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ABSTRACT 
The current work was designed to test the anti-diabetic and anti-hyperlipidemic activity of polyherbal formulation which 
contain Tinospora cordifolia (Stem), Momordica charantia (Fruit), Trigonella foenum graecum (Seeds) and 
Steviarebaudiana (Leaf) and powder were collected and evaluated as per physico-chemical parameters and active 
chemical constituents were extracted using water as vehicle. Steviarebaudiana (Leaf) powder was added as natural 
sweetener for making sweetening liquid preparation. This study was aimed to explore the acute and subacute toxicity 
study of polyherbal formulation in wistar albino rats. PHF was prepared in a ratio ofPHF1 (1,2:1:1), PHF 2 (1,2:1:2) and 
PHF 3 (1,2:2:1) quality of the finished product were evaluated on the parameter’s angle of repose, loose bulk density, 
tapped bulk density, carr’s index and hausner ratio as per the World Health Organization’s (WHO) guidelines for the 
quality control of herbal materials. The acute oral toxicity study of aqueous extract of polyherbal formulation was carried 
out in wistar albino rats were divided in to two group Group I (test group: 2000 mg/kg) and Group II (Confirmatory 
group: 2000 mg/kg) as per OECD guidelines 423 and subacute toxicity was carried out in Wistar albino rats (8-12 weeks) 
were divided into four groups, each consisting of 5 male and 5 female rats Group I (water as vehicle), Group II( 600 
mg/kg), Group III (800 mg/kg) and Group IV ( 1000 mg/kg) as per OECD 407 guidelines in wistar albino rats were 
dosed according to body weight, daily once orally for 28 days. Clinical signs (daily); body weight and feed consumption 
(weekly) were taken. Blood samples were collected by retro-orbital sinus before necropsy (29th day). Target organs were 
stored in 10% formaline saline. Statistical analysis was performed using one way ANOVA followed by Dunnett’s test. 
The study result showed that there were no symptoms of toxicity or mortality in rats given up to 2000 mg/kg as a single 
dosage orally. In subacute toxicity study in rats, polyherbal formulation at three different daily doses of 600 mg/kg, 800 
mg/kg and 1000 mg/kg for 28 days did not cause any significant change including the haematological and biochemical 
parameters. Histopathological studies revealed normal architecture, indicating that there were no morphological 
abnormalities. 
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1. INTRODUCTION: 
From the Greek word ‘diabainein’ the word ‘diabetes’ is 
coined. Latin word mellitus means “Sweet like Honey 
“Diabetes mellitus has been defined by American Diabetes 
Association Expert Committee in their 1997 
recommendations as a group of metabolic diseases 
identified by elevated blood glucose level, changed 
metabolism of lipids, carbohydrates & proteins resulting 
from insufficiency in insulin secretion, insulin action or 
both1. The chronic hyperglycemia is related with long 
damage, dysfunction &failure of organs like eyes, kidneys, 
nerves, heart &blood vessels consequently covering a 
wide range of various disease2.Insulin-dependent diabetes 

mellitus (Type 1) and non-insulin-dependent diabetes 
mellitus were the two primary groups according to the 
insulin requirements (Type 2). There are four different 
types of diabetes mellitus, including Type 1 insulin-
dependent diabetes mellitus, Type 2 non-insulin-dependent 
diabetes mellitus, Type 3 maturity-onset diabetes of the 
young (MODY), and Type 4 gestational diabetes mellitus 
(GDM)3-5. These classifications were proposed by the 
WHO in 1980 and 1985. 

One of the most prevalent diseases, diabetes mellitus 
affects about 6% of the world's population, and its 
dynamics are changing quickly in low- and middle-income 
nations6. In 2030, 80 percent of the world's diabetic 
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population, as predicted by the International Diabetes 
Federation (IDF), would reside in low- and middle-income 
nations. One of the six leading causes of death worldwide, 
diabetes also contributes to several systemic problems. 
Treatment options for diabetes mellitus include hormone 
therapy (insulin) or the administration of glucose-lowering 
medications such biguanides, sulfonylureas, alpha-
glucosidase inhibitors, and thiazolidinediones7-9.In 
addition to producing hypoglycemia at higher doses, 
dermatological reactions, liver issues, nausea and 
vomiting, broad hypersensitivity reactions, lactic acidosis, 
and diarrhoea, synthetic medicines are also linked to a 
number of other side effects. The use of synthetic 
medications is restricted because of their secondary 
complications, which has serious implications for the 
treatment of diabetes. Additionally, most diabetes 
medications encourage long-term weight gain10. Thus, 
these medications address hyperglycemia, one of the main 
symptoms, but they also make weight gain and obesity 
worse, which speed up the course of type 2 diabetes. These 
medications are therefore not ideal for the long-term 
health of type 2 diabetic patients, despite the fact that they 
are helpful in the short term. The ideal scenario would be 
the creation of novel anti-diabetic medications that are 
hypoglycemic or anti-hyperglycemic without having the 
unwanted side effect of causing weight gain. One of the 
difficulties in treating any systemic condition is the 
development of an adverse event, so many research 
organisations and pharmaceutical firms are engaged in 
drug development to identify molecules with strong 
therapeutic potential and fewer adverse events11,12. 

Sources of antioxidants, hypoglycemic, and 
antihyperlipidemic agents have become increasingly 
essential as a result of the important role that herbs and 
phytochemicals play in the creation of new therapeutic 
agents. Many ancient herbs are described in Siddha, the 
Ayurvedic medical system that is utilised as an anti-
diabetic13,14. To treat a variety of illnesses, it is urgently 
necessary to provide safer medications. The 
pharmacological analysis of many plants employed in 
conventional medical systems has therefore gained 
increased attention. The general safety of the various 
plants is widely recognised. Polyherbal compositions may 
increase pharmacological action and decrease single herb 
concentrations, hence minimising side effects. Instead of 
using individual plants as drugs, formulations of plants 
and mixed plant extracts have been used15,16. Their 
cumulative effects, though, remain unknown. Therefore, it 
is crucial to assess the toxicity and safety of a herb 
combination before using it17. The safe human dose must 
be determined by preclinical toxicity research18. According 
to the Organization for Economic Cooperation and 
Development's (OECD's) recommendations 423 and 407, 
respectively, this study evaluated the acute (one dose for 
14 days) and sub-acute (repeated doses for 28 days) 
toxicity of polyherbal formula in rats19,20. Therefore, it was 
intended for the study to develop a polyherbal formulation 
of plants with known antidiabetic properties, including 
Tinospora cordifolia (Stem)21, Momordica charantia 
(Fruit)22, Trigonella foenum graecum (Seeds)23and Stevia 

rebaudiana (Leaf)24 and to test the formulation's toxicity in 
wistar rats. 

2. MATERIAL AND METHOD: 

2.1 Collection, identification and authentification of 
plant materials: 
The powder of Tinospora cordifolia (Stem), Momordica 
charantia(Fruit), Trigonella foenum graecum (Seeds) and 
Steviarebaudiana(Leaf) for polyherbal formulation were 
sourced from Amruta Herbals Pvt.Ltd. and Kisalaya 
Herbals limited. In accordance with WHO 
recommendations for quality control procedures for herbal 
medicines, the plant material was assessed 
morphologically, microscopically, and using several 
physicochemical characteristics. 

2.2 Physicochemical Investigation: 
In accordance with WHO recommendations for herbal 
medicine, physicochemical analysis of the crude medicinal 
material was performed25,26. Three separate methods were 
used to calculate the ash levels, measuring total ash, acid-
insoluble ash, and water-soluble ash. The amount of active 
ingredients extracted with solvents from crude drug 
material is determined by the amount of extractable matter. 
It is typically computed as extractable materials that is 
soluble in alcohol and water. The loss on drying approach 
was used to calculate the moisture content of the raw 
medicinal material. 

2.3 Phytochemical Investigation: 
To identify the presence of several phytoconstituents such 
alkaloids, glycosides, carbohydrates, phenolics and 
tannins, proteins and amino acids, saponins, and 
phytosterols, the produced extracts were subjected to a 
variety of qualitative chemical analyses27. 

2.4 Evaluation of Polyherbal formulations: 
Prepared PHF was evaluated on following parameters28, 29: 

2.4.1 Angle of repose: 
The funnel method was used to determine the angle of 
repose. The carefully weighed mixture was poured into a 
funnel. The funnel's height has been modified so that the 
tip barely brushes the top of the heap or head of blend. The 
mixture of drug excipients was permitted to freely flow 
down the funnel and onto the surface. The diameter of the 
powder cone was measured and angle of repose was 
calculated using the following equation: tan θ = h/r Where, 
h = height of powder cone formed, r = radius of the 
powder cone formed. 

2.4.2 Bulk Density: 
By pouring a weighed amount of powder into a graduated 
measuring cylinder and measuring the volume occupied, 
the bulk density was calculated. The bulk density is 
determined by following formula. 

Bulk density (BD) = weight of powder/volume occupied 
by powder 

2.4.3 Tapped Density: 
It was calculated by adding powder with a specified 
weight to a measuring cylinder. At intervals of two 
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seconds, the cylinder was permitted to drop under its own 
weight and land on a hard surface that measured 10 
cm.The tapping was continued till no further change in 
volume was noted. 

Tapped density (TD) = weight of powder/volume occupied 
by powder 

2.4.4 Carr’s Compressibility Index and Hausner’s 
Ratio: 
The interparticle friction relationship between Hausner's 
ratio and Carr's compressibility index allows for the 
analysis of the powder's flow characteristics. It was 
calculated by the following formula. Hausner’s ratio= 
TD/BD Carr’s compressibility index= (TD - BD)/ TD X 
100 

2.5 Plant Materials/Extract Preparation: 
The Polyherbal formulation was prepared by mixing all 
the 4 holistic extracts taking of each powdered extract of 
Tinospora cordifolia (Stem), Momordica charantia(Fruit), 
Trigonella foenum graecum (Seeds) and 
Steviarebaudiana(Leaf) powder were mixed with water. 

Aqueous extracts of Momordica charantia (Fruit), 
Trigonella foenum graecum (Seeds) and Tinospora 
cordifolia (Stem) were evaluated for antihyperglycemic in 
normal Wistar rats at a single dose of 200mg/kg, where 
Momordica charantia (Fruit) extract had shown maximum 
antihyperglycemic potential and as compare other two. 
Therefore, different extract combinations were prepared 
for the formulation development by varying the ratio, so 
Trigonella foenum graecum (Seeds) and Tinospora 
cordifolia (Stem), whereas Momordica charantia (Fruit) 
was kept constant and Steviarebaudiana (Leaf) powder 
was added as natural sweetenerfor making sweetening 
liquid preparation. The chemical compounds that produce 
its sweetness are various steviol glycosides (mainly 
stevioside and rebaudioside), which have 200–300 times 
the sweetness of sugar. Stevia leaves contain 9.1% 
stevioside and 3.8% rebaudioside A. The Poly Herbal 
Formulation was prepared in three different strengths, 600 
mg/kg b.w, p.o/day (PHF-1), 800 mg/kg b.w, p.o/day 
(PHF-2) and 1000 mg/kg b.w, p.o/day (PHF-3) (Table:1) 
for the purpose of dose optimization and to find out the 
most effective and safer dose. 

 

Table:1 The following formulations were prepared: 
Sr No. Group Dose Formulation Ratio 

1 Normal Control Vehicle only --- 
2 Group 1 High dose(600 mg/kg) PHF 1,2:1:1(p.o) 
3 Group 2 Medium dose(800 mg/kg) PHF 1,2:1:2(p.o) 
4 Group 3 Low dose(1000 mg/kg) PHF 1,2:2:1 (p.o) 
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2.6 Experimental Animals 
Healthy Albino wistar rats (male and female) weighing 
250-300gm were obtained from the Sun Pharma Advance 
Research Center Tandalja, Vadodara. The rats were kept in 
the Animal Transit Room at the Parul Institute of 
Pharmacy and Research, Parul university Vadodara, where 
they were acclimatized to standard laboratory conditions 
for 7 days. Animals were fed standard rat diet ad libitum 
and were allowed free access to water. An approval was 
obtained from the Institutional Animal Ethics Committee 
(IAEC) of Pharmacology department, Parul Institute of 
Pharmacy and Research and with permission from 
Committee for the Purpose of Control and Supervision of 
Experiments on Animals (CPCSEA). The institutional 
animal ethical guidelines were strictly observed. 

2.7 Oral Acute Toxicity Study: 

Experimental Design: 
It was approved for the acute oral toxicity research to be 
carried out in accordance with OECD guideline 423, 
which calls for the use of just three animals (OECD 423). 
Three of the test animals were weighed after being fasted 
for around 12 hours. For testing purposes, oral gavage 
dosages of a polyherbal formulation extract were 
determined based on the body weight of each fasted 
animal and were given at a rate of 2000 mg/kg. After 

dosage, the animals were routinely and individually 
watched for behavioural abnormalities and general toxicity 
indicators for the following 24 hours, with particular focus 
on the initial 4 hours. Following that, daily observation 
was carried out for a total of 14 days. 

2.8 Oral Sub-Acute Toxicity Study (28 Days): 

Procedure: 
The study was carried out in accordance with OECD 
recommendations No. 407. Four groups of ten rats each 
were created out of the experimental animals. Five 
nulliparous, 9–11-week-old female rats and five male rats 
were housed in separate cages for each group. For 28 days, 
the groups received three daily doses of a polyherbal 
formulation (600, 800, and 1000 mg/kg b.w.). Oral gavage 
was used to deliver all treatments. 

2.9 Observation: 

2.9.1 Clinical signs: 
Every day, all the animals were checked for any unusual 
clinical symptoms and behavioural abnormalities. Clinical 
symptoms' emergence, alterations, and disappearance were 
noted throughout the course of 28 days. Skin, fur, eyes, 
and mucous membranes were all observed for alterations 
on the cage side. The presence of tonic or clonic 
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movement, stereotypes like excessive grooming and 
repetitive circling or buzzare behaviour like self-
mutilation, walking backwards, etc., as well as autonomic 
changes like lacrimation, piloerection, pupil size and 
abnormal respiratory pattern, posture, gait, response to 
handling, etc., were also observed. 

2.9.2 Body weight measurement: 
Weight of each animal was recorded one day before 
initiation of the treatment (day 0) and at weekly intervals 
throughout the period of the study. The last body weight 
was recorded one day prior to blood collection. 

2.9.3 Mortality and Morbidity: 
All the animals were observed daily for mortality and 
morbidity throughout the observation period and the same 
were mentioned in the daily observation recorded. 

2.9.4 Food consumption: 
The quantity of the feed offered was based on the 
requirement of the animals in each cage and the same was 
recorded. The leftover of the feed was recorded weekly 
once. The feed consumed i.e. animal cage/week was 
calculated by subtraction of the left over feed from the 
total quantity of feed provided during the week. 

2.9.5 Determination of hematological parameters: 
Blood samples (upto1.5mL) were collected by the orbital 
technique. In order to collect blood for haematological 
analyses, the retro-bulbar plexus of the medial canthus of 
the eye was punctured. This allowed blood to flow into a 
sample vial containing ethylene-diamine-tetra-acetic acid 
(EDTA). In order to combine the EDTA with the blood and 
prevent clotting, the EDTA tube containing the sample was 
gently shaken. White blood cell (WBC), red blood cell 
(RBC), haemoglobin (Hb), and platelet counts were the 
haematological markers identified (PLT). The Central 
Laboratory at Parul Sevashram Hospital in Vadodara 
received the blood samples for pathological analysis. 

2.9.6 Determination of biochemical parameters for 
toxicity: 
Blood was taken both before and after the medication 
extract was administered. Blood was taken every seven 
days for the duration of the treatment after the extract had 
been administered. Following a 28-day therapy period, the 
last blood sample was taken. Blood was obtained by a 
retro-orbital method. Up to 1.5 ml of blood were taken. 
Blood was drawn into EDTA vacuum tubes, and samples 
were submitted to the Vadodara location of the Parul 
Sevashram Hospital's Central Laboratory for analysis of 
biochemical parameters like total serum protein, albumin, 
ALT, AST, ALP, urea, and creatinine. 

2.9.7 Histopathological examination: 
Animals were sacrificed to obtain brain, liver, kidney, lung 
and heart. The organs were washed with pH 7 buffer 
solution and then kept in 10% formalin solution(buffered) 
for 24 hours. After 24 hours the organs were sent for 
histopathological evaluation to Vadodara clinical 
Laboratories (VCL), Vadodara. 

2.9.8 Statistical Analysis: 
Values of treated groups were compared statistically with 
control by Independent Sample t-test and one-way 
ANOVA. Inferences were made from findings at 95% 
confidence level. 

Data obtained were presented as mean ± standard 
deviation. Tests with a probability value <0.05 were 
considered statistically significant. 

3. RESULTS 
The present study was undertaken to formulate and 
evaluate polyherbal formulation. The polyherbal 
formulation was prepared by using powder of MC, TC, SR 
and TFG. The colour, consistency and pH of the extract 
done is reported in Table 2. 

 

Table: 2. Evaluation of extracts of crude drugs: 
Parameter MC TC SR TFG 

Colour greenish brown creamy white Green Light yellow 
Consistency Dry Dry Dry Dry 

pH 6.2 5.05 5.95 7.30 

a. Physicochemical Investigation: 
The results of physicochemical investigation of the crude drugs are reported in the Table 3. 

Table:3. Physicochemical investigation 
Parameter 

 
MC TFG TC SR 

Total ash (%) 7 3 4.02 4.92 
Acid insoluble ash (%) 0.2 0.4 0.82 8.76 
Water soluble ash (%) 0.77 7.5 1.12 5.88 

Alcohol soluble extractive (%) 20.0 8 6.72 15.82 
Water soluble extractive (%) 37.4 24 7.65 21.27 

Loss on drying (%) 4.6 6 6.29 0.19 

b. Phytochemical Investigation: 
The results of phytochemical investigation of the extracts of crude drugs are reported in the Table 4. 

Table:4. Phytochemical evaluation of extracts of crude drugs: 
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Parameter MC TFG TC SR 
Alkaloids + + + + 

Amino acids - + - - 
Carbohydrates + + - - 

Flavonoids + + - + 
Anthraquinone glycosides - + + - 

Cardiac glycosides + + + + 
Saponin glycosides + + - + 

Tannins + - + + 
Proteins - + - - 

Steroids and Terpenoids + + + + 
‘+’- present, ‘-’- absent 

c. Evaluation of Polyherbal formulations: 
The results of polyherbal powder formulation parameters 
like bulk density, tapped density, angle of repose, 

Hausners ratio and Carrs compressibility index are 
reported in the Table 5. The standard value of 
precompression parameters is reported in Table 6.

 

Table:5. Study data of polyherbal formulation powder: 
Formulation Angle of repose Bulk Density Tapped Density Carr’s Index Hausner’s ratio 

PHF 1 27.36±0.08 0.82±0.04 0.92 14.28 1.10 
PHF 2 31.30±0.03 0.85±0.02 1.09 22.36 1.25 
PHF 3 29 29±0.02 0.78±0.05 1.01 18.45 1.19 

*data represented as mean ± SD, n=3 

Table:6. Standard values of evaluation parameters for flow properties of powder blend: 
Angle of Repose Hausner’s ratio Carr’s index Relative Flowability 

25-30 1.00-1.11 <=10 Excellent 
31-35 1.12-1.18 11-15 Good 
36-40 1.19-1.25 16-20 Fair 
41-45 1.26-1.34 21-25 Passable 
46-55 1.35-1.45 26-31 Poor 
56-65 1.46-1.59 32-37 Very Poor 
>66 >1.60 >38 Extremely Poor 

3.4 Acute Toxicity Parameter: 
After giving single dose of the drug, there was no 
significant changed in skin, fur, eyes and in mucous 

membrane throughout the entire acute toxicity study 
period. Acute toxicity studies did not show any mortality 
up to 2000 mg/kg and 5000 mg/kg given as single oral 
administration.

 

Table:7. Observation table for acute toxicity at 2000 and 5000 mg/kg: 
Parameters Observationsofcontrol andtestgroups 

30 min 4hr 24hr 48hr 7days 14days 
Salivation N N N N N N 

Somatomotoractivityand 
behaviourpattern 

N N N N N N 

Skin and Fur condition N N N N N N 
Sleep N N N N N N 

Convulsions&tremors N.F N.F N.F N.F N.F N.F 
Itching N.F N.F N.F N.F N.F N.F 
Coma N.F N.F N.F N.F N.F N.F 

Mortality N.F N.F N.F N.F N.F N.F 

N= Normal and N.F.= Not found 

Table:8. The rat body weight before and after receiving polyherbal formulation at single dose of 2000 mg/kg and 5000  
mg/kg for 14 days observations in the acute oral toxicity study. 

Group Number Sex Before 7 Days after 14 Days after 
Control Group Male 240.04±03.56 242.23±06.23 241.89±02.36 

Female 235.02±18.23 236.04±02.36 236.01±06.38 
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Test group (2000 
mg/kg) 

Male 242.05±02.23 241.06±23.14 242.89±12.25 
Female 237.25±09.23 238.54±12.29 238.92±11.47 

Confirmatory group 
(2000 mg/kg) 

Male 245.15±02.12 244.23±03.26 246.02±05.23 
Female 232.02±03.25 232.25±01.24 231.28±06.31 

Test group (5000 
mg/kg) 

Male 250.04±01.24 249.26±08.26 247.04±02.24 
Female 242.05±03.36 240.01±02.24 241.02±05.21 

Confirmatory group 
(5000 mg/kg) 

Male 247.02±01.12 246.01±07.12 245.05±08.10 
Female 240.01±02.25 239.02±02.23 238.01±01.12 

3.5 Histopathology of organ: 
Organs from all the dead, moribund or sacrifices or 
terminally sacrificed animals belonging to control and test 
group were preserved in 10 % formalin solution. The 

histopathological examination was performed initially for 
animals belonging to control and test group (2000 mg/kg). 
There was no significant changes observed in microscopic 
examination, hence the study was further extended to 5000 
mg/kg dose. 

 

Table: 9. Below mentioned organs were collected from animals and observed for microscopic examination. 
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Histopathological analysis of the A) kidney, B) Heart, C) Lung, D) Brain and E) Liver in i) Control group, ii) 2000 mg/kg 
and iii) 5000 mg/kg. 

3.6 Sub -Acute toxicity parameter: 

Table:10.3.5.1 Effect of Polyherbal formulation on body weight parameters of male and female rats in Sub acute 
toxicity: 

Group 
number 

Sex 0 days 7 days 14 days 21 days 28 days 

Group 1 
(control 
group) 

Male 264.52
±18.20 

265.30
±17.69 

263.15±
17.30 

266.20±
17.38 

266.75±
17.60 

Female 250.12
±10.23 

249.29
±18.01 

251.18±
14.15 

250.70±
17.37 

251.18±
17.56 

Group 2 
(high dose 

1000 mg/kg) 

Male 243.35
±15.65 

239.5±
14.61 

235.70±
15.25 

229.50±
14.20 

227.10±
14.1 

Female 238.30
±15.3 

237.12
±16.80 

235.91±
12.2 

235.71±
14.5 

236.10±
13.5 

Group 3 
(medium 
dose 800 
mg/kg) 

Male 267.36
±18.35 

264.45
±18.23 

266.28±
17.75 

264.05±
17.36 

260.25±
17.65 

Female 264.22
±18.3 

265.12
±19.3 

263.10±
25.5 

261.39±
20.3 

259.18±
14.7 

Group 4 
(low dose 

600 mg/kg) 

Male 250.23
±14.20 

248.15
±14.10 

251.48±
14.25 

253.63±
14.12 

251.45±
14.30 

Female 240.30
±12.3 

242.33
±17.3 

239.22±
15.5 

238.66±
17.7 

234.28±
11.1 

Table:11.3.5.2 Effect of Polyherbal on hematological parameters of male and female mice in sub-acute toxicity: 
  Group 

Parameters Sex Control 1000 mg/kg 800 mg/kg 600 mg/kg 
WBC (103μL) Male 6.99±35.02 6.98±10.52 6.97±30.05 6.99±03.12 

Female 5.92±36.02 5.90±14.02 5.92±12.03 5.89±16.23 
RBC (106μL) Male 7.51±11.37 7.54±7.02 7.52±5.03 7.53±4.04 

Female 7.32±18.28 7.34±05.63 7.31±08.90 7.30±04.52 
Hemoglobin 

(g/dL) 
Male 13.12±0.02 13.11±0.06 12.99±0.4 12.98±0.05 

Female 12.02±0.01 12.89±0.03 11.30±0.05 12.01±0.02 
Hematocrit 

(%) 
Male 49.02+0.30 50.03±0.50 49.06±0.04 48.06±0.03 

Female 45.05±0.80 44.86±0.90 45.63±0.20 43.06±0.35 
Platelet count 

(103μL) 
Male 1099.02±0.55 1080.6±0.3 1075±0.69 1083±0.63 

Female 1100.23±0.40 1123.06±0.9 1129.03±0.9 1089±0.23 
MCV (fL) Male 54.02±0.5 54.23±0.9 53.24±01 52.03±04 

Female 52.03±0.4 52.23±0.8 51.03±0.5 50.23±0.5 
MCH (Pg) Male 18.03±0.6 17.69±0.56 18.31±0.2 17.23±0.6 
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Female 17.23±0.8 17.56±0.9 17.02±0.6 16.99±0.2 
 

MCHC (g/dL) 
 

Male 34.50±0.2 34.99±0.9 33.58±04 33.89±0.8 
Female 34.27±0.5 35.75±0.3 34.02±0.6 35.09±0.5 

Table:12. 3.5.3 Effect of Polyherbal on biochemical parameters of male and female mice in sub-acute toxicity: 
  Group 

Parameters Sex Control 1000 mg/kg 800 mg/kg 600 mg/kg 
AST (μ/L) Male 101.48±0.03 102.25±0.07 100.02 ±0.08 101.23±0.07 

Female 99.23±0.02 98.23±0.06 98.23±0.09 100.23±0.06 
ALT (μ/L) Male 41.70±0.02 40.76±0.02 42.23±0.06 42.69±0.08 

Female 39.56±0.06 39.51±0.08 38.56±0.07 39.23±0.01 
Creatinine 
(mg/dL) 

Male 0.256±0.01 0.265±0.02 0.267±0.03 0.266±0.08 
Female 0.252. ±0.2 0.251±0.6 0.253±0.9 0.252±0.8 

Urea (mg/dL) Male 15.62±0.02 14.68±0.05 15.73±0.05 13.77±0.03 
Female 13.59±0.08 14.01±0.06 13.61±0.02 12.62±0.01 

3.6 Histopathology of organ: 
Organs from all the sacrificed animals belonging to 
control, low, medium and high dose groups were preserved 
in 10 %formalin solution. The histopathological 
examination was performed initially for animals belonging 

to control, low, medium and high dose group. There was 
no significant changes observed in microscopic 
examination. 

Below mentioned organs were collected from animals and 
observed microscopic examination. 

 

Table:13. Histopathology of male animal. 
A) (i) Control group 

 

(ii)600 mg/kg 

 

(iii)800 mg/kg 

 

(iv)1000 mg/kg 

 
B) 

 
   

C) 

 
 

   



Development and Toxicity Evaluation of a Novel Polyherbal Formulation of Diabetes 

IJDDT, Volume 16 Issue 20s, 2026 Page 185 

 

Effect of poly herbal formulation aqueous extract A) 
Kidney, B) Heart, C) Lung, D) Brain and E) Liver on 
histology in male rats. i.) Represent control group, ii.) 
Male rats treated sub-acutely with 600 mg/kg of 
polyherbal aqueous extract did not cause any adverse 
effect on the histoarchitecture and no histologic 
abnormalities, iii.) Male rats treated sub subacutely with 

800 mg/kg of polyherbal aqueous extract did not cause any 
adverse effect on the histoarchitecture and no histologic 
abnormalities and iv.) Male rats treated sub-acutely with 
1000 mg/kg of polyherbal aqueous extract did not cause 
any adverse effect on the histoarchitecture and no 
histologic abnormalities. 

 

Table:14. Histopathology of Female animal. 
A) (i)Control group 

 

(ii)600 mg/kg 

 

(iii)800 mg/kg 

 

(iv)1000 mg/kg 

 
B)  

 
 

   

C)  

    

D) 

 
   

E) 
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D) 

 
   

E) 

 
 

 

 
 

Effect of poly herbal formulation aqueous extract A) 
Kidney, B) Heart, C) Lung, D) Brain and E) Liver on 
histology in female rats. i.) Represent control group, ii.) 
Female rats treated sub-acutely with 600 mg/kg of 
polyherbal aqueous extract did not cause any adverse 
effect on the histoarchitecture and no histologic 
abnormalities, iii.) Female rats treated sub-acutely with 
800 mg/kg of polyherbal aqueous extract did not cause any 
adverse effect on the histoarchitecture and no histologic 
abnormalities and iv.) Female rats treated sub-acutely with 
1000 mg/kg of polyherbal aqueous extract did not cause 
any adverse effect on the histoarchitecture and no 
histologic abnormalities. 

4. DISCUSSION: 

4.1 Phytochemical Investigation: 
In the phytochemical studies, different phytoconstituents 
like alkaloids, glycosides, tannins, flavonoids, and steroids 
were discovered in the extracts of all crude 
pharmaceuticals. Alkaloids, flavonoids, cardiac 
glycosides, saponin glycosides, tannins, and steroids were 
found in MC, anthraquinone glycosides, cardiac 
glycosides, tannins, and steroids were found in TC, 
alkaloids, flavonoids, cardiac glycosides, saponin 
glycosides, tannins, and steroids were found in SR, and 
alkaloids, flavonoids, glycosides, and steroids were found 
in TFG. 

4.2 Physicochemical Investigation: 
According to WHO guidelines, the physicochemical 
inquiry is a crucial examination for herbs and extracts that 
are a component of pre formulation study. For each of the 
crude drug materials, independent analyses of several 
physicochemical characteristics, such as loss on drying, 
extractive values, and ash values, were conducted. 
According to the pharmacopeial standards, the results 
showed that all of the parameters were within their 
respective ranges. 

4.3 Powder parameter of polyherbal formulation: 
For the powder of polyherbal parameters evaluated are 
angle of repose, bulk density, tapped density, Hausner’s 
ratio and Carr’s compressibility index. The angle of repose 
for all the formulation blend was found in the range of 27-
31º. The Hausner’s ratio and Carr’s index were in the 
range of 1.16-1.25 and 16.28-22.36 respectively. The 

powder of polyherbal parameters results showed excellent 
flow properties. 

4.4 Oral Acute toxicity study of polyherbal 
formulation: 
The eyes, skin, mucous membranes, and right reflex of the 
test animals were still normal on the 14th day following 
the therapy, but the motor activity was remained normal. 
Based on the observations, the polyherbal formula extract 
has an LD50 value of >5000 mg/kg. Since an LD50 dose 
of 5000 mg/kg and above was classified as unclassified 
under the Organization for Economic Cooperation and 
Development's (OECD) standards for acute oral toxicity, 
the medication was determined to be safe. The acute 
toxicity effect of the anti-diabetic polyherbal formulation 
in the current study revealed that no toxicity or fatalities 
were seen up to a dose of 5000 mg/kg. 

4.5 Oral Sub-Acute Toxicity Study of polyherbal 
formulation: 

By giving rats an antidiabetic polyherbal formulation once 
daily for 28 days, the oral sub-acute toxicity test was 
carried out on the rats to complement the results of the 
acute toxicity test. Therefore, a subacute toxicity study at 
doses of 600, 800, and 1000 mg/kg was conducted. 

There were no signs of tremor, salivation, convulsions, 
diarrhoea, or coma based on the observation results of the 
animals' behaviour at each dose level. Furthermore, the 
rats given dosages of 600, 800, and 1000 mg/kg showed 
no adverse symptoms. Male and female mice's mean body 
weights were seen to vary from day 0 to day 28. For each 
group, the body weight didn't significantly change, though. 
Supplied that a considerable change in body weight is a 
sign of a toxic effect from the test preparation given, this 
demonstrated that there were no toxic symptoms or 
illnesses that cause appetite loss. When weight fluctuations 
are fluctuating, fat storage and the body's adaptive 
response to the herbal treatment may be to blame rather 
than toxicity. 

4.6 Hematological Examination: 
Following a 28-day treatment period, the test animals 
underwent a haematological examination in which the 
parameters of WBC (White Blood Cell), RBC (Red Blood 
Cell), HGB (Hemoglobin), HCT (Haematocrit), MCV 
(Mean Corpuscular Volume), MCH (Mean Corpuscular 
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Hemoglobin), MCHC (Mean Corpuscular Hemoglobin 
Concentration), and PLT (Platelet or Thrombocyte Overall, 
the findings demonstrated that male and female rats did 
not differ significantly in the majority of characteristics (p 
> 0.05) between the groups. Using three different PHF-
1(1,2:1:1), PHF-2 (1,2:1:2), and PHF-3 (1,2:2:1), 
respectively, no appreciable difference was found between 
600 mg/kg, 800 mg/kg, and 1000 mg/kg in male and 
female rats. 

4.7 Biochemical examination: 
The serum alanine aminotransferase (ALT), serum 
aspartate aminotransferase (AST), serum urea, and serum 
creatinine parameters were included of the biochemical 
analysis. Overall, the findings demonstrated that male and 
female rats did not differ significantly in the majority of 
characteristics (p > 0.05) between the groups. Using three 
different PHF-1(1,2:1:1), PHF-2 (1,2:1:2), and PHF-3 
(1,2:2:1), respectively, no appreciable difference was 
found between 600 mg/kg, 800 mg/kg, and 1000 mg/kg in 
male and female rats. These arguments suggest that the 
effect of a single plant is insufficient to provide diabetic 
patients with a therapeutic outcome. In a polyherbal 
composition, the combining of those plants in a certain 
ratio might produce a superior outcome with less toxicity. 

4.8 Histology examination: 
Organs from animals in all groups treated with polyherbal 
formulas as well as those from control animals exhibited 
normal architecture in histology exams (Figures 1-4). This 
indicates that the single dose of formulation at 2000 mg/kg 
and 5000 mg/kg did not cause any negative alterations or 
morphological disorders. Then, since the oral dose of 1000 
mg/kg/day of Polyherbal administered for 28 straight days 
was the highest dose used in this study and did not induce 
any haematological, anatomical, or histopathological signs 
of toxicity, we performed subacute oral toxicity daily 
administration of this extract for 28 days. 

5. CONCLUSIONS: 
Diabetes mellitus is one of the most common disorders 
affecting almost 6% of the world population and the 
dynamics of the diabetes are changing rapidly in low- to 
middle-income countries. Many traditional/indigenous 
medical systems are more effective than modern medical 
systems, yet one of the major problems with traditional 
medical systems is that they lack comprehensive 
uniformity. The ancient literature contains extensive 
documentation of the polyhedral formulation concept. The 
medicinal potential of the polyherbal formulation is 
greater and more extensive than that of the single plant. 
The purpose of the current study was to develop and 
assess its therapeutic benefits in rats. Given that no 
significant changes in haematological, biochemical, and 
histopathological parameters were found, the current 
findings imply that a polyherbal formulation made from 
Tinospora cordifolia (Stem), Momordica charantia (Fruit), 
Trigonella foenum graecum (Seeds), and Steviarebaudiana 
(Leaf) is not toxic. Formula polyherbal is therefore 
thought to be safe for the long-term treatment of diabetes 
problems when used at regular therapeutic levels. The 
conclusion of this study highlighted the fact that the 

antidiabetic Polyherbal Formulation from Tinospora 
cordifolia (Stem), Momordica charantia (Fruit), Trigonella 
foenum graecum (Seeds), and Steviarebaudiana (Leaf) was 
extremely safe up to 5000 mg/kg bw dose in animal 
model. However, this is the first study to look at 
Polyherbal toxicity in rats, and a subacute toxicity test was 
done for 28 days and was extremely safe up to a dose of 
1000 mg/kg bw in an animal model. 
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