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Summary

The alcoholic extracts of the seeds of Eugenia jambolana and
leaves of Zizyphus sativa were administered in doses of 150
mgikg 200 mgikg and 250 mglkg body weight to normal and
alloxan-diabetic rabbits. The blood glucose levels were estimated
before and 2, 4, 6 and 8 hours after the administration of the
extract. The extract of Eugenia jambolana exerted a significant
(P < 0.05) hypoglycaemic effect in normal rabbits. The
hypogiycaemic  effect was not significant (P > 001) in
alloxan-diabetic rabbits. The exract of Zizyphus sativa did not
produce any significant (P > 0.01) hypoglycaemic effect in
normal as well as in alloxan-treated diabetic rabbits. The doses
used did not show any acute toxicity and behavioural changes.
From this study it may be concluded that the extract of
Eugenia jambolana acts by initiating the release of insulin
from  pancreatic beta cells of nomal rabbits. Moreover,
Zizyphus  sativa, which is used as anti-diabetic in folk
medicine, did not show any hypoglycaemic effect in normal as
well as in diabetic rabbits.

Introduction

A number of indigenous plants are claimed to be useful in the treat-
ment of diabetes mellitus based on folk medicine!”. Several such plants
show hypoglycaemic activity when taken orally, for example, Allium cepalz,
Momordica foetidau, Coccinia indica 0, Momordica charantiaé, and Cuminum
nigrum®, Eugenia jambolana and Zizyphus sativa, locally known as Jaman
and Unab respectively, have been used by practitioners of Unani Sys-
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tem of Medicine for the treatment of diabetes mellitus®13,

Eugenia jambolana belongs to the family Myrtaceae. This tree which
yiclds an abundant crop of edible fruit, during the hot weather, is cultivated
all over the subcontinent', Its bark is astringent and used in case of
dysentery, and the decoction as a tooth gargle. The powdered seeds had
the reputation in the recent years of being useful in the treatment of
diabetes. The juice of fruits is stomachic and carminative’.

Zizyphus sativa belongs to the family Rbamnaceae. It is a shrub or
small tree which grows in hilly areas of Abbottabad and Bugnotar. Its dricd
fruit is suppurative, expectorant and is "purifier” of the blood. Its bark is
employed to clean wounds. Its leaves are used to treat diabetes mellitus®.

The present work has been undertaken with the aim to study the ef-
fect of the alcoholic extract of the seeds of Eugenia jambolana and leaves
of Zizyphus sativa on the blood glucose levels of normal and alloxan-treated
diabetic rabbits. Acute toxicity and behavioural changes were also studied to
check the safety of these doses. .

Material and Methods

Experiments were performed on male, adult rabbits of local strain
weighing 0.51-1.72 kg. They were fed on green vegetables and grains and al-
lowed tap-water ad libitum.

Chemicals

Alloxan monchydrate was supplied by B.D.H. Laboratories (Chemical
Division), Poole, England, O-toluidine, Glacial acetic acid, Thiourea and
Trichloroacetic acid were obtained from E. Merck, Dermstadi, West Ger-
many, Tolbutamide was provided by Hoechst, West Germany.

Preparation of Extract

Alcoholic extracts of the seeds of Eugenia jambolana and leaves of
Zizyphus sativa were prepared by the mecthod described by Qayum et al's,
"The dried, powered plant material was extracted three times with alcohol
in a percolator. The alcoholic extract obtained after removal of solvent
under vacuum was triturated with pet-cther (40-607) a sufficient number of
times until a fresh addition of pet-ether failed to remove significant coloar-
ing material. This pet-ether treated alcoholic extract was charcoaled, filtered
and dried under vacuum.
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Preparation of Diabetic Rabbits

The method described by Akhtar et al’> was adopted. A group of rab-
bits was made diabetic by injecting intravenously, 150 mg/kg body weight
of alloxan monohydrate. Eight days after injection, the blood glucose levels
of surviving rabbits were estimated. Rabbits with blood glucose levels above
200 mg/100 ml were considered as diabetic.

Grouping of Rabbits

Normal rabbits were divided into 5 groups (1-5) of six animals each.
Group 1 served as control and received 15 ml of 2% gum tragacanth solu-
tion. Group 2 received tolbutmide 500 mg/kg body weight. Group 3-5
received extract of Eugenia jambolana dissolved in 15 ml of 2% gum
tragacanth solution in doses of 150 mg/kg, 200 mg/kg and 250 mg/kg respec-
tively. The diabetic rabbits were also divided in 5 groups on the same pat-
tern. :

Similar to above, 5 groups of 6 rabbits each werc made to study the
effects of extract of Zizyphus sativa. Group 1 served as control and
received 15 ml of 2% gum tragacanth solution. Group 2 received tol-
butamide 500 mg/kg body weight. Group 3-5 received extract of Zizyphus
satwa dissolved in 15 ml of 2% gum tragacanth solution in doses of 150
mg/kg,, 200 mghkg and 250 mg/kg respectively. The diabetic rabbits were
also divided in 5 groups on the same pattern.

Preparation and Administration of Extract Solutions

The amount of Eugenia jambolana and Zizyphus sativa extract required
for ¢ach rabbit was calculated on body weight basis and it was dissolved in
10 ml of 2% gum tragacanth solution and final volume made upto 15 ml
The extract was administered to each rabbit by using a stomach tube at-
tached to a standard syringe containing the 15 ml of extract solution. The
tube was inserted into the stomach through oesophagus and the plunger was
pressed slowly and steadily. Immediate sneezing and coughing indicated injec-
tion into the lungs and in such a condition the tube was at once with-
drawn and another animal was taken instead. The tolbutamide solution was
administered in a similar manner.



S. A. Wahid Shah, Abdul Wadood and i ¢ ;.en Wadood 21

Collection of Blood

The procedure for collection of blood was adopted as described by
Akhtar et al'. The rabbit was held in a wooden rabbit holder and im-
mediately before administration of drug, 0.2 ml of blood for glucose estima-
tion was collected from an ear-vein. Similar blood samples were collected at
2,46 and 8 hours after the drug administration. After collection of blood,
the pricked site of the ear was rubbed with cotton wool soaked with 70%
alcoho! to protect the rabbit against infection.

Blood Glucose Estimation

Blood glucose estimation was done by the method of Winckers and
Jacobs!’,

Studies on Acute Toxicity of the Extracts

The possible toxic effects of the extracts were studicd on rabbits of
local strains weighing between 0.54-1.68 kg. The rabbits were divided into 4
groups (1-4) of six animals each. Group 1 served as control and received
15 ml of 2% gum tragacanth solution. Group 2-4 rceived extract of Eugenia
jambolana dissolved in 15 ml of 2% gum tragacanth solution in doses of
150 mg/kg, 200 mg/kg and 250 mg/kg respectively. Animals were observed
for 8 hours after administration of the extract to check toxic symptoms.
They were kept under observation for 7 days.

Similar to above, 4 groups of six animals were made to study the pos-
sible toxic effects of Zizyphus sativa.

Results

The effects of different doses of Eugenia jambolana, Zizyphus sativa,
tolbutamide and gum tragacanth on blood glucose levels of normal and al-
loxan-diabetic rabbits are shown in Tables I, II and Figs. 1, 2.

Effects of Eugenia jambolana extract on blood glucose
levels in normal rabbits.

The mean percent decrcases in blood glucose levels produced by 150
mg/kg of Eugenia jambolana at 2, 4, 6 and 8 hours were 13.92+0.78,
1838+0.87, 2248+091 and 20.0+0.84 respectively, which are significant
(P<0.05). The mean percent decreases in  blood glucose levels  produce
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by 200 mp/kg of Eugenia jambolana at 2, 4, 6 and 8 hours were
19.80+0.84, 22.66+0.79, 26.48+091 and 24.53+0.88, which arc significant (P
< .05). The mean percent decreases in blood glucose levels produced by
250 mg/kg of Eugenia jambolana at 2, 4, 6 and 8 hours were 23.66+0.76,
2630+091, 2831+094 and 26.92-+0.88 respectively, which are significant
(P <0.05).

Effect of Zizyphus sativa extract on blood glucose
levels in normal rabbits.

The mean percent decreases in blood glucose levels produced by 150
mg/kg of Zizphus sativa at 2, 4, 6 and 8 hours were 1.98+0.65, 2.74.1+0.70,
2554061 and 204052 respectively, which are non-significant (P>(.10).
The mean percent decreases in blood glucose levels produced by 200 mg/kg
of Zizyphus sativa at 2, 4, 6 and 8 hours were 048+0.21, 1.17+0.34,
1854040 and 1.883+046 respectively, which are non significant (P>0.10).
The mean percent decreases in blood glucose levels produced by 250 mg/kg
of Zizyphus sativa at 2, 4, 6 and 8 hours were 121+0.35, 2.63+0.57,
3.03+0.67 and 3.00+0.65 respectively, which are non significant (P> 0.10).

Effect of Tolbutamide on blood glucose
levels in normal rabbits

The mean percent decreases in blood glucose levels produced by 500
mg/kg of tolbutamide at 2, 4, 6 and 8 hours were 13.70+0.85, 26.68+12,
24014096 and 19.2+0.94 respectively, which are significant (P <0.05).

Effects of Gum Tragacanth on blood glucose
levels in normal rabbits

The mean percent changes in blood glucose levels produced by 15 ml
of 2% gum tragacanth solution at 2, 4, 6 and 8 hours were 129+0.51,
1534063, 0514009, and 0504007 respectively, which are non significant
(P >0.10).

Effect of Eugenia jambolana extract on blood glucose
levels in diabetic rabbits

The mean percent decreases in blood glucose levels produced by 150
mgkg of FEugenia jambolana at 2, 4, 6 and 8 hours were (.8240.13,
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1754032, 229+0.49 and 3.01+0.53 respectively, which are non significant
(P>0.10). The mean percent decreases in blood glucose levels produced by
200 mg/kg of Eugenia jambolana at 2, 4, 6 and & hours were 0.60+0.13,
120+040, 2.79+084 and 20+0.77 respectively, which arc non significant
(P>0.10). The mean percent decreases in blood glucose levels produced by
250 mg/kg of Eugenia jambolana at 2, 4, 6 and 8 hours were 0.5310.07,
116+ 045, 1.82+061 and 1.25+0.53 respectively, which are non significant
(P=>0.10).

Effect of Zizyphus sativa extract on blood
gucose levels in diabetic rabbits

The mean percent decreases in blood glucose levels produced by 150
mg/kg of Zizyphus sativa at 2, 4, 6 and 8 hours were 0.56+0.09, 0.26 +0.02,
0.64+0.01 and 0.50+0.05 respectively, which are non significant (P>0.10).
The mean percent decreases in blood glucose levels produced by 200 mgkg
of Zizyphus sativa at 2, 4, 6 and 8 hours were 0.61+007, 0.81+0.09,
1.04+0.84 and 0.90+0.63 respectively, which are non significant (P>0.10).

The mean percent decreases in blood glucose levels produced by 250
meg/kg of Zizyphus sativa at 2, 4, 6 and § hours were 0.51+0.02, 0.62+0.04,
1.98+0.72 and 2.25+0.82 respectively, which are non significant (P>0.10).

Effect of Tolbutamide on blood glucose
levels in diabetic rabbits

The mean percent decreases in blood glucose levels produced by 500
mg/kg of Tolbutamide at 2, 4, 6 and 8 hours were 036+0.05, 0.53+0.08,
0.60+0.10 and 0.57+0.09 respectively which arc non significant (P>0.10).

Effect of gum tragacanth on blood glucose
levels in diabetic rabbits

The mean percent changes in blood glucose levels by 15 ml of 2%
gum tragacanth solution at 2, 4, 6 and 8 bours were 0.39+0.03, 1,04 +0.24,
0.13+0.02 and 035+0.04 respectively, which are non-significant (P>0.10).

L]

Acute Toxicity Study

The rabbits receiving 150 mg/kg, 200 mg/kg and 250 mgkg body
weight of the extracts of Eugenia jambolana and Zizyphus sativa did not
show any visible signs of toxicity c.g. excitement, restlessness, respiratory dis-
tress, convulsions or coma. Moreover, they remained alive for upto 7 days.
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Discussion

The observations show that the gum tragacanth solution used as
vehicle in these experiments did not produce anmy significant change on
blood glucose levels of normal as well as on that of alloxan induced
diabetic rabbits. This finding is in accordance with the observations of Mar-
quis et al'! and Akhtar and Al

The present study revealed that the alcoholic extract of Eugenia jam-
bolana produced a significant hypoglycacmic efffect when administered orally
to normal rabbits. The observations revealed that Eugenia jambolana extract
in dose of 250 mg/kg produced a maximum decrease in blood glucose levels
of normal rabbits. The observations also indicate that hypoglycaemic effect
in normal rabbits develops slowly and is most pronounced about 6 hours
after the administration,

The extract, however, did not show any significant effect on blood
glucose levels of alloxan treated rabbits. For comparison, the effect of the
standard hypoglycaemic drug tolbutamide— (500 mg/kg) was observed on the
blood glucose levels of normal and alloxan treated diabetic rabbits. Tol-
butamide produced significant hypoglycaemic effect in normal rabbits but not
in alloxan-treated diabetic rabbits, This finding is in accordance with the ob-
servation of Augusti and Benaim’ and Akhtar et al.

Sulphonulureas including tolbutamide, have been reported to produce
hypoglycaemia by stimulating pancreatic beta cells to release more insulin
into the blood stream, thus increasing glycogen deposition in the liver, caus-
ing a reduction of glycogen levels, and having an extrapancreatic effect to
possibly increase the number of insulin reccptorsl’g.

In view of the similarity between the effects of tolbutamide and
Eugenia jambolana, it may be likely that the hypoglycaemic effect of
Eugenia jambolana also be mediated through the release of insulin from the
pancreatic beta cells. A similar mechanism has been proposed to explain
the hypoglycaemic effect in normal rabbits of other indigenous plants such
as Tecoma stans’. Momordica foetida'’, Euphorbia prostrata and Fumaria
parviflora’, +Bergenia lingulata®, Taraxacum officinale® and Eriobotria
japonica ™.

The observations show that the extract of the leaves of Zizyphus sativa
did not produce any significant hypoglycaemic effect in normal or in alloxan
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treated diabetic rabbits. This indicates that extract of Zizyphus sativa is
devoid of antidiabetic activity but is traditionally used only on empirical
grounds in the folk medicine.
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TABLE I

EFFEC1 OF EUGENIA JAMBOLANA, ZIZYPHUS SATIVA AND
TOLBUTAMIDE ON BLOOD GLUCOSE LEVELS OF
NORMAL RABBITS

Time Blood Glucose in mg/100 ml

Interval

(hours)

Control  Tolbutamide  Eugenia jambolana Zizyphus
(500 mgfkg) 150 mgfkg 200 mgfkg 250 mghkg 150 mg/kg sativa 250mg/kg

0 2764280 1024+150 98.52+261 10045+2.74 102744352 1057434  1025+24 987420
G ® ) © ©) © (©) (6

2 91564306 88361080 B5480+245 80563251 7843262 10306422 102021  975+26
(6) (6) ® © ® ©) ) )

4 0418427 74874077 80411230 71681263 T571+280 1028427 1013422 96.1+3.0
® ©) ®) ® (©) ® © ()

6 9228427 TIB1+0T2 7639431 415424  TI65+231 1030+199 1006431 957422
© (6) (6) © &) © ®) ]

8 9229425 8273418 7881427 75804251 75084272 103.58+23 100574263 95.73+2.54
® ©) (©) (6) (6) ©) ® ©)

Figures in parcnthesis indicate number of amimals. Each value represents the mean I standard error.
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EFFECT OF EUGENIA JAMBOLANA, ZIZYPHUS SATIVA AND TOLBUTAMIDE ON BLOOD GLUCOSE

TABLE II

LEVELS OF ALLOXAN DIABETIC RABBIT

Time Blood Glucose in mg/100m!

Interval

(hours)

Control ~ Tolbutamide FEugenia -  Jambolana Zizyphus sativa
(500 mg/kg) 150 mghkg 200 mghg 250 mgkg 150 mgkg 200 mghkg 250 mgkg

0 3840448 37448+255 3875453  38T438 3953441 3722463 3007432 4082451
© © 6 © © ©® ® ©)

2 3825436 3TBI14270 3843437 364442 3932451 3701458 3883438 4061448
© +)] @ 6] ® 1G] (6} 6

4 3801+52 3T246+272 3807445 3738429 3907148  3712+45  387.5+42 4057454
(® ) ® (©) (©) () () (6}

6 38351440 372234274 3786+34 3681137 3881443  369.8+43  3866+43 400.1+4.7
) ®) (6) ® () () 6 (6

3 3826535 372344267 37583+341 371124362 390354394 3703314369 37818136 39901442
© (6} 6 6 ©® ()] (6} (6)

Figures in parenthesis indicate number of animals. Each value represents the mean + standard error.
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Effect of Eugenia jambolana, Zizyphus Sativa and Tolbutamide
on blood glucose levels of normal rabbits.
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Fig: Il: Effect of Eugenia jambolana, Zizyphus sativa and Tolbutamide
on blood glucose levels of alloxan-diabetic rabbits.



