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Safety assessment of Libirite capsule
(a polyherbal formulation) in
experimental animals (Sprague Dawley
rats and Swiss albino mice)
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Abstract

BACKGROUND: Libirite capsule (LC) is a polyherbal formulation, developed to treat erectile
dysfunction and loss of libido.

OBJECTIVE: Acute oral toxicity studies in Swiss Albino mice and Sprague Dawley rats, and repeated
dose subchronic 90-day toxicity study were performed to assess the safety of LC.

MATERIALS AND METHODS: In an acute study, LC was orally administered at 2000 mg/kg to
the animals as per organization for economic cooperation and development-423 guidelines. In a
repeated dose oral toxicity study, LC was administered through oral gavage in a dose of 250, 500,
and 1000mg/kg for 90 days and compared with control groups as per organization for economic
cooperation and development-408 guidelines. Posttreatment changes in food consumption, body
weight, and biochemical, hematological, and laboratory parameters were observed. No significant
changes in the histopathological examination were observed in any group.

RESULTS: LC did not produce any adverse or mortality events in animals during acute studies. In a
90-day toxicity study, rats exhibited no toxicity symptoms or death. No significant changes were found
in hematological and biochemical parameters. No significant alteration was seen in organ and body
weight. Microscopic findings were incidental and identical for control and treated animals at 1000 mg/kg.
LC did not produce any histopathological changes in target organs. No change in the recovery group
was observed when compared with the control group animals, which indicated a complete reversal.

CONCLUSIONS: Median lethal dose,, of LC was observed to be more than 2000 mg/kg. No observed
adverse effect level of LC was considered 1000 mg/kg.

Keywords:
Acute, libido, Libirite capsule, erectile dysfunction, polyherbal, subchronic, toxicity

diabetes mellitus, hyperlipidemia, prostate
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Introduction

Erectile dysfunction (ED) or male impotence
is an inappropriate penile erection
sufficiently required for sexual activity.!
Various studies reported thataround 15%—20%
of men described some sexual problems.?!
About 80% of cases of ED have an organic
etiological factor behind them, which was
once considered psychogenic.**! Androgen
deficiency, atherosclerosis, hypertension,
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penis anatomical deformity, social and
psychological reasons, stress, and depression
can cause male impotency.**

The management of male sexual impotence
includes, but is not limited to, oral
phosphodiesterase type 5 inhibitor drugs
such as sildenafil citrate and intracorporeal
agents with vasodilatory effects.” However,
prolonged usage of many of these drugs
can cause major side effects, including
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cardiovascular complications.*8! Many health agencies
worldwide have recommended utilizing traditional plants
to manage various disorders, because they are nontoxic
with lesser side effects. Around the world, traditional
herbal remedies are used to treat sexual disorders with
potent aphrodisiac activity.”!°!

Libirite capsule (LC) is a polyherbal formulation
developed by Ari Healthcare Pvt. Ltd., Pune, India, for
managing mild-to-moderate cases of ED and loss of libido.
LC contains extracts of Tribulus terrestris L., Withania
somnifera Dunal., Asparagus adscendens Roxb., Mucuna
pruriens Baker., Piper betle L., Myristica fragrans Houtt.,
Syzygium aromaticum (L.) Merr & M Perry, and powder
of Crocus sativus L. Almost all the ingredients used in
LC possess aphrodisiac (libido enhancer), antistress, and
antidepressant properties.['”?* These herbs help relax the
penile tissue and, thus, maintain an erection. Also, these
herbs help in alleviating psychological elements involved
in sexual dysfunction.”*?¥! Though the utilization of
traditional medicine has passed the test of time, it can
produce various toxic adverse effects in new and higher
dosage forms. Thus, there is a necessity for the evaluation
of toxicity of herbal formulations and raw materials."2!
Hence, this study evaluated the acute oral toxicity and
repeated dose oral toxicity of LC in experimental animals.

Material and Methods

Study design

The method was designed, and studies were performed in
a stepwise manner. Acute toxicity studies and subchronic
90-day toxicity studies were conducted after the approval of
the Institutional Animal Ethics Committee (IAEC) meeting
on January 23, 2016, with project number TI/101003.
Experiments complied with the organization for economic
cooperation and development (OECD) (1998) principles of
good laboratory practice. LC’s acute oral toxicity studies
were performed in compliance with the OECD-423,
Section-4 guidelines; the repeated dose 90-day oral toxicity
study of LC was performed as per OECD-408 guidelines.

Animals

Sprague Dawley (SD) rats of age from 9 to 11 weeks and
Swiss Albino (SA) mice of age 7-9 weeks and female were
selected for two separate acute toxicity studies (OECD-423
guidelines). SD rats of both sex of age from 7 to 9 weeks
were selected for a 90-days oral toxicity study (OECD-408
guidelines). Animals were bred and tended at the animal
house of ToxIndia, Pune, India. Female animals were
nonpregnant and nulliparous. All animals were sustained
and adapted under standard household conditions, viz.
temperature was 22 +3°C, relative humidity was between
30% and 70% with 12-15 air changes per hour and 12-h
light and 12-h dark cycle. Animals were selected randomly
after the veterinary examination. All animals were fasted

overnightbefore treatment. Food was offered 3 and 1 h after
dosing in rats and mice, respectively. All the animals were
provided clean water (passed through reverse osmosis
water filtration and UV ray system) and Nutrimix brand
pelleted standard rat and mice feed (M/s: Nutrivet Life
Sciences, Pune, India) ad libitum.

All the experiments were conducted after approval with
approval number TI/101003 dated January 23, 2016, of
the IAEC meeting and as per the Committee for Control
and Supervision on Experiments on Animals, India, for
the care and ethical use of experimental animals and as
per standard operating procedures currently in force at
ToxIndia, Pune, India.

Preparation of herbal formulation

LC (test Item) was manufactured and provided by Ari
Healthcare Pvt Ltd. The ingredients of LC were as follows:
hydroalcoholic extracts of Gokshura (Tribulus terrestris L.)
fruit 140mg, Ashvagandha (Withania somnifera Dunal.) root
120mg, Shveta Musali (Asparagus adscendens Roxb.) root
100mg; aqueous extract of Kapikacchu (Mucuna pruriens
Baker.) seed 90mg; hydroalcoholic extracts of Nagavalli
(Piper betle L.) leaf 40mg, Jatiphala (Myristica fragrans
Houtt.) fruit 20mg, Lavanga (Syzygium aromaticum L. Merr.
& M.Perry) flower bud 15mg, and powder of Kesara
(Crocus sativus L.) stigma 5mg. Each hydroalcoholic extract
contained approximately 40% and 60% of alcohol and
water, respectively.

Drug dosages

The test item (received from the sponsor) was in capsule
form. The powder was removed from the capsule and
used as a test item for dose preparation. The drug dosage
was prepared with the suitable amount of the test item
(2g) into a mortar for acute oral toxicity study, adding
water and further mixing into a paste, and then shifting
the paste to a vessel. Before dosing, 10mL water was
added for an appropriate 200mg/mL volume of the test
item. Animals were treated in sequence at 24-h intervals.
However, the dosing intervals were determined by
assessing the toxic sign’s duration, onset, and severity.
According to historical data, the initial dosing level of
2000mg/kg was selected from one of the four dosing
levels, that is, 5, 50, 300, and 2000mg/kg.

The dose levels for subchronic (90 days) oral toxicity were
established upon the findings of the dose-ranging study.
The dose of 1000mg/kg of body weight was selected as
the highest dose. Of these dose levels, the lowest dose
was 250mg/kg. The intermediate 500 mg/kg dose has
been geometrically placed between the two dose levels.

The excess formulation was disposed of following the
appropriate regulatory requirements and information
supplied by the sponsor. Food was suspended overnight
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before the feed of the test item. Animals were allowed to
access the water ad libitum.

Study procedure

Standard procedures were set for safe handling of the test
drugs. Eye and skin shield equipment were used while
dosing animals. The sponsor/manufacturer supplied
information regarding the safety of the test item. Test
drug substance was classified according to the Globally
Harmonized System (GHS) for the classification of
chemicals and predefined dosage method.

Acute oral toxicity study in SD rats and SA mice
Stepwise assessment of the toxicity of LC was done
following the treatment of animals through oral gavage.
Three female SD rats and three female SA mice were used
per step. According to historical data of the test item, the
initial dosing level of 2000 mg/kg was selected from one
of the four dosing levels, that s, 5, 50, 300, and 2000 mg /
kg. Food was suspended overnight before the feed of the
test item. Animals were allowed to access the water ad
libitum in both acute toxicity studies.

In step 1, animals were dosed with 2000mg/kg of body
weight. The treated animals were observed for clinical signs,
toxicity, and mortality signs at 30min, 1h, 2h, 3h,4h, and 6h,
and after that once a day for 14 consecutive days. Additional
parameters that display toxicity signals viz. changes in the
appearance of the skin, mucus membrane, and eyes; changes
in the behavior or activity of animals; or any systemic
changes were observed (if necessary). Body weights of
animals were recorded before dosing and on a weekly basis
in acute toxicity studies. All animals were subjected to gross
necropsy with internal and external observations of organs
and cavities. No abnormal changes (if any) in targeted
organs were noted during histopathological examination.
After observation of clinical signs and mortality at step 1,
the same dose was administered at step 2 on three more
female animals (SD rats and SA mice) in both acute studies,
respectively. All animals were observed for adverse signs
and mortality for 14 days.

Ninety-days repeated dose oral toxicity study in
SD rats

Based upon the dose-ranging study results, 10 female and
10 male SD rats were fed with LC through oral gavage
on a daily basis with doses of 0 (control), 250, 500, and
1000mg/kg of body weight till 90 days. Further, animals
were euthanized and evaluated for toxicity findings.
Simultaneously, control group animals were fed with
distilled water at 10mL/kg. Satellite group animals
receiving distilled water at 10mL/kg and LC at 1000mg/
kg levels were observed for 28 days and 90-day exposure
to assess reversibility, diligence, or late toxicity incidences.

Initially, animals were examined for clinical signs.
Toxicity and mortality signs were examined on a daily
basis and after that during exposure and reversal periods.
Weekly recording of body weight and food consumption
was done. Hematological and biochemical investigations
and urinalysis were done at the termination of the study.
Animals were euthanized and evaluated for toxicity
findings. Histopathological analysis was done on organ
tissues of control and high-dose level group animals as
mentioned in the trial protocol.

Statistics

Changesinbody weights, organ weights, food consumption
and their ratios, biochemical and hematological
parameters, and urine analysis parameters were assessed.
Dunnet as a post hoc test and analysis of variance (one-
way) test were used to analyze and compare the different
treatment groups with the control group. Student ¢ test
was used to compare high-dose recovery and control
recovery groups. All statistical parameters were assessed
at a 95% confidence level (P < 0.05).

Results

Acute oral toxicity study
Instep 1, LCat2000mg/kg dose did notinduce any toxicity
signs throughout the study. No mortality observations were

Table 1: Body weight (g) summary of acute oral toxicity study in Sprague Dawley rats

Step Dose (mg/kg) Animal ID (rats) Day 0 Day 7 % gain Day 14 % gain
1 2000 1010/R001 177 189 6.78 203 14.69
1010/R002 168 177 5.36 188 11.90
1010/R003 181 191 5.562 199 9.94
Mean 175.33 185.67 5.89 196.67 12.18
+SD +6.66 +7.57 - +7.77 -
N 3 3 - 3 -
2 2000 1010/R004 165 174 5.45 186 12.73
1010/R005 184 195 5.98 203 10.33
1010/R006 173 187 8.09 197 13.87
Mean 174.00 185.33 6.51 195.33 12.31
+SD +9.54 +10.60 - +8.62 -
N 3 3 3
SD: standard deviation
Journal of Drug Research in Ayurvedic Sciences - Volume XX, Issue XX, XXXX-XXXX 2023 3
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1 found in SD rats and SA mice during the 14-day trial period =~ LC group was not shown any pathological alterations
2 in acute toxicity studies. During the 14-day posttreatment ~ in the organs of animals during the necropsy
3 analysis period, the LC group was not shown any adverse ~ [Table 3]. In step 2, similar results were observed in
4 gain in body weights of treated animals [Tables 1 and 2]. ~ animals.
5
6
7 Table 2: Body weight (g) summary of acute oral toxicity study in Swiss albino mice
8 Step Dose (mg/kg) Animal ID (mice) Day 0 Day 7 % gain Day 14 % gain
9 1 2000 1010/M001 30.3 33.7 11.22 36.1 19.14
10 1010/M002 28.7 313 9.06 34.5 20.21
11 1010/M003 32.4 35.3 8.95 38.4 18.52
12 Mean 30.47 33.43 9.74 36.33 19.29
13 +SD +1.86 +2.01 - +1.96 -
N 3 3 - 3 -
14 2 2000 1010/M004 29.9 32.5 8.70 35.4 18.39
15 1010/M005 316 35.3 171 38.9 23.10
16 1010/M006 28.8 315 9.38 34.1 18.40
17 Mean 30.10 33.10 9.93 36.13 19.97
18 +SD +1.41 +197 - +2.48 -
19 N 3 3 - 3 -
20 SD: standard deviation
21
22
23 Table 3: Individual animal fate and necropsy findings in acute oral toxicity study
24 Female rats Dose: 2000 mg/kg
5 Sr. No (%). List of tissues Animal numbers
26 G1 G2 G1 G2 G1 G2
27 1010/R001 1010/R004  1010/R002 1010/R005 1010/R003 1010/R006
Euthanized on day 15 Euthanized on day 15 Euthanized on day 15
28 1 Brain NAD NAD NAD NAD NAD NAD
29 2 Spinal cord NAD NAD NAD NAD NAD NAD
30 3 Pituitary NAD NAD NAD NAD NAD NAD
31 4 Thyroid NAD NAD NAD NAD NAD NAD
32 5 Parathyroid NAD NAD NAD NAD NAD NAD
33 6 Thymus NAD NAD NAD NAD NAD NAD
34 7 Salivary glands NAD NAD NAD NAD NAD NAD
35 8 Esophagus NAD NAD NAD NAD NAD NAD
36 9 Stomach NAD NAD NAD NAD NAD NAD
37 10 Small intestines NAD NAD NAD NAD NAD NAD
38 1 Large intestines NAD NAD NAD NAD NAD NAD
39 12 Liver NAD NAD NAD NAD NAD NAD
40 13 Pancreas NAD NAD NAD NAD NAD NAD
41 14 Kidneys NAD NAD NAD NAD NAD NAD
42 15 Adrenals NAD NAD NAD NAD NAD NAD
43 16 Spleen NAD NAD NAD NAD NAD NAD
44 17 Heart NAD NAD NAD NAD NAD NAD
45 18 Trachea NAD NAD NAD NAD NAD NAD
46 19 Lungs NAD NAD NAD NAD NAD NAD
47 20 Aorta NAD NAD NAD NAD NAD NAD
21 Ovaries NAD NAD NAD NAD NAD NAD
48 22 Uterus NAD NAD NAD NAD NAD NAD
49 23 Mammary gland NAD NAD NAD NAD NAD NAD
50 24 Urinary bladder NAD NAD NAD NAD NAD NAD
51 o5 Lymph nodes NAD NAD NAD NAD NAD NAD
52 26 Peripheral nerve NAD NAD NAD NAD NAD NAD
53 27 Bone NAD NAD NAD NAD NAD NAD
54 28 Skin NAD NAD NAD NAD NAD NAD
55 29 Eyes NAD NAD NAD
56

NAD: no abnormalities detected

4
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Ninety-day repeated dose oral toxicity study
Clinical and mortality signs

There were no mortality incidences among the male
and female rats in the LC group up to 1000mg/kg dose
levels. Rats fed with LC up to 1000mg/kg dose showed
no notable abnormal signs in either sex. Accidental
diarrhea and urination were noted in a few animals of
all groups, including the vehicle control group. It was
clear that accidental diarrhea and urination were not
because of drug consumption, as the weight and other
vital signs of all the animals were within normal limits
till the completion of the study.

Feeding and body weights

LC group has not shown any substantial and remarkable
change in mean body weights of animals treated at and
up to 1000mg/kg dose levels [Tables 4 and 5]. In food
consumption analysis, animals fed with LC at and up to
1000mg/kg doses were compared with control group
animals. Ocular findings were normal in control as well
as high-dose groups.

Laboratory investigations

Mean values of hematological analysis such as Hb%, total
erythrocyte counts, packed cell volume, leucocyte counts,
erythrocytes indices, platelet count, and clotting time in
animals fed with LC at and up to the level of 1000mg/
kg, and reversal group (1000mg/kg) were not shown any
change at the end of the study (day 90) and at reversal
period (day 118). Also, male and female rats treated with
LC atand up to the dose of 1000mg/kg were not exhibited
any substantial change in biochemical parameters at the
termination of the study [Tables 6 and 7]. Parameters
evaluated during the urine analysis showed no remarkable
treatment effect up to 1000mg/kg. The reversal group
exhibited normal values compared with the control and the
parameters evaluated during the urine analysis.

Necropsy

After necropsy, mean values of absolute and relative
organ weights viz. kidneys, adrenal glands, liver, spleen,
brain, testes/ovaries, uterus, thymus, and heart of
animals treated with LC at and up to 1000mg/kg were
comparable to respective control groups at treatment
termination and reversal periods [Tables 8 and 9]. LC
group animals did not show any substantial pathological
alterations in any organ or tissues at and up to 1000 mg/
kg and in the reversal group [Table 10].

Parameters evaluated during the urine analysis did
not exhibit any remarkable treatment effect up to the
1000mg/kg.

Histopathological findings
All microscopic changes noticed during histopathological
analysis seemed incidental and identical for the control

Journal of Drug Research in Ayurvedic Sciences - Volume XX, Issue XX, XXXX-XXXX 2023

Table 4: Mean body weight (g) of male Sprague Dawley rats in 90-day oral toxicity study

Weeks

Group and

1(%) 2 (%) 3 (%) 4 (%) 5 (%) 6 (%) 7 (%) 8 (%) 9 (%) 10 (%) 11 (%) 12 (%) 13 (%) 14 (%) 15 (%) 16 (%) 17 (%)

0 (%)

dose (mg/kg)

G1

Mean 182.60+9.61 193.80+8.79 205.50+9.62 217.70+9.70 229.50+8.92 241.10+8.60 252.50+8.63 264.10+7.40 275.80+758 287.30+6.93 299.20+6.65 310.70+8.29 321.40+8.50 333.10+7.34

(%) +

SD

10 10 10 10 10 10 10 10 10 10 10 10 10
G2 (R) Mean 182.20+9.88 193.20+9.63 205.40+8.88 215.80+9.63 227.00+9.70 240.00+7.81 251.40+8.96 263.40+8.82 276.40+8.79 288.80+8.17 299.40+9.13 310.20+9.20 320.60+8.26 331.80+9.36 342.60+8.56 353.40+8.05 364.40+9.21 375.60+8.56

10

0 (%)

+SD

Mean 180.30+9.14 191.80+9.60 204.30+9.02 216.30+9.42 228.40+8.60 241.00+9.43 253.60+9.49 263.90+9.31 274.40+9.69 287.90+9.54 299.00+7.96 310.20+8.27 321.20+6.97 332.60+7.44

+SD

G3

10 10 10

10

Mean 182.50+9.90 193.30+9.39 203.60+8.97 214.30+9.46 226.10+9.62 239.00+9.81 251.40+9.89 261.70+9.73 273.90+9.43 285.30+9.03 298.30+8.87 308.80+8.24 318.30+8.55 328.60+8.07

+ 8D

10

10

10

10

10

10

10

10

10

10

250
G4

10 10 10

10

Mean 180.10+9.54 192.80+9.70 204.40+8.45 215.10+8.03 227.00+9.30 239.60+7.95 250.40+8.09 261.80+9.02 272.60+9.35 283.90+9.11 296.40+8.75 306.60+8.58 317.50+9.45 328.80+9.61

+SD
N

10

10

10

10

10

10

10

10

10

10

500

10 10 10 10 10 10 10 10 10 10 10 10 10
G6 (R) Mean 179.20+8.93 191.00+8.75 203.00+9.25 215.40+9.81 227.00+8.40 237.00+9.03 248.00+8.63 259.40+8.82 271.20+8.84 283.80+8.44 295.80+8.87 306.40+8.62 317.20+8.04 326.80+7.66 339.40+6.66 351.40+6.07 363.00+6.32 373.00+5.48

10

1000

+SD
N

1000

SD: standard deviation

= O NI Ul k= WN =



Narke, et al.: Safety assessment of LC in experimental animals

— AN <HLO\O DN O

S
—

o]
—

o <t O O
— o

DN 0 O
—

o
[Q\

— AN
NN

<t
[Q\

LO \O DN
NN

0 O\ O
NN

Al o <H o
oM Hh

O DN ©
[SPINSPINes]

N O —
o <H <H <

[SP IS N Tl
<t < <H

DN OO ON ©
<t <+ <H 1O

— ol <t Lo O
OO 1O 1O 1O 1O

S||190 POO|q BHUM DM ‘UoneIAep piepuels :dS s8josndiod poojq pal :0gy
‘awin|oA |199 payoed :ADd ‘sliydosinau N ‘uonesuaouod uiqojboway Jeinosndiod uesw :QHOIA ‘uiqojboway Jeinosndiod uesw HO\ ‘sejhoouow (| ‘sajhooydwiA| i ‘uiqojbowsaey :qH ‘sjiydouisos :3 ‘ewi Bumop 119

oL oL oL oL oL ok ol oL oL oL oL oL ok N 0001
6L'GF09V0L 22€9F082r8 L60F0VL  GO'LF00Z EYEF0869 6£E€F08°92 8YIFLYLL 082F20+e 2LvF60LF €91F66'GL 990F098 892F2e0r 860¥F89€L (S Fuespy =15}
oL oL oL oL oL ok ol oL oL oL oL oL ok N 005
96'GF0L'G0L S9'65F08'88  LL'LFO09L  €21F02C LVEF08Z9 00€F06'8C 8YLFS6LL 0Z€FS0GE 60+F/08y 202FSG8'9L 690F6£8 L¥gFSL0v ELLFPOVL  AS Fuesp 143
oL oL oL oL oL ok oL oL oL oL oL oL ok N 052
$9'9F0L'SOL  SH09F027S8 €01F081F  GZLF00C 2SEF0269 29E€¥F00L2 EYIFO0TH EVgF06'Se 19GFSL Gy 08 1FLP'Sh  92°0FG.'8 0L2FLL6E L60FEy'sl S Fuespy €
oL oL oL oL oL oL ok oL oL oL oL oL oL N 0
65°9F0G°20F ZL09F08F8 S60F0E€l 66'0F0L'C €8EF0089 GL€F0982 6GLFITLL 8ZEFETVE LOVFYely O0SLFO0L'9L 6L0FSS8 €€2¥2l'0v GOLF69€L S Fuesp 15)
slel ajewo
oL oL oL oL oL ok ol oL oL oL oL oL ok N 000L
9G°GFOV'E0L 9L'6SF0V'8Y8  L60F09T  LLLFOPZ 28vF06'89 02¥F0LZZ 2SLFIYLL 90VF08+vE vhyFegiy 8L1F989L 180FSS8 692FSGL'0v 860%68€l (S Fuesp go
oL oL oL oL ok ok ol oL oL oL oL oL ok N 005
0L'9F08v0L €2°09F091G8 901+F0LL  €01F02C /LL€F0L69 68€F0r92 €51FSSH 99VF9Gve ©€6°'GF628F €82F999L 060FvE'8 82€FE6'68 /LpLFLLEL S Fuesp )
oL oL oL oL oL oL ok oL oL oL oL oL oL N 052
299F00V0L LY0SF08'€ES8 L60F0ST  9LLFOEC VY6EF08Z9 LL'EFOV82 erLF6LLL 6LYFLEHE VOOFEE8y LLI'EF/89L  l0LF8Y'8 2PeFSHOr 6L1FSOVL A4S Fuespy €D
oL oL oL oL oL ok ol oL oL oL oL oL oL N 0
0L'GFOS'IOL 2H9SF00LP8 L60F09t  GO'LF00Z 9.2F09'89 Ove¥F0822 IELFESLL 86'SFYgLE GLSF6GLy WEF9SZL G80FYP'8 €€FE86e 9S1F0LYL  dS Fuespy 15}
sjel a|e|\
(%)
sww (%) N (%) 3 (%) 1 (%) N (cwwyorx) (PB)OHOW (W) AOIN (BA) HOW  (wiwy,01x) (B>/6w)
(s) 12 /:01x) @1eld (%) OaM lenuasopia OdM ejoL sadlpul gy ogdelol (%) ADd (%) (p/B) aH asop pue dnoun
(06 Aep) sdnoib ay) usamiaq sanjen ABojojeway uespy :9 ajqel
uoleInap pJepuels :as
S S S S S S S S S S S S S S S S S S N 000}
as=
98'8F00°0S€ 95'8F02'8E€ 95'6F09'G2E L8'6F00°€ELE L0'GFO8'E0E ¥6'SF09'E6Z 60LF09V82 Ly.F09'v.2 SL'6F0'S92 298F0v'GSC 6L'8F02'Ghe 86LF08'GEC 692F08'GeZ L6'9F08 7L €€2F09°'G02 02'6F08'G6L LLZF00°98L 8L'0LF0Z'GLL UBSN (d) 99D
- - - - Ok Ok Ok Ok [o]8 [o]8 [o]8 [o]8 ok ok [o]8 [o]8 [o]8 ok N 000}
a=
- - - - 09'8F0'¥0€ 81'8F0L¥6C 0¥'8F0L'¥8¢ L9'8F00'€L2 LZ'8F0L'€92 68'8F0L'¥SC L86F0C' S G6'6F05°GEC ¢0'0LF0L'See 16'8F06'vhe G9'8F02'G0C L0'6F0L'G6L €S'8F0E V8L 98LF0L VLI UBS\ )
- - - - o] o] o] [o]8 [o]8 [o]8 [o]8 [o]8 ok ok [o]8 [o]8 [o]8 ok N 00S
a+
- - - - YE'6F0€°G0€ 09'8F08'¥6C 66'8F00°G8¢ LE'8F0L'€LC LLLF09E€IC LLI'6F08'ESC €L8F0V'vve €€'6F00GEC ¥ '6F09'v2C L¥'8F0S9'GLe L0O'6F09'90C 89'6F06'961 LS'6F0L°G8L SG6F029LL uesy O
- - - - ol ok ok ok ok ok ok ok ol [0]8 ok [0]8 ok [0]8 N 0Se
as=
- - - - ceLF01L'S0e 0SZF08'tv6C 6.LF0S¥82C 6€'8F08V.C 9€'6F0LV9¢ L6'8F00°99¢ LIL'6F00°9¥C 2260196 6L6F0€'92C OF'6F029Lc H'8F0¥'S0C ¢9'8F0S¥6l L2 6F0L V8L 9V'6F0L'vLL UBdN €9
S S S S S S S S S S S S S S S S S S N 0
as+
28'9F00°6v€ L0'8F02'6E€ Z9'8F02'0EE 96'6F09'02€ 8E'8F0r 0LE 2P'6F08'862 8E'8F0V 682 62'8F09'8/2 v6'9F02'692 62'8F08'852 2€'6F09'8V2 956709262 22'6F0022 LE6F02LLE 99'6F07'902 ¥8'8F02L6L L9'8F08'G8l 96'6F0r'SLL UBBN (d) 2D
- - - - o] [o]8 [o]8 [o]8 [o]8 [o]8 [o]8 [o]8 o] [o]3 [o]8 ok [o]8 ok N (%) 0
as
(%)

G8'8F01L'80€ S0'6F0816C LS'8F00L8c 8E'8F0¥'9.C ¢6'8F09'99¢ S6'8F05'95¢ ¢€'8F0C'9vC 68LF0LLEC

16,708'92C VELFO0L'9le L6.F02'90C 8Y.LFOL'96L LOLF0¥'98L

Ly L¥0S'9LL Ues|\ [39]

(%) 2L (%) 9t (%) St

(%) vt

(%) €1 (%) 2t (%) Lb

(%) o1

(%) 6

(%) 8 (%)

L (%) 9

(%) &

(%) ¥

(%) € (%) e

(%) 1

()0 (BxyBu) asop

EYEE

pue dnoiy

AN FHLOODNONO T AN HLO\NODN 0O
o = =~ = N

Apnis Alo1xo} |eio Aep-pe ul sied Asimeq anbeids ajewsy jo (6) ybiam Apoq uesyy :g ajgel

— AN O
AN AN AN

<
@\

LO \O DN
AN AN AN

D N O
AN AN O

Al oo <H Lo
o cHcHh

O DN o0
(PRSP NN eo]

D
o

S — o
<t <t <

o < Lo O
< < <t <

N 0O O ©
< <t < o

— O <t O
IO 1O 1O 1O 1O 1O

Journal of Drug Research in Ayurvedic Sciences - Volume XX, Issue XX, XXXX-XXXX 2023



Narke, et al.: Safety assessment of LC in experimental animals

Fam s oo SN ORGSR ERAREEBIEERBAITYITIRENRIBSARIBE
UOoNBINSp pIepuels :as

] S ] ] g ] S ] S N 000}
GE0'0FELL'0  €e0'0¥86€0  8IO0OF¥020  €900FSey'0 69 0Fvek'y  290°0¥882°0  $E0'0FIPP'0  8S0°'0F082°0 200°0¥610°0 ds * ues\ (") 9o
(0]8 oL (0]8 (o] (o] (o] (0]8 (o] (o] N 000}
0G0'0¥2l8'0  LEO0'0F¥8Y'0 220'0¥8220 <cS0'0¥60S50 <29€0¥F689F 6V00F6S8'0 8YO'0F6ES0 OLOLOFYS8'0  €00°0F 1200 as * ues\ go
(o] (o] (o] o] ot ot ol ot (o] N 00S
9G0'0¥208°0 ¥E€00F9.t°0 L€0'0F€22'0  LS0'0¥S6¥'0  88Y'0FIL9SY  6S00F+¥.80  SG¥O'0OF0SS'0 2L0°'0¥2S8'0  €00°0¥F2c0°0 as * ues\ 143)
(o] (o] (o] ot ot ot (o8 (0]8 ot N 0Se
6¥0'0¥96.0 ¥¥0'0F06¥'0 +¥20'0F9€2'0 €VO0F96F'0  G2€0F9.G9F  0S0°0+¥2¢98'0  L¥0'0F8ES0  ¥90°'0F1S8°0  €00°0F 200 as * uesiy €9
S S S S S S S S S N 0
8€0'0¥2kL'0  2S0°0¥G0¥'0  920°'0¥2020 S20'0F90¥'0 69V 0FE0LY LWWO'OF L0  LEOOFISP'0  €G0°0¥FZSZ0  €00°0¥8L0°0 as * uesiy (") eo
ot ot ot ot ol ot ot ot ot N 0
LP0'0F€08'0  SE00F¥.¥'0  L200F+ee 0 l#0'0¥80S'0  6.€°0F.€9Y  +¥P0'0F./80 9€0°0F0¥S0 6S0°0F¥S8'0  €00°0F 1200 ds ¥ ues|y\ (R3]
uleag ua9|ds snwAylL sopiwApipidg J19AIT sAaupy 1ieaH sa1sa)] leuaipy (By/6w) asop pue dnouy

sdnoib ay) usamiaq sjes sjew ui ybBiam uebio aanelas uesy :g a|qeL

1189 POO|q BNYM :DFM ‘UoleIASP prepue)s :dS Sajosndiod poolq pal :0gy
‘DWIN|oA 199 payoed :ADd ‘sjiydosinau N ‘uonesuaduod uigojbowsy Jeinosndiod ueaw :QHOA ‘uiqojboway Jeinosndiod ueaw :HO ‘selhoouow i\ ‘sajhooydwiA - ‘uiqojbowaey :qH ‘sjiydouisos :3 ‘ewn Bumolo 119

g S S G S g S g S S S ] ] N 0001
Zr'9¥F08.6 ¥679F08'8Y8 PLLFOPL vLLF09Z 8LE€F09L9 8LEFOF8Z PSLFOLLL 98°2F092C 8F2FI6SY  S8LFIOGL  LLLFOY'8 86'€F0L8E $S1F092L  AS Fuespy (H) 99
Slel a|lewe4
g S S g S S S g S g S g ] N 0
208F07'96 LL'8YF00°SE8 68°0F091 PLLFOPE L9EF0069 80'EF00LZZ 62LFv6'0L 99CF/8VYE P22FIESH 681F18GL +Y90F9S8 98°2FyL '8 E€LLFOP'EL  dS F uUespy (H) 2o
Slel gjewo4
g S g G S g S g S g S ] ] N 000L
¥6'9F08'96 8L'69F091G8 VYELF09L PLLFOPE SG9E€F0929 €6+F0V'82 LELF8ELL PPEFP6SE 0SEF06'2r  ¥OLFSESL  ¥90F9L'6 €Y 2F8L'6E ¥OLFHOPL  AS F Uesiy (H) 99
sjel aje|\
g S g G g S S S S g S S ] N 0
€2°9F09°G6 G5'29F09°958 $8'0F081 221F00Z 892F02L9 262F0062 6SLFvlLL G62F80VE LL1F28ZF  88°0F929L €90F8E8 SE2TF200y vEFIEL AS Fuespy (") 2o
sjel ale\

(swiw (%) N (%) 3 (%) 1 (%) N (swwyorx) (IP/6) OHOW  (T¥) AOIN (6d) HOW SWwi/G01)
(s) 12 /:01%) deld (%) oaMm rennuasayia ogaM [ejoL sadlpul gy ogd leol (%) ADd (Ip/B) aH  (By/Bw) asop pue dnoun

(811 Aep) sdnoub ay) usamiaq sanjen ABojojeway uesyy :/ ajgel

AN HLO ONOONO = AN <HLOODN OO AN FHLOODNONOO =AM HLO ODN 0N =l <t IO \O
— o~ — N oo omnmnmnn O FTHHIFF I HLOLWOLOLOLOLOLO

Journal of Drug Research in Ayurvedic Sciences - Volume XX, Issue XX, XXXX-XXXX 2023



SOOI Ul WN —

Table 9: Mean relative organ weight in female rats between the groups

Brain
0.815+0.049

Ovaries Heart Kidneys Liver uterus Thymus Spleen
0.572+0.054  0.892+0.060  4.481+0.381 0.486+0.043 0.218+0.035  0.483+0.037

0.033+0.003

Adrenal
0.022+0.003

Group and dose (mg/kg)

G1

Mean + SD

10
0.758+0.066

10 10 10 10 10 10 10
0.458+0.045 0.796+0.056  3.483+0.257 0.442+0.055 0.202+0.033  0.444+0.044

0.032+0.008

10
0.022+0.002

Mean = SD

G2 (R)

0.033+0.004 0.590+0.061 0.906+0.072  4.486+0.430 0.489+0.038 0.217+0.037 0.484+0.044  0.830+0.046

Mean + SD 0.023+0.003

G3
250

10
0.826+0.063

10 10 10 10 10 10 10
0.568+0.064  0.909+0.055 4.636+0.310  0.490+0.026  0.207+0.037  0.499+0.048

0.032+0.002

10
0.022+0.003

Mean + SD

G4
500

10
0.838+0.052

10 10 10 10 10 10 10
0.579+0.060 0.889+0.043 4.512+0.524  0.490+0.040 0.215+0.028 0.505+0.037

0.033+0.003

10
0.022+0.004

Mean = SD

G5

10
0.716+0.057

10 10 10 10 10 10 10
0.483+0.024  0.820+0.048 3.432+0.403 0.471+0.049 0.203+0.025 0.436+0.059

0.028+0.003

10
0.021+0.002

1000

Narke, et al.: Safety assessment of LC in experimental animals

Mean + SD

G6 (R)
1000

SD: standard deviation

Table 10: Summary of necropsy findings in 90-day oral
toxicity study
Group and dose (mg/kg)

G1 G2(R) G3 G4 G5 G6 (R)
0 0 250 500 1000 1000

Male rats

Incidence (number of animals with findings/initial number of animals)
0/10 0/5 0/10 0/10 0/10 0/5

Female rats

Incidence (number of animals with findings/initial number of
animals)

0/10 0/5 0/10 0/10 0/10 0/5

Table 11: Summary of histopathological findings in
90-days oral toxicity study

Group and dose (mg/kg)

G1 G5

0 1000
Male rats

Incidence (number of animals with findings/initial number of animals)
0/10 0/10
Female rats

Incidence (number of animals with findings/initial number of animals)
0/10 0/10

and the treated animals at and up to 1000mg/kg. No
histopathological changes were observed in rats fed with
LC at and up to 1000mg/kg doses under conditions as
mentioned earlier [Table 11 and Figures 1-9].

No observed adverse effect level

As per the study results, the test item LC did not
show any adverse event on overall body growth and
animal health during the biochemical, hematological,
neurological, and behavioral analysis of animals at and
up to the dose level of 1000mg/kg. It reveals that the LC
did not show a significant toxicological change in any
animal till 90 days up to the dose level of 1000mg/kg
body weight. Thus, after oral administration of LC for
90 days in rats, no observed adverse effect level (NOAEL)
of LC was found to be 1000mg/kg of body weight.
A summary of adverse events is presented in Table 12.

Discussion

LC is a combination of standardized extracts of
seven herbs and genuine Saffron powder for treating
sexual disorders, including mild-to-moderate ED and
loss of libido. Almost all the ingredients used in LC
possess aphrodisiac (libido enhancer), antistress, and
antidepressant properties. A few ingredients of LC also
help release nitric oxide from the nerve endings of the
penis, which, in turn, helps relax the penile tissue and,
thus, maintains an erection.l'”?! Also, in various research
studies, these herbs are shown to help alleviate various
elements involved in sexual dysfunction.!'”?¢!
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Control- M; Lungs;
Animal No: 1010/R061

Control- F; Lungs;
Animal No: 1010/R075

Control (R)- M; Lungs;

Animal No: 1010/R075

Control (R)- F;: Lungs;
Animal No: 1010/R086

"‘.';. ‘,.i:.-“'“t

Animal No: 1010/R131

epithelium and alveoli.

Showing normal bronchial | Showing nommal bronchial

<

Showing normal bronchial
epithelium and alveoli.

"
0 e v :
'

5 . 3 N F 5 3 ¢l a v -
Showing normal bronchial | Showing normmal bronchial | Showing nommal bronchial | Showing normal bronchial
epithelium and alveoli epithelium and alveoli epithelium and alveol epithelium and alveol
High Dose-M; Lungs; High Dose-F; Lungs; High Dose(R)-M: Lungs; | High Dose(R)-F; Lungs;

Animal No: 1010/R145 Animal No: 1010/R156

T TR LA F,
. anfW, r 2

L% e
Showing normal bronchial
epithelium and alveoli.

Magnification: 10X, Stain: H & E Stain M: Male F: Female R: Reversal

Figure 1: Histopathological representation of bronchial epithelium and alveoli

Control- M; Liver;
Animal No: 1010/R61

Control- F; Liver;
Animal No: 1010/R075

Control (R)- M; Liver;
Animal No: 1010/R075

Showing normal

Control (R)- F; Liver;
Animal No: 1010/R086

Showing normal

Animal No: 1010/R131

Showing no
centrilobular area and
hepatic p

Animal No: 1010/R145

”

Showing normal
centrilobular area and
hepatic parenchyma

Showing normal Showing normal
centrilobular area and centrilobular area and centrilobular area and centrilobular area and
hepatic parenchyma hepatic parenchyma hepatic parenchyma hepatic parenchyma
High Dose-M; Liver; High Dose-F- Liver; High Dose(R)-M; Liver; | High Dose(R)-F; Liver;

Animal No: 1010/R145

Showing normal
centrilobular area and
hepatic parenchyma

Animal No: 1010/R156

Showing no
centrilobular area and
hepatic parenchyma

arenchyma
Magnification: 10X, Stain: H & E Stain M: Male F: Female R: Reversal

Figure 2: Histopathological representation of centrilobular area and hepatic parenchyma
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Control- M; Kidney;
Animal No: 1010/R061

Showing normal glomeruli

Control- F; Kidney:
Animal No: 1010/R073

Control (R)- M; Kidney;
Animal No: 1010/R075

v

Showing normal glomeruli

Control (R)- F; Kidney;
Animal No: 1010/R086

Showing normal glomeruli Showing normal glomeruli
and renal tubules. and renal tubules. and renal tubules. and renal tubules.
High Dose-M; Kidney; High Dose-F- Kidney; High Dose(R)-M; High Dose(R)-F: Kidney;
Animal No: 1010/R131 Animal No: 1010/R145 Kidney; Animal No: Animal No: 1010/R156
1010/R145

Showing normal glomeruli | Showing nommal glomeruli | Showing normal glomeruli | Showing normmal glomeruli

and renal tubules. and renal tubules. and renal tubules. and renal tubules.
Magnification: 10X, Stain: H & E Stain M: Male F: Female R: Reversal
Figure 3: Histopathological representation of glomeruli and renal tubules
Control- M; Heart; Control- F; Heart; Control (R)- M; Heart; Control (R)- F; Heart;

Animal No: 1010/R061

il A' G
u\ \ \ A \
OO

Animal No: 1010/R075

5

No: 1010/R086

e

WANCE L g N LS
Showing nommal cardiac Showing nommal ¢ Showing nommal cardiac Showing nommal cardiac
muscles and myocytes muscles and myocytes muscles and myocytes muscles and myocytes

High Dose-M; Heart;

High Dose-F- Heart;

High Dose(R)-M; Heart;

P

Showing nommal cardiac | Showing nommal cardiac ow'm cardiac Showing nomal cardiac
muscles and myocytes muscles and myocytes muscles and myocytes muscles and myocytes

High Dose(R)-F; Heart;

3 ‘ S\
! h \
\

ALl \ {

Magnification: 10X Stain: H & E Stain M: Male F: Female R: Reversal

Figure 4: Histopathological representation of cardiac muscles and myocytes
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Control- M; Skeletal
Mauscle; Anmal No:
1010/R061

Control- F; Skeletal
Muscle; Anmal No:
1010R075

Control (R)- M; Skeletal
Muscle; Anmal No:
1010R075

Control (R)- F; Skeletal
Muscle; Anmal No:
1010/R08

Muscle; Animal No:
1010R131

Showmg normal muscle
fibers and my

Muscle; Anmal No:
1010R145

Showmg normal muscle
fibers and myocytes

Showmg normal muscle Showmng normal muscle Showmg normal muscle Showing nom:}l :::ocl!'"d
fibers and myocytes fibers and myocytes fibers and myocytes lemox,d'mn &E Stain
High Dose-M; Skeletal High Dose-F- Skeletal High Dose(R)-M; High Dose(R)-F; Skeletal

Skeletal Muscle; Animal
No: 1010R145

Showmg normal muscle
fibers and myocytes

Muscle; Animal No:
1010R156

~Showmg normal musde
fibers and myocytes

v —

ton: 10X, Stem: H & E Stam M: Male F: Female R: Reversal

Figure 5: Histopathological representation of skeletal muscle fibers and myocytes

Control- M; Seminal
Vesicle; Animal No:
1010/R061

Control- F; Mammary
Gland; Animal No:
1010/R075

Control (R)- M; Seminal
Vesicle; Animal No:
_1010/RO75_

Control (R)- F:
Mammary Gland;
Animal No: 1010/R086

_epithelium

Showing normal lining of | Showing normmal secretory | Showing normal lining of | Showing nommal secretory
epithelium. ducts epithelium. ducts
High Dose-M: Seminal | High Dose-F- Mammary High Dose(R)-M; High Dose(R)-F:
Vesicle; Animal No: Gland; Animal No: Seminal Vesicle; Animal Mammary Gland;
1010/R131 1010/R145 No: 1010/R145 Animal No: 1010/R156

\

lining of
epithelium

Showing nommal secretory
ducts

Magnification: 10X Stain: H & E Stain M: Male F: Female R: Reversal

Figure 6: Histopathological representation of seminal vesicle and mammary gland
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Control- M; Prostate; Animal
No: 1010.061

Control- F; Uterus; Animal

Control (R)- M; Prostate;

Control (R)- F; Uterus;
Alﬂnll: 1010/R0O86

Sboﬁunomeuial
glands and myometrium
E Stain M: A =

Showing normal secretary

High Dose(R)-F; Uterus;
AnimalNo: 1010 R156 |

Figure 7: Histopathological representation of the uterus and prostate gland

Control- M; Urinary
Bladder; Animal No:

1010/R061 _

Control- F; Urinary Bladder;
Animal No: 1010/R075

High Dose-M; Urinary
Bladder; Animal No:

Bladder; Animal No:
_ 1010/R145

oE £

High Dose-F- Urinary

Control (R)- M; Urinary
Bladder; Animal No:
lOlO/ROS

High Dose(R)-M; Urinary

Bladder; Animal No:
1010/R145

High Dose(R)-F; Urinary

Control (R)- F; Urinary
Bladder; Animal No:
lO/R086

ithebal cells

Bladder; Animal No:
1010/R136

e

AN
X
A e’
S

w0
! '5‘4.

Magnification: 10X Stan: H & E Stam M: Male F: Female R: Reversal

Figure 8: Histopathological representation of urinary bladder
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Control- M; Testis; Amimal
No: 1010/R061

Control- F; Ovary; Animal

Control (R)- M; Testis:
Animal No: 1010/R075

Control (R)- F; Ovary:
Animal No: 1010/R086

No: 1010/R075

o normmal ovaran
follicles

Showing normal seminiferous
tubules.

-~ ! < .‘5 .
Showing normal ovarian
follicles

Showing normal seminiferous
tubules.

High Dose-M; Testis; Animal
No: 1010/R131

High Dose-F- Ovary; Animal
No: 1010/R145

Showing normal seminiferous
tubules

Showing normmal ovanan
follicles

High Dose(R)-M; Testis;
Animal No: 1010/R145

High Dose(R)-F; Ovary;
Animal No: 1010/R156

Showing nommal ov
follicles

Showing normal seminiferous
tubules

Magnification: 10X Stain: H & E Stain M: Male F: Female R: Reversal

Figure 9: Histopathological repre:

Table 12: Summary of clinical signs (from days 1 to 90)

sentation of ovary and testis

Clinical finding Group and dose (mg/kg)
G1 G2 (R) G3 G4 G5 G6 (R)
0 0 250 500 1000 1000
Incidence (number of animals with findings/initial number of animals)
Male rats
NAD 7/10 5/5 9/10 10/10 8/10 4/5
Diarrhea 2/10 0/5 1/10 0/10 1/10 1/5
Urination 1/10 0/5 0/10 0/10 1/10 0/5
Female rats
NAD 10/10 2/5 9/10 10/10 9/10 5/5
Diarrhea 0/10 1/5 0/10 0/10 1/10 0/5
Urination 0/10 1/5 1/10 0/10 0/10 0/5

For thousands of years, traditional Ayurvedic medicines
have been used safely and effectively in managing
various disease ailments. However, herbs used
in traditional medicines are emerging with new
extractive materials and advanced dosage forms.
As per the demand of the scientific era, it is crucial
to conduct toxicity studies to optimize the safety
of plant-based medicines in consideration of their
historical applications on humans. Hence, the present
studies were designed to evaluate the safety of LC in
experimental animals.6!

Journal of Drug Research in Ayurvedic Sciences - Volume XX, Issue

In assessing and evaluating a test substance’s toxicity,
determining the acute toxic effect by the oral route is
one of the initial steps. Toxicity analysis is helpful for
providing information on acute health hazards likely
to arise from human overdoses. Acute toxicity data can
serve as a base for the establishment of a safe dosing
range for repeated administration and can provide
basic information on side effects or toxic action of drug
substances. Also, the conduct of acute toxicity studies in
two rodent species (mice and rats) provides valid safety
confirmation.”®!
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In the principle of acute toxicity study, lethal dose,;
calculation shows a proportion of death of the animals
with expected lethality dose of the test drug. lethal
dose,; value can be determined only when at least two
doses result in mortality higher than 0% and lower
than 100%. The predefined dosages of test substances
(any) in acute findings improve the opportunity for
laboratory-to-laboratory reporting consistency and
repeatability.[1°!

The repeated dose 90-day oral toxicity study provides
evidences of potential health hazards, which can arise
from repeated dosing exposure of test drug over a
limited period. The data that originate in this type of
study provides information on the detrimental effects
of the drug on targeted organ tissues, the reversibility of
toxic activity, and calculations for NOAEL. The findings
of repeated dose subchronic oral toxicity studies can
be used in selecting dose levels for chronic toxicity
studies.”1¢!

In acute toxicity studies, LC at 2000 mg/kg dose level
did not induce any sign of toxicity in experimental
animals (rats and mice) throughout the studies. These
observations indicated the nontoxicity of LC up
to 2000 mg/kg as a single dose. Also, the lethal
dose,, cutoff value in experimental animals was
5000mg/kg.

In the 90-day toxicity study, LC treatment group
animals at and up to 1000 mg/kg were not shown
any death or abnormal sign compared with control
group animals. This observation indicates the absence
of toxicity of the LC up to this level in the study. In
addition, the treated rats’” diets were well accepted,
suggesting that the test item was not possibly causing
any alteration in the food metabolism of animals. In
microscopic findings, the animals of the treatment
groups did not show any alteration in tissues
compared with the control group. The statistical
analysis revealed an insignificant difference in the
weights of the adrenals, kidneys, testes/ovaries, liver,
and heart at and up to 1000mg/kg compared with
concurrent controls.

Test item treatment did not show significant variation
in hematology and clinical chemistry parameters
at and up to 1000mg/kg dose level. Urinalysis did
not reveal any substantial treatment-related toxicity.
The incidence of necropsy findings was not dose-
dependent and, hence, considered for toxicological
assessment, which was confirmed on histopathological
results at and up to 1000mg/kg. Thus, in current
toxicity studies, the nonappearance of drug-related
toxicity signs is an indication of the harmless nature
of the test drug (LC) over long-term exposure.

Conclusion

The study results established that the LC was nontoxic,
up to 2000mg/kg when administered as a single oral
dose in SD rats and SA mice. Thus, LC can be classified
as GHS “unclassified” or “category 5” for labeling
requirement requisite for oral toxicity. NOAEL of LC
can be considered 1000 mg/kg in experimental animals
under the study conditions and dosages employed.
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Hindi synopsis

20 &7 & GUh ¥ WAl fNEdl & 3nadd & SgER fhd A il

GG D A9 BT 91 . FE-HTT eI § e Wi i § feeige

HHT TE TR BRI GUH & aul 000 Fum/fhum g FTER 20

¥ % g% @ AT 40, 400, 2000 WIW/ W ¥ & 511 W & i

f TN . 3ngEe & SREt § 991 Ul @ 9o, T % AE, T AN

T w9 5 oA, wome gim @ e @ SngeE d

AR 20 ¥ & gum J SHam e & saen §, ez 750

Tge § ool Uil § fowEd a1 e e % B U SR e e

WURH & et § 291 UiEl % g9 |, T % A 6, T AT e §

et ¥ 39 3T B 7% Mol Waman @1 & MEREEZ HEE 2000

P/ e i g & AR MW & o G © AR feRge

FHAT B FAE GUH 000 R/ W % I A .
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