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Abstract: Blood sugar levels of normal rats treated with 0-400 showed significant
reduction (Pdl.05) as compared to control groups. The fall was seen at one
month and remaincd so uptill 3 months. Hyperglycemic response to adrenaline
was significantly lowered (P<0.05) following 0-400 treatment. 0-400 potentiated
the hypoglycemia following tolbutamide treatment. Blood sugar remained
persistently low in tol.bulamide plus 0-400 treated group after 3 and 4 hours
(P<0.05). In the alloxan-induced diabetic rats, a significant lowering of blood
and urinary sugar was noticed on day 20, 30 and 40 following treatment with 0
400 (P<0.05). Liver glycogen depletion was significantly inhibited in the 0-400
treated group (P<O.025). 0-400 has significantly potentiated cP<0.05) the
hypoglycemic action of insulin in alloxan-induced diabetic rats.
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Some plant extracts have been shown to curb the
rise of blood sugar caused by Pituitary hormones (4).
Gymnema sylvestre (leaf extract) contains gymnemic
acid, which is said to inhibit the adrenohypophyseal
stress response (115), and the hyperglycaemic response
to adernaline (16) and growth hormone (17). It may
also help by increasing peripheral utilisation of glucose.
Tinospora cordifolia also increases peripheral utilisation
of glucose (18), inhibits ihepatic glucose release caused
by adrenaline (19). Pterocarpus marsupium has been
reported to block glucose absorption from gut (20).
Pterocarpus extract has been reported to promote beta
cell regenera,tion in pancreas ((21). Momordica
charantia has been shown to increase peripheral
utilisation of glucose (22) as well as to potentiate
tolbutamide effects (23), It is also heen shown to have
hypoglycaemic effect similar to thaI of insulin
dependent diabetes mellitus patients (24). Shilajeet has
anabolic and pancreatotrophic effects (14).

Animal toxicity studies and phase I clinical trials
in healthy male medical students have confirmed the
safety of 0-400 (25, 26).

INTRODUCTION

Diabetes mellitus was 'known to ancient Indian
physicians as 'Madhumeha'. Since. so many herbal
products induding several metals and minerals have
been described for the care of Diabetes mellitus in
ancient literature (I). Ayurveda has been the first to
give an elaborate description of this disease, its clinical
features and the patterns. and its management by
herbal or herbominera drugs. It is seen that certain
resistant cases of diabetes who do not respond well to
modern medicines like Chlorpropamide. Tolbutamide
and Glibenclamide respond very well when treated
with herbal preparations, alone or in combination with
other oral hypoglycemic agents.

Herbs have been shown to have hypoglycemic
action in animals and humans (2, 3. 4). 0-400 is a
forrnulation of herbal ingredients known for hypoglycemic
action (5. 6).

The main ingredients of 0-400 are:

Gymnema sylvestre 30 mg (7)

Eugenia jambolana 20 mg (8, 10)
Tinospora cordifolia 10 mg (9)
Pterocarpus marsupium 20 mg (10)
Momordica charantia 20 mg (11, 12)

*Corresponding Author

Ocimum sanctum
ShiJajeet

10 mg (113)
30 mg (114)
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In this study, in addition to establishing the.
hypoglycemic action of the preparation, an attempt is
made to find out the possible mode of action.

METHODS

Rats of original Wistar strain bred in our laboratory
for over 45 generations were used in this study.
Experiments were carried out in male and female rats
2.5 to 3 months old and weighing between 175-250
gm. They were allowed to get acclimatized to a standard
laboratory diet (Hindustan Lever Ltd.) and constant
room temperature at 22"C • 24°C with 12 hour day and
night cycle. Drinking water was allowed ad libitum.

The study was pbcebo-controlled and the effect
of 0-400 was evaluated in normal and alloxan-induced
diabetic rats. In normal and diabetic rats the study was
further subdivided into four parts and two parts
respectively. The detailed procedure for each part
is follows:

1. In normal rats:

(a) Effect of D-400 011 blood sugar in normal
rats: The effect of D-400 on fasting b,lood
sugar was studied in normal male and female
rats following 90 days of treatment. In this
experiment, 50 rats (20M+30F) were divided
int two groups of 2 each (I OM+ 15F) in a
randomize manner. Group I rats received 10
mllkg body weight of tap water once a day
orally for 90 days and served as controls.
Group II rats received 2 gm/kg body weight
of D-400 fine powder in the form of an
agueous suspension once a day orally for 90
days and served as test animals. Fasting blood
was sampled by tail ni,pping for determination
of the glucose levels before, and 30 and 90
days after assigned treatment. Glucose was
determined by using dextrostix strips and a
Glucometer (Ames Co.).

(b) Interaction with Adrenaline in normal rats: In
this experiments, on day 0, fasting blood
sugar (FBS) of 8 rats were determined. 100
Ilg of adrenaline was injected subcutaneously
to each rat and blood sugar levels monitored
at 30, 60, 90, 120, 180 and 240 min. After
basal blood sugar profile followi,ng adrenaline,
the rats received D-400 treatment once a day
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orally for 21 days at a dose of 2 gm/kg. On
day 21, following overnight fast, the blood
sugar levels were assessed as on day O.

(c) Interaction with Tolbwamide in normal rats:
The hypoglycemic effect of tolbutamide was
studied before and after 0-400 treatment. Six
rats were used for this experiment. On day 0,
fasting blood sugar (FBS) was determined
and 250 mg/kg body weight of tolbutamide
was administered orally to each rat as an
aqueous suspension. Blood sugar was
determined at everyone hour for 4 hours
following administration of tolbutamide. After
basal blood sugar profile following
tolbutamide, the rats were administered 2 gmt

kg body weight of 0-400 agueous suspension
once a day orally for 2 I days. On day 2 I,
blood ~ugar levels were assessed as on da U.

(d) Interaction with Insulin in normal rats: The
hypoglycemic effect of insulin was studied
before and after D-400 treatment in normal
rats. On day 0, in 8 rats followed by fa, ting
blood sugar (FBS), 0.25 IU of insulin was
injected intravenously and blood sugar W3S

determined at 30, 60, 90, 120, 180 and 240
minutes. The same rats then received 2 gm/kg
body weight of D-400 once a' day orally for
21 days. On day 21, following overnight fast,
the blood sugar levels. were assessed as on
day O.

2, In alloxan-induced diabetic rats:

(e) £jfect of fJ-400 01/ blood and urine sugar ill
alloxan-induced diabetic rats: The
hypoglycemic effect of D-400 was evaluated
in alloxan-induced diabetic rats. Sixteen
female rats were used in thi experiment and
fasting blood sugar (FBS) was delermined
after overnight fast with free access to water.
Following this, alloxan monohydrate was
given intravenously at a dose of 50 mg/kg
body weight and stable hyperglycemia was
confirmed on day 8. Out of 16 rats, only 12
rats responded to alloxan monohydrJte anI
were divided into two groups of 6 each. Rats
in Group I received tap water at a dose of 10
ml/kg body weight once a day orally for 42
days, while Group II rats received 2 gm/kg



Indian J Physiol Pharmacol 1995; 39(2) Effect of D-400 in Diabetic Rats 97

1. In normal rats:
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(c) Tolbutamide 250 mg/kg caused a peak fall in
blood sugar levels at 2 hours that normalized
at 4 hours. Following 0-400 treatment for 21
days, the blood sugar was further decreased
at 3 hours and remained so at 4 hrs. The
difference was significant at both the time
points as compared to tolbutamide alone
(Fig. 3).

both male and female rats. No further lowering
of blood sugar was noticed following 90 days
of 0-400 treatment (Fig. I)

200

(b) Hyperglycemic response to adrenaline at 2
and 3 hours significantly lowered following
0-400 treatment. The total area under the
time curve concentration (AVe) was reduced
significantly as compared to day 0 profile
(Fig. 2).

Fig. 2: Mean blood sugar levels following
adrenaline injection before and after
0-400 treatment in normal male rats
(noS).

B
L
o 150o
D

S
U
G
A

(m:%) ~
501

o,'----'---
o

•• P c 0.005

D-400

(a) The aqueous suspension of 0-400 exerted a
significant hypoglycemic effect on day 30 in

body weight of 0·400. In both groups, after
overnight fast, blood and urine sugar were
monitored on days 20, 30 and 40. On day 42,
after an overnight fast, the rats were sacrificed
for liver glycogen estimation (21)

({) Interaction with Insulin in alloxan-induced
diabetic rats: The hypoglycemic effect of
0-400 along with insulin was studied in
alloxan-induced hyperglycemic rats. Six rats
were taken for this experiment. 50 mg/kg
body weight of alloxan monohydrate was
given intravenously. After confirming stable
hyperglycemia on day 8, 0.5 IU of insulin
was given intravenously and blood sugar
determined at 30, 60, 90, 120, 180 and 240
min. The same procedure was repeated after
0-400 treatment at a dose of 2 grnlkg body
weight once a day orally for 21 days.

RESULTS
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Fig. 1: Mean fasting blood sugar (mg'\{,) before,
30 and 90 days after 0-400 treatment
in normal male and female rats (n-25).

(d) In normoglycemic rats, interaction of insulin
with 0-400 on blood sugar profile elicited
comparatively same findings.



98 Anlurlikar el al Indian 1 Physiol Pharmacol 1995; 39( 2)

120 1000
* " P ( 0.05 •• 0 P ( 0.05

100 aDo

~ aJ
o
D

S
U
G 60
A
R

(mg%)
40 -

*
Tolbutamide
250 mg/kg
Day - 0

*
TOlbutamide 250 mg/kg
21 dlya artar
0-400 Irealmlnt

U
R
I 600
N
E

S
U 400
G
A
R

(mg)
200

Day 40Day 30

ImEl Control ~ D-4QO

Day 20

432

HOURS

20 '----_'-- '-- 1..-__---'

o

Fig. 3: Hypoglycemic .effect of tolbutamide
before and after D-400 treatment in
normal male rats (n-6).

Fig. 5: Mean urine sugar excretion (mg)
and effect of D-400 treatment in
alloxan-induced diabetic rats (n-6).

(f) In hyperglycemic rats, D-400 has significantly
potentiated the hypoglycemic effect of insulin
at 90, 120, 180 and 240 min (Fig. 7).

2. In Alloxan-induced diabetic rats:

(e) D-400 treatment significantly lowered the
blood and urine sugar on days 20, 30 and 40
(Fig. 4, 5) as compared to placebo and
correlated well with liver glycogen levels on
day 43 (Fig. 6).
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Fig. 4: Mean FBS (mg%) levels on days 20,
30 and 40 following D-400 treatment in
alloxan-induced diabetic rats (n-6).

Fig. 6: Effect of 0-400 treatment on liver
glycogen in al'loxan-induced diabetic
rats (n-·6).
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Fig. 7: Blood sugar 'levels following insulin
injection before and after '0-400 treatment
in al'loxan-induced diabet,ic rats (n-6). In alloxan-induced diabetic rats, D-400 produced

a significant hypolycemic effect and reduced urinary

sugar excretion. The hypoglycemic effect of insulin

was enhanced and the liver glycogen store was signifi

cantly higher following treatment with D-400. All

these findings suggest that D-400 may be acting through

some mechanism, viz. improvement in the receptor
responsiveness to insulin causing increased glucose

uptake by the tissues. Hence, further studies are

essential w substantiate the present findings and also

to establish the probable mechanism of action of

D-400 distinctly.

homeostasis, further fall beyond certain li.mits was not
possible. This is a desirable feature .

In another experiment, the hyperglycemic response

to adrenaline was reduced following 0-400 treatment

in rats. Adrenaline is known to cause suppression of

insulin release via alpha receptors thereby raising

blood sugar levels. It appears that D-400 may possess
the ability to stimul,ate the pancreas, thereby

antagonizing the effect of adrenaline and resulting in

raising the level of circulating insulin. This in turn

decreases blood sugar levels.

DAOO prolonged the hypoglycemic effect of

tobutamide in norma:1 rats. This could be due to the
action of D-400 on liver glycogen thereby preventing

the hepat,ic glycogenolysis, which is further

substantiated by the rise in liver glycogen levels in

diabetic rats treated with DAOO. This prevention of
glycogenolysis by DAOO must have counteracted the

rise in b;lood sugar two hours after tolbutamide

administration.
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In the present study, D-400 exhibit a small but

significant hypoglycemic effect in normal rats. The
hypoglycemic effect of D-400 on fasting blood sugar

levels was attained after 20 days of treatment and did
not decrease further even upto 90 days. This may be
due w the fact that, these being normal animals In

whom carbohydrate metabolism was already in
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