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ABSTRACT

Background: Caralluma tuberculata (Asclepiadaceae), a succulent perennial herb used as vegetable is reported to
treat the diabetes and rheumatism. In the present study the safety profile of Caralluma tuberculata (CT) was evaluated
by gross behavioral, acute and chronic toxicity study of ethyl acetate fraction of ethanolic extract of CT in Swiss albino
mice.

Materials and Methods: For acute toxicity study, mice were divided into seven groups. Normal saline was given by
intraperitoneal route to control group and to other six groups, different doses of extracti.e. 0.5, 1,1.5,2,2.5and 3 g/
kg body weight was given to the mice intraperitoneally. In chronic toxicity study, 100mg/kg body weight was given
intraperitoneally route for three months. In acute toxicity mortality rate was determined, while in chronic toxicity changes
in body and organ weight, biochemical, hematological parameters in both male and female mice, and spermatotoxic
effects in male mice were measured by using standard procedures. Statistical analysis was carried out by student
t-test.

Results: Acute toxicity showed that the ethyl acetate fraction was safe up to 3g/kg body weight in mice. In gross
behavioral study some signs of passivity and decreased spontaneous activity were observed. No mortality was
observed in chronic toxicity study. No detectable alterations were found on weight, vital body organs, biochemical, and
hematological parameters; no spermatotoxic effects in treated mice were observed when compared to vehicle control
group after three months of chronic treatment.

Conclusion: The results of present study therefore indicated that ethyl acetate fraction of ethanolic extract of
Caralluma tuberculata was safe in test animals demonstrating no noticeable toxicity.
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INTRODUCTION

rosy.”! Locally it is known as chung and

Compounds derived from plants have
nutritional as well as therapeutic values and are
used against various animal and human diseases.
Different recipes are prepared by practitioners
by the combination of two or more plant prod-
ucts, hence used for the treatment of more than
one disease condition.!"

Caralluma tuberculata (Asclepiadaceace)
is a succulent perennial herb and is largely
grown in Pakistan, India and south east of
Egypt.”) 1t is used as vegetable and is reported
to treat diabetes and rheumatism. It is also
used as remedy for snake and scorpion bite, as
a blood purifier, hypotensive agent and in lep-

pamanke. It is cocked and eaten as a vegetable.
Phytochemical studies on this plant have led to
the isolation of pregnane, flavones, glycosides
4B sterol and lupeol.”) It is also used locally
for the treatment of Diabetes. There was no
scientific report on acute and chronic toxicity
of Caralluma tubercuata (CT) and also on the
gross behavioral study in the
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literature. The ethyl acetate fraction of this
plant has significant anti-diabetic effects in
another experiment performed in our lab.
Therefore, the current study was planned to
evaluate the acute and chronic toxicity of ethyl
acetate fraction of CT in mice.

MATERIALS AND METHODS

Plant material

Fresh plant material of CT was purchased
from local market and identified by Dr. Qazi
Najam-us-saqib professor at CIIT Abbottabad.
A voucher specimen of Caralluma tuberculata
was deposited and preserved at the herbarium
of CIIT Abbottabad, KPK, Pakistan.

Preparation ethyl acetate fraction

The fresh plant material (15kg) was
minced and extracted with distilled ethanol
using soxhlet apparatus. The ethanolic extract
was filtered and subsequently evaporated in
rotary evaporator, resulting in thick paste.
A portion (450g) of the crude extract was
dispersed in distilled water (500ml) and shaken
with equal volume of ethyl acetate. Total ethyl
acetate fraction (EA CT) was evaporated under
reduced pressure for dryness.

Animals

Swiss albino mice (Mus musculus)
weighing 20 - 25 g of male sex, fed on standard
diet and access to tap water ad libitum were
used. They were housed in identical wire-mesh
-bottomed stainless-steel cages and maintained
in an air-conditioned room at 25 + 2°C, 50 -
60% relative humidity and artificial illumina-
tion between 06:00 and 18:00 h. The animals
were kept under controlled condition in accord-
ance with the national institute of health (NIH)
guidelines.All procedures concerning animal
treatments and experimentations in this study
were reviewed and approved(CIIT 0021.11/32)
by the Institutional Committee for Ethical Use
of Experimental Animals at COMSATS insti-

tute of information technology, Abbottabad,
Pakistan.

Acute toxicity

The toxicity study was carried out using
thirty-five (35) male Swiss albino mice weigh-
ing 20 - 25 g each. The animals were randomly
distributed into one control group and six treat-
ed groups, containing five animals per group.
They were maintained on animal cubes (Feeds
Nigeria Ltd), provided with water ad libitum
and were allowed to acclimatize to the labor-
atory conditions for seven days before the
experiment. After overnight fasting, the control
group received normal saline and the treated
groups received ethyl acetate fraction of CT at
the doses of 0.5, 1, 1.5, 2, 2.5 and 3g/kg body
weight. The calculated doses were prepared
with 0.5% carboxy methyl cellulose (CMC) in
distilled water. These doses were given by in-
traperitoneal route. The animals were observed
continuously for the first 4 h and then each
hour for the next 24 h and at 6 hourly intervals
for the following 48 h after administering the
extract, to observe any death or changes in gen-
eral behavior and other physiological activities.
Acute toxicity and gross behavioral screening
were studied.!®!

Chronic Toxicity

Animals were divided into two groups -
twenty mice of both sex (10 male and 10
female) were used in each group, one was con-
trol and other was test group. Dose of 100 mg/
kg body weight/day of EA CT was adminis-
tered in drinking water to each animal in the
test group. This dose was selected on the basis
of anti-diabetic effect of the EA CT in the mice
in another experiment in our laboratory. The
treatment was continued for a period of three
months!”! during which the changes in body
weight was observed. The male mice were ana-
lyzed for spermatotoxicity, while both male
and female mice were analyzed for body and
organ weight changes, hematological studies,
and serum biochemical parameters.

International Journal of Pharmacology and Clinical Sciences December 2013 Vol.2 Issue 4

99-104 100



Acute and chronic toxicity study of Caralluma tuberculata in mice

Spermatotoxicity

The chronically treated male animals
were analyzed on day 91 for spermatogenic dys-
function using the sperm abnormality test.®
The caudae epididymides and vas deferens
from the same animals were dissected and
transferred to a centrifuge tube containing 3ml
krebs-Ringer bicarbonate buffer.”’

The sperm suspension was filtered
through 80um silk mesh tissue fragments and
0.5ml of 1% eosin Y was added to each tube.
The contents were thoroughly mixed and slides
were prepared by placing one drop of the solu-
tion on a slide and spread by three passes of
another slide. Coded slides were examined.!'”

Body weight and organ weights

The body weights of mice of each
group before and after the chronic treatment
were measured. After this period the animals
were killed by cervical dislocation and weight
of vital organs (Heart, Lungs, Liver, Kidney,
Spleen, Testis, Seminal, Caudae epididymis)
were measured.

Hematological Studies

The blood was analyzed for WBC, RBC
and Hb level by using Contraves Digicell
3100H (Zurich).!'"

Serum Biochemical Parameters

Collected blood from chronically treat-
ed animals at fasting, serum was separated and
analyzed for aspartate amino transferase (AST),
alanine amino transferase (ALT), creatine ki-
nase iso-enzyme MB (CK-MB), glucose, urea
and creatinine. These parameters were analyzed
on a spectrophotometer (Ultrascope I1, LKB).

Statistical Analysis

The results were expressed as mean +
standard error of mean (SEM), and statistical
analysis was carried out by student t-test. Dif-
ferences were considered significant at p<0.05.

RESULTS |

In acute toxicity and gross behavioral
screening of EA CT, the tested animals had no
sign of toxicity and mortality up to the dose
of 3g/kg body weight. However, during gross
behavioral screening some sign of passivity and
decrease spontaneous activity were observed in
group 3 animals who received 3g/kg body
weight of EA CT at 1-4 hour (Table 1).

In chronic toxicity, no symptoms of
toxicity were observed upon chronic treatment
with EA CT during 0-30 day; however one
male and one female mouse died in control
group. While in treated group two mice died
(one male mouse during 0-30 day and one
female mouse died on day 70; Table 2).

After chronic treatment with EA CT,
the total body weight gain in post treated group
of male mice was significant (p < 0.05) as com-
pared to pretreated male mice group. While in
post treatment, weight gain in female mice was
highly significant (p < 0.005) as compared to
pretreatment female mice group. Organ weight
(per 100 g body weight) in mice after chronic
treatment with EA CT (100mg/kg body weight/
day) was normal and comparable to the control
(Table 3 & 4).

The sperm toxicity found in treated
group was statistically non-significant (p >
0.05) and abnormality percentage was less than
the control animals (table 5).

While in biochemical parameters, the
results showed a significant decrease (p <
0.05) in blood glucose level of treated animals
as compared to control. There was no signifi-
cant difference in other parameters studied as
compared to the control group except mild
reduction in CK-MB and slight rise in serum
AST, which was statistically non-significant.
Hematological studies revealed no significant
difference in level of WBC, RBC and Hb levels
in treated animals as compared to control
(table 7).
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Table 2: Mortality in chronic toxicity study with ethyl

acetate fraction of Caralluma tuberculata in mice

Table 3: Change in body weight after 90 days treatment of
ethyl acetate fraction of Caralluma tuberculata in mice

Treatment  Death of mice in number
(n=20) (male, female) Lethality
(male-10, 030 31-60 61-90 . . (%)
Female-10) days days days
Control 1,1 0,0 0,0 2 10
EA CT 1,0 0,0 1,0 2 10

EA CT - Ethyl acetate fraction of Caralluma tuberculata
at the dose of 100mg/kg body weight/day

Treatment Body weight in gram (Mean 1 SEM)
{n=20) Pre treatment Post treatment
(male-10,
Female-10) Male Female Male Female
Control 24.4+13 23.9+1.2 30.7+1.2" 29.4+1.0'

+

EACT 238+1.1 24.2+1.3 27.3+1.5*% 288+1.2

EA CT - Ethyl acetate fraction of CT at 100mg/kg body weight/day
* p <0.05 vs. pre treatment, ' p < 0.005 vs. pre treatment

Table 4: Change in organ weight with 90 days treat-
ment of ethyl acetate fraction of Caralluma tubercu-

Table 5: Spermototoxic effects of 90 days treatment of ethyl
acetate fraction of Caralluma tuberculata in mice

lata in mice

— Treatment Total spermatozoa % abnormality (Mean
Organs Organ weight in gram/100g body (n=5) [ + SEM)
weight (Mean + SEM)
(n=5) Control EACT Control 5765 1.27 £0.05
Heart 0.49+0.01 0.50+0.03
Lungs 0.79 £0.06 0.82 £0.09 EACT 5715 1.25+0.12
Liver 6.00+0.14 6.57+£0.24
Kidney 1.61 + 0.05 1.72 + 0.04 EA CT - Ethyl acetate f.raction of Caralluma tuberculata at the dose
Spleen 0.52 £ 0.08 0.62 +0.04 of 100mg/kg body weight/day
Testis 0.66 +0.02 0.65+0.04 DISCUSSION
fﬁ&'gem”s 0.58 +0.03 0.56 +0.03
g:?ddeadeymis 022 S L0 L2y e Medicines of herbal origin are nowa-

days used as alternative to synthetic medicine.
Therefore it is essential to carry out the safety
and efficacy of these herbal products by experi-
mental studies.”

EA CT - Ethyl acetate fraction of Caralluma tuberculata at
the dose of 100mg/kg body weight/day

Table: 6: Effect of 90 days treatment by ethyl ace-
tate fraction of Caralluma tuberculata on blood

arameters in mice .. .
P In acute toxicity and gross behavioral

study, the dose was safe up to 3g/kg body

Parameters Control (n=5) EA CT (n=5) ) i i ) ) Al
weight of Swiss albino mice. No sign of toxicity
ALT (U/L) 24.6314.71  27.3517.61 and mortality were observed. During chronic
AST (U/L) 56.88+6.32  57.73+9.50 toxicity study there were no toxic symptom
CK-MB (%) 127.55+1626 12571+17.83  during 0-30 days, except two deaths one
o between 0-30 and other between 61-90 day
Creatinine (umol/L) 66.14+4.76 65.95 +3.39 . )
interval in the treatment group. All the treated
Urea (umol/L) LS | BDde male and female mice throughout the study
Glucose (umol/L) 11.42+0.85  9.14 + 0.64* were normal and comparable to the control.
3 3
WBC(x 10*) /mm 5.6+0.7 57+09 Gaining body weight in both male and
RBC (x 10°) /mm? 7.9+0.2 6.8+0.3 female mice indicates that the extract does not
Hemoglobin( g/dl) 124403 13.0+0.4 interfere with growth processes and may have

promoted growth by stimulating the synthesis
of body proteins. This increase in weight may
be due to increase of appetite by the extract.!'

Values are expressed in mean + SEM
EA CT - Ethyl acetate fraction of CT at 100mg/kg body
weight/day

99-104%
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Biochemical studies revealed the signif-
icant decrease in blood glucose level after
chronic oral treatment. Anti-diabetic effect was
also shown by the crude extract and ethyl ace-
tate fraction in another experiment performed
in our lab. The hypoglycemic action of this
fraction might be due to its insulin mimetic
action or by some other mechanism. Antioxi-
dant property of the extract in preventing these
changes may also be considered to play a vital
role.!"’!

There were no significant differences in
other parameters studied as compared to con-
trol except mild reduction in CK-MB and slight
rise in serum AST, which was non-significant.
Similarly hematological studies revealed no
significant difference in the level of WBC,
RBC, and Hb levels in treated animals as com-
pared to the control group.

The present acute, gross behavioral and
chronic toxicity results of EA CT tend to sup-
port the safe folklore use of this plant as a drug.
In the light of the results and above discussion,
it is concluded that EA CT is safe in Swiss
albino mice. It did not affect the biochemical
and hematological parameters and also has no
effect on the growth of vital body organs. How-
ever, further studies are necessary to be carried
out about its safety in other species of rodents
and humans.
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