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Abstract

Ether as well as ethanol extracts of Commiphora molmol administered orally to 42 rats at a dose rate of
200, 400 and 600 mg/kg body weight/d for 2 weeks were toxic to laboratory rats. Group 1 was the
control which was fed regular diet without the plant extract. Groups 2, 4 and 6 were fed ethanol extract
of C. molmol at a dose rate of 200, 400 and 600 mg/kg/body weight/d respectively. Groups 3, 5 and 7
were fed ether extract of C. molmol at a dose rate of 200, 400, 600 mg/kg/body weight/d respectively. The
toxic effects were exhibited in all groups by a significant decrease (p<0.05) in the body weights of the
experimental rats compared to those weights of the control rats. Experimental animals showed marked
depression, abdominal pain, and dyspnoea at their late stages. Haematological changes in rats fed both
ether and ethanol extracts of the plant were indicated by significant decrease (p<0.05) in the RBC count
as well as in the haemoglobin concentrations while there was significant increase (p<0.05) in the WBC
counts. Rats which fed ether extract showed significant decrease in glucose in all groups, cholesterol and
triglycerides and a significance increase in bilirubin concentration in experimental animals which fed
400 and 600 mg/body weight/d. Histological changes in experimental rats were observed in the form of
fatty change and necrosis of hepatocytes, renal tubular cell degeneration, and shrinkage of the
glomeruli.
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Introduction
Among genera of the family Burseraceae is the genus
Commiphora which includes over 700 species. These species
are native that naturally occur in the seasonally dry tropics of
Africa, Arabia and India [1,2]. The name Commiphora
originates from the Greek words kommi (meaning ‘gum’) and
phero (meaning ‘to bear’). Commiphora myrrha (Nees) Engl.
is a small tree or a large shrub which found in the dry and arid
regions of Ethiopia and Somalia and to some extent in northern
Kenya [3]. Myrrh, a yellow fragrant oleo-gum resin, is a
famous traditional herb, which is derived from the damaged
bark of Commiphora spp. [4].

Myrrh has many medicinal powers and has been used to treat
various diseases, such as amenorrhea, ache, dysmenorhhea,
tumors, fever, stomach complaints (for example, for
stimulating the appetite and the flow of digestive juices),
diseases of gall bladder, chest ailments, snake and scorpion
bites, and skin infections in India, China, Greece and Babylon
[5,6]. It is also used in traditional medicine as antiseptic,
carminative, anti-inflammatory, tonic in dyspepsia,

emmenagogue, remedy for spongy gums, aphthous stomatitis
and indolent ulcer [7,8].

Previous investigations have revealed that myrrh contains
about 2 to 8% essential oil (myrrhol), 23 to 40% resin
(myrrhin), 40 to 60% gum, and 10 to 25% bitter principles.
Essential oil of myrrh was reported that the
furanosesquiterpenoids were rich in the exudates, and around
20 different compounds of this type have been isolated and
identified [9-11]. Phytochemicals present in this plant
investigated previously and resulted in a series of metabolites
including terpenoids, steroids, flavonoids, lignans,
carbohydrates, sesquiterpenes, aldyhydes, euginol, resin
commophoric acids, volatile and essential oils, salts and
proteins and long chain aliphatic alcohol derivatives isolated
and identified from Commiphora species [5,12-15]. These
secondary metabolites and crude extracts of the Commiphora
species exhibited diverse biological activities, such as
cytotoxic, anaesthetic, anti-inflammatory, and antimicrobial
effects [16-20]. The antimicrobial activity of plant oils and
extracts has formed the basis of many applications, including
raw and processed food preservation, pharmaceuticals,
alternative medicine and natural therapies [21-23]. The use of
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Commiphora extracts in treating cancer and viral infections has
also been attempted and in recent years [24-27].

Despite the fact that most of the previous studies concentrated
on the positive aspects of using Commiphora extracts, only few
have pointed out the toxic effect of Commiphora extracts on
laboratory animals and on small ruminants [24,28].

The aim of the present study is to determine the toxicity that
develops as a result of feeding experimental animals different
concentrations of the oleo-gum resin extracts of Commiphora
molmol and evaluate the haematological changes, biochemical
changes, hepatorenal alterations.

Materials and Methods
Oleo-gum resin (Commiphora molmol) was obtained from
herbalists at the local market in the City of Riyadh. The
identity of the plant was identified by a Botanist from the
Department of Botany and Microbiology, College of Science,
King Saud University. The oelo-gum resin of C. molmol was
extracted using ethanol and ether extraction methods and the
extract was fed orally using gastric gavage to experimental
rats.

Experimental animals
A total of 42 male Wistar albino rats were obtained from the
Animal House at the College of Pharmacy, King Saud
University and kept at animal facility at the Department of
Zoology. Experimental animals were housed randomly in cages
and kept on a 12 h light/dark cycle at 25 ± 2°C and constant
humidity. Food and water were provided ad libitum.

Experimental animals were fed daily the recommended dose
from each of the plant extract using tube feeding (gastric
gavage).

All animals were kept for one week prior to experimentation
for acclimation. The rats were divided in to 7 groups each had
6 rats. Group 1 was the control which was fed regular diet
without the plant extract. Groups 2, 4 and 6 were fed ethanol
extract of C. molmol at a dose of 200, 400 and 600 mg/kg body
weight/day respectively. Groups 3, 5 and 7 were fed ether
extract of C. molmol at a dose rate of 200, 400, 600 mg/kg
body weight/d respectively for 2 weeks. Body weights of the
experimental animals were measured at the start and at the end
of the experiment. At the end of the experiment all animals in
each group were scarified for studying the alterations in the
haematological and biochemical profiles. Tissues from the
livers, kidneys were also collected for studying histological
changes compared to the control animals.

Haematological analyses
For handling of animal, isoflurane (halogenated ether) was
used to collect blood samples at the end of the experiment from
the retro-orbital plexus using sterile glass capillary tubes. Two
sets of tubes were used one with anticoagulant (EDTA) for
haematological tests and other one without anticoagulant for
biochemical tests. The haematology analyzer CCP Beckman

counter (Becman Coulter, California, USA) was used to
determine complete haemogram including red blood
corpuscular Counts (RBCs), Haemoglobin (HB) concentration,
total White Blood Cell (WBCs) and differential counts, Packed
Cell Volume (PCV) and Platelets counts. Mean Corpuscular
Volume (MCV) and Mean Corpuscular Haemoglobin
Concentration (MCHC) were calculated from the erythrocytes
counts as well as PCV and haemoglobin values.

Biochemical analyses
Serum samples were collected at the end of the experiment
were analyzed for the activities of Lactate Dehydrogenase
(LDH), Alkaline Phosphotase (ALP), Alanine Transmainase
(ALT) and concentrations of cholesterol, total bilirubin,
glucose, triglycerides, Albumin, Calcium, potassium and
creatinine using biochemistry analyzer BSA3000 (Diagnostic
Instruments Manufacture, SFR1, France).

Histological investigations
At the end of the experiment all animals in all groups were
sacrificed using an overdose of isoflurane for tissue collection.
Samples of kidney and liver were fixed in 10% Neutral
Buffered Formalin (NBF) for 2 d, processed, blocked into
paraffin blocks, cut into 5 µm sections and stained with
haematoxylin and eosin for histological investigations.

Statistical analyses
Statistical analysis was performed employing the computer
software SSPS (version 18) and the student’s t-test to evaluate
the differences between the control and the test groups.

Results
The effect on the body weights of orally administered ether and
ethanol extracts of Commiphora molmol at a dose rate of 200,
400, 600 mg/kg body weight/d for 2 weeks was shown in Table
1. Body weights of the control animals has increased
significantly (p<0.001) during the 2 weeks experiment. The
body weights of the experimental animals, however, showed
significant decrease (p<0.01-0.001) in body weights in the
majority of the experimental animals compared to the body
weights of those animals at the start of the experiment. Only
animals in groups 2 and 4 showed significant increase in their
body weights unlike other experimental animals in different
groups.

Table 1. Changes in the body weights of rats given 200, 400 and 600
mg/kg body weight ether and ethanol extracts of Commiphora molmol
Oleo-gum resin.

Group Extract Start of
experiment First week Second week

200 mg/kg
Ether 268.00 ± 0.58 239.67 ± 11.30 242.67 ± 19.10**

Ethanol 265.83 ± 1.49 290.83 ± 1.38 274.00 ± 1.61***

400 mg/kg Ether 287.00 ± 0.63 249.33 ± 5.14 201.00 ± 2.00***
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Ethanol 282.33 ± 3.68 304.00 ± 5.91 303.33 ± 3.71***

600 mg/kg

 

Ether 323.67± 1.52 239.75 ± 24.76 236.00 ± 34.00***

Ethanol 333.50 ± 7.94 361.50 ± 2.40 281.00 ± 23.4***

Control 308.33 ± 15.73 333.00 ± 12.62 392.00 ± 0.58***

Data are presented as mean ± SD; *Significant at p<0.05; **p<0.01; ***0.001.

Table 2. Haematological changes in the experimental animals which
were fed ether extract of Commiphora molmol oleo-gum resin.

Ether
Groups

Control 200 mg/kg (3) 400 mg/kg (5) 600 mg/kg (7)

WBC 15.62 ±
0.86 28.78 ± 3.39*** 28.52 ± 2.32*** 27.02 ± 5.09***

RBC 8.29 ± 0.16 7.16 ± 0.36*** 7.61 ± 0.38** 7.9 ± 0.43NS

Haemoglobi
n

15.18 ±
0.27 13.32 ± 0.71*** 13.34 ± 0.8*** 13.04 ± 0.75***

PCV 45.08 ±
0.74 40.18 ± 2.38*** 40.98 ± 2.42** 43.26 ± 1.76*

MCV 54.53 ± 1.1 56.0.7 ± 1.17* 53.82 ± 2.42NS 55.12 ± 1.81NS

MCH 18.3 ± 0.35 18.55 ± 0.42NS 17.42 ± 0.2*** 17.76 ± 0.59***

MCHC 33.65 ±
0.52 33.17 ± 0.44NS 32.5 ± 0.21*** 32.28 ± 0.16***

Platelets 1323 ± 32 1312 ± 110NS 992 ± 176** 1850 ± 256***

MPV 6.08 ± 0.13 5.97 ± 0.18NS 5.8 ± 0.08** 5.76 ± 0.07***

Neut 34.7 ± 3.18 47.57 ± 6.23** 66.22 ± 6.88*** 51.64 ± 6.46***

Lympho 60.5 ± 3.82 48.23 ± 6.55** 28.86 ± 5.65** 44.22 ± 6.14***

Mono 3.97 ± 0.64 3.78 ± 0.49NS 3.14 ± 0.44* 3.76 ± 0.55NS

Eosino 2.5 ± 0.5 1.00 ± 0.5*** 2.97 ± 1.69NS 3.66 ± 0.2***

Data are presented as mean ± SD; NSNon-Significant; *Significant at p<0.05;
**p<0.01; ***0.001.

Table 3. Haematological changes in the experimental animals which
were fed ethanolic extract of Commiphora molmol oleo-gum resin.

Ethanol
Groups

Control 200 mg/kg (2) 400 mg/kg (4) 600 mg/kg (6)

WBC 15.62 ± 0.86 21.57 ± 2.22*** 20.65 ± 3.15** 20.75 ± 3.55**

RBC 8.29 ± 0.16 7.58 ± 0.18*** 7.92 ± 0.28* 8.01 ± 0.25NS

Haemoglobin 15.18 ± 0.27 13.83 ± 0.41*** 14.97 ±
0.49NS 15.1 ± 0.2NS

PCV 45.08 ± 0.74 41.65 ± 1.0*** 44.3 ± 0.96NS 45.02 ± 0.85NS

MCV 54.53 ± 1.1 55.05 ± 0.57NS 56.22 ± 1.2* 56.4 ± 1.28*

MCH 18.3 ± 0.35 18.2 ± 0.2NS 18.88 ± 0.33* 18.88 ± 0.54NS

MCHC 33.65 ± 0.52 33.17 ± 0.66NS 33.72 ±
0.69NS

33.52 ±
0.422NS

Platelets 1323 ± 32 1388 ± 133NS 1405 ± 72* 1737 ± 178**

MPV 6.08 ± 0.13 5.82 ± 0.17* 6.00 ± 0.15NS 5.9 ± 0.18NS

Neut 34.7 ± 3.18 38.30 ± 1.79* 32.93 ±
6.33NS 43.2 ± 4.51**

Lympho 60.5 ± 3.82 55.13 ± 2.81* 56.8 ± 3.49NS 53.48 ± 4.32*

Mono 3.97 ± 0.64 4.88 ± 1.06NS 3.08 ± 8.81NS 3.13 ± 0.34*

Eosino 2.5 ± 0.5 3.37 ± 1.17NS 2.33 ± 0.33NS 1.33 ± 0.33**

Data are presented as mean ± SD; NSNon-Significant; *Significant at p<0.05;
**p<0.01; ***0.001.

Table 4. Biochemical changes in the experimental animals which were fed ether extract of Commiphora molmol oleo-gum resin.

Ether
Groups

Control 200 mg/kg (3) 400 mg/kg (5) 600 mg/kg (7)

Glucose 153.5 ± 6.77 117.67 ± 3.97*** 115.00 ± 14.51*** 106.6 ± 15.79***

Cholesterol 107.17 ± 4.87 86.00 ± 6.99* 90.4 ± 8.55NS 83.00 ± 11.82NS

Triglycerides 89.00 ± 17.18 48.5 ± 3.33*** 44.6 ± 0.93*** 47.6 ± 1.94***

Alkaline phosphatase 223.83 ± 19.57 217.5 ± 36.73NS 184.2 ± 37.99* 238.2 ± 60.31NS

Total bilirubin 0.50 ± 0.13 1.37 ± 0.59** 3.66 ± 1.35*** 2.02 ± 0.74***

LDH 671 ± 36.25 1005 ± 265* 3239.4 ± 644.68*** 1527.6 ± 453.9***

Calcium 11.96 ± 2.23 11.86 ± 2.5NS 11.1 ± 1.9NS 9.99 ± 2.1NS

Potassium 7.30 ± 7.5 7.40 ± 1.7NS 7.4 ± 1.6NS 7.3 ± 1.8NS

Creatinine 0.4 ± 0.1 0.50 ± 0.1NS 0.6 ± 0.15* 3.5 ± 0.25***

Albumin 28.87 ± 1.26 30.05 ± 0.45NS 32.5 ± 3.43* 40.55 ± 8.76**

ALT 43.67 ± 9.4 56.54 ± 3.0** 64.76 ± 5.6*** 70.2 ± 10.3***
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Data are presented as mean ± SD; NSNon-Significant; *Significant at p<0.05; **p<0.01; ***0.001.

Table 5. Biochemical changes in the experimental animals which were fed ethanolic extract of Commiphora molmol oleo-gum resin.

Ethanol
Groups

Control 200 mg/kg (2) 400 mg/kg (4) 600 mg/kg (6)

Glucose 153.5 ± 6.77 126.83 ± 6.53*** 139.5 ± 6.46** 138.33 ± 6.69**

Cholesterol 107.17 ± 4.87 94 ± 6.68* 82.50 ± 4.79*** 87.67 ± 4.5***

Triglycerides 89.00 ± 17.18 61 ± 6.49** 53 ± 4.18*** 70.17 ± 23.8***

Alkaline phosphatase 223.83 ± 19.57 216 ± 38.31NS 200.67 ± 24.49NS 110.4 ± 28.29NS

Total bilirubin 0.50 ± 0.13 0.37 ± 0.06** 0.42 ± 0.04NS 1.2 ± 0.09***

LDH 671 ± 36.25 872.17 ± 75.76*** 1925.5 ± 804.57*** 1272.8 ± 247.06***

Calcium 11.96 ± 2.23 12.11 ± 3.2NS 10.91 ± 2.1NS 9.99 ± 1.8NS

Potassium 7.30 ± 1.5 7.2 ± 2.3NS 7.4 ± 1.6NS 7.3 ± 1.8NS

Creatinine 0.4 ± 0.1 0.5 ± 0.2NS 0.6 ± 0.15* 13.25 ± 2.2***

Albumin 28.87 ± 1.26 27.4 ± 1.5NS 28.5 ± 1.36NS 47.55 ± 17.45*

ALT 43.67 ± 9.4 63 ± 2.0*** 51 ± 7.37NS 77 ± 7.5***

Data are presented as mean ± SD; NSNon-Significant; *Significant at p<0.05; **p<0.01; ***0.001.

Experimental animals which were fed with the plant extract
(ethanol or ether) showed marked weakness, ruffled hair,
depression, abdominal pain, loose pellets, and dyspnoea
particularly in the second week of the experiment. Control
animals were apparently clinically normal and passing formed
pellets and looked without apparent dyspnoea. Two animals
died during the course of the experiment. One animal from
group 5 which were given 400 mg/kg body weight/d of ether
extract and the other one was from group 6 which were given
600 mg/kg body weight/d of the ethanol extract of C. molmol.

Haematological changes (Table 2) in rats fed ether extract of
the plant for 2 weeks were indicated by significant decrease in
the RBCs, haemoglobin, haematocrit values, MCHC and
platelets counts (p<0.01-0.001). On the white blood cells there
was a significant increase in the counts after the 2 weeks
experiment (p<0.001) together with an increase in the
neutrophils numbers and a decrease in the lymphocytes
(p<0.01-0.001). There was a significant increase in the total
number of eosinophil (p<0.001).

The haematological changes in the experimental animals which
were fed ethanol extracts for 2 weeks were shown in Table 3.
Experimental animals have shown significant decrease in the
RBCs count, in Hb concentration as well as in the PCV. There
was, however, a significant increase in the WBCs counts
(p<0.01) together with an increase in the neutrophils and a
decrease in the lymphocytes and the eosinophil’s (p<0.01).

Thrombocytes were increased in all experimental groups
compared to the control group.

Biochemical changes in the animals fed different
concentrations of the ether extracts of the plant were shown in
Table 4. Biochemical changes were indicated by a significant
decrease in the blood glucose, triglycerides (p<0.01-0.001) and
a significant increase in the concentrations of total bilirubin,
albumin, LDH, ALT, and creatinine (p<0.01-0.001). There was
a significant reduction in the serum cholesterol concentration
in experimental animals in group 3; however the reduction in
the cholesterol concentrations in groups 5 and 7 was not
significant.

Biochemical changes in the animals fed different
concentrations of the ethanol extracts of the plant were shown
in Table 5. Biochemical changes were indicated by a
significant decrease in the blood glucose, cholesterol,
triglycerides (p<0.01-0.001) and a significant increase in the
concentrations of total bilirubin, albumin, LDH, ALT, and
creatinine (p<0.01-0.001).

Other biochemical parameters, in all experimental groups, such
as calcium, potassium and alkaline phosphatase showed no
changes compared with the control group.

On post mortem the livers of the experimental animals
appeared either congested with blood or yellow in colour and
the degree of severity was dependent on the dose administrated
orally of each plant extract (Figures 1A-1H). Kidneys appeared
congested with blood and intestines showed congested blood
vessels. Histopathological changes noticed in both tissues of
the livers and kidneys of experimental animals which received
different doss of ethanol and ether extracts of C. molmol
showed variation in severity. The pathological changes were
dependent on the dose administered with the severe lesions
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noticed in animals received 600 mg/kg body weight/d of the
plant extract. Moreover, histopathological changes in animals
received ether extracts were more pronounced compared to
those recorded from those which received the ethanol extract
of the plant. Changes observed in the liver were in the form of
generalized fatty vacuolations, centrilobular hepatocellular
degeneration and congestion of liver sinusoids and central
veins as well as inflammatory cells infiltrations particularly
lymphocytic. Severe lesions were noticed in animals which
received 600 mg/kg body weight/d while control animals
showed no pathological changes.

Kidneys showed severe glomerular necrosis, shrinkage of
glomeruli as well as lymphocytic infiltration between the distal
convoluted tubules and tubular hyaline degeneration.

Figure 1. Livers of experimental animals exposed to ether extracts of
C. myrrha. A and E for control animals. B, C and D were from
animals received 200, 400 and 600 mg/kg of ether extract daily for
two weeks respectively showing remarkable fatty change. F, G and H
were from animals received 200, 400 and 600 mg/kg of ethanol
extract daily for two weeks respectively exhibiting congestion and
liver enlargement.

Discussion
Oleo gum resin of Commiphora spp. is widely used in Saudi
Arabia and other parts of the world for the treatment of various
disorders. Not much is known on the toxicity of these plants to
the laboratory animals or other animal species. This study
showed that the ether as well as ethanol extracts of a
Commiphora molmol given orally at a dose rate of 200, 400,
600 mg/kg body weight/d for 2 weeks were toxic and even
lethal to the laboratory rats. It has adversely affected the health
of the experimental animals. Clinicopathological,
hematological and clinical chemistry changes were indicative
of the influence of plant ether and ethanolic extracts on the
liver, kidneys and intestines.

There was a decrease in body weight in all groups of rats that
fed ether and ethanol extracts of the plant, however, the
reduction in weight was significant in the animals received
ether extracts. This decrease in body weight may be due to
decrease in feed intake and growth which resulted from
damage to vital organs. This finding agreed with that of Omer
et al. who found that 10% and 20% of Commiphora myrrha in
diet caused enterohepatonephropathy and anaemia [28].
Mostafa et al. found that C. myrrha significantly decreased the

body weight gain in obese hyperlipidaemia rats. It is probably
that the intestinal lesion may have resulted in the movement of
the digested food quickly through the intestine and deprived
the animals from absorbing digested food hence the soft
pellets.

At the end of the experiment it has been shown that, the
animals which fed ether and ethanol extract of C. molmol did
show significant haematological changes in the form of
increase in white blood cells, platelets, MPV neutrophils and
eosinophil’s compared to the control and significant reduction
in the RBCs, Hb, PCV and lymphocytes.

Similar findings were found by when they studied the toxic
effects of orally administered aqueous extract of Abrus
precatorius in mice and Wister rats [29]. They found
significant decrease in Red Blood Cells (RBC) and
lymphocytes and a significant increase in white blood cells and
eosinophil’s. The possible explanation for the increase in
eosinophil may be due to adrenosteroid production as has been
suggested by Pagana [30]. The decrease in Red Blood
Corpuscle counts may be due to the depression in
erythropoiesis in the bone marrow and possibly anaemia which
result from effect of the constituents of the plant present in
both the ethanolic and ether extracts. Additionally the decrease
in RBC count as well as the haemoglobin may possibly be due
to haemolysis or failure of erythropoietin production. It is
known that various anti-nutritional substances and xenobiotic
chemical like saponin and tannin cause haemolysis, nutritional
mal-absorbtion and abnormal haematopoiesis [31,32].
Commiphora myrrha contains several terpenes and steroids
which are known to possess cytotoxic and anticancer activity
[12,33]. Hence decreased level of haemoglobin (Hb) in the
experimental animals fed different concentrations of the ether
and ethanol extracts of the plant may probably be due to the
rapid haemolysis leading to haemolytic anaemia, reduction in
level of haemoglobin (Hb) which is a protein utilize by red
blood cells for distribution of oxygen to other cells throughout
the body [34]. The increase in the white blood cell counts and
neutrophils encountered in experimental animals is a normal
physiological response following perception of foreign attack
by the body defence mechanisms.

At the end of week two of the experiment there was a
significant decrease in glucose in and cholesterol in the three
groups fed ethanol extracts of the plant (p<0.05). On the other
hand, there was a significant increase in the LDH
concentration. This may possibly be explained by the damage
which may have occurred in the liver hepatocytes.

Similarly, rats that fed ether extract showed significance
decrease in glucose in all groups and there was also a
significant decrease in cholesterol and triglycerides in animals
fed 200 and 400. There was also significant increase in
bilirubin concentration in groups fed 400, 600 mg/kg/bw.
Injury to the liver, kidney and intestines may have probably
contributed to elevation of bilirubin and creatinine
concentrations. Hypocholesterolaemia and
hypertriglyceridemia which have occurred during the
experiment could possibly be due to interference of plant
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extracts with excretory ability of the liver cells. Similar results
such as increase in the concentrations of ALP, ALT, creatinine
and bilirubin in goats when studying the toxicity of
Commiphora myrrha in goat kids fed 5 gm plant resin/kg/d and
when the ethanol extract was orally given to rats daily for 2
weeks at 1000 mg/kg bw, 500 mg/kg bw or 250 mg/kg bw
[28].

Both plant extracts used in the present study have
hypolidiaemic (hypercholesterolemia and
hypertriglyceridemia) as well as hypoglycaemic effects. It is
possibly that both extracts of the plant contains agents such as
guggulsterone which may have resulted into the decrease in the
serum concentrations of glucose and lipids. Sharma et al.
reported similar effect of guggulsterone (isolated
from Commiphora mukul resin) and they suggested that
guggulsterone has both hypoglycaemic and hypolipidemic
effect which can help to cure type II diabetes [35]. Khalili
reported similar results in diabetic rats which were fed C.
mukul for extended periods and reported decrease in the values
of serum glucose and the lipid profiles confirming the findings
reported in the present study [36].
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