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ABSTRACT

Objective: To determine the effect of phytochemicals in acute and repeated dose of 28-day oral
toxicity of Kuruthi Azhal Chooranam (KAC) in Sprague Dawley rats of both sexes.

Methods: Acute oral toxicity was conducted with 2000 mg/kg body weight of KAC orally and
the treated animals were observed for signs of toxicity at 30 min, 1, 2, 4 and 24 h and for up to
14 days. In repeated 28-day oral toxicity study, the KAC formulation was administered orally
with 600, 900 and 1200 mg/kg body weight/day to all the three groups of rats. The animals
were observed for clinical signs of toxicity, mortality and morbidity throughout the study. Also
body weight, feed consumption, haematological, plasma biochemistry and serum electrolytes,
gross pathology, weights of the organ and histology were studied for no-observed-adverse-
effect level. High dose of KAC formulation and control reversal groups were also included for
delayed toxic effects determination.

Results: In the acute toxicity study of KAC formulation, 2000 mg/kg body weight dose
exhibited no toxic signs and mortality during study. In sub-acute 28-day repeated dose toxicity
study, there was no significant difference found between control and KAC treated groups (body
weight, haematology, biochemistry and serum electrolytes). No abnormalities was found in
gross pathology, organs weight and histological observation after KAC treatment.
Conclusions: The current study suggests that LD, of KAC was > 2000 mg/kg and no-
observed-adverse-effect level was > 1200 mg/kg/day in rats. KAC could be used as Siddha
drug for various indications.

1. Introduction

safety and efficacy profiles. The herbal medicine has been a step

of universal developments in knowledge, innovations and current

Herbal medicine plays an important role in the healthcare of
many developing countries because of distinct benefits such
as the presence of diverse bioactive compounds that can act
synergistically to treat contagious diseases, even though it does

not reach substantial level at developed nations due to the lack of
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practices. Siddha is a traditional medical system, practiced by
South India and is increasingly recognized as an alternate approach.
Promising studies have been conducted in recent days to know the
efficacy of Siddha preparations in the practices of cardiometabolic
diseases, skin diseases, arthritis, gastrointestinal and dermatological
diseases[1-3]. Siddha medicine believes that formulation process
is more important for its efficacy whereas allopathic believes in
the chemical constituents of the efficacy. Cuminum cyminum (C.
cyminum) has been practiced as traditional medicine in South India
for the treatment of hypertension.

Kuruthi Azhal Chooranam (KAC) is a unique formulation
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consisting of C. cyminum as the major ingredient and 11 other active
constituents such as Zingiber officinale, Allium cepa, Cyamopsis
tetragonoloba, Emblica officinalis, Citrus medica, Coriandrum
sativum, Leucas aspera, Melothria perpusilla, Solanum trilobatum,
Azadirachta indica and Saccharum officinarum. These herbs have
numerous pharmacological properties like antioxidant and anticancer
activities, efc.[4-9].

Several therapeutic effects would be achieved with combinations
of natural drugs, due to their multi pharmacological actions and
absence of toxicity with the safety assessment. Hence, this study was
designed to determine the acute and sub-acute oral toxicity of KAC

formulation.

2. Materials and methods

2.1. Chemicals and reagents

Gallic acid and quercetin were purchased from Sigma Chemicals,
United States of America. Diagnostic and biochemical kits were

purchased from Accurex Biomedical Pvt. Ltd., (Mumbai, India).

2.2. Preparation of formulation and authentication

KAC prepared using 12 ingredients of C. cyminum, Zingiber
officinale, Allium cepa, Cyamopsis tetragonoloba, Emblica
officinalis, Citrus medica and leaves of Coriandrum sativum were
procured from organic super market at Kottivakkam, Chennai.
Leaves of Leucas aspera, Melothria perpusilla, Solanum trilobatum,
Azadirachta indica bark and Saccharum officinarum were collected
from Cheiyar area, Kanchipuram Distrrict of Tamil Nadu, India.
All the individual herbs were authenticated at Siddha Central
Research Institute by Dr. Sasikala Ethirajulu, Assistant Director/
Pharmacognosist. The final formulation was lyophilized using Christ

Alpha 1-2 LD Plus, USA and stored in vacuum desiccators until used.

2.3. Animals and husbandry

Sprague-Dawley rats of both sexes weighing 130-160 g were
obtained from Central Animal Facility, Sri Ramachandra University,
Chennai, India. In acute oral toxicity study, animals were housed
individually in polypropylene cages in environmental condition at
a temperature of (22 + 2) °C with 40%—65% relative humidity and
photoperiod of 12 h (light: dark). They were provided with pelleted
feed (Nutrilab Rodent, Tetragon Chemie Pvt Ltd., Bangalore, India)
and purified water ad libitum. All the animals were housed 7 days in
the laboratory conditions. The study protocal was followed according
to Guide for the Care and Use of Laboratory Animals and approved
by Institutional Animal Ethical Committee (IAEC), Sri Ramachandra
University, Chennai, India (IAEC/XIX/SRU/132/2010).
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2.4. Phytochemical screening and quantification of secondary

metabolites

Lyophilized KAC was subjected to preliminary phytochemicals
analysis which was performed using standard protocols[10]. Total

antioxidant and reducing capacity were evaluated[11,12].

2.5. Acute oral toxicity study

Acute oral toxicity was conducted with young adult Sprague
—Dawley (SD) female (non-pregnant and nulliparous) rats with
body weight of about 120-130 g in the study. Control group was
treated with 0.5% carboxy methyl cellulose (CMC) and treatment
group was administered with KAC of 2000 mg/kg body weight
prepared in 0.5% CMC. Immediately after administration, clinical
signs of toxicity, mortality and morbidity were recorded at 30 min,
1, 2, 4 h and for up to 14 days of experimental period. Animal body
weights were recorded prior to dosing (day 0), weekly once and
at the end of experimental period (day 14) animals were subjected
to gross pathology and organs were examined for pathological

observation[13].

2.6. The 28-day repeated oral dose toxicity study

The repeated 28-day oral dose toxicity study was conducted with
young Sprague—Dawley rats of either sex weighing about 120-140
g. Rats were randomized into six groups in each (5 males and 5
females = 10). Group I was considered as vehicle control treated
with 0.5% CMC, and the treatment Group II-IV were dosed with
KAC formulation at the concentrations of 600, 900 and 1200 mg/kg
body weight respectively, and daily for 28 days. The satellite vehicle
control and 1200 mg/kg body weight was used to determine delayed/
persistence toxicity and recovery from effect. The satellite Group
V-VI were observed for reversibility of toxicity effects for 14 days
without the administration of dose and necropsied at the end of 42
days. Toxic symptoms, signs of toxicity and mortality were observed
daily. Body weight, feed and water intake were monitored once in
a week. All the rats were individually observed for morbidity and
mortality after dose administration. Rats were fasted overnight prior
to blood samples collection. For haematological and biochemical
parameters the blood samples were collected from retro orbital sinus
with and without anticoagulant[14,15].

Haematological parameters like white blood cells, red blood
cells, haemoglobin, haematocrit, mean corpuscular volume,
mean corpuscular haemoglobin, mean corpuscular haemoglobin
concentration and platelet were analysed by haematology analyzer
(PE 6000). The cold centrifuged and separated plasma was used to
estimate the glucose, triglyceride, cholesterol, creatinine, urea and

total protein with standard diagnostic kits using semi-automatic
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biochemical analyser (Star-21 Plus, India). The following enzymes
levels such as alanine aminotransferase (ALT), alkaline phosphatase
(ALP), gamma glutamyl transferase (GGT) and other constituents

were also estimated in plasma.

2.7. Histopathology examinations

Necropsy was done at the end of the treatment day and the
satellite group was euthanized and pathology was performed at the
end of the reversibility period (42nd day). Immediately after blood
collection, rats were euthanized with isoflurane and gross pathology
observations of vital organs like brain, liver, heart, spleen and
kidneys were examined. Gross lesions and respective organ weight
were recorded. The animal tissues of control and high dose group
were fixed in 10% neutral buffered formalin and sections of 5-6
mm, stained with haematoxylin and eosin and examined under a

light microscope (Olympus CHO2).

2.8. Statistical analysis

Data were presented as mean + SE and subjected to statistical
analysis by student’s r-test (P < 0.05). GraphPad Prism 4.0 was
used to determine significant difference between the control and

treatment.

3. Results

3.1. Preliminary screening and quantitative determination of

phytochemicals and vitamins

Despite the usage of the plants in folklore medicine over ages, recently
pharmacology and toxicology of plants begun to receive attention.
The preliminary phytochemical analysis showed the presence of
phenol, tannins, saponin, glycosides, alkaloids, quinones, flavones and
anthroquinones in KAC formulation. KAC contained higher amount of

phenol [(18.56 + 1.16) mg/g extract], tannin [(1.46 + 0.03) mg/g extract]
Table 1
Acute oral toxicity effect of KAC on Sprague—Dawley rats.
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and flavonoid [(5.47 + 0.47) mg/g extract]. Reducing capacity was
found in higher amounts [(43.12 + 3.23) mg extract equivalent/100 pg
of vitamin C] when compared to total antioxidant [(10.12 = 1.31) mg

extract equivalent/100 pg of vitamin E].

3.2. Acute toxicity study

Acute toxicity of KAC was studied at 2000 mg/kg body weight,
and there was no mortality and any other treatment related signs of
toxicity in duration of study. The KAC did not show any significant
change in body weight of animals when compared with control
animals (Table 1). The gross pathological examination showed no
toxic effects in the internal organs of the treated animals. This study
demonstrated a lack of toxicity after the oral administration of KAC

at a dose of 2000 mg/kg body weight in the acute toxicity.

3.3. The 28-day repeated dose toxicity study

In 28-day repeated dose toxicity study, animals were treated orally
at 600, 900 and 1200 mg/kg body weight of KAC formulations.
Neither clinical signs of toxicity, morbidity nor mortality was
recorded in KAC formulation treated groups throughout the study
period. Body weight gain was found high in the low-dose (600
mg/kg body weight) treated animals but there was no significant
difference between the control and the low dose treatment. The other
group was compared with the vehicle treated animals (Tables 2
and 3). The results of feed consumption of control and KAC treated
rats are shown in Table 3. There was no significant difference in
feed consumption between the vehicle and KAC treated animals
throughout the study (Table 3).

3.4. Determinations of haematological, serum electrolytes,

biochemical parameters and relative organ weights

There were no significant differences in any of the tested

haematological parameters which were observed between the

Group Treatment Body weight (g)
Oth day 1st day 2nd day 7th day 14th day
I Control 126.00 = 1.15 118.67 £ 0.67 121.90 £ 4.00 119.67 + 8.69 136.00 = 7.37
1T KAC (2000 mg/kg body weight) 126.33 +2.85 119.33 =+ 1.45 119.00 + 3.06 132.00 +2.08 147.00 = 11.24
Table 2
Effect of KAC on body weight of Sprague—Dawley rats. g.
Group Treatment 1st week 2nd week 3rd week 4th week 5th week 6th week
(mg/kg body weight/day)
I Control 127.80 +5.08 131.16 = 7.20 151.88 £10.69  164.12+9.71
I 600 134.20 £2.44 153.46 +9.49 180.26 +3.79 197.58 = 11.06
11 900 133.80 = 8.17 137.62 £ 10.67  154.00 £ 13.41  170.46 +7.78
v 1200 135.90 £3.34 147.72 £ 7.20 166.92 +3.78 179.20 + 6.07
V (satellite) Control 131.60 +2.33 134.04 £ 9.49 156.92 = 0.30 176.68 = 0.14 189.60 + 4.98 179.20 = 6.07
VI (satellite) 1200 133.50 + 6.58 140.80 + 11.16  156.59 +11.63 17936 £ 15.16  192.66 + 1426  208.24 + 10.86

Values are expressed in mean + SEM; n = 10 (5/sex); Statistical analysis was performed using student’s #-test using GraphPad Prism 4.0.
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Table 3

Effect of KAC on feed weight of Sprague—Dawley rats. g.

Group Treatment 1st week 2nd week 3rd week 4th week Sth week 6th week
(mg/kg body weight/day)

I Control 60.12 + 6.30 65.72 +5.83 89.62 +£0.93 90.94 +£3.13

T 600 68.86 = 5.40 72.32£3.35 92.92 +£2.33 103.52 £ 6.14

I 900 56.12 = 7.00 63.82 +0.75 89.32 +3.89 92.75 £9.03

v 1200 72.04 £2.29 66.38 +5.96 95.78 = 1.62 95.02 = 0.92

V (satellite) Control 67.28 £9.49 60.93 £6.17 79.64 = 6.81 92.93 +2.46 89.26 £3.79 90.62 +5.73

VI (satellite) 1200 64.64 +4.30 74.30 = 6.30 76.66 +4.30 92.76 +2.67 91.63 +4.71 90.85 + 6.21

Values are expressed in mean + SEM; n = 10 (5/sex); Statistical analysis was performed using student’s #-test using GraphPad Prism 4.0.

vehicle and the KAC formulations treated groups, and results were
summarised in Table 4. KAC formulations did not produce any
significant changes in the plasma biochemical parameters such as
glucose, cholesterol, triglyceride, bilirubin and liver and kidney
marker parameters like ALT, ALP, GGT, albumin, total protein, urea
and creatinine at any of the treated dose levels when compared
to the vehicle treated rats (Table 5). There were no significant

changes found in the serum Na, K, Ca, CI, and pH between

vehicle and KAC treated animals (Table 6). Administration of KAC
formulations had no treatment related changes in organ and relative
organ weight of control and high dose treated animals (Tables 7
and 8). Haematological profile of experimental animals showed
no significant difference between the control and treatment group
of the both sexes. These results indicated that KAC did not affect

haematopoiesis and the formation of blood cellular components.

Table 4
Effect of KAC on haematological profile of Sprague-Dawley rat.
Group Treatment WBC (10°/uL) RBC (10%uL)  HGB (g/dL) HCT (%) MCV (fL) MCH (pg)  MCHC (g/dL) PLT (10°/uL)
(mg/kg body weight/day)
I Control 7.08 +1.65 2.89 +0.10 9.77 +0.79 11.76 + 0.27 40.37 £0.25 72.86 548 152.45+3.68 385.80+9.44
I 600 7.95+0.31 3.90 +0.57 14.10 + 0.72 17.39 +2.36 45.05 £ 0.29 54.54 £5.16 80.02 +£6.00 261.60 +4.26
1T 900 6.10 = 0.29 4.67+1.13 14.69 + 0.05 24.65 +2.44 44.81 £0.25 30.68 +2.39 68.84 +1.00 267.00 + 8.83
v 1200 6.72 £0.43 4.46 +0.85 12.53 +2.96 19.71 £4.22 44.54 +0.23 28.39 £0.77 64.13 +£0.01 26530 = 0.36
V (satellite) Control 7.19+2.13 3.08 £ 0.65 14.28 + 0.01 12.28 +2.77 38.38 £ 0.04 26.97 +4.41 53.67 +2.82 44198 +0.41
VI (satellite) 1200 12.40 = 1.16 5.99 +0.45 14.44 +0.19 31.67 +7.23 50.63 +0.63 30.66 = 1.12 61.26+5.29 363.21 +8.62
Values are expressed in mean = SEM; n = 10 (5/sex); Statistical analysis was performed using student’s ¢-test using GraphPad Prism 4.0.
Table 5
Effect of KAC on plasma biochemical parameters of Sprague-Dawley rat.
Biochemical parameters Treatment (mg/kg body weight/day)
Control 600 900 1200 Control (satellite) 1200 (satellite)
Glucose (mg/dL) 86.14 + 0.87 90.00 =5.91 85.23 £3.88 81.67 +4.09 92.26 = 1.38 89.10 + 1.36
Cholesterol (mg/dL) 75.59 = 1.02 62.85 +£4.72 75.87 £3.36 86.84 + 6.59 69.25 +7.25 64.04 = 8.61
Triglyceride (mg/dL) 48.05 +3.16 49.66 +3.97 46.95 = 0.85 45.38 £7.20 79.70 = 4.19 81.27 £ 0.82
Total protein (g/dL) 6.09 £0.12 6.10 £0.19 6.06 +0.01 5.92£0.02 5.71 £0.09 6.08 £ 0.01
Urea (mg/dL) 41.53 £2.28 37.71 £0.13 40.64 £4.01 35.37+0.19 43.71 £0.48 44.08 = 0.74
Albumin (gm/dL) 1.71 £0.10 2.71 £0.03 2.50£0.19 2.74 £ 0.04 1.34 £0.14 1.31 £0.06
Creatinine (mg/dL) 0.57 £ 0.00 0.49 +0.01 0.40 = 0.02 0.43 £0.05 0.83 £0.01 0.75 = 0.00
Total bilirubin (mg/dL) 0.97 £0.01 0.62 +0.03 0.61 £0.10 0.76 £ 0.01 0.94 £0.11 1.04 = 0.02
ALT (IU/L) 35.75 +£0.27 34.07 £4.87 31.15+2.14 43.77 £ 1.30 59.28 = 0.09 56.58 £ 0.53
ALP (IU/L) 378.78 £ 35.59 394.9 + 33.06 381.6 = 12.70 378.9 = 20.00 454.20 +24.11 529.01 +24.62
GGT (IU/L) 6.05 +0.27 4.26 £ 0.74 4.27 +£0.29 4.35+0.10 4.76 = 0.67 3.84 £0.22
Values are expressed in mean + SEM; n = 10 (5/sex); Statistical analysis was performed using student’s ¢-test using GraphPad Prism 4.0.
Table 6
Effect of KAC on serum electrolyte in Sprague—Dawley rats. mmol/L.
Group Treatment Total calcium Potassium Sodium Chloride pH
(mg/kg body weight/day)
I Control 2.72 £ 0.09 4.41+0.15 154.29 + 1.13 98.14 = 1.15 7.72 £ 0.01
1T 600 3.66 +0.03 4.68 =0.10 148.32 £2.79 102.89 = 4.69 7.77 £0.02
I 900 2.69 £ 0.08 3.95+0.09 151.72 £2.98 104.89 +£3.42 7.46 £0.02
v 1200 2.52+0.03 4.83+0.13 147.07 = 3.86 93.89 +2.44 7.49 £0.01
V (satellite) ~ Control 2.29 £ 0.05 427 +0.12 149.67 = 4.82 108.25 +4.63 7.61 +£0.02
VI (satellite) 1200 371 +0.11 3.18 +0.22 142.98 +=3.71 99.53 +3.67 7.28 £0.01

n =10 (5/sex); values are expressed in mean + SEM; Statistical analysis was performed using student’s 7-test using GraphPad Prism 4.0.
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Table 7

Effect of KAC on organ weight of Sprague-Dawley rats. g.

Group Treatment Brain Heart Liver Kidney Spleen Testes Ovaries Adrenals
(mg/kg body weight/day)

I Control 1.82+0.03 0.76+0.04 7.76+0.62 1.65+0.11 0.87+0.05 256+029 0.19+0.02 0.05=0.01

1T 600 1.75+0.01 090+0.07 6.87+0.18 1.50+0.01 0.76+0.05 2.34+040 0.27+0.24 0.06=0.01

111 900 1.83+0.04 0.86+0.07 8.11x0.19 1.75+0.08 0.91x0.07 2.89+024 0.11+0.02 0.06=0.01

v 1200 1.90+0.02 0.78+0.02 7.44+0.14 1.67+0.05 094+0.05 239+0.17 0.13+0.01 0.07=0.01

V (satellite) Control 1.57+0.01 0.86+0.02 7.50+0.21 152+0.01 0.86+0.03 2.80+0.08 0.22+0.02 0.05+0.05

VI (satellite) 1200 1.59+0.01 093+0.01 649+0.05 157+0.02 0.89+0.02 291+0.37 0.21+0.08 0.06=+0.01

Values are expressed in mean + SEM; n = 10 (5/sex); Statistical analysis was performed using student’s #-test using GraphPad Prism 4.0.

Table 8

Effect of KAC on relative organ weight of Sprague-Dawley rats. g.

Group Treatment Brain Heart Liver Kidney Spleen Testes Ovaries Adrenals
(mg/kg body weight/day)

I Control 1.12+0.04 046+0.02 4.71+0.30 1.00+0.05 0.54+0.03 147=x0.15 0.06+0.01 0.03+0.01

1T 600 098 +0.08 0.50+0.08 3.77+0.32 0.84+0.07 041+x004 1.11+0.20 0.08+0.01 0.03+0.01

1T 900 1.12+£0.07 0.51+0.03 4.88+033 1.05+0.06 0.55+£0.06 1.68+0.19 0.07+0.01 0.03+0.01

v 1200 1.08 £0.06 045+0.03 420026 095+0.06 0.53+0.04 142+0.09 0.07+0.01 0.04+0.01

V (satellite) Control 1.16 £0.01 0.52+0.01 3.82+0.04 0.89+0.01 0.52+001 1.53+0.01 0.06+0.03 0.04+0.01

VI (satellite) 1200 0.79£0.01 046+0.01 426+0.05 0.77+0.02 0.43+0.01 0.88+0.23 0.11+0.04 0.03+0.01

Values are expressed in mean + SEM; n = 10 (5/sex); Statistical analysis was performed using student’s ¢-test using GraphPad Prism 4.0.

3.5. Histopathology liver, kidney, stomach and spleen of control, high dose KAC treated

and satellite groups are shown in Figures 1 and 2. Histopathological

Macroscopic, gross pathological and histopathological observation  evaluation of satellite control and high dose of KAC treated animals
of the organs and tissues did not exhibit any abnormal changes of  showed no abnormalities in the architecture of organs.

control and treatments. Histopathological results of brain, heart,
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Figure 1. Effect of KAC on histopathologic changes of brain, heat and liver of Sparague-Dawley rats.



800

(A) Kidney

Control

(B) Stomach

Control

(C) Spleen

Control

"-.. :‘" ¢ / '-l .h,"r : L S
1200 mg/kg body weight/day

Marimuthu Kannadasan et al./Journal of Coastal Life Medicine 2016; 4(10): 795-801

P R

N A
a1 v .
; ‘:'§ .q“ e ot
;"'-‘b . ’ -
BRI NSRS
g B AL LAY
';-;_‘.'1". H‘:-}‘*’J Bate 5‘:0.-. 3
P L T R
w W s o &

Il p 2k, e Gt

v

b o

; el AP
.I 0y B’.{‘? r..l-'. }‘ , % f*:‘?
et

DR A1 é«;k_;:a,

Figure 2. Effect of KAC on histopathologic changes of kidney, stomach and spleen of Sparague-Dawley rats.

4. Discussion

The preliminary phytochemical analysis showed presence of
phenol, tannins, saponin, glycosides, alkaloids, quinones, flavones
and anthroquinones in KAC formulation. This study coincides
with the finding of Mohammadi et al.[16] who reported that
phenol, triterpenoids and flavonoids have a wide spectrum of
pharmacological effects such as antioxidant activity. Alkaloids were
showed with anti-inflammatory effects[17]. Non-clinical studies
of poly herbal formulations provide scientific justification of their
traditional use, safety and efficacy.

Acute toxicity of KAC was studied at 2000 mg/kg body weight
and there was no mortality and any other treatment related signs of
toxicity in duration of study. Similar result was also observed by
Nanthini et al.[18] who stated that at 2000 mg/kg body weight of
Mandoora chooranam did not showed mortality, signs of toxicity
and any behavioral effects.

In the 28-day repeated dose toxicity study, animals were treated
orally at 600, 900 and 1200 mg/kg, body weight of KAC formulations.
There were no significant differences in feed consumption between

the vehicle and KAC treated animals throughout the study. Similarly,

Kadukkai maathirai and Velvanga parpam treated rats did not show
any significant changes of feed consumption and body weight during
the experimental period of 28 days[19,20].

There were no significant differences in any of the tested
haematological parameters that were observed between the vehicle
and the KAC formulations treated groups. Similarly, haematopoietic
system serves as an important target for toxic chemicals and
a sensitive marker by Chandiran et al.[21] for the evaluation of
toxicity. A Siddha formulation Velvanga parpam did not affect the
biochemical and haematological changes of treated rats[20] and also
a Siddha medicine, Nuna kadugu treated animals did not exhibit any
significant changes in biochemical and heamtological parameters[22].

Histopathological evaluation of satellite control and high dose of
KAC treated animals showed no abnormalities in the architecture of
organs. The present study coincides with earlier findings of Kumar
and Kumar(23] who reported that Cycas circinalis and Ionidium
suffruticosum did not show any histopathological effects in stomach,
lung, spleen, kidney, live and brain of the rats. Siddha drug Lagu
Seena Chooranam treatment did show any histopathological changes
of kidney, liver, heart, lungs, spleen, pancreas, brain and ovaries of

the rats[24]. The present study showed that there were no significant
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differences between the control and KAC treated rats which were
evidenced by the histopathological evaluation of kidney which had
normal architecture. Similarly, Sudha et al.[20] who reported that
Siddha drug Velvanga parpam did not show any histopathological
changes of treated rat when compared to control.

The present investigation revealed that 28-day repeated oral
dose with KAC exhibited no treatment related toxicity signs, gross
pathology and histopathological abnormalities in rats at the tested
dose levels. The data suggest that accumulation of any potential
active constituents resulting from KAC consumption does not lead
to toxicity. The treated doses of KAC in rats were greater than any
doses anticipated for human consumption. The treatment of KAC did

not show any acute and repeated dose toxicity effect.

Conflict of interest statement

‘We declare that we have no conflict of interest.

References

[1] Esakkimuthu S, Mutheeswaran S, Arvinth S, Paulraj MG, Pandikumar
P, Ignacimuthu S. Quantitative ethnomedicinal survey of medicinal
plants given for cardiometabolic diseases by the non-institutionally
trained siddha practitioners of Tiruvallur district, Tamil Nadu, India. J
Ethnopharmacol 2016; 186: 329-42.

[2] Sharma J, Gairola S, Sharma YP, Gaur RD. Ethnomedicinal plants used
to treat skin diseases by Tharu community of district Udham Singh
Nagar, Uttarakhand, India. J Ethnopharmacol 2014; 158: 140-206.

[3] Mutheeswaran S, Pandikumar P, Chellappandian M, Ignacimuthu
S, Duraipandiyan V, Logamanian M. Consensus analysis of sastric
formulations used by non-institutionally trained siddha medical
practitioners of Virudhunagar and Tirunelveli districts of Tamil Nadu,
India. J Ethnopharmacol 2014; 153: 290-6.

[4] Goel RK, Banerjee RS, Acharya SB. Antiulcerogenic and antiinflammatory
studies with shilajit. J Enthopharmacol 1990; 29: 95-103.

[5] Rebey IB, Zakhama N, Karoui 1J, Marzouk B. Polyphenol composition
and antioxidant activity of cumin (Cuminum cyminum L.) seed extract
under drought. J Food Sci 2012; 77: C734-9.

[6] Kalaivani P, Saranya RB, Ramakrishnan G, Ranju V, Sathiya S, Gayathri
V, et al. Cuminum cyminum, a dietary spice, attenuates hypertension
via endothelial nitric oxide synthase and NO pathway in renovascular
hypertensive rats. Clin Exp Hypertens 2013; 35: 534-42.

[7]1 Jeena K, Liju VB, Kuttan R. Antioxidant, anti-inflammatory and
antinociceptive activities of essential oil from ginger. Indian J Physiol
Pharmacol 2013; 57: 51-62.

[8] Bedri S, Khalil EA, Khalid SA, Alzohairy MA, Mohieldein A, Aldebasi
YH, et al. Azadirachta indica ethanolic extract protects neurons from
apoptosis and mitigates brain swelling in experimental cerebral malaria.
Malar J 2013; 12: 298.

[9] Tripathi A, Shrivastav TG, Chaube SK. An increase of granulosa cell

apoptosis mediates aqueous neem (Azadirachta indica) leaf extract-

induced oocyte apoptosis in rat. Int J Appl Basic Med Res 2013; 3: 27-
36.

[10] Harborne AlJ. Phytochemical methods: a guide to modern techniques of
plant analysis. Dordrecht: Springer Netherlands; 1998.

[11] Prieto P, Pineda M, Aguilar M. Spectrophotometric quantitation of
antioxidant capacity through the formation of a phosphomolybdenum
complex: specific application to the determination of vitamin E. Anal
Biochem 1999; 269: 337-41.

[12] Koleva II, van Beek TA, Linssen JP, de Groot A, Evstatieva LN.
Screening of plant extracts for antioxidant activity: a comparative study
on three testing methods. Phytochem Anal 2002; 13: 8-17.

[13] The Organisation for Economic Co-operation and Development. OECD
guidelines for the testing of chemicals, section 4: health effects-test no.
423: acute oral toxicity - acute toxic class method. Paris: Organizationfor
Economic Cooperation and Development; 2002.

[14] The Organisation for Economic Co-operation and Development. OECD
guidelines for the testing of chemicals/draft updated test guideline 407:
repeated dose28-day oral toxicity study in rodents. Paris: Organizationfor
Economic Cooperation and Development; 2008.

[15] Lalla JK, Shah MU, Edward F. Preclinical animal toxicity studies
repeated dose 28-day subacute oral toxicity study of OXY powder® in
rats. Int J Pharma Bio Sci 2010; 1: 1-33.

[16] Mohammadi M, Alaei M, Bajalan I. Phytochemical screening, total
phenolic and flavonoid contents and antioxidant activity of Anabasis
setifera and Salsola tomentosa extracted with different extraction
methods and solvents. Orient Pharm Exp Med 2016; 16: 31-5.

[17] Wang D, Yang J, Du Q, Li H, Wang S. The total alkaloid fraction of
bulbs of Fritillaria cirrhosa displays anti-inflammatory activity and
attenuates acute lung injury. J Ethnopharmacol 2016; 193: 150-8.

[18] Nanthini K, Kanakavalli K, Kaliyamurthy V. Acute and sub acute
toxicity study on siddha drug Mandoora chooranam. Int J Pharm Biol
Arch 2014; 5: 86-91.

[19] Velayudam, Ilavarasan, Amuthan A. Acute and 28-day subchronic
oral toxicity study of Kadukkai maathirai, an iron based siddha herbal
formulation in wistar albino rats. Int J Pharm Pharm Sci 2013; 5: 186-
9l

[20] Sudha M, Parthibhan P, Kanagavalli K. Acute-sub acute toxicity studies
on Siddha drug Velvanga parpam. IJPPR 2015; 4: 294-304.

[21] Chandiran IS, Jayaveera KN, Karimulla S. Preliminary phytochemical
and preclinical toxicity studies of Grewia serrulata DC. Drug Invent
Today 2013; 5: 267-74.

[22] Ramaswamy RS, Prathyusha N, Saranya R, Sumathy H, Mohanavalli
KT, Priya RJ, et al. Acute toxicity and the 28-day repeated dose study of
a siddha medicine Nuna Kadugu in rats. BMC Complement Altern Med
2012; 12: 190.

[23] Kumar BS, Kumar JV. Sub-acute toxicity study of Cycas circinalis.L
and lonidium suffruticosum Ging in Wistar albino rats. Int J Pharm Sci
Rev Res 2015; 33(2): 87-92.

[24] Silambarasan A, Gandhimathi S, Rani V. Acute and sub-acute toxicity
study of compound Siddha drug Lagu Seena Chooranam for the

management of scabies. Int J Pharmacogn 2015; 2: 497-502.



