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ABSTRACT

An experiment was conducted to study the effect of feeding Allium Sativum
(AS) at three levels 4 ,6 and 12% on serum glucose, insulin and some physiological
parameters in male rats. This study included 24 adult male albino rats, with an average
live body weight 140 gm. Rats were distributed into 4 groups (6 rats each). Blood
samples were collected at 8 am , 4 pm and 12 pm twice after 4 then 8 weeks from the
beginning of the experiment . Blood samples were centrifuged at 3000 rpm for 15 min
to obtain serum. Results show that AS did not show any significant effect on serum
glucose after 4 weeks, meanwhile after 8 weeks 4% AS was significantly decreased
serum glucose. Serum glucose tended to be higher at 4 pm in control and most treated
groups after 4 or 8 weeks from the start of the experiment. Treatment with 4 % or 6%
AS for 4 weeks significantly increased serum insulin. Serum insulin were increased at
8 am after 4 weeks ,while after 8 weeks serum insulin were increased at 12 p.m. AS
significantly decreased serum total protein and albumin after 4 or 8 weeks as
compared with the control group .Serum cholesterol were increased after treatment
with AS. .AS did not show any significant effect on serum triglycerides after 4 weeks,
Meanwhile after 8 weeks AS significantly decreased serum triglycerides .After 4 weeks
from the treatment 4% and 12 % AS significantly increased serum alkaline
phosphatase , while after 8 weeks all groups treated with AS significantly decreased
Alkaline phosphates .serum creatinine significantly decreased after treatment with AS
for 4 weeks ,while after 8 weeks from the treatment 4% and 12 % AS significantly
decreased serum creatinine as compared with the control group .

It could be concluded that the addition of several levels of garlic in rats diet
cause a several effect on some blood components under study. Feeding of diet contain
garlic enhance serum insulin and glucose levels in the experimental rats. Thus we can
add garlic to rat’s diet by 4% or 6% from the diet to increase the performance in this
animal.
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INTRODUCTION

Vegetation on the earth is the perennial and renewable source of food and
energy for survival of living beings. Plants are the green factories of our
planet. Besides being food, plants are considered the natural green Pharmacy
which provides drugs to maintain health and treat failing health of human
beings. The medicinal art had its origin since mankind and early began
remedial measures to get rid of suffering pains and other illnesses using
medicinal portions prepared from plants. Al — Yahya et al. (1987) and Haney
(1987) stated that many herbs and other plants were recognized very early for
their medicinal properties. Herbs had been extensively used in the last two
centuries in processing and making drugs. Macrae et al. (1993) b reported
that garlic is one of these famous medicinal herbs, and has been known since
ancient times, originated in central Asia. Macrae et al. (1993) % reported that
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number of garlic products, including capsule, extract and tablets are now
marketed while Odor—free garlic products also has recently appeared.
Mostofa et al. (2007) showed that AS extracts at oral dose of 1g/kg and,500
mg/kg BW for 14 days was significantly decreased blood glucose in diabetic
induced rat as compared with the patent drug. They indicated the significant
anti diabetic activity of AS and supported the traditional usage of herbal
preparations by Ayurvedic Physicians for the therapy of diabetics. Quan and
Suzuki (2007) reported that plasma glucose concentrations were significantly
lower in animals on 1% garlic diets compared with those on 1% turmeric diet.
Jain et al. (2006) showed that Streptozotocin administration led to a highly
significant elevation in fasting blood glucose (FBG). They showed that
standardized extract of AS ( 0.6% allicin ) decrease FBG in the Streptozotocin
after 3 weeks of treatment to 48.2 +22.4%. Eidi et al. (2006) reported that oral
administrations of garlic extract (0.1, 0.25 and 0.5 g/kg BW) significantly
decreased serum glucose, total cholesterol, triglycerides creatinine , AST and
ALT levels, while increased serum insulin in diabetic rats but not in normal
rats. Parveen et al. (2006) showed that garlic treatment to Sevin — induced
toxicity (Sevin, is a highly toxic carbamate compound used frequently as a
pesticide) had reduced it and the activity of GOT, GPT and Alkaline
phosphates were increased. Garlic showed protective effect towards the
chronic toxicity of Sevin in mice. These enzymes were significantly increased
due to garlic treatment .They indicated that garlic plays an important role in
retrieval of enzymes depleted by Sevin toxicity. Hussein et al. (2007) reported
that serum hepatic markers (ALT, AST and Alkaline phosphates), serum
cholesterol and triglyceride were significantly increased by ethanol abuse and
returned to the normal levels after garlic oil treatment (100 mg oil /kg BW/day).
They showed a damaging effect, necrosis and fibrosis of liver cells after
ethanol abuse and a marked improvement was seen after garlic oil treatment.
These results proved the potent antioxidant activity of garlic oil. Jalal et al.
(2007) showed that fasting blood glucose in fructose -induced insulin
resistance animals had been significantly decreased in 8-weeks treated rats
by garlic extracts (500 mg/kg body weight /day). They indicated that garlic
extracts has a hypoglycemic influence on the fructose induced insulin
resistance.

The objective of this study was designed to determine whether the
additive of Allium sativum into rats diet have a useful effect on serum glucose
and insulin levels in normal rats .

MATERIALS AND METHODS

The study was implemented in Department of Animal Production,
Faculty of Agriculture, Al-Azhar University, Cairo.
Animals:
This study included 24 adult male albino rats, with an average live
body weight 140 gm .The albino rats used in this study were originally bought
from Egyptian Organization for biological products and Vaccines, Cairo, Egypt
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and raised in Faculty animal house. Animals were housed in cages under
conditions of ambient temperature (between 27 and 31 co, They maintained
on about 12-hour light /dark cycle. The standard laboratory chow and tap
water were provided ad libitum. All animals were healthy and clinically free
from diseases.
Experimental design
Materials

The whole plant of garlic, Allium Sativum (obtained from the local
market in Cairo) is grounded to fine powder and used as feed additives.
Animals Feeding and Management :

The experiment lasted two months (August and September 2009). Animals
were divided randomly into four equal groups. Each group contained 6 rats
and fed on one of the following diets :
1-Control diet.

2- Control diet + 4% Allium Sativum. (w/w)
3- Control diet.+6% Allium Sativum.(w/w)
4-Control diet+ 12% Allium Sativum.(w/w)

Table (1): Composition of the control diet :

Ingredient Quantity (kg)
Yellow corn 56.65
Soybean meal (44%) 14.60
heat bran 20.30
Lime stone 7.40
Cacog 0.40
Mineral and vitamin premix 0.30
Salt 0.25
Fish male 0.05
Methionine 0.05

Bader, (2006) showed that 4% AS in rats diet caused a significant
increase in plasma insulin levels .
Experimental outline

Two diurnal variations were considered during the experiment. The
experiments started at zero time, one moth and two months after treatment of
garlic.
Blood samples

Blood samples were obtained from rats by withdrawing blood from the
orbital venous plexuses using a capillary tube. Samples were collected at
8:00 am, 4:00 pm12:00 pm . Two blood samples were withdrawn at the 30th
and 60th days of the experimental treatment. Blood samples were collected
and centrifuged at 3000 rpm for 15 min to obtain serum which transferred to
Ependorff tube and stored at — 20C°until subsequent analyses.
Blood serum parameters

Insulin hormone in serum was measured by radioimmunoassay (RIA)
(Reeves 1983) .The glucose concentration was determined by glucose
oxidase method (Trinder 1969). Serum total lipids was measured by
colorimetric method based on the method of Zollner et al. (1962). Serum
cholesterol was measured by enzymatic colorimetric method (PAP) based on
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the method of Allain (1974). Serum triglycerides were determined using
enzymatic colorimetric method according to Buccolo and David (1973). Serum
total protein was determined using colorimetric method according to Henry
(1964). Serum albumin was measured using kits according to Dumas and
Biggs (1972). Serum globulin was calculated by subtraction of albumin from
total protein. Serum creatinine was measured by colorimetric method based
on Murray (1984). Serum ALP was determined by using a colorimetric method
according to Kind and King (1954). Serum AST was determined by using a
guantitative colorimetric method according to Henry (1974). Serum Alt was
determined by using a colorimetric method according to Reitman and frankel
(1957).

Statistical analyses:

Data collected were statistically analyzed by the analysis of variance
using ANOVA procedure of SAS program (SAS, 1998). All statements of
significant are based on the 0.05 level of probability. Duncan's Multiple
Range Test (Duncan, 1955) was used to compare the effects of AS after 4
and 8 weeks from the experiment as well as time of the day within each

group.
RESULTS

Effect of feeding Allium Sativum on serum glucose concentrations :
Table (2) indicated that AS did not show any significant effect on
serum glucose levels after 4 weeks from the start of the experiment. While
after 8 weeks 4% AS significantly decreased serum glucose, while 6% AS
significantly increased it. 12% AS did not show increase also after 8 weeks.

Table (2) : Means = S.E for the effect of Allium Sativum on serum
Glucose Concentrations (mg/dl) at different times after 4
or 8 weeks from the beginning of treatment .

4 week 8 week
Group Mean + S.E d.t Mean + S.E d.t
G1 142.88 * 6.34 a 155.07 + 19.41 b
G2 136.12 +19.29 a 143.14 * 16.60 C
G3 143.66 *12.68 a 17082 4.11 a
G4 146,12 + 5.87 a 157.82 + 13.72 b

S.E. = Standard error.
d.t.. Duncan s, Multiple range test between groups Means within each Groups with
similar letters are not significant at p< 0.05

Diurnal rhythm :

After 4 weeks of treatment, Table (3) show that at 4 pm serum
glucose were higher in control group and 12% AS groups. After 8 weeks of
treatment serum glucose was significantly higher at 4 pm in all groups expect
with 12 % AS supplement, where serum glucose was higher at 8 am than
other times.
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Table (3) : Means + S.E for the effect of Allium Sativum on serum
glucose concentrations (mg/dl) at different times after 4 or
8 weeks from the beginning of the treatment.

4 week 8 week
Group 8:00 AM 4:00 PM 12:00 PM 8:00 AM 4:00 PM 12:00 PM
Mean| S.E [d.tjMean| S.E |d.tiMean| S.E |d.tjMean| S.E |[d.tfMean| S.E |d.tjMean| S.E |d.{]
G1 133.1]5.15 | ¢ [154.7|16.65| a |[140.8|9.27 | b |170.5[18.84| b [178.2[10.15| a |116.5]52.69| c
G2 111.9]5.46 | c |122.2|8.63 | b |174.2|31.73| a |143.2|5.74 | b |171.9]18.87| a |114.4]17.13| c
G3 168.4[11.79] a [126.6|14.50] ¢ [136.0] 3.58 | b |163.0[16.90| ¢ [176.8[15.52| a [172.7]0.95 | b
G4 144.0]11.35| b |157.2|6.36 | a |137.2| 7.30 | ¢ |185.2|7.64 | a |145.7|5.34 | b |142.5]15.34| ¢

S.E. = Standard error.
d.t: Duncan’s Multiple Range Test between Times. Means within each column with similar
letters are not significant at p< 0.05.

Effect of feeding Allium Sativum on serum insulin concentration:

Table (4) indicate that treatment with 4 % or 6% AS for 4 weeks
caused a significant increase in serum insulin levels compared with the control
group. Meanwhile after 8 weeks, 4% AS supplement caused a significant
increase in serum insulin, while 12 % supplement caused a significant
decrease in serum insulin level compared with control diet group.

Table (4) : Means * S.E for the effect of Allium Sativum on serum Insulin
concentration(pU/mL) at different times after 4 or 8 weeks
from the beginning of treatment .

4 week 8 week
Group Mean £ S.E d.t Mean £ S.E d.t
G1 1.29 +0.45 c 0.90 £0.13 b
G2 1.42 + 0.46 b 1.05 £ 0.04 a
G3 1.53 +0.69 a 0.89 +0.16 b
G4 1.33 +0.05 c 0.77 £ 0.05 c

S.E. = Standard error.
d.t.: Duncan s, Multiple range test between groups Means within each Groups with
similar letters are not significant at p< 0.05.

Diurnal rhythm :

Table (5) show that after 4 weeks of treatment serum insulin were
increased at 8:00 am than at 4:00 or 12:00 pm. Meanwhile after 8 weeks of
treatment serum insulin was significantly increased at 12:00 pm in all groups
except in the control group that serum insulin decreased at 12:00 pm than at
8:00 am or 4:00 pm .
globulin concentrations:

Diet containing AS at a doses of 4 , 6 or 12 % significantly decreased
serum total protein and Albumin (tables 6 and 8) after 4 or 8 weeks of
treatment compared with the control group.

Meanwhile after 4 weeks of treatment, 4 and 12 % AS significantly
decreased serum globulin (table 10) compared with the control group, while
after 8 weeks, AS did not show any significant effect on serum globulin
except 6% AS (Table 10) which significantly decreased serum globulin as
compared with the control group.
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Table (5) : Means + S.E for the effect of Allium Sativum on serum insulin
concentrations (pU/mL) at different times after 4 weeks
from the beginning of the treatment.

4 week 8 week

Group| 8:00 AM 4:00 PM 12:00 PM 8:00 AM 4:00 PM 12:00 PM
Mean|S.E |d.t|[Mean| S.E |d.t]Mean| S.E |d.t|Mean| S.E |[d.t|Mean| S.E |[d.t|Mean| S.E |[d.t
G1 2.2 |0.49]a| 0.8 |0.13|c ] 0.9 [0.07|b| 1.2 |0.30]a | 0.8 |0.12| b | 0.8 [0.13] b
G2 2.3 |0.67]a| 0.7 10.10| c| 1.3 [0.36[{b | 1.0 [0.21]c | 1.1 |0.22] b | 1.1 |0.22|a
G3 2.9 |0.48]a| 0.9 |0.14|b | 0.8 [0.13[b | 0.7 |0.10|b | 1.2 |0.11] b | 1.2 |0.32| a
G4 1.4 [0.22]a| 1.3 |0.36|b | 1.2 |0.19| b | 0.8 [0.13]a | 0.8 |0.10| b | 0.8 |0.00| a

S.E. = Standard error.
d.t: Duncan’s Multiple Range Test between Times. Means within each column with similar

letters are not significant at p< 0.05.
G1: Control G3: 6% Allium sativum
G2 : 4% Allium sativum G4 : 12% Allium sativum

Table (6) : Means + S.E for the effect of Allium Sativum on serum total
protein Concentrations (mg/dl) at different times 4 or 8 weeks
from the beginning of treatment .

Group 4 week 8 week

Mean + S.E d.t Mean + S.E d.t
G1 8.93 + 0.56 a 7.68 £0.18 a
G2 8.06 £ 0.74 b 7.39 £0.30 b
G3 7.85+0.62 c 6.82 £ 0.22 d
G4 7.42 +0.17 d 7.26 £ 0.53 c

S.E. = Standard error.
d.t.: Duncan s, Multiple range test between groups Means within each Groups with

similar letters are not significant at p< 0.05.

Effect of feeding Allium Sativum on serum total protein, albumin and
Diurnal rhythm :

Table (7) show that after 4 weeks of treatment serum total protein was
significantly decreased at 8 am than at 4:00 or 12:00 pm in the control and 4
% AS groups, meanwhile 6 and 12 % AS were significantly higher at 8 am
than at 12 pm ,while after 8 weeks of treatment serum total protein was
significantly higher at 8:00 am than at 4:00 pm in all groups except 12 % AS

group.
Table (7) : Means + S.E for the effect of Allium Sativum on serum total

protein concentrations (g/dl) at different times after 4
weeks from the beginning of the treatment.

4 week 8 week
Group| 8:00 AM 4:00 PM 12:00 PM 8:00 AM 4:00 PM 12:00 PM
Mean| S.E |[d.t[Mean| S.E |d.t|Mean| S.E |d.t|Mean| S.E |d.t|]Mean| S.E |d.t|Mean|S.E |d.t
G1 7.8310.60| ¢ [ 9.26 |0.55| b | 9.69 |0.31| a [ 8.00 [0.48| a | 7.63 |0.53| b | 7.38 |0.37| c
G2 6.60 |0.73| ¢ | 9.04 |0.76] a | 8.54 |0.66] b | 7.93 |0.44]| a | 7.35 |0.16] b | 6.88 |0.85| a
G3 9.06 [0.97|a | 7.09 |0.72| ¢ | 7.36 |0.63| b | 7.25 [0.64| a | 6.67 |0.14]| b | 6.54 |0.20]| c
G4 7.3910.74| b |7.71]0.61]a | 7.13]0.60| c | 6.19 |1.23| ¢ | 7.90 [0.43] a | 7.66 |0.79| b

S.E. = Standard error.
d.t .: Duncan’s Multiple Range Test between Times .Means within each column with

similar letters are not significant at p< 0.05.
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Table (8) : Means + S.E for the effect of Allium Sativum on serum
Albumin Concentrations (mg/dl) at different times after 4
or 8 weeks from the beginning of treatment .

Group 4 week 8 week

Mean + S.E d.t Mean + S.E d.t
G1 7.10+0.77 a 6.22 +0.17 a
G2 6.44 +0.75 b 6.00 £ 0.19 b
G3 5.97 £ 0.48 c 5.14 + 0.06 d
G4 5.73+0.17 d 5.71 £ 0.54 c

S.E. = Standard error.
d.t.: Duncan s, Multiple range test between groups Means within each Groups with
similar letters are not significant at p<0.05.

Table (9) indicate that after 4 weeks serum albumin was significantly
decreased at 8:00 am than at 4:00 or 12:00 pm in all groups except 6% AS
where serum albumin was increased at 8:00 am than other times .

Table (9) : means + s.e for the effect of Allium Sativum on serum
albumin concentrations (g/dl) at different times after 4
weeks from the beginning of the treatment.

4 week 8 week
Group| 8:00 AM 4:00 PM 12:00 PM 8:00AM 4:00 PM 12:00 PM
Mean|S.E|d.t|Mean|S.E|d.t|Mean|S.E|d.t|Mean|S.E|d.t|[Mean|S.E|d.t|[Mean|S.E|d.t
G1 5.56 [0.9| c | 7.69 |0.5| b | 8.02 ]0.2]a|6.49 [0.6|a ] 6.3 |0.4]b | 5.9 |0.5]c
G2 497 10.6]c|7.41|08|a|6.95]0.6|b|6.26 |0.4]a| 6.1 [0.3|b ] 5.6 |0.7]c
G3 6.91 (1.2 a|5.35|0.7| c |5.61]0.7| b |5.09 [1.0{b ] 5.3 |0.3]a| 5.1 |0.3]b
G4 5.50 [0.6| ¢ | 6.06 |0.5] a | 5.62 |0.6] b |4.64|1.2|c ]| 6.4 |0.5]a| 6.1 |0.7] b

S.E. = Standard error.

d.t.: Duncan’s Multiple Range Test between times. Means within each column with similar
letters are not significant at p< 0.05.

G1: Control G3: 6% Allium sativum

G2 : 4% Allium sativum G4 : 12% Allium sativum

Table (10) : Means *= S.E for the effect of Allium Sativum on serum
globulin concentrations (g/dl) after 4 or 8 weeks from the
beginning of the treatment.

Group 4 week 8 week

Mean + S.E d.t Mean + S.E d.t
G1 1.84 +£0.22 a 1.46 £ 0.04 b
G2 1.62 £ 0.02 b 1.39+0.14 b
G3 1.88+0.14 a 1.68+£0.24 a
G4 1.68+£0.11 b 1.54 £0.01 b

S.E. = Standard error.
d.t.: Duncan’s Multiple Range Test between groups. Means within each groups with
similar letters are not significant at p<0.05.

After 8 weeks of treatment serum albumin in both the control and 4%
AS groups were significantly higher at 8:00 am than at 4:00 and 12:00 pm,
while in 6 and 12 % AS groups serum albumin was higher at 4:00 pm than
at 8:00 am or 12:00 pm.
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Table (11) show that serum globulin was significantly higher at 8:00
am than at 4:00 pm or 12:00 pm in all experimental groups after either 4 or
8 weeks of treatment except 12 % AS after 8 weeks. There were no diurnal
changes in this group.

Table (11) : Means + S.E for the effect of Allium Sativum on serum
globulin concentrations (g/dl) at different times after 4 or 8
weeks from the beginning of the treatment.

4 week 8 week
Group| 8:00 AM 4:00 PM 12:00 PM 8:00 AM 4:00 PM 12:00 PM

Mean|S.E |d.t|Mean|S.E |d.t|[Mean| S.E [d.t[Mean| S.E |d.t|Mean| S.E |d.t|[Mean|S.E |d.t
G1 2.3 10.68]a| 1.6 |0.09{c | 1.7 [0.12]b | 1.5 |0.15]a| 1.4 |0.19|b | 1.5 |0.11] b
G2 1.6 |0.12]a| 1.6 |0.00|b| 1.6 |0.15|b | 1.7 |0.02]a | 1.2 |0.17|b | 1.3 |0.23]| b
G3 2.2 10.24]a| 1.7 |10.08[b | 1.8 |0.09]b | 2.2 |0.46]a| 1.4 |0.11|b | 1.5 |0.14]| b
G4 1.9 |0.20]la| 1.6 |0.11]b| 1.5 |0.08|c| 1.6 |0.16]a | 1.5 |0.05]a | 1.6 |0.12] a

S.E. = Standard error.
d.t.: Duncan’s Multiple Range Test between times . Means within each column with
similar letters are not significant at p< 0.05.

Effect of feeding Allium Sativum on serum cholesterol concentrations:

Table (12) indicated that Allium Sativum significantly increased serum
cholesterol in all experimental groups compared with the control group either
after 4 or 8 weeks except 12% AS level after 4 weeks which did not show
significant change in serum cholesterol.

Table (12) : Means *= S.E for the effect of Allium Sativum on serum
Cholesterol concentrations (mg/dl ) at different times after
4 or 8 weeks from the beginning of treatment .

Group 4 week 8 week

Mean + S.E d.t Mean = S.E d.t
G1 62.22 +7.94 c 57.31 + 8.59 c
G2 69.74 + 7.91 b 63.13 + 8.69 a
G3 81.37 +16.13 a 62.69 + 5.45 b
G4 62.13 + 2.89 c 62.07 +6.15 b

S.E. = Standard error.
d.t.: Duncan s, Multiple range test between groups Means within each Groups with
similar letters are not significant at p<0.05.

Diurnal rhythm :

Table (13) show that in the control group serum cholesterol was
significantly decreased at 8:00 am than at 4:00 or 12:00 pm ,while a reverse
trend was shown in AS groups after 4 weeks from the start of the
experiment where 4 and 12 % AS had significantly lower serum cholesterol at
4:00 pm than at 8:00 am and 12 pm , while 6% AS had significant increase in
serum cholesterol at 4:00 pm than at 8:00 am or 12 pm. Meanwhile after 8
weeks of treatment 6 and 12 % AS showed significant decrease in serum
cholesterol at 4 pm than at 8:00 am or 12pm, while 4 % AS significantly
decreased serum cholesterol at 12 pm than at 8:00 am or 4:00 pm.
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Table (13) : Means + S.E for the effect of Allium Sativum on serum
cholesterol concentrations (mg/dl) at different times after
4 or 8 weeks from the beginning of the treatment.

4 week 8 week
Group 8:00 AM 4:00 PM 12:00 PM 8:00 AM 4:00 PM 12:00 PM
Mean| S.E |d.t[Mean|S.E|d.tjMean|S.E|d.t]Mean| S.E |d.tjMean| S.E |d.tjMean|S.E|d.t
G1 49,5117.79|c | 76.8 |5.50| a | 60.4 |[7.94| b | 40.2 | 5.71 | c | 66.9 |10.38| a | 64.8 |5.20]| b
G2 84.6|9.67|a|57.613.74|c |67.013.62| b [75.2]14.34|a|67.9|1.79|b |46.3|5.84| c
G3 79.512.92|b |110.2(1.73| a | 54.4 |4.22| ¢ | 57.8 |3.22|b | 56.7 | 5.58 | ¢ | 73.6 [3.72| a
G4 59.3 |22.53|b | 59.2 19.97| c |67.9]|1.94|a|71.0|]17.39] a | 50.3|1.34 | c | 65.0 |[7.91]| b

S.E. = Standard error.

d.t.: Duncan’s Multiple Range Test between times. Means within each column with similar
letters are not significant at p< 0.05.

G1: Control G3: 6% Allium sativum

G2 : 4% Allium sativum G4 : 12% Allium sativum

Effect of feeding Allium Sativum on serum triglycerides concentrations:

Table (14) indicate that after 4 weeks of treatment with AS did not
show any significant effects on serum triglycerides except with 12 % AS
which significantly reduced serum triglycerides as compared to the control or
other treated groups. Meanwhile after 8 weeks of treatment the treated groups
significantly had decrease in serum triglycerides in rats compared with the
control group .

Table (14) : Means + S.E for the effect of Allium Sativum on serum
Triglycerides concentrations (mg/dl) at different times
after 4 or 8 weeks from the beginning of treatment .

Group 4 week 8 week

Mean + S.E d.t Mean + S.E d.t
G1 77.28 + 1.50 a 84.57 + 3.17 a
G2 76.21 +0.75 a 82.02 +1.25 b
G3 71.93 + 3.20 a 71.40+7.70 C
G4 68.49+ 2.17 b 55.27 + 0.37 d

S.E. = Standard error.
d.t.: Duncan s, Multiple range test between groups Means within each Groups with

similar letters are not significant at p< 0.05.

Diurnal rhythm :

Table (15) show that after 4 weeks of treatment, serum triglycerides
tended to be lower at 12:00 pm in the control group, while in the treated
groups serum triglycerides tended to be lower at 8:00 am or 4:00 pm than at
12:00 pm. After 8 weeks from the start of the experiment, serum triglycerides
tended to be lower at 12:00 pm in control& 4% AS group, while in 12% AS
group serum triglycerides were significantly high at 12;00 pm than at 8:00 am
or 4:00 pm.
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Table (15) : Means + S.E for the effect of Allium Sativum on serum

triglycerides concentrations (mg/dl) at different times

after 4 or 8 weeks from the beginning of the treatment.
4 week 8 week

Group| 8:00 AM 4:00 PM 12:00 PM 8:00 AM 4:00 PM 12:00 PM

Mean|S.E |d.tf[Mean|S.E |[d.t|]Mean|S.E |[d.t|[Mean|S.E |d.t|[Mean|S.E |d.t[Mean| S.E |[d.t
G1 78.414.49] b |79.1 |11.43|a | 74.3|7.09]| c | 88.5 |6.34| a [ 86.9 |6.36] b | 78.3 |6.41 | c
G2 75.6 14.81] b | 75.313.84| c | 77.7 |3.94] a | 83.1 |4.44] b | 83.4 |4.67| a | 79.5|5.75 | c
G3 65.7 |7.43| ¢ | 73.7 |5.46| b | 76.4 |6.30] a | 78.9 |3.58| b | 79.3 |3.78] a | 56.0 [24.79| c
G4 65.0 |0.58] ¢ | 68.0 |0.58| b | 72.5 |0.29] a | 54.9 |6.10| b [ 54.9 |6.10| b | 56.0 |6.11 | a

S.E. = Standard error.
d.t.: Duncan’s Multiple Range Test between Times. Means within each column with similar
letters are not significant at p< 0.05.

Effect of feeding Allium Sativum on serum total lipids concentrations:

After 4 weeks of treatment, 4% AS significantly decreased serum
total lipids as compared with the control groups, while 6% or 12% AS
significantly increased serum total Lipids as compared with the control group
as shown in table (16). While after 8 weeks of treatment all AS treated groups
show significant decrease in serum total lipids in rats

Table (16) : Means * S.E for the effect of Allium Sativum on serum Total
lipids concentrations (mg/dl) at different times after 4 or 8
weeks from the beginning of treatment .

Group 4 week 8 week

Mean + S.E d.t Mean + S.E d.t
Gl 398.26 + 74.57 c 313.42 +10.82 a
G2 348.80 + 51.58 d 294.03 + 38.53 b
G3 537.25 + 49.60 a 270.88 + 8.73 c
G4 407.83 £ 60.73 b 254.42 + 27.49 d

S.E. = Standard error.
d.t.: Duncan s, Multiple range test between groups Means within each Groups with
similar letters are not significant at p< 0.05.

Diurnal rhythm :

Table (17) show that serum total lipids were significantly lower at
12:00 pm than at other times after 4 weeks. Meanwhile, after 8 weeks serum
total lipids were significantly lower at 12:00 pm in the control and 4% AS
groups, while 6% AS significantly lower serum total lipids at 4:00 p.m. and 12
% AS significantly lower serum total lipids at 8:00 a.m. as compared with other
times.
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Table (17) : Means % S.E for the effect of Allium Sativum on serum total
lipids concentrations (g/l) at different times after 4 or 8
weeks from the beginning of the treatment.

4 week 8 week
Group| 8:00 AM 4:00 PM 12:00 PM 8:00 AM 4:00 PM 12:00 PM

Mean| S.E |d.t]Mean| S.E |[d.t|Mean| S.E |d.tjMean| S.E |d.t|Mean| S.E |d.t{Mean| S.E |d.t
Gl 459.4|35.22| b |1485.5| 36.51 | a |249.9|109.68] ¢ |302.9] 15.90 | b |335.1|34.53| a |302.3|74.66| b
G2 409.7|25.50] a |390.5|41.97 | b [246.2] 19.39 | ¢ [369.9] 5.30 | a |267.9]|17.11| b |244.3]|16.91| c
G3 600.3|35.26] a |572.0] 49.08 | b |439.4]| 65.65 | c |280.3]|133.21| a |253.4|12.52| c |278.9]14.37 | b
G4 396.3|12.04| b |518.3]222.04| a [308.9| 3.81 | c [224.6] 6.94 | c |309.3}]41.01| a [229.4]|11.52| b

S.E. = Standard error.

d.t.: Duncan’s Multiple Range Test between times . Means within each column with similar
letters are not significant at p< 0.05.

G1: Control G3: 6% Allium sativum

G2 : 4% Allium sativum G4 : 12% Allium sativum

Effect of feeding Allium Sativum on serum alkaline phosphatase (ALP)
concentrations:

After 4 weeks, 4% AS were significantly increased serum ALP, while
6% AS significantly decreased serum ALP as compared with the control
group as shown in Table (18). While after 8 weeks all groups treated with AS
significantly decreased serum ALP as compared with the control group ,but
4% AS caused a big decreased in serum ALP .

Table (18) :Means + S.E for the effect of Allium Sativum on serum ALP
concentrations (U/l) at different times after 4 or 8 weeks
from the beginning of treatment .

Group 4 week 8 week

Mean = S.E d.t Mean + S.E d.t
G1 109.83 £ 2.70 b 11290 + 1.09 a
G2 115.55 +1.99 a 69.63 +34.75 d
G3 107.31 £1.04 C 107.74 £ 1.39 C
G4 110.30 £ 1.14 b 108.13 £ 1.63 b

S.E. = Standard error.
d.t.: Duncan s, Multiple range test between groups Means within each Groups with
similar letters are not significant at p< 0.05.

Diurnal rhythm :

After 4 weeks of treatment, table (19), serum ALP significantly
decreased at 12:00 pm in the control rat group, while 6% or 12 % AS
significantly decreased ALP at 8:00 a.m. than other times (4:00 p.m. or 12:00
pm.),Meanwhile after8 weeks from the start of the experiment ALP
significantly decreased at 8:00 a.m. , while in the other AS treated groups (4%
, 6% or 12 % ) ALP significantly increased at 8:00 a.m. than 4:00 p.m. or
12:00 pm..
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Table (19) :Means + S.E for the effect of Allium Sativum on serum ALP
concentrations (U/L) at different times after 4 weeks
from the beginning of the treatment.

4 week 8 week

Group| 8:00 AM 4:00 PM 12:00 PM 8:00 AM 4:00 PM 12:00 PM
Mean|S.E |d.t[Mean|S.E |d.t|[Mean|S.E |d.tjMean|S.E |d.t|Mean| S.E |d.t|Mean| S.E [d.t
G1 109.5[4.16| b [114.7{0.84| a |105.3]|1.07| ¢ |110.7{0.84| b |114.0]1.76| a |114.0]2.08] a
G2 118.3|2.94]| a [111.7|5.62| ¢ |116.7]1.41] b ]105.5/0.12]| a |104.0{1.56| b |104.7]1.79] b
G3 105.7]3.55| ¢ [109.2{7.49| a |107.0|3.03| b |109.5]1.50] a |105.0{3.06| c |108.7]|2.69| b
G4 108.3]4.49| ¢ [110.4{4.73| b |112.2]4.00] a |111.4|3.26] a |106.8|2.60| b |106.2|3.67| b

S.E. = Standard error.
d.t.: Duncan’s Multiple Range Test between times. Means within each column with similar

letters are not significant at p< 0.05.

Effects of feeding Allium Sativum on serum AST and ALT
concentrations:

After 4 weeks 6% or 12 % AS, did not show any significant effect on
serum AST as compared with the control group, while 4% AS significantly
increased serum AST as compared with control group as shown in table (20).
After 8 weeks, 4% didn't show difference, 6% had significant and the highest
increase in AST while 12% had decreased AST compared to control group.

Table (20) :Means + S.E for the effect of Allium Sativum on serum AST
(GOT) concentrations (IU/L) at different times after 4 or 8
weeks from the beginning of treatment .

Group 4 week 8 week
Mean + S.E d.t Mean + S.E d.t
G1 21.89 +4.43 b 28.89 + 6.22 a
G2 36.67 +5.55 a 29.67 +8.04 a
G3 21.33+4.23 b 37.33 £5.87 a
G4 21.55+5.17 b 21.89 + 3.87 b

S.E. = Standard error.
d.t.: Duncan s, Multiple range test between groups Means within each Groups with
similar letters are not significant at p<0.05.

Table (21) :Means + S.E for the effect of Allium Sativum on serum AST
(GOT) concentrations (U/L) at different times after 4 or 8
weeks from the beginning of the treatment.

4 week 8 week
Group| 8:00 AM 4:00 PM 12:00 PM 8:00 AM 4:00 PM 12:00 PM
Mean | S.E |[d.t|[Mean| S.E |d.t|Mean| S.E |d.t|Mean| S.E |d.t|Mean| S.E |d.t|Mean| S.E |d.t
G1 20.0 |8.51) b | 15.3 | 7.84 | c | 30.3 |11.02] a | 17.0 |5.51 | c | 38.0 |4.62 | a | 31.7 |5.84 | b
G2 28.7 |13.84] c | 47.3 |18.98] a | 34.0 |9.29| b | 14.0 | 4.04 | c | 40.7 |11.35] a | 34.3 |]13.17| b
G3 14.0 |3.61) c | 21.3 | 7.22 | b | 28.7 | 5.46 | a | 49.0 |14.57| a | 32.7 |13.17| b | 30.3 |9.03 | c
G4 25.3 |17.45| b | 11.3 |4.33|c |28.0 |7.55]|a|20.0 |577|b|29.3]|769]|a]|16.3]|6.17]|cC

S.E. = Standard error.

d.t.: Duncan’s Multiple Range Test between times. Means within each column with similar
letters are not significant at p< 0.05.

G1: Control G3: 6% Allium sativum

G2 : 4% Allium sativum G4 : 12% Allium sativum
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Table (22) indicated that Allium Sativum significantly increased serum
ALT in all experimental groups compared with the control group either after 4
or 8 weeks .

Table (22) :Means + S.E for the effect of Allium Sativum on serum ALT
(GPT) concentrations (IU/L) at different times after 4 or 8
weeks from the beginning of treatment .

Group 4 week 8 week

Mean + S.E d.t Mean = S.E d.t
G1 12.11 +2.80 d 9.56 +1.10 d
G2 20.11 £ 3.75 a 16.44 + 3.86 a
G3 15.55 + 2.30 c 13.33+1.17 c
G4 17.44 +2.23 b 14.22 +2.13 b

S.E. = Standard error.
d.t.: Duncan’s Multiple Range Test between times. Means within each column with similar
letters are not significant at p< 0.05.

Diurnal rhythm :

Table (21) show that after 4 weeks serum AST was significantly
increased at 12:00 pm than at 8:00 am or 4:00 pm in all groups except in 4 %
AS group which showed significant increase in serum AST at 4 :00 pm than
at 8:00 am or 12:.00 pm.. Meanwhile after 8 weeks serum AST was
significantly increased at 4:00 pm in all groups except in 6% AS group which
showed significant increase in serum AST at 8 :00 am than at 4:00 pm or
12:00 pm .

After 4 weeks serum ALT significantly decreased at 12 pm.. in control
and 4 % AS groups , while in 6 % and 12 % AS serum ALT significantly
decreased at 8: 00 a.m. than at 4:00 p.m. or 12:00 pm. , Meanwhile
after 8 weeks from the start of the experiment serum ALT significantly
increased at 4:00 p.m. than at 8:00 a.m. or 12 :00 pm.. in all groups .

Table (23) :Means * S.E for the effect of Allium Sativum on serum AIT
concentrations (U/L) at different times after 4 or 8 weeks
from the beginning of the experiment.

4 week 8 week
Group| 8:00 AM 4:00 PM 12:00 PM 8:00 AM 4:00 PM 12:00 PM
Mean| S.E |d.t|Mean|S.E |d.t[Mean|S.E |[d.t[Mean|S.E |d.t|Mean| S.E |d.t|Mean|S.E |d.t
Gl 16.0 |13.61]a | 13.7 [1.45| b | 6.7 |0.33] c | 9.0 |2.65| b |11.7 |2.60]a | 8.0 |1.16] c
G2 23.017.94| b |24.712.96]a | 12.7 |4.26] ¢ | 11.3 |3.18| ¢ | 24.0 |9.54| a | 14.0 |[3.51]| b
G3 11.011.73] ¢ |17.3 |4.41| b | 18.3 |2.73] a | 14.3 |4.81| b | 14.7 |0.67| a | 11.0 |0.00] ¢
G4 13.013.61| ¢ | 19.3 ]4.67| b | 20.0 |5.20] a | 10.3 |3.33| ¢ | 17.7 [1.20] a | 14.7 |14.98]| b

S.E. = Standard error.
d.t.: Duncan’s Multiple Range Test between times .Means within each column with similar
letters are not significant at p< 0.05.

Effect of feeding Allium Sativum on serum creatitine concentrations:

Table (24) show that all levels (4, 6 and 12 %) of AS decreased
serum creatinine either after 4 or 8 weeks of treatment. All difference were
significant unless 6% level after 8 weeks.
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Table (24):Means + S.E for the effect of Allium Sativum on serum
Creatinine concentrations (mg/dl) at different times after 4
or 8 weeks from the beginning of treatment .

Group 4 week 8 week

Mean + S.E d.t Mean + S.E d.t
G1 0.55+0.13 a 0.42 +0.02 a
G2 0.41 £ 0.07 b 0.27 £0.09 b
G3 0.48 + 0.06 b 0.37£0.01 a
G4 0.48 £0.17 b 0.35+0.08 b

S.E. = Standard error.
d.t.: Duncan s, Multiple range test between groups Means within each Groups with
similar letters are not significant at p<0.05.

Diurnal rhythm :

Table (25) show that after 4 weeks serum creatinine significantly
increased at 4:00 pm than at 8:00 am or 12:00 pm in all groups except 6% AS
group where serum creatinine significantly increased at 12:00 pm than at
8:00 am or 4:00 pm, Meanwhile after 8 weeks from the start of the experiment
there were no significant diurnal rhythm in serum creatinine in all groups
except when 12 % AS were used that serum creatinine significantly increased
at 8:00 a.m. than at 4:00 p.m. or 12 m.n.

Table (25) :Means + S.E for the effect of Allium Sativum on serum
creatinine concentrations (mg/dl) at different times after 4
or 8 weeks from the beginning of the experiment.

4 week 8 week
Group| 8:00 AM 4:00 PM 12:00 PM 8:00 AM 4:00 PM 12:00 PM

Mean|S.E |d.t[Mean|S.E |d.t|]Mean|S.E |d.t|[Mean|S.E |d.t|Mean| S.E |[d.t|Mean|S.E [d.t
G1 0.5 |0.05|/b | 0.8 |0.18/a| 0.4 [0.03]c| 0.4 |0.02]a| 0.4 |0.04| a| 0.4 [0.05] a
G2 0.4 10.13|b | 0.5 |0.04|a| 0.3 |0.03] b | 0.4 |0.01]a | 0.4 |0.01|a| 0.3 [0.08] a
G3 0.5 |0.21|b | 0.4 |0.12|c| 0.6 [0.06)a | 0.4 |0.01]a| 0.4 |0.02|a| 0.4 [0.01] a
G4 0.7 |0.14|a| 0.6 |0.12| b | 0.3 |0.13] c| 0.5 |0.20[a | 0.4 |0.00|a | 0.2 [0.10] c

S.E. = Standard error.
d.t.: Duncan’s Multiple Range Test between times .Means within each column with similar

letters are not significant at p< 0.05.

G1: Control G3: 6% Allium sativum
G2 : 4% Allium sativum G4 : 12% Allium sativum
DISCUSSION

The results of the current study showed that after 4 weeks of treatment
AS did not show any significant effect on serum glucose, while after 8 weeks
4%AS significantly decreased serum glucose . The lowering of serum glucose
level after 8 weeks of feeding rats on 4% AS is in accordance with those of
(Eidi et al. 2006) who reported that administration of the garlic extract (0.1,
0.25 and 0.5 g/kg body weight) significantly decreased serum glucose.

Also this study showed that serum glucose tended to be higher at
4:00pm in most groups . The higher glucose level at 4:00 pm in this groups
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may be explained as a feed forwarded mechanism to increase the energy
requirement for the beginning of activation period of rats .

In this study treatment with 4 % or 6% AS for 4 weeks caused a
significant increase in serum insulin levels ,while  after 8 weeks, 4% AS
supplement caused a significant increase in serum insulin .

The increase in serum insulin after garlic supplementation may be due
to that garlic can increase the sensitivity of beta cell in the pancreas to levels
of glucose and this was contained by increase of secretion of the insulin from
the pancreas. Khalil (2005) reported that the increase in blood glucose due to
feeding on carbohydrates promote the biosynthesis of pro-insulin in the rough
endoplasmic reticulum in beta cells and after this pro.insulin were transport to
Golgi complex that may be transform to insulin hormone and then mature beta
granules were secreted in the cytoplasm .The granules were release the
insulin hormone by exocytosis.

This result is in accordance with (Bader ,2006) who showed that 4% AS
in rats diet caused a significant increase in serum insulin levels and this effect
was more pronounced in summer than winter.

The above result show that garlic increased serum insulin, while did not
cause any significant effect on serum glucose level at the same time. These
results indicate that AS regulate blood glucose by controlling secretion of
insulin from beta cells in the pancreas.

The above results Showed that after 8 weeks of the treatment all garlic
treated groups significantly decreased serum triglycerides and total lipids and
this effect may be that AS can inhibit fatty acid synthesis in the liver , this
result in accordance with Nwanjo and Oze (2007) reported that the
Triglyceride lowering effect of garlic by inhibition of fatty acid synthesis .Yan
and Yeh (2001) reported that garlic can depress the hepatic activity of
lipogenic ,cholesterologenic enzymes such as malic enzymes, fatty acid
synthase and glucose -6-phosphate dehydrogenase .

The above result show that after 4 weeks from the start of the
experiment 4% AS significantly increased serum Alkaline phosphates and this
result may be due to that AS significantly decreased serum creatinin and this
indicate that garlic enhance kidney function and the enhance of kidney
function is contained by increased in Alkaline phosphates secretions from the
kidney .

The result showed that after 8 weeks serum AST was significantly
increased at 4:00 pm in all groups except in 6% AS group which showed
significant increase in serum AST at 8 :00 am than at 4:00 pm or 12:00 pm
.Meanwhile after 8 weeks from the start of the experiment serum ALT
significantly increased at 4:00 p.m. than at 8:00 a.m. or 12 :00 pm.. in all
groups .

The significant increase in serum ALT is in accordance with (Sheo
1999) who showed that when rats given a high saturated fat diet, oral
treatment with 2% raw garlic juice, led to increase blood GOT and GPT

Bader (2006) reported that 2% or 4 % AS in summer significantly
decreased plasma GOT (AST) in rats.
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The higher activity in serum ALT at 4:.00 p.m. may be due to the
Increase in muscle activity and heart rate with start of the activity of rats at
night (4:00 p.m.). Aschoff (1963) and Hoffman (1985) reported that the activity
of rats was increased at night. Sherlock and dooley (1997) Stated that the
AST is a mitochondrial enzyme present in large quantities in the heart , Liver
, Skeletal muscle and kidney and its serum level increase Whenever these
tissue are acutely destroyed presumable due to Release from damaged cells,
Meanwhile , the ALT is a cytosolic enzyme also present in liver , although that
absolute amount is less than of AST , a greater proportion of ALT is present in
liver compared with heart and skeletal muscles .a serum increase is therefore
more specific for liver damage that AST .

The above results show that all levels (4, 6 and 12 %) of AS decreased
serum creatinine either after 4 or 8 weeks of treatment, and this result indicate
that AS have a beneficial effect on kidney function.

It could be concluded that the addition of several levels of garlic in rats
diet cause a several effect on some blood components under study .Feeding
of diet contain garlic enhance serum insulin and glucose levels in the
experimental rats. Thus we can added garlic to rats diet by 4% or 6% from the
diet to increase the performance in this animals.
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