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SUMMARY

The hypoglycaemic effect of garlic oil was studied in alloxan and streptozotocin induced
-diabetes in guineapigs. The results were compared with a known hypoglycaemic
agent tolbutamide. The biochemical changes were correlated with histological changes
found in the pancreas of these differently treated animals. Biochemical findings showed
control of diabetes and microscopic findings showed definite evidence of regeneration of
beta cells of islets of Langerhans when treated with garlic and tolbutamide. The liver
showed more deposition of gl)cogen in both the groups. It is concluded that garlic
may have anti-diabetic and islet cell regenerative action in guineapigs as observed in
this study.

INTRODUCTION

Diabetes, a chronic metabolic disorder is one of the important public health problem
in the rural and urban areas of Bangladesh. A great number of patients suffer from
this disease but not every patient register themselves to the nearest hospitals, clinics or
diabetic centres for modern treatment. Many of them particularly the rural population
use locally available herbal remedies for the ailment of this disease. Garlic oil (allium
sativum linn) has been reported to have hypoglycaemic and hypolipidemic action

,(Zacharia et aI, 1980; Zaman et aI, 1981). In these studies, the hypoglycaemic and
hypolipidemic effects of garlic were monitored on blood sugar and serum cholesterol
levels. No attempt was made to study the histological changes in the islet cells in
response to the administration of garlic. The present study was therefore, undertaken
to throw some lights on this aspect in experimental diabetes in guinea pigs.

MATERIALS AND METHODS

A total of 40 guineapigs of both sexes were used in the present study. The)' were-
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supplied by the Internat:onal Centre for Diarrhoeal Diseases Research (ICDDR), BangIa-
<lesh and Dhaka Medical College \D~v1C). [he weight of the animals ranged
between 400-600 g. They were kept in cages with a maximum of four animals in one
cage at room temperature and fed on green vegetable. gram and water at libitum.
The animals were grouped and allocated randomly the following treatments:

Group-l: The animals received vehicle and designated as normal control.

Group-II: The animals received alloxan as a single injection of 100 mg/kg B. W.
intra peritoneally (i. p ).

Group III The animals received alloxan :-s in gr. 11 ar.d garlic oil 128 mg/kg B.W.
oraJly together.

Group-IV: The animal~ received ~lIoxan as in gr. II and tolbutamide 250 mg/kg B.W.
orally together.

Group-V : The animal> r~celved streptozotocin(SZ) IOOgm/kg B. V.i. as a single
injection i. p. and they were designated as SZ contro!.

Group-VI: The anim:J.Is received SZ as in group V and garlic as in group III
together.

Group-VII : The animals received SZ as in group V and tolbutamide as in group
IV together.

Garlic oil and tolbutamide were administered daily oralIy for a period of 45 day~.
On 46th day, the animals were sacrificed under light ether anaesthesia. Blood samples
were drawn for glucose estimation by Nelson & Somogyi method. Pancreas, liver
and kidney were taken out and routinely processed for histological examination.
Pancreatic tissues were stained with 'Gomoris' chromium haematoxylin pholoxin
stain and Harris haematoxylin stain. Liver tissues were stained with Periodic Acid
Schiff (PAS) stain. The whole kidney tissues were stained with haematoxylin and
eosin method. Fifteen islets in which alpha and beta cells were prodominant stained
and easily distinguishable from each other were taken from each group. The alpha
and beta cells were counted and the mean values of alpha and oeta cells per square
micron were caloulated by multiplying vertical with transverse of each islet and the-
mean values were taken.

RESULTS

It was observed that guineapigshad developed diabetes within 7 days after the injection.
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of either allox:an or SZ and this was more predominent in SZ treated animals.
Blood glucose fell to normalleve1 or below after the treatment with garlic oil or tol-
butamide for 45 days. The reduction was more marked in garlic oil treated group
than that of the group treated with tolbutamide. Some of these reductions were highly
significant( P<O.OOI) ( Table-l ).

The number of alpha and beta cells per islet were reduced significantly ( P<O.OOI )
( Table-II) after the induction of diabetes by both alloxan and SZ. These numbers
in both the cell types were increased after treatment with garlic oil and tolbutamide-
and the effect was more predominant in garlic oil treated group and was significant in
some of the groups ( Table-II). The effects on the mean length, breadth and trans-
vertical diameter of the islets with these agents was also in line with those cell
population.

Table-I: showing the mean :1::SE blood glucose level (mmol/L) in alloxan and
streptozotocin (SZ) induced diabetic guineapigs treated with garlic oil and tolbutamide.

Normal animals

(untreated control)

Alloxan induced diabetic

group

I

Control _
I

~arlic T~lbuta-
011 I IDlde

~ SZ induced diabetic

I group--
Control I ~arlic

I
T~lbuta-

01 I . ffilde.--

3.9::::0.19 6.22:1::
0.78**

3.98:1::
0.18*

4.48:1::
043

6'7:1::
0.67***

3.78:1::
0.55***

5.02:1::
0,20*

* PL_ O. 05
** PL O. 01

*** PL 0.001

in a test of signficance of difference from control.
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Table-II: showing the effect of garlic oil and tolhntamide on the number, length X
breadth and transvertical diameter of islets per 1000 square micron in alloxan and
SZ induced diabetic guineapigs. Values are mean ::!:S. E.

'~pLO.05 '~'~*P~O.OOI
**p L 0.01 } in a test of signific,mce

of difference from control

DISCUSSION

The administration of known diabetogenic agents like alloxan and streptozotocin
as observed by others (Okamoto, 1970) produced diabetes in guineapigs which was
characterised biochemically by significant elevation of blood glucose level and histologi-
cally by reduction in number and size of the islets, degranulation of islets cells parti
oular]y of the beta cells. The changes were more pronounced in SZ treated animals.
After treatment with garlic oil and tolbutamide the islets cells showed obvious increase
of alpha and speciaJJy beta cells. The c;izeof the islet cells were also enlarged and
the cell~ c011tained definite granules. From these observations it can be interpreted
that garlic oil possesses hypoglycaemic effect. It is assumed that garlic as well as .
tolbutamide either stimulate the reserve cells to differentiate into beta and alpha cells
or enhanoe the multiplication of the remaining living cells in the islets after diabetes

fj7

Parameters \ l'\0rma] animals I Alloxan induced diabetic I SZ induced diabeticI

I(untreated contro) group gron p

! Control Garlic
folbuta- Contr] I GrJic P'olbuta.I oil mide oil mide;

No. of heta 11R.4 J 11 I 32.4:::1: 134.0-] 74.8::i:: 343+ 1]094"* 77.9L
cells/is let 36*** 17.3** 11.3** 6.1"'** ]2.6*** 8.3***

No. of alpha I 50.7 L 7.0 31.2 +- 48.2-1: 32.06:1: 31.6-= 39.4-1: 27.6 -
cells/islet I 3.1* 6 1* 36 4.36 5.1 3.1

Lergth X 32.0 --L ) .'i I ,;,** 37. o-+. 28.0+
12.3J-13'L9'1208.0 -breadth in 19.73::2.01 60*** 3. 2 **, 2.3*** 8.0"* 1.3**

sq. micron
I

I
Transver tica I 177.0 -L 10.0

94.0+1188.0-1: 1670>- 103.0-+:'IR70-+.1143.0,-
dimeter in

I 7.0*'*11 5.5*** 9.0**" 10.9 "*'" 117.5'** 5.0***
micron

--
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has been induced. It is further assumed that such regeneration of beta cells induced
by garlic may lead to an increase in endogenous insulin level which in turn responsible
for the hypoglycaemic effect. This also suggests that garlic probably acts like
oral hypoglycaemic agent of sulfonylurea group. The hypoglycaemic effects of garlic
as seen in the present study also corroborates with the findings of some other
workers. Mathew and Augusti (1973) found that when garlic oil was administered
orally in rabbit with mild diabetes. it significantly improved the serum insulin level
suggesting the stimulation of beta cells, and glucose tolerance test similar to that
observed with standard drug like tolbutamide. Zaman et ai. (1981) also observed
that garlic oil whcll administered orally in human volunteers, could lower the blood
sugar level.
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