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ABSTRACT

After menopause, coronary heart diseases increase in females reaching the incidence of men in the same age group.
This is mostly due to the change in lipid profile to an atherogenic fonn. The aim of our study was to assess the effect of
garlic extracts in different doses on the lipid profile of surgically menopausal females. The study included forty five
females matched for age and body weight, and indicated for hysterectomy with bilateral saJpingoophorectomy. Cases
were divided into three equal groups; fifteen patients each. Group I received no treatment, Group II and III received 600
& 1200 mg garlic extracts for 3 months postoperative respectively. There was significant increase in total serum
cholesterol and LDL and a decrease in HDL in females in group 1. While in groups II & III, there was a significant
decrease of total cholesterol and LDL, with an increase in HDL. Garlic extracts in a dose of 1200 mg daily were more
effective than in the dose of 600 mg daily.

INTRODUCTION

Menopause is the point in time when

permanent cessation of menstruation occurs

following the loss of ovarian activity.(l) The

average age of menopause is 50 ± 7 years.(2)

Whereas the menopause represents a single

event, there is a series of clinical changes

beginning approximately from four to ten years

before the menopause. (3) These changes include

menstrual irregularities, (about four years before

the menopause), hormonal changes (about eight

years before and weaning of fertility and about ten

years before the menopause). These changes

constitute the menopausal transition.

Menopausal syndrome is a group of problems

encountered in the early postmenopausal period.

Menopausal syndrome includes major extra-genital

symptoms of menopause as hot flushes,

osteoporosis and cardiovascular effects and other

problems as fatigue, nervousness, headache,

insomnia, depression, irritability, joint and muscle

pain, dizziness, palpitation and fornication beside

genital symptoms as atrophy of the genitalia and

the breasts.(5)

Most cardiovascular disease results from

atherosclerosis in major vessels. The risk factors

are the same for men and women and include high

blood pressure, smoking, diabetes mellitus, and

obesity. However, when controlling for these

factors, men have a risk of developing coronary

heart disease over 3.5 times that of women.

After menopause, rates of coronary heart

disease (CHO) increase in women until they

become similar to corresponding rates in men of

similar age.(6) This increased incidence of CHO in
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postmenopausal women has been attributed in part

to adverse changes in plasma lipids and lipoprotein

levels, especially levels of low-density lipoproteins

(LDL) which increase after menopause.V'

Estrogen has a favorable impact on lipids and

lipoproteins especiaIly the reduction in LDL

cholesterol and the increase in HDL-cholestero1.(8)

Estrogen increases triglyceride levels and

increase catabolism as well as lipoprotein receptor

numbers activity, resulting in decreasing LDL

levels.(9-11)

Garlic (Allium sativum) has been advocated as

a remedy for the prevention and treatment of a

number of diseases. As a pharmaceutical product,

its purgative cardioprotective properties, such

as lipids lowering, blood pressure lowering

and antioxidant, antiplatelet and fibrinolytic

effects.(I2,13)

Reports from the medical literature have

suggested that oral garlic supplementation may be

effective in decreasing serum cholesterol levels by

as much as 15 to 20%.(14,15)

Garlic favors a rise in plasma HDL-cholesterol

and reduces plasma LDL-cholesterol and total

cholesterol. At the same time, the tendency for fats

to accumulate in the aorta and liver is reduced by

garlic treatment. These data from animal

experiments and clinical trials were proved by

human trials.(I6)

AIM OF THE WORK

The aim of this work was to evaluate the effect

of garlic on the levels of plasma lipoprotein

subfractions (total serum cholesterol, high and low

density lipoprotein- cholesterol and triglycerides)

in cases of surgical menopause (after hysterectomy

with bilateral salpingoophorectomy).
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MATERIALS & SUBJECTS

Forty-five females, recruited from the Shatby

Maternity University Hospital (outpatient clinic

inpatient ward) were included in our study with the

following criteria of selection:

I. Indicated for hysterectomy with bilateral

salpingoophorectomy.

2. Age ranging between 45 and 55 years.

3. Weight between 65 and 90 Kg.

4. Free from any heart or chest disease.

The exclusion criteria included:

1. Diabetes mellitus.

2. Hypertension.

3. Hypercholesterolemia.

Cases were divided into three groups after

surgical interference:

Group I: Fifteen cases, received no treatment.

Group II: Fifteen cases, received garlic extract,

600 mg as one dose before breakfast for three

months.

Group III: Fifteen cases, received garlic extract

1200 mg as two divided doses, before breakfast

and dinner for three months.

METHODS

AIl selected patients were subjected to the

following:

1. FuJI history taking.

2. Complete physical and gynecological

examination.

3. Routine laboratory investigations, including:

a. Complete blood picture.(17)

b. Liver function tests (SGOT, SGPT,

bilirubin). (18, 19)
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c. Renal function tests (urea, creatinine,

complete urine analysis).(19)

d. Fasting and 2-hours post-prandial blood

sugar. (I9)

e. Bleeding time (BT).(20)

f. Clotting time (CT).(2)

4. Electrocardiogram (ECG).(22)

5. Initial measurement of blood lipids (the day

before the operation).

a. Total serum cholesterol:

~ Enzymatic method.

- Enzymatic calorimetric test (CHOD-PAP).

* Expected values: Upper limit~250 mg/dl.(23-25)

b. Serum High density lipoprotein-cholesterol

(HDL-C):

Principle: Low-density lipoproteins (LDL

and VLDL) and chylomicrons fractions are

precipitated quantitatively by the addition of

phosphotungstic acid in the presence of

magnesium ions after centrifugation. The

cholesterol concentration in HDL fraction,

which remains in the supernatant is

determined.(26-28)

Expected values: 39*75 mg/dl, or 1.26*1.94

mmol.

c. Serum low-density lipoprotein-cholesterol

(LDL_C) calculated through the Friedwald

equation.(29)

LDL-C== Total cholesterol ~ (TG/5 + HDL-C)

d. Serum triglycerides (TG):

~ Enzymatic method.

- Enzymatic calorimetric test.

Principle: After enzymatic hydrolysis of TG,

the reaction product, hydrogen peroxide,

forms with 4-amino-antipyrine and

4-chlorophenol under the catalytic influence

of peroxidase, a red violet indicator

(quinoneinine). The increase of OD of this

indicator measured at 456 nm (500 nm) is
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proportional to the TGs concentration in the

sample.(30-32)

Expected values: 60-165 mg/dl.

6. Hysterectomy with bilateral salpingoo

phorectomy.(33)

7. Garlic therapy:

- Group I: Will not receive garlic therapy.

- Group II: Will receive garlic extracts in the

form of Tomex'P dragees (Sekern), in a dose of

3 dragees as a single dose in the morning

before breakfast (equivalent to 600-mg garlic).

- Group III: will receive garlic extracts in the

form of Tornex'P dragees (Sekem) in a dose of

6 dragees, in two divided doses, one in the

morning before breakfast and one at night

before dinner (equivalent to 1200-mg garlic).

The therapy starts in the post-operative period

with the onset of oral feeding and lasts for three

months.

8. Final measurement of HDL, LDL-cholesterol

and TGs after three months of garlic therapy.

RESULTS

The three studied groups were comparable with

no statistical difference between them as regards

age, weight, blood pressure and investigations

(Table I).

Comparison between the results obtained in the

control group before and 3 months after the

operation showed statistically significant rise in

total serum cholesterol (t := 3.25, P<0.05) and

serum LDL-cholesterol (t := 4.22, P<O.05). There

was statistically significant decrease 10

HDL-cholesterol (t ::: 2,98, P<O.05), while there

was no statistically significant difference in serum

TGs (t = 1.65, 1'>0.05) (Table II).

Comparison between the results obtained in

group II before and three months after the
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operation ( Table III), with the intake of 600*mg

garlic extract, showed a statistically significant

decrease in total serum cholesterol (=3.69,

P<0.05), serum TGs (t = 2.35, P < 0.05) and in

serum LDL-cholesterol (t = 2.06, P < 0.05).

There was no statistically significant difference

in the HDL-cholesterol (t = 0.98, P> 0.05).

Comparison between the results obtained In

group III before and three months after the

operation (Table IV), with the intake of 1200~mg

garlic extract, showed a statistically significant

decrease in total serum cholesterol (t = 3.5,

P<0.05), and serum LDL-cholesterol (t =2.85,

P<O.05).

There was a statistically significant rise In

serum TGs (t = 3.68, P<O.05). While there was no

statistically significant difference in the HDL

cholesterol (t= 1.0I, P>0.05).

From Table V and after comparing the three

studied groups as regards their lipid profile, there

was no significant difference between the groups.

In table VI, comparison between the two groups

showed total serum cholesterol and TGs to be

significantly lower In group II, while

LDL-cholesterol showed a highly significant

difference with group I. Comparison between the

two groups showed a highly significant difference,

HDL- cholesterol being higher in group II as

compared to group I.

Comparison between the two groups in table

VII showed a significant difference; total serum

cholesterol and LDL-cholesterol being

significantly lower In group III. Serum

triglycerides was significantly lower in group 111 as

compared to group I. HDL-cholesterol was

significantly higher in group III.

Comparison between the two groups in table

VIII showed no statistically significant difference
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as regards TGs, HDL~cholesterol and LDL

cholesterol.

In table IX, total cholesterol showed a

significant difference between group II and group I

and between group III and group I (F=6.98,

P<O.OI). There was no significant difference

between group II and III (P>0.05). There was a

statistically significant difference in TGs between

group II and group I and between group III and

group I (F= 23.62, P<0.05). There was no

statistical difference between group II and group

III (P>0.05).

There was a significant difference In

HDL~cholesterolbetween group II and group I and

between group III and group I (F= 6.98, P<O.05).

There was no statistical difference between group

II and group III (P>O.05).

LDL-cholesterol showed statistically significant

difference between all groups.

DISCUSSION

After menopause, the rate of coronary heart

disease (CHD) increases in women until it

becomes similar to the corresponding rate in men

of similar age. This increased incidence of CHD in

postmenopausal women has been attributed to the

adverse changes in plasma lipids and lipoproteins

levels, especially the low density lipoprotein

(LDL) levels that increase after menopause.

Most studies on garlic had been primarily in the

field of cardiovascular research, mainly related to

atherosclerosis, where its effects were studied on

total serum cholesterol, high-density lipoprotein

cholesterol (HDL), low-density lipoprotein

cholesterol (LDL) and triglycerides (Tgs), These

were the parameters used in our study too.

Forty five females, to whom hysterectomy with
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bilateral salpingoophorectorny was indicated, were

included in our study and were divided into three

matched groups, as regards the age, general

condition and their routine investigations. Group I

received no treatment, group II received 600-mg

garlic extract daily as a single dose before

breakfast for three months and group III received

1200~mg of garlic extract daily in two divided

doses before breakfast and before dinner for three

months. Serum lipids of the three groups were

measured at the beginning of the study and three

months later.

Results obtained showed that there was a

statistically significant rise in the total serum

cholesterol and LDL, a statistically significant

decrease in HDL and a non-significant rise in TGs

three months after surgery in group I.

Group II, who received 600-mg garlic extract

for three months, showed a significant decrease in

total serum cholesterol, TG and LDL, while HDL

showed a non-significant increase in its serum

level.

. Group III, who received 1200-mg garlic extract

for three months, showed a significant decrease in

serum cholesterol and LDL and a significant rise

in serum HDL and TGs.

Stephen et al, in 1993, found that, 10

meta-analysis of controlled trials of garlic to

reduce hypercholesterolemia, showed a significant

reduction in total cholesterol level. The best

available evidence suggests that garlic in an

amount approximately one half to one clove per

day, decreased total serum cholesterol by about

9% in the studied group of patients. (34)

Results of Stephen et al more or less agree with

our results, showing that garlic was capable to

decrease total serum cholesterol. As in our study it

was found that in group I, which received no
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treatment, blood lipids showed significant increase,

while those in group II and III, who received garlic

extract therapy, blood lipids remained normal.

Steiner et al in 1996, conducted a double-blind

cross over study in moderately hypercholesterolemic

men that compared the effect of aged garlic extract

and placebo administration on their lipids profiles

and on their blood pressure. Aged garlic extracts

showed beneficial effects. (35)

The results obtained in this study support those

obtained in our study; garlic being beneficial in

lowering serum cholesterol in hypercholesterolemic

patients.

Depending on our study, the results obtained

with the dose of 1200 mg garlic extract were more

beneficial as it causes a more significant decrease

in total serum cholesterol. So, from these results

we can recommend garlic extract in a dose of 1200

mg daily (in two divided doses, before breakfast

and before dinner) as a prophylactic opproach to

normalize blood lipid profile in postmenopausal

females, hence, protecting them from cardiovascular

risks which increase in their age group.

Limitations to our study include the limited

number of cases, and the poor control of their diet,

which might affect the results. Thus, we

recommend further assessment of the effects of

garlic preparations on the serum lipid profile in this

age group on a wider scale.
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Table I : Clinical and laboratory data in the three studied groups.

Group I Group II Group III
(No treatment

(600 mg) (1200 mg) F test
received) p LSD

No. % No. % No. %

Age group:
<50 yrs 8 53.3 8 53.3 6 40.0
>50 yrs 7 46.7 7 46.7 9 60.0

Total 15 15 15 1.32
>0.05 N.S

Range 45-55 46-54 46-55
Mean ± SD 49.7 ± 5.1 49.8 ± 2.21 50.3 ± 2.8

Weight:
Range 69.5 - 90 70.5-86 65.5 - 82.5 1.65

N.SMean±SD 80.1 ±5.6 80.0 ± 4.1 76.8 ±4.9 >0.05

Systolic BP:
Range 120-160 120 - 150 110-150 0.95

N.SMean±SD 137.7 ± ro.s 134.3 ± 9.2 135.7±11.2 >0.05

Diastolic BP:
Range 70-90 75-90 70-90 1.30

N.SMean±SD 82.3 ± 5.9 84 ± 5.7 81A±6.3 >0.05

Bleeding time:
Range 2.5-4 2.1-3.8 2.5-4 0.65

N.SMean ±SD 3.3 ± 0.51 3±OA 3.1±OA >0.05
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( Table I : Continued) .

Clotting time:
Range 4.8-7.5 4.5 - 7.5 5.8-7.2 0.85 N.S
Mean ± SD 6.4 ± 0.8 6.3 ±0.9 6.6±0.5 >0.05

F.B.S:
Range 70-100 72 - 100 70-92 0.543 N.S
Mean ± SD 83.8 ±8.2 85 ± 8.0 83±6.5 >0.05

Urea:
Range 19-42 20-40 25-41 1.54 N.S
Mean ± SD 30.4±6.1 30.9 ± 5.3 33.4±5.1 >0.05

Creatinine:
Range 0.1-0.8 0.2-0.8 0.2-0.9 1.11 N.S
Mean ± SD 0.4±0.2 0.5±0.2 0.5±0.2 >0.05

SGOT:
Range 25-40 25-39 25-39 1.20 N.S
Mean ±SD 32.8±4.1 33±3.7 33.5±3.7 >0.05

SGPT:
Range 29-42 29-41 29-41 0.08 N.S
Mean ±SD 36±4.1 36±4.2 36±3.7 >0.05

Total serum
bilirubin:
Range 0.02-0.9 0.05-0.09 0.05-0.09 1.01 N.S
Mean ± SD 0.liO.02 0.07±O.01 0.07±0.01 >0.05

Direct serum
bilirubin:
Range 0.5-0.9 0.1-0.9 0.6-0.9 1.03 N.S
Mean ± SD 0.7±O.1 0.6±O.2 0.8tO.l >0.05

HB% (mg/dl):
Range 7.5-13 8.5-12 0.5-12.5 1.24 N.S
Mean ±SD 1O.9±2.5 1O.2±1.2 11.1±0.9 >0.05

WBC (xlO3/cc):
Range 5.9-9 5.9-9.2 5.1-9 0.98 N.S
Mean ±SD 7.5±1.0 7.6±0.9 7.2±1.8 >0.05

RBC (xI03/cc):
Range 4.1-5.3 4-5.2 4-5.1 1.51 N.S
Mean ± SD 4.6±0.5 4.4±0.4 4.7±0.4 > 0.05

Platelets (xlO3/cc):
Range 175-311 198-310 200-301 2.001 N.S
Mean ± SD 231.5±45.2 242±38.8 267.6±35.4 > 0.05

N.S ::: Statistically non - significant.
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Table II : Lipid profile before and three months after the operation in group I.

Before surgery 3-months after t, P

Total cholesterol (mgldl):
Range 153.1 - 264.1 160 - 287 t::: 3.25

Mean ± SD 193.5 ± 31.18 221.5 ± 36.2 P < 0.05*
Triglycerides (mgldl):
Range 72.2 ~ 363.6 87 - 220 t = 1.65
Mean ± SD 159.1±93.4 185.3 ± 34.1 P > 0.05
HDL-cholesterol (mgldl):
Range 36.3 - 69.9 29 - 47 t::: 2.98

Mean ± SD 56.5 ± 9.4 35.2 ± 5.1 P < 0.05*

LDL-cholesterol (Mgldl):
Range 72.6 - 151.3 22 - 171 t::: 4.22

Mean±SD 105.8 ± 22.3 134.2 ± 38.1 P < 0.05*

* Statistically significant
HDL-cholesterol = High-density lipoprotein-cholesterol
LDL-cholesterol=Low-density lipoprotein-cholesterol

Table III : Lipid profile before and three months after the operation, with the intake of 600.mg garlic,

in group II.

Before surgery 3-months after t, P

Total cholesterol (mg/dl):
Range 153.1 - 264.1 150 - 227.2 t ::: 3.65
Mean ± SD 195.3 ± 30.1 172.7 ± 22.7 P < 0.05*
Triglycerides (mgldl):
Range 112-315.9 88.5 - 290 t ::: 2.35
Mean ± SD 186.6 ± 65.4 167.1 ± 39.91 P < 0.05*
Hlrls-cholesterol (mgldl):
Range 49.9 -71 45.5 - 85.5 t =0.98
Mean ±SD 60.6 ± 7.3 60.6 ± 10.5 P> 0.05 NS
LD~choksterol(Mgldn:

Range 58.1-151.2 20.8 - 127 t::: 2.06
Mean ± SD 98.1 ± 26.7 78.9 ± 29.8 P < 0.05*

* Statistically significant
NS::: Statistically non-significant
HDL-cholesterol = High-density lipoprotein-cholesterol
LDL-cholesterol=Low-density lipoprotein-cholesterol
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Table IV : Lipid profile before and three months aftr the operation, with intake of 1200-mg garlic

extract, in group nn .

Before surgery 3-months after t, P

Total cholesterol (mgldl):
Range 185,~ 213 127 - 200 t = 3.6

MeaniSD 197.0 i 9.3 166.6±21.6 P < 0.05*

Triglycerides (mgldl):
Range 91.5 - 175.3 120.1 - 270 t = 3.68
MeaniSD 120:6 ± 21.2 164.0 ± 43.3 P > 0.05*
HD~choksurol(mgldO:

Range 32.5 - 75.3 47 - 85.3 t=1.l0
Mean ± SD 58.2 t 10.0 64.0 t 43.3 P> 0.05 NS
LDL-cholesterol (mgldl):
Range 87 - 121.8 20 - 109.3 t = 2.85
MeantSD 113.6 t 13.23 70.0 ±24.1 P < 0.05*

* Statistically significant
NS= Statistically non-significant
HDL-cholesterol = High-density lipoprotein-cholesterol
LDL-cholesterol=Low-density lipoprotein-cholesterol
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Table V : Comparison of the three studied groups as regards their lipid profile before the treatment.

Group II Group III
Group I (600-mg garlic) (1200-mg garlic)

Total cholesterol (mg/dl):

Range 153.1 - 264.1 153.1 - 264.1 185 - 213

Mean ± SD 193.5 ± 31.2 195.4 ± 30.1 197.4 ± 6.3

F 1.23

p >0.05

LSD NS

Triglycerides (mg/dl):

Range 77.2 - 363.6 112-315.9 91.5 - 175.3

Mean ±SD 159.1±93.1 186.6 t 65.4 120.6 t 21.3

F 3.65
P >0.05

LSD 111#1,11
HDL-cholesterol (mg/dl):

Range 36.3 - 69.9 49.9 - 71 32.5 - 75.3

Mean t SD 56.4 ± 9.4 60.0t7.3 58.2 t 10.1

F 1.03

P >0.05

LSD NS

LDL-cholesterol (Mg/dl):

Range 72.56 - 151.3 58.1 - 151.3 87 - 131.8

Mean tSD 105.8 ± 22.4 98.1 t 26.7 113.6 ± 13.2

F 1.85
P >0.05

LSD NS

* Statistically significant
NS= Statistically non-significant
HDL-cholesterol =High-density lipoprotein-cholesterol
LDL-cholesterol=Low-density lipoprotein-cholesterol
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Table VI : Comparison between group I and group II as regards their lipid profile three months after

treatment.

Group I Group II
(No treatment) (600-mg garlic) t, P

-----
Total cholesterol (mgldl):

Range 160 - 287 150 - 227.1 t=5.12

Mean ±SD 221.5 ± 36.2 172.7 ± 22.7 P < 0.05*

Triglycerides (mgldl):

Range 87 - 220 88.5 - 290 t = 2.06

MeaniSD 185.3 ± 34.1 167.2 ± 69.9 P < 0.05*

HDL-cholesterol (mgldl):

Range 29 - 47 45.9 - 82.5 t = 6.32

Mean±SD 35.2 ± 5.1 60.0 i)0.5 P<O.OI**

LDL-cholesterol (Mgldl):

Range 22 - 171 20.8 - 127 t = 7.23

Mean iSD 134.2 ± 38.1 78.9 i 29.8 P<O.Ol**

* Statistically significant ** Highly significant
HDL-cholesterol = High-density lipoprotein-cholesterol
LDL-cholesterol=Low-density lipoprotein-cholesterol

Table VII : Comparison between group I and group III (received 1200-mg garlic extracts) as regards

their lipid profile three months after treatment.

Group I Group II
(No treatment) (600-mg garlic) t, P

Total cholesterol (mgldl):

Range 160 - 287 127 - 200 t == 6.85

Mean iSD 221.5 i 36.2 166.6 ± 21.6 P<O.Ol**

Triglycerides (mgldl):

Range 87 - 220 120.1 - 270 t:: 2.31

Mean + SD 185.3 ± 34.1 164.0 ± 43.3 P > 0.05*

HDL-cholesterol (mgldl):

Range 29 - 47 47 - 85.3 t == 7.21

Mean + SD 35.2 + 5.1 65.6 + 11.7 P «0.01 **

LDL-cholesterol (Mgldl):

Range 22 - 171 20 - 109.3 t = 12.36

Mean ±SD 134.2 ±38.1 70 ± 24.7 P < 0.01**

* Statistically significant ** Highly significant
HDL-cholesterol = High-density lipoprotein-cholesterol
LDL-cholesterol==Low-density lipoprotein-cholesterol
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Table VIII: Comparison between patients in group II (received 600-mg garlic extract) and patients in

group III (received 1200-mg garlic extracts) as regards their lipid profile three months

after treatment.

Group I Group II
(No treatment) . (600-mg garlic) t, P

Total cholesterol (mgldl):

Range 150 - 227.2 127 - 200 t=2.3

Mean ±SD 172.7 ± 22.7 166.6 ± 21.6 P < 0.05*

Triglycerides (mgldl):

Range 88.5 - 290 120.1 - 270 t = 0.52

Mean ± SD 167.2 ± 69.9 164.0 ± 43.3 P> 0.05 NS

HDL-cholesterol (mgldl):

Range 45.5 - 82.5 47 - 85.3 t = 1.06

Mean±SD 60.6 ± 10.5 65.6 ± 11.7 P>O.OS NS

LDL-cholesterol (Mgldl):

Range 20.8 - 127 20 - 109.3 t = 1.1

Mean±SD 78.9 ± 29.8 70± 24.7 P> 0.05 NS

*Statistically significant
NS= Statistically non-significant
HDL-cholesterol = High-density lipoprotein-cholesterol
LDL-cholesterol=Low-density lipoprotein-cholesterol
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Table IX : Comparison of the three studied groups as regards their lipid profile after treatment.

Group I
Group II Group III

(600-mg garlic) (1200-mg garlic)

Total cholesterol (mg/dl):

Range 160-287 150 - 227.2 127 - 200

Mean±SD 221.5 ± 36.2 172.7 ± 22.7 166.6 ± 21.6

F 6.98

P < 0.01*

LSD 1#11, III

Triglycerides (mg/dl):

Range 87 - 220 88.5 - 290 120.1 - 270

Mean ± SD 185.3 ± 34.1 167.2 ± 69.9 164 ± 43.3

F 3.62
P < 0.05*

LSD 1#11, III
HDL-cholesterol (mg/dl):

Range 29 -47 45.5 - 82.5 47 - 85.3

Mean±SD 35.2 ± 5.1 60.6 ± 10.5 65.6 ± 11.7

F 6.98

P < 0.05*

LSD 1#11, III

LDL-cholesterol (Mg/dl):

Range 22 - 171 20.8 - 127 20 - 109.3

Mean±SD 134.2 ± 38.1 78.9 ± 29.8 70.0± 24.7

F 5.21
p < 0.01**

LSD 1#11, III

* Statistically significant
** Highly significant
HDL-cholesterol = High-density lipoprotein-cholesterol
LDL-cholesterol=Low-density lipoprotein-cholesterol
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