
© 2019 AYU (An International Quarterly Journal of Research in Ayurveda) |
Official publication of Institute for Post Graduate Teaching & Research in Ayurveda, Jamnagar | Published by Wolters Kluwer ‑ Medknow

107

Pharmacological Study

Introduction
Ayurvedic formulations prepared by means of extracts of 
medicinal plant attained wide appreciation in comparison 
to crude plant materials due to its convenience and ease 
of administration. In developing countries, most of the 
population rely on herbal medicines, considering their 
affordability, traditional background knowledge and a belief 
that they are harmless.[1] Many synthetic drugs are known to 
act on a single molecular target and provide symptomatic 
relief but drug as a whole and the multi‑target responses 
of Ayurveda drugs are proven to be beneficial in chronic 
conditions and also in restoring the human health.[2] Although 
many potential medicinal plants used traditionally have 
passed the test of time and are likely to produce adverse 
effects on repeated administration at higher dose; therefore, 
the safety of the phytochemicals from these plants must 
come first before its efficacy. There is a strong need to 

assure the safety of potential herbal formulations to acquire 
their maximum therapeutic benefits even though proved 
to be efficacious in pharmacological studies or by clinical 
evaluations.[3]

Metriviv syrup is a proprietary Ayurvedic poly‑herbal 
formulation widely used in clinical practice as uterine tonic 
for treating many gynecological ailments. It contain many 
potential drugs, derived from plant sources; therefore, it was 
thought worth to undertake an oral toxicity study to ascertain 
safety of compound formulation in the experimental protocol 
to substantiate the safety claims made on it.
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Materials and Methods
Drugs
Metriviv syrup is a proprietary Ayurvedic poly‑herbal 
formulation supplied by Zoetic Ayurvedics Pvt. Ltd., 
Ahmedabad. Name of ingredients, Latin name, family, part 
used and quantity of the drug are given in Table 1.

For the preparation of Metriviv syrup, herbal ingredients were 
subjected to preparation of decoction as per classical reference. 
Decoction was prepared by taking coarse powder mixture of the 
drug and distilled water was added; boiled on low‑to‑medium 
heat till the liquid portion was reduced to ½ of the original 
volume and filtered through cloth. Syrup base (66% w/v sucrose 
in distilled water) was added to the filtrate, mixed well and again 
heated till desired consistency of syrup was obtained.

Animals
Charle’s Foster albino female rats weighing 200 ± 20 g were 
divided into six groups each consisting of ten female rats was 
used for the experiments. The animals were obtained from 
the animal house attached to IPGT and RA, GAU, Jamnagar, 
Gujarat. The animals were exposed to 12 h light and 12 h dark 
cycle with the relative humidity of 50%–70% and the ambient 
temperature was 22°C ± 03°C. All animals were kept in same 
environmental conditions. They were fed with Amrut brand 
rat pellet feed supplied by Pranav Agro Industries, Baroda 
and drinking water was given ad libitum. The experimental 
protocols were approved by the Institutional Animal Ethics 
Committee  (IAEC/17/2015/16) in accordance with the 
guideline formulated by Committee for the Purpose of Control 
and Supervision on Experiments on Animals, India.

Dose calculation
The dose of the test formulations was calculated by extrapolating 
the human dose, that is, 15  ml twice a day to rat dose 
(1.35 ml/kg, P.O., twice a day) based on the body surface area 
ratio by referring to the standard table of Paget and Barnes.[4] 
The test drug was administered orally by oral feeding cannula.

Acute toxicity study
Acute oral toxicity study of metriviv syrup was carried 
out using OECD 425 guideline.[5] Acute toxicity study was 
conducted using limit dose test of up and down procedure. The 
female rats were divided into two groups each consisting of 
five animals. Food, but not water, was withheld for overnight 
before the experiment and further 2  h after administration 
of test drug. Metriviv syrup and vehicle as syrup base was 
administered in a single dose to overnight fasted rats at 
2000 mg/kg in sequential manner. Mortality, gross behavior 
and other parameters were closely observed for 1st 4 h and up 
to 8 h on 1st day and thereafter every 24 h up to 14 days.

Repeated dose 28‑day oral toxicity
The study was carried out as per standard guideline for repeated 
dose 28‑day oral toxicity and modified as per experimental 
need.[6,7] Animals were kept for acclimatization for 1 week 
and thereafter they were randomly divided into six groups 
each consisting of ten female rats. Group (I) was kept as a 
control group, received distilled water (5 ml/kg, P.O., twice 
a day). Group (II) vehicle control group, received syrup base 
(1.35 ml/kg rat/twice a day orally). Group (III) to (V) were 
administered with test drug, metriviv syrup at therapeutic 
equivalent dose TED  (1.35  ml/kg, twice a day), TEDx5 
(6.75  ml/kg, twice a day) and TEDx10  (13.5  ml/kg, twice 
a day). The test drug was administered orally to respective 
groups for 28 consecutive days. The administration period of 
the drug for the toxicity study was decided from the duration 
of metriviv syrup in clinical use. Ten animals were kept in the 
TEDx10 treated group (Group VI) for observation after the 
treatment period for observation of reversibility or persistence 
of any toxic effects. The duration of this post‑treatment period 
was fixed as 14 days after main study of 28 days.

The rats were carefully observed daily for any overt and 
apparent sign and symptoms of toxicity during the entire 
experimental period. Change in body weight of individual 
rat was noted initially and thereafter weekly during the 

Table 1: Ingredients of Metriviv syrup  (each 100 ml of syrup contains)

Ingredients Latin name Family Part used Quantity
Manjistha Rubia cordifolia Linn. Rubiaceae Stem 100 mg
Shunthi Zingiber officinalis Roxb. Zingiberaceae Rhizome 100 mg
Shatavari Asparagus racemosus Willd Liliaceae Root 100 mg
Ashoka Saraca asoca (Roxb.) De. Wilde. Caesalpiniaceae Bark 100 mg
Amalaki Emblica officinalis Gaertn. Euphorbiaceae Fruit 100 mg
Chandana Santalum album Linn. Santalaceae Heartwood 50 mg
Nisha Curcuma longa Linn. Zingiberaceae Rhizome 50 mg
Vridha Rourea santaloides Wight and Arn. Connaraceae Root 100 mg
Amrita Tinospora cordifolia (Willd.) Miers. Ex Hook. f. and Thoms. Menispermaceae Stem 100 mg
Twak Cinnamomum zeylanicum Blume. Lauraceae Bark 50 mg
Ashwagandha Withania somnifera Dunal. Solanaceae Root 200 mg
Punarnava Boerhavia diffusa Linn. Nyctaginaceae Whole plant 100 mg
Bola Commiphora myrrha (Nees) Engl. Burseraceae Resin 10 mg
Lodhra Symplocos racemosa Roxb. Symplocaceae Stem bark 100 mg
Flavored Syrup base ‑ ‑ ‑ QS
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study period. At the end of experimental periods, blood 
was withdrawn from the retro‑orbital puncture under light 
ether anesthesia using the capillary tube for estimation of 
serum biochemical and hematological parameters. The 
abdomen was opened through midline incision to record the 
autopsy changes followed by dissecting out the important 
organs.

Hematological analysis was performed using an automatic 
hematological analyzer  (Swelab). The parameters studied 
were total red blood cell  (RBC), hemoglobin  (Hb), packed 
cell volume (PCV), mean corpuscular volume  (MCV), 
mean corpuscular hemoglobin  (MCH), mean corpuscular 
hemoglobin concentration  (MCHC), total white blood cell 
(TWBC), neutrophils percentage, lymphocyte percentage, 
eosinophils percentage, monocytes percentage, and platelet 
count. Serum biochemical parameters were estimated using 
fully automated biochemical random access analyzer (BS‑200, 
Lilac Medicare Pvt. Ltd., Mumbai). The parameters studied 
were blood sugar,[8] total cholesterol,[9] triglycerides,[10] 
high‑density lipoprotein (HDL)‑cholesterol,[11] blood urea,[12] 
creatinine,[13] serum glutamic pyruvic transaminase (SGPT),[14] 
serum glutamic oxaloacetic transaminase  (SGOT),[15] total 
protein,[16] albumin, globulin,[17] alkaline phosphatase (ALP),[15] 
total bilirubin,[18] direct bilirubin,[19] uric acid[20] and calcium.[21]

Bone marrow smear from the femur bone was prepared using 
the standard procedure. All the important internal organs were 
carefully dissected namely brain, pituitary, liver, heart, thymus, 
spleen, kidney, lung, stomach, intestine, uterus, ovary, adrenal 
gland, trachea, aorta, lymph node, and skin. After noting any 
sign of gross lesion and ponderal changes of major organs, 
all were transferred to 10% phosphate‑buffered formalin 
solution for fixation and later on subjected to dehydrating, wax 
embedding, sectioning and staining with hematoxylin and eosin 
for histological evaluation by light microscopy.

Statistical analysis
The data are expressed as mean  ±  standard error of mean 
(SEM) for ten female rats per experimental group. One‑way 
analysis of variance (ANNOVA) was used to compare the mean 
values of quantitative variables among the groups followed by 
Dunnet’s multiple t‑test for unpaired data and Student’s t‑test 
for paired data to determine the significant difference between 
groups at P < 0.05.

Result and Discussion
OECD 425 guideline for oral acute toxicity study was 
employed using a female to reduce variability and as a means 
of minimizing the number of animals used. This is because 
there is little difference in sensitivity in LD50 test between both 
genders of animals but in those cases where differences were 
observed, females were generally slightly more sensitive.[22] 
Metriviv syrup did not show any signs and symptoms of 
toxicity and mortality at oral dose of 2000 mg/kg in female 
rats. The Metriviv did not affect any behavioral changes, 
gross behavior and other observed parameters during entire 
experimental period of 14 days. This indicates that oral LD50 of 
the test drug is much higher than 2000 mg/kg dose administered 
in the present study. As per UN Classification, any substance 
which has oral LD50 of more than 2000 mg/kg is considered as 
low hazard potential and categorized as UN 6.1 PG III.[23] Thus, 
as per the above criterion, Metriviv syrup can be categorized as 
substances with low health hazard potential (Class 4 of GHS 
and UN 6.1PGIII).

Effect of Metriviv syrup on the percentage change in body 
weight [Table 2] showed that drug at all dose levels produced 
significant increase in body weight in comparison to respective 
initial values. Recovery study produced almost same pattern 
of body weight gain as observed in other test drugs treated 
groups and control group. The results suggest that test drug 
is devoid of any deleterious effect on health status of animals 
as generally observed by weight gain during the experimental 
period. On sacrifice, no gross pathological alteration was found 
in the internal organs during subchronic toxicity study. The 
macroscopic analysis of the important organs of the animals from 
test group treated groups did not show any significant changes 
in color, texture, organ swelling and atrophy/hypertrophy as 
compared with that of the control group. If result presented 
in Table 3 is analyzed, it shows that out of the six organs for 
which relative weight was recorded, significant decrease was 
observed only in thymus in comparison to control group. 
However, there were no any significant changes observed when 
compared to vehicle control group and no deleterious effect on 
thymus was seen during histopathological studies, hence, cannot 
be categorized as serious toxic effect.

Analysis of the effect of metriviv syrup on hematological 
parameters [Table  4] revealed that, all hematological 

Table 2: Effect of Metriviv on body weight of rats during different intervals during repeated dose 28‑day oral toxicity study

Days Body weight (g)

Control Vehicle control TED TEDx5 TEDx10 TEDx10 (R)
Initial 160.50±2.83 145.50±2.17 163.00±4.72 155.00±3.72 158.50±3.34 151.50±1.07
7th 176.70±4.50# 147.20±4.25 164.70±3.33 166.70±5.60# 173.20±5.62# 156.50±4.83
14th 186.30±4.38## 165.20±2.86## 182.20±4.78## 175.20±5.99## 179.67±6.45# 176.00±2.56##

21st 185.20±4.37## 177.10±3.07## 177.40±2.97# 179.60±6.42## 184.00±5.78## 182.00±3.67##

Final 175.40±4.70# 170.70±3.63## 181.70±4.19## 176.75±5.34 183.37±4.99## 189.70±3.12##

Percentage change 9.28↑ 17.31↑ 11.47↑ 14.03↑ 15.69↑ 25.21↑
Data: Mean±SEM. ↑: Increase, ↓: Decrease, #P<0.05, ##P<0.01 when compared with initial values (paired t‑test)
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parameters in drug‑treated, control and vehicle control 
groups were within normal range[24] which clearly indicates, 
Metriviv syrup at high‑dose level do not affect both cellular 
and non‑cellular elements of the blood to significant extent. 
Hence, from the above findings, it is found that Metriviv syrup 
may not have produced any drastic effects on hematological 
parameter during 28‑day repeated oral toxicity studies in rats.

Out of 16 biochemical parameters [Table 5], cholesterol level 
was nonsignificantly increased in treated groups while test 
drug at TED and TEDx5 dose levels produced significant 
increase in triglyceride level in comparison to control group. 
Test drugs in recovery study produced significant increase 
in HDL‑cholesterol level in comparison to control group. 
The increase in triglyceride level may be due to high level 

Table 3: Effect of Metriviv on relative weight of organs in rats during repeated dose 28‑day oral toxicity

Organ weight Control Vehicle control TED TEDx5 TEDx10 TEDx10 (R)
Liver (g/100 g) 3.08±0.14 3.03±0.09 2.99±0.10 3.16±0.08 3.10±0.09 3.00±0.06
Kidney (mg/100 g) 653.22±18.25 639.26±13.10 616.38±16.58 620.39±07.39 659.07±31.91 626.73±12.07
Heart (mg/100 g) 303.06±9.17 294.44±5.62 283.21±9.04 305.58±9.25 296.95±11.05 300.91±9.05
Spleen (mg/100 g) 219.51±9.12 213.15±11.83 211.45±15.35 240.66±10.32 206.26±13.45 209.02±8.73
Thymus (mg/100 g) 180.71±12.24 149.01±7.79 142.37±4.03* 153.62±7.23 138.90±7.05* 164.74±6.16
Uterus (mg/100 g) 206.67±13.04 205.12±24.04 181.57±11.19 241.65±27.13 162.58±17.40 227.61±15.76
Data presented as mean±SEM. *P<0.05 when compared with control group (ANOVA followed by Dunnett’s multiple t‑test)

Table 4: Effect of Metriviv syrup on hematological parameters during repeated dose 28‑day oral toxicity

Parameters Control Vehicle control TED TEDx5 TEDx10 TED × 10 (R)
TWBC (103/Cumm) 7520.00±554.14 9390.0±534.47 8900.0±377.71 9411.11±672.56 8962.5±472.81 9990.0±420.44*
Neutrophil (%) 16.30±1.67 13.90±2.01 16.80±2.96 16.89±1.39 13.62±1.59 18.20±1.13
Lymphocyte (%) 79.60±1.58 81.70±1.93 79.30±2.82 78.78±1.18 81.88±1.88 77.90±1.36
Eosinophil (%) 1.80±0.25 2.50±0.17 2.20±0.20 2.22±0.22 2.25±0.17 1.70±0.30
Monocyte (%) 2.30±0.15 1.90±0.23 1.70±0.21 2.11±0.30 2.25±0.25 1.70±0.15
RBC (103/μL) 7.88±0.13 7.79±0.08 8.29±0.18 8.05±0.12 8.10±0.11 8.27±0.12
Hb (g%) 14.50±0.17 14.93±0.15 15.12±0.22 14.78±0.21 15.03±0.18 15.08±0.13
PCV (%) 44.40±0.55 44.71±0.38 46.88±0.84*,# 45.92±0.64 45.87±0.59 46.52±0.56
Platelet (103/μL) 1066.70±82.27 945.00±104.4 1115.70±49.59 1095.22±32.32 1081.75±36.81 1220.40±104.20
MCV (fl) 56.51±0.50 57.40±0.30 56.65±0.50 57.02±0.20 56.67±0.24 56.38±0.31
MCH (pg) 18.47±0.20 19.19±0.17* 18.31±0.30# 18.33±0.10# 18.57±0.12 18.28±0.16#

MCHC (g/dL) 32.66±0.12 33.38±0.20* 32.28±0.30## 32.19±0.17## 32.75±0.09 32.42±0.15##

Data presented as mean±SEM. *P<0.05 when compared with control group; #P<0.05, ##P<0.01 when compared with vehicle control group 
(ANOVA followed by Dunnett’s multiple t‑test)

Table 5: Effect of Metriviv on serum biochemical parameters during repeated dose 28‑day oral toxicity

Parameters Control Vehicle control TED TEDx5 TEDx10 TEDx10 (R)
Glucose (mg/dl) 67.40±3.89 74.70±3.15 60.10±2.89 82.22±2.20 58.12±3.19 78.40±2.65
Cholesterol (mg/dl) 45.30±5.33 45.80±3.50 47.50±2.45 53.11±2.34 53.25±4.19 59.20±2.20
Triglycerides (mg/dl) 80.90±11.46 104.0±08.77 126.80±14.03* 135.88±14.31* 121.00±12.24 119.30±8.97
HDL‑cholesterol (mg/dl) 33.10±3.44 37.10±2.18 31.70±1.73 35.22±1.14 35.37±3.01 44.30±1.97*
SGPT (IU/dl) 43.90±1.36 59.20±7.37 49.60±2.15 48.66±2.32 55.87±5.51 45.70±2.52
SGOT (IU/dl) 127.70±5.80 130.40±6.51 135.40±3.34 106.66±2.67* 158.75±9.48*,# 112.10±4.44
Urea (mg/dl) 55.10±2.61 53.00±2.25 61.00±2.97 54.44±1.51 56.00±2.72 66.80±1.62*,##

Creatinine (mg/dl) 0.67±0.03 0.76±0.18 0.65±0.01 0.66±0.01 0.61±0.02 0.65±0.02
Total protein (g/dl) 8.08±0.14 7.78±0.06 8.22±0.14# 8.01±0.13 7.97±0.14 8.53±0.07##

Albumin (g/dl) 3.77±0.10 4.13±0.07 4.00±0.13 4.05±0.07 3.93±0.08 4.19±0.08*
Globulin (g/dl) 4.31±0.15 3.64±0.07* 4.22±0.14 3.95±0.09 4.53±0.48# 4.34±0.13
ALP (IU/dl) 115.3±11.18 106.20±9.26 94.50±8.02 101.22±8.94 85.75±6.67 120.00±10.47
Total bilirubin (mg/dl) 0.27±0.02 0.43±0.05 0.40±0.07 0.26±0.01 0.35±0.04 0.35±0.03
Direct bilirubin (mg/dl) 0.11±0.01 0.14±0.02 0.16±0.02 0.10±0.00 0.12±0.01 0.13±0.02
Uric acid (mg/dl) 1.12±0.09 1.07±0.05 1.22±0.04 1.05±0.10 1.21±0.06 1.48±0.08*,#

Calcium (mg/dl) 10.00±0.17 10.53±0.15 10.42±0.22 10.75±0.22 10.23±0.20 9.71±0.28
Data presented as mean±SEM. *P<0.05 when compared with control group; #P<0.05, ##P<0.01 when compared with vehicle control group 
(ANOVA followed by Dunnett’s multiple t‑test)
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of carbohydrate content in syrup at high‑dose levels. The 
most of changes are non‑significant and not observed in 
dose‑dependent manner. However, the changes are within 
normal level;[24] hence, these changes cannot be categorized 
as pathological.

Metriviv at all dose levels produced nonsignificant increase in 
SGPT level in comparison to control group while nonsignificant 
decrease in comparison to vehicle control group. Test drug at 
TEDx10 dose levels produced significant increase in SGOT; 
however, after discontinuation in recovery study, the SGOT 
level was decreased in comparison to control and vehicle 
control group. The values are still within normal range but 
considering histopathological study; it is suggest that drug 
may have potential to produce hepatic injury at very high dose 
on long time administration. The values of other biochemical 
parameters ([Table 5] were still within the normal range even 
at higher dose of Metriviv syrup.[24] There were no any drastic 
changes observed in the biochemical parameters in the test 
drug‑treated groups. Hence, it may be suggested that the test 
drug do not seem to produce any serious toxic effect during 
repeated dose 28‑day oral toxicity.

The histopathological findings of the vital and reproductive 
organs at higher dose level of TEDx10 and in recovery study 
did not produce any changes in cytoarchitecture of brain, 
pituitary, liver, heart, thymus, spleen, kidney, lung, stomach, 
intestine, uterus, ovary, adrenal gland, trachea, lymph node 
and skin in comparison to control and vehicle control group. 
Effects of Metriviv at TEDx10 dose level produced micro fatty 
changes in the liver [Figure 1], the exact cause of micro fatty 
changes in liver is unknown, but many a time, it is also termed 
as nonalcoholic fatty liver disease which develops when there 
is too much fat in the liver or steatosis. The condition is also 
known as fatty liver. There may be no symptoms in the early 
stage but continue damage to the liver can lead to more severe 
condition. Fatty changes and edema in kidney  [Figure  2], 
may be due to certain acute renal diseases or damage to the 
nephron or fluid retention. Epithelial erosion destruction in 
stomach [Figure 3], is different from an ulcer. The most of 
potential drugs on repeated administration has a side effect 
of hyper acidity, stomach injuries, etc. and mild‑to‑moderate 
stimulation in ovary. The changes were not observed in 
recovery group of animals and in the control group. The results 
suggest that drug has adverse effects on organs at TEDx10 dose 
level. The changes were reversed after discontinuation of the 
drug which may suggest that the adverse changes are reversible 
in nature at higher dose level after longer administration in rats.

Conclusion
From the present study, it can be concluded that metriviv syrup 
did not produced any sign or symptoms of acute toxicity by oral 
route at single dose of 2000 mg/kg in rat and can be categorized 
as substances with low health hazard potential. The result of 
repeated dose 28‑day oral toxicity concluded that, test drug at 
TEDx10, has only mild‑to‑moderate adverse potential for liver 

Figure  1: Photomicrographs of sections of liver taken at  ×400 
magnification. (a) Normal cytoarchitecture  (control group)  (b) normal 
cytoarchitecture (vehicle control group)  (c) fatty changes  (metriviv, 
TEDx10) (d) normal cytoarchitecture (metriviv, TEDx10R)

dc

ba

Figure  2: Photomicrographs of sections of kidney taken at  ×400 
magnification. (a) Normal cytoarchitecture  (control group)  (b) normal 
cytoarchitecture (vehicle control) (c) fatty changes and edema in tubules 
(metriviv, TEDx10) (d) normal cytoarchitecture (metriviv, TEDx10R)

dc

ba

Figure  3: Photomicrographs of sections of stomach taken at  ×200 
magnification.  (a) Normal cytoarchitecture  (control group)  (b) normal 
cytoarchitecture (vehicle control group) (c) Mild‑to‑moderate epithelial 
erosion (metriviv, TEDx10)  (d) normal cytoarchitecture  (metriviv, 
TEDx10R)

dc

ba
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and kidney in rats while does not have any major toxic effects 
at therapeutic dose level in female albino rats.
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