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Abstract

Background: Curcumin, quercetin and rutin are flavonoids having strong antioxidant potential, individually used in
treatment of numerous ailments. The safety assessment of each of them is already established but no toxicological
assessment has been done that would guarantee the safe use of these three flavonoids when used as a polyherbal
combination (PHC). The aim of this study to evaluate the possible toxicological effect of polyherbal combination of
these three flavonoids in female Swiss albino mice.

Methods: In acute toxicity study, the oral dose of poly herbal combination was administered to four groups
stepwise in single dose and general behaviour, adverse effects and mortality were determined up to 14 days and
compared to normal group. In sub-acute study, the tested poly herbal combination was administered orally for 28
days to the four experimental groups and their body weight was measured each alternate day from the first day of
dosing. On 29th day the final body weight was recorded and euthanized by using thiopentone sodium, blood was
collected and later haematological, lipid profile, biochemical parameter was evaluated and compared to normal
group.

Result: In acute toxicity study, no abnormal general behaviour, adverse effects were reported. No significant
changes were reported in body weight, haematological, lipid profile, biochemical parameter in sub-acute toxicity
study. No mortality was reported in both the study. Histopathological examination revealed no alterations in clinical
signs or organ weight at any dose.

Conclusion: The result concludes that the oral administration of Polyherbal combination did not produce any
significant toxic effect in swiss albino mice. Hence, the Polyherbal combination can be utilized safely for therapeutic
use.
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Introduction
Natural resources and their derivatives are the most
common sources of bioactive molecules in medicines
since the evolution of other advanced therapeutics in the
post-genomic era. World Health Organization (WHO)
describe traditional herbal medications as naturally

occurring, plant-derived materials with negligible or no
industrial processing which have been utilized to treat
ailment within regional or local healing practices [1].
Traditional system of medicine and their formulations
have been extensively used since many years in devel-
oped and developing countries mainly due to its natural
origin and minor side effects [2]. Herbal medicine is in
the mainstream of around 75–80% of the world popula-
tion, primarily in the developing countries, for use in
primary health care. This is mostly because of the
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universal belief that herbal medicines don’t have any side
effects in addition being locally available and cheap [3].
A toxicological examination is well-thought-out to be

very important for the discovery of new drugs. The regu-
latory authority, Food and Drug Administration (FDA)
have specified that it is significant to screen new mole-
cules for their toxicity profile and pharmacological ac-
tion in animals [4]. Many developing nations are using
herbs and aromatic plants and their formulations for
their health care requirements. In fact, about 25% of
allopathic medicines are derived from natural sources
especially plants which are being utilized for the treat-
ment of numerous diseases in throughout the globe.
Ayurvedic and Unani system of medicine is still effect-
ively practiced in India where roughly 85% of the Indian
populace uses crude plant extract or their formulations
for the treatment of several ailments [5].
The toxicity study is a non-clinical safety evaluation

process which is done to generate information about the
toxicological properties of test compounds. The aim of
studying toxicity screening of any compounds is to con-
firm the safety of the chemical substances before they
can be utilized as test drugs during the process of clin-
ical trials [6].
Acute and subacute toxicity examination of medicinal

plants are the most rapid ways to estimate the toxico-
logical nature of any medicinal plants [7].
Herbal drug combinations have shown that they pos-

sess better efficacy and reduced side-effects in compari-
son with individual herbal drugs. Detailed
pharmacological examinations using molecular bio-
logical assays have discussed assuming the better efficacy
might be due to additive or potentiated synergistic ef-
fects caused by the individual components of the com-
bination. The medicative uses of three phytochemicals
with completely different purity (curcumin, quercetin
and rutin) have been well documented within the litera-
ture. One amongst most studied natural resources meas-
ure is flavonoids that represent a wide cluster of
secondary metabolites and located principally in many
edible fruits and is consumed as a part of day to day
dietary habits [8].
The term flavonoid describes numerous plant-derived

compounds distributing by a standard skeleton of phe-
nylchromane [9]. This basic structure permits thousands
of substitution patterns resulting in many flavonoid sub-
classes like flavanols, flavones, flavanones, anthocyani-
dins, isoflavones, dihydroflavonols, catechins and
chalcones. These compounds area unit usually distrib-
uted within the plant, and plant product like dietary
fruits, vegetables, nuts, seeds, herbs and spices [10]. Re-
cently, the interest in dietary flavonoids has raised sig-
nificantly credit goes to their inhibitor, such as antiviral,
antibacterial drug, medicament and anticarcinogenic

activities [11, 12]. Their probable role in preventing
pathologies related to aerophilous stress, like necrosis
and neurodegenerative diseases.
Flavonoids generally use their inhibitor activity by

completely different mechanisms, like by scavenging or
extinction free radicals, by chelating metal ions, or by
inhibiting protein systems accountable for the gener-
ation of free radical [13, 14]. Curcumin [1,7-bis-(4-hy-
droxy-3-methoxyphenyl)-1,6-heptadiene- three,5-dione]
could be a natural flavonoid element found within the
rootstock of herb (Zingiberaceae or ginger family). Many
studies have reported that the curcumin, act as medic-
ament, chemotherapeutical, and antinociceptive agent
[15, 16]. The acute toxicity, repeated dose toxicity and
mutagenicity examination, revealed that curcumin is
deemed to be safe and non-toxic [17]. In another study,
the toxicology study revealed that the curcumin does not
displayed any toxicity sign when administered up to a dose
of 500mg/kg and 5000mg/kg respectively [18, 19]. One
more toxicity study revealed that consumption of curcu-
min at dose of 2000mg/kg does not displayed any other
toxicity symptoms neither mortality reported [20].
The other polyphenolics compounds of flavonoids

such as quercetin and rutin are present in different types
of fruits, vegetables, tea, coffee, red wine, beer and var-
iety of medicative plants and their parts such as leaves,
seeds, flowers etc. [21, 22]. Rutin is a flavanol found in
various plant. It is also termed as vitamin P. It is water-
soluble and it get converted into quercetin when it en-
ters the blood stream. The single and repeated dose tox-
icity study of rutin revealed that it is non-toxic up to
5000 mg/kg [23]. The sub chronic toxicity screening of
enzymatically decomposed rutin inform that it is safe for
future use [24]. Another study revealed that rutin is safe
up to 2000mg/kg [25]. Quercetin is a flavonoid obtained
from fruit and vegetable [26]. The in-vivo and in-vitro
genotoxicity, Acute, Subchronic and chronic toxicity and
carcinogenicity studies of quercetin exposed that at pre-
dictable dietary intake levels, it does not result in adverse
health effects [27]. One more study state that rutin does
not displayed any toxicity sign up to 2000mg/kg [28].
According to many studies these flavonoids have anti-
inflammatory [29–31], analgesic [32], and inhibitor [33]
effects.
This study was aimed to get the safety profile of poly-

herbal combination (PHC) of natural origin drug (quer-
cetin, rutin and curcumin) and also to obtain a no
observed adverse effect level (NOAEL) according to
OECD 425 and 407 respectively [34, 35]. The purpose of
analysing toxicity effect is to provide acceptable database
to make conclusions concerning the toxicology nature of
chemical. After through analysis of literature, it was ob-
served that the toxicity study of individual components
of these polyherbal combinations has been already
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performed several times, but no toxicity study has been
performed for the combination of these three flavonoids,
so the safety profile was estimated, drawing hypothesis
as individually they are safe but the combination can
show some toxic effect or it may be safe too. Thus, the
toxicity study of PHC will open the safety profile win-
dows, providing information that the PHC of following
drugs are safer or not and this information may be used
in formulation of various dosage form of these polyher-
bal combination.

Materials and methods
Chemicals and test material
Curcumin, Quercetin and Rutin were purchased from
Sissco Research Laboratories Pvt. Ltd. Mumbai, India.
All other reagents were used of analytical grade and
were supplied by local suppliers, Shubh scientific,
Lucknow.

Experimental animal
Young healthy swiss albino mice, four weeks old, of body
weight 18–22 g were utilized in this study. The animals
were purchased from animal house facility of Central
Drug Research Institute (CDRI), Lucknow. The animals
were maintained underneath customary environmental
conditions (23 °C – 25 °C, 12 h / 12 h light / dark cycle)
and provided standard pelleted diet (Dayal food pvt ltd,
Unnao) and water ad libitum. All the animals were ha-
bituated to laboratory atmosphere for a week before
study proceeded.

Experimental design
Dose calculation
The different dose combinations of polyherbal combin-
ation (PHC) were selected for the toxicity studies on the
data providing ED50 value and toxicological profiling of
each individual drugs based on the various earlier

research [20, 25, 28]. The doses were selected according
to OECD guideline protocol, assuming the best estimate
of LD50 as no data related to dose of the this polyherbal
combination was mentioned in literature, the dose pro-
gression was calculated according to geometric ratio of
1/2 (double the initial dose to get next dose) [36] i.e.
(250 mg/kg/day, 500 mg/kg/day, 1000mg/kg/day and
2000 mg/kg/day) were selected for acute and sub-acute
toxicity study. The dose of polyherbal combination
which was administered in the individual mice in each
experimental group was calculated on the basis of body
weights (Table 1).

Drug administration
The oral route was selected for the administration of PHC
directly into the stomach, via a gavage needle. For acute
toxicity study, the animals were fasted nightlong for
around 16 h before dosing. Drinking water ad libitum and
feed was provided, about 4 h once dosing [37]. Within the
sub-acute toxicity study PHC was administered by oral
route once every day for 28 days without fasting [38].

Acute toxicity study
The OECD guideline (OECD 425) was followed for evalu-
ation of acute toxicity study. Female swiss albino mice (4-
week old) (18-22 g) were divided into five groups, each
comprising 5 animals. The first group present as a normal
control group (NC) and received normal saline, while 2nd,
3rd, 4th and 5th was considered as toxic groups received
PHC (dissolved in distilled water) orally once at a dose of
250mg/kg/p.o. (TG1), 500mg/kg/p.o. (TG2), 1000mg/
kg/p.o. (TG3) and 2000mg/kg/p.o. (TG4). The dosing was
started from lower dose (250mg/kg), if all animal survive
then next highest dose was given, like this the experiment
was carried out till highest dose up to 2000mg/kg. All ani-
mals were remarked for clinical sign, behavioural changes
and other different parameters like body weight,

Table 1 Dosing protocol of polyherbal combination (PHC) to female swiss albino mice for acute and sub-acute toxicity study

S.No Group name Group detail Dosing schedule

Acute toxicity study

1 NC Normal Control of acute toxicity study Normal Saline

2 TG1 Acute toxicity group 1 250mg/kg/day/p.o

3 TG2 Acute toxicity group 2 500mg/kg/day/p.o

4 TG3 Acute toxicity group 3 1000 mg/kg/day/p.o

5 TG4 Acute toxicity group 4 2000 mg/kg/day/p.o

Sub-acute toxicity study

1 NCX Normal Control of sub-acute toxicity study Normal Saline

2 TX1 Sub-acute toxicity group 1 250mg/kg/day/p.o

3 TX2 Sub-acute toxicity group 2 500mg/kg/day/p.o

4 TX3 Sub-acute toxicity group 3 1000 mg/kg/day/p.o

5 TX4 Sub-acute toxicity group 4 2000 mg/kg/day/p.o
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urinations, food and water intake, respiration, convulsion,
tremor, constipations and changes in colors of eye and
skin, at different time interval from 30min, 1, 2, 4, to 6 h
after dosing and twice a day thereafter for the 14-day ex-
perimental period. The body weights of all animals were
recorded at initially to dosing and on days 1, 3, 5, 7, and
14 once dosing by using a digital balance (Sartorious Co.,
Germany) [39].

Sub-acute toxicity study
The OECD guideline (OECD 407) was followed for
evaluation of acute toxicity study. Female swiss albino

mice (4-week old) (18-22 g) were divided into five
groups, each comprising 5 animals. The first group
present as a normal control group received normal sa-
line (NCX), while 2nd, 3rd, 4th and 5th was considered
as toxic groups received PHC (dissolved in distilled
water) orally at dose of 250 mg/kg/p.o. (TX1), 500mg/
kg/p.o. (TX2), 1000mg/kg/p.o. (TX3) and 2000 mg/kg/
p.o. (TX4) daily for 28 day. Control group was fed with
only normal food and water. Animals were weighed on
alternate days and the weight was noted down [40]. On
29th day the animals were anesthetized with thiopental
sodium and blood was collected through retro-orbital

Table 3 Effect of polyherbal combination (PHC) on average organ weight (g) of mice

Organ Average organ weight (gm)

Distilled water 250mg/kg/day 500mg/kg/day 1000mg/kg/day 2000mg/kg/day

NCX TX1 TX2 TX3 TX4

Brain 0.398 ± 0.046 0.393 ± 0.039 0.397 ± 0.400 0.4 ± 0.045 0.392 ± 0.046

Heart 0.186 ± 0.007 0.184 ± 0.002 0.188 ± 0.012 0.188 ± 0.009 0.186 ± 0.007

Kidney (L + R) 0.265 ± 0.009 0.265 ± 0.010 0.31 ± 0.065 0.268 ± 0.013 0.267 ± 0.013

Liver 1.278 ± 0.031 1.282 ± 0.032 1.283 ± 0.035 1.28 ± 0.035 1.284 ± 0.033

Lung 0.275 ± 0.010 0.281 ± 0.012 0.281 ± 0.003 0.276 ± 0.010 0.276 ± 0.009

Weight of animal on the day of sacrifice 21.273 ± 1.172 21.69 ± 0.378 22.067 ± 0.943 22.15 ± 1.089 21.25 ± 1.110

The values were depicted as means ± SD for 5 mice per group. Statistically significant differences between groups were measured using one-way ANOVA with
nonparametric paired t- test. The values in different treated groups were found to be non-significant (p > 0.05) when compared with normal control group (NCX)

Table 2 Effect of polyherbal combination (PHC) on physical and behavioral parameter in mice during 14-day acute toxicity study

Parameter Normal control 250mg/kg/day 500mg/kg/day 1000mg/kg/day 2000mg/kg/day

NC TG1 TG2 TG3 TG4

Body weight 21 g 21 g 21 g 21 g 21 g

Food consumption (24 h) 38 g 40 g 42 g 38 g 44 g

Water consumption for 24 h 22ml 23ml 20 ml 22ml 22 ml

Body temperature Normal Normal Normal Normal Normal

Visible abnormalities NIL NIL NIL NIL NIL

Rate of respiration Normal Normal Normal Normal Normal

Drowsiness Not observed Not observed Not observed Not observed Not observed

Lethargy Not observed Not observed Not observed Not observed Not observed

Stool colour Dark Black Dark Black Dark Black Dark Black Dark Black

Urination Normal Normal Normal Normal Normal

Diarrhoea NIL NIL NIL NIL NIL

Mucoid stool NIL NIL NIL NIL NIL

Eye colour / Pigmentation Normal Normal Normal Normal Normal

Skin colour Normal Normal Normal Normal Normal

Rashes Not seen Not seen Not seen Not seen Not seen

Mobility 34 mins. 35 mins 32 mins. 35 mins. 33 mins.

Paw jumping NIL NIL NIL NIL NIL

Paw licking Not seen Not seen Not seen Not seen Not seen

Paw biting Not observed Not observed Not observed Not observed Not observed

Mortality Alive Alive Alive Alive Alive
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plexus and tail vein in 2 tubes and analyzed for
hematological parameters and biochemical parameters.
Later animals were sacrificed and visceral organ were ex-
cised out carefully, immediately organs were washed by
using ice-cold saline (0.9% NaCl) along with 20mM
EDTA to remove the blood, dried with tissue paper,
weighed and were stored in 10% formalin solution, the
stored organs were used for histopathological examin-
ation. Mortality in each group was recorded throughout
the course of the 28-day oral administration of the PHC.

Body weight and relative organ weight
The body weight was determined on each alternate day
throughout the subacute toxicity study by using a digital
balance. After the 28 days the animals were sacrificed
and all organs were collected, the blood was removed

from each organ such as heart, brain, liver, kidney, pan-
creas, intestine and lungs and weighed each organ on
digital balance and the relative organ weight was calcu-
lated by formula mentioned below [41].

Weight of Organ
Weight of animal on the day of sacrifice

X 100

Hematological analysis
The following hematological parameters were evaluated
from the collected blood sample: Red blood corpuscle
(RBC) count, hemoglobin (HB), hematocrit (HCT),
platelet (PLT) count, white blood corpuscle (WBC)
count, DLC, PCV, MCV, MCH and MCHC [42, 43].

Table 4 Effect of oral administration of polyherbal combination (PHC) on relative organ weight (g) of mice

Organ Relative organ weight (gm)

Distilled water 250mg/kg/day 500mg/kg/day 1000mg/kg/day 2000mg/kg/day

NCX TX1 TX2 TX3 TX4

Brain 1.874 ± 0.220 1.816 ± 0.208 1.795 ± 0.108 1.804 ± 0.161 1.842 ± 0.142

Heart 0.875 ± 0.040 0.85 ± 0.005 0.851 ± 0.068 0.851 ± 0.078 0.879 ± 0.069

Kidney (L + R) 1.249 ± 0.075 1.222 ± 0.046 1.4 ± 0.253 1.214 ± 0.113 1.26 ± 0.117

Liver 6.024 ± 0.431 5.91 ± 0.074 5.822 ± 0.348 5.793 ± 0.433 6.059 ± 0.470

Lung 1.293 ± 0.068 1.294 ± 0.043 1.274 ± 0.063 1.249 ± 0.098 1.303 ± 0.092

The values were depicted as means ± SD for 5 mice per group. Statistically significant differences between groups were measured using one-way ANOVA with
nonparametric paired t-test. The values in different treated groups were found to be non-significant (p > 0.05) when compared to normal control group (NCX)

Table 5 Effect of polyherbal combination (PHC) on hematological parameter

Organ Hematological parameter

Distilled water 250mg/kg/day 500mg/kg/day 1000mg/kg/day 2000mg/kg/day

NCX TX1 TX2 TX3 TX4

Neutrophils (%) 17.597 ± 0.272 17.637 ± 0.631 17.703 ± 0.666 17.693 ± 0.836 18.333 ± 0.917

Lymphocyte (%) 78.267 ± 0.074 78.313 ± 0.264 78.357 ± 0.329 78.39 ± 0.349 78.34 ± 0.161

Monocyte (%) 2.673 ± 0.245 2.66 ± 0.510 2.597 ± 0.405 2.763 ± 0.636 2.657 ± 0.448

Reticulocyte (%) 1.5 ± 0.282 1.517 ± 0.168 1.59 ± 0.176 1.553 ± 0.222 1.537 ± 0.318

RBC (106/μL) 7.567 ± 0.254 7.583 ± 0.105 7.623 ± 0.136 7.427 ± 0.212 7.607 ± 0.240

WBC (103/μL) 8.8 ± 0.819 8.823 ± 1.043 8.867 ± 1.076 8.883 ± 0.982 8.86 ± 1.223

Platelet (103/μL) 1048.667 ± 24.338 1055.667 ± 54.077 1059.667 ± 61.158 1064.667 ± 66.109 1057.667 ± 53.116

PCV (L/L) 43.3 ± 0.248 43.337 ± 0.409 43.44 ± 0.447 43.39 ± 0.501 43.37 ± 0.244

MCV (L/L) 58.313 ± 0.333 58.353 ± 0.528 58.393 ± 0.585 58.417 ± 0.625 58.367 ± 0.388

MCH (pg) 20.047 ± 0.174 20.263 ± 0.289 20.163 ± 0.145 20.147 ± 0.261 20.277 ± 0.460

MCHC (g/μl) 32.4430.331 32.483 ± 0.542 32.677 ± 0.746 32.52 ± 0.609 32.507 ± 0.589

Eosinophil’s (%) 1.613 ± 0.320 1.627 ± 0.368 1.56 ± 0.236 1.677 ± 0.485 1.65 ± 0.197

Basophils (%) 0.513 ± 0.025 0.553 ± 0.100 0.583 ± 0.035 0.583 ± 0.067 0.573 ± 0.064

Hematocrit (%) 41.39 ± 0.383 41.42 ± 0.171 41.507 ± 0.264 41.473 ± 0.251 41.44 ± 0.128

Hemoglobin (%) 14.467 ± 0.352 14.553 ± 0.439 14.613 ± 0.593 14.547 ± 0.705 14.587 ± 0.292

The values were depicted as means ± SD for 5 mice per group. Statistically significant differences between groups were measured using one-way ANOVA with
nonparametric paired t- test. The values in different treated groups were found to be non-significant (p > 0.05) when compared to normal control group (NCX)
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The estimation was done by the use of autoanalyzer
(Icount3 TS, Iris Healthcare, Mumbai).

Biochemical parameters
Serum samples were analyzed for the following parame-
ters: Serum Glutamic Pyruvate transaminase (SGPT) or
Alanine Transaminase (ALT), Serum Glutamic Oxalo-
acetic Transaminase (SGOT) or Aspartate aminotrans-
ferase (AST) was estimated by procedure mentioned in
commercially available diagnostic kit (Coral Clinical Sys-
tems, A unit of Tulip Diagnostics (P) Ltd. Goa), Serum
Alkaline Phosphatase (ALP) [44] and Gamma-glutamyl
transferase (GGT) [45].

Protein estimation
The serum protein estimation was performed to exam-
ine change in protein level. Following parameters were
evaluated. Total protein (TP) [46], Albumin (Alb) [47],
Globulin (Glb). Serum globulin was calculated by sub-
tracting serum albumin from serum total proteins,
followed by estimation of Albumin:Globulin ratio (A/G
ratio).

Kidney function test
Kidney function test is performed to observe the vari-
ation in kidney markers and electrolyte levels. Following
parameters were estimated. Serum total bilirubin was es-
timated by the Jendrassik–Grof method [48] Blood Urea
Nitrogen (BUN) was estimated by the Berthelot–Searcy

method [49], while serum creatinine was estimated by
the modified Jaffe method [50].
Blood Glucose, Urea and Uric acid was estimated by

using commercially available diagnostic kit respectively
(Agappe Diagnostics Ltd., India) (Reckon Diagnostics
Pvt. Ltd) respectively while sodium was determined by
using automatic electrolyte analyser (Elyte-i5, Tulip
Diagnostics (P) Ltd., India).

Lipid profile
Total cholesterol (TChol), triglyceride (TG), low density
lipoprotein (LDL), high density lipoprotein (HDL) and
very low-density lipoprotein (VLDL) were analysed. The
estimation was done by using commercially available
diagnostic kits using semi-automatic analyser (BC300,
Contec, China).

Antioxidant enzyme estimation
Erythrocytes and their membranes were secluded from
experimental and control groups according to the proto-
col of Dodge et al. with minor modifications [51].
The following antioxidant enzymes were estimates

from the hemolysate such as GSH [52], Catalase (CAT)
[53], Superoxide dismutase (SOD) [54], Glutathione per-
oxidase (GPX) activity was estimated with slight modifi-
cation [55].

Histopathological assessment
On 28th day before collecting blood samples again
weighed the animals and sacrificed after anaesthetizing

Table 6 Effect of polyherbal combination (PHC) on biochemical parameter

Organ Biochemical parameter

Distilled water 250mg/kg/day 500mg/kg/day 1000mg/kg/day 2000mg/kg/day

NCX TX1 TX2 TX3 TX4

SGOT or AST (IU/L) 74.64 ± 3.821 75.207 ± 3.490 75.097 ± 2.531 75.583 ± 1.765 74.82 ± 3.810

SGPT or ALT (IU/L) 43.987 ± 3.185 44.39 ± 2.811 44.46 ± 3.438 45.27 ± 3.222 43.707 ± 1.262

GGT (IU/L) 0.417 ± 0.035 0.423 ± 0.040 0.427 ± 0.035*** 0.433 ± 0.021 0.417 ± 0.038

ALP (IU/L) 564.26 ± 24.783 565.32 ± 24.716 565.153 ± 23.846 565.953 ± 24.871 571.453 ± 28.153

The values were depicted as means ± SD for 5 mice per group. Statistically significant differences between groups were measured using one-way ANOVA with
nonparametric paired t- test. Where ***p < 0.001, highly significant; when the values was compared with normal control group (NCX)

Table 7 Effect of polyherbal combination (PHC) on protein content

Organ Protein content

Distilled water 250mg/kg/day 500mg/kg/day 1000mg/kg/day 2000mg/kg/day

NCX TX1 TX2 TX3 TX4

Total Protein (g/dL) 6.333 ± 0.355 6.42 ± 0.233 6.527 ± 0.172 6.643 ± 0.102 6.28 ± 0.384

Globulin (g/dL) 2.813 ± 0.116 2.823 ± 0.136 2.843 ± 0.081 2.867 ± 0.067 2.8 ± 0.095

Albumin (g/dL) 2.573 ± 0.178 2.593 ± 0.090 2.593 ± 0.090 2.653 ± 0.136 2.593 ± 0.144

A/G (ratio) 0.917 ± 0.088 0.919 ± 0.034 0.913 ± 0.051 0.926 ± 0.057 0.928 ± 0.076

The values were depicted as means ± SD for 5 mice per group. Statistically significant differences between groups were measured using one-way ANOVA with
nonparametric paired t- test. The values in different treated groups were found to be non-significant (p > 0.05) when compared to normal control group (NCX)
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the animals with thiopental sodium, brain, lungs, heart,
stomach, intestine, liver, spleen and kidney were dissected
out washed with normal saline and weighed. The organs
were kept in 10% formalin solutions. The total gross ex-
aminations of the organs were performed and visible
superficial, morphological and anatomical abnormalities
were recorded. Later the organs were embedded in paraf-
fin wax, sliced into 4 μm section and further stained by
using Hematoxylin and Eosin. Under light microscope,
the pictomicrograph was obtained for histopathological
evaluation in this study (Mshot MD30-B). The analysis
was performed by experienced pathologist, unaware of dif-
ferent treatment group as coding of each organ was done.

Statistical analysis
The results were signified as means ± standard deviation
(SD). The quantitative statistical analysis was performed
by using the statistical analysis software GraphPad prism
6.0. The differences between the treatment group and
normal control groups was identified by applying ana-
lysis of variance (one-way ANOVA) followed by Dunnet
test, the nonparametric paired t-test was performed to
compare a couple of variables and obtain the

significance level. Significance was measured at values of
p < 0.05. A value of p > 0.05 was considered
nonsignificant.

Results
Acute toxicity study
In acute toxicity testing, all the observations were com-
pleted very precisely for the development of any toxic
marks at different time frame of 0, 30 min, 1, 2, 4, 6, 8,
12 h. and then once daily for 14 days. No toxic signs
were observed in any clinical, behavioral parameters at
any treated dose throughout acute toxicity study when it
was compared with normal control group. So, it was as-
sumed that the LD50 of the PHC is larger than 2000 mg/
kg/day body weight (Table 2).

Sub-acute toxicity study
The sub-acute study was conducted for 4 weeks (28
days) with four completely different doses; 250 mg/kg/
day (TX1), 500 mg/kg/day (TX2), 1000 mg/kg/day
(TX3), 2000mg/kg day (TX4) and one group treated as
normal control group (NC) according to OECD guide-
line 425. The parameters estimated were body weight
and average and relative organ weight, hematological

Table 8 Effect of polyherbal combination (PHC) on kidney function test

Organ Kidney function test

Distilled water 250mg/kg/day 500mg/kg/day 1000mg/kg/day 2000mg/kg/day

NCX TX1 TX2 TX3 TX4

Total Bilirubin (mg/dL) 0.513 ± 0.031 0.513 ± 0.031 0.543 ± 0.050 0.527 ± 0.025 0.513 ± 0.038

Glucose (mg/dL) 133.667 ± 6.807 135 ± 5.240 135.687 ± 6.846*** 135.303 ± 4.559 134.31 ± 3.822

BUN (mg/dL) 16.53 ± 0.407 16.553 ± 0.323 16.703 ± 0.355 16.633 ± 0.224 16.31 ± 0.375

Creatinine (mg/dL) 0.44 ± 0.111 0.463 ± 0.105 0.470 ± 0.135 0.477 ± 0.106* 0.437 ± 0.129

Sodium (mmol/L) 134.51 ± 1.43 133.63 ± 0.88 135.82 ± 1.05 134.12 ± 1.53 136.47 ± 1.83

Urea (mg/dL) 47.84 ± 2.44 46.91 ± 1.69 46.07 ± 2.19 47.99 ± 1.89 48.53 ± 2.59

Uric acid (mg/dL) 2.04 ± 0.41 2.33 ± 0.52 2.67 ± 0.69 2.61 ± 0.24 2.83 ± 0.84

The values were depicted as means ± SD for 5 mice per group. Statistically significant differences between groups were measured using one-way ANOVA with
nonparametric paired t- test
Where ***p < 0.001, highly significant; *p < 0.05, significant when the values was compared with normal control group (NCX)

Table 9 Effect of polyherbal combination (PHC) on lipid profile

Organ Lipid profile

Distilled water 250mg/kg/day 500mg/kg/day 1000mg/kg/day 2000mg/kg/day

NCX TX1 TX2 TX3 TX4

HDL (mg/dL) 50.137 ± 3.255 51.379 ± 1.559 51.663 ± 6.215 53.043 ± 3.978 51.093 ± 8.837

LDL (mg/dL) 35.94 ± 2.446 36.587 ± 2.114 36.973 ± 2.274 37.097 ± 2.339 35.807 ± 1.709

VLDL (mg/dL) 54.587 ± 2.978 53.557 ± 2.864 53.115 ± 6.589 52.987 ± 3.857 52.281 ± 3.852

Total Cholesterol (mg/dL) 87.94 ± 6.157 86.697 ± 5.333 86.713 ± 7.561 85.397 ± 11.021 86.767 ± 9.941

Triglyceride (mg/dL) 95.727 ± 3.422 95.203 ± 3.487 95.043 ± 3.481 94.644 ± 2.307 94.821 ± 1.257

The all values represent the means ± SD for 5 mice per group. The values were depicted as means ± SD for 5 mice per group. Statistically significant differences
between groups were measured using one-way ANOVA with nonparametric paired t- test. The values in different treated groups were found to be non-significant
(p > 0.05) when compared with normal control group (NCX)
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parameters (WBCs, RBCs, PLT, Hb, MCH, MCV, and
MCHC), liver function parameters (Bilirubin, ALT,
AST), renal function profile (blood urea, creatinine, and
uric acid), protein and lipid profile estimation (triglycer-
ides, cholesterol, HDL, VLDL). No clinical toxicity
symptoms were determined at any treated dose within
the different PHC treated group when compared to the
normal control group (NCX).

Effect of PHC on average and relative organ weight
There was no significant distinction in average organs
weight and relative organs weight between normal control
(NCX) and PHC treated group at selected dose of PHC

(250mg/kg/day, 500mg/kg/day, 1000mg/kg/day, 2000
mg/kg day). The result of PHC on average and relative
organ weights to body weight is shown in Tables 3 and 4
respectively. There was no significant distinction within
the changes of each organ weight. The results discovered
that, the essential organs have no adverse effect through-
out the treatment by PHC. The average and relative organ
weight of PHC treated and control groups (NCX) shown
statistically non-significant differences (P > 0.05).

Effect of PHC on hematological parameters
The results of all parameters of hematological tests are
compiled in Table 5. No toxicologically significant

Table 10 Effect of polyherbal combination (PHC) on antioxidant enzymes

Organ Antioxidant enzyme

Distilled water 250mg/kg/day 500mg/kg/day 1000mg/kg/day 2000mg/kg/day

NCX TX1 TX2 TX3 TX4

SOD (U/gHb) 348.08 ± 21.33 354.52 ± 27.95 342.33 ± 22.51 355.07 ± 26.83 359.38 ± 29.10

GPx (U/gHb) 33.71 ± 1.09 35.41 ± 1.62 34.92 ± 0.98 35.27 ± 0.32 36.71 ± 1.24

GSH (mg/dl) 4.19 ± 0.03 4.33 ± 0.04 4.17 ± 0.03 7.73 ± 0.32** 4.24 ± 0.03

CATALASE (U/gHb) 64.51 ± 2.88 65.42 ± 2.81 65.05 ± 2.74 66.45 ± 2.72 71.36 ± 3.17

The values were depicted as means ± SD for 5 mice per group. Statistically significant differences between groups were measured using one-way ANOVA with
nonparametric paired t- test. Where **p < 0.01, very significant when the values was compared with normal control group (NCX)

Fig. 1 The histopathology of heart from the different group of swiss albino mice (40 ×magnification; Scalar bar: 200 μm). The microscopic
analysis of the heart in all treatment groups displayed normal architecture of the cardiac muscle fibers with intact length and regular cell striation
and nuclei and was bereft of significant cellular infiltration or degeneration when compared to normal control group (NCX). Where NCX: Normal
control group; TX1: Sub-acute toxicity group 1 (250 mg/kg/day/p.o); TX2: Sub-acute toxicity group 2 (500mg/kg/day/p.o); TX3: Sub-acute toxicity
group 3 (1000mg/kg/day/p.o); TX4: Sub-acute toxicity group 4 (2000mg/kg/day/p.o)
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variations (P > 0.05) between different treated animals
with the PHC and normal control (NCX) were found.

Effect of PHC on biochemical parameter
Oral administration of PHC at given dose of 250 mg/kg/
day, 500 mg/kg/day, 1000mg/kg/day, 2000 mg/kg/day,
there was no significant change in AST, ALT, ALP level
of TX1, TX2, TX3 and TX4 group respectively when
compared to Normal control Group (NC). However, In
TX2 group, the level of GGT displayed highly significant
increase (p < 0.001) while no significant changes in level
of GGT was observed in TX1, TX3 and TX4 when com-
pared to normal control Group (NCX) (Table 6).

Effect of PHC on protein estimation
There was no significant change in level of Total protein,
Albumin, Globulin and A/G ratio of TX1, TX2, TX3
and TX4 group when compared to normal control
Group (NCX) (Table 7).

Effect of PHC on kidney function test
The Total Bilirubin, BUN, Creatinine, Glucose, Sodium,
Urea, Uric acid was estimated and result suggest that
there were no significant changes in the kidney function
test in different treatment group (TX1, TX2, TX3 and
TX4) when compared with normal control group

(NCX). except, in TX2 group, where there was a highly
significant increase (p < 0.001) in the level of glucose,
while in TX3 group, the level of creatinine was increased
significantly (p < 0.05) when compared with normal con-
trol group (NCX) (Table 8).

Effect of PHC on lipid profile
The results of the various lipid profile tests on the ex-
perimentally treated animals with the PHC and control
group are compiled in Table 9. Oral administration of
PHC at given dose of 250 mg/kg/day, 500 mg/kg/day,
1000 mg/kg/day, 2000 mg/kg/day were failed to cause
vital changes in serum lipid profile parameters when
compared with normal control group (NCX). The level
of HDL levels recorded non-significant increase (p >
0.05) in all the treated groups when compared to normal
control (NCX) whereas total cholesterol, LDL, Triglycer-
ide and VLDL levels recorded non-significant (p > 0.05)
decrease in all the treated groups compared to normal
control group (NCX).

Antioxidant enzyme
The result suggests that SOD, GPx, CATALASE level in
the treated group does not showed any significant differ-
ences, while TX3 group showed very significant (p < 0.01)
differences in the level of GSH, rest other experimental

Fig. 2 The histopathology of kidney from the different group of swiss albino mice (40 ×magnification; Scalar bar: 2100 μm).). No significant
damage was observed in the kidney architecture of any treated groups rats. The microscopic analysis of the kidney in all treatment groups
displayed normal architecture of the medullary and cortical structures, including glomeruli and renal tubules. No histological irregularities were
detected in the kidney when compared to normal control group (NCX). Where NCX: Normal control group; TX1: Sub-acute toxicity group 1 (250
mg/kg/day/p.o); TX2: Sub-acute toxicity group 2 (500mg/kg/day/p.o); TX3: Sub-acute toxicity group 3 (1000 mg/kg/day/p.o); TX4: Sub-acute
toxicity group 4 (2000mg/kg/day/p.o)

Tiwari et al. Clinical Phytoscience            (2020) 6:82 Page 9 of 18



groups of GSH displayed no significant differences when
compared to normal control group (Table 10).

Histopathology
No toxic effects on the histological characteristics of the
heart, liver, brain, stomach, intestine, spleen, lung and
kidneys of the different dose of PHC treated mice were
observed when compared with normal control group
(NCX) (Figs. 1, 2, 3, 4, 5, 6, 7 and 8).
The detail studies are as follows:

Heart: The microscopic analysis of the heart in all
treatment groups displayed normal architecture of the
cardiac muscle fibers with intact length and regular cell
striation and nuclei and was bereft of significant
cellular infiltration or degeneration.
Kidney: No significant damage was observed in the
kidney architecture of any treated groups rats. The
microscopic analysis of the kidney in all treatment
groups displayed normal architecture of the
medullary and cortical structures, including
glomeruli and renal tubules. No histological
irregularities were detected in the kidney.

Liver: The tissue slices displayed intact hepatic
parenchyma included of hepatocytes, central vein
and portal triad. No significant mixed macro and
micro vesicular steatosis, vacuolated hepatocytes
or any kind of infiltration was observed in the
liver tissue (hepatocytes). Hepatocytes were
organized in cords with intact cellular and nucleus
borders.
Lung: All treated groups showed normal lung
architecture. No significant damage (such as
granulomas, increased alveolar cell wall, Inflammatory
cells) was observed in the lung tissue of any treated
groups rats. The section showed intact alveolar
membrane.
Small Intestine: No significant damage (villi atropy,
inflammation, superficial erosion and crypt hyperplasia)
was observed in the tissues of small intestine of any
treated groups rats. The histology result displays no
abnormalities in the microscopic structure of small
intestine.
Spleen: No significant damage was observed in the
spleen tissue of any treated groups rats. The
micropictograph showed the normal white and red pulp
areas with no cell breakage in the splenic parenchyma

Fig. 3 The histopathology of Liver from the different group of swiss albino mice (40 ×magnification; Scalar bar: 50 μm). The tissue slices displayed
intact hepatic parenchyma included of hepatocytes, central vein and portal triad. No significant mixed macro and micro vesicular steatosis,
vacuolated hepatocytes or any kind of infiltration was observed in the liver tissue (hepatocytes). Hepatocytes were organized in cords with intact
cellular and nucleus borders, when compared to normal control group (NCX). Where NCX: Normal control group; TX1: Sub-acute toxicity group 1
(250 mg/kg/day/p.o); TX2: Sub-acute toxicity group 2 (500 mg/kg/day/p.o); TX3: Sub-acute toxicity group 3 (1000mg/kg/day/p.o); TX4: Sub-acute
toxicity group 4 (2000mg/kg/day/p.o)
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Stomach: No significant damage (such as focal necrosis,
mucus wall disruption, extensive congestion in mucosa
and haemorrhagic bands) was observed in the inner
lining of stomach of any treated groups rats. The inner
mucus membrane was completely remained intact.
Brain: No significant damage (ex. neuronal necrosis,
neuronophagia, cellular necrosis, intact glial cells) was
observed in the brain cells of any treated groups rats. The
architecture of brain cells showed normal architecture.

Discussion
The World Health Organization’s reports suggest that
85% of the remote population relies on traditional medi-
cine value given the history of medicinal plants used by
human beings dates as back as 60,000-year old [56]. The
use of medicinal plants in primary health care all over
the world, notably in developing countries, is rapidly get-
ting popular as a secure option for treatment and manage-
ment of lifestyle diseases owing to their surplus, cost
effective and natural access. The polyphenolic compounds
present in medicinal plants are believed to be safe and are
encouraged to be used as over the counter medications
[57]. Herbal drugs play a vital role within the management
of varied chronic diseases and have received an excellent

response by researcher as alternative source to allopathic
medication in current times [58].
Polyherbal formulations are widely utilized in devel-

oped countries in contrast to allopathic medicines for
the treatment of various forms of disorder [59]. Now a
days, the herbal products symbolize safety compared to
the synthetic allopathic drugs that present fatal adverse
effects [60].
To achieve optimal therapeutic aids, the drug if ad-

ministered in unit dose or once taken for long duration
may produce undesirable and toxic effects can’t be ig-
nored. The toxicity profile of individual component is
available but after doing current literature review, it was
found that no systematic evidence on toxicity is avail-
able. Consequently, it was decided to perform an acute
& sub-acute toxicity study, this research outcome will
not only add merit to its ethnopharmacological outline,
but also delivers information on probable health hazards
which are likely to rise from single dose or repeated ad-
ministration of PHC over a fixed period of time [61].
Acute toxicity is well-thought-out to be an initial study

which present us the basis for labelling and classifica-
tion. It also provides preliminary information about the
approach of toxic action of a test material and helps in

Fig. 4 The histopathology of lung from the different group of swiss albino mice (40 ×magnification; Scalar bar: 100 μm). All treated groups
showed normal lung architecture. No significant damage (such as Granulomas, increased alveolar cell wall, Inflammatory cells) was observed in
the lung tissue of any treated groups rats. The section showed intact alveolar membrane when compared to normal control group (NCX). Where
NCX: Normal control group; TX1: Sub-acute toxicity group 1 (250mg/kg/day/p.o); TX2: Sub-acute toxicity group 2 (500 mg/kg/day/p.o); TX3: Sub-
acute toxicity group 3 (1000mg/kg/day/p.o); TX4: Sub-acute toxicity group 4 (2000mg/kg/day/p.o)
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best estimation of the safe acute doses for humans by
which we can frame a dose of a new test compound and
help in determination of dose in further animal studies
[62].
Following into the herbal plethora of medicinal plants, a

polyherbal combination (PHC) of curcumin, quercetin
and rutin has been developed for management of diabetic
peripheral neuropathy and the present research focuses
on the acute and sub-acute toxicity study of the PHC
(Curcumin, Quercetin and Rutin) and to identify the
range of dose that could be used for further studies on ex-
perimental model for diabetic neuropathy. For the acute
toxicity study of the PHC, the selected doses (250mg/kg,
500mg/kg, 1000mg/kg and 2000mg/kg body weight)
were administered on swiss albino mice at single dose per
orally and was continuously observed for 4 h initially,
followed by a total period of 72 h for any toxic effect after
the total treatment period. No major changes were ob-
served in behavior and mortality in all treated groups.
Water, food intake, body weight and toxic signs, if

combined together, may specify malaise or conceal tox-
icity long before explicit signs; if the experimental ani-
mal does not feel healthy it will not drink sufficient
water/ or eat sufficient amount of food. Hence, food and
water intake and, toxicity sign are the marker of overall

health. The change in body weight is directly related to
intake of food and water along with pathophysiological
condition of animals, if there is no toxic effect of test
compound, then no significant change in body weight
will be observed. Therefore, these parameters are vital to
assess the safety profile of the drug during the toxicity
study [63]. In the current study, a unit dose administra-
tion of Polyherbal combination (PHC) with increasing
doses does not produced any serious abnormities, behav-
ioural changes, change in body-weight, change in food
and water intake or mortality at all mentioned doses in
acute toxicity when compared to normal control group.
So, it may perhaps be concluded that oral administration
of PHC during Acute toxicity study phase doesn’t show
undesirable effect on the physiological functions and
growth of rats.
Our study demonstrated that there is no significant in-

crease or decrease in the organ weight or relative organ
weight in the treated groups when compared to normal
control group.
These findings were contemplated toxically irrelevant

because the alterations were negligible, further it can be
summarised that the administration of PHC at different
doses does not cause any toxic effects to the vital
organs.

Fig. 5 The histopathology of small intestine from the different group of swiss albino mice (40 ×magnification; Scalar bar: 100 μm). No significant
damage (villi atropy, inflammation, superficial erosion and crypt hyperplasia) was observed in the tissues of small intestine of any treated groups
rats. The histology result displays no abnormalities in the microscopic structure of small intestine when compared to normal control group (NCX).
Where NCX: Normal control group; TX1: Sub-acute toxicity group 1 (250mg/kg/day/p.o); TX2: Sub-acute toxicity group 2 (500 mg/kg/day/p.o);
TX3: Sub-acute toxicity group 3 (1000mg/kg/day/p.o); TX4: Sub-acute toxicity group 4 (2000mg/kg/day/p.o)
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The PHC seems to be safe at a dose level of 2000 mg/
kg, and the LD50 is considered be > 2000mg/kg. Any
pharmaceutical drug or compound with the oral LD50

higher than 1000mg/kg could be considered safe [64].
This suggests that the PHC of curcumin, quercetin and

rutin is practically non-toxic in single dose of level 2000
mg/kg body weight, which are used in the treatment of
the chronic disorder are going to be safe and don’t have
any result on relative organ weight, hematological parame-
ters, lipid profile and biochemical parameters which will
be confirmed after its subacute toxicity study. A sub-acute
toxicity study was further carried out with doses of 250
mg/kg, 500mg/kg, 1000mg/kg and 2000mg/kg body
weight of PHC as per OECD guideline [65].
Sub-acute toxicity is also termed as repeated dose tox-

icity study. It provides a distinct idea about harmful ef-
fects of test compounds which are activated by frequent
exposure and progressive effect which may be due to the
cumulative effect of the test substances on the tissues
and other parameters [66]. It also helps to find out the
concentration of the repeated use of a test substance or
any medical compound. This study also provides the in-
formation about the effect of test compounds on individ-
ual organ at different dose levels [67].
Organ weight are the most sensitive markers of poten-

tial effects of drug toxicity, as significant alterations in

organ weight between control and treated animals may
arise in the absence of any kind of morphological
changes [68]. Relative organ weight is a consistent indi-
cator which can be utilized to measure the grade of tox-
icity of any chemicals or drug as it gives information
about the effect of test compound on each organ irre-
spective of body weight [69]. Many possibilities are there
that toxic effect may cause decrease in weight of one
organ and simultaneously increasing the weight of other,
where body weight remains constant [67].
The hematological analysis is one of the utmost sensi-

tive targets for toxic drugs and chemicals, it serve as an
important index of pathological and physiological status
in animals and human [70]. Evaluation of haematological
parameters could be helpful in defining the toxic effects
of the PHC on test animal’s blood and therefore can be
utilised to explain blood related function of PHC [71].
The haematological outline after treatment with PHC
showed results which were mostly non-significant when
compared with the normal control and lies within the
normal range for experimental animals. This indicates
that the administration of PHC is not able to generate
any key toxic effects on the haematological profile of
mice.
The analysis of biochemical parameters plays an im-

portant role while evaluating the toxic potential of any

Fig. 6 The histopathology of spleen from the different group of swiss albino mice (40 ×magnification; Scalar bar: 50 μm). No significant damage
was observed in the spleen tissue of any treated groups rats. The micropictograph showed the normal white and red pulp areas with no cell
breakage in the splenic parenchyma when compared to normal control group (NCX). Where NCX: Normal control group; TX1: Sub-acute toxicity
group 1 (250 mg/kg/day/p.o); TX2: Sub-acute toxicity group 2 (500 mg/kg/day/p.o); TX3: Sub-acute toxicity group 3 (1000mg/kg/day/p.o); TX4:
Sub-acute toxicity group 4 (2000mg/kg/day/p.o)
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test compound. In fact, biochemical parameters would
provide valuable information concerning the specific or-
gans such as liver and kidney which are among the vital
organs [72].
Transaminase along with ALP and GGT are assumed

as gold marker of inflammation in visceral organs (Liver,
heart, kidney). Augmented levels of these marker en-
zymes are found in liver diseases or hepatotoxicity [73].
The current study reveals no significant variations in the
level of biochemical markers. In TX2 group, the level of
GGT showed highly significant rise in the level. This
change was not considered as toxicologically significant
because this effect was inconsistent and dose-
dependent. This indicates that liver and other organ
damage instigated by this PHC can’t be suspected; be-
cause it was not reciprocated in histopathological image
estimations [72].
Proteins are constructive block in every living being,

the increase in the body provide signal regarding organ
or tissue damage been repaired. Change in total serum
total is triggered by a variation in the volume of plasma
water and an alteration in the concentration of one or
additional explicit proteins in the plasma. Decline in the
volume of plasma water (hyperproteinemia) is recorded
in cases of dehydration due to because of excessive water
loss or inadequate water intake, similar case in observed

during severe vomiting or diarrhoea [74]. The result de-
scribes that no change in total serum proteins, albumin,
globulin and A/G ratio in treated mice may imply ab-
sence of liver lesions that might have altered some hep-
atic functions.
The levels of plasma lipid were significantly decreased

in PHC treated groups when compared to normal con-
trol group, where, the level of LDL was found to be de-
creased while the levels of HDL were significantly raised
in the treatment groups. This exhibited that the PHC
had some beneficial properties which will remove the re-
ducing cardiovascular risk factors thus thereby acting as
a protective factor against advances of atherosclerosis
and related coronary diseases [75]. Therefore, the results
indicate the hypolipidemic effect of PHC in reducing the
lipid profile level, which might be due to the antioxidant
properties or presence of hypolipidemic nature of con-
stituent of PHC.
An alteration in kidney function test is measured as

significant markers of renal dysfunction [76]. In the
present study, there were no significant changes detected
in the levels of renal parameters of PHC treated rats
when compared to control. However, there was highly
significant change in the level of glucose in TX2 group
and significant change in level of creatinine in TX3
group when compared to normal control. These changes

Fig. 7 The histopathology of stomach from the different group of swiss albino mice (40 × magnification; Scalar bar: 100 μm). No significant
damage (focal necrosis, mucus wall disruption, extensive congestion in mucosa and haemorrhagic bands) was observed in the inner lining of
stomach of any treated groups rats. The inner mucus membrane was completly remained intact in all treatment group when compared to
normal control group (NCX). Where NCX: Normal control group; TX1: Sub-acute toxicity group 1 (250mg/kg/day/p.o); TX2: Sub-acute toxicity
group 2 (500 mg/kg/day/p.o); TX3: Sub-acute toxicity group 3 (1000mg/kg/day/p.o); TX4: Sub-acute toxicity group 4 (2000mg/kg/day/p.o)
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were not considered toxic as the effects were dose-
dependent and were not reciprocated in histopatho-
logical analysis. These findings by this means demon-
strate the nontoxic effect of PHC on renal function in
treated mice when compared to control groups.
SOD is an enzyme which catalyzes the dismutation of

two superoxide anions into molecular oxygen and
hydrogen peroxide [77]. The reduced level of SOD ac-
tion may be due to its consistent utilization to shield the
cells from the detrimental effects of superoxide radicals.
CATALASE (CAT) is identified as a secondary antioxi-
dant enzyme in defence of peroxidative molecules. The
increase level of CAT might be attributed to feedback
action of hydrogen peroxide on the mRNA expression.
GPx is the chief antioxidant which is responsible for re-
moval of hydrogen peroxide formed during the dismuta-
tion of superoxide radicals through consuming reduced
glutathione. As GPx eradicates the excess hydrogen per-
oxide molecules, there is an increase in consumption of
reduced glutathione. Deficiency or Lack of glutathione
leads to reduction in the plasma level of GPX [78].
Therefore, antioxidant enzyme status of the experi-

mental animals was studied subsequent to the adminis-
tration of PHC. Almost no variations were detected in
the blood SOD, GSH, GPx and CATALASE except level

of GSH in TX3 group, this rise in GSH level was consid-
ered as non-toxic as the level of rise was non-consistent
and may be due to variability in animal physiology, the
effect was also not confirmed by histopathological exam-
inations. Based on these conclusions, it could be pro-
posed that normal hepatorenal enzymatic antioxidant
mechanisms were maintained during PHC administra-
tion and do not possess toxicity effects.
This study provides an information on the acute and

subacute toxicity profile of the PHC of Curcumin, Quer-
cetin and Rutin that ought to be very helpful for any fu-
ture in-vivo and clinical study. PHC was found to be
non-toxic when oral acute and sub-acute toxicities in
mice were performed. These results signified that the
PHC of curcumin, quercetin and rutin is safe and further
clinical trial can be done to establish its toxicity
clinically.

Conclusion
Results from this screening provides important evidence
and data on toxicological properties of PHC constituted
from curcumin, quercetin and rutin, these constituents
are extensively used in traditional system of medicine. In
the assessment of acute toxicity, oral administration of
PHC at a dose up to 2000 mg/kg b.wt., does not

Fig. 8 The histopathology of brain from the different group of swiss albino mice (40 ×magnification; Scalar bar: 100 μm). No significant damage
(ex. neuronal necrosis, neuronophagia, cellular necrosis, intact glial cells) was observed in the brain cells of any treated groups rats. The
architecture of brain cells is normal in all experimental groups when compared to normal control group (NCX). Where NCX: Normal control
group; TX1: Sub-acute toxicity group 1 (250 mg/kg/day/p.o); TX2: Sub-acute toxicity group 2 (500mg/kg/day/p.o); TX3: Sub-acute toxicity group 3
(1000mg/kg/day/p.o); TX4: Sub-acute toxicity group 4 (2000mg/kg/day/p.o)
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displayed any major toxicological symptoms in respect
of behavioural, physical and hypersensitivity. In the sub-
acute study, no treatment-related toxicity was seen dur-
ing the study when rats were administered with PHC up
to a maximum dose of 500 mg/kg b.wt., for a duration of
28 days. Nearly all the evaluations parameters were nor-
mal without showing any major variations, these findings
were validated by the histopathological studies where no
major changes in the architecture of the visceral organs
were reported. No mortality was reported in single or
multiple dose toxicity study thus implying that the LD50

of the PHC is higher than 2000mg/kg b.wt and safe for
further use. However, further screening is required to
examine and approve its effectiveness and safety in
humans.
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