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ABSTRACT

Dyslipidemia is a condition in which a component lipid profile increases or decreases from normal
limit in the blood. Lipid profile is an indicator to determine the occurrence of Dyslipidemia, one of
the risk factor for cardiovascular disease is Dyslipidemia. The prevention can be with a low-calorie
diet and followed by consuming soy flour which is rich in Isoflavones and Lechitins. Determine the
effect of soybean flour on the improvement of lipid profile (HDL and LDL) wistar strain white rats
that have Dyslipidemia. This study was conducted experimentally, with Pre-test and Post-test
Control Group Design. This study was conducted for 38 days. The sample of this study was 24
wistar male-female white rats, aged 12-16 weeks and having a weight of + 200 grams that
experienced Dyslipidemia which was divided into 4 groups, the control group only received high-fat
feed only while the treatment group was given high-fat feed, and soy flour with doses of 0.3 mg, 0.6
mg and 0.9 mg each per administration three times a day starting from 23-37 days. A high-fat diet is
given starting on days 8-22. The treatment effect test uses One Way Anova, followed by LSD (Least
Significant Difference test) and t-paired test. The results of the t-paired test showed a significant
decrease in LDL levels (p = 0.012) and there was a significant increase in HDL levels (p = 0.037)
after the administration of soy flour in the group that received a dose of 0.9 mg / dl / times (p =
0.012) and while in other doses there is no significant decrease in LDL and increase in HDL. One-
Way ANOVA test between treatment groups showed significant differences in LDL cholesterol
levels (p = 0.001) and HDL (p = 0.001), for the Least Significant Difference test only the treatment
group with a dose of 0.9mg / dl / times indicating significant differences with other groups (p =
0,000) (p = (0,006) (p =0,024). It was concluded that the administration of soy flour can reduce LDL
cholesterol levels and increase HDL cholesterol levels in high-fat diet-induced rats at a dose of 0.9
mg / dl / times 3 times a day.
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INTRODUCTION

Dyslipidemia is a decrease in High Density Lipoprotein (HDL) cholesterol or an increase in
cholesterol, triacylglycerol in the blood. This situation contributes to the occurrence of
atherosclerosis as one of the causes of coronary heart disease, peripheral arterial disease, and
cerebrovascular disease ( as a non-infection disease) which causes the highest mortality in the whole
world. The WHO (World Health Organization) said that in 2008 there were 17.3 million people
dying of cardiovascular disease and in the year 2030 it will occur more than 23 million people will
die from disease.
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The above diseases need comprehensive and conventional handling. Comprehensive use of drugs
that have often been used in health services, while components can also be used but are not yet
familiar with health services. One of them is the provision of soybeans, which is one source of
vegetable protein which can reduce total cholesterol, low density lipoprotein (LDL) and
triglycerides, and can increase HDL. This isoflavone and Lechitins content can function to prevent
and repair dyslipidemia which contributes to the occurrence of arteriosclerosis.

Isoflavones can improve the condition of dyslipidemia through the process of suppressing
adipogenesis. Isoflavones in the human body can stimulate the formation of HDL cholesterol in the
liver and significantly reduce LDL cholesterol and Triacylglycerol Isoflavones also work to prevent
the accumulation of fat in the body by inhibiting the work of lipogenic enzymes that regulate lipid
uptake, namely the enzyme lipoprotein lipase (LPL) if the activity of this enzyme is lowered, the fat
deposits in adipocyte cells will decrease. Isoflavones also provide a negative stimulus to the hungry
center in the hypothalamus so that it decreases appetite.

Lechitins have the effect of increasing the work of the cholesterol HMG coa-reductase and 7 alpha
hydroxylase enzymes which allows to increase bile acid production and bile acid secretion, resulting
in a decrease in cholesterol because it is used to produce bile acids, especially the concentration of
LDL cholesterol.

2. METHODS

The type of research used in this study was analytic research with pure experimental pretest-posttest
control group design, which consisted of 4 experimental animal groups as research subjects, namely
1 control group and 3 treatment groups. This research was conducted at the Try Animal Laboratory
of the Faculty of Medicine, Wijaya Kusuma University, Surabaya and was conducted for 38 days.
The research population that will be maintained by the researchers is male wistar strain white rats
aged 12-16 weeks, as many as 30 rats, with a body weight of + 200 grams. The sample size in each
study group was determined by the formula Fraenkle and Wallen and the results of the sample size
were > 5 each group, according to the results the researchers used 6 individuals per group. The
sample used was taken from a population of 30 rats then randomly selected 24 Wistar strain white
rats weighing + 200 grams to be used as research samples and 6 more were used to reserve samples.
After that the rats were adapted for 7 days to avoid stress and diseases suffered by rats, then on the
8th day the sample rats were given a diet high in saturated fat until the 37th day to get rats with
dyslipidemia.

Where in this study all research groups were made to experience dyslipidemia before treatment by
providing a high saturated fat diet of 15 grams a day with the composition: Comfeed BR-1 55%,
28% wheat flour, 6% yolk, 0.2% Kolat Acid, 10% goat oil, 1% coconut oil and sufficient water16.17
In the treatment group soybean flour was also given orally from day 23-37 (flour diluted to 4ml then
pressed to mouth of rats) at different doses in each group treatment group 1 (0, 3 mg), treatment 2
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(0.6 mg), treatment 3 (0.9 mg) this dose is based on the amount of isoflavone recommended in
humans is 30-100 mg per day and rat stomach volume. 17, 18

In this study the cholesterol level examination method and the calculation of HDL-LDL levels used
the examination method of the Bioassay system with the Colometric Procedure and the results were
expressed in mg / dl.19 Results of examination of LDL cholesterol and HDL serum levels of rats
before and after treatment in each group then analyzed statistically. The first test conducted was the
normality test of the data using Saphiro-Wilk test, then the homogeneity test with the Levene test
followed by a paired sample t-test to determine the mean differences before and after treatment. The
mean differences between groups before and after giving soy flour, were analyzed by the One-Way
ANOVA test followed by the treatment effect test using LSD (Least Significant Difference test).

RESULTS

Data Normality Test

LDL and HDL data before and after treatment in each group tested their normality using the Saphiro-
Wilk test. The results show that the data are normally distributed (p> 0.05),

Test Homogeneity of Data between Groups

LDL and HDL data between groups before and after treatment were tested for homogeneity using the
Leven's test. The results show homogeneous data (p> 0.05).

Comparability Test Before Treatment

The Comparability Test aims to compare the mean LDL and HDL between groups before being
given treatment. The results of the significance analysis by the One Way Anova test are presented in
Table 1 and Table 2

Table 1.
Mean of LDL Between Groups Before Treatment

Subject Group n Mean Std. F P

LDL deviation

(mg/dl)

Control 6 64.208 10.181
Treatment 1 6 60.382 11.235
Treatment 2 6 58.197 9.259 0.368 0.777
Treatment 3 6 59.291 11.424

Table 1 above shows that the mean of LDL of the control group was 64,208 + 10.181, the average
treatment group 1 was 60,382 + 11,235, the mean treatment group 2 was 58,197 + 9.259 the mean of
treatment group 3 was 59,291 + 11,424. Significant analysis with One Way Anova test shows that
the value of F = 0.368 p value = 0.777. This means that the mean LDL pre-test in the four groups
was not significantly different (p> 0.05).
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Table 2.
Mean of HDL Between Groups Before Treatment
Subject Group n Mean Std. F P
HDL (mg/dl) | deviation

Control 6 22.678 6.592

Treatment 1 6 21.859 8.716

Treatment 2 6 25.683 6.278 0.485 0.696
Treatment 3 6 25.956 7.435

Table 2 above shows that the mean HDL of the control group was 22,678 + 6,592, the mean
treatment group 1 was 21,859 + 8,716, the mean treatment group 2 was 25,683 * 6,278. The mean
treatment group 3 was 25,956 + 7,435. Significance analysis using the One Way Anova test shows
that the value of F = 0.485 p value = 0.696. This means that the mean HDL pre test in the four
groups was not significantly different (p> 0.05).

Treatment Effect Test

The treatment effect test aims to compare the mean LDL and HDL between groups after treatment.
The results of the significance analysis by the One Way Anova test are presented in Table 3 and
Table 4 below.

Table 3.
Mean of LDL Between Groups After Treatment
Subject Group n Mean Std. F P
LDL (mg/dl) | deviation

Control 6 71.311 7.947

Treatment 1 6 51.639 10.611 12.522 0.001
Treatment 2 6 49.727 10.758

Treatment 3 6 37.978 8.638

Table 3 above shows that the mean LDL of the control group was 71.311 + 7.947, the mean
treatment group 1 was 51.639 £ 10.611, the mean treatment group 2 was 49,727 + 10,758. The mean
treatment group 3 was 37,978 + 8,638. Significance analysis with One Way Anova test shows that
the value of F = 12,522 p = 0.001. This means that the mean LDL post test in the four groups was
significantly different (p> 0.05).
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Table 4.
Mean of HDL Between Groups AFTER Treatment
Subject Group | n Mean Std. F P
HDL (mg/dl) deviation
Control 6 18.852 2.694
Treatment 1 6 27.869 6.557
Treatment 2 6 30.328 9.657 9.455 0.001
Treatment 3 6 40.164 7.165

Table 4 above shows that the mean HDL of the control group was 18,852 + 2,694, the mean
treatment group 1 was 27,869 * 6,557, the mean treatment group 2 was 30,328 + 9,657. The average
treatment group 3 was 40,164 = 7,165. The significance analysis using the One Way Anova test
shows that the F value of 9.455 p = 0.001. This means that the mean HDL post-test in the four
groups was significantly different (p> 0.05).

To find out the mean LDL and HDL of different groups with the control group, further tests were
needed with the Least Significant Difference test (LSD). The results of Post Hoc analysis are
presented in Tables 5 and 6 below.

Table 5.
Differences in mean of LDL levels between groups after treatment

Dependent Mean
Variable  |(I) Treatment |(J) Treatment |Difference (1-J)|Sig. Description
Post LDL  |Control Treatment 1 19.672000" 0.002 |Significantly Different
Treatment 2 21.584333" 0.001 |Significantly Different
Treatment 3 33.333000" 0.000 |Significantly Different
Treatment 1 |Control -19.672000" 0.002 |Significantly Different
Treatment 2 1.912333 0.733 |Not Sig. Different
Treatment 3 13.661000" 0.022 |Significantly Different
Treatment 2 |kontrol -21.584333" 0.000 |Significantly Different
Treatment 1 -1.912333 0.733 |Not Sig. Different
Treatment 3 11.748667" 0.046 |Significantly Different
Treatment 3  |kontrol -33.333000" 0.001 |Significantly Different
Treatment 1 -13.661000" 0.022 |Significantly Different
Treatment 2 -11.748667" 0.046 |Significantly Different
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Table 6. Differences in mean of HDL levels between groups after treatment

Dependent Mean
Variable (1) perlakuan|(J) perlakuan |Difference (1-J) [Sig. |Keterangan
Post HDL  |Control Treatment 1  |-9.016667" 0.037 |Significantly Different
Treatment 2 |-11.475667" 0.010 |Significantly Different
Treatment 3 [-21.311667" 0.000 |Significantly Different
Treatment 1 |Control 9.016667" 0.037 |Significantly Different
Treatment 2 |-2.459000 0.549 |Not Sig. Different
Treatment 3 |-12.295000" 0.006 |Significantly Different
Treatment 2 |kontrol 11.475667" 0.010 |Significantly Different
Treatment 1 |2.459000 0.549 |Not Sig. Different
Treatment 3 |-9.836000" 0.024 |Significantly Different
Treatment 3 |kontrol 21.311667" 0.000 |Significantly Different
Treatment 1 (12.295000" 0.006 |Significantly Different
Treatment 2 (9.836000" 0.024 |Significantly Different

Based on the results of follow-up tests (Post Hoc Test) with the Least Significant Difference-test
(LSD) test above can be described as follows.

1)
2)
3)
4)
5)
6)
7)

8)

The mean of LDL of the control group was significantly different from the treatment group 1,
treatment 2 and treatment 3.

The mean of LDL treatment group 1 was significantly different from the control group,
treatment 3 and treatment 2 was not significantly different

The mean of LDL treatment group 2 was significantly different from the control group,
treatment 3 and not significantly different from the treatment group 1.

The mean of LDL of treatment group 3 was significantly different from the control group,
treatment group 1 and treatment 2

The mean of HDL of the positive control group was significantly different from the treatment
group 1, treatment 2 and treatment 3

The mean of HDL treatment group 1 was significantly different from the control group and
treatment 3, not significantly different from treatment 2

The mean of HDL treatment group 2 was significantly different from the control group,
treatment 3 and different were not treated with treatment 3.

The mean of HDL in treatment group 3 was significantly different from the control group,
treatment 1 and treatment 2

The Difference between LDL and HDL before and after treatment
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To find out the difference between LDL and HDL between before and after treatment was analyzed
by t-paired test. The results of the analysis are presented in Tables 7 and 8 below.

Table 7.
The Difference of LDL before and after treatment

Group Before After Mean Description p Description
Control 64.208 71.3113 -7.104 Increase 0.216 Not. Sig.
Different
Treatment 1 | 60.382 51.6393 8.743 Decrease 0.129 Not. Sig.
Different
Treatment 2 | 58.197 49.7270 8.471 Decrease 0.254 Not. Sig.
Different

Treatment 3 | 59.291 37.9783 21.312 Decrease 0.012 Significantly
Different

Based on the results of the t-paired test, it was found that in the control group there was an increase
in LDL but not significant (p> 0.05) then in the group treatment 1, treatment 2 decreased LDL but
not significant (p> 0.05) and treatment 3 there was a significant decrease in LDL (p <0.05).

Tabel 8.
The Difference of LDL before and after treatment

Group Before After Mean Description p Description
Control 22.678 18.852 3.825 Increase 0.328 Not. Sig.
Different
Treatment 1 21.858 27.869 -6.011 Decrease 0.276 Not. Sig.
Different
Treatment 2 25.683 30.328 -4.645 Decrease 0.482 Not. Sig.
Different

Treatment 3 25.956 40.164 -14.207 Decrease | 0.037 Significantly
Different

Based on the results of the t-paired test it was found that in the control group there was a decrease in
HDL but not significant (p> 0.05), while in the treatment group 1 and treatment 2 there was an
increase in HDL but not significant (p> 0.05) then treatment group 3 there was a significant increase
in HDL (p <0.05).

DISCUSSION
Induction of dyslipidemia was successful in all groups because the mean LDL level was > 27 mg /
dl, and the mean HDL level was <35 mg / dl. In accordance with tables 1 and 2, there were no
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significant differences from the mean LDL and HDL levels of pre-test in each group. This indicated
that the induction of dyslipidemia was successful and there were no differences in the results of the
significant induction of dyslipidemia in each group. Giving soy flour orally in the treatment group
according to tables 3 and 4 shows a significant difference in mean LDL and HDL in each group, and
according to tables 5 and 6 only the treatment group 3 had a mean HDL and LDL different from the
other groups. Likewise in tables 7 and 8, the control group experienced an increase in LDL mean and
HDL decrease that was not significant, then in the treatment groups 1 and 2 there was a decrease in
LDL and an increase in HDL that was not significant, only in group 3 which decreased LDL and
HDL.

The decrease in LDL and increase in HDL in treatment groups 1, 2, and 3 can be caused by the
content of Isoflavones and Lechitins in soy flour. Isoflavones in the body can stimulate the formation
of HDL cholesterol in the liver and reduce LDL cholesterol and Triacylglycerol. Isoflavones can
improve the condition of dyslipidemia through the process of suppressing adipogenesis. Isoflavones
also work to prevent the accumulation of fat in the body by inhibiting the work of lipogenic enzymes
that regulate lipid uptake, the enzyme lipoprotein lipase (LPL). When this enzyme activity is
lowered, the fat deposits in adipocyte cells will decrease.

Lechitins in the liver help metabolize fat with polyunsaturated fat in it, lecithine will help the process
of absorption of fat in the liver. The workings of Lecithine in helping fat metabolism through its
ability to improve its metabolism.

Lechitins have the effect of increasing the work of the cholesterol HMG coa-reductase and 7 alpha
hydroxylase enzymes which allows to increase bile acid production and bile acid secretion, resulting
in a decrease in cholesterol because it is used to produce bile acids, especially the concentration of
LDL cholesterol. Lechitins are also known to stimulate the formation of HDL cholesterol in the liver.
Therefore, in the treatment group there was a decrease in LDL and an increase in HDL levels
whereas in the control group that was not given soy flour there was an increase in LDL and a
decrease in HDL was caused by the absence of the effect of giving soy flour as in treatment groups 1,
2 and 3. But from the results the analysis carried out was only the treatment group 3 which
experienced a decrease in LDL and a significant increase in HDL while the treatment groups 1 and 2
only experienced a decrease in LDL and an increase in HDL in a non-significant way. This is
because the doses in treatment groups 1 and 2 are not optimal for achieving meaningful results.

CONCLUSION

Based on the results of this study it can be concluded that soy flour given orally can reduce LDL
levels and can increase HDL levels in the body of rats that experience dyslipidemia so that it can
improve the levels of mouse lipid profiles due to the content of Isoflavones and Lechitins. A
significant dose of lowering LDL levels and increasing HDL levels is 0.9 mg / head / times given 3
times a day.
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