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Polyherbal formulations are an important Ayurvedic preparations widely used in Indian traditional system of medicine and
also in many countries by different tribal. Mersina is an antidiabetic Ayurvedic formulation. Despite its wide use, no study
has been published in the scientific literature about its toxicological profile. In present study the formulation was evaluated
for the acute and repeated dose toxicity study. In the acute toxicity test, the albino rats were treated with Mersina
(300mg/kg, 2000mg/kg and 5000mg/kg), orally. Animals were observed periodically during the first 24 hours and daily
thereafter, for 14 days, after administration of the formulation. Mersina produced neither mortality nor changes in
behaviour or any other physiological activities in rats, at all selected doses. In repeated dose toxicity study, Mersina
(300mg/kg, 1000mg/kg and 2000 mg/kg per day) was administered orally for a period of 28 days in albino rats. The effects
on body weight, food and water consumption, organ weight, hematology, clinical biochemistry as well as histology were
studied. There were no significant differences in the body weight, organ weights and feeding habits between control and
treated animals. Hematological analysis showed no marked differences in any of the parameters examined in either the
control or treated groups. Except slight hypoglycemia there were no significant changes occurred in the blood chemistry
analysis including cholesterol, triglycerides, blood urea nitrogen, and creatinine, AST, ALT and ALP in experimental
animals. Pathologically, neither gross abnormalities nor histopathological changes were observed. The formulation Mersina
was found safe in acute and repeated dose toxicity studies.
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INTRODUCTION

Herbal medicines are popular remedies for
diseases used by a vast majority of the world’s
population. In the traditional system of Indian
medicine, plant formulation and combined
extracts of plants are used as drug of choice
rather than individual. Presently there is growing
interest in antidiabetic, nootropic,
hepatoprotective and lipid lowering agents. Plant
remedies have been and are being used by
diabetic patient’s throught the world. Studies
suggest that using an antidiabetic plant in whole
form or as complex extracts may offer many
benefits due to the presence of multiple active
components. Various herbal formulations such as
Coagent db [1], Hyponidd [2] and Diasulin [3]
are well known for their antidiabetic effects. The
pharmacological effects of many plants have
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polyherbal antidiabetic formulation of ten
ingredients is used in traditional medicine to treat
type Il diabetes, contains both antidiabetic and
antioxidant principles (Tablel). Gymnema
sylvestre, Momordica charantia, Syzium cumini,
are proven antidiabetic drugs that are alone or in
combination act to control the hyperglycemia in
diabetes [5-8]. Phyllanthus emblica, Trigonella
foenum graceum, Coccinia indica, Tinospora
cordifolia, Melia azadarichta and Javakhar are
proven antioxidant drugs that protects from the
oxidative stress of free radicals [9-12].

In the present study, the acute and repeated dose
oral toxicity study of Mersina, a polyherbal
formulation, were investigated in experimental

A . . animals.
been studied in various laboratories, where as
there are many limitations regarding the safety = MATERIALS AND METHODS
and efficacy of these formulations [4]. Mersina,a  Animals
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Wistar rats (180 — 210g) of either sex were used
in the study. They were maintained at a room
temperature of 23 + 2° C with 12- h light/dark
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cycle and 45-55% relative humidity. The animals
had free access to Amruth brand standard pellet

Tahle 1. Composition of Mexsina

Botanical name COMmMmon name Family Guantity /500 mgy

Gymnema sylvesire Ram's horn Azclepiadaceae 75 mg
Mamardica charantis Bitter gourd Cucurbitacese 81 my
Cassia auriculata Tannet's cassia Caesalpinaceae 63 mg
SYZILIm CLmIni Jamun Myrtacesae 96 gy
Phyllarthus emblica Indian goozeherry | Euphorbiaceae 45 mgy
Trigonells foenum gr. Fenugresk Fabacese 50 my
Coccinia indica Little gourd Cucurhitacese 93 mgy
Tinospora  cordifolis Gulancha Menispermacess B3 my
hielia azadarichta Meem hieliaceae 30 mg
Javvakhar ‘ava-kashar — 12 mg

Table 2. Sign of toxicity, mortality results of acute toxiciky ohservations of Mersina in abine rats

Group Dose (moka) Sign of toxicity tartality

(STMEY® (DIE)®
Group | 1] 03 0iz
Group |1 1] 03 0i3
Group 1l 1] 03 0iz
Group 1Y 1] 073 0i3

ST :sign of teecietty; HBronmal behaviour, D: died, §: sarvive.
Wabues are expressed as anmmal mimbers.

diet (Nav Maharashtra Chakan Oil Mills Ltd.
India) and water ad libitum. The animals were
fasted overnight but were allowed free access to

water. The experimental protocols were
approved by Institutional Animal Ethics
Committee (CPCSEA/SPTM/P-18/2008 and

CPCSEA/SPTM/P-19/2008).

Drug and chemicals

Antidiabetic Ayurvedic formulation Mersina,
developed by J & J De Chane Laboratories
Private Limited, Hyderabad, is obtained as a gift
sample.

Preparation of the herbal formulation

The herbal formulation was administered orally
at various doses, as a suspension in 1% (w/v)
Carboxyl Methyl Cellulose (CMC) prepared
using mortar and pestle.

Acute Toxicity Studies

The acute toxicity of Mersina was evaluated in
rat as per OECD Guideline 423 [13]. Three
groups containing three female rats (weight: 180—
210 g, age: 6-8 weeks) received Mersina at doses
of 300 mg/kg, 2000mg/kg and 5000mg/kg body
weight, orally by gavage. Animals were observed
individually after dosing once during the first 30
minutes, periodically during the first 24 hours,
with special attention given during the first 4
hours and daily thereafter, for a total of 14 days.
Cage Side Observations

Observations included changes in skin and fur,
eyes and mucous membranes, and also
respiratory, circulatory, autonomic and central

nervous systems, and somatomotor activity and
behaviour pattern. A special attention was
directed to observations of tremors, convulsions,
salivation, diarrhea, lethargy, sleep and coma.
Body Weight, Food and Water Intake

The change in body weight, food and water
intake was recorded at two days interval.
Pathology

Overnight fasted surviving animals were
weighed and humanely killed on day 15 using
anesthetic ether. All test animals were subjected
to gross necropsy.

Repeated Dose Toxicity Studies

Repeated toxicity studies were conducted as per
OECD 407 Guidelines [14], on four groups of
rats (0 mg/kg control, 300mg/kg low dose, 1000
mg/kg medium dose and 2000 mg/kg high dose),
each containing five males and five females.
Whilst Mersina was orally administered using
gavage to test groups, distilled water was
administered to control group for 28 days. The
maximum volume administered was not greater
than 2 ml/100 g body weight. All animals were
supplied with standard food and water ad libitum
during the testing periods. All rats were observed
daily for toxic manifestations and mortality.
Body Weight, Food and Water Intake

Changes in body weight, water and food intake
were measured once a week.
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Tahle 4. Effects of 28 day oral admirustration of Mersinaon 'Hepatic fanction,
mietabolism fimction and  kidney fanction tests mrats

Famale Tiale
Coztrol Mureina (mzhig) Cordrol Mareinn (mzkiz)
(1%CMC) 300 1000 2000 (1%.CAC) 300 1000 2000
SGPT 4741 4819 4932 4767 4816 4731 4852 4925
(VL) £081 174 164 £138  £056 £140 £127 £143
SGOT" 6825 6619 6723 6716 6851 6725 6B32  6BAS
(L) 016 035 £171 042 022 057 £068 034
ALF 13464 13211 13373 13342 13575 13416 13541 13425
(VL) £137 142 +181 x1452 2231 £1467 129 134
Chole: 913 905 907 9112 9234 9147 9231 91l
(mgidl) £034 081 =029 =015 044 £030 023 025
T 571 383 367 575 592 584 387 593
(mfdl) £062 =048 039 =077 092 £033 048 x073
Ghucose' 6319 6438 6676 6725 G521 6835 G422 G451
(mefdl) £13% 123 =141 £115 +]157 £083 x113 104
Creatingne 22 21 11 22 13 21 22 14
(mgidl) 025 =015 £0355 042 013 026 =034 =071
BUW 1831 1760 1729 1773 1314 1712 1941 1835
medl) 128 166 =116 109 +]122 £1A2  £145 13l

Diata e expressed as mean £ S.E, n=5. Ho statistical difference between control and
Mersina (p = 005)
aSerum glutamate pyravate transaminase | b Senom ghitamate oxabacetate transaminase

c &lkaline phosphatase , a Cholestero], WTnglyeende

Tahle & Fffect of Memina on Organweighis (g)in radz in epeaied dose toxiciy study
hiale Female

Mtarsina (mgsig) Conitrol Mtarsina (mgsig)
300 1000 | 2000 300 1000 2000
Brain 1.52 1.62 1.6 1.6 1.61 1.450 16 1.61
012 | 015 | £0.13 | £0.14 | £0.18 | 2016 | £.014| 2018

Organ Cortrol

Heart 0.6z 061 0.61 063 0.62 062 0.6 064
007 | £0.11 | £0013 | £0.08 | 042 | 2025 | 2032 | 15

Linrer 012 | 1014 | 1odg | 1nas 1014 1015 1016 | 10.18
+065 | £0.29 | £042 | £024 | +0.19 | #0113 | £0.28 | +0.33

Kidney 1.5 1.40 1.40 141 1.62 152 1.452 1.54
013 | £046 [ £021 | £014 | 020 | #0198 | £0.30 | 0457

Spleen 0.7 0.7z 0.7 0.7 0.7 0.7z 0.7z 0.7z
12 | £016 | £030 | £026 | 038 | 2028 | 2022 | 023

Pancreas 1.3 133 1.32 1.1 1.33 1.32 1.33 1.34
+0.15 | £0.24 | £017 | £0.20 | +0.1% | #0118 | £0.22 | +0.16

Testes 249 28 24 248
+0.06 | £0.05 | +£004 | £0.05

Owaries - - - 0.14 0.13 0.13 0.14
+ 006 +0.08 | £0.04| £0.08
Diata ate exprassed as mean + SE n=5(p = 0.05).

Hematology

Hematological analysis was performed using an
automatic hematological analyzer (Sysmex,
Japan). Hemoglobin, hematocrit, total red blood
corpuscles (RBC), total white blood corpuscles
(WBC), platelets and red cell indices viz., packed
cell volume (PCV), mean corpuscular volume
(MCV), mean corpuscular hemoglobin (MCH)
and mean corpuscular hemoglobin concentration
(MCHC) of blood samples were recorded.
Clinical Biochemistry

Cholesterol,  triglycerides  (TGL), serum
glutamate pyruvate transaminase (SGPT), serum
glutamate oxaloacetate transaminase (SGOT),
alkaline phosphatase (ALP), Blood urea nitrogen
(BUN), creatinine, and glucose were analysed,
using an autoanalyzer ( Erba Chem 7, Germany).
Pathological Examination

Gross Necropsy

All animals in the study were subjected to a full,
detailed gross necropsy which included careful
examination of the external surface of the body,
all orifices, and the cranial, thoracic and
abdominal cavities and their contents. The brain,
heart, liver, kidney, spleen and pancreas of all
animals were removed and their wet weights
were taken immediately after dissection to avoid
drying.

Histopathology

Brain, heart, liver, kidney, spleen and pancreas
were fixed immediately in 10% formalin for
routine  histopathological examination. The
tissues were embedded in paraffin, and then
sectioned, stained with haematoxylin and eosin
and were examined under light microscope.
Photomicrographs of the microscopical sections
were taken with the help of MOTIC
photomicroscope  provided with  MOTIC
IMAGES PLUS 2.0 software.

Statistical Analysis

The differences among experimental and control
groups were determined using the SPSS 16
statistical software for Windows. Comparisons
among different groups were performed by
analysis of wvariance using ANOVA test.
Significant difference between control and
experimental groups were assessed by student’s
t-test. All data are expressed as mean + standard
error of mean (S.E.M.); p-values less than 0.05
were considered to be significant.
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RESULTS

Acute Toxicity Studies

There was no mortality or morbidity observed in
animals through the 14-day period following
single oral administration at all selected dose
levels of Mersina (Table2). The LDso value for
oral administration of Mersina is larger than 5000
mg/kg body weight. The animals did not show
any changes in the general appearance during the
observation period. Morphological characteristics
(fur, skin, eyes and nose) appeared normal. No
tremors, convulsion, salivation, diarrhea, lethargy
or unusual behaviours such as self mutilation,
walking backward and so forth were observed,;
gait and posture, reactivity to handling or sensory
stimuli, grip strength were all normal. There was
no significant difference in body weights
between control and treatment groups (Figure 1).
Food and water intake showed daily fluctuations
within the range of control animals (Figure 2 and
3).

——Zontml
g:" B —=—MeE haZoom kg
z —i— Mo ha 000 m kg
—m—Mes hasio0m gk

o 2 L6 8 W 12 u
day s
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FIGURE 4. Bffect of hlersing ot body wmeight charyzes dinale ot
Each point represents mean £ 5 ERL1=3

Repeated Dose Toxicity Studies

Body Weight, Food and Water Intake

There was no significant difference in body
weights between control and treatment groups
(Figure 4 and 5) of either sex. There was no
significant difference between food and water
consumption of treated animals compared with
control (Figure 6 to 9).

Hematology and Clinical Biochemistry

The effect of repeated dose oral administration of
Mersina on hematological parameters is
presented in Table 3. The hematological analysis
showed no significant changes in hemoglobin,
hematocrit, red blood cells, and white blood cells
in male and female treatment group compared to
the control group.

The effect of repeated dose oral administration of
Mersina on biochemical parameters is presented
in Table 4. Except slight hypoglycemic effect
there were no significant differences observed in
any of the biochemical parameters examined in
either the control or treated group of the male
and female rats.

Pathological Examination

There were no significant differences between
the control and treated groups in the organ
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weights of male and female rats (Table 5). No
alterations were detected in pathological

examinations of the tissues during the
microscopic examination of the internal organs.
The findings were generally consistent with the
expected pattern for Wistar rats of this particular

age. Histopathological observations further
support the safety of Mersina (Figure 10).
e
% Mz ha 1000mk)
= M 13 A 2000mepke)

FIGUEE 5. Effect of Mersina on hody weight changes in femnale rat.
Each pont wpresents mean + 5. EM, n=5

Control
# M WA 300mopk)

e a1 000mg

1 5 ha 2000mg kg

FIGUURE &. Effect of Mersina onfood irtake inmale rat.
Each pourt mpreserts mean + 3.EM, n=5

DISCUSSION

To determine the safety of drugs and plant
products for human use, toxicological evaluation
is carried out in various experimental animals to
predict toxicity and to provide guidelines for
selecting a safe dose in human. A Word Health
Organization survey indicated that about 70-80%
of the world’s populations rely on non-

W Control
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FIGUEE &. Effect of Mersina on water intake mmale rat.
Each point wpresents mean + S E M, n=5

conventional medicine, mainly of herbal source,
in their primary healthcare. This is especially the
case in developing countries where the cost of
consulting a western style doctor and the price of
medication are beyond the means of most people
[15]. Although medicinal plants may produce
several biological activities in humans, generally
very little is known about their toxicity and the
same applies for Mersina.

I Corntrol

# hersina 300mgkg
% herzina 1000mag/ky
i Mersing 2000megiky

days

FIGURE 9. Effect of Iersina on water intake in female rat.
Fach point represents mean + 3 E M, n=5

Usually acute (single dose) toxicity study is
carried out on laboratory animals by using high
dose (sufficient to produce death or morbidity) of
the substance in question and/or based on
previous report on its toxicity or toxicity of
structurally related compounds. As there was no
previous report on toxicity of Mersina, as per
OECD guidelines three dose levels starting at
300mg/kg, 2000mg/kg and limit dose 5000mg/kg
were selected for acute toxicity study. No
mortality was observed in both control and in
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groups of all selected dose levels. Animals in all
groups did not exhibit any signs of adverse effect
(NOAEL). Thus the LDso of the formulation is
greater than 5000mg/kg.

Dose selection for repeated dose toxicity studies
was based on the results of acute toxicity studies.
During single dose toxicity studies it was
observed that Mersina was safe at dose of 2000
mg/kg. Therefore, this dose was used in repeated
dose toxicity study as the highest dose.

In repeated dose toxicity study, the formulation
was given orally at doses upto 2000mg/kg in rats.
There was no change in animal behaviour and the
changes in body weight were not significantly
different in treated rats as compared to controls.
Since, the changes in body weight have been
used as an indicator of adverse effects of drugs
and chemicals [16-18], the present results suggest
that at the dose levels administered, Mersina is
non-toxic in rats.

¢
FIGURE 10. Histopathological analysis of organs treated with Mersina (Repeated Dose
toxicity study): (a) liver from control group; (b liver from Mersina 2000 mgfkg body weight
treated group; (c) kidney from control group; (d) kidney from Mersina 2000 mgfkg body
weight treated group.

In addition, determination of food consumption
is important in the study of safety of a product
with therapeutic purpose, as proper intake of
nutrients are essential to the physiological status
of the animals and to the accomplishment of the
proper response to the drug tested instead of a
false response due to improper nutritional
conditions [19]. In the present study, Mersina
treated rats did not show significant differences
in food consumption and also in water
consumption when compared with rats from
control group.

Analysis of blood parameters is relevant to risk
evaluation as the changes in hematological
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Table 3. Effects of 28 day oral adrinistration of Mersina on Haernatological parameters inrats

Female hle
Conitral hdrsina (mg/hg) Contral hiersina (mghgl
(1% ChiC) 300 1000 2000 (1% ChiC) 300 1000 2000

RBC" TA0.29 TH1£0.96 | 7.4% 4088 732037 241041 352+ 0.59 B.16 £0.32 8.24 £0.24
B Ce 7.4 0.63 7.2+0.70 T.hE 084 T3£0.55 7.7t 0.43 704 7.4+ 057 762042
Bos 1.0+0.51 1.0£0.74 0.97+0.49 1.040.37 1.0+0.19 1.0+ 0.26 0.8+0.16 1.0£0.21

hdania T0+0.45 21+ 1.06 22083 2.190 62 2344055 138074 241+ 062 2.46+£0.35
Lymph" | 7O39+2.24 | Tldt2.5 T 11£ 148 7137123 TIA2: 188 | V1612143 | 73.2321.14 T2.86x 1.47
Mt HAGE 236 | 2324419 | 24731166 233641 .84 130822 Most1.43 | 23282174 411+ 1.52
PT* 1109+ 244 | 12354042 | 115+ 167 1164+ 1.28 11.08+0.91 11.24+0.52 11.73+1.32 11.36+ 1.06
Hb 15.2+0.15 15.1£0.21 15.3+0.19 15.240.33 15.5+0.24 15.8+0.20 16.1£0.23 16.2+ 0.40
HCT 4614 020 | 47 252 0.43 | 46.54+0.39 46252017 | 45732065 | 45322052 | 4545025 4602+ 0.47
hACHS 5232+ 062 | A2 652048 | 521110060 817440 52 48 42+ 0.81 50 .65+ 0.39 50 620 46 43 72+ 067
MCH 17.8+£0.38 17.5+0.24 13.1£0.41 17 64152 13.4+ 0 36 18.7+ 0.69 183.5+£ 077 19.2+ 0 46
hCHC 325+ 0.69 a1 327074 331047 338086 334£0.70 3322042 2432028
PLT 1184+ 3641 | 119684371 | 116442414 1174430.92 1216429 61 124632 83 1239440 26 1272437 17

Data are expressed as mean £ 5.E.,n=5 (p <« 0.05% " Red blood cell (x 106 mm 33; “white blood cell (o 103 mm2);" Basinophil (%7

hanocyte (8

Lymphacyte (3 Mewrophil (53, "Prathrombin time (in minotes); "Haemoglobin, Hematocrt hlean corpuscular wolume (FLY;
hiean corpuscular haemoglobin (pa’); Mean corpuscular haemoglobin (% ;concentration (g1 "Platelet (o 107 mm ™,

system have a higher predictive value for human
toxicity, when data are translated from animal
studies. After 28 days treatment, there were no
significant changes in the hematological
parameters between control and treated groups.
Levels of white blood cells, red blood cells, and
hemoglobin were not significantly different
between control and test groups following
repeated administration of Mersina. The results
indicate that Mersina was not toxic to the
circulating red cells, nor interfered with their
production. Hematopoiesis and leucopoiesis were
also not affected even though the haematopoietic
system is one of the most sensitive targets for
toxic compounds and an important index of
physiological and pathological status in man and
animals [20]. Therefore, it possible to assume
Mersina is not hematotoxic.

Significant changes in enzymes like ALP, AST
and ALT represent liver impairment, since these
are important indices of liver toxicity [21]. Serum
cholesterol and proteins are mainly regulated via

synthesis in the liver and increase or decrease in
serum concentrations of constituents suggests
some alterations in liver functions. As these
enzymes and biochemical parameters were not
altered by administration of Mersina after
administration for 28 days indicating that there
may be no severe liver damage.

Renal functions markers like urea and creatinine
plasma levels [22-23] remained normal after
administration of Mersina at all selected dose
levels. Thus it can be stated that Mersina does
not show any renal toxicity.

In conclusion, at the oral doses tested, the
formulation was well tolerated and neither
produced overt signs of clinical toxicity nor any
signs of hepato-, nephro or haematotoxicity.
Thus Mersina was found to be nontoxic when
oral acute and repeated dose toxicities were
performed. Overall, this study provides valuable
data on toxicity profile of Mersina that should be
useful for the planning of future preclinical and
clinical studies of the formulation.
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