal state and delay in the recovery ofnonnal breathing pattern
in all these groups of patients. We were able to differentiate certain groups in which hyperventilation plays
an important role in panic, and this might have implications for treatment.
27B: ()96

AUTOMOBILES

AND HEALTH

Saroj Pande
, Dept. of PtJ}'~iolog~', Maulana

Azad Medical

College, Xew Delhi -1111002.

Man has a variety of social goals all of which may be said to be desirable but many of which may be conflicting.
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One is rapid mobility and industrialisation
on a large scale, which has put us face to face with a series of
challenges especially, respiratory problems, as lungs are in direct contact with inhaled air. Besides this, it also
causes other health problems. Almost halfofthe total air pollution in Delhi is being caused by over 1.6 million
vehicles plying in the city. The concentration
of toxic carbon monoxide is far in excess of the safe prescribed
Iimit of 20(X) ugrn per cubic meter in and around most ofthe heavy traffic junctions of Delhi. The increasing
number of automobiles in big metropolitan cities, emitting copious smoke, which is inhaled by people on the
road and living on road sides have become a mcnancc these days. Automobile exhaust gases are composed
of carbon monoxide, lead, sulphur dioxide, carbon dioxide, many types of Nitro olefin, Nitrogen oxide.
Anthnnthcrcnc,
coroncnc, Purine, Polycyclic hydro carbons etc. Auto exhaust fumes cause headache, eye
irritation, giddiness, increased irritability, throat congestion, upper respiratory tract irritation, etc. Lethargy,
body pains, headache, decreased mental concentration and other symptoms arc felt after sometime. Unloaded
gasoline and catalytic convenors decrease the emission of pollutants from auto-exhaust.
Observations
made
on the diesel smoke effects revealed marked congestion oflungs, atelectasis, emphysema, chronic bronchitis
and more commonly upper respiratory tract infections. Transport Ministry/Department
in cooperation with
industrialists and philanthropists
should initiate active research at all levels to find out measures to minimise
auto exhaust pollution so that city dwellers do not become handicapped
physically.

27R: ()97

SURFACE TENSION OF PLASMA IN JAUNDICE

Kt Veena. Rt .Iinadatha

& Mt Rasavuraju

.1..1.:\1. :\1edi~al College, Duvungere - 577 1104.

In all types of jaundice. concentration
of bilirubin increases in the -plasma. and concentration
or bilcsalts
increases in obstructive and hepatocellular jaundice though 10 different degrees. The increased concern ration
of bllcsalts is expected to decrease the surface tension of plasma. A study of comparison of surface tension
of normal plasma with plasma of patients of jaundice were carried out on 20 normal subjects in the age group
of 1H-39 years. The present study was undertaken to confirm if the surface tension of plasma is reduced in
patients with jaundice and to find out if the determination
of surface tension would be useful as a simple
laboratory test in the diagnosis of jaundice.
The surface tension of the plasma of normal subjects varied
between 39.36 - 51.-:1-2 dynes/cm with a mean of 44.90 ± 4.022 dynes/cm and that of patents with jaundice
varied between 24.1 Y -3H.92 dynes/cm with the mean of 23.34 ± 4.134 dynes/cm.
The reduction of surface
tension of plasma of patients with jaundice was statistically signi Iicant (p<O.OO I). A negative correlation is
obscrvcrrbctwccn surface tension and serum bilirubin levels. with the correlation coefficient being r= - 0.88.
The regression equation relating surface tension and scrum bilirubin is y = 29.7-0.65 X, where' y' is the serum
bilirubin in mgo/r, and' x ' is the surface tension in dynes/cm.
Reduction in the values of surface tension of
plasma of these patients was attributed to the increased levels of bile salts in the serum. The marked reduction
in the surface tension in thc J cases in which the serum bilirubin levels and serum Alkaline - phosphatase levels
were very high with a positive Hay's test indicated that these may be cases of obstructive jaundice.
The
negative Hay's test in all the other cases inspite of reduced surface tension may be due 10 insensitivity of Hay's
test at low concentrations
or there may be a tubular maximum for reabsorption of bile salts. In 5 patients who
were followed up to compelcte recovery, the surface tension and serum bilirubin returned to normal levels.
The surface tension is reduced even in the prodromal stage of infective hepatitis and therefore it may be used
as a test in the early diagnosis of jaundice. This is a simple physical test to perform, easy. reproducible, rcqui res
no chemicals and is inexpensive.

50

27R: 098
A(iING IN UNANI MEDICINE

AND MODERN SCIENCE

- A COMPARATIVE

APPROACH

Malik WamiQ Amin
Dept. of Unant Medidne,

Faculty of :\ledkine,

.Jamia Hamdard,

Xew Delhi - 110062.

Unani system of medicine is based on temperament and humoural theory. All the four humours (Body fluids)
viz. blood, phlegm, yellow bile, black bile, remain in suitable proportion in healLhy persons. The ratio of these
humours varies as the age advances. The normal life span is divided into four stages (Asnanc-Arba). The
change in the ratio of the humours leads to change of temperament of a person. Forinstance the temperament
of a child is hot and moist while it becomes cold and dry in old persons. This is because in young age Quwwatc-Gharizia (Vital Power) dominates and in old age Quwwat-c-Gharizia is diminished. It has been tried to
interpret the theory of process of aging in Unani Medicine in the light of modem science.
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PULMONARY

FUNCTION

TESTS (PFT) & ANTHROPOMORPHIC

M.S. Patwardhan

& V.A. Katti

Government

College, :\,liraj-.U6 ·HO, :\lahllrashtra.

'ledkal

PARAMETERS

Pulmonary function tests (PFT) were carried out in one hundred and fourty five young male medical students,
age group ranging from 17 years to 21 years. Expiratory reserve volume (ER V), Inspiratory capacity (lC),
vital capacity (VC), timed vital capacity (FEV1%) and maximum voluntary ventilation (MVV), were the
pulmonary function tests studied. Anthropomorphic parameters were measured such as age, height, arm span
and upper segment, in all the subjects and their correlation with VC, FEV1%, MVV was studied.

27C: ()99
STlJDY OF PHYSICAL
T.R. Rhutada
Government

&

GROWTI-IIN

PRE-SCHOOL

CHILDREN

IN SANGLI CITY

V. A.Katti

Medical College, Miraj.

The present study was undertaken to collect anthropometric data on physical dimensions of normal healthy
children (367) from age 1-5 years. The anthropometric parameters were height, weight, head circumference,
chest circum Icrcncc, mid-arm circum Icrcncc and triceps skinfold thickness. The results were compared with
the I.C. M.R. standards and Harvard standards. It was corresponding to 50th percentile of I.C.M.R. and 10th
percentile of the Harvard standards.
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A PILOTSTUDYOFSOMATIC
HEALTH STATUSOFCHILDRENUPTO
12 YEARSOF AGEOF
MIGRA TING LABOURERS FROM B1HAR & U.P. VILLAGES LIVING IN SLUMS IN LUDIIIANA
Sybil Sinl:h & Sukhendumoh3n
Dept. of Physiology

Christian

Mookerjee

Medical College, Ludhiana.

Undernutrition & infectious communicahle disease are two major health hazards, in children of under de veloped & developing countries. Most deaths occur before they reach 5 years of age. Studies similar to ours have
been reported from other parts of the world. A clear cyclic relationship of undernourishment & infectious
communicable diseases has been observed. When a toddler first explores his environment, he is exposed to
a vast range of disease producing factors inflicting severe stress on his body defence mechanism. In ourthree
months of pilot st udics done on 50 children, a poor health status of these subjects is evident. This is revealed
by their frequent complaints of chronic ailments. Iow Hemoglobin (3-9 gm%) low body weight & other
findings or poor somaic growth. Illiteracy of almost all the mothers along with these children was a real
hindrance in our communication efforts on health cducat ion. Also lack of adequate regular steady income of
a single individual with several dcpcndcnts has a definite deleterious effect on their wel fare. Female children
are usually denied minimum rcquircmcmss of food, clothing and education. This neglect sets up a vicious
cycleon these future mothers. Greatersuscept ibilityof childrcn to infections lead to a downwardly progressive
health spiral. Children who survive will develop significantly retarded poor psychosomatic health development, adversely affecting socio-economic progress of this particular community. We strongly suggest some
positive steps must be taken by our society to improve and safeguard these unfortunate children.

27C: 101
MODlFICA TION OF DRABKINS
Padma Balasubramaniam

METHOD

TO SUIT SCREENING

FOR ANAEMIA

& A. Malathi

L.T.\1. Medical College, Bombay.

Drabkins or cyanmcthcmoglobin method or hemoglobin estimation has been modified in order to enable
detection or anaemia in a large population. Samples ofEDT A blood were subjected to hcmoglobin estimation
by (1) Drahkins method (Direct Drabkin, DD) where 20·1 of blood is pipcucd and mixed with 5011 Drabkins
solution. Colour developed is read in a calorimeter at 530nm and hemoglobin estimated from a standard
hemoglobin curve. (2) Filter Drabkins method (FD) in which 20 ·1 of blood is pipcucd and completely
transferred on to an ordinary filter paper; subsequent elution of the blood stained filter paper in Drabkins
solution and hcmoglobin estimated as above. No statistically significant difference was seen in hcmoglobin
estimated by DD and FD. (3) Special Filter Drabkins method (SFD) in which a drop of blood is delivered on
to a special filter paper (Whatman no. 3). A. diameter equivalent to 20 ·1 of blood was determined which
corresponded to 1O.6mm/1O.7mm. This diameter was cut out of the blood stained filter paper and eluted in
Drabkins and hcmoglobin estimated as before. No statistically significant difference was seen in the
hemoglobin estimated by DD and SFD with IO.6mm/lO.7mm diameter.
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A STlIDY OF MATERNAL
COMMUNITY
*S.Shrivastava,**

P.Varma

AND NEONATAL

SERUM

VITAMIN

A LEVELS

IN A MUSLIM

& #A.Shrivastava

*Ilept. of' Ph~sifllo~~'. (;mt. Medkal
\>1.<;.\1. \ledkal College. Indore.

College, .lubulpur,

**(;m't. Girls Degree College, Bhopal .~ #Dept. or Physiology,

Nut rit ional status of mothers plays an important role in the development of vitamin' A . deficiency in neonates
as maternal vitamin "A" deficiency causes depletion of hepatic stores of vitamin A in new borns. Majority
of low birth weight babies are born with reduced vitamin HA' \evels. In the present study 50 women aged 25~() years belonging to low socio-economic
group. adrniucd in Varma Nursing Home. Bhopal were studied.
The nutritional status ormothers was assessed by a detailed dietary history taken in later antenatal period. The
rood intake with respect to protein and calories for last three consecutive days prior to delivery was recorded.
Their ncwborns were grouped as 20 normal (full term healthy nconatcs), 12 prctcrm, 15 small Ior date
nconaics. 3 large for date nconatcs. After the baby was born, umbilical cord was clamped. ligated alter the
pulsations had stopped.
Blood was taken from the placental end of the cord. The serum was immediately
collected and preserved in a re Irigcrator Ior subsequent vitamin' A' estimation.
In all the cases serum vitamin
. A', serum B' carotene (Kasor ct al 19-1lJ) and serum proteins (Wcichcslbam F)4o) were done. The mean serum
vitamin' A 'levels in these nconatcs wen: 12.65 ~lgmlfr" 10.5 Jlgm%. 6.80 Jlgmcfr, and lU)2 Jlgm% respectively.
The serum vitamin' A' levels in respective mothers ranged between 4.0 to 22.5 JlgmC)~,.The cord blood serum
vitamin' A' level was round to increase with increase in birth weight and gestational period of neon ate. Small
for date nconatcx were found to have lower serum vitamin' A' levels.
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OF SERUM LlPIDS WITH NERVOUS TENSION

Villa" A~arwal, *LJ Silll.:hal & H.N. Mchrotra
DEPT. OF PIIYSIOLO(;Y,
L.L.R.M. MEDICAL
COLLE(;E, ALU;ARH.

COLLEGE,

MEERUT

& *.J.N. MEDICAL

Stress is a behavioural factor which includes anxiety. emotion distress. mental tension and even depression.
Since last decade, there has been increasing awareness about mechanisms involved during mental tension. In
the present study an attempt is made to observe relationship between serum lipids and mental tension in
patients undergoing surgery as well as in students going to appear in professional examination.
Nine patients
who were to be operated under general anesthesia were selected. BI<xx1samples were drawn to estimate serum
cholesterol ami triglyccxidcx one month and 2 hI'S prior to surgery.
Fourteen medical students who were
appearing in I MBRS were also selected.
Blood samples were drawn one month and two days prior to
professional cxaminauon.
Paniciparus or both the groups were advised not to alter the diet and physical
activity during the course or study. In both the groups the serum cholesterol and triglyccridcs were increased
xigni Iicant Iy at the peak or mental tension. This shows that serum lipid levels increase with increase in mental
tension.

5~ .
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LIPID PROFILE

IN IIYPERTE

TSIVE PA TIENTS

(is .Iaiswal. Sheila Sini:h;- Vs Bagat & Shreesh Sini:h
Dept. of Physiology

& Hlochernlstry,

M.L.

x. \-1edkal

College, Allahabad.

It has been generally accepted that atherosclerosis is appreciably more prevalent in hypertensive than
normotensive individuals, being three time more frequent amongst atherosclerotic patients. The number of
Coronary occlusions associated with hypertension varies from 28-76%. Serum lipid patterns may be altered
in the presence of hypertension adding turthcr.to the risk of Ischaemic Heart Disease. The present work deals
with the lipid profile of hypertensive patients in which the main parameters studied are serum total cholesterol,
triglyccridcx, HDL, LDL and VLDL. Out of the 50 cases studied moderate hypertension was present in 30.0%
and severe hypertension in 70% of till' individuals. with a marked elevation in the LDL (P< 0.001) and total
cholesterol (P< 0.00 I) fractions of serum.
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THE EFFECT OF A TIHYPERTENSIVE
LIPID PROFILE
Shashi Sharma.
Xutionul Institute

Rakesh Sharma
Ill'

Xutrttinn,

Tarnaku,

DRUG THERAPY

AND FAT I TAKE ON SERUM

& Tsc'Ral:huram
Hyderabud

& P.S. Medical

College, Karamsad

.

Beta blockcrs and thiazide diuretics arc widely used in trcatrncnt of hypertension irrespective of the daily fat
intake. In the present study it was proposed that an increase in scrum cholesterol and triglyccridcs with beta
blockcrs is less likely to occur if the dietary fat intake is kept 10 a minimum. Hypertensive patients on varying
intakes of fat and on various drug combinations and doses of these drugs on continuous therapy were selected.
Patients were divided into three groups. One group was given.beta blockcrs, a second diuretics and a third
a combination of the two. The duration of treatment varied from 6to 35 months in different groups. A positve
cont rol group of hypcrtcnsivcs who were not on any therapy served for comparison.
Blood pressure
measurement, fasting serum lipid profile and anthropometric measurements were performed. Results showed
normal body mass index, albumin ill patients who mainly belonged to middle income group showing 30-40
g/day as mean dietary fat intake. Blood pressure in those treated with beta blockers tended to be higher. Mean
serum cholesterol. (h IIDL cholesterol, triglyccridcs and Ape-lipoprotein
A were significantly different
between groups. Tile results suggest that dietary fat intake if less than 25% of total caloric intake is unlikely
10 have an adverse effect on serum cholesterol levels.
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EFFECT OF RUM (ALCOHOL) ADMINISTRATION
.FRACT)ONS IN EXPERIMENTAL
ANIMALS
S.B. Gupta. P.K. Klllshreshtha.

s.~. \1edkal

M.c' Pant.

y.

ON SERUM

Acarwal.

S. Sharma.

CHOLESTEROL

M.Mishra

AND ITS

& D.N. Pandey

College, A~ra.

To estimate the effect of alcohol administration on normal composition of serum lipids especially, total
cholesterol, cholesterol esters, HDL cholesterol, LDL cholesterol and VLDL cholesterol 16 normal albino
rabbits were divided into two groups (i) controlled (non alcoholic; plain water red) (ii) treatment/experimental
group. Animals or both groups were standardised for 60 days and then the experimental group was given rum
for a period or 45 days (9 gm/kg/day). There was significant increase in serum total cholesterol (P< 0.0(1),
serum HDL cholesterol (P< O.cX)1), scrum LDL cholesterol (P< 0.(01), serum VLDL cholesterol (P< 0.0(1)
and serum cholesterol esters (P< 0.00 I).
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ALCOHOL (RUM) INDUCED
WEIGHT IN EXPERIMENTAL
V.K. NeCi. P. K.Klllshreshtha.

s.~. :\1edkal

CHANGES IN BODY WEIGHT,
ANIMALS
M.c' Pant. N.Kishore.

V. Acarwal.

BRAIN WEIGHT

R.V. Sharma

AND LIVER

& D.N. Pandey

College, A~ra.

In this study, effect 0(" alcohol administration on experimental animals (9gm/kg/day) was studied by
evaluation their body weight (during li Ic and after sacrifice), brain and liver weight after sacrifice in 8 control
(non-alcoholic: plain water fed) and H experimental (rum fed) animals. The body weight was recorded after
60 days (initial), 105 days, 1HO days and 360 days (at sacrifice time). It was observed that the body weight
or control animals remained constant during the study period, while in experimental animals it showed great
variations from the initial body weight. The brain weight and liver weight were decreased in experimental
(treatment) group animals in comparison with control animals.
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HEPA TIC DYSFUNCTION
RABBITS
R. V. Sharma.

AFTER CHRO

V.L, Lahiri. P. K. Kulshreshtha.

IC RUM (ALCOHOL)

ADMINISTRATION

Y.K. Neci. S.B.Gllpta.

S. Sharma

IN ALBINO

& D.N. Pandey

S.~. Medical College, A~ra

Present study was undertaken to evaluate the effect of rum on the functioning of liver in experimental animals.
16normal albino rabbi ts were divided into two groups of 8 each. (a) Controlled group (norma] diet/plain water
fed) (b) Experimental group (normal diet/rum red (9gm/kg/day).The animals on alcohol (rum) showed
signi ficant depletion in hepatic glycogen level as compared to control group animals (P< .(01). Histologically
focal necrosis & fatty changes were observed.
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SERUM HAPTOGLORIN
IN RELATION
FIBRI OGEN IN DIABETIC PA TlENTS
Pt Sarkar

TO

SERUM

CHOLESTEROL

A D PLASMA

& Mt Verma

Dept. of Biochern i'itr~'. \-1.<; ..\1. Medical

College, I ndore -452 00 I.

Diabetes is a strong risk factor for coronary artery disease. Many workers have reponed that a permanent
increase in the levels of haptoglobin favours the development of coronary artery disease. Increased levels of
serum cholesterol and plasma fibrinogen were also reponed in both coronary artery disease as well as in
diabetes mcllitus, The present study is planned to see correlation between scrum haptoglobin and serum
cholesterol, plasma fibrinogen levels ill diabetics ofdifferent kinds keeping in mind the correlation between
diabetes and coronary artery disease. 200 cases of Juvenile. NIOOM an lOOM of the age group ranging
between 10-60 years were the subjects of this study. It was observed that in Juvenile diabetics there was a
higher increase in all the three parameters than in lOOM and lower levels than lOOM were found in lOOM
patients. The results were compared v. ith 50 healthy controls and also in different groups of diabetics. They
were found to he significantly high (P< 0.0(1). The correlation coefficient between serum haptoglobin and
serum cholesterol in total 200cases \o\'asr= +0.6611 (Y = 0.0055. X = 2.2924) and between serum haptoglobin
and plasma fibrinogen was r= 0.6525 (Y = O.()037. X = 2.03(3) both showing linear correlation.
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EFFECT OF EXERCISE
I YOU G FEMALES

AND PHYSICAL

Pa Kaur. SaGa SlIran~c & Pratinw
Dept. of Ph.\'si()log~·. Ladv Hardinge

CONDITIONING

ON HEMOSTA TIC PARAMETERS

Rajan

\Il!dil"at College. Xew Delhi - I III 001.

The importance or physical exercise in prevention of ischaemic heart disease is widely accepted. The present
investigation attempts lO study the effect or acute exercise ami physical conditioning on some hemostatic
parameters. Twenty healthy female medical students between the age group 17to 25 years were chosen. Effect
or acute bout of sub-maximal exercise on bleeding time. clotting time. thrombin time and fibrin degradation
products (FOP) in these twenty subjects were studied. Alter this ten of these subjects underwent a physical
conditioning programme of 6 weeks and the other ten served as controls. Six weeks later, the resting levels
and exercise induced changes in bleeding time. clotting time. thnimbin time and FOP were studied. The results
show I) a decrease in cloning time (P< 0.(1) and thrombin time (P< 0.00 I) showing hypcrcoagulability
or
blood after an acute bout of exercise in unconditioned subjects. 2) no increase in FOP after acute exercise
except in one subject. 3) no increase in FOP alter physical conditioning. 4) exercise induced decrease in
thrombin time was less alter physical conditioning. To summarise regular physical exercise helps to stabilise
some of the haemostatic mechanisms or the body.
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CINOERELLA

Of' TilE DIETETICS

Chary Chi;,:teri
11uman Physiology Lah .• Pune

The net effect of change in diet over the last many years is not desirable because of too much dependence on
processed and relined roods. A minimal amount of Iibcr is included in the present diet which is responsible
for many ailments. Since the fiber content or the diet has been neglected over the past years and now its
importance has been realised and understood by nutritionists and dictcticians, Iibcr has earned its name as
'Cindcrclta ofdicrcucx'. The lollowing points arc discussed> 1j classification of the Iibcr, 2) laboratory assay,
3) dietary Ilbcr contcrus.uj
components of Iibcr, 5) properties of fiber& 6) disorders with low and high fiber
intake.
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IS. Sayeeda & A, Nillllilsivayalll
Dept. of Ph~siology. Dr. "L\1.
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Taramani,
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Acrylarnidc a vinyl monomcr is a known neurotoxin.
This study was undertaken to study the effects of
acrylamidc rnonorncr oruhc specific immunity. Albino rats ofWistar strain weighing 150 -180 gms kept under
normal laboratory condit ions were taken for this study. The animals were subjected to 37.5 mg/kg body weight
of acrylarnidc given intrapcritoncally
Ior 30 days on alternate days. Both the non-immunised and immunised
groups were exposed. All these animals were sacri ticcd on the 31 st day to study Cell mediated immunity and
Humoral immunity.
Foot pad thickness and Leucocyte migration inhibition was studied to evaluate Cell
mediated immunity. Leucocyte migration ihibition in both non-immunized and immunized groups showed
a significant increase. Foot pad thickness however shows a significant decrease. The humoral immunity in
case ofacrylamidc exposed rats was assessed by antibody titre and plaque forming cells. Both these parameters
show a significant decrease thereby indicating the dysfunction in Humoral immunity.
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IMMUNOLOGICAL
Rajasree.
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M,T. N, Sythanthirarajan

OISE STRESS

& A, Namasivayam

Dept. of PhJsiol()I!~', Dr. A L:v1. PG. I.B.\l.S .• Taramani,

\tadras

- 600 113.

Wistar strain albino rats were stressed by noise (>97 dB) for three hours/day fer 21 days and sacrificed after
the lust stress exposure session. Four groups of animals were studied, namely control, control rats immunized,
stressed. and immunized stressed rats. The absolute neutrophil count decreased in the immunized, stressed
and stressed immunized groups compared to the control, whereas the phagocytic index of these groups
increased signi licantly. The leucocyte migration inhibition was suppressed in the stressed immunized group.
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Decreased 'T' rosette formation was observed in stressed and stressed iimmunized groups. The organ weight!
body weight ratio 01" lymphoid organs like spleen and thymus increased in both the stressed groups whereas
their cell counts increased only in stressed immunized group. These results indicate that noise stress altered
the immune functions studied.
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PERSSISTENT
R.B. Sin~haI.

LYMPHOPENIA

AND ITS PHYSIOLOGICAL

SIGNIFICANCE

V. Al:arwaI & V.K. Srivastava

Depts, of Ph~'sioloJ.:~·.'{ PatholoJ.:~', S.:\'. 'I~dkal

ColI~J.:~,AJ.:ra.

Persistent lymphopenia is said to occur when the absolute lymphocytc count is below the conventionally
employed lower limit or normal 1.5 X I ()"/L. There are too many known non-physiological
causes namely
Hodgkin's disease. viral intcctions. aquircd immunological diseases and coriicostroid therapy. However its
signi Iicancc in physiol: 19ical causes Ii kc sturvat ion is unknown. In this context. we studied 50 starving beggars
on the street. with the object of assessing the ,tatll" or their absolute lyrnphocytc count. There was persistent
lymphopenia under these conditions.
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EFFECT OF MENSTRUAL
AND CARDI()\'ASCl'LAR
N. Sri\'asta\'a.

CYCLE IN Y(n:~(;
PARAMETERS

MEDlCOS

ON CERTAIN

IIAEMATOU)(;ICAL

S.N. Tillldon. S. Tcwari. U.S. Pandc. N. Shukla & D.N. Khanna

Dept. of I'h~ sioloJ.:~·,K.C;. \I~dkal

Col,II'J.:I'.l.ucknow.

The aim 01" this study was toassess the changes produced in13P. HR. Hb, TLCo DLC in young mcdicos during
their menstrual cycle. In young mcdicos of similar age group ( I X-22 years). having cycles of 2X-36 days, by
careful history. their day of ovulation was recorded. The first observation was made on first day of bleeding.
Second observation was noted on the day or ovulation (different in different cases). Third observation was
recorded in post ovulatory phase (secretory phase l. During bleeding phase following changes were observed.
I. Increase in BP.the increase was more in sysiolic BP. 2. Increase in heart rate, 3. Increase in TLC (upto 250
cclls/cu mm or blood). -L DLC showed neutrophilia with relative lyrnphocytopacnia & 5. Reduction in Hb
(0.5 -1.5 gmck). There were no significant changes in these parameters during the time of ovulation and
secretory phase. It is interred that during bleeding phase or menstruation the Hb is reduced while BP, HR,
TLC were increased probably due to the physiological stress and various hormonal interactions. However,
further research is suggested in this licld.
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EFFECT OF MENSTRUATION ON TOTAL & DIFFERENTIAL W8C COUNT AND H8 CONe.

c.Y. Chit~eri

et a!.

H uman Ph~siolog~' Lah .• Pune

The purpose of the work is to understand the basic physiological change in the genital tract especially when
uterine endometrium is shed offduring menstruation. Besides, menstruation being a physiological phenomenon in women, it also affects the various body tissues to a variable extent. Hbconc. prior and after menstruation
remained same. Total WBC count decreased in post menstrual period. % Neutrophil count increased and %
Lymphocytc count decreased in post menstrual period. These findings arc discussed in the text of this paper.
(This study was done with the help of 6 medical students)
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NORMAL VARIA TION OF RETICULOCYTE COUNT IN ADULTS
Aiit Rhattacharya
Ilq>t. of I'h,"illlll~.\.

('hristian

vledical College. Ludhiana.

Punjab.

Reticulocyte count is an index of erythropoietic activity of the red bone marrow and determination of this at
monthly intervals in the same individuals would be indicative of their perennial variation reflecting the
variation of erythropoietic activity at different times of the year. Reticulocyte count was done in the mornings
by incubating capillary blood with brilliant cresyl blue solution for 20 minutes, making a smear and counting
100 reticulocytes in successive fields and number of red cells in every 10th field and expressing the
reticulocytes as a percentage of the red cells. The reticulocyte count was done in 50 medical students (18
females and 32 males) starting in Novem ber and it was followed through to the next Septeber at approximatel y
monthl y intervals. During the months of Nov .,Dec., Jan., Feb., Aug. & Sept. the mean count was fairly steady
au- 1) 0.58-0.67 ± 0.04-0.07% in males & 2) 0.60-0.69 ± 0.05-0.09% in females. In March, April, May &
June it was 1. 0.89% ±0.12, 1.05 ±O.13, 1.13 ±0.17 & 1.23 ±0.17% in males & 2) 0.85 ±0.11, 0.97 ±O.l2,
1.09 ± 0.09 1.33 ± 0.28% in females respectively. There was no statistically significant variation between
the males and females at any time of the year. The highly significant increased erythropoietic activity during
they dry summer months is probably a response to maintain a more effective cutaneous circulation with an
increased volume and viscosity of blood in summer,
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PLATELET PHYSIOLOGY AND DYNAMICS IN PREGNANCY
A~arwal Sudha,V.K.

Sharma,

P.Dev & A.K. A~arwal

Dept. of Patholog~' ~~ Physiology, L.L.R.Vl. Vledkal College, Meerut,

The haemostatic changes in pregnancy ensures the integrity and potency of fetal and maternal circulation and
provide rapid and effective haemostasis in the uterus during and after placental separation. In view of this,
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platelets and fibrinolytic activity were studied in 20 healthy non pregnant females and 93 normal pregnant
females in 3 trimesters and some of them were followed post partum as well. In all females estimation of
platelet count was done by Rees Ecker method, and later confirmed by slide method. Platelet li re span was
measured by non radioisotopes method and thrornboxanc A2 synthesis was also estimated. Firbrinolytic
activity was measured by Euglohulin clot lysis time. It was ohserved that platelet count and fibrinolytic
activity increased wi th advancing period of gestation. (P< O.cX) I) and returned to normal4H hrs. alter del ivery.
Platelet li re span and TxA2 activity remained unchanged during the course of normal pregnancy (P< 0.50).
This indicates that platelet physiology and dynamics remains normal in normal pregnancy.
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The inhibitory effect of aspririn on platelet aggregation has lead 10 the wide spread advocacy of aspirin as an
aruithrombotic drug. An appropriate dose of aspirin is still not certain. Simple tests were done to find out
as to how low the dose of aspirin needs to be in order to have an effective anti platelet effect in patients who
require such therapy. The effect of variable low doses of aspirin was studied on platelet adhesiveness, platelet
count, bleeding and clotting time by using standard techniques. 125 medical students with age range of 17~1 yrs formed the study groups. A statistically signi ficant reduction in the platelet adhesiveness was observed
in all the dosage groups but the best effect was exhibited by 50 mg. of aspirin dose. Bleeding time was also
increased in all the groups but statistically signi Iicant di lfcrcncc was observed with 50. 75 and 100 mg. doses.
There was no change in platelet count and clotting time.

27D: 120
SOME HAEMATOLOGICAL

AND BIOCHEMICAL

PI RAMETERS

IN HYPER-REACTORS
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200 healthy medical students of both sexes were randomly selected for this study. Cold pressor test was
performed in all subjects according 10 Hines & Brown method. Depending on cold pressor response these
students were categorised into hypcr-rcactors and normorcaciors. Bleeding time, clotting time, platelet count
and platelet adhesiveness were done in all the cases. Scrum cholesterol and scrum electrolytes were estimated
to find out if any of these could be an early marker for hypertension. Though there was a slight rise in mean
hleeding time and mean platelet adhesiveness in hypcr-rcactors as compared to normoreactors, it was not
statistically significant, while mean clotting time and mean platelet count showed no change. Serum
cholesterol and serum sodium were slightly higher while scrum potassium was slightly lower in hypcrrcactorss as compared to normoreactorss.
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BLOOD GROUPS, SECRETOR

AND NON-SECRETOR

INCIDENCE

IN V ARIOUS NEOPLASM

Udaya Kumar Rao
Dept. of Physiology, AIMS, B.G. Nagara, Bellur -571 418.

This study was designed to find out the percentage of Secretor and non-secretors in healthy subjects and
compare the percentage of secretor and non-secretorin patients of oral, thyroid, breast, stomach & cervix uteri
cancer. Study showed secretor and non-secretor are 78% and 22% respectively in healthy subjects. Secretor
and non-secretor in relation to sex shows 75% & 82.5% in males and females while non-secretors are 25%
and 17.5% in males and females respectively. Oral carcinoma: Secretor - 40%, non secretor-60%; Thyroid
carcinoma secretor-60%, non-secretor-40%; Breast carcinoma secretor-76%, non secretor-24%; Stomach
carcinoma secretor-60%, non-secretor-40%; Cervix uteri carcinoma secretor-88% non-secretor-12%.
No
significant difference was noted in secretor and non secretor status in either sex orin different blood groups.
There is an increased incidence of neoplastic conditions like thyroid, breast, stomach, cervix uteri cancer in
secretors. There is an increase in the number of non secretors in oral carcinoma. This implies a relationship
to the incidence of secretor and non-secretor status. Body cells are more prone to become neoplastic depending
upon secretor status.
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SECRETORS

AND NON SECRETORS

IN DUODENAL

ULCER

R,G. Latti & M,S, Valve
Dept. of Physiology, J.~. Medical College, Belgaum - 590 010.
Strong evidence has suggested that persons belonging to different ABO blood groups differ in susceptibility
to disease. Blood group substances are secreted in saliva. Those subjects who secrete these substances are
known as secretors and possess' Se' gene. 'Se' gene is Mendelian dominant character. In non secretor, blood
group substances are absent in the saliva. 80% of the population secrete specific group substances where as
20% of the population do not secrete specific group substances. 1) In this article, with gastroscope analysis,
it has been shown that duodenal ulcers are more common in' 0' group with' H' specific substance in' 0' group.
2) There is no difference in association of duodenal ulcer and blood group, in male and female. 3) Duodenal
ulcers are more common in non secretors than in secretors.
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ACUTE EFFECTS
R. Malhotra.
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ON TOTAL AND DIFFERENTIAL

LEUCOCYTE

COUNT

A,K, Sadhoo & G.L. Dhar

Dept. of Physiology, Government Medical College, Jamrnu - 180001.

The present study was undertaken to assess the changes in total leucocyte and differential leucocyte count
immediately afiersmoking a cigarette and subsequently at various intervals in 68 healthy subjects (39 smokers
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and 29 non-smokers/occasional smokers) selected after thorough examination of cardio-respiratory systems.
After 2 hours of abstinence from smoking each subject was asked to smoke 80% of a cigarette of the same brand
and 5 samples of blood (before smoking, immediately after smoking, 30, 60 and 90 minutes after smoking)
were taken and total and differentiallcucocyte count done. It was observed that immediately after smoking
a cigarette both smokers and non-smokers/occasional smokers showed a significant rise in total leucocyte
count. A statistically significant decrease in neutrophils with an increase in the numbers oflymphocytes and
monocytes was 0 serve
0))
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basophils. The changes observed were maximum immediately after smoking a cigarette and remained for 6090 minutes before reaching pre-smoking values. The changes were more in smokers as compared to nonsmokers/occasional smokders.
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A COMPARATIVE
STUDY OF TOTAL RED BLOOD CELL COUNTS IN CHRONIC
CIGARETTE SMOKERS AND NON SMOKERS

BIDI AND

U.S. Pandey & S. Tiwari

S.N. Tandon. M.M. Khan. D.N. Khanna.

Dept. of Physiology, King George's Medical College, Lucknow, UP.

The total red blood cell counts were done in 90 healthy male subjects (30 non-smokers, as controls, 30 bidi
smokers and 30 cigarette smokers) with ages ranging from 25-40 years and a duration of smoking ranging from
5-10 pack years in smokers. Counts were measured with the help of a haemocytometer, having Neubaur's
counting chamber. Total RBC counts were higher in both smoker groups as compared to non smokers and
the difference is statistically very highly significant (P<O.OOI). On comparison, between smoker groups,
cigarette smokers had higher values than bidi smokers and the difference is again very highly signficant (Pc
0.001). The increase in counts in chronic smokers could be due to chronic exposure to carbon monoxide which
increases levels of carboxyhaemoglobin resulting in reduction of functional haemaoglobin and decrease of
oxygen carrying capacity of blood. It leads to tissue hypoxia which stimulates erythropoisis resulting in
secondary erythrocytosis. Since each cigarette contains about 5 times more tobacco than a bidi, there is more
carbon monoxide hence greater hypoxia leading to a highly significantincrease in total RBC counts in cigarette
smokers as compared to bidi smokers.
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A COMPARATIVE
STUDY OF EFFECTS
TOTAL LEUCOCYTE COUNTS
U.S. Pandey. M.M. Khan. S.N. Tandon.

OF CHRONIC

D.N. Khanna

CIGARETTE

AND BIDI SMOKING

ON

& N. Shukla

Dept. of Physiology, King George's Medical College, Lucknow.

The total leucocyte counts were measured in 90 healthy male subjects (30 non smokers as controls, 30 bidi
smokers and 30 cigarette smokers), with the help of a Haemocytometer, having Neubaur's counting chamber.
Subjects of 3 groups belonged to a particular age group, ranging between 25-40 years with a duration of
smoking ranging from 5-10 pack years in smokers. Total leucocyte counts were higher in both smoker groups,
as compared to control group and the difference is very highly significant, (p<O.OOl). Among smokers,
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cigarette smokers had higher values than bidi smokerss but the difference is not significant, statistically (p>
0.05). The probable cause of higher T.L. C. in smokers may be the correlation of end expired carbon monoxide
content and also of carboxyhaemoglobin concentrations with increased T.L.C.
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EFFECTS OF CIGARETTE AND BIDI SMOKING ON TOTAL PLA TELET COUNT AND BLOOD
PLATELET AGGREGATION - A COMPARATIVE STUDY
M.M. Khan. S.N. Tandon. D.N. Khanna. Ashytosh Kumar & U.S. Pandey
Depts. of Physiology & Pathology, King George's Medical College, Lucknow.

Total platelet count and blood platelet aggregation (on whole blood platelet aggregometer, using AD.P. as
reagent) were done in 90 healthy males, aged 25-40 years (30 non-smokers as controls, 30 bidi smokers and
30 cigarette smokers, with duration of smoking 5 to 10 pack years in smokers). Total platelet count showed
no significant changes in smokers than non smokers (P>0.05). Blood platelet aggregation was increased in
both smoker groups compared to non-smokers. Time period formaximum platelet aggregation, was decreased
in both smoker groups in comparison to non-smokers and the decrease is highly significant (p<O.OOI). On
comparison, decrease is more in cigarette smokers than bidi smokers, and the difference is highly significant
(P<O.O1). Percentage of maximum platelet aggregation showed no significant difference in bidi smokers and
non-smokers (P> 0.05), but it is increased in cigarette smokers, as compared to non-smokers as well as to bidi
smokers, and the increase is highly significant (P<O.OOI). Smoke constituents are supposed to have an effect
on release of ADP and serotonin from platelets, and also release of thrombin, when platelet rich plasma is
stirred, so that aggregation is very significantly increased in smokers compared to non-smokers, while the
increase is significantly more in cigarette smokers than in bidi smokers.
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ROLE OF PINEAL ACTIVITY IN ESP PERFORMANCE: A PRELIMINARY STUDY
M. Satyanarayana.

P.V. Krishna Rao & S. Vijayalakshmi

Institute for Yoga & Consciousness, Andhra University, Visakapatnam -530023.

Two experimental studies were carried out to investigate the possible link between the pineal gland and psi
phenomena. The experiments were designed to test the following two hypotheses: (a) the subjects will score
high on a test of extrasensory perception (ESP) if they are tested at 3 AM when the pineal gland activity is
expected to be high than at 9 PM and (b) the pre-puberty cltildren in whom the pineai gland is expected to be
more active will score high on the ESP task than the puberty children. These hypotheses were tested in a 2
x 2 factorial design varying the time of testing in two ways and administering a children's ESP test consisting
of comic characters to pre-puberty and puberty children. The first study, done on 15 pre-puberty and 15
puberty children did not show any main effect but indicated an interaction effect of time of testing and puberty
on the ESP scores. The second study using similar design was conducted on a larger sample (N=I00)
controlling for the order effect of the administration of the ESP test. This study yielded a marginally significant
finding supporting one of the hypotheses. It was suggested that a further investigation using a free response
ESP test and estimating melatonin levels may be worth undertaking for probing the relationship between the
pineal gland and parapsychological phenomena.

a
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THE EFFECT OF TINIDAZOLE ON PROGESTERONE INDUCED GUINEA PIGS INFECTED
WITH AMOEBIC LIVER ABSCESS
Rakesh Sharma & Shashi Sharma
L.L.R.M. Medical College, Meerut,UP.

Guinea pigs were infected intracaecally by entamoeba histolytica monoaxonic culture in three groups. Control
group I animals did not receive any of the treatment. Group 11animals were treated with intracaecal amoebic
infection only. Group III animals were pretreated with progesterone and were infected as above. Group IV
animals were given tinidazole after treatment as group III animals. After 3,7, 15, 25 and 35 postinfection
period, animals were sacrificed and their livers were grossly examined and weighed. Infection indices were
calculated as diametermultiplied with number of abscess. Results showed enlarged livers and higherinfection
indices in progesterone induced animals maximum after 25 days post infection period. The shape of the
abscess was spherical. The proposed infection index was a good quantitative indicator of the severity of
infection. Tinidazole exhibited its effect as an antiamocbic with good recovery. Infection index was
proportional with abscess formation.

I
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RELA TIVE POTENCIES OF SOME DERMORPHIN ANALOGUES
K. Sreenivasa & M. Lakshmana
Dept. of Pharmacology, Government College of Pharmacy, Bangalore - 560 027.

The study was conducted using animal models for the following parameters: Analgcstic activity, antidiarrhoeal activity and activity on eo-axially stimulated Guinea Pig-Ileum (G.P.I.). In these studies the
following analogues 1. Tyr-D-Ala- Try-Gly-Gly-Phe-Leu-NH2;
2. Tyr-D-Ala-Phe-Gly-Tyr-Pro-D-Tyr-NH2;
3. Tyr-D-Ala-Pbe-Gly- Tyr-Pro-D-Hpg-NH2; 4. Tyr-D-Ala-Phe-Gly-Pyr-Pro-D- Thr-NH2; 5. Tyr-D-Ala-PheGly- Tyr-Pro-D-Ser-NH2;6. D-Hpg- D-Ala-Phe-Gly- Tyr-Pro-D-Ser-NH2; 7. Tyr- D-Thr-Phe-Gly- Tyr-Pro-SerNH2; 8. Phe-D-Ala-Phe-Gly-Tyr-Pro-Ser-NH2;
9. Tyr-D-Hpg-Phe-Gly-Tyr-Pro-D-Ser-NH2;
1O.D-Hpg-DAla-Phe-Gly- Tyr-Pro-D-Ser-NH2; 11.D-tyr-D-Ala-Phe-Gly-Tyr-Pro-D-Ser-NH2;
12. Tyr-Sar-Phe-Gly-TyrPro-Ser-NH2; 13. D-Phe-D-Ala-Phe-Gly- Tyr-Pro-D-Ser-NH2
showed analgesic activity, anti-diarrhoeal
activity and G.P.I. activity but no significant changes were noted comparable to morphine.

27E: 130
RESPERPINE AND Mg++INFLUENCE ON LEAD (Pb) EFFECTS IN RAT ISOLATED ILEUM
D,N, Gandhi & H, Yenkatakrishna
Dept. ofNeurobehavloural
380016.

Bhatt

Toxicology, National Institute of Occupational Health (ICMR), Meghani Nagar, Ahrnedabad -

Effect oflead (Pb) on the contractile responses of rat ileum to 5- hydroxytryptamine

(5-HT) were studied by

varying Mg:" concentrations of the incubation medium in the absence and presence of EDT A. Rat ileum
incubated in Mg " free and Mg " excess media showed supersensitivity and subsensitivity to 5-HT
respectively. In the presence of EDTA alterations in the sensitivity to 5-HT produced by varying the
concentrations of Mg'" were comparatively less. Reserpinisation failed to induce supersensitivity to 5-HT
in any Mg'" concentration in the medium. Moreover. reserpinized tissue in Mg " free solution with EDTA
showed increased sensitivity to 5-HT. Lead reduced the sensitivity and decreased maximum responses to 5HT in any Mg " concentration in the medium. In the presence of EDTA. the inhbition observed with Pb in
excess Mg+ medium was comparatively much less in both non-reserpinized and reserpinized preparations.
Thus Pb may be inhibiting responses to 5-HT by interfering with Ca" utilisation and also by the failure of
reserpine induced supersensitivity to 5-HT in rat ileum due to enhanced antagonism of Mg= on Ca"
movement. in this preparation due to poor capacity of rat tissue to retain Ca".

27E: 131
EFFECTS OF TITANlUM-2
MUSCLES OF ANIMALS
R.K. Sriyastava.

MERCAPTOPROPIONIC

O.P. Al:arwal*.

Dept. of Pharmacology,

Medical

ACID (TI-2 MPA) ON VARIOUS SMOOTH

K.K. Yerma*. Anjali Vil:* & A.H. Kaur

College, Rohtak

& *Dept. of Chemistry,

M.D. University,

Rohtak

Titanium -2 mercaptopropionic acid (Ti2MPA) was synthesised in our laboratory and the biological activity
of this compound was studied on various isolated smooth muscle. preparations of frogs. rabbits and guinea
pigs. Ti-2 MPA produced marked depression of perfused frog heart. The tone of myocardium was greatly
decreased to the extent that there was cardiac arrest in diastole in high doses. Atropine failed to block the
cardiac depressant effect. Ti-2 MP A in graded doses produced dose dependent stimulation ofisolated guinea
pig ileum and rabbit gut. The increased gastric motility by the compound could not be antagonised by prior
administration of atropine.

27E: 132
POTENTIA TION OF ANTI-INFLAMMATORY

,

ACTIVITY

Kasi Viswanadham

& P.A. Patil

Dept. of Pharmacology,

J.:\'. Medical College & KLES College of Pharmacy,

OF ASPIRIN

Belgaum

BY VERAPAMIL

- 590010.

Anti-inflammatory (AI) dose of aspirin (ASP) 200 mg/kg sub-antiinflarnmatory dose of ASP 54 mg/kg,
minimum therapeutic equivalent dose of Verapamil (VPL). 4 mg/kg, combination of ASP 54 mg/kg with VPL
4 mg/kg and vehicle were administered orally into different groups (n=6 each) of over-night fasted healthy
albino rats of either sex to study their influence on inflammation and gastric mucosa. Inflammation was
induced either by injecting Carrageenan or by implanting sterile foreign bodies subcutaneously. Vehicle. VPL
4 mg or ASP 54 mg did not influence inflammation. ulcer index (UI) and adrenal weights; while ASP 200
mg signficantly (P <0.001) increased UI and suppressed inflammation and adrenal weights. VPL 4 + ASP
54 mg also signficantIy (p<O.OOl) suppressed inflammation and adrenal weights without changing the VI.
Histological studies of granuloma from these animals also revealed marked suppression of inflammation.
Significant AI activity and low UI of ASP 54 + VPL 4 mg combination as compared to ASP 200 mg suggest
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the need for clinical investigations in this regard to exploit such interaction.

27E: 133
ADVERSE DRUG REACTIONS

IN HYPERTENSIVE

PATIENTS

K.C. Sjnehal. K.C. Gare· & S. Bbardwaj
Dept. of Pharmacology, J.N. Medical College, AMU, AUgarh & *Dept. of Medicine, M.A. Medical College, New Delhi.

Adverse drug reaction monitoring for antihypertensive drugs was conducted in the J.N. Medical College
Hospital, Aligarh and Maulana Azad Medical College Hospital, New Delhi with effect from 1/4/1991 to 30/
6/1991. A total 0[923 patients attending hypertensive clinic and those admitted to internal medicine wards
were included in the study. The drugs were admini stered singl y as well as in different corn binations according
to the individual requirement. The drugs included diuretics, B blockers, calcium channel blockers, ACE
inhibitors and centrally acting drugs. Adverse reactions were minimum (5.95%) with captopril and maximum
(10%) with clonidinc while those with other drugs ranged from 6 to 8.1 %. Number of symptoms was
minimum with hydrochlorothiazide and maximum with frusemide. Severe adverse reactions occured with
propranolol (Hypoglycemia, bronchospasm, bradycardia with l st degree heart block), atenolol (supraventricular extrasystoles), nifedipine (shock), _-Methyl Dopa (Leukopenia, haemolytic jaundice) and captopril
(severe hypotension). Doses of drugs used per day were - Hydrochlorothiazide (50 mg), frusemide (160 mg),
nifedipine (40 mg), propranolol (160 mg), atenolol (100 mg), _-Methyl Dopa (750 mg), captopril (75 mg)
enalapril (10 mg), clonidine (0.3 mg). The adverse reaction were confirmed by rechallenge wherever possible
and in most of the cases by dechallenge.
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PHARMACOLOGICAL

INVESTIGATIONS

OF CROTON

BONPLANDIUM

BAILL

Prathjma Kulkarni & M. Laksbmana
Dept. of Pharmacology, Government Colege of Pharmacy, Bangalore-560 027.

Petroleum etherextract (PEE), chloroform extract (CE) and aqueous extract (AE), of croton bonplandium baill
(CBB) were used to screen LD 50, hypotensive, vasodilatory, potentiation ofpentabarbitone sleeping time,
spasmogenic effects and wound healing properties in mice, rats and dogs. The LD 50 ofPEE, CE and AE were
799.83 mg/kg, 500.10 mg/kg and 546.98 mg/kg respectively in mice. They showed CNS depression in mice.
They potentiated pentobarbitone sleeping time in rats, depressant action on frog's heart, vasodilatory effects
on isolated perfused hind limb preparation in rats, hypotensive effects in dog. Cardiovascular actions were
blocked by atropine sulphate. They showed stimulant effects on Guinea Pig- Ileum (G .P'!.) preparation, ciliary
movement in frog oesophagus blocked by atropine sulphate. All the extracts showed remarkable wound
healing activity in the rat model.
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METHANOL TOXICITY - A SEARCH FOR AN ANTIDOTE
D.C. Mathan2j & A.Namasjyayam
Dept. of Physiology, Dr. ALM.PG. Institute of Basic Medical Sciences, University of Madras, Taramanl, Madras- 600 113.

Methanol is a common adulterant in the illicit and country liquour. The toxicity of methanol is due to its
metabolites which cause metabolic acidosis. In the present study the influence of activated charcoal on blood
methanol level and mortality after lethal methanol administration were investigated. Our results indicate that
blood methanol level was significantly at 24 & 48 more hours in charcoal administered animals compared to
the controls, and 50% reduction in mortality was noticed in charcoal treated animals after the administration
of lethal dose of methanol. The results suggest that activated charcoal can considerably reduce methanol
toxicity.

27E: 136
EXPOSURE MONITORING AND RISK ASSESSMENT
D.P. Nail
Regional Occupational Health Centre (Southern), Bangalore Medical College campus, Bangalore.

The search for preventable factors in the aetiology of cancers has revealed that about 80% of the global cancer
load may be attributable to environmental factors (like chemicals, nutritional factors, infections, etc). The
association between cancers and various environmental factors necessitates the monitoring of known and
suspected carcinogenic substances as well as conducting studies to find out the precise role of suspected
carcinogens. Aithough exposure to naturally occuring chemicals has always been a part of human life, people
are likely to be exposed tomore and more of increasingly diverse variety of synthetic chemicals due to .
increasing industrialisation. New chemicals like pesticides are being developed and used for a variety of
purposes, but the information on their carcinogenic potential is limited. These chemicals may lead to cancers
either directly, or may be one of the several contributing factors. The Indian laws do not necessitate risk
assessment and management. The carcinogen risk assessment - analysis of scientific data to characterise the
magnitude of risk to humans from exposure to carcinogens - is relatively a new area in chemical risk
management. Risk assessment assembles, analyses and summarises the scientific data, whereas the risk
management is the decision making process by the regulatory agencies for establishing the degree of control
necessary to reduce carcinogen risk to population. There are areas that remain either debated or insufficiently
addressed in carcinogen risk assessment. With the extrapolation problem seemingly intractable there are
"risks in risk assessment". In our country there arc about 12 pesticides registered for use which are banned!
restricted by USEPA for reasons of oncogenecity. The important areas which deserve immediate attention
for cancer risk assessment are 1) risk of cancer in pesticide applicators in Indian agriculture, 2) mechanistic
studies: their role in cancer risk assessment of pesticides among marginal farmers and pesticide applicators,
3) estimation of risk to human health from drinking water contamination by pesticides.
.
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CHANGES OBSERVED IN THE LEVELS
DIFFERENT TYPES OF MALIGNANCIES

OF TRANSAMINASES

AND PHOSPHA TASES IN

M. Verma & P. Sarkar
Dept. of Biochemistry, M.G.M. Medical College, Indore ·452001.

Serum enzyme levels in tumor bearing patients have been the subjects of many reports. Most of the workers
reported the abnormal levels of glycolytic and transaminase enzymes in various types of neoplasms. These
estimations are very helopful in the diagnosis, treatment and prognosis of the patients. The present study has
been undertaken to determine the effect of the type of cancer, extent of growth, metastatic patterns on the levels
of serum enzymes. The enzymes studied include SGOT, SGPT, Alkaline phosphatase and acid phosphatases
in different types of malignancies in the patients of either sex at M.Y. Hospital, Indore. Seventy patients of
different types of histopathologically proved malignancies were biochemically studied and compared with
twenty normal subjects. It was observed that in all types of cancers these cnzyrnatic levels were significantly
increased, and it appeared to reflect the extent of the tumor present and also the hepatic metastases. The rise
in enzymatic levels was different in different types and their different stages. The raised transaminases and
alkaline phosphatase levels were found in 84·90% of the patients, whereas acid phosphatase levels were
towards the upper limits of normality, except in bone carcinoma where its rise was significant. In patients of
cancer cervix the highest values of SGOT, SGPT and alkaline phosphatase were found. The values were
. statistically analysed and found to be highly significant.

27E: 140
THE EFFECT

OF STRESS ON MALE SEXUAL BEHAVIOUR

.I.R. Pednekar.

V.K. Mull:aonkar

& .I.F. Mascarenhas

Goa Medical College, Bambolim, Panaji, Goa ·403202.

The study was carried out on sexually active male albino rats. The animals.were housed in artificial light-dark
schedule with water and food ad libitum. The behaviour was recorded in a dimly lit room in a specially
constructed cage. After allowing the male rat to adapt in the cage for 5 minutes the female partner,
ovarietomized and brought to heat by priming with oestrogen- progesterone therapy was introduced in the
cage. Sexual responses such as number of mounts, self genital grooming and sniffing at the female were
visually monitored as well as recorded for 20 minutes. The whole experimental procedure was repeated after
a gap of seven days. Different types of stress such as immobilisation for 5 hours, immobilisation with head
down position for 5 hours, starvation for 48 hours and immobilisation with starvation for 24 hours were given
in turn to each male rat and their sexual behaviour recorded. Sexual behaviour in each type of stress was
preceded by observing the behaviour under normal conditions. It was observed that there was no change in
male sexual activity in some types of stress. However the sexual activity was markedly decreased when the
animal was immobilised and starved for 24 hours i.e. when intensity of stress was increased.
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INSECTICIDE
MOSQUITO

SUSCEPTIBILITY

P. Baskar. D.E. Gan~i!dhar
Centre for Applied

Genetics.

TESTS IN ANOPHELES

STEPHENSl

LISTON - A MALARIA

Rao & N..I, Shetty

Bangalore

Lniverslty,

Bangulore

- 560 056.

Anopheles Stephensi Listen is one of the important carriers of urban malaria in Indian sub-continent.
The
development of cytogenetic and genetic studies in An. stephensi has been closely linked to their medical
importance.
Eight strains of An. stephensi from Bangalore district and five strains from other localities of
South India have been colonised in our laboratory. Insecticide susceptibility tests were carried out for all the
above strains by using susceptibility kit supplied by W.H.O., Geneva. The kit had both larvicides (Fcnthion
& Malathion) and adulticidcs (DOT, Dieldrin, Malathion. Fenthion and Propoxur). The data showed that DOT
and Dieldrin showed resistance for all the strains tested but were susceptible for Fcnthion and Malathion.
However, two strains (Mathikcri & Dasarahalli l were resistant to Carbamate-propoxur.
From the data, it is
clear that Organophosphorus
isccticidcs could be effectively used for the suppression of An. stephensi in
Bangalorc.
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PAIN SENSITIVITY
CYCLE
V.T. Shakuntala

AND EVOKED

POTENTIAL

MEASUREMENT

DURING

MENSTRUAL

& R. Kanaka

Dept. of Ph~'siuluJ,!~·• .\l.S. Ramaiah

:v1edical College. Bungulore

-56() ()54.

It well known that women experience sensory changes during the various phases of the menstrual cycle. The
hormones which vary during the menstrual cycle arc capable or altering the state of the nervous system. With
this in view, an attempt was made to assess the pain response parameters during the menstrual cycle in healthy
. human volunteers using the modified cold stimulation technique.
The tests were performed daily during
menstrual (day 1-5), ovulatory (day 10-15) and premenstrual phase (day 1-5), ovulatory (day 10-15) and
premenstrual phase (day 20-25). The dominant right hand was subjected to the testing procedure.
Pain
sensitivity range was established for each individual. The threshold for pain and tolerance to pain was found
to vary during the various phases. The underlying mechanism in such processing will be discussed. In adition
an attempt is being made to record the visual evoked potentials using paucrn stimulation (VEP-P) during the
various phases of the cycle.

28A: 143
PARADOXICAL
EFFECTS
TEST IN MONKEYS

OF PERIPHERAL

Ratna Sharmi!. Rashmi Mathur

& Usha Nayar

In order to establish

involvement

the possible

INJECTION

or endogenous
6<)

OF NALOXONE

opioid system

ON TONIC PAIN

in the modulation

of pain,

uuru.-rou-, ,Iudle:- ha\ l' been based upon Ihl' vt \l'(I' 0\ Illl' opuuc rcccpior amagoru-«. naloxone Oil \ anuu»
hdlLl\ ioural tests in animals or pain pcrccpuon III humans, Contradictory results have been reponed, some
authors linding the expected hyperalgesic cl lccts. others claiming a lack or effect and more rarely, a
hypoalgcsic effect. In the present study the cllcct or peripheral injection or two doses otnaloxonc was studied
in monkeys, Prior to inject ion or I so ~ll of I (}f!; formal in subcutaneously into the palmar surface of the hand,
just proximal to base or the fingers, " pg/kg or (, ~l~lg/kg of naloxone was injected and the cllcct on pain rating
was studied, The average pain rating reduced Irom 0,53 in untreated animals to 0,31 in animals injected with
3 pg/kg naloxone, With () ~lg/kg naloxone both the initial (1,92) and the average (0,97) pain rating was higher
than the normal ( I ,-ll) and 0,53 respect ivcl). It is apparent trom th is data that the two doses of naloxone injected,
produced di (le rent cl il'CI:-, Iligher doxc (Cl ~lg/"g hv. ) produced hyperalgesia whereas. lnw cr dose (3 pg/"g hw )
1'1'1 l(hll'l'd ;11l;r1~~\."I;1
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RELEVA
CE OF
POLYELECTRONEUROGRAPHIC
TREATMENT
OF PAIN PA TIENTS

Neena Bhatlal'harya,
Lniversity

ANALYSIS

IN

ACUPUNCTURE

S,<;, Danko & K, , Sharma

Colleue of Vledicul Sciences.

Delhi- 110 01)5.

Brain bioelectrical processes (BBP) - EEG, inlraslow electrical processes (lSEP) and steady potcntials (SP),
were recorded in healthy subjects and in pain patients before and after acupuncture therapy. Thc event-related
polyclcctroncurographic
(PENGy) records were then used to analyse spatio-tcrnporal relationships for both
multiple identical and di tfcrcnt processes: Differences in EEG and ISEP maximum cross correlation function
(MCF) mean values were revealed between prc- and post acupuncture recordings, as wcll as between pain
patients and healthy subjects. SP mean values were also found differentiated but with less confidence. Interregional interdependence of EEG anc1ISEP MCF values were best expressed for EEG, quite sound for ISEP
and with less than 0.351' Ior SP. Information gathered by the above PENGy method ofsirnultaneous recording
of di Hcrcru bioelectric processes through the same electrode and several sites is non overlapping: and
alfi rmat ive of the suggest ion that spatio-tcrmporul correlates of central neural activity or the phenomena under
study arc Iar bcucr revealed.

2XA: 1~5
DOWNREGULA TION OF DOPAMINE
TREATMENT
IN RATS

AUTORECEPTORS

BY CHRONIC

HALOPERIDOL

, Pradhan
Dept. of Psychopharmucology,

~atiunal

lnstitureof

\lental

Health &. Xeurosciences,

Hangalore

560029.

Neuroleptics arc known to cause increase in the turnover or dopamine (DA). Tolerance develops to the
increase in the turnovcr ofDA on chronic administration which coincides with onset of clinical improvement
in antipsychotic therapy. Supcrscnsitivity
of presynaptic autorcccptors arc thought to be involved in this
mechanism. In the present study, apomorphine induced locomotor activity and brain DA and its mctabolitcs
(DOPA, DOPAC and HVA with NSD and GBL treatment) levels were measured, in chronically haloperidol
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treated wistar rats to examine sensitivity changes of the OA auiorcccptors.
The results showed that,
hypomotility and sedative response to low dose apomorphine challenge was significantly attenuated (P«),() 1)
in the treated rats. There was o to 7 folds decrease in the levels of OA and its mctabolitcs with NSO and GBL
treatment, which was further depicted to about oor,; level with apomorphine challenge in the control rats,
whereas in the experimental group of the depletion or OA and its metabolites was only to 82% level with
apomorphine challenge. These results indicate that supcrscnsitivity or presynaptic dopamine autorcccptors
may not be involved in the loss of response to low dose apomorphine in chronic haloperidol treated rats. It
is hypothesised that low dose apomorphine previously affecting the presynaptic site could now be acting on
the supersensitive postsynaptic OA rcccptors. producing elevated locomotor activity.
The postsynaptic
supcrscnsitivity may account Ior long loop inhibition or OA neurons and tolerance to the increase in OA
turnover. Secondly, the initial increase in the turnovcrofDA
may down regulate the presynaptic autorcccptors
thereby producing both behavioural and biochemical effects.
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EFFECT OF DISULFIRAM ADMINISTRA TlON OF BRAIN TRYPTOPHAN, SEROTONIN AND
PERIPHERAL TRYPTOPHAN CONTENT
S.N. Na:,:endra*. K. Taranath
Dept. otXeurochemistry",
560029.

Shctty*. M.N. Subhash*.

Psychophrmucology=",

Xutlonal

H.H. Udaya** & N. Pradhan**

Institute

of Menml

Health

&. Xeurosciences,

Bangalure.

Antabusc propcrtyofdisul Iiram (OS) is exclusively attributed to its ability to exacerbate sympathetic function.
Though there arc reports to indicate that OS administration could as well affect the ncurotransmiucrs
metabolism, few reports implicate the possibility olccntral nervous system (eNS) mediated anticraving clfcct
of the drug. The present study involving the oral administration of OS to rats has clearly shown a significant
increasein5·HT(H
15.4± 74.7, P<O.O I) and5·HIAA (506.1 ± H6.3, P< 0.(2) content in brain which was found
to correlate with the concomitant increase of brain tryptophan content (4.15 ± 1.(5), P< 0.(01). Further, the
peripheral tryptophan content has also indicated a correlation with the increase in both total and free fraction
(ultrafiltratc)
or plasma. This was also found to have an inverse relationship with the decrease in liver
trytophan content following OS administration.
Thus the observed increase in brain 5·HT metabolism is
attributed to the ability of OS to mobilise peripheral tryptophan for 5-HTsynthesis in eNS. As there arc reports
to imply the hyposcrotoncrgic function as responsible Ior craving, the present finding that OS could enhance
the 5·HT metabolism in brain may partially explain the eNS mediated anticraving effect of OS.

28A: 147

EXERCISE TRAININ(i AND ANTIDEPRESSANT EFFECT: METABOLIC ADAPTIVE CHANGES
OF SEROTONIN METABOLISM IN DIFFERENT REGIONS OF RAT HRAIN
P.K. Dey. San:,:ita De)' & R.H. Sin:,:h

_

'ieuruph~siuln!!~ Lnit, Dept. of Ph~sinln!!~. &. Psychosomurlc
B.H.L. Varanasi.

L'nit, Dept. of' Kuyachlkitsu,

Institute of Medical Sciences,

In view of the several reports that exercise has an amidcprcsxam cucct in clinically
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depressed subjects, and

c1ysregulation of 5-HT function is viewed as the proximate cause of depressive illness. the changes in 5-HT
metabolism in different pans of the brain were examined in 4 week exercise trained male rats. A profound
increase in 5-HT turnover in crebral cortex occurcd which persisted even 1 week post-exercise period. III case
of brainstcrn, simi lar increase in 5-HT turnover was observed. On the other hand. a decline in 5-HT turnover
in hypothalamus was observed. The hippocampal region showed decrease in 5-HT turnover during post
exercise period. These observations will be discussed in relation to antidepressant effect of exercise training.
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ADAPTIVE CHANGES OF SEROTONIN
SWIMMING EXERCISE
IN RA TS

RECEPTOR

SUBTYPES

IN BRAIN

FOLLOWING

San~ita Dey, R,H, Singh & P,K, De)'
Psychosomatic

Lnit, Dept. of Kuyuchikitsa

& Xeurophysiology

Lnit, Dept. of Ph~'siolog~'. Institute

of :v1edkal Sciences,

B.H.L., Varanasi
Physical exercise training has been reported to have antidipressant effect on patients of depressive illness/
affective disorders. The dysregulation scrotoncrgic function is currently regarded as proximate cause of
depression. The mechanims of Tricyclic antidepressants for antidepressant effects focuses on the down
regulation of 5-HT2 rcccptors with enhanced sensitivity of 5-HT. rcccptors promoting serotonergic ncurotransmission. The possibility that reponed antidepressant effect of physical exercise training may exhibit
ximilur cffcct on S-H'T, and 5-HTJ rcccptors (as observed forTCA antidepressants) has been examined on male
rats which had undergone 4 week swimming exercise training.
The rcsutls show that there occurs an
enhancement or 5-HTJ•
A mediated behavioural syndrome with diminution of 5-HT2 mediated 'wet dog
shake' response similar to the action of antidepressant drugs.
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EVOKED POTENTIAL

CORRELATES

OF CLONIDlNE

AND DIAZEPAM

AS PRE-MEDlCANTS

o,p, Tandon. A, Saxena, S,Bose & A, Bhattal~harya
Dept. of I'h)'siology

and Anaesrheslology,

L'niversity

College of :v1edical Sciences & (;:r.B, Hosptial, Shahdara,

Delhi.

The efficacy of premedication is adjudged by events during post-operative period of recovery.
Many
parameters like clinical score. reaction time and psychomotor tests are used to monitor the patient during post
operative phase. TIle present study involving the recording of brainstem auditory evoked potential (BAEP)
responses before and after operation using clonidinc and diazepam premedication. indicates good correlation
of BAEP responses with other parameters of monitoring recovery. BAEP responses were picked up in twenty
seven elderly eye patients selected for elective introcular surgery under local anaesthesia. The patients were
divided into two groups. One group received clonidinc 300 I1g and the other diazepam . 15mg/kg. BAEPs were
recorded before administration of these drugs and 2J/2 hour after medication post operatively. The standard
method for recording BAEPs was employed controlling stimulus characteristics and using MEB 5200 evoked
potential recorder having inbuilt computer. Two thousand forty eight responses to click stimuli of70 dBHL.
were computed.
The comparison of various absolute and interpcak latencies (IPLs) before and after
medication was done. In a group on clonidinc, no significant variation in BAEP latencies was seen and post-
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operative recovery was faster with better clinical score. Whereas diazepam group showed significant increase
in absolute and IPLs of BAEP responses, indicating delay in central auditory conduction processes, which
corrobratcd with delay in post operative recovery and less recovery score. These findings suggest that
clonidinc is a better prcmcdicaru, brings about quick recovery and has practically no effect on brainstem
auditory sensory mcchansims.
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HISTOPATHOLO(;ICAL CHAN(;ES I CEREBRAL CORTEX IN EXPERIMENTAL ANIMALS
AS A CONSE(.HJENCEOF RUM (ALCOHOL) ADMINISTRATION
Nawal Kishore. Pradlllllna
PandCl' &: V.L. Lahiri
S.:\. \\t'dil-al

KlIlllar KlIIshrcshtha.

R.V. Sharma.

Vecna Al:arwal.

S.B. GlIpta. D.N.

CCllh~j.!l·
•. \j.!ra.

In the present study it was found that a continuous dose of mm (lJgm/kg/day) for 300 days caused a number
of histopathological changes in cerebrum of experimental animals (rabbits) in comparison to controlled (non
alcoholic: plain water fed) animals. These changes were more severe around the sylvian fissure. There was
also excessive neuronal loss and pericellular. perivascular oedema alongwith certain other changes ill the
histology of experimental animals cerebrum which will be discussed.
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ACETYLCHOLINE CO TE T A D CHOLI
ETHANOL TREATMENT
K. Semblllinl:am.

ESTERASE ACTIVITY

IN RAT BRAI

AFTER

R.lIma. R. SlIresh Hilbll &: A. Nmllilsi\,ayam

Dept. of Ph~siuh,j.!Y. Dr. A.L..\I..

P(; Institute

of Basil- :Vlt'dil-al Sciences, Taramani,

Madras·

61111113.

The effects of ethanol on monoam incs in rat brain tissue had been reponed. The present study was undertaken
to estimate the content of total acetylcholine (T.Ach) and the activity of cholinesterase (AchE) alter ethanol
treatment. Healthy Wisiar strain albino rats of both sexes (150·200 gm) were administered ethanol (3 gm/kg
body wt) intrapcritoncally.
Alter 30 minutes. the brain otcach animal was frozen by liquid nitrogen and the
extract was obtained (M. Tom and M.II. Aprison, IlJ(6). The bioassay was carried out with the extract for
the estimation of T. Ach. comcnt and Achf activity. A significant reduction in the content of T. Ach was
observed along with corresponding increase in the activity of AchE.
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ACTIVITY OF CHOLINESTERASE
A D ACETYLCHOLINE
AFTER METHA OL INTOXICATION
R. Uma. R. Suresh Babu. K. Sembulin~am
Dept. of Ph)'sioICl!!Y. Dr. A LM .• PG Institute

CONTENT

IN RAT BRAIN TISSUE

& A. Namasivayam

C1t'BlIsic Mediclll Sciences, University

of MlIdras. Turumuni,

Madras

-600113.

A number of drugs alter the acetylcholine content of the brain. A study of the effect of the drug on
cholinesterase activity may provide additional clues, With this consideration in mind an aucmpt has been
madc to investigate the effect of acute dose of Methanol (3g/kg) administered irurapcritoncally,
on
acetylcholine and cholinesterase activity in healthy wistar strain albino rats of either sex. A substantial
increase in the content of acetylcholine was observed while a corresponding change in the activity of
cholinesterase was noticed.
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EFFECT OF CHRONIC METANIL YELLOW CONSUMPTION ON BRAIN REGIONAL LEVELS
OF BIOGE IC AMINES, GLUTAMATE,
GABA AND ACTIVITY OF GAD IN DEVELOPI
G
RATS
T, .

a~araja

& T. Desiraju

Dept. of :'\europhysiolo!-:~.

Xatlonul

Institute

of Mental

Health and Xeurosciences,

BlIn!-:alore-560 029.

Wistar rats were fed with mctanil yellow, a food coloring adulterant. at the dose 01'20 mg/kg body weight by
gastric intubation. daily from second day or birth UpLO sixty days of age, and werc then rehabilitated by
discontinuation of the administration until 160 days of agc. Body weights of all the animals along with their
respective controls were monitored daily. Groups of them were sacrificed at 20,60 and 160 days of age and
thc levels of noradrenaline (NA), dopamine (DA). serotonin (5HT), glutamate and GABA and activity of
glutamate decarboxylase were estimated in the brain regions or motor cortex, striatum, nucleus accurnbcns,
hippocampus, hypothalamus, cerebellum and brainstcm. NA Icvcls were elevated in hypothalamus during
exposure and continued to be elevated even alter rehabilitation.
DA levels decreased in striatum and
hypothalamus during exposure and these reductions persisted even after rehabilitation.
Hypothalamus also
had decreased 5-HT levels at all the ages studied. Brainstem showed a delayed effect and had decreased 5HTlevcls aftcr60daysofexposure
which continucdevcn after rehabilitation. Glutamate levelswcrc increased
in hypothalamus and brainstcm along with an incrcsc in GAD activity at 20 and 60 days. Only elevated
glutamate levels persisted aftcrrchabilitation.
GABA Icvcls showed an increase at60 days in brainstcm. This
deviation recovered alter rehabilitation. The study revealed that developing eNS can be affected permanently
by mctanil yellow consumption.
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ALTERA TIONS OF DENDRITIC BRANCHING OF PYRAMIDAL NEURONS OF HIPPOCAMPUS
AND VISUAL CORTEX DUE TO CONSUMPTION OF MERCURY IN DEVELOPMENTAL
AGE
Rita Naskar & T, Desiraju
Dept. of :\europh)'sioloJ,:)"

Xational

Institute

of' Mental

Health & Neuro Sciences, Bangalore

- 560029.

Mercuric chloride (4 mg/kg body weight) was administered to Wistar rats by gastric intubation daily,
commencing from postnatal day 2 till 60 days of age, and then was discontinued for allowing rehabilitation
till 160 days of age. The control group was administered an equimolar dose of sodium chloride in the same
manner. Since mercury animals showed low brain weight and body weight, another control group was also
reared by undernutrition. with age and weight matching to mercury group. In the visual cortex neurons there
was a reduction in dendritic branching in the zone of 60-80 u sphere of the basal dcndritcs at 20 days of age,
but not at later ages. In contrast to this. CA3 pyramidal neurons of hippocampus had a reduction in apical
dendrites in the 40-60 u zone, and an increase in the basal dcndritcs in 20-40 u zone at 60 days of age, and
furthermore these aberrations persisted even alter the rehabilitation. An overall consideration ofthe entire zone
of 0- i20 u distance from soma revealed that the basal dcndritcs of CA3 pyramidal neurons were the most
affected. Thus hippocampal neurons seem to be more vulnerable than visual cortical neurons to mercury
toxicity, and that some regions of dcndritcs were affected more than others.
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DIFFERENTIAL ALTERA TION OF LEVELS OF MONOAMINERGIC
NEUROTRANSMITTERS
IN BRAIN REGIONS DUE TO CONSUMPTION
OF MERCURY THROUGH POSTNATAL AGE
IN TO ADULTHOOD
Madepalli

K. Lakshmana

Dept. of Xeurophyslology

& T. Desiraju

:\ u tion a 1 Institute

of Ment u 1 HI' a lth & Xeurosciences,

Ba nJ,:a lorl'-56()()29.

This study was aimed to assess the effects of daily consumption of mercuric chloride, 4mg/kg body weight,
from postnatal day 2 until 60 days of age, in wistar rats on the levels of noradrenal in (N A), dopamine (DA)
and 5-hydroxytryptamine (5-HT) and also on acetylcholine esterase (AchE) activity. in five regions of the
brain viz. olfactory bulb. striatum accumbcns, hippocampus visual cortex and brcainstcm. It was also aimed
to study changes in ope rant conditioning for pedal pressing with food reward. An additional aim was to assess
whether reversibility if any changes in the above parameters would occur following discontinuation of the
consumption for 110 days. Control group rats received sodium chloride by the same gastric intubation
method. As there was a significant reduction in the body and brain weights of the mercury group, age and
weight matched control group (by undcrnutriton) was also included. Rats were sacri /iced on days 10,20 and
60 for the estimation or AchE activity and the biogenic amines which were estimated also at 170 days of age.
Biogenic amines were estimated by column chromatographic method using a short column of amber lite CG50 . AchE activity was measured on basis or yellow colour or thiocholine developed with dithiobis
nitrobenzoate ion. The results revealed that NA levels were elevated in the mercury group in all the five regions
studied at 10 days or age and also at 6() days or age except in hippocampus. The elevtion was not so clear at
20 days or age. DA levels were reduced at 10 days or age in olfactory bulb and brain stem, the reduction
disappeared by 20 days or age and by 60 days of age. The DA levels were elevated in all the regions except
7S

in striatum accumbcns. 5-HTlcvcls were reduced in hippocampus, visual cortex and brainstem only at 20 days
of age in the visual cortex and hippocampus. Both the acquisition and rate ofopcrant pedal pressing were slow
in the mercury group at 60 days of age, but alter rehabilitation only acquisition was deficient, but not the rate
of performance. The present study revealed that the effects of chronic consumption of mercury were changing
with age and not similar in all regions of developing brain and that the NA pathways seem to be the most
effected in contrast to the least effected 5-HT system.
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DELA YED NEUROTOXIC
EXPOSURE

EFFECTS

K. Husain. R. Vijil)'arm:1lavan.
Division of Phurrnacologj

OijSARIN

IN MOUSE AFTER REPEA TED INHALATION

S.C. Panl &: S.K. Raza*

and To:\il"lllo~~

:11)(1

*S~ nthettc Chernixtr

j,

Defence R .'(: D I·:~tahli~hment.
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002.

Delayed neurotoxicity of sarin in mouse after repeated inhalation exposure has been studied. Female mice
exposed to sarin aerosols (5 mg/m', for 20 min) daily for 10 days, developed muscular weakness of the limbs
and slight ataxia on 14th day after exposure. These changes were accompanied by significnt inhibition of
neurotoxic esterase (NTE) activity in the brain, spinal cord am! platelets (59, 47 and 55% respectively).
Histopathology of spinal cord of exposed animals showed focal axonal degeneration. Results from this study
indicates that sarin can induce delayed neurotoxic effects in mice following repeated inhalation exposure.
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THE ISOMETRIC STRESS
MEDICAL STUDENTS
N.Relapurkar.

AND SOME CARDIOVASCULAR

PARAMETERS

IN HEALTHY

S. Rose & M. Shiralkar

Dept. of Physiology,

M.G.\'1. Medical College, Indore

- 452001

The intensity of cardiovascular response to sympathetic stimulation and its mcnifcsuuion as hypertension
varies from person to person. The simple maneuvour of isometric stress in the form of 'Grip test' has been
used in the present study on 100 medical xtudcnts of the age group between I X-21 yrs. and their pulse and
blood pressure were measured before. during and alter grip. The subjects showing rise in pulse more than 20
or systolic pressure more than 20 mrnl+g. or diastolic more than 10 mml+g. were labelled as hypcrrcactors.
Further cold pressor test was performed in all the subjects. Grip test proposed a sensitivity 0(,95cfr, which was
veri lied by cold pressor test which is an established indicator or prchypcncnsivc state. Since there is no exact
genetic marker of essential hypertension this simple test may serve to idcrui Iy hypcrrcactors in the masses.

7h
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VARIABILITY OF CARDIOVASCULAR
AND PLASMA NOREPINEPHRINE
RESPONSES
SUSTAINED ISOMETRIC CONTRACTION
IN NORMAL HUMAN SUB.JECTS
M. Vaz. M.V. Shailesh Kumar.

R.N. Kulkarni.

D. Rodril:ues

TO

& P.S. Shetty,

Dept. of Ph~'siolog~'. St. .John's :\1l'dical College, Bangalorl'-S60 034.

Eight healthy adult males between the ages of 22 to 32 yrs underwent three sustained isometric contractions
on separate days within a 9 day period. in order to assess the variability in the cardiovascular
and plasma
norepinephrine (NE) responses to the manoeure. Cardiovascular
measurements included heart rate derived
from 10 consecutive R-R intervals (ECG lead 11).and blood pressures recorded indirectly over the brachial
artery using a mercury sphygmomanomctcr. taking Korotkoff phase V as the diastolic pressure. Plasma was
analysed for NE alicrcxtraction on alumina, by high pressure liquid chromatography
using an clcctrochcmical
detector.
The results indicate that (i) diastolic blood pressure has the lowest variability among the
cardiovascular parameters and that (ii) the high variability in plasma NE precludes its routine use particularly
where differences between groups are likely to be small (iii) where plasma NE responses are measured. a blood
sample taken at the third min following release of hand grip is likely to reflect the 'true' plasma NE peak. This
is associated with a lower variability than the plasma NE sample taken at the time of release of hand grip (iv)
inter-individual variability appears to be a greater component
of overall variability than within-subject
variability for most parameters studied. even in a homogeneous group under controlled laboratory conditions.
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ANALYSIS OF CONTRIBUTION
OFHASALCARDIO-RESPIRATORY
RESPONSE VARIABILITY IN VALSALVA MANEUVER
I\..K. Deepak. K.P. KOl'hhar & S.K. Manchanda
of Ph~'sioloJ.!.'. ,\11 India lnstitute of 'It'dieal Sdl'IH""'.

Ikpl.

PARAMETER

STOTHE

Xew Delhi-I J(l 029.

Ill,' l'l kl'l 01 /1.1,." Illlk'P"II,k'11l v.rn ;Ih\c, <tuh .1" .It!L'.,n. h()d~ surt an: area (l-3SA). blood prcssu re prohl«.
heart rate (11 R). and rcspi r.n ion was studied 011 response variables of Valsalva mancuvcr. Twenty live normal
healthy volunteers (mean age ± SO 25,96 ± H.56; 19 males & 6 females) performed standard Valsalva
procedure (increased intrathoracic pressure to 40 mm Hg for 15 sec) and their HRs and R-R intervals were
calculated from ECG for phase 11and IV. The basal independent variables were found to confirm to Gaussian
curve (BSA J.()() ± 0.17; systolic BP 114.0H ± 10.2; diastolic BP 75.6 ± 7.13; HR 81.09 ± 10.25; resp. 19.4
± 3.(1). For each variable (except sex) the subjects were divided into two groups by arranging the value in
ascending order thus having groups like lower half and upper half. Such groups did show significant
di Ifcrcnccs (at P< .001 level) for the concerned parameter. however. this significance did not get reflected in
IIR responses to Valsalva mancuvcr (mean ± SO; Valsalva ratio 1.90 ± 0.32; difference in HR 53.53 ± 16.36;
maximum HR 114.37 ± 17.()6; and minimum IIR 61.27 ± 11.51). Multiple regression analysis was done for
all variables to rind out total and individual ront ribution to variability in HR responses. At. df= 19. parameters
age. BSA. blood pressure. HR and rcxp: 1';111'1
111\\ C re found to be responsible for only Yil, (r squared = .(517).
Thus in the present sample the HR rcspon-cs to Valsalva mancuvcr arc independent of basal cardiorespiratory
variables. age and also of' se x. II appca 1'0.;
that uorm al individuals 1,.\ iII1o.;igniIicantly di Ilcrcnt basal paramcrcrs
.ldlll'l dilkl\'1I1 'Ir;IIl'.~I'·' In ;lchil'\'C CPIlIP;II";lhk \';r\,;r\\';\ 1';1111)0.;
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DOES BASAL RESPIRATORY
RATE INFLUENCE
HEART RATE
'SLOW BREATHING TEST' TO ASSESS AUTONOMIC FUNCTION?
K.P. Kocbbar.

VARIATIONS

DURING

K.K. Deepak & S.K. Mancbanda

Dept. of Ph)'siolo!;~', All India Institute of Medical Sciences, Xew Delhi - 110029.

lwcnty five nOI111alsubjects (mean age ± SO; 2h()6:i

X.56) underwent slow' breathing test (at ()/mill 1'01'::'
minutes) to study the effect of their basal respiratory rail: uncan ± SO; 19.4 ± 3.61 per m in) on the response
variables viz. maximum heart rate (99.86 ± 12.4 ).minimum heart rate (62.65 ± 8.72) di tlcrcncc in HRs (37. n
± 8.16) and E:I ratio (1.6 ± .15). The subjects wertsortcd into two groups according to their respiratory rates
(16.75 ± 1.65; n= 12 vs 21.84 ±3.18; n= 13, P<.OOl ). On comparison subjects with lower respiratory rate
developed a lower maximum (94.65 ± 9.87 vs 104.()8 ± 12.89, P<.(5) and minimum (57.13 ± 6.24 vs 67.75
± 7.6 P<O.OOl) HR but differences in HRS were similar (37.61 ± 8.28 vs 37.84 ± 8.38 n.s.). The E.r. ratios
were not signi ficnruly di Ifcrcnt (1.66 ( 0.17 vs 1.55 (0.12). The basal HRs were also not significantly di Ifcrcnt
in these two groups (77.75 ± 9.27 vs 84.18 ± 10.49 n.s.) To analyse further, regression curves were plotted
to assess the dependence of the response variables in this test on the lowered frequency olbrcathing in the two
groups (% drop 63.93 vs 72.06, P>.OO1). The maximum HR (r=.713) and minimum HR (r=.559) were well
correlated with basal respiratory rate yet the E:l did not show a significant correlation (1'=.713) and minimum
HR (r=.559) were well correlated with basal respiratory rate yet the E:I did not show a significant correlation
(r=-.229). The results indicate possible operation oldi Ilcrcruial adjustments of) IR variation in either direct ion
to achieve comparable autonomic rcsponsivity mcaxurcd b~ E: I rat io and the i nflucncc 01 basaI rcxpi r.uorv rail'
(111 above.
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ALTERED PARASYMPATHETIC
M.P . .Iayarajan.
Xutritlon

TONE IN CHRONIC ENERGY DEFICIENT

M. Vaz. R.N. Kulkarni.

A. Balasubramanyam

Research Centre, Dept, of Ph),siulo!;,Y. St. John's

HUMAN SUB.JECTS

& P.S. Sbetty

Medical College, Bangalore

- 560 034.

Twenty nine healLhy young adult male subjects were studied in two separate protocols, designed to assess
parasympathetic tone. They were divided into two groups: Well nourished (WN) with BM I> 20.0 and chronic
energy deficient (CEO) with BMI < 18.0. The WN subjects had a daily energy intake > 10MJ/day, while CED
subjects consumed < 8 Ml/day. In the first protocol. the CED subjects (n=7) showed a significantly higher
absolute heart rate response to vagal blockade with I. V. Atropine (124.9 ± 12,8 beats/ruin) than WN controls
(n=S; ] 10.1 ± 13.3 beats/min. P<0.(5). In the second protocol CED subjects (n=7) showed significantly
greater mean heart rate variations during deep breathing, compared to the WN group (n=7) (CED: 3].0 ± 8,8
beats/ruin vs WN: ] 8.9 ± 7,5 beats/min. P«W5) and also maximum heart rate variation in a breathing cycle
(CED: 36.7 ± 9.] bcats/min vs WN: 20.2 ± 6.5 beats/min. P<O.01). These results indicate a greater
parasympathetic tone in chronic energy deficiency in human subjects.
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SYSTOLlC TIME INTERVALS
PUNJABI POPtrLA TION
R.S. Sharma.

P. Khetarpal

Dept. of PhJsioloJ,:Y. (;""l'rnml'nt

NORMAL

STANDARDS

FOR CLINICAL

USE IN HEALTHY

& C.L. Ghai
Ml'dkal

Coilege, Amrltsar

(Punjab).

Systolic time intervals (STI) were measured in 146 healthy subjects (76 males and 70 females) between 1655 years of age from the sim ultancous records of ECG carotid arterial pulse tracing and phonocardiogram using
four channel pol ygraph (recorders and Medicare system, Chandigarh, India) at a paper speed of 50 mm/sec.
The various STI's were corrected for heart rate by applying Wcisslcr's regression equation (1968) for either
sex. The mean vulucs olhcart rate. QS2-J. LVET-J. PEP-I and PEP/LV ET ratio were 72.63± 8.12/min, 537.4±
20.67 m.sec .. 413N) ± 16.35 m.scc., 123.71 ± 7.28 m.sec., and 0.326 ± 0.017 in males and 79,71 ± 6.63/
minute. 539.76 ± 1H.44 rn.scc.; 413.l)3 ± 13.69 m.scc., 125.82 ± 7.86 m.sec. and 0.328 ± 0.022 in females
respectively. All these parameters on comparison did notdillcramongmales
and females. However, the mean
heart rate in females was significantly higher P<O.OI than the males. Various parameters in Punjabi population
were higher than the predicted normal values lor Indian population but were lower than the Western
population. The higher values among Punjabi population might be due to good diet, higher socio-economic
suuus or the people or this part of the country which influences the height, body weight, surface area,
haemoglobin level and blood pressure. these Iuciors in turn influences the systolic phases of the cardiac cycle.
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EFFECT

OF PROLONGED

II.L. Kushwaha.

STANDING

ON CERTAIN

N.S. Verma. D.N. Khanna.

Dept. of PhysioloJ,:~'. KinJ,: (il'orgl"s

.\-tl'dkal

S.N. Tandon.

VASCULAR

PARAMETERS

N. Shukla. S. Tiwari & U.S. Pandey

College, Lucknow,

This study was performed in Traffic personnel. They use to stand for hours in their duty. In this study they
complained of muscle cramps in legs. ccphclgia, vertigo etc. Other chief complain was of smoke and other
air pollutants inhalation. Changes in posture alters the blood pressure. In this study healthy traffic personnel
were selected of same age group (30-35 years); duration of service (8-12 hours). The different parameters
blood pressure. IiR. ECG of these personnel were recorded in three conscquctivc days in the same hour of days
before and attcr-l hours or standing. The comparison was made with the resting level. IL was observed that
blood pressure or all the personnel increased after their standing duty. It was signi ficant (P<.05). It was also
observed that some or the personnel ( I0/30) were hypertensive even at rest. The rise in such subject was also
similar. No signi Iicant changes were observed in ECG & HR or these persons.
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COMPARA TIVE STlJDY ON THE EFFECT OF COLD PRESSOR TEST ON SUBJECTS
COLD CLIMATE REGION WITH THAT OF FROM WARM CLlMA TE REGION

FROM

*K. DESWAL & V. SRINIVASAN
·Dept. of Physiolo~~',
Education & Research

:vIaulana Azad Medical
(.lIP:\1ER). Pondicherry.

College,
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Hiens (1933, 1936) suggested that the persons who are hypcr-rcactors to the cold pressor test (CPTI can
develop hypertension in later life and postulated that CPT could be used to detect prchypcrtcnsivc state.
Subsequently observations of Le Blanc (1975) on Eskimos and army men from arctic expedition having
prolonged and short exposure 10 cold climate. respectively. showed significant decrease in response to cold
pressor test. The present study was taken up with the aim to see the reactivity to cold pressor test in male and
female population from different climatic conditions, Group I and Group 11subjects, males and females
respectively were from Southern parts of India (comparatively warmer climate) and group III and Group IV
subjects, males and females respectively were from northern part ofIndia (comparatively cooler climate), It
was found that group I when compared with Group III and Group 11when compared with Group IV showed
significantly higher response to cold pressor test respectively indicating thereby a higher reactivity 10 CPTin
subjects hailing from warmer climates.
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AUTONOMIC

FUNCTIONS

AND MENSTRUAL

CYCLE

Vcena Mehta Ahuja & A.S. Chakrabarty
Dept. of Physiologj',

Muulanu

Azad Medicul College. Xew Delhi.

Young females (17 to 25 yrs), mostl y medical students and paramedical staff from this institution were chosen
for the study, Their detailed history. especially the menstrual history was noted and the different phasespremenstrual (20-25th day). menstrual (I-5th day) and post-menstrual (6-11th dayjwcrc calculated. A general
physical examination including height and weight of the subjects was noted down, The various parameters
recorded were: I. Galvanic skin resistance (GSR). 2. Pulse. 3, Blood pressure. 4. Phonocardiogram (PCG),
5, Electrocardiogram (ECG), 6. S/L ratio. 7, 30: 15 ratio. Our observations indicate a relatively higher BP
during pre-menstrual phase as compared to other phases and a highcr GSR during file menstrual and postmenstrual phase in comparison to pre-menstrual phase. S/L ratio varied between 1.1 to 1.4 in all phases and
30: 15 ratio was 71.04 in all the phases.
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AUTONOMIC

NERVOUS SYSTEM ACTIVITY

IN HEROIN

DEPENDENTS

S,K. Bajaj. K. Deswal. G,c, Munjal & A,S, Chakrabarty
Dept. of Ph)'siology

Autonomic

& Psychiatry,
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Azad :vIedical College and G.B. Pant Hospital

nervous system functions have been tested extensively

HO

in certain disorders notably diabetes

mellitus in which autonomic insufficiency is well established. To the best of our knowledge hardly any study
has been conducted to detect the autonomic changes in widely prevalent. yet essentially preventable disorders
like heroin dependence. Heroin (diacetylmorphine) owes all its effects to its conversion to morphine. A
battery of autonomic function tests including S/L ratio. 30: 15 ratio. valsalva ratio. tachycardia ratio. QT/QS2
ratio. galvanic skin resistance (GSR). hand grip test (HGT) and cold pressor test (CPT) were employed to
assess the status of the autonomic nervous system activity in heroin dependents and comparing them with the
controls. The observation revealed that GSR which is highly sensitive indicator of sympathetic activity. was
significantly higher in heroin dcpcndcnts as compared to controls indicating decreased sympathetic activity.
However there was no significant difference in the parasympathctic activity in heroin dependents when
compared with controls.
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MAXIMAL VOLUNTARY
COMPOSITION?
Saral Thancam.

CONTRACTION:

Mario Vaz. Atul Prabhu

Dept. of Ph),siol.og)·, St. John's

A FUNCTIONAL

INDICATOR

OF WHOLE BODY

& P.St Shetty

Medtcu] College, Bangalore.

The present study was designed to delineate the relationship between an index of skeletal muscle function (i.e.
maximal voluntary contraction) and the fat free mass or the lean body compartment in a group ofheaIthy adult
males and to study the impact of energy restricion on the skeletal muscle function. Adult males aged between
18 and 30 years were divided into four groups based on their body mass index (Bfvll=wt/ht") and socio
economic status. All the subjects underwent a detailed anthropometric assessment which included height.
weight, mid-arm-circumference and wrist width. Fat free mass and percent body fat were derived from
skinfolds using age and gender specific equations. Indicators of local muscle mass (forearm muscle
circumference. forearm muscle area) were also obtained for both sides. Muscle strength was measured as a
maximal voluntary contraction using a handgrip dynamometer. Correlations were obtained both in absolute
terms and for corrected local muscle mass .. Results indicate that there is a significant correlation between
Maximal Voluntary contraction and fat free mass and that this correlation is better for measurements taken
on the non dominant side. The effect of dominance on local muscle mass and the relationship of maximal
voluntary contraction to nutritional status imply the usefulness of maximal voluntary contraction as a
functional indicator of body composition in man.
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EFFECT OF PROTEIN-CALORIE
POST-NATAL LIFE OF RATS
K.Rt Rajeswari
Institute

MAL

UTRITION
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METABOLISM

IN
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Four groups of female rats were fed on 4 grades i.c .. 70%. 50%, 30% and 10% of protein diets during pregnancy
and lactation. Rat pups of either sex are further maintained on diets received by mothers of respective pups
ti1121st day of their post-natal life. Effect of protein-caloric malnutrition (peM) on brain metabolism in pups
81

during their post-natal life was studied using neurophysiological and neurochemical methods. Neurophysiological studies done by assessment of central (CNS), autonomic (ANS) and peripheral (PNS) nervous
systems function and neurochemical studies by measurement of ACh, AChE and 5-HT. Total proteins were
also estimated in brain tissues. Results revealed that pups which received 30% and 1Wit. protein diets showed
significant deterioration in CNS, ANS and PNS functions and neurochemicals ACh and 5-HT turnover.
Studies on CNS function showed delayed cortical development. Spike and cpilcptiform activity is more
prominent by 21st day of postnatalli Ic of pups.
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It is know that the effect of preweaning nutritional deprivation (PND) on while adipose tissue (W AT) differs
with the strain of the rat. This study was designed to study effect of PND on various W AT depots present at
intraperitoneal (JP) subcutaneous (SC) and epididymal (EP) regions ofWistarstrain rat pups. Female rats were
made to litter on the same day. Pups born on the same day were mixed and sexed. PND was imposed by
increasing the litter size upOto 16. They were compared with the control pups which were reared in groups
of6. All the lactating mothers were given ad libitum food and water, pups weaned at3 weeks of age irrespective
of their nutritional status. Pups were sacrificed at the age of 4,6,8, 12 and 28 weeks and cellularity of the
above mentioned WAT depots were studied by the estimation of fat cell diameters (FCD) and lipid contents.
Fat cell diameters were affected only temporarily (upto 8 weeks of age). Fat cell numbers showed variations
in their recovery from PND. SC and EP fat cell numbers in PND pups were decreased permanently (P< 0.05)
but IP fat cell numbers returned to normal after 9 weeks ad libitum feeding. From the above results one can
conclude that cell numbers of WAT depots present at various sites of the Wistar rats respond di ffcrcntly to
PND.
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The effect or daily administeration of the Beta-agonist terbutaline during the early period of growth was
studied in wistar pups. Well nourished male and female rats as well as pre weaning nutritionally deprived
(PND) male and rem ale experimental animals from the same groups who were administered terbutaline
sulphate (1Omg/kg body weight, twice daily) were compared with the controls who were given sham injections
of equal volume of fluid (from the third to the twenthyfirst day after birth). All animals were sacrificed after
reeording their weights on day 21. The wet weight of the heart was found to be significantly higherin the PND
female experimental pups than their corresponding controls as well as well noruished female controls. Well
nourished male experimental pups were also found to have significantly higher heart weight than the
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corresponding controls. No significant differences were found in the wet weight of the gastrocnemius muscle
which was taken as an indicator of muscle development. The body composition of the well nourished
experimental animals showed a significant reduction in the lipid content. The protein content was not found
to be di fferent in any of the groups. The water content of the PND experimental males was significantly higher
than their controls, whereas those of the PND female experimental pups was significantly lower than their
corresponding controls. No significant difference were found in the body composition of the other groups of
animals. The administration of a Beta-agonist such as terbutaline induces body composition changes which
arc not as marked as that seen with the use of spcci fie beta-3 agents such as clenbuterol.
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Malnutrition early in life impairs the structural and functional development of both body and brain. The
abnormal dcvcloplmcnt of body may reflect in terms of retarded physical growth and the defective
development of brain may manifest as delayed maturation of neuromotor eo or dint ations . In the present study
the effect of prcwcaning pyridoxine deficiency in rats on the physical growth of the body and brain and also
on the development of reflex reactions and neuromotor coordinations are explained. The result clearly
indicated that the body weight and brain weight of pyridoxine deficient rats were significantly lower when
comparted to the control rats. Besides this the onset and stabilisation of reflex reactions were also delayed
in the pyridoxine deficient rats. Moreoverit was also observed that the maturation of neuromot or coordination
in the vitamin deficient group was significantly slow as compared to the control groups. In short, considerable
effect of prenatal pyridoxine deficiency were observed in neonatal pups as stunting of growth and in delayed
onset of neuromotor coordinations. Because of the use of anovulatory steroids for a prolonged time a
significant percentage of pregnant women have a relative pyridoxine deficiency. The pyridoxine deficiency
during pregnancy as a causative factor in delayed maturation of neuromotor coordination in human infants is
suggested. The importance of mate mal pyridoxine supplementation has been emphasised.
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The present study with the objective of investigating the changes in carbohydrate metabolism consequent to
acute MIC exposure made an evaluation of a spectrum of chosen parameters. The significant hyperglycemia
at 30 minutes and I hour probably let to slightly greater glycogen synthesis resulting in higher glycogen level
at 30 minutes and 1 hourin the liver and at 1 hour in brain. The elevation ofmusclc glycogen levels at 2 hours
coincides with a significant decrease in blood lactic acid level at 2 hours is suggestive of the reversal of
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enhanced glycolysis back to normal. Pyruvic acid decreased at all time intervals studied. The increased
activitry of glucosc-o-phosphatasc at 30 minutes and 1 hour accompanied by an increase in Fructose 1,6
diphosphatasc at 2 hours in the liver suggests an enhanced glucogenolysis. Increased activity of glucose-6phosphate dehyrogenase at 30 minute in liver and at2 hours in the brain is suggestive of its role in glucose
utilisation for energy. Aldolase activity was not altered at30 minute and 1 hour with an inhibition at2 hours
in the liver might not be of much significance in terms of the status of glycolysis. Changes in carbohydrate
metabolism as reflected by the parameters studied could be primarily triggered by the tissue hypoxia induced
by MIC administration.
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Albino rats of wistar slain (200g-250g body weight) were injected with alloxan (300mgs/kg body weight in
saline) intraypcritoncally.
Induction of diabetes was checked by urine and blood sugar analysis. tIepatocytes
were collected by pcrfusion method using collagenase enzyme. Protein in the hcpatocyics was measured by
Biuret method. Phospholipid phosphorus was determined by modified, Fiskc-Subba Rao method, different
phosphol ipids were separated by thin layer chromatography. The rats whose urine gave posi tvc reaction with
Benedict's reagent and whose blood sugar was over 200 mg% were used as diabetic rats. The phospholipids
in the hepatocytes of diabetes increased from that of the control. By the injection ofCI4 choline (1,00,000 CPM
in aline) into the diabetes rats, an incresed level of phosphotidal choline and sphingom yelin in the hepatocytes
about 25% than that of the control was observed. The variation in the phosphol ipid phosphorus in hcpatoctes
also suggest a dcffcct in pho pholipid mctabolis in diabetic rat hcpatocytcs.
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Maternal metabolic adaptation during pregnancy and lactation was assessed in rats. The resting metabolic rate
(RMR) was determined by indirect calorimetry using a closed circuit oxygen consumption system. The
capacity [or non shivering thermogenesis ( ST) was assessed by measuring the increase in oxygen
consumption following a subcutaneous injection of noradrenaline (250 ug/kg BW). Energy intake and weight
gain were monitored regularly during pregnancy and lactation. During pregnancy both the RMR (l1.42± 1.6
ml/min/kg BW075) and the capacity for thermogenesis (6.69 ± 2.2 rnl/min/kg BWo.75) increased marginally
above the pre pregnancy values (10.9 ± 1.8 rnl/min/kg BWo.75 and 4.81 ± 2.1 ml/min/kg BWO.75 respectively)
but were not statistically significant. However, RMR during lactation (9.2 ± 2.9 ml/min/kg BWO.75) was
significantly lower than in prc pregnancy (10.9 ± 1.8 P<0.02). The capacity for thermogenesis during lactation
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(0.64 ± 0.9 ml/min/kg BW075 was markedly reduced as compared to pre pregnant levels (4.81 ± 2.1 ml/min/
kg BWO.75). Maternal weight gain during pregnancy was 92.4 ± 15.5 grams and the weight loss du ring lactation
was about 21 grams. Energy consumption increased during pregnancy and lactation. The results indicate
increased metabolic efficiency during lactation. while efficiency during pregnancy remains unaltered.
This study was supported by the ICMR
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Role of vitamin A in sensory mechanism in CNS has not been iIIucidated. The present study reports abnormal
VEP responsesin some xerophthalmicchildren and their reversal to normalcy on vitamin A therapy. The study
was conducted in 51 control and 44 xcrophthalrnic children of 3-15 yr in age with an average age of 10.59 ±
1.76 for control 8.54 ± 3.30 for xerophthalmia. Various physiological parameters of growth like weight (wt),
height (ht), skin fold thickness (st) and that of head ci rcum Icrencc (H C) and Nasion to inion length (NIL) were
measured in each group. Transient pattern reversal method (VEP-P) was used to record evoked potential from
01-A 1. 02-A2 scalp regions using 32" check size. 1 Hz rate with 1100Hz filter band pass. Two trials 01'256
responses each were averaged for each refraction corrected eye in xerophthalmia and control. The value of
various components of VEP were analysed in each group. There were no significant variations of VEP
latencies between boys and girls and also between left and right eyes. Analysis of variance. giving correlation
coefficients between various physical parameters and PI latency did not show any significant correlation. 5
out 0/"44 xcrophthalmic children showed bilateral and 11 cases that were followed. 4 showed improvmcnt in
VEP after 15 days of therapy. These findings indicate that visual pathways arc sublinically involved in cases
of xerophthalmia and VEP changes in such cases arc reversible on vitamin A therapy.

28C: 176
MODULATION

01" Till'!: EFFEC'l'

S.C. Mahapatra

& R.L, Bijlani

Dept. of Physiology,

A.I.I.:\'I.S.,

OIl' DIE'l

AI,('\" FAT ON OLYCAJ1;JVJIC

Hru P JP,;

Il; DY rO/'JTulUil

Xew Delhi - HO 029.

The effect of eo-ingestion of fat on postprandial glycaemic response to a meal is controversial. as is the
mechanism by which the effect. if any. may be produced. The present study was conducted to examine if
glycaemic response is affected by the time at which dietary fat. the lightest PaJ1 of the meal. reaches the
duodenum. The study had five male subjects having NIDDM. They underwent four meal tolerance tests
(MTT). The meals consisted of 50g carbohydrate portion on boiled potato. with or without50g butler. and
each meal was studied with the subject eitherin left OF right lateral recumbent posture. There was no significant
difference in the area under the postprandial glucose curve between any of the four groups. However the
incremental blood glucose level 0.5 h after ingestion was sigrrificantly more in case of the fatty meal in right
lateral position as compared to that in the left lateral position (P< 0.0(2). Since fat has a low specific gravity.
and is immiscible in water. in left lateral position fat may be the first part of the meal to enter the duodenum.
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This could have stimulated the release of gastrointestinal hormones such as CCK and GIP leading to slower
gastric emptying, which in turn would reduce postprandial glycaemia.
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M.V. Shailesh Kumar & P.S. Shetty
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Neonatal rats subjected to nutritional manipulation during the preweaning period - PREWEANING
NUTRITIONAL DEPRIV ATION (PND), resulted in nutritionally deprived pups weighing significantly less
than control pups throughout the period of study. Norepinephrine (NE) turnover rates were followed to assess
sympathetic activity in the heart, skeletal muscle and whole brain of these PND pups at the time of weaning.
NE turnover rates were computed from the decline in tissue NE levels following administration of _-MPT,
an inhibitor of tyrosine hydroxylase. the rate limiting enzyme in catecholamine biosynthesis. our study
Indicates that PND results in curtailment of sympathetic activity. as determined by a signi ficant decrease in
NE turnover rates, in cardiac tissue. This response may be part of an adaptive mechanism that maintains
homeostasis during periods of pcrsisujat energy deficiency. Brain NE turnover rates were unaltered in PND
pups. NE turnover rates were unchanged in skeletal muscle suggesting that adaptations in skeletal muscle
during energy deficiency is not contigent upon SNS activity.
.
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This study is an attempt to determine any associated training adptiation in different tissues ofWistar rats, after
chronic exercise for 35 weeks, of dail y two hour swimming. While the trained rats showed a significant (26%)
increase in food intake, an insignificant increase (8%) in their body weights was observed. Heart weights and
heart/body weight ratio were significantly higher (P<O.OOl) in the trainined animals compared with sedentary
controls. Cardiac endogenous norepinephrine (NE) levels were 622.76 ± 78.8 ng/gm for the sedentary
untrained animals, and 473.2 ± 85.7 ng/mg for trained animals (P< 0.05). Preliminary results following
administration of alpha-methyl para tyrosine (400 mg/kg), a competitive inhibitor of tyrosine hydroxylase
showed a decrease in NE turnover in the heart. No significant changes were observed in the liver and skeletal
muscle examined. It is concluded that chronic exercise results in a diminished sympathetic response in the
heart.
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Changes in the ratio of l3C to 12C in expired carbon dioxide were determined by isotope ratio mass
spectrometry. Daily variations in breath 13C(post prandial) in eight healthy subjects over a period offourdays
ranged between 1.16183 to 1.16785 atom %, revealing no significant differences between subjects and days.
Hourly variations (4 hours) in breath l3C (post prandial) also showed no significant differences between
subjects and hours, the range being 1.16162 to 1.16569 atom %. Preliminary results showed that the
administration of glucose (oral glucose tolerance test) resulted in a rise in the isotopic ratio in expired carbon
dioxide. The ratio peaked to 1.171207 atom % at 180 minutes after glucose administration and then declined
progressively. The method. allows the measurement of the rate of glucose oxidation, making it possible to
conduct clinical metabolic studies that were previously unfeasible.
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Flourosis is a very common phenomenon in certain arid districts of India, like - Pali and Jalore. Certain specific
pockets have been identified in these districts where symptoms of f1ourosis are apparent in human and
livestock population. With a view to study safe and toxic limits of Ilouridc in drinking water an experiment
was designed in which control group of Marwari and Magra sheep and Marwari goat received tap water of
municipal limits. The animals in three treatment groups were watered on waters containing 0.01, 0.02 and
0.03 g/l of Ilouridc, This experiment continued for one calendar year during which all productive parameters
including reproduction were studied. The general health of all the experimental animals was good and no sign
of flouridc toxicity could be observed in any group ..There was no difference in body weights between control
and treatment and between treatment groups. Various reproductive parameters were also not affected due to
various concentrations of Ilouridc. Next year the concentrations of flouride were raised to 0.04 and 0.05 g/
I which could not be tolerated by this breed of goat. It was, therefore, concluded that productive sheep and goat
can tolerate Ilouridc concentration upto 0.03 g/I in arid region ofIndia. This tolerance limit is 15 times higher
than the tolerance limit of human being.
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This study was designed to see the effect of fluoride intoxication on glucose absorption in wistar rats. Rats
aged three months were divided into four groups: Control, Group I, Group 11and Group III (males and females
were studied separately). Each group consisted of si x rats (maleor female). Fluoride intoxication was induced
by gastric intubation of sodium fluoride solution in varying doses: Group 1- 1Omg/kg body weight; Group 11
- 20 mg/kg body weight and Group I11-30 mg/kg body weight. Controls were sham fed with normal saline.
Each animals body weight was taken at the start, third month, sixth month and ninth month of the experimental
period; At the end of the 9 month period the animals were sacrificed and segments of the intestines were used
to assess glucose transport using the everted gut sac technique. The results indicate: (1) experimental male
animals showed a do. e dependent reduction body weight gain compared to the controls (2) female animals
receiving 10 and 20 mg/kg body weight sodium fluoride showed no significant reduction in body weight gain,
however animals receiving 30 mg/kg body weight sodium fluoride did show a signifcant reduction in body
weight gain in the early experimental period (3) male animals showed no inter group variation in glucose
transport (4) female animals receiving the highest dose showed a marked reduction in glucose transport. The
effects of fluoride excess in the diet depend on the sex of the animal and on the dosage administered.
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Three groups of rats (n= 10) were subjected to intraperitoneal treatment of formaldehyde daily at doses of 5,
10 and 15 mg/kg body weight respectively over a period of30 days. Gradual diminution in body and testicular
weight was observed in all treated groups. Leydig cell impairment was conspicuous at the doses of 10 and
15 mg/kg group. Inhibition of 3B-/_\5-hydroxysteroid dehydrogenase and accumulation of sudanophillic
materials in testicular tissue of formaldehyde treated rats was recorded histochemically. Significant decline
of serum testosterone was also noted in the same groups. Thus, the above observations suggested that
structural and functional impairment of Leydig cells after formaldehyde treatment caused steroidogenic
inhibition.
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In an earlier study we have reported a significant decrease in spermatogenesis following bilateral removal of
epididymal fat in rats. The present study was planned to observe the effect of injecting epididymal fat extract
as a replacement therapy after bilateral removal of epididymal rat. Adult male albino rats weighing 180 • 4
g. were randomly divided into four groups Gr. I and 11received epididymal fat extract of aqueous and lipid
fraction respectively, for ten days following bilateral removal of epidymal fat. Gr. III was sham operated and
received only the vehicle injection for the same period and Gr. IV served as control. On the eleventh day rats
of all the groups were sacrificed and the testes were processed for histological studies. Qualitative assessment
of spermatogenesis showed that Gr. I which received the aqueous fraction of fat extract showed revival of
spermatogenesis to near normal, whereas in Gr. II which received the lipid fraction, the revival of spermatogenesis was partial.
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Semen analysis was carried out in a population of 1250 randomly selected Libyan males. Two semen samples
collected from each volunteer were subjected to the routine analyses following the World Health Organisation
recommendations. The Libyan population had a higher percentage of men with sperm density in the range
of40 to 60 million/ml when compared to other races. The percentage of men with sperm density < 20 million/
ml and below 100 million per ejaculate were comparatively lower than other populations. The seminal
fructose and citric levels bearnodirect correlation with sperm density, though certain seminal plasma proteins
showed a direct relationship. The concentration of transferrin and alpha-glucosidase were correlated with
sperm density in the present study. The findings were discussed in the light of available literature in the field.
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of Agricultural

Studies were made on the pituitary gland of the South Indian female gerbil, Teteraindica Cuvcirii, an important
rodent pest on agricultural crops in an attempt to identify the cell types corresponding to the six trophic
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hormones of the pars distalis and also to functionally correlate the cytophysiology of the pars distalis to the
reproductive cycle of the gerbil. Histological staining methods were mainly employed to identify the cell
types. Immunocytochemical
localisation ofgonadotrophs (FSH & LH) producing cells were also attempted
using single labelled antibody separately in each case. In the pars distalis, six cell types have been identified
using different staining methods. Theyinclude two acidophils (non-mucoid) STH & LH producing cells. The
other four cell types arc basophils (mucoid) and include FSH, TSH, LH & ACTH producing cells. LH cells
arc conspicuous in the pars distalis of' pregnant and lactating females. The gonadotrophs hypertrophy after
ovariectomy and regress in the androgen treated females. LH & L TH cells remain uncxtractcd in 2.5% and
0.5% TCA solutions. Corticotrophs hypertrophy on metapirone administration and become identifiable. The
PAS +ve material in pars tuberalis and the CHAP and aldehyde fuchsin stainable material in the pars
intennedia and pars nervosa shows variations, being intense during the breeding season. These findings arc
discussed in relation to the reproductive cycle of the female gerbil.
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The localisation and metabolism of estradiol (E2) in brain tissues, pituitary and reproductive tissues of
immature and mature female rhesus monkeys were studied after i.v. administration o/'(6,7-3H)-estradiol.
The
uptake of' E2 in the cstrogcn specific target organs such as uterus, vagina, Iallopian tube, hypothalamus and
pituitary was higher than in non target tissues like heart, cerebrum, etc. Irrespective of age, the amount ofE2/
gm of tissue present in the hypothalamus and pituitary was almost equal and xignificaruly higher than cerebrum
and cerebellum. In the cerebrum and cerebellum or adult monkeys cstronc (El) was the major estrogen
whereas in the immature monkeys E2 was higher than El. The amount of E2 localised in the uterus and
Fallopian tube of immature monkeys were more than that of the adult monkey tissues, whereas E2 content in
the vaginal tissues of the immature and mature monkeys were almost equal (877r,). Interestingly, cstriol (E3)
was the major metabolite in immature kidney tissues but not in the adult kidney tissues. In immature monkeys
a greater proportion of' E2 was converted to less potent cstrogcns whereas in adult female monkeys lesser
amount of E2 was converted to less potent cstrogcns. The age dependent change in the metabolism of E2 in
the reproductive and neural tissues of immature and adult female monkeys correlates with known physiological changes.
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The present study was undertaken to find out if there arc variations in Sialic acid levels in di fferent phases of
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menstrual cycle. 32 girls formed a group for this study. Detail menstrual history was taken. Blood samples
were taken on 7th, 14th and 21 st day of the menstrual cycle. Sialic acid estimation was done by thiobarbituric
acid method. Three different patterns were observed. 18 girls showed a linear rise in the Sialic acid levels
in different menstrual phases (mid proliferative phase 57.4 ± 6.2 mg%, mid secretory phase 65.2 ± 6.9 mg%
and mid luteal phase 80.9 ± 7.2 mg%), 9 girls showed a fall in Sialic acid level in mid secretory phase (midproliferative phase 61.8 ± 10.3 mg%, mid secretory phase 51.3 ± 4.8 mg% and mid luteal phase 69.6 ± 10.5
mg%) while 5 girls showed a rise in mid secretory phase (mid proliferative phase 65.7 ± 5.6 mg%, mid
secretory phase 88.2 ± 8.9 mg% and mid luteal phase 65 ±9 mg%). Variations in Sialic acid levels might be
due to changes in hormonal levels in different phases and their effect on carbohydrate and mucoprotein
metabolism. The significance of this observation will be discussed.
280: 188
EFFECT ON GROWTH
KINETICS
IONOPHORE A23187 ON CULTURED
S. Bhar\:ava,

Kt Muru\:esan,

Dept. of Reproductive

BY PROLACTIN,
ANTIHORMONE
HUMAN ENDOMETRIAL
STROMAL

VtL. Bhar\:ava,

Hiology, AII\1S,

AND CALCIUM
CELLS

Ut Vii & At FarooQ

Xew Delhi.

The prcdccidual changes in the stromal cells are a characteristic feature of human endometrium, taking place
in the post ovulatory phase of menstrual cycle. To understand the growth kinetics on the prcdccidualisation
process in the human endometrium a simple method for isolation of stromal cells from human endometrium
has been developed. The procedure involves collagenase digestion of endometrial tissue and centrifugation
to separate stromal cells from other endometri al cells. The isolated stromal cells were plated in cultured dishes
in serum rich media. Growth of mono layers of stromal cells was observed by thymidine incorporation studies
under the influence or prolactin, Tarnoxifcn, antibody to prolactin and calcium ionophore A23187. Results
indicate an increase in the DNA synthesis under the effect of prolactin only, but Tamoxifcn, antibody to
prolactin and calcium ionophore A23187 show a decrease of thymidine incorporated in cells when compared
to control.
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Gt Ratna Kumari,

URINE
IMMUNOLOGICAL
PREGNANCY
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WITH
VISUALISATION
IN EARLY PREGNANCY BEFORE 8 WEEKS OF

Gt Krishna

Dept. of Physiolo!-!~', Kurnool

Medical

Rao & Bipasha Khaleel
College, Kurnnol.

The correlation between ultrasonogram and hCG concentration in early pregnancy upto 6-8 weeks was
assessed. Twenty women with early pregnancy of 6-8 weeks in the age group of 16-34 years were subjected
to ultra sonographic study and immunological urine pregnancy test in serial dilutions. Fifteen patients with
normal pregnancy showed positive results in the hCG test in 1:2 dilution. In the case of threatened abortion
hCG level was positive in 1:1 dilution and also in cases of ectopic gestation and in blighted ovum where the
positive result was in 1: 1 dilution. In one case or molar pregnancy, a high dilution was positive i.c., 1:4. In
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ultrasonographic studies, 11 cases showed normal pregnancy with gestation sac varying from 12-25 mm. In
one case of threatened abortion, posteriorimplantation was noted. In ectopic gestation, pseudo sac was present
and one patient with hydatidiform 'mole, showed a cystic structure filling the uterine cavity. The study
confirms 100% success rate in ultrasonography where the abnormal gcstations were also observed. The hCG
studies were also 100% positive with an increase in dilution in molarpregnancy and decrease in otherabnonnal
pregnancies.
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INTERACTION
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FOR THE MAINTENANCE
OF DECIDUA
INTERACTION
WITH HORMONE RECEPTORS
IN NORMAL AND DECIDUALISED
UTERINE TISSUE

u. Vii. U. Muru~esan
Dept. of Reproductive

AND
RAT

& A. FarooQ

Biology, i\ I I Yf S, Xew Delhi.

Deciduoma was induced by priming and treating rats with estrogen and progesterone, traumatizing one uterine
. horn and maintaining the deciduoma in the traumatized horn by treating with progesterone. Effect of
antiprogcstin on the interruption of deciduoma was tested by injecting 0.1,0.2 and O.Smg RU 486 along with
1 mg progesterone. The 4 fold increase in weight of traumatized horn over the contralateral control horn due
to progesterone effect was antagonised completely by O.Smg dose ofRU 486. Similarl y, the effect of di Ifcrcnt
concentrations of anti progestin on the nuclear and cytosolic progesterone receptors in rat deciduoma and
control horn were measured. The concentration of both the nuclear and cytosolic progesterone receptors and
cytosolic progesterone rcccptors decreased significantly under the effect of RU 486 in the untreated control
uterine horn as well as in the deciduomata. The maximum decrease in progesterone receptors was observed
with 0.5 mg dose of RU 486. The results suggested that RU 486 may be a true anti progestin in that it prevents
endogenou s honn one from cxcrti ng its biolog ical effect by intcracti ng spcci fica 11y wi th the honn one receptors
to which the endogenous hormone binds.
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PROCOAGULANT
PREGNA CIES

ACTIVITY

B.V. Reddy. S.K. Ganeriwal
Dept. of Ph)'siology.

OF AM lOTIC

FLUID DURING NORMAL

AND ABNORMAL

& K.C. Na1!da

Dr. V.\1. Medical

College, Solapur.

Procoagulant activity was determined quantitatively in one hundred and fifty seven amniotic fluid (AF)
samples.of normal pregnancy belonging to various gestational periods (10 to 40 weeks) and also in thirty five
AF samples of abnormal pregnancies. The procoagulant activity was determined by adopting the method of
Matsumura and Von-Kaulla (1968) which is based on the conversion of prothrombin to thrombin by the
procoagulant and the yield ofthrombin can be made dependent in a linear relationship upon the concentration
of the procogulanL. The study showed a significant rise in AF procoagulant activity with advancement of
gestation during normal healthy pregnancy, the peak level being achieved near or at term. AF procoagulant
activity in cases of Toxaemia of pregnancy and maternal diabetes showed no significant alteration from
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normal, However, signi Iicant decrease in the activity was observed in meconium stained and in hydramnios
AF samples. No inhibitory effect on blood coagulation was observed during the course of the study. Thus
the AF procoagulant can act as a primary haemostatic agent causing undue blood loss during delivery and the
procoagulant activity of AF can be used as an index of fetal maturity.
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TOXICOLOGICAL

EFFICACY

S. Shukla. R. Mathur
School of studies

OF PUERARIA

TUBEROS..A OC IN RATS

& A.O. Prakash

in Zoology, .Jiwaji University,

Gwalior-474

011.

Pueraria tubcrosa DC (Leguminosae) is known for its various therapeutic uses. Additionally the detailed
antifertility studies conducted reveal that it is one of the most active plants which inhibited nidation in rats,
mice and hamsters. Its butanolic extract has been found to be the most effective onc. The antifertility mode
of action has been described but not much is known about its toxic effects. Acute and chronic toxic studies
have been conducted in the present invcstigfation. Different doses of the extract were administered to adult
rats for various durations and histological and biochemical studies in various organs were performed. Results
revealed that p. tuberosa could not induce any visible sign of toxicity or mortality in experimental animals.
No haemotoxic lesions were observed. Organ weight also remained static. Biochemical observations depicted
no significant change at initial durations and at lower doses, however, at 1600 mg/kg dose considerable
reduction was observed in the glycogen content of the liver. Activity of acid phosphatase showed an elevation.
Calculated LDso of butanolic extract was 3.16 g/kg when administered orally. Microscopic observations
revealed leucocytic infiltration in the spleen. Kupffer cell population was increased in the liver along with
slight hypertrophy and cytoplasmic vacuolation. Results will be discussed in relation to its contraceptive
potential.
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& R. Mathur

School of studies in Zoology, .Jiwaji University,

Gwalior-474

011.

Ferula jaeschkeana (HEENG) is well known for its various medicinal properties but recently its hexane extract
has shown potent anti-implantation activity in rats. Although the activity has been motivated through
cstrogcnic influence but its effect on reproductive and vital organs is not known. Present paper deals with the
toxic effects of this plant. A dose of 25 mg/kg body weight was administered either once (acute) or daily
(chronic) and animals were sacrificed aftcr different time intervals. Reproductive and vital organs were
studied histologically and biochemically. Results revealed that the administration of the extract causes
remarkable stimulation in the uterus. The uterine glands were more in number and tortous. In the ovary large
numbcr of Iolliclcs showed atretic changes while luteal cells showed hypertrophy and vacuolation. Thecxtract
did not show much severe toxic effects in the vital organs however, liver and adrcnals showed disturbances.
There was a congestion in the hepatic vein and hepatocytes showed bi- and tri- nucleation. Kidney showed
shrinkage of glomeruli. In the adrenal the cells of zona fasciculata showed disorganisation. Biochemical

93

constituents like glycogen contents, activity of acid and alkaline phosphatase also showed significant
alterations. Findings wil\ be discussed in relation to the toxic effects and mode of action of the hexane extract.

28D: 194.

DATURA INTOXICATION:
RATS
A,O, Prakash

EFFECT

ON FEMALE

REPRODUCTIVE

ORGANS

IN CYCLIC

& Hemlata Mehta

School of studies in Z()olog~'. Jiwaji
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Gwalior·474

011.

Datura (Jimson Weed) is considered as a poisonous herb and in villages its seeds are used tor suicidal purposes.
Usual\y it causes madness, mania and hallucination. Although the cause or madness is known through the
alterations of certain key enzymes in the brain but it is not fully understood whether datura affects the
reproductive organs in females. Present findings revealed that the administration of aqueous extract of its
seeds caused significant decrease in the protein contents, glycogen level and activity of alkaline phosphatase
in the ovary and uterus, however the activity or acid phosphatase was increased. These organs also showed
severe pathological changes which mainly include degeneration, pyknosis, vacuolation and atrophy. These
alterations were less using a single dose schedule than with multiple doses. Under acute toxic studies, there
was a return to normal alter 30 days or treatment. However, chronic administration caused permanent damage.
Twenty days administration caused severe damage where the cellular organisation was indistinct. Uterine
glands appeared as a mass and the stromal cells lost their identity. Similar type of degeneration was observed
in the ovary. These findings indicate that the toxic effects of Datura on reproductive organs may lead to the
impairment of fertility.
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With increasing knowledge of potential health hazards of metals during Ictal li fc there is a need for better
understanding of the role of the placenta in the transfer of toxic metals from mother to foetus. Beryl\ium is
one of such toxic metals which causes high incidence of diseases in pregnant and nonpregnant female workers.
The literature showed no reports on their effect on reproductive physiology, so the present paper deals with
these findings. Prcgnantfcmalc rats were selected on day 1 of gestation and were laparotomiscd on day 10 to
confirm the pregnancy, implantation sites were recorded and the wound was sutured. Later these animals were
exposed to beryll ium on different days of gestation i.e. 14,16, 18 and 20 p.c. These animals were sacri (iced
after 48 hours of treatment. Various organs viz liver, kidney, placenta, uterus and Ictal liver were excised and
processed for biochemical and histological alterations. Beryllium administration reduces glycogen content
in the liver, kidney, uterus, placenta and ICtal liver significantly at al\ the durations. Its administration inhibits
the activity of alkaline phosphatases and adcnosinc-tri-phosphatascs
significantly in all the organs. On the
contrary, activity of acid phosphatascs showed increased values. Histoarchitccturc of the mother's liver

showed degenerative changes after beryllium exposure. Fetal liver revealed vacuolation and granulation .
. Nuclei present were pyknotic and showed karyorrhexis. Similarly kidney or the beryllium exposed mother
showed degeneration in the cortical and medullary tubules. Placenta and uterus also revealed severe necrotic
changes in beryIIium exposed animals.
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College of Veterinary
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Four hundred and fifteen Gir cows were evaluated for their reprocdcution parameters - age at first calving and
number of services per conception. The data were analysed by least squares method. Season of calving
classified into rainy, winter and summer season, was taken as a cause of variation. Average maximum and
minimum temperature and relative humidity for rainy, winter and summer seasons, were 34.0'C, 21.4'C and
87.2%, 33.6'C, 14.l"C and 66.1 % and 37.0'C, 19.0'C and 69.9%, respectively. Least squares means forage
at first calving and number of services per conception were 1960.7 ± 33.9 days and 1.96 ± 0.12, respectively.
Analysis of variance indicated that both reproduction parameters were not significantly influenced by season
of calving.
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MEDICAL

EDUCA TlON - AN APPRAISAL

D.S. Sheriff
Dr. B.R. Arnhedkar

Medicul College, Bangalore.

The increase in scientific knowledge has Icd inexorably to the fragmentation of medicine and medical
education. Doctors arc trained to work and teach within their discipline. Managing the process or planning.
implementing and evaluating teaching among the disciplines requires knowledge and skills in organisation
and management. The tasks arc at the Icvels of individual teachers. the department and the faculty. and of the
committees they generate. The challenge that the individual teacher and the organisation [ace is in coordinating thei r cooperative activities in the interests ofthe students and the promotion ofhealth. An appraisal.
of today's medical education is done in the paperwith a view to look at the various aspects or medical education
and help formulate methods to improve it further keeping the Indian situation in mind.
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RECENT TRENDS IN MEDICAL

EDUCATION

BilQuis Ms A. Rasheed
Dept. of Physiology,

Deccan College of :\1edical Sciences, Hyderabad.

The aim ofthe present study is to find out whether recent rules implemented by Vijayawada Health University
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(V .H. U.) has affected performance of the pre-clinical students. It is feasible to say about rules and regulations.
Firstly Deccan College of Medical Sciences (DCMS) was earlier affiliated toOsmania University (OU). After
formation of VH U medical education is centralised. So Osmania University transferred medical education
to VHU. Now DCMS is affiliated to VHU. Secondly admission in Medical Course is done by both
Universities on the basis of merit secured in the entrance examination. Thirdly as perOsmania University rules
50% of aggregate marks in the subject (i.e. Theory, Viva and Practical) is considered pass. But VHU
introduced triple blocks, that is one should secure spearatcly 40% in Theory 50% in Practical and 50% of all
together (Theory, Viva & Practical) to declare pass. Practical marks (100) arc divided in ten categories to
ascertain studients skill, grasping and analytical power, problem solving, experimental physiology, haematology and records. For comparison of students performance in I MBBS, examination conducted by OU and
VHU, two batches have been randomly selected, one belonging to OU and other VHU. The results will be
discussed taking into account percentage of successful candidates and their merit in the examination.
Advantages and disadvantages of recent trends will be highlighted along with other administrative problems.
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S.H. Sinl:h. M. Khullar.

LECTURE

- AN EXPERIMENT

A. Gandhi & S.G. Suranl:C

Dept. of Ph~'siohiJ.(Y. Lady Hardinge

Medical

College, Xew Delhi -110 001.

Didactic lecture is a traditional tool in learning. It has its own merits and demerits. An attempt was made to
evaluate class room lectures in relation to sel f learning by students. 132 second year MBBS students were
divided into 4 groups based on their previous performance in various theory examinations. Group I (n=32)
with<20%, group II (n=32) between 20-40%, group III (n=50) between 40-60%, group IV (n= 18) more than
60% marks, All the students were then put into 2 different groups - A & B, each having an equal number of
students from each of the groups I to IV. Students of group A were delivered 4 lectures in Respiratory
Physiology, while those of group B were asked not to attend these lectures, but were given the book references
for self study. After an interval of 10 days both groups appeared in the same written test. The result of the
test were compared. The overall performance of group B was poorer than that of group A. The difference in
the performance was more Iorthc students of group II & III (i.e. 15.2% and 17% respectively) and less for group
I & IV (i.e. 6% in each group). Moreover, students of group B reported that they had to spend more than usual
time to learn topics and prepare for the exam ination and were apprehensive about their correct understanding.
They also expressed the view that if the subject matter was wider, they might not have been able to understand
it weII enough. The experiment indicates that Didactic lecture is still an essential method of learning for
undergraduate medical students. Average students benefit more than very poor and very good students.
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USE OF STRUCTURED
S.T. Avadhany.
Dept. of Physiology

OBJECTIVE

REVIEW

IN TEACHING

PHYSIOLOGY

M. Vaz & B.S. Rao
St . .John's Medical

College, Bangalore

- 560 034.

First year medical students (n=91) belonging to both first semester (n=45) and third semester (n=46)
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participated in a structured objective review (SOR) immediately after completion of teaching a system
(physiology of muscle-nerve and sensory system respectively). Questions based on essentials of subject
malter, previousl y screened and approved by the teaching staff were used. A fter assuring students that it was
not a test, each question often accompanied by a diagrammatic representation of a concept, was projected for
a 2 minute period during which students were required to write answers. At the end of SOR, some questions
related to the efficacy of SOR were also asked. Answer scripts were evaluated and a list of correct answers
was displayed the next day. Students were encouraged to actively seek clarifications from staff members.
Results showed that class average of correct answers on the essentials tested ranged from 20% to 80%. It
indicated to the teacher the areas where greater emphasis was needed. Students were also able to assess their
own strengths and weaknesses. Additionally a questionnaire on the efficacy of SOR showed that the majority
of the students (62('10) preferred SOR as a method of review over conventional methods of open discussions
and lectures.

28E: 204
INTERNAL

ASSESSMENT:

AN ASSESSMENT

REQUIRING

AN ASSESSMENT

.lain P,K.
Dept. of Physiology,

Y1.R.Y1edinil College, Gulbarga

- 585105.

Internal assessment was introduced in our country in most of the Medical Colleges in the early part of
seventies. Initially the response was not so enthusiastic both from the students and teachers in many of the
colleges. Gradually in the late seventies and early eighties it gained momentum and an appreciable number
of institutions had introduced it. With the passage of time many questions were raised like, was the method
of assessment uniform in all the colleges of the country or each State, oreven each University. Barring a few
universities no guidelines were framed by the Medical Council of India or University authorities. Each one
was doing it in his own way as a result of which many felt that the good purpose for which it was introduced
is not being served and this caused discontinuation of the scheme by a few of the Universities. With advent
of major chunk of Medical Colleges managed by private bodies other than Government and Universities in
few States, thinking in terms of a more meaningful method of assessment of the student in his day to day
activity is a necessity of time. Some logical thinking and suggestions are the constituents of this paper.
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DRABKINS
METHOD
FORUNDERGRADUATE

OF HEMOGLOBlN
ESTIMATION
- AN IDEAL TECHNIQUE
TEACHING SCHEDULE AND RESEARCH PURPOSES

Padma Balasubramaniam

& A. Malathi

L.T.Y1. Y1edical College, Hombuy - 40() 010.

Samples collected by ringer prick and venepuncture methods were subjected to hemoglobin estimation by
Sahli 's and Drabkins methods. Analysis showed a statistically significant difference in the hemoglobin values
estimated by the two methods in both types of blood collection. This could be due to the inbuilt errors of
hemoglobin estimation in Sahli's method including subjective bias of visual comparison. Samples were
subjected to Sahli's method of hemoglobin estimation by two different groups of workers. There was a
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significant difference inthe hemoglobin estimated thereby confirming the above bias. On the other hand
hcmoglobin estimated by Drabkins method by the same group of workers in the same samples of blood did
not show any significant difference thereby stressing the reliability of Drabkins method.
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OF DRUG ABUSE IN POST GRADUATE

.I,L, Al:arwal. R.K, Misra. P, Varma. S, Bhushan.

MEDICAL

H,C, Tandon.

STUDENTS

IN KANPUR

S,A,H. Rizvi & K.K. Yadav

G.S.V.M. Medical College, Kanpur - 208 002

A study conducted among 102 post graduate medical students of GSYM. Medical College, Kanpur by
questionnaire originating from WHO but modified to suit Indian conditions revealed the prevalance of nonmedical drug use in 62.6 percentage. Most of the students started the drug consumption casually and most
arc consuming it to have a sense of ease and relaxation. None of the respondents were found to be addicts.
This study revealed that the substances most commonly used are alcohol (52.9%), tobacco (33.33%),
tranquilisers (25.49%) followed by phenobarbitone (7.85%) and bhang (1.96%). Multiple drug use on the
same or different occasion was found to be frequent (84.6%). Persons belonging to Christian and Sikh
communities had relatively higher incidence. Unmarried individuals were found to be prone to deviant drug
use as compared to married. Incidence was found to be maximum in age groups of 25-30 yrs as compared
to other age groups. It was clearly revealed that in post graduate medical students at Kanpur none of the
surveyed students were consuming the dangerous newer addiction forming drugs.
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H.R. Rajmohan.

DESIGN TO ALLEVIATE

Lalitha Nal:arajan.

Yeshwant

OCCUPATIONAL

HEALTH

PROBLEMS

Kakde

Regional Occupational Health Centre (Southern), Bangalore

The human work space and tools can consist of many different physical situations specially designed [or
particular work on situational basis. In one study carried out on 200 children aged 6-18 years percentile
distribution of Elbow height, knee height and popliteal height have been considered for designing suitable
work benches and tables. In another study an ergonomic model of wooden handgrip was designed and tried
in the field [or coir yam spinning. On the basis of the two experiences the authors illustrate the relevance of
ergonomic designs to alleviate occupational health problems.
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TASTE SENSITIVITY

IN DIABETES

MELLlTUS

Shybh Lata & V,K, Sharma
Dept. of Physiology & Dept. of Medicine, G.G.S. Medical College, Faridkot-lSl

203.

Taste sensitivity to phenyl thiocarbamide (PTC) was studied in 100 diabetic patients and in an equal number
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of age and sex matched control individuals. Each group consisted of 50 males and 50 females. The taste
sensitivity was determined by the sorting technique of Harris and Kalmus. The percentage of non-tasters
among diabetics was more as compared to non-diabetic individuals. Females were more sensitive to PTC taste
than male subjects. An increase in the number of non-tasters with the advancement of age was also observed.
Moreover the patients on antidiabetic drugs revealed higher percentage of non-tasters.
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MONITORING
K.B. Sundaram
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METHODS
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.

Jayanugar, Bangalore.

Anaesthesia for cardiac surgery till 1960 could be managed without the aid of certain special investigations
but open heart surgery which required prevention of irreversible damage to brain due to arti fical cardiac arrest
in advanced surgical units requires specialised techniques. This is achieved by artificially oxygenating venous
blood in oxygcnators and pumping such oxygenated blood into aorta to reach the brain and coronary arteries
and vital organs. The oxygenators function like lungs, while the pump roller and Sigma pump do the work
of the heart. This CPB requires heparinising the venous blood collected from venae cavae into the oxygenators
containing donor heparinised blood for priming the machine. This blood is pumped back into femoral artery
or aorta to keep up the circulation to the brain and vital organs. Extreme precautions are necessary: complete
aseptic precautions and continuous monitoring of ECG, arterial pressure, venous pressure, pH of blood,
oxygen saturation. Brain potcruials are recorded by EEG, and the perfusion rate is adjusted to maintain a
normal physiological state, deep or moderate hypothermia and a quiescent heart. Central venous pressure,
arterial & suction pump now rate, core temperature, blood tennpe rature in the arterial Iinc, coolant temperature
in the heat exchanger, arterial blood gases, pH base deficit, haematocrit, plasma protein content, coronary
flow, myocardial preservation, left atrial pressure are carefully monitored. Adequate heparin-protamine
complex, reversal ofskelctal muscle relaxation with atropine prostigminc and gradual rewanning and starting
spontaneous circulation with the help of a defibrillator or pace maker and management of perfusion failure
are crucial.
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REGULA TION OF FOOD AND WATER INTAKE - ROLE OF CSF ANIO
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B.O. Badl:aiyan
Behaviour Research
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Laboratory,
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Studies on the central ionic influences on feeding and dipsogenic mechanisms have been confined mostly to
the study of the cationic influences. However, in almost all of the studies suggesting cationic influences.
anions were infused along with the cations. but anionic influences have largely beein ignored. In our
laboratory, effects of intravcntricularly infused anions on the central feeding and dipsogenic mechanisms was
. tudied by infusing various anionic solutions of sodium, potassium. calcium barium and choline into the
antcrovcntral part of the third ventricle CAV3V) through chronically implanted stainless steel cannulae.
Quantity of food or water consumption was recorded at appropriate intervals up to 24 hr of infusion to assess
the short as well as long term effects of the anions. Responses were compared with the control response elicited
by the similar infusion of artificial CSFsolution. It was observed that irrespective of the associated cation.
chloride solutions elicited greater drinking than the control and corresponding bicarbonate solutions. both in
euhydrated and 24 hr water deprived rats. Since chloride solutions had lower pH than studied by A V3V
infusions of modified CSF solutions having different pH. Drinking elicited by these solutions. correlated
positively with the pH. This observation further emphasises positive dipsogenic influence of chloride
solutions because. chlorides despite having lower pH, evoked greaterresponse than the bicarbonates. Chloride
influence is further supported by the observations obtained following A V3V infusions of chloride and
bicarbonate solutions of choline though choline is an inert cation. its chloride elicited significant dipsogcnic
response. The results suggest that the dipsogenic response is predominantly influenced by the anionic
composition of third ventricular CSF and chloride ions elicit significant drinking response in rats. Intravcntricular infusion of anionic. olutions affected feeding response also. Chloride solutions elicited greater
feeding than the corresponding bicarbonates in the observations taken 30 rnin and 24 hr after the A V3V
infusions. Similarly. choline chloride elicited greater response than its bicarbonate in the observations taken
after 60, 90. 120 min and 24 hr of infusion. There was an inverse relation between food intake and the pH
of infusion solutions in the observation taken 24 hr after the infusion. Results of anionic influences on food
intake need detailed discussion.
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Sbailesb Kumar
Dept. of Physiology,
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- 700 073.

50 Antenatal cases with jaundice persisting till labour were studied from point of view of fetal outcome. Of
them 42 cases developed jaundice in the 3rd trimester and 46 cases 'were due to infection. Preterm labour
occurred in 27 cases. There was one twin delivery. Of the 51 births there were 39 live births with average
birth weight 2.03 (0.48 kgs. However, 19 cases (48.7%) had low birth weight, Asphyxia pallida and livida
occurred in 5 and 10 cases respectively. There were 12 still births with maceraLion in 8. The study showed
3rd trimester onset jaundice and high scrum bilirubin levels to be correlated with more severe asphyxia

amongst live births and the chance or maceration in still births. Responses of asphyxiated neonates to usual
resuscitation was favourable and did not account for any further mortality. The fetal outcome in the 4 cases
or intrahepatic cholestasis was worse with 3 macerations.
The study agrees with the usual contention or high
still births in pregnancy with jaundice and identifies the bad prognostic indicators.
The study does not agree
with the contention that preterm delivery and neonatal asphyxia arc important causes or early neonatal deaths
in such cases.
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The migrating myoelectrical
complex (MMC) in fasting non-ruminant
animals were described to comprise
of four phases. Phase I consists of slow waves with nospikes, Phase 11 slow waves associated with intermittent
spiking activity, phase III each slow wave with regular spikes and phase IV transition from phase III to phase
I. This typical fasting pattern is disrupted after feeding. The duration of disruption depends upon the caloric
value and the composition or reed. In the present study an attempt was made to find out the cffcct of cquicaloric
carbohydrate,
protein and lipid on pattern or MMC infested animals. 10 Albino rats were anaesthetized
by
intra-peritoneal
sodium thiopentone (12-16 mg/kg body weight) injection and platinum tipped bipolar and
unipolar electrodes were implanted on small intestine.
The electrical activities from small intestine were
recorded on a polygraph (Encardioritc 535-lndia) from Sth post-operative
day onwards, in fasting state. Time
constant was maintained atO.1 second and sensitivity betweenO.1 mv/cm toO.5 mv/cm. The electrical activity
was simultaneously
monitored on a double beam oscilloscope
(Philips PM 3230/90 India). It was observed
that ingestion of groundnut oil disrupted the fasting pattern of MMC for longer duration as compared to
ingestion of cquicaloric sugar and egg protein.
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T,C, Anand Kumar.
Hope Infertility

Clinic, Midford Gardens, Bangalore - 560001.

Fertility regulation is two faced, one addresses the issue of contraception and other conception. During the
last three decades substantial advances have been made in our understanding the Biology of Human
Reproduction. These advances have paved the way to the introduction of important contraceptive and
conceptionaltechnologics
to aid both the over-fertile and infertile couple. Thus, man has at last been able to
determine the course of his procreation. However, despite such powerful tools being available to mankind
it is rather disappointing to see that our Society is still cumbered with overpopulation and poverty as well as
barrenness and sorrow. This presentation takes stock of the fertility regulating modalities currently available
and reviews what needs to be done in the Family Planning Programme. There has been a plethora of ideas
for the development of newer and improved contraceptives and atleast one novel approach has been suggested
with the discovery of each important process in the physiology of human reproduction. Some of these have
been pursued and dropped either because they do not fulfill the strict criteria for demonstrating efficacy or
safety. Others are still being tested. The National Family Planning Programme offers only the conventional
barrier and surgical methods along with the IUDs. Hormonal contraceptive pills which have been extensively
used by women in the developed world for several decades have only recently been made available to the Indian
woman under the National Family Programme. More recently the Ministry of Health and Family Welfare has
introduced Centchroman, an anti-estrogenic pill developed indigenously by the Central Drug Institute. All
this would seem to indicate that research efforts have not had any impact on the contraceptive efforts of our
country and therefore one may well ask whethertherc is a place' for contraceptive research in India. The results
of some ofthe research carried out during the last f~w years clear\yindicate that bcucr and safer contraceptives
are around the corner and it is only a matter of time when the safety and efficacy of these approaches are clearly
demonstrated the satisfaction of all concerned that the public can expect to have access to a newer generation
of contraceptives. Progress, unfortunately, is a slow process but is inevitable. The newer contraceptives
include an anti-pregnancy vaccine for the woman and an antifertility vaccine for the man. Both these are in
late stages of testing. Antihormones are being looked afresh to see if they could be used as a male
contraceptive. There are other putati ve candidates such as the Vitamin Carrier Proteins and other proteins and
peptides which have been isolated and identified in the reproductive tract. Improvements in drug-delivery
systems such as the nasal spray, adjuvants for enhancing the immunological response to specific proteins or
their epitopcs certainly augurs well for the advent of newer and better contraceptives. The process of fertility
control has not been as effective as desired or planned. One of the reasons may be that the Family Planning
Programme has not been able to specifically address the most important target group viz., the young couple
who are most fertile. Perhaps future research should keep such Societal issues in mind while pursuing the
development of newer contraceptives. An issue that should be of concern to the Famil y Planning Programme
is that of conceptional aids. Nearly 15-20% of all couples attempting conception fail to do so. There are about
130 million married couples in India and therefore the actual number ofinfertile couples is quite large. There
have been remarkable developments in the treatment of infertility. India entered this field as early as 1986
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i.e., within 8 years of the worlds first test-tube baby being born. Since then a very committed group of doctors
and scientists has emerged who have dedicated themselves to the treatment of infertility by newly developed
methods. Unfortunately such treatment is expensive and are exclusively in the private sector. There is a need
to subsidize such treatment under the Family Planning Programme. As mentioned at the beginning, fertility
regulation is two faced Janus. Contraception and conception should be the concern of the programme which
should approach the problem of Fertility regulation more holistically.

SYM: 102
INHIBIN - A NOVEL POLYPEPTIDE

REGULATING

REPRODUCTIVE

FUNCTIONS

Anil R. Sbetb
Institute for Research & Reproduction

(I.C."'.R.),

Jehangtr Merwanjl Street, Pare], Bombay - 400 012.

We have isolated and characterised a 10.5 KDa moiety of inhi bin from human seminal plasma. Apart from
its endocrine activity viz. suppression of follicle stimulating hormone (FSH), it has vital local growth
regulatory activity influencing the cellular growth, differentiation and function. Synthetic fragments of this
inhibition peptide have diverse biological/endocrine proftie. Thus, inhibin (10.5 KDa) have following
applications: 1. Fertility vaccine, 2. Contraception, 3. Cancer -a) Diagnosis, b) Therapeutics, 4. Lactation,
5. To understand basic role of FSH in basic reproductive process.

SYM: 103
PHYSIOLOGICAL

CHARACTERISTICS

OF INFERTILE

MALE PA TIENTS

CB. Sridbar
Division of Endocrlnology

& Metabolism,

Dept. of Medlcine, St. John's

Medical College, Bangalore

- 560 034.

Seminal characteristics pertaining to the morphology, density and motility of the spermatozoa, volume and
liquefaction time of the seminal plasma as well as serum levels of follicle stimulating hormone, luteinizing
hormone, and testosterone were studied in 100 men who were referred to our clinic, out of 1085 infertile
couples who attended SJMCH for infertility. Prolactin was estimated in 97 out of 100 patients. The incidence
of infertility due to male factor was 9.2%. Out of the 100 patients 52% showed primary testicular failure, 24%
had idiopathic infertility, 16% showed anatomical defects (obstructed vas, cryptorchidism, retrograde
ejaculation, varicocele and possible absent vas) 6% revealed endocrine abnormality, of which 4 had
hypogonadotropic hypoganadism and 2 had elevated prolactin, and 2% had.evidence of genital infection and
prostatitis. The seminal characteristics were determined by the methods described in the WHO manual 1980.
The hormones were estimated by speci fie RIA as standardised in our hospital and as per the norms established
.by BARC, Bombay. The Parameters studied in the infertile group referred to us were compared with those
obtained in the normal fertile population of males. Details of the various characteristics will be presented.
However the most interesting finding was a significant elevation ofFSH (mean 22.98; normal 1.2-5 mlu/rnl)
andLH (mean 12.06; normal 2.5-9.8 mlu/ml) in the serum of the group of men who showed azoospermia. The
testosterone level in this group was comparable to that found in the normal fertile population of men (mean
3.82; normal 3-10 ng/rnl). This finding suggests that while the two gonadotropins in normal concentration
facilitate spermatogenesis, high levels of FSH and LH impair spermatogenesis. The significance of these
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findings in the light of recent experimental findings will be discussed.

SYM: 104
ROLE OF ESTRADIOL-17B
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TRIMESTER HUMAN PLACENTA
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OF PROTEINS

BY FIRST

A, .Jaeiilnnadha Rao
Dept. of Blochemistry, Indian Institute of Science, Bangalore - 560012.

In the present study attempts have been made to investigate the role of cstradiol in regulation of synthesis of
proteins by FTHP using inhibitors to block the synthesis of E2 or to block its action. These studies revealed
that estrogen has an important role in regulation of synthesis of proteins by FTHP as judged by increase in
incorporation of 35S methionine and analysis of proteins by SOS PAGE and autoflurography.
Use of
cycloheximide and actinomycin 0 with or without E2 revealed that the action ofE2 is at transcriptional level.
In addition double labelling experiments also indicated that E2 stimulated the synthesis of specific proteins.
It was also observed that E2 also stimulated the synthesis of an acidic protein with a mol. wt. of 45,000 and
immunosuppressive activity as judged by in vitro and in vivo studies. Another important finding of the study
is the identification of one of the proteins synthesized by human placenta as riboflavin carrier protein, a protein
involved in the trans placental transport of riboflavin. The presence and synthesis ofRCP has been established
by puri Iying RCP and demonstration or its biosynthesis in human placenta. Northern blot analysis of R A
using a cONA probe. Studies have also revealed the synthesis of alpha and beta CG is negatively modulated
by E2 as judged by monitoring the levels of CG by RIA and alpha and beta specific mRNA by dot blot and
orthcrn blot analysis of RNA and translation of mRNA isolated from samples treated with E2 and
irnmunoprccipitation followed by SOS PAGE and autofluorography.
Finally the role of E2 in negative
modulation of LOL receptor has also been demonstrated as judged by dot blot and Northern blot analysis.
Based on these results it is suggested that E2 has an important role in regulation of protein synthesis by first
trimester human placenta.

SYM :105
CONTRACEPTIVES

OF THE NINETIES

V,P, Kamboj
Central Drug Research Institute, Lucknow.

Research in fertility regulation methods will continue to be of critical importance due to ever increasing world
population. Terminal methods like vasectomy and tubectomy will be accepted by more and more couples as
the message for a small family becomes a norm. For planning and spacing children, stcroidal contraceptives
(oral, injectables, implants, ctc.) and intrauterine devices will maintain their current level of acceptance. The
new nonsteroidal weekl y oral contraceptive, Centrchroman is expected to find increasing acceptance year after
year and by the end of nineties may have maximum acceptors world wide. This is because this new
contraceptive does not cause nausea, vomiting, dizziness, breakthrough bleeding and produces minimum
cycle disturbance. Ccntchroman offers excellent contraceptive efficacy (Pearl Index 1.83; cumulative
pregnancy rate at 12 months by life table analysis 1.63 • 0.74) and the effect is readily reversible on
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discontinuation of contraceptive use. Unlike the existing steroidal contraceptives which
pituitary-ovarain axis and prevent ovulation, centchroman does not allow the fertilized
uterus by producing asynchrony between the ovum and the uterine preparation for
avoiding pregnancy. The detailed profile of this new contraceptive will be presented

disturb hypothalamoovum to attach in the
nidation and thereby
and discussed.
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T. Desiraju
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Institute

of Mental

Health & Xeuro Sciences, Bangalore

- 560029.

Middle latency auditory evoked potentials (AEP-MLR) were assessed in 55 subjects (practioners of
meditations and pranayamas), somatosensory evoked potentials (SEP) were studied in 26 subjects, and
cognitive evoked potentials (CEP) (P 3(0) were assessed in 18 subjects. Computerised power spectral
analysis of EEG was carried out on data of 22 subjects. The yogic methods used were Brahmakumaris Raja
Yoga (BK), Transcendental Meditation (TM), Omkar meditation, and Ujjayi and Bhastrika types of
pranayama. BK meditation caused a change in the amplitude and latency of the Na wave of AEP-MLR more
often than changes of Pa or Nb waves. In TM different waves (Na, Pa, Nb) altered in different individuals
differently. Omkar meditators also showed changes in the waves differently, among subjects. During
pranayama, the Na wave amplitude increased and latency decreased, whereas other waves showed no such
uni form change. SEP and CEP showed individual di Ifcrcnccs and few common patterns. EEG power spectral
data showed a signi 11cant increase in the power in all 4 EEG bands during Ujjayi pranayama. The theta, alpha
and beta power was more commonly enhanced during BK meditation, whereas during TM, delta, theta, and
alpha power usually showed a trend of decrease. On the whole the results indicate that yogic practices
contribute to individually unique patterns of changes rather than similar types of changes in all persons.

SYM: 202
AUTONOMIC

CHA

GES DURI

G YOGIC PRACTICES

Shirley Telles
Dept. of Xeurophysiology,

Xational

Institute

of' Menta} Health & Neuro Sciences, Bangalore

- 560 029.

Autonomic and respiratory variables were recorded in 30 normal, healthy male meditators (20 to 60 years of
age), of whom 18 practised Brahmakumaris Raja Yoga meditation(BK), 6 practised Transcendental
Meditation (TM). They were all practising meditation since 5 to 25 years. Polygraphic recordings of palmar
galvanic skin resistance, finger plethysmogram, respirogram and ECG, were made. Each subject was studied
in meditation sessions (repeated thrice), and also in identical, non-meditation control sessions, during which
the subjects would 'just sit', instead of meditating. In each session, data of the 20 minutes portion of either
meditation or just sitting were compared for statistical significance (Student's t-test) against the data of the
preceding 5 minute baseline period. A comparison of such significantchangcs observed in meditation sessions
with those of the non-meditation sessions, gave the trends of changes which could be attributed to meditation.
The autonomic data of subjects undereach ofthe three different meditations showed dissimilar changes among
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subjects of a group. However, when four different autonomic variables were considered sim ul taneousl y, there
were some common patterns of change among different subjects practising the same meditation. Previous
studies on TM reported that the meditation brought about an overall reduction of the sympathetic nervous
system activity. This study does not support such an idea that meditationcauses stereotyped effects of similar
type in all. With all the three groups, during meditation some subjects showed heightened activity in some
subdivisions of the sympathetic nervous system (eg to the cutaneous blood vessels, to the palmar sweat glands,
\h~heart with a simultaneous decrease in the activity of some other subdivision. Effects of the three
\)\\b \1", ••• •. \
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meditationalleehniques arc qUI le 1 ferent,
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to describe each of them. Thus, this study revealed considerable plasticity in the physlOlogl~al. re~pon e
patterns which seem to occur in a unique way for each person, possibly as a result of opurmsanon of
homeostatic processes under the influence of meditation.
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.Ioseph & H.N. Murthy
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In this study three questionnaires were used to measure personality: 1. Cattel's 16PFtest(16PF), 2. Shostrom 's
Personal Orientation Inventory (Pal) and 3. Bell's Adjustment Inventory (BAI). The following comparisons
were made against age matched groups: A. 22 seniors (practising yoga for more than 5 years: 11
Transcendental Meditators (TM), 9 Brahmakumari Raja yoga Meditators (BK), and 2 others), against 22 New
Entrants who started and continued to do yogic practise, B. 16 senior TM against 16 senior BK subjects, C.
30 New Entrants against (i) 25 Controls (who had no interest in yoga), and (ii) 30 Dropouts (who initially
practised yoga but had discontinued aftera short period), D. 18 New Entrants (1OPranayama, 4 TM and4 Yoga
Nidra) tested against own data acquired on two occasions, acquired once before they took up yoga and again
after 21/2 years of practice, E. Four controls (who had no interest in yoga, tested on two occasions at a gap of
21/2 yearss). Comparison A revealed that the senior were emotionally more mature, stable, resourceful, selfsufficient and more relaxed, with higher time competency, self-regard, and better emotional and home
adjustment. Comparison B indicated that TM group relatively were more inner. directed, flexible, higher
feeling reactivity, self-acceptance, better constructive view and acceptance of aggression. Comparison C
indicated that new entrants were more venturesome and had bcncr health adjustment. Longitudinal study
(Comparison D) revealed that practice of pranayama produced a more relaxed nature, and reduced ergic
tension, increased time competency, inner directedness, flexibility, self-actualisation values and self-worth.
TM practice caused increased sel f-worth, shift in radicalism to conservatism, and self-acceptance. Yoga Nidra
caused considerable reduction in suspiciousness. On the other hand control subjects (Comparison E) showed
;'() significant personality change in the 21/2 years interval.
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ROLE OF YOGA IN THE MANAGEMENT
R. Naearathna.
Vivekananda

Yoga Research

AILMENTS

& N.Y. Raehuram

H.R. Na~endra

Kendra

OF STRESS RELATED

Foundation,

Banga\ore

- 560 018.

The stress and strains of the present day man has resulted in increased ailments of the psychosomatic type,
affecting the health at the physical, mental, intellectual, emotional and spiritual levels. Integrated approach
of yoga therapy for these ailments included Yogasanas, Shavasanas, Pranayama, Meditation, Devotional
sessions and Kriyas. Short and long term matched controlled study in 53 pairs of Bronchial asthmatics has
shown significant reduction in medication scores, attacks per week and PEFR. Acute episodes of wheezing
(24 out of29 attacks) had been reversed by Yoga-Chair-Breathing technique. Personality studies of asthmatics
(n=187) showed significant improvement in psychological functioning. 73 patients with NIDDM showed
signi ficant reduction in 2 hr PPBS, weight and medication scores after 4 weeks of yoga practice. After 6-54
months of continued regular yoga practice showed further improvement. 18 subject with anxiety neurosis
treated with pranayama showed significant reduction in neuroticism and autonomic arousal. A matched
control study of children with mental retardation (n=45) showed significant improvement in theirIQand social
maturity and the number who deteriorated was lesser in the yoga group. Yoga therapy showed significant
improvement in errors of refraction, i.e. short sight, long sight and astigmatism (n=227). In other stress related
ailments like head ache, back ache, acid peptic disease, essential hypertension etc., significant improvements
are noted after the integrated approach of yoga therapy.

SYM: 205
YOGA IN HEALTH

AND DISEASE

K"I, Murthy
The Tuberculosis

.
Association

of Andhra

Pradesh,

Hyderabad.

Research on the effects of yoga has been planned to establish a "cause and effect relationship" and if possible

to understand the mechanisms involved in bringing about the changes in disease due to yogic practices. A
significant increase was observed in ventilatory functions - FEV l' FEV, MVV and PEFR in normal volunteers
after Pranayamapractice.
In another study an improvement in exercise tolerance was noted in normal
volunteers after three months of yogic practices. Perennial asthmatics who were undergoing Pranayama
practice showed a significant increase in lung functions such as FEV!, FVC, FEV1%. PEFR and cortisol after
three months. A reduction in the dosage of drugs and symptom score were also noteworthy. Studies on noninsulin dependent diabetics demonstrated a significant reduction in fasting and post prandial blood sugar,
Insulin-glucose ratio after Pranayama and yogic practices. In another sstudy on lipo-protein profile showed
a significant increase in HDL cholesterol levels. The mosteffective yogic practices are Ardhamatsyendrasana,
Dhanurasana and Pranayama for diabetics.
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CHANGING
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P. Zachariah
Dept. of Physiology,

Christian

Medical

College, Vellore - 632 002.

Physiology is the matrix in which the structure and the chemistry of the organism are integrated with function.
Hence its special place among the sciences basic to the training of physicians. This training itself is being
challenged to change from an education in medical sciences to a preparation for the delivery of appropriate
medical and health care. The teaching of Physiology in the Indian M.B.B.S. course of the future should
integrate three major divergent but equally valid considerations: (1) the momentum of the explosion of
knowledge in life sciences; (ii) the realities of the educational environment in India; (iii) the changing
perception of the goals of medical education. Because of the unmanageable expansion of medical knowledge.
the curriculum will have to become selective and the medical students equipped for self-directed and
continuing education. Physiology will have to take the prime responsibility for developing the scientific
attitude and the learning skills of the ill-prepared and hard-pressed pre-clinical student. The rcductionist
approach to the body and its functions will spawn a multiplicity of sub-specialities within this subject.
Physiology therefore will also need to emphasise the whole person orientation with accent on the horncostatic
integration of bodily functions, as well as on behavioural phenomena and events.

SYM :302
U DERGRADUATE

CURRICULUM

IN PHARMACOLOGY

- IS IT RELEVANT?

Than~am .Jose ph
Dept. of Pharmacology,

St. John's

\1edical

College, Bangalore

- 560 034-.

Several internal and extemal factors have shaped the pattern of our medical education. In this presentation
an attempt is made to analyse the existing pattern of teaching Pharmacology. and to see whether the goals have
been achieved. Some suggestions for change will also be discussed. Pharmacology is an explosive field and
few can keep abreast of the advancements. However. much can be done if we teachers can define what is to
be taught, especially to the majority of students who aspire to be clinicians rather than Pharmacologist'>. The
most obvious incongruity in the present curriculum is the lack of practical orientation.
Teaching of
Pharmacology would be more exciting and relevant if it were problem oriented. Instead, many students and
staff feel that the courses. as taught today. are boring and irrelevant to their training as future clinicians.
Keeping this in mind we at St. John's Medical College introduced certain modifications like self study, bed
side teaching. clinical case discussions etc. Whole animal experiments were designed to improve the students'
practical skills and to develop keen power. of observation. Concurrently our assessment techniques were also
modified with problem oriented questions and group vi vas. A student feed back on these instructions indicated
that they were well appreciated. However. they felt handicapped when it came to University examinations when all students invariably reverted to the memorising system -for they find that any other way is not
rewarding. A student, like the experimental rat. will learn only on the basis of reward and punishment.
Attempts at change, should therefore include primarily a goal oriented assessment pattern, a meaningful
curriculum. motivated teachers and students - then the teaching and learning process will automatically
become interesting and relevant.
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S.K, Manchanda
Dept. of Physiology,

AII:v1S, Xew Delhi - 110029.

The traditional design of curriculum in medical colleges in India and in most countries consists of teachinglearning activities in pre-clinical subjects i.c. anatomy, physiology and biochemistry during the first 3
semesters, para-clinical subjects i.c. pharmacology, pathology, microbiology and forensic medicine during
the next three semesters and clinical teaching in medicine, surgery, ophthalmology, obstetrics and gynaecology, ctc., achieves full vigour only in the remaining year and a hal r. Courses of social and preventive medicine,
now re-designated as community medicine arc given to last throughout the four and a half years period of
medical studies. A new innovative approach transcends such discipline oriented traditional teaching and
exposes the stundcms to the clinical aspects from the very first year of entry into the medical studies. The
courses are built around problems which arc expected to be faced by the students when he/she starts practising
medicine. The basic science as well as clinical courses are interdisciplinary in nature and well integrated
around these problems. Examples of such integrations will be provided from the cardiovascular, nervous and
respiratory systems. It is suggested that problem oriented approach of this nature is very useful and even if
it cannot be implemented in its entirety each discipline can still strive to make its respective educational
package more problem oriented and meaningful. It will also involve corresponding changes in the assessment
systems currently followed.
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Usha Nayar
Dept. of Physiology,

AIl:v1S, Xew Delhi - 110 029.

(Abstract not received)
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POSTGRADUATE

TRAINING

IN PHYSIOLOGY

AND PHARMACOLOGY:

IS IT RELEVANT?

K.N. Sharma
University

College of :v1edical Sciences,

Delhi - 110095.

The relevance of postgraduate training in Physiology and Pharmacology remains an open-ended question
perhaps in tunc with the questionable curriculum for undergraduate training of a 'basic medical doctor'. The
objectives remain somewhat unclear and need to be succinctly defined. More particularly, a large gap exists
between what is perceived and what is practised. There arc a variety of factors contributing to this situation
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- economic constraints and management outlook, rationale of manpower planning and need based training,
distorted realistic appraisals, learning and assessment methodologies and perhaps quite importantly the
attitude of trainers and the trainees alike and which can not be divorced from the social and environmental
milieau in which they have to work. We seem to be at cross-roads today and the urgency calIs forth, as never
before, for immediate measures to be undertaken. Unless we initiate bold steps in radicalIy re-defining our
aims and objectives, programmes and dovetail these with available resources which need to be substantialIy
enhanced, the outcome may leave much to be desired. Given the above limitations, two basic approaches need
to be differentialy prioritized but simultaneously attempted: to carefulIy develop the 'Scientist' and/or the
'Clinician' in a Physiologist or a Pharmacologist.
How welI we know that while Physiology and
Pharmacology have, for alI practical purposes, developed in the environmental domain of medical institutions
in this country, .we seem to be lacking in our contributions both to the' Science' and to the' Art' of medicine.
SYM :401
PEPTIC ULCER RESEARCH

OVER THE YEARS

H.M.Lal
Glaxo, Bombay

SYM :402
GOOD CLINICAL
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V. G. Oke
Wellcorne Burroughs,

Bombay
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Pharmacological
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(No abstracts received)
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Council of :\1edical Research,

Xew Delhi.

(Abstract not received)

SYM :502
CLINICAL

INDUSTRIAL
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Hindustan

Lever, Bombay.

(Abstract not received)
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INHALA nON
V. Ramakrishna
Dept. of Toxicology

TOXICOLOGY

OF CHEMICALS

Rao
of chemicals,

Haffkine

Institute,

Pare I, Bombay-400

012.

Pollutants that contaminate the environment because of industrial establishments, agricultural practices and
health programmes can give rise to serious community air pollution problems leading to respiratory and other
health hazards. From time to time several cnvi ronmental pollution accidents have occured, such as the Bhopal
tragedy of 1984, which posed several questions regarding exposure of man and animals to various chemical
substances during occupational and other calarnatics. One question which comes to mind is the effect of
exposure to excessive concentration of chemical pollutants for short and or long periods, their clinical
symptoms and appropriate treatment in cases of fatalities. Another question is regarding the safety limit of
daily intake of chemicals due to occupational exposure and the precautionary measures to avert industrial
accidents. Establishment of respiratory hazards of airborne drugs, chemicals, pesticides, war gases, smokes
etc. requires the specialised approach of inhalation toxicity studies. Though inhalation toxicity studies are
di Ificult to conduct and interpret, they are essential for detecting toxicity to the respiratory tract including the
nose, nasal sinuses, nasopharynx, larynx, trachea bronchi and lungs. The study detects the toxicity of agents
especially those whose principle route of exposure is via inhalation. It also helps in establishing safety limits
and the possible role of various types of chemicals in producing lung cancer. The inhalation toxicity studies
are so devised as to simulate environmental conditions and establish industrial and general population
exposure or tolerance limits of different pollutants. Levels for safe industrial practice are to be established
to find whether chemicals can be used safely and the possible limits and conditions of safe use. Twoimportant
guidelines for maintenance of satisfactory working conditions and levels are. Threshold limit value (TL V) and
Maximum allowable concentrate (MAC). TL V is time weighted average concentration of a chemical to which
population/workers may be repeatedly exposed daily without any adverse effects. MAC is the threshold limit
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which should not be exceeded any time during a normal working day (working hours). TL V or MAC
parameters can be established by inhalation toxicity studies for maintaining industrial and environmental safe
levels. The study also investigates the possible mechanism of toxicity of inhaled materials and compare the
effects with agents exposed through other routes. Air bome substances that enter lungs affect the local cells
di recti y or are absorbed into the ci rcul ation thereby carrying the insult di rectI y to other organs wi thout passing
through the stage of detoxi fication in the liver unlike in the case of oral route of exposure where a chemical
can be absorbed into blood and transported to the liver from where it is transported to other organs after being
metabolised.

SYM :504
NEURO-PHARMACOLOGY
0, Kanulll:0
Directorate

OF ORGANO

PHOSPHOROUS

PESTICIDES

.

of Plant Protection,

Quarantine

and Storage.:\H

IV, Faridahad-121001.

Acute neuro-toxic effect during cholinergic phase of organo phosphorous pesticide poisoning and delayed
neurotoxic effects (compared 2to 3 weeks later) are well recognised. Paralysis of proximal limb muscles, neck
flexors, motor cranial nerves and respi ratory muscles 24 to 96 hours after poisoning were observed after a well
defined cholinergic phase. The paralytic symptoms usually lasted upto 18 days; and in some patients, delayed
neuropathy developed after 5 to 6 weeks. The mechanism of initiation of poly neuropathy has been
demonstrated 70-80% oforgano phosphorylation of protein in the nervous system called NTE (John son 1982).
NTE inhibition usually takes place within a few hours after intoxication.
This paper gives an outline of the
pharrnncotoxicology of inhibition of acetyl cholinesterase (AChE), inhibition of NTE in peripherallymphocyte caused by OP pesticides.
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(Abstract not received)
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THE PHYSIOLOGICAL

ANATOMY

OF THE LUNG:

CURRENT

CONCEPTS

P,S, Sodhi
DEBEL, Bangulore.

Gas exchange is an essence of respi ratory physiology.
Pulmonary ventilation and perfusion bring about this
exchange across the thin alveolar capillary membrane. Respiratory muscle provide the motive power for the
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ventilation. Despite this central role their physiology has been relatively neglected in the past. Recently there
has been considerable increase in interest and a number of new concepts have arisen. Researchers have
recognised only recently that airways are more than mere conduits for air flow to the alveoli. The airway
epithelium transport electrolytes which controls, inpart, the quantity and composition of respiratory tract fluid.
The airways are innervated by sympathetic, para sympathetic and non adrenergic, non cholinergic nervous
system. These nerves modulate the smooth muscle tone and submucosal gland secretion in the airways. The
adrenergic and muscarinic receptors are distributed unevenly in the airways of different sizes and among
different cells. Recentl y, there has been important advances in our understanding of muscarinic receptors in
airways eontrol. Three distinct sub types Ml, M2 & M3 have been distinguished pharmacologically. Their
distribution, function and clinical relevance are discussed in the text. The alveoli are lined by two types of
epithelial eells -type I and type H. The latter are thicker and contains numerous inclusion bodies and secrete
surfactant. The pulmonary vascular is a distensible low pressure system. Despite its rich innervation and
reactivity to local/circulating vasoactive substances it appears that regulation of ove raIl pulmonary blood flow
is larger passive, and local adjustments of pcrfusion to ventilation are determined by local effects of oxygen
or its lack.
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Exposure of aircrew to various stresses during flying imposes heavy demands on the physiological systems
of the flier, including an overall enhanced metabolic demand. To meet this demand, an enhanced pulmonary
ventilation is required which in turn is dependent on and is limited by the mechanical properties of the lungchest wall apparatus and the airways. Three basic patterns of an interaction between the stress and the
respiratory apparatus can be envisaged" i. The situation in which the stress imposes a demand for increased
pulmonary ventilation of such a degree which cannot be adequately handled by the respiratory apparatus even
though its properties and operating points are not altered directly by the stress. Exposure to hypoxia, increased
heat load etc. may lead to SUGhan occurance. ii. Situation in which the stress directly affects the mechanical
properties of the lung/chestwall system, making it less efficient in handling adequately either the normal or
increased demand for pulmonary ventilation. Positive pressure breathing, exposure to +Gz accelerations and
added resistance of the external breathing apparatus typify such situations. iii. Situations in which ventilatory
effort has to be increased not to meet an increased metabolic demand but to counter deleterious effects of the
stress on other physiological systems or to perform a flying task. Examples are found in anti G straining
manoeuvres and speech. In view of such possibilities, study ofthe mechanical behaviour of the lung-chestwall
apparatus and airways during exposure to diverse aerospace stresses including hypoxia, +Gz acceleration,
orthostasis, decompression and microgravity have been of special interest to the researchers in the field of
aerospace medicine, both in actual flight and during simulations. Aslo, the methods and equipments used to
cope with these extreme situations themselves may compromise the efficiency of the human respiratory
apparatus, putting constraints to their use. Study of the respiratory mechanics in combination with these
equipments and methods help in defining the design criteria of such equipment and also limitations in their
use. Effect of aerospace stresses and respiratory equipments used in aerospace scenario on the pressure
generating mechanisms of the human respiratory and airway resistance will be discussed in this paper.
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Modem figthcr aircraft are highly manoeuvrable, and are capable of flying at very high speeds. The pilots of
these aircrafts are frequently exposed to sustained positive accelcrations during changes in the direction of
flight either while turning, or during recovery from dives. These combat aeroplanes can maintain positive
acceleration forces ofthe order of 8-10 G for periods u pto 60 seconds. This stress resul ts in various physiologic
changes inthe pilots, taking them to, and beyond, the limits ofphysiological
tolerance. Thus the ability of the
human being to withstand such forces is a dimension that determines aircraft utilisation.
Ventilation and
perfusion disturbances occur because of mechanical distortion, and displacement of pulmonary tissue when
a human being is subjected to +Gz. These physiologic changes are quickly reversed after the acceleration is
stopped. Exposure to positive acceleration may increase or decrease the pulmonary ventilation depending
upon the experience of subjects in tolerating this stress. The total lung and vital capacities arc unaffected by
positive accelerations upto 3G while exposure to higher accerleration reduces them. Positive acceleration
accentuates the increase ofboth ventilation and blood flow down the lungs as compared with that seen at + 1Gz,
thereby increasing the magnitude of the changes in the vcntilation-pcrlusion inequalities which are present in
the normal erect lung. Of practical importance is the atclcctcsis (called acceleration atclcctcsis or acroatclcctcsis) produced by exposure to sustained positive acceleration above about 3G when 100% oxygen has
been breathed before the exposure, and an anti-G suit used during the exposure. This paper discusses the
various physiologic effects of positive acceleration on the lung.
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Weightlessness is the most important physical stress of space !light. Because the pulmonary ventilation and
pcrfusion arc gravity dependent, substantial changes in lung functions may be expected during weightlessness.
Weightlessness also results in increase in intrathorasic blood volume, due to cephalad shirt of fluid and
cephalad shirt of diaphargrn which arc further likely to affect respiratory function. Very few measurements
have been made during actual space flight because during space flights ventilatory functions has appeared to
be adequatel y maintained and no major respi ratory problems have been identi lied so far during space mission.
Most of the studies has been done under simulated weightlessness. Our own study on respiratory functions
during simulated weightlessness by dry immersion for 12 hours revealed signi Iicant reduction in FEV 1% and
FEF 25% - 75% at 12 hrs of DI and in forced inspiratory flow rate at 20-40% of FVC at 4 hours of 01.
Practically nothing is known of slower functional changes and adaptation to prolonged weightlessness.
Systamatic repeated measurements during manned space flight will hopefully being to provide some
information on this subject in future.
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The respiratory system is ofvital importance and is comparable to the heart and central nervous system. Whilst
aeroplanes arc extremely safe environments for healthy cardiac and respiratory systems, there is less room
for manoeuvre if these systems arc not entirely normal. The environment of night is always hypoxic even in
a pressurised aircraft. Minorabnonnalities
of respiratory function which at sea level would be inconsequential
can substantially reduce the arterial oxygen tension in flight. In addition, aviation stresses, airway disorders,
small airway affection, ageing. smoking would all contribute to further compromise the aviator. Since the lung
plays such a vital role in oxygen delivery it is considered important to objectively assess lung function before
training and thereafter at regular intervals in an aviators career. Simple tests oflung function such as dynamic
spirometry could give the first clues to underlying lung disorders. These tests could be used to also monitor
the deterioration. Such cases could thereafter be subjected to more fuller lung function assessment.
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Experiments conducted on Wistar rats subjected to both pre-natal and post-natal undemutriton (about 50%
reduction in calories) revealed that permanent changes occur in brain, and continue even after a long time of
restitution of normal nutriton. Analysis or numerical densities of spines of pcrisomatic dendritic segments
of V and VI layer pyram idal neurons of motor and visual cortices showed that there was a lag in the attainment
of normal values upto the age of 26-50 days. Later on, the pruning of spine densities that occured in the
normally nourished group had not occurred in the neurons of undemourished group thereby resulting in a
signi Iicantly higher value of spine densities by adult age. Thus undernutrition induced a significant deviation
in the developmental programme of neurons by retarding the pace of early age exuberance of spines, and in
suppressing the later age pruning. The extent of these effects were differentially
expressed in different
segments of the dcndritcs. A study or the numbers of synapses of molecular layer of cingulatc cortex also
revealed a similar developmental deviation of an initial lag and a subsequent lack of pruning in synaptic
numbers in the undernourished.
In contrast to this. the synapscs of hippocampus-dentate molecular layer
showed no pruning phase in the normal group. and in the undernourished group the number lagged only behind
that of normal throughout the growth. Computerised power spectral analysis of electroencephalograms of the
above regions showed a lag in the attainment of EEG power in the younger ages, but later it exceeded that of
the normal group which showed a decline while reaching adulthood. Ncurotransrniucr cstirnations revealed
that significant elevations occurred in levels of noradrenaline and serotonin in these areas except in visual
cortex. Dopamine level was also elevated in the cingulate cortex. Rats that had undernutrition of this kind
were not morbid but were active and appeared to be normal but for the small-for-age. The above alterations
in neural development are interpreted as exam pies of biological adaptations induced by conditions of nurture
on genetic programmes of brain development.

115

-

~---

---

----

SYM :702
ONTOGENY
Ra Mathur.

OF HYPOPHALAMIC

FEEDING

MECHANISM

IN UNDERNOURISHED

RA TS

Ua Nayar & S,K, Manchanda

Dept. of Physiology, All India Institute of Medical Sciences, New Delhi.

The central nervous system continues to mature postnatally and therefore is vulnerable to both, quality and
quantity of nutrients provided at that time. Histological and behavioural studies suggest that hypothalamic
maturation also extends upto postnatal period. These studies were aimed to establish the role if any, of
postnatal undernutrition on ontogeny of hypo thalamus, and its feeding regulatory mechanism. The electrical
activity of ventro medical.(VMN) and lateral hypothalamic area (LHA, the satiety and feeding centres
respectively) was recorded in urethane anaesthetised growing d 9- 32 and mature rats. A total electrical silence
upto d 9, intermittent analysable activity by d 13-15 dand continuous activity similarto adults by d 26-32 was
recorded from LHA and VMN of normal rats. However, this maturation process was delayed by about a week
in LHA, VMN of undernourished rats. Besides, abnormal discharges were present in LHA records. The
hypothalamic glucoscnsitivity to i.p. glucose injection appeared first in d 13-15 and was similar to adults in
d 20-23 normal rats whereas, in undernourished the process was delayed by about a week. The satiety response
to endogenous CCK release following intragastric administration of l-phenylalaninc in normal, conscious rats
was first observed in d 7-11 whereas it was absent in undernourished rats till d 21-23. These studies suggest
.that postnatal undernutrition postpones and deviates from normal the development of hypo thalamic feeding
regulatory mechanism, which is also reflected in their behaviour when adult.
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Brain development involves a precise and programmed sequence of events. Interference of the mildest kind
severely retards these processes. The biogenesis of myelin which is unique to nervous tissue occurs during
critical phase of brain growth and is considered highly yulnerable to nutritional stress. Lipids account 80%
of myelin membrane and fatty acids constitute major portion of these lipids. Hence its structural stability and
functional integrity largely depends on the nature and composition of these molecular species. The brain
transforms essential and preformed Iatty acids through chain elongation and desaturation reactions governed
by mitochondrial and microsomal systems. Our studies had for their purpose to evaluate the contribution of
long chain and polyunsaturated fatty acid formation towards myelin deposition in particular, under conditions
of nutritional stress. Studies, using both animal models and small-for-date human infants, have endorsed the
existence of an association between stress during brain growth and impaired myelinogenesis. Increase in the
concentrations of polyenes ofphospholipids as a function of gestational age showed two distinct phases during
intrauterine life, apparently reflecting neuronal proliferation followed by glial multiplication. Rapid increase
in long chain Iauy acids of cerebrosides, a common phenomenon occuring towards term paralleling
myelinogenesis. was however retarded in brains of small- for-date infants as evidenced by significant decrease
in the ratio of long chain to medium chain Iauy acids of ccrcbrosidcs. In vitro experiments using labelled
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precursors did indicate an adverse influence of early nutritional stress on the functioning of brain microsomal
system responsible for chain elongation and dcsaturation of fatty acids. Added to these, in vivo experiments
further showed reduced activities of microsomal enzymes; i.e. cytochrome C reductase and glucose-o-Po,
dehydrogenase, which are intimately associated with elongation and desaturation reactions related to long
chain and polyunsaturated fatty acids synthesis of myelin ccrcbrosidcs and phospholipid fractions as against
increased activity in putative myelin - like membrane precursor, indicating a defective transfer of these
preformed lipid constitutcnts to developing myelin membrane. Further experiments suggested an enhanced
utilisation of palmitate in undernourished animals as source of energy, ratherthan for biosynthesis ofmyclin
lipids. These studies show that nutritional inadequacy definitely intereferes with laying down appropriate
fatty acid species, normally expected of myelin membrane, during the active phase of brain growth.
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utritional deficiency such as suboptimal intake of vitamins, during gestation and lactation leads to
maturationallag during development of the offspring. There arc several studies dealing with the histological
development of the peripheral and central nervous system, ontogeny of electrical activity in rcceptors and
cortex as we11as behavioral studies relating to the deficiency of thiamine, riboflavin, pyridoxin and other
vitamins. The time lag that generall y ensues, for example, in the ontogeny of electroretinogram (ERG). Theta
rhythm in the hippocampus, depth perception and exploratory behaviour can be correlated with the lag in the
development of the structural substratcs. TIle structure-function relationships in terms of maturationallag,
are examined through systems approach in order to arrive at general principles governing the normal as well
as impaired processes during development.
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Brain is uniquely vulnerable to nutritional insults during critical period ofits development from midgestation
through the early pre-school years. Studies in both experimental animals and humans, have shown that
protein-caloric malnutrition, results in microcephaly" delay in cerebral maturation, reduction in neuronal
number, their processes including synthesis of transmitter and glial proliferation.
Hence nutritional
deprivation of the developing brain can result in defects of excitation, conduction and integrative functions.
Couple of studies conducted in our clinical neurophysiology laboratory, have shown that children suffering
from different grades of protein-calorie malnutrition, vitamin A and B12deficiency, iron deficiency anaemia,
have delayed absolute and interpeak latencies (IPLs) of various evoked potential responses, corroborating
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these defects in the brain. Auditory brainstem evoked potential responses (ABEPR) were studied in inliants
and young children having three grades of protein-caloric malnutrition. Of the ninety six subjects, thirty three
percent showed abnormal IPLs and eight percent abnormal morphology.
These abnormalities were more
common in malnourished infants as compared to children and the former had involvement of pontorncscnccphalic pathways. In children suffering from night blindness pattern reversal visual evoked potential
responses (VEP-P) were recorded and compared with controls. Twelve percent of the night blindness cases
with xcrophthulm ic lesions showed bilateral and iwcntyscvcn percent unilateral
abnormalities in VEP-P.
Fifty percent of the abnormal VEP cases showed improvement on Vitamin A therapy. The salient feature of
pernicious anaemia cases, was reduced amplitude of evoked potential responses, which reverted back to
normal on Vitamin B12therapy. Iron deficiency anaemia, cases did not show signi ficant changes in ABEPR
when corn pared to norm al. These Iindi ngs suggest that integri ty of sensory function (audi tory, visual) not onl y
depend upon normal protein-caloric diet but also on Vitamin A, B12. Hence the process of myelination,
neurotransmission and axonal conduction in a developing brain, is a function of multifactoral nutritional
status, which includes normal proteins, calories, vitamins and minerals intake, during critical period of brain
growth and development. Severe malnutrition may result in hearing and visual impairment leading onto
sensorineural deafness and blindness.
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We investigated the circadian rhythm in xiccp-wakclulncxs (SW rhythm) and in the rectal-temperature profile
(Temp ~hythn~) of a.24-yea.r~old f~male subject under conditions of social and temporal isolation. The subject
~taye~ 111the ixolation Iacility, fined with basic living amenities but devoid of time cues, for 35 days. In
Is?lallOn t.he Temp rhythm of the subject free ran with a period of 25.1± 0.8 h, but her SW rhythm free 'ran
WIth a penod of 45.9 ± 2.1 h (circabidian), resulting in dcsynchronisatinn of the two rhythms. In 35 calendar
daysY1e s~bject experienced only 22 subjective, sleep-wakefulness days. Interestingly the menstrual cycle
?fLh~s subject was normal, i.e. two episodes of onset of menses occured 28 calendar days apart. Wc conclude
1I~tlllS. first report on the subject that the menstrual cycle in the human female may not be coupled to the
Circadian rhythm underlying sleep-wakefulness while under social and temporal isolation.
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(No abstract)
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We are interested in understanding how sensory information is encoded in the chemosensory pathways in
Drosophila mclanoguxtcr. In this talk, I will discuss experiments which investigate how information about
chemical stimuli is encoded in the brain of the fly. These results lead us to suggest that olfactory information
is mapped spatially in distinct regions or the brain. This proposal raises the question of how these maps arc
generated during development.
We are addressing these issues using a combination of behavioural,
physiological and molecular approaches. along with classical methods, to address this question.
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\ 1.1:::11I:lllhIOlll:::yIS <I I1l'\\ ~lIhJeLI. one ul lilL il: Imd ~l'll'nLl'~ generated h) Space ,\gl': tile IlLW technology I'
tile harnessing or clcctro magnetic energy as a therapy tool 1'01' alleviation of human sutlcrings.
Our
preliminary experiments showed tllat a window exists in the magnetic spectrum in the extremely low
lrcqucncy range or O. I to 1,0 HI. which is beneficial for the biological systems and secondly that the response
is related to the body geometry. Experiments were first conducted in animals and later on normal human
subjects with the head oriented in different directions. The therapy is offered for a wide spectrum of ailments
starring diabetic ulcers and other festering wounds, non-uniting fractures, athletes' trauma. diseases of
neuromuscular origin and in some cases, dysfunctions or the central nervous system such as those leading to
depression, aggression. alcoholism, etc. and most of these with a high percentage of success. The
investigations carried out were: 1. periodical clinical examination; 2. biochemical- RA factor, sugar cortisol,
PBI, cholesterol, sodium.potassium and calcium ions in the blood; 3, goniometric measurements on the range
of movements or the joints: 4. electrophysiological
- EMG, ECG, peripheral bloodllow,
respiration etc. on
a polygraph and 5. EEG in psychiatric disorders. The duration of the treatment is hal I' an hour daily for 3040days. The pulsed magnetic field ofdiffcrcru wave forms were used Iordiffcrcnt diseases with low frequency
;IIHI al1lplitlllk~'()()
IlT Ikncliciall'rkcts
were noticed in about 7()-~(),'; or p.uicru«.
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A variety of channels and their modulation has been described in the literature in various cell types. Channels
have variable ionic and inhibitor spccificitics, which has been the main anchor for their identification over the
last few decades. Increasingly, channels are also being studied fortheir regulation. Ligand and voltage gating
are the most common mode of such studies while metabolic regulation via phosphorylation-dephosphorylation mechanisms has increasingly become attractive in view of the phosphotidyl inositol/protein kinase C
mechanisms. The pharmacology of channels has been restricted to specific toxins which block ion-specific
conductances. I wish to explore. here some exciting developments that seem to be on the way in our
understanding of the channels and their pharmaco-physiology. The probe is the (osmotic) stretch sensitivity,
which was first described for channels in the west and for all membrane proteins, enzymes as well as
transporters, from our laboratory. Indeed we achieved total reconstitution of osmotic sensitivity of a
mitochondrial transporter into Iiposorncs, demonstrating the di rect role of physical parameterss as opposed
to metabolic transformations for the first time. Parallel clcctrophysiological work is yet far from realisation .:
A variety of cells including lymphocytes, RBC, CHO cells etc., exhibit regulatory volume decrease (RVD),
i.c. a rapid decrease in cell volume following its initial enhancement on acute exposure to hypotonic media.
RVDis associated with stretch activation of K" channels when exposed to hypotonic media. We have initiated
studies on stretch-sensitive channels in spermatozoa, which are now demonstrated to have the fastest known
regulatory volume decrease due to quinine-sensitive channels in the sperm head. Wc avoided identification
of these with the classical potassium channels since their monovalent and cationic preferences (based on the
Eisenman series) indicated non-specific pore rather than a potassium channel! Such non-specific pores are
rare and include the acetylcholine channel and a -SH toxin induced channel in RBC. TI1einhibitor spccificity
is also broad. The message from this germ cell appears to be that the physiology and pharmacology of channels
arc likely to offer some unification in function and their evolution.
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Several gastrointcstinal peptide hormones and growth factors have been identified that have significant
proliferative effects on gut mucosal growth. Cancers that arise from the gut mucosa similarly respond to the
mitogenic effects of these hormones and growth factors. We have been specifically examining the role of
gastrin, bornbcsin related peptides and insulin like growth factors in the growth of colon ~ancers. Our studies
to date indicate that while gastrin like pcptidcs and insulin like growth factor-II are candidates for an autocrine
role in the growth of colon cancers, bombcsin like peptides arc not expressed by colon cancer cells. The
expression of gastrin gene was at a very low level in most colon cancer cells, but apparently gastrin mRNA
is relatively stable resulting in the translation of a significant concentration of pre pro forms of gastrin. The
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colon cancer cells however are devoid of the post-translational enzymes. and hence the mature amidatcd form
of gastrin is not expressed by the colon cancer cells. Our initial studies indicate that the pre pro forms and the
non amidatcd forms of gastrin are in fact biologically active and induce a mitogenic response on several colon
cancer cells that are positive for the presence of high affinity gastrin receptors. These studies thus for the first
time indicate that unprocessed or pre pro forms of peptide hormones can also be biologically functional and
hence opens a new area of investigation for determining the biological activity and the role of unprocessed
forms of peptide hormones in cellular functions and especially in cancers. We have developed a modified'
quantitative peR method in order to measure gastrin mRNA levels in different colon cancer cell lines, since
Northern blot analysis is not sensitive enough to measure the low levels of gastrin mRNA present in colon
cancer cells. Several other peptide hormones including bombesin related pcptidcs and neurotensin are also
mitogenic for colon cancer cells. but their physiological role in the growth of cancers is less wen defined.
Insulin like growth factors on the other hand are released in significant concentrations by a high percentage
of colon cancer cells in vitro and the major form expressed and secreted is the IGF-I1 peptide. Inspite of the
fact that almost all colon cancer cell 1ines are positive for the presence of high affinity IGF-I rcccptors, only
40-50% of the cell lines responds to growth effects of exogenously supplied IGF-I. indicating that either
significant concentrations of IGFs or inhibitory factors are secreted by the cells that account for this
discrepancy. We have investigated this question insomedetail and determined that different coloncancercells
secrete variable concentrations and di Ilcrcnt types of IGF binding proteins. the role of which has not been
clarified in the cancer cells. IGF-binding proteins have been proposed as transport proteins for the
somatomedins and apparently have an important physiological impact on the normal functions of soma torncdins. However. possible paracrine and autocrine roIc of IGF binding proteins in modulating the growth effects
of IGFs has not been clearly examined. Our studies indicate that at least some forms of IGF binding proteins
either have no inhibitory effect or may even enhance the mitogenic effects ofIGFs on colon cancers cells. On
the other hand. several other IGF binding proteins are clearly inhibitory and may not only act as scavenging
factors. but may also exert a direct inhibitory effect on the growth of colon cancer cells. The modulatory role
of inhbitory factors such as IGF binding proteins and transforming growth factor B may thus be extremely
important in determining the aggressive nature of colon cancer cells in situ .
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