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Summary: Tissues of the frog, Rana tigrina were found to contain antihistaminic principle(s). Skin
was found to be its richer and more consistent source than the other tissues. Trichloracetic acid
(10% wrv in water) was a suitable solvent for its extraction.

The antihi tamic principle was heat-labile but was resistant to trypsin and chymotrypsin; it readily
crossed the dialysi membrane.

The frog skin extract inhibited the action of histamine, bradykinin, barium chloride and acetylcho-
line on the isolated guineaping ileum and rabbit jejunum and that of 5-HT, oxytocin, bradykinin, ba-
rium chloride and acetylcholine on the uterus of the oestrogenized rats. The antagonism was short-
lived and proportional to the dose of the extract. The extract inhibited the Schultz-Dale phenomenon
n the isolated ileum of sensitized guineapigs. In mice it produced sedation and potentiation of the

hexobarbitone induced loss of righting reflex.

It did not alter the effects of histamine, acetylocholine, isoprenaline and adrenaline on the blood
pressure Of the anaesthetized dogs. In small dose the extract did not affect the isolated guineapig
heart; larger doses produced depression.

In anaesthetized dogs, the extract considerably reduced the increase in the cutaneous capillary
permeability induced by histamine, bradykinin or 5-RT.

It markedly inhibtied the histamine-induced gastric secretion in anaesthetized dogs. In Shay rats,
it significantly reduced the volume and the acidity of the gastric contents as also the severity of the
ulcerforrnation.

There is a theoretical possibility that the naturally occuring antihistamines like the frog skin extract
may be of some use in peptic ulcer and allergic diseases.

Key Words: Rana tigrina naturally occuring antihistaminic principle inhibition of histamine
induced gastric acid secretion gastric acidity and gastric ulcers in rats

INTRODUCTION

Tumours of certain plants and, tissues, blood and urine of ome mammals contain antihis-
taminicprinciples (6,12,15,1,13 & 9). Apparently no work ha been reported so far on other
animal phyla.

During the e timation of histamine in the tissues of the common Indian frog Rona tigrina,
Bhide(4) observed that the tissue extracts antagonized the effect of histamine on the isolated gui-
neapig ileum. The present paper describes further work with thi material.
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MATERIALS A D METHODS

Solvents and extraction: Adult frogs (Rana tigrina) of either sex (90-500 g) werepithed
were anaesthetized by injecting pentobarbitone sodiwn (60 mgJkg) into the abdominalcal'i
Various tissues were cut out, washed in distilled water and dried quickly on filter paper.AI
weighing, they were transferred to beakers containing individual solvents (5-15 mllg of the tiss
of analytical grade. The tissues were cut into small pieces and left at room temperature (65·102'
for extraction. When petrolewn ether, ether and acetone were used as solvents, the beakers\I
kept in the refrigerator at about 8°C. After 3-5 days, the supernatant was separated fromtll
tissue residue. The latter was rinsed twice with the solvent and the washings collected and pooled
with the supernatant. The pooled extracts were evaporated to dryness under a fan at r
temperature.

When the .issues were extracted with solutions of NaOH or Na2C03 or HCl, the evapora-
tion was omitted but the pH of the extract was brought to 7 by using narrow range pH indicator
paper prior to using the extract for biological assay.

When the tissues were extracted with trichloracetic acid, the supernatant was shaken400
times with 4 volumes of ether on 4 successive occasions, to remove the trichloracetic acid(l~
The remaining aqueous extract was then briefly and gently warmed to remove traces of ether
Extracts with trichloracetic acid were also made with the skin of 3 toads(B£ifo melanostiae
1 house lizard (Hemidactylus flaviviridis), 3 albino rats and 2 guineapigs.

The extracts of tissues were diluted with distilled water such that 1ml would correspond:
200 mg weight offreshtissue. The extracts oftissues obtained from at least 2-5 animals wereasss-
ed for antihistaminic activity on the isolated guineapig ileum. The results of these experiment
indicated that trichloracetic acid solution (3% or 10% W/V in water) was the most efficient solvent.
The frog skin extract thus prepared is hereafter referred to as "the extract" and, its dose refers 10

the weight of fresh skin. For convenience, about 10-30 g of frogs' skin was extracted withtn-
chloracetic acid, processed with ether and then stored at 8°C in stoppered glass bottles. Unde;
these conditions, the antihistaminic potency of the extract did not decline during 10 weeks.

Pharmacological experiments: The effect of the extract was studied On isolated guineapig ileum,
isolated uterus of rat in oestrus and isolated rabbit intestine according to methods detailed
elsewhere (17). The capacity of the isolated tissue bath was 9 ml and the magnification of tbe
lever was 7 to 10.

Schultz-Dale reaction: Adult guineapigs of either sex were injected ip, on 2 successie
days,5 ml of fresh egg-white solution (25% V/V in water); or, in some animals, 2 mI horse serum
was twice injected ip at the interval of 3 hr. After 21-30days, they were killed and pieces of ileum
were mounted in the isolated organ bath as described above. The response of individual piecs
to 0.1 ml of fresh egg-white solution or horse serum with or without different doses of the extract
was recorded.

Isolated guineapig heart: Langendorff's method (7) was followed for recording the ampli
tude of contraction of the guineapig heart.
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. Blood~tessuIe o{the dog: Dog of either ex. 1-\5 kg) ere ann.e tb.etl7! 0. "l itb. -pen.\o-
b~bltone sodium (35 mgJkg ip). Carotid artery blood pressure was recorded on smoked paper
Withmercury manometer; drugs were injected through the cannulated femoral vein.

Hexobarbitone-induced loss of righting reflex in mice: The extract (0.1-1.0 gjkg) or compara-
blevolume of distilled water was injected ip into albino mice (25-45 g) of either sex. This was
followed,20 min. later, by 50 mgjkg hexobarbitone sodium injected by the same route. The du-
rationof loss of righting reflex by individual animals was noted.

Effects on capillary permeability: Light brown dogs of either sex were anaesthetized with
pentobarbitone sodium (35 mglkg ip). The hair on the abdomen was carefully clipped, without
causinginjury to the skin. Evans blue dissolved in distilled (water 50 mg in 10 ml) was injected
intravenously. Within 10 min, suitable solutions of the agonists in normal saline were injected
intradermally at various sites on the abdomen and, in addition, solutions of the agonists mixed
withvarious concentrations ot' the extract or mepyramine maleate. Normal saline, the extract
andrnepyramine were separately injected intradermally as controls. The volume of the fluid
injectedat any single site was 0.1 ml. One hr.later, the diameter of individual areas of blue dis-
colouration at sites of intradermal injections was measured.

Histamine-induced gastric secretion in dogs: Dogs of either sex (5-15 kg) were used.
After20 hr starvation (water allowed), they were anaesthetized with pentobarbitone sodium
(35 mgjkg ip). After a midline abdominal incision, the pylorus was exposed and ligated;
thestomach was opened by a small cut on it ventral surface about 4 cm proximal to the pylorus.
A short glass cannula (7 mm diameter) was left in this opening to keep it patent and the stomach
contentswere aspirated by a soft rubber catheter. To ensure complete removal of food particles
at the beginning of the experiment, the stomach was washed repeatedly with 10-15 ml distilled
water(37°C).

Histamine was injected se (13) and the gastric contents were completely aspirated at 15
min intervals; the gastric secretary stimulation by histamine usually subsided within 10 min
(Fig. 5). The 15 rnin values of volume and acidity obtained over this period were pooled and
considered as the individual response to histamine injection (Table III). In the control study,
histamine injections were repeated after the gastric secretary rate returned to the basal level.
In the other groups of animals, after obtaining the control response to histamine, the extract
(0.3-2.5g/kg) was injected intravenously and the response to subsequent injections of histamine
was studied. Individual dogs received only one dose of the extract.

Gastric juice sample were titrated with 0.1 N NaOH using Topfer's reagent and phenol-
phthalein as Indicators to estimate the free and total acid respectively.

Shay method (13): Adult albino rats of either sex were deprived of food (but not of water)
for 48 hr. Under ether anaesthesia, the pylorus was ligated, the extract or distilled water was
injected into the duodenum and the abdominal wall was closed. Following denial of food and
water for the next 18 hr, the animals were killed, the stomach was carefully taken out and, afetr
measuring the volume, the acidity of the gastric contents was determined as described above. The
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ulcers on the stomach mucosa were graded as follows and the ulcer index calculated by the met
of Pauls et al. (14).

Types of ulcers

Small pinpoint ulcers (according to size and number of ulcers persent)
Large, well demarcated ulcers
Haemorrhagic and perforated ulcers

Grades

± to
++± to

+++± to
RESULTS

Solvents: Of the various solvents used, water petroleum ether, benzene, chloroio
and diethyl ether failed to extract the antihistarninic principle from the frog skin as did aque
solutions of ethanol (20, 50 and 96 % VIV), methanol (20, 50 and 96 % VIV), acetone (20 and SO

V/V), HCI (0.5,3.0 and 10.0 % W IV), Na2 C03 (0.5 and 3:0 % W/V) and NaOH (0.5 and 3.0% \V.'\
Extracts with acetone (pure) and 1 % W/V trichloracetic acid in water had some activity. BOWel

with any individual tissue sample the highest yield was obtained by 3 % and 10 % W/V trichlorac
acid in water.

Distribution of the antihistaminic principle in various tissues: The skin of the frog wast
richer and more consistent source of ant ihistaminic principle than the other tissues studied (1
I). The antihistaminic potency of the extracts of the skin pieces obtained frcrn tte upper:
the back, the abdomen and dorsal and ventral surfaces of the hind limbs of the individual frogs
almost identical. Extracts prepared between February and ovember were invariably act
thus while the extract of 20-100 mg of the skin obtained during this time of the year couldabol
the contractile response of isolated guinea-pig ileum to 1 p.g histamine, ,extracts of as much
0.5g skin of the frogs killed in December were found to be devoid of antihistaminic actii
Also, there was variations in the potency of the samples obtained from the individual frogs.
sex and weight of the animal were apparently unrelated to this variation. When the frogI

pieces were repeatedly extracted with aliquots of 10 % trichloracetic acid, about half of the anti
taminic activity was recovered in the first 24 hr. and, the remaining in the next 48 hr. Prolos;
extraction for beyond 48 hr did not yield any additional antihistarninic activity.

The sample of the extract from 1 g skin yielded about 56-60 mg dry residue and the
of the extract was about 6.5. Estimated by flame photometer, extracts from 1 g skin samp
contained 0.4-0.7 mg potassium (n=3).

Trichloracetic acid extract of the skin of toad and house lizard (but not of rat and guineap
showed antihistaminic activity. Extracts of about 250 mg skin completely blocked the action
0.1-0.3 p.g histamine in 9 1111 bath volume.

Stability of the extract: The frog skin extract stored at 32°C for 8 days did not lose
antihistaminic activity; however, when kept for 12 days, it lost over 50% activity. Addition
concentrated Hcl to make the pH of the extract 1 or of aOH to make the pH 11 did not inlu'
the rate of inactivation at 32°C. The extract, however, lost considerably its antihistaminic

Volume 17
umber 3

vity whei
antioxide
pheric 0,

not be tl
extract 8

while evi

TAB

TisslI.

Skin
Thigh m
Gastrocn
Rectus a
Lungs
Heart
Kidneys
Tongue

tomach
Liver
Intestine

mg/rn
kinin,

respo
126-2
was t



July 1973
Ind. J.: Physiol. Pharrnac.

dex calculated by the method

Grades

± to
++± to

+--L+± to

++
+++
++++

ther, benzene, chloroform,
thefrogskin as did aqueous
V V), acetone (20 and 50 %

aOH(0.5 and 3.0 % W/V).
hadsomeactivity. However,
oandlO%W/Vtrichloracetic

Theskin of the frog was the
eothertissues studied (Table
brained frcm tl.e upper jaw,
bsofthe individual frogs was
mberwere invariably active
imeofthe year could abolish
e,. extracts of as much as

d of antihistaminic activity.
theindividual frogs. The

iation. When the frog skin
cid,about half oft he ant ihis-
inthe next 48 hr. Prolonged
minicactivity.

mg dry residue and the pH
ractsfrom I g skin samples

(butnot of rat and guineapig)
pletelyblocked the action of

for 8 days did not lose its
50% activity. Addition of
ethepH 11 did not inhibi t
ablyits antihistaminic acti-

Volume17
Number3

Antihistarninic Principles in Frog Tissues 217

vitywhenkept at these two extreme pH for 24 hr. Addition of ascorbic acid (l0 fLg/ml) as an
antioxident or of a layer of petroleum ether on top of the extract (which cut it from the atmos-
phericoxygen) for 7 days could not improve its stability, indicating that oxidative reaction may
notbe the important cause of inactivation of the extract at room temperature. Storage of the
extractat low temperature (8°C) for as long as 10 weeks did not alter the antihistaminic potency,
whileevenone hour's exposure of it to 100~Ccaused a complete loss of the activity.

TABLEI: Antihistaminic activity in tissues of Rana tigrina killed between August and November.
Tissues were extracted with 10 % trichloracetic acid.

Number of animals
used

Number of extracts
which had antihista-
minic activity

Approximate antihis-
taminic potency of
the (issue extracts

Tissues

19
14
14
13
13
13
13
7

13
12
13

19
6
6
9
6
6
8
2
4
9
5

++++
+++
+++
++
+
+
++
++

Skin
Thighmuscles
Gastrocnemius muscle
Rectusabdorninis muscle
Lungs
Heart
Kidneys
Tongue
Stomach
Liver
Intestine(smau and large)

+
+++

The 4 grades of antihistaminic effect (++++,+++,++ and-l-) indicate 50% inhibition of the histamine
response (0.3) (J.g in 9 ml bath volume) of the guineapig ileum by the extracts of tisues weighing 10-125 mg;
126-250 mg, 251-375 mg and 376-500 mg respectively. When 500 mg extract produced about 25 % inhibit on it
was taken as ± .

The ant ihistaminic activity was not lost when the extract was incubated with trypsin (0.35
mg/ml) or chymotrypsin (0.2 mg/ml) at 37°C at the pH 8 for 4 hr. A similar treatment of brady-
kinin, a polypeptide abolished its activity as tested on the isolated guineapig ileum.

Attempted purification: When the extract was added to 3 volumes of cold (8° C) acetone,
therewas a dense precipitate. This was dried and weighed; the acetone-water supernatant was
alsoevaporated. Although the residue from the supernatant was only about half'the weight of the
precipitate, it had 4-12 times more ant ihistaminic acticity on weight basis.

After 18 hr dialysis in distilled water, no antihistaminic activity could be detected in the
dialyzed extract.

Pharmacolgical study:

Isolated guineapig ileum: The extract reduced or abolished the contraction of the gui-
neapigileum induced by histamine, bradykinin, barium chloride and acetylcholine, (n= 10). In a
9 ml bath, usually the frog skin extract (30 mg) reduced the response of the t issue to histamine
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,f, ,

acid phosphate (1/Lg), bradykinin (0.2 f.Lg) and barium chloride (1 mg) by about 100, 30 and 50%
respectively; :.as much as 300 mg wa unable to inhibit the response to acetylcholine (1 fLg)·
The antagonism was short-lived and increa ed with larger dose of the extract (Fig. 1) and could
be overcome by increasing the dose of the agonists. When mixed, in vitro with histamine and left
for 15 rnin, the extract produced the same total effect as when the two were separately added to the
organ bath. In doses of 0.1-2.0 I-'g (per 9 ml bath volume) adrenaline and isoprenaline blocked the
action of 1 f.Lg of histamine.

••• J: ••• E ••. E.rE.... • •.• E •• [O.f •• E ••• ro lO 100 )00 •. •. •. IQ" Cl ~o •.•. 1,1('''\00 Cl" !.

Fig. I; Isolated guineapig ileum. Dose-respon e cycle 3 min. Doses per 9 11I1 bath volume. Frog skin extract
(B,Hindu figures represent the weight of the fresh skin in mg) was added 30 sec before (a) histamine (. =
1.0I-'g), (b) acetylocholine ( : = J.O I-'g), (c) bradykinin (0= 0.2 I-'g) or (d) barium chloride ( : = 1.0
mg).

Oestrogenized rat uterus: The extract reduced the contraction of the rat uterus induced by
5-HT , acetylcholine, bradykinin, oxytocin and brarium chloride (n= 5). Again, the antagonism
was short-lived and greater with larger doses (Fig. 2, 3).

Isolated rabbit jejunum: ,The extract produced dose-related relaxation of the rabbit intes-
tine. It also antagonized the action of histamine, bradykinin, barium chloride and acetylcholine
(n=5).

With the 3 isolated tissues mentioned above, it was found that, for blocking the action of
acetylcholine, about 3-4 times more extract was required than that for blocking the action of other
agonists.

Schultz-Dale reaction: Contraction of the isolated intestine of the senstized guineapigs
(n=3) induced by the antigen could be completely suppressed by 0.1-0.3 g of the extract in 9 ml
bath volume (Fig. 4). .
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Fig. 2: Isolated uterus of the oestrogenized rat. Dose response cycle 4 min. Doses per 9/11/ bath volume. Frog
skin extract (E, Hindu figures represent the weight of the fresh skin in /IIg) was added 30 sec before 5-HT
(0 ~O.OI (Lg). acetylcholine ( : = 5.0 [log)or bradykinin (6. =0. J (Lg).
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Fig. 3; Isolated uterus of the oestrogenized rat. Dose-response cycle 4 min. Doses 9/111 bath volume. f-rog

skin extract (E, Hindu figures represent the weight of the fresh skin) was added 30 sec. before oxytocin
(0=0.05 I.U.) or barium chloride ( : = LOll/g).
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[Fig. 4: Schultz-Dale reaction of 3 pieces of ileum of a sensitized guineapig. A - 0.1 ml horse serum (anti
B _ 100 mg frog skin extract and 0.1 1111 horse serum added in quick succession; C-200 mg frog
extract followed after 30 sec. by 0.1 1111 horse serum, D.
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TABLEI1: Effect of the frog
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A B c o

Isolated guineapig heart perfusion: Upto 50 mg dose, the extract did not alter the chro
tropic or inotropic function of the isolated guineapig heart (n=6). High doses reduced the for
and the rate of contraction; 300 mg dose produced rapid cardiac arrest in diastole.

Blood pressure: When injected intravenously in 0.3-2.0 gfkg doses, the extract didnt
affect the blood pressure of the anaesthetized dogs; nor did it alter the actions of histamine,ace·
tylcholine, isoprenaline and adrenaline on the blood pressure (n=8).

Effect on hexobarbitone-induced loss of righting reflex: On receiving the extract, themi
became quiet and there was narrowing or closure of the palpebral fissure; however, theycoul
be aroused by touch or noise. Out of 33 control animals which received only hexobarbitone.]
lost the righting reflex for an average period of 13 min. The index ofloss of righting reflex(
animals losing the reflex X the average duration in min of the loss of reflex) was 507. Out
15 mice receiving 0.1 gfkg of the extract, 12 lost the righting reflex after hexobarbitone fort
average 8 min period (the index - 640); with 1gfkg, 11out of 15mice lost the reflex for the avera
24 min (the index-1752). In another experiment conducted in this laboatory (17) it was fou
that out of 15 mice receiving 5 mgjkg chlorpromazine, 12 lost the righting reflex for the aven;
22min (theindex-1804).

Effect on the cutaneous capillary permeability: The increase in capillary permeabil
induced by histamine, bradykinin and 5-HT could be clearly reduced by the extract. The ext
alone did not significantly increase the permeability. In the dose used here, mepyramine block
the increase in capillary permeability induced by the histamine but not that by bradykinin
S-RT (Table II).

Inhibition of histamine-induced gastric secretion in dogs by the extract: The ani
responded well to 15-30 fLg/kg histamine and in all these experiments, the changes in the volu
and in the free and total acidity were nearly parallel. In individual animals, the response:
repeated injections of a particular dose of histamine was generally uniform (Fig 5-i). In tb:
control experiments where 14 dogs received histamine alone, compared to the 14 initial respons
to histamine, only 7 out of 27 subsequent responses indicated 4-38% lower, acidity and, onll
2 of these 7 indiated 28-38% reduction. The animals remained sensitive to histamine for abou
-6-10 hr which permitted study of the response to 4-7 injections of histamine.

Agonist (dose)

Histamine acid phosphate (1.0 (.lg)

Bradykinin (0.2 I-Lg)

S-HT creatinine sulphate (0.1 (.lg)

il

The capillary permeability it
Grades ±,+, + +,+++,
diameter respectively.
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In 8 dogs, when the extract was given in"hvenously, it invariably and impressively're
dured theresponse to histamine. With the higher doses of the extract, the response to histamine
was completelyabolished during the remaining hours of the experiments; at this stage, dose
ofhistamine 2-10 times higher than the initial ones failed to produce significant response (Fig.
5-ii).Thus, compared to the 8 initial responses to histamine, all the subsequent 29 responses
obtainedafter the injections of the active extract indicated 15-100% decrease in acidity and 2
outof these 29 indicated 50-100% inhibition.

A sample of the frog skin extract which was only about 1/20th as potent antihistamine
(whenassayed on guineapig ileum) as those used above was also tested in 3 dogs as a negative
control. It did not produce discernible inhibition of histamine-induced gastric secretion.

TABLEII: Effect of the frog skin extract and mepyrarnine on the increase in cutaneous capillary permeability
induced by histamine, bradykinin and 5-RT in anaesthetized dogs.

Weight of the frog skill
present ill the extract
which was mixed with

agonists

Dose of mepyramine
maleate

Increase ill the capillary
permeability (number of
experiments'[

Histamineacid phosphate (1.0 p.g)

+-t-++ (9)
+++± (3)

+++ (3)

++ (3)
± (3)

++ (2)
+ (I),. (I)

++++ (9)

+++ (2)

++ (3)

+ (3)± (3)

++++ (I)
++++ (I}

++++ (4)

++ (2)
+ (2)± (2)
Nil (2)
++++ (I)
+++~ (I)

Nil (2)
± (6)

blue-stained area.
1~-14mlll, and 14-16111/11.

5 mg
10 mg
20 IIIg
40l11g

5 flg
10 flg
15 flg

Bradykinin(0.2 flg)

5 111!/
10 IIIg

20 mg
40 mg

5·HT creatinine sulphate (0.1 p.g)

5 IIIg

10 mg
20 mg
40 mg

Nil 20l1lg
40 mg

The capillary permeability increase was assessed by measuring the diameter of the
Grades ±,+,t+.+++,++++ indicate 6-811I111. 8-10I11m, 10-12111111,
diameter respectively.
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Fig. 5 (i)&(ii): Gastric secretary response of 2 anaesthetized dogs receiving histamine subcutaneously,
represents the volume of gastric contents collected and dotted one, the total acidity, I
control study; 27 f.tg/kg of histamine at A and E; 13,5 f.tg/kg of histamine at C, F and
of distilled water (subcutaneously injected) at Band D. (ii) Second dog: 15 !LgJkg
injected at A, F and G; 10 f.tg/kg of histamine at B, D and E; 30 f.tg/kg of histamine
and 1.3 g/kg of frog skin extract at C.

TABLEIll: Effect of the frog skin extract on the gastric acid secretion and on the ulcer formation
in Shay rats. The extract was injected into the duodenum. lS.D. = standard deviation;
P calculated by Hest; NS = not significant when P > 0.05. 8index = average ulcer
grade X percent animals showing ulcers.

Group (number of Dose of Average volume Average gastric Average gastric Average grade of Ulcer

rats) the extract of gastric juice free acid ill total acid ill ulcer,s S.D. (p) index

(g/kg) ml'*<S.D. (p) terms of 0.1 N terms of 0.1 N
NaOH ml±S.D. NaOH ml±S.D.

Control (24) il (I ml 4.8±0.53 1.03±0.28 2.42±0.46 2.05±0.24 206

distilled
water) 1.22±0.32 111

The extract (11) 0.5 3.34±0.8 0.68±0.34 1.82±0.55

( S) ( S) «0.05)

The extract (10) 1.5 1.93±0,54 0.18±0.1 0.77±0.35 0.5±0.15 30

«0.01) «0.01) (<0.001)

The extract (15) 5.0 1.93 0.75 0.71±0.44 1.08±0.65 0.69",0.02 44

«0.01) «0.01) (<0.01)
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DISCUSSION

In the present work, the term "antihistaminic" is used for convenience and because, as
inthe previous reports (reviewed by Kovacs et al., 9), antagonism to histamine was the first
to be detected and studied. The term does not imply the highly specific antihistamine action
whichcharacterizes synthetic antihistamines.

Because the antihistarninic priciple is often found in many other tissues of the frog
(TableJ), it cannot be considered to be "peculiar to its skin alone. Antihistaminic activity
wasdetected in the skin of the toad and house lizard; however, no further work was
conducted in these species.

The chemical structure of several naturally occurring antihistaminics studied so far is not
known(9), and, in the present work, the experiments have been conducted with the crude or
partially purified extracts. Although the data presented here are insufficient for ascertaining
thechemical structure of the antihistamine principle in the frog tissues, some preliminary work
has been done. Since it is inactivated on boiling, it is unlikely to be an inorganic substance.
Since 10% trichloracetic acid (which denatures and precipitates proteins) could extract it -out
fromthe tissues, it is not likely to be a large protein. Unlike bradykinin, the extract was not
inactivated by trypsin or chymotrypsin; therefore, it is not likely to have comparable poly-
peptide structure. Its rapid passage across the cellophane dialysis membrane indicates com-
paratively small molecular size. Comparative rates of elution through the sephadex G-50
column indicate that the molecular weight of the active material is probably less then 1200
(Authors' unpublished observations).

Catecholamines like adrenaline and isoprenaline do inhibit the spasmogenic action of
histamineand other agonists on the rsolated smooth muscle preparations. On the isolated guinea-
pig ileum, 0.1-2.0//-kg of adrenaline or isopanaline had inhibitory effect comparable to that by
20-70 mg of the frog skin extract. On the other hand, in doses which produced marked in-
hibition of histamine-induced gastric secretion (0.3-2.5 g/kg) the extract, unlike adreanline or
isoprenaline did not alter the blood pressure of the anaesthetized dogs. Also, on the isolated
guineapig heart, the extract had only inhibitory effects. These findings, render it unlikely that
the antihistaminic principle in the frog skin extract is adrenaline or isoprenaline-like.

In terms of fresh tissue weight, the frog skin extract appeared to possess greater antihistami-
nic activity on the isolated guineapig ileum than those of normal and malignant human tissues
(12, 15) and bovine thymus (9).

On the isolated tissue preparations, larger doses of the extract were required for blocking the
action of acetylcholine than those for blocking the action of other agonists. This finding is in
agreement with those of Kovacs and MelviIle (10) and Kovacs et al. (12) on other naturally
occurring antihistamines.
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Several synthetic antihistamines induce sedation and potentiate the action of barbituratesin
man and animals. The antihistamine from the crown gall tumours induces strong sedation intile
guineapigs (6) and that in the pregnant mare urine produces hypnosis, hypothermia and hexo-
barbitone potentiation (18). The frog skin extract also induced sedation in mice and potentiated
the action of hexobarbitone.

The extract, like some other naturally occurring antihistamines (11) inhibited the incrcee
in capillary permeability induced by histamine, bradykinin and 5-HT and it was nearly equally
effective against the 3 agonists. In doses which blocked the histamine-induced increase in capi
llary permeability, rnepyramine, a synthetic ant i-histamine had no inhibitory action against brtdy
kinin and 5-HT(Table-II).

Synthetic antihistamines do not block the action of histamine on the gastric acid secreting
-,glands. Indeed this anomalous situation has led to the concept that histamine receptors onthese
glands might be different from those on the intes t inal smooth muscles (2). It is, therefore, interest-
ing to note that the naturally occurring antihistamines from human and horse urine (I3)andfrom

- the frog skin (present report) could inhibit histamine-induced gastric acid secretion in the ma-
mmals. Also, all of them could significantly reduce ulcers and, volume and acidity of the gastric
juice in Shay rat preparation (13 and present report). Therefore, it would be worth an
attempt to see if the naturally occurring antihistamines are of value in clinical peptic ulcers.

The ability of the naturally occurring antihistamines to inhibit the smooth muscle contractions
induced by so many agonists and antigen has been described as "the blanket activity" (9) and
it is fully shared by the frog skin extract. So far, they have not been used in allergic conditions
like bronchial asthenia although, on theoret ical ground, they might prove useful. In this connec-
tion, it is curious to note that the Thakur tribe of the hilly area near Bombay eat, for the treatment
of bronchial asthma, the powder of frogs; for this purpose, large-size frogs are killed in the
month of May, eviscerated, smeared with turmeric powder, dried in the sun and then powdered
(Chapekar, 8).

The contribution of naturally occurring antihistamines to the survival of the organismis
not-known. However, in view of their widespread occurrence, it is suggested that they may act,
in vivo, as antigonists of histamine, bradykinin and 5-HT a possibillityentertained by Kovacset
al. (12). Consistent with thi suggestion is the fact that the frog (Rana tigrina) with higher tissue
antihistamine activity than the mammals, is very insensi tive to histamine (5, 16)and to bradykinin
and 5-HT (4). (4). However, more information is required for verification of this role suggested
for the naturally occurring antihistamines.
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