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VN Y.Xe3 N Aim: To compare the efficacy of the selected poly herbal medicine for anti-diabetic activity. Methods and

Materials: Healthy thirty six Albino wistar rats are selected and divided into six groups of six each.
named as ABCDEE A group animals as control group without administering the research drug. B group as Standard group
animals and were administrated Glibenclamide 10 mg/kg BW..Screening methods for anti diabetic activity are:a)Acute toxicity
studies :. The animals of group C,D,E F are given research drug in different doses and are observed for 48 hours for toxicity
effects. b) Normoglycemia—Blood samples were collected through retro-orbital puncture at Oh, 2h, 4h, and 6h after dosing, for
determination of blood glucose levels and the blood insulin levels.c) Euglycemic studies: The animals were induced diabetes
with Intra peritoneal injection of Streptozotocin 60 mg/per kg body weight and after 48 hours the animals are given the
research drug in different dose to Diabetic induced rats. the blood sugar and the blood insulin levels are measured. the study is
divided into two phases. A) Short term study , for this group of overnight fasting animals the research drug was given on day
one only and samples of blood collected from retro-orbital veins on zero hour at frequent intervals up to 24 hours. B)Long term
study.The drug is administered for 14 days, samples are drawn on daily basis and compared with the standard drug group
blood samples. After the study one animal from control group, standard group, and F group was selected and sacrificed and
pancreas and liver have been taken for histopathological examination. Results: There was no mortality of animals in toxicity
studies. Statistical analysis was done with one way ANNOVA and found the drug was effective to reduce the blood sugar level

M.Pharma. Asst. Professor VIPER Narsapur.

with (P<0.001) and increase in Blood insulin level with (P<0.001) compared to the standard drug.

INTRODUCTION

The first physicians to identify the disease was Charka
(1000BC) and Sushrutha 6" Century BC as Madhumeha. The
Diabetes word was coined by Apollonius, medical text written
around 1425, in 1675 Thomas Willis added Mellitus to
Diabetes'.

The metabolic disease or Diabetes Mellitus or Madhumeha is
a condition caused due to body”s infective use of or lack of
insulin. 422 million people world wide have Diabetes”. The
Global prevalence of Diabetes Mellitus for global population
over age of 18yrs was 4.7% in 1980 and increased to 8.5% in
2014°. India has nearly 33 million diabetic subjects today,
which is briefly contributed by the urban population. Diabetes
mellitus is a major endocrine disorder affecting nearly 10% of
the population worldwide'and a key issue of concern.

The disease in its severe state affects major systems of the
body, leading to multi-organ complications. The other
predisposing causes could be due to excessive body weight or
lack of physical activity. The types of diabetes are :1.Type I
Diabetes, 2.Type Il Diabetes Mellitus, 3.Gestational Diabetes.

Oxidative stress in Diabetes mellitus plays a major role in
pathogenesis of the diseases, the same established in
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Ayurveda as vitiation of Dathus by vata is the cause for
conversion of Pramehas to Madhumeha /Diabetes Mellitus®.
Diabetes increases oxidative stress in many organs,
especially in the liver”.Liver is one of the most important
organs that maintains blood glucose levels within normal
limits thus enhancement of blood sugar yield to imbalance of
oxidation-reduction reactions in hepatocytes, so that,
hyperglycemia through increasing in AGEs (advanced
glycation end products) facilitates free radicals production via
disturbance in ROS (reactive oxygen species) production .
Early stages of diabetes, tissues injuries are induced via
hyperglycemia but its progress in latter stages is not related to
hyperglycemia. Therefore, monitoring of blood glucose levels
solely is not sufficient in retarding diabetes complications.
Thus, a suitable drug must have both antioxidant and blood
glucose decreasing properties, with the same principle this
drug combination has been chosen®*". An ancient physician
Vagbhatta of 3 rd century says that all conditions where urine
resembles honey in all aspects and even the body becomes
sweetish, should be regarded as Madhumeha'“"*. Madhava
kara in his treatise Madhvanidhana describes that
Prakarasena Prabhutam Prachuram varam varam karothi
Ethi Prameha'®”’. It means a disease in which large amount,
turbid , urine is frequently excreted such an disease is called
as Prameha/ Diabetes mellitus. Same was told by
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Vagbhatta®. Charka an ancient physician describes that all
diets and behaviours which attribute to increase Kapha will
indirectly cause Madhumeha Diabetes mellitus”®. He also
expressed that this disease could also be because of genetic
cause, and expressed as Beeja doshaja and Kula Doshaja™.

The most important complication of Diabetes Mellitus are
cardiovascular, kidneys, nerves, foot ulcers, infections and
eyes .2.6% Global blindness is due to diabetes™. The common
symptoms of diabetes are polydipsia, Polyuria, constant
hunger, weight loss, fatigue and vision changes. Oral hypo-
glycemic agents like sulphonyl-ureas and bi-guanides are the
conventional drugs used for the treatment, but the adverse
side effect associated with these drugs is a major limitation®*,

The herbal medicines are becoming popular due to better
results and safe use as compared to marketed drugs and
more effective treatment of health problems®. Plants
possessing anti-diabetic activities are of significant interest
for ethno-botanical community as they are recognized to
contain valuable medicinal properties in different parts and a
number of them have shown varying degree of hypoglycemic
and anti-hyperglycemic activity”. The bioactive constituents
found in many plant species are isolated for direct use as
drugs, lead compounds, or pharmacological agents. These
traditional approaches might offer a natural key to unlock
diabetic complications® . The chemical structures of a
phytomolecule play a critical role in its antidiabetic activity.
The efficacy of hypoglycemic herbs is achieved by increasing
insulin secretion, enhancing glucose uptake by adipose and
muscle tissues, inhibiting glucose absorption from intestine
and inhibiting glucose production from hepatocytes™.

The conversion to diabetes is enhanced by the low thresholds
for the risk factors, such as age, body mass index and upper
body adiposity. Indians have a genetic phenotype
characterized by low body mass index, but with high upper
body adiposity, high body fat percentage and high level of
insulin resistance?.

Plants have been used to treat diseases such as diabetes,
jaundice, cardiovascular diseases, heavy metal poisoning,
congestion of abdominal and pelvic cavities and scarlet
fever”. It is estimated that out of 250,000 to 500, 000 species of
plants only 1 to 2% of the terrestrial plants have been
reasonably well investigated. Although today the synthetic
drugs are larger in their number than the natural ones but still
many synthetic drugs have their origin in the natural source
and have been derived from plants and animal®.

Structurally different compounds may be present in the plant
which may have synergic effect. Complexity of these drugs
and their biological variations make it necessary to evaluate
their safety. Therefore, this study has been designed to
understand the synergetic action of this herbal compound
drug which is easily available through out India at low prices
and can be prepared at home with out any big equipment by a
common man. Added to it, this medicine comprises of simple
herbs and fruits which could be procured without cutting the
big trees which helps for environmental safety compared to
the other products of the market. The above facts of Diabetes
Epidemiology in India and globally, and non-availability of
proper drugs which are natural, freely available economic
herbs should have a proper drug combination without side
effects has pushed to explore the synergetic action of this
compound herbal drug (Guduchyadhi Choornam) which is
hypoglycaemic and anti-Oxidant for treatment of type II
Diabetes Mellitus.

AIM OF STUDY:

To compare the efficacy of the selected poly herbal medicine
for anti-diabetic activity with a control and standard anti
diabetic drug in animals.

METHODS AND MATERIALS:

Rationale for animal usage: Pre-clinical studies Provide
general profile of pharmacological action pharmacokinetic
and toxicity of new drug. So, before the administration of new
drug to human being it is necessary that pre-clinical studies
are carried out in smaller animals like rats to understand their
disposition. Both the International Drug Regulatory
Authorities and the Drug Control Authority of India requires
the generation of toxicity data for drugs in 2 species of rodents.
Therefore, all R & D units of Pharmaceutical companies and
also Contract Research Organizations in the country use
rodents (mice and rats) for generating data. The most
commonly used species are the rats and currently Albino
Wistar rats are being used for pharmacological and toxicity
data generation. Studies reported in the literature on anti-
diabetic activity have also been conducted on Albino Wistar
rats. It is therefore proposed to use Albino wistar rats for these
studies as the data generated would be directly useful as
reference data for all future studies. Regulatory
requirements necessitate conduct of anti-diabetic studies.
Though the herbal drugs are abundantly in use, but to be more
on safer side for the synergetic action of the compound drug
the toxic studies and hypoglycemic studies will be done on the
Albino wistar rats.

ANIMALS: The animal studies have six groups. One is control
group (In this group no test drug is given) and the other is
Standard group that is the animals are given Standard drug
that is Glibenclamide. The test goup have four groups. C,D, E
,F. In CDEF groups the animals are given test drug in different
doses 500mg,1000mg,1500,2000mg/kg body weight
respectively.

The present study was done on healthy adult albino rats in the
weight range of (150-240 gm), selected from an inbred group
housed in specially designed cages and maintained under
standard conditions of temperature (23 + 1°C) and humidity of
(55-60%) with a 12-hour light and 12-hour dark cycle for at
least one week before use. To analyze statistically each group
should contain minimum six animals each.. Total of six groups
thirty six animals were used.

All animals consumed standard rodent diet and tap water ad
libitum. Clinical monitoring of the animals was also
performed to evaluate body weight and blood glucose and
insulin levels weekly. All animals were cared for according to
the guiding principle in the care and use of animals®.

SCREENING METHODS FOR ANTI-DIABETIC ACTIVITY A)
Acute toxicity studies B).Normoglycemia:Assessment of
hypoglycemic activity in normal healthy rats. C) Euglycemic
studies: Diabetic induced rats.

ARims & Objectives of Toxic studies: 1.To determine if there is
any acute toxic effect of research drug on the Albino rats by
oral administration. 2. To study the effect compound herbal
drug (Combination of 10 herbal drugs) for anti-diabetic
activity using Steptozotocin induced diabetic model,.
compared with a standard drug (Glibenclimide).

I) ACUTE TOXICITY STUDIES IN ANIMALS Acute toxicity
study was carried out according to method described in OECD
guidelines-425. Guduchyadhi choornam (composition of 10
herbal drugs) was suspended in 1% carboxylmethyl cellulose
in doses of 200mg, 500mg, 1000mg, 1500mg and 2 g/kg body.
wt were each group administered orally to albino rats of either
sex 150-240g The animals were observed continuously for any
change in behavioral responses for first few hours and later 24
hours intervals for a period of 48hours.at the end of this period,

the mortality if any was noted*"**.

II) NORMOGLYCEMIC STUDIES Assessment of hypoglycemic
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activity in normal healthy rats.Carry out the study with
different doses of the Guduchyadhi choornam (GC) in
normal healthy rats fasted overnight. Divide the animals into
groups of six animals each and administer the test drugs per
orally with the vehicle in different doses to different groups of
animals . Group I - Control, 1% Carboxy Methyl Cellulose
suspension in water.Group II - Standard, Glibenclamide, 10
mg/kg b.w, p.o*.

To see Hypoglycemic activity: Group IIl & IV and V & VI- The
powder of the poly herbal drug with the vehicle in different
doses Group III to group VI) as fixed after the toxicological
studies respectively. Blood samples to be collected through
retro-orbital puncture at Oh, 2h, 4h, and 6h after dosing, for
determination of blood glucose levels from the rats and the
blood insulin levels. The glucose levels and blood insulin
levels are compared with the drug dose levels and the
inference is made regarding the hypoglycemic activity.

III. EUGLYCEAMIC STUDIES Induction of diabetes: Induction
of diabetes was done as described by Trivedi et al., (2004).
Animals were allowed to fast overnight prior to injection.
Hyper-glycemia was induced in overnight fasted albino rats of
albino wistar strain (150-240gm)*. Thirty six normal healthy
rats are selected and put into six groups comprising of six
each. All animals are weighed and list is prepared (enclosed).
Animals are fated for 8 to 12 hours before administration of
STZ injection Intra-peritoneal.Five percent dextrose solution is
prepared to be given to the animals soon after the
administration of STZ Streptozotocin injection given. Buffer
solution for dissolving the STZ is prepared.STZ is added to the
buffer solution. Animal weight chart with STZ dose chart was
prepared and Administered drug accordingly.

Induction of diabetes was done as described by Trivedi et al.,
(2004)*. Animals were allowed to fast overnight prior to
injection. Hyperglycemia was induced in overnight fasted
albino rats of Albino wistar strain ( 150-240 gm). A single
intraperitoneal injection of freshly prepared Streptozotocin
(STZ) stored at 4°C temperature and protected from
environmental extremes (STZ; 60 mg/kg B.wt.) dissolved in
freshly prepared 0.05 M of sodium citrate buffer, pH=4.6 [18].
Fasting rats must measure their normal blood glucose level
before STZ injection (zero-time), then measured again after 48
hr of STZ injection to be sure that the rats became diabetic,
their weight also must be determined before and after
injection®.

Steptozotocin (60 mg/Kg body weight) was given within 50-75
seconds. The rats were kept on 5% glucose solution in the
cages to prevent hypoglycemia were selected for the anti-
hyperglycaemic study after 2 days /48 hours. The blood
glucose level was determined by glucose oxidase method
using a one touch basic plus glucometer.

After induction of Diabetes in overnight fasted rats, Fasting
blood glucose (FBG) levels of the rats were observed to select
the diabetic rats for the experiment. FBG levels of rats ranging
from >250mg /dl was selected and divided arbitrarily in to
groups of six rats in each group and drugs administered to
respective groups. Group I (Control) vehicle(1% Carboxy
Methyl Cellulose suspension in water).Group II (Standard)
(Glibenclamide 10 mg/kg b.w, p.o).Group III to VI test drug
Guduchyadhi choornam in different doses is administered
with vehicle.

Short term study: Blood samples were collected at Oh, 2h, 4h,
and 6h, 8h,12h,24h. after dosing for determination of blood
glucose levels(BGL) and blood insulin levels(BIL) from the rats
onthe 0 day only.

Long term study: All the animals of all groups are given the
respective control standard and testdrugs from '0'day to 14 th
day. On ZERO day before giving the respective substances,

the blood samples are collected, then blood samples are
collected on 1 st day, 2 nd day, 4 th day, 7 thday and 14 th day,
from retro-orbital plexus of animals of each group for BGL and
BIL. On the above days the rats are put for over night fasting
for 16 hours before drawing the blood and also post prandial
blood samples are collected”.

In dll these experiments, approximately 0.5-1 ml blood was
withdrawn each time from theretro-orbital plexus and
separate serum immediately by centrifuging at 3000 rpm for
30 min for laboratory insulin estimation samples. Analyzed
the glucose concentration in the serum samples immediately
by the glucose oxidase(GOD-POD) method using Glucose
Kit.The blood glucose levels and blood insulin are compared
with statistical tools and the outcome would be determined, by
using SPSS statistical soft ware.

HISTOPATHOLOGICAL EXAMINATION: After completion of
biological fluid examination of the animals, one animal from
each group is selected, i.e., control group, standard group,
and from the last group of test drug i.e., group F, by following
the standard proceedures the animals are sacrificed . The
sacrificed animals were quickly dissected. Sample of the liver
and pancreas were removed and and were preserved in
formalin for Histopathological examination®®.

STATISTICAL ANALYSIS OF RESULTS
TOXICITY STUDIES RESULTS: It is found that all the animals
were active and no mortality was found. So the experimental
drugis biologically safe for human use.

The results were given in terms of Mean + SEM. The obtained
results were statistically analyzed utilizing one way analysis
ANOVA using computerized Graph pad Instat version 3.05
and were considered statistically significant when P<0.05.

Table 1.LONG TERM STUDIES (BGL)

Gp |0DAY |[I1" DAY |2 DAY [4" DAY |7" DAY |14" DAY
A |418.3%+5(401.7+5|362.3+5(246.3+9(381.8+5|407.8+4
1.71 9.82 2.18 6.62 8.52 4.94

B 269.0+5(241.2+6|236.2+5(281.0+6(193.8+5(175.3+3
5.81 1.74 9.42 5.10 5.61* |[8.97*

C |412.5+3|413.7+2|386.0+2(345.5+2|289.5+1(196.2*1
2.50 9.01 6.16 1.57 6.91** [3.82***
D [521.7+2|504.7+2|480.5+2(375.2+4|325.0+3(203.7+7
7.86 9.01 4.18 1.23** 6.40*** |.149***
E 492.0+5|456.2+4(426.5+4|348.7+3(283.8+2|184.5+6
1.23 9.78 3.76 1.77*  |4.78*** |.989***
F 595.0+3(515.0+2|486.8+2(415.2+1328.2+1(177.0=7
416 9.15*  [3.98** |6.50*** |7.21*** |.330***
Values are given as Mean+ S.EIM (n=6);*** p<0.001;**
p<0.01;*p<0.05 compared with control. In long term studies
performed for 14 days .The results showed
significant(p<0.0001) reduction of blood glucose levels at all
doses of churna C,D,E,Fas 29.81%, 37.70% ,42.31% , 44.84%
respectively on 7" . Among all better reduction was found at a
dose of F (70.25%) which was found to be greater to the
reduction found with standard at a dose of 10 mg/kg b.wt on
same 14"day (34.8%).

Long term studies-Blood Glucose levels
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Table 4LONG TERM STUDIES (BIL)

779 J130%*  [.570*** |.865*** |.315*** |.29]1***

OHR 2HR 4HR 8HR 12HR |24HR Groups|0DAY |[1* DAY |2™ DAY 4" DAY |7" DAY |14" DAY
A |386.3+3|373.3+3|358.7+3352.7+3|340.5+3|329.0+3 A 4.543+|4.533+ |4.495+ |4.475+0|4.505+0 (4.487+0
7.37 5.32 4.41 3.02 2.10 2.32 0.277 |0.1922 |0.1861 |.1775 |.1764  |.2037
B 135.7+7|108.0+3(91.17+6(87.00+£5|87.17+2(79.17+3 B 8.447+|8.665* |8.882+ |9.493+0(10.17+0|11.71+0

0.3146 |10.3058 |0.3113 |.4030***|.4325%**|.4423***

C |420.5+1|390.8+1(371.7+1|311.3+3|289.3+4(270.5+4
1.27 5.08 6.26 4.88 490"  2.63**

4.723+|4.860=+ [4.998+ |5.395+05.788+0 (6.662+0

D |343.3+4|289.7+3|257.2+3|255.7+4|260.8+4(261.3+4
5.71 7.30 9.88 3.05 5.94 9.63

C

0.15380.1436 |0.1329 [.1297* |.1312***|.1903***
D 2.892+(3.077+|3.417+ |3.800+0|4.242+0 |5.405+0
0.917210.9237 |0.7984 |.8107 |.8207  |.7855

E |501.8+5|490.8+5(407.8+2|383.8+2|369.2+2(350.3+2
2.10 4.50 7.43 4.56 5.52 3.18*

E 4.582+|4.792+ |4.842+ |5.382+0(6.110+0(7.368=+0
0.1331]0.1335 |0.1706 |.1630* |.2254***|.2050***

F  |585.2+1|583.3+1(553.5+3518.5+2|490.8+3(423.5+3
4.83 0.54 6.71 9.72 9.53 3.78**

F 4.447+|4.665+ |4.882+ |5.493+0(6.167+0(7.705+0
0.1284]0.1248 |0.1271 |.1645%**|.2254***|.1806***

Values are given as Mean+ S.E.M (n=6); ***p<0.001;
**p<0.01; *p<0.05 compared with control

The results showed significant (p<0.01 and p<0.001)
reduction of blood glucose levels at 24hrs period with
percentage reduction of 35.67%,23.8%,30.19% and 27.63% for
CD.E and F respectively, which was comparable to the
reduction in glucose level 33% at 4" hr and reached 35.55% at
8" hr itself when standard glibenclamide was used with a
significance of (p<0.0001)

short time studles-Blood glucose levels
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FIGURE 2HYPOGLYCEMIC STUDIES (BGL))

Table 3NORMOGLYCEAMIC STUDIES(BGL)

O0HR 1HR 2HR 4HR 6HR

A 117.0+6.1|113.7+5.6(109.5+4.5{107.0+4.8103.8+4.4
32 10 93 58** gr***

B 132.3+2.3|114.8+3.7(102.2+2.0({94.17+2.6 (85.50+1.8
42 64* 41*** 39*** 71***

C 141.5+15.|132.5+12.(125.5+10.{115.8+6.8(109.7+13.
28 01 23 24** 72%x*

D 128.0+10.|119.7+11.(107.0£17.{100.3+16. {95.00+12.
53 64 78 01** 70**

E 130.2+7.8|118.5+5.2(106.3+9.9(96.83+10.(90.17=x11.
85 06 53*** 30%** 79***

F 121.5+5.5|113.0+5.9(92.83+3.7|80.83+5.0(71.17+5.8
41 33* 10*** 76*** 45***

Values are given as Mean+ S.EM (n=6); ***p<0.001;
**p<0.01;*p<0.05 compared with control

Insulin levels in long term studies

_ 13,
E T

"

,?__:9.:'5

E £.5 - u 0 DAY

o W 1st DAY

Baas 2nd DAY

e = 4th DAY

5 = 7th DAY

B 14th DAY
5

Groups

Figure3.long term studies (BIL)

Values are given as Mean+ S.EM (n=6); ***p<0.001;
**p<0.01;*p<0.05 compared with control

Long term insulin levels: In diabetic rats among all doses of
churnam.

Among insulin levels found to show significant increase on
14th day(p<0.01).Greater improvement in insulin secretion
levels on 14" day (p<0.001) which was comparable to that of
standard drug glibenclamide at a dose of 10 mg/kg b.wt on
14" day.

TABLES SHORT TERM STUDIES (BIL)

OHR 2HR 4HR 8HR 12HR [24HR

A [4.518+0|4.563+0|4.672+0[4.758+0|4.945+0 (4.928+0.
1970 |.1994 |.1946 |.2035 |.2556 3052
6.780+0|7.063+0|7.795+0(8.122+1|8.483+1(9.138+1.
1396 |.7859 |.9712 [.139 .034* 220***
4.835+0(4.903+0[4.940+0|4.998+0|5.057+0(5.130=+0.
.06004 |.05011 |.04626 |[.03781 |.03412**|02944***
2.892+0|2.935+0|2.960+0(3.023+0|3.003+0 [3.135+0.
9172 |.9302 |.9383 [.9562 |.9551 9904
4.582+0(4.632+0[4.887+0|4.932+0|5.083+0(5.483=+0.
1331  |.1295 |.2427 [.1007 |.1138 1619**

F 4.537+0(4.897+0(5.128+0|5.455+0|5.650+0|6.022=+0.
1210 |.1682 |.2183 [.2894 |.3105* [3717**
Values are given as Mean*+ S.EIM (n=6); ***p<0.001;
**p<0.01;*p<0.05 compared with control

(o]

gl Q

[na]

Short time: study- Insulin leancls

EOHT E2ZHr R4 HF

m3Hr wiZHr =24 Hr

Insulin levels in pIU/ml

A B C o E F

FIGURE 4.SHORT TERM STUDY (BIL)

In diabetic rats serum insulin levels found to increase
significantly after 12 hrs,but drug ¢ and F found to show
response with significant (p<0.001)improvement in insulin
levels which was comparable to standard glibenclamide in 24
hrs

Table6 NORMOGYCEMIC STUDIES (BIL)

OHR 1HR 2HR 4HR 6HR

A 10.97+0.9{11.05+0.9|11.11+0.9(11.23+0.9|11.40+0.9
861 920 937 886 114

B 12.60+0.7{13.23+0.8|14.17+0.6(15.06+0.8|16.24+0.9
038 042 280** 666*** 057***
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C 12.57+0.7|12.89+0.7|13.65+0.3|14.01+0.6|14.69+0.3
005 908 762* 727** 672**

D 12.45+0.5(12.92+0.4|13.24+0.4|14.03+0.5|14.77+0.3
080 624 056* 514*** 906>

E 12.59+0.7|13.16+0.7|13.57+0.5|14.05+0.4{14.89+0.1
279 428 412* 722%** 179***

F 12.43+1.4|13.02+1.4|13.43+1.3|14.21+1.0{15.05+0.7
91 09 54 68 689**

Values are given as Mean+ S.EM (n=6); ***p<0.001;
**p<0.01;*p<0.05 compared with control

Morrmoylycemia insulin levels

2.5

s

FIGURE 5 Normoglyceamic studies(BIL)

.
=

Insulin lewels in pIW/ml

In normal rats the insulin levels were measured. Better
response (p<0.001)was found in standard drug only from 2 hr.
Drug at all doses showed gradual increase in insulin levels
from 2 hrs but was not relevant response as that of standard
drug

HISTOPATHOLOGICAL OBSERVATION:

PANCREAS TRANVERSE SECTION OF CONTROL GROUP
ANIMAL:337/T/19 Heamatoxylin and eosin stained section
shows pancreatic tissue arranged in aacinar pattern with
individual cells are round to oval with vesicular nucleus and
abundant esinophilic cytoplasm. Occasional areas show
islets cells with granular cytoplasm, few areas show moderate
hemorrhage and foci of chronic inflammatory infiltrate.

Suggestive of normal pancreatic tissue

PANCREAS STANDARD DRUG GROUP ANIMAL SLIDE
335/B/19 Hematoxylin and eosin stained section shows
pancreatic tissue with acini. Individual cells are oval to round
with vesicular nucleus with granular cytoplasm .Most of the
acini are displayed with moderate amount of haemorrhage
and their ducts are congested. Few of the cells show fatty
changes. Clustters of Islets of Langerhans are seen.

Features are s/o pancreatic tissue with moderate
haemorrhage.

PANCREASE FROM TEST GROUP 339/T/19 Hematoxylin
and eosin stained section shows pancreatic tissue arranged
in lobules with the adjacent large amount of adipose tissue.
The individual cells are round to oval with acinar pattern,
most showing granular cytoplasm and some cells showing
pale pink cytoplasm within the lobules. Occasional cells
shows binucleated with pale pink cytoplasm. Adjacent to
pancreatic tissue is the strip of adipose tissue along with
lymphnode withmild changes. Pancreatic ducts —small and
large ducts with minimal inflammatory cell infilterates and
moderate amount of haemorrhage.

LIVER CONTROL GROUP 338/T/19 Hematoxylin and eosin
stained section showing liver tissue arranged in lobules
seperated by Fibrocollagenous strands. Each lobule
composed of hepatocytes arranged closely in columns with a
large central vein filled with blood elements, and peripheral
portal triad. Most of portal tracts are collapsed and few shown
mild inflammatory infilterate composed of lymphocytes and
neutrophils. Some of the central veins are empty. Occasional
hepatocytes show fatty changes.H/O suggestive of normal
liver tissue with moderate amount of haemorrhage.
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LIVER TS OF STANDARD DRUG TREATED ANIMAL 334/A/19
Hematoxylin and eosin stained section show liver tissue with
congested blood vessels .Individual cells are arranged in
lobules arranged around the central veins.Some are
congested and some peripherally located portal triads show
inflammatory cell collections. Some of the hepatic cells show
degeneration, amidst few regenerated hepatocytes also seen.
Moderate amount of fatty change seen with mild
inflammatory cells.Significant amount of haemorrhage
surrounding the liver tissue noticed.Features suggestive of
liver tissues with moderate haemorrhage.

LIVER TEST GROUP 336/T/19 Heamotoxylin and eosin
stained section shows liver tissue with normal hepatocytes
arranged in lobules Amidst the binucleated cells seen.Mild
congestion of central vein and mild fibrosis and with
inflammatory infiltration of the portal triad with haemorrhage.
Features suggestive of Hepatic tissue with reactive changes.

DISCUSSION

In hypoglycaemic Studies or Normoglycemic Studies ,Insulin
Levels - P<0.00lwas seen in standard drug group B
accordingly D group & E group showed similar results of
P<0.001 equivalent to standard group.Glucose Levels - Group
C & Group F have reduced to P< 0.01 but standard has P<
0.001.Inference: This shows that the research drug might have
increased insulin levels but it is ineffective insulin by research
drugs in instant dosing in healthy non-diabetic animals.

In Short term studies reveals blood Insulin of Group B,C and F
have P value < 0.001 on 24 hours study. Glucose Levels of
Groups C,E and F have glucose levels equivalent to Group B
i.e P<0.001. Inference: There is similar action of both research
drugs and standard drug on blood insulin levels and glucose
levels on diabetes induced animals with instant drug dose.

Long Term studies: Blood insulin levels of animals of Group
C,E and Fhave increased in par with the standard drug Group
B i.e P<0.001 on l4th day. Blood glucose had a marked
reduction of glucose (P value 0.0001) of Group C.,E and F is
seen on l4th day compared to Standard drug in Group
B(P=0.05). Inference:

Increase in blood insulin levels for Groups C,E and F is
equivalent to standard drug i.e P=0.001 on 14th day. But the
glucose level reduction was approximately 34% of standard
drug. The research drug reduction of glucose level percentage
in each group varied from Group C- 29.81%, Group D- 37.70,
Group E- 42.3, Group F- 70.25%.Though the percentage varied
in all test groups but the end result of the blood sugar level was
always around the renal threshold for blood glucose i.e
180mg/dl. This shows the efficacy of the synergistic action of
biological drugs that can be biologically more tailored in its
action compared to synthetic drug.

Histopathological findings of pancreas and Liver of the
animals treated with test drug has higher concentration of
granular substances in the cytoplasm of the cells which is the

sign of precursor of insulin.

CONCLUSION:

The results were statistically analyzed utilizing one way
analysis ANOVA using computerized Graph pad Instat
version 3.05 and were considered statistically significant
when P<0.05. The study reveals that the drug has
hypoglycaemic action and also increases the production of
insulin thus the poly herbal medicine has anti-diabetic activity
when compared with a standard anti diabetic drug in
animals.
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