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Abstract

Soybean B-conglycinin, which is a main component of soy protein, is known to be the active ingredient which
is thought to be effective as a supplement to correct dyslipidemia and related over weight. A large number of
patients with impaired renal function also have dyslipidemia. The combined use of statin and fibrate in subjects
with renal dysfunction is not recommended. This study was designed to determine the supplementary usefulness
of soybean B-CG to manage dyslipidemia in subjects with renal dysfunction. The study used non-blind open
study for 3 months. Blood samples were collected from each subject at the start and the end of the supplement
intake. After the study period (for 3M), some subjects continued to take p-CG without restriction of protein intake
and the beneficial effects of B-CG on the subsequent lipid metabolism and renal function were observed. The
serum TG and LDL-C levels were significantly reduced after use of B-CG supplement. Functionally significant
improvement was observed judging from the decrease of creatine levels. In the follow-up observation without
reducing protein intake corresponding to the added supplement after the study period, the above effects persisted.
B-CG is an effective supplementary food that will be useful for correcting dyslipidemia in subjects with impaired

renal function.
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Introduction

Chronic kidney disease often accompanies dyslipidemia. subjects with renal dysfunction (Cr> 88.4 umol/L or eGFR < 60
Statin is known as the most efficient agent for reducing plasma ml/min/1.73m2) under carefully controlled conditioning of pro-
LDL-C. Fibrate is used in high TG and/or also used in combined tein intake. In an additional study, the effects of B-CG intake on
hyperlipidemia (high TG and LDL-C). However, combinational some subjects without restriction of the 5g protein intake have
use of statin and fibrate for patients with dyslipidemia having been observed for another 6 months after the study.
renal dysfunction are contraindicated. Materials and Methods

B-CG, a major component of soy protein, has been report-
ed to decrease serum TG, LDL levels and visceral fat [1-4]. In
addition, B-conglycinin inhibits hepatic fatty acid synthesis, and
improves insulin sensitivity [5-7]. Accordingly, B-conglycinin
may help to improve lipid abnormalities in patients with renal
dysfunction as a supplementary food.

The present study was performed to evaluate the efficacy of
soybean B-conglycinin on hyperlipidemia (serum triglyceride >
1.69 mmol/L and/or serum LDL-cholesterol > 3.62 mmol/L) in

Supplementary food

Soybean B-conglycinin was manufactured by the method
developed previously [8], and orally used in the form of can-
dy type supplement. The powder of B-conglycinin consisted of
88% pure B-conglycinin, 5% other soy protein, 2% mineral and
5% water, which were sterilized for food use and spray dried
from the defatted soy flowers. A nutritional composition of the
supplement was shown in Table 1. The test candy contained
0.575 g of the pure B-conglycinin per piece (Table 1).
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Subjects

All subjects (n=14) were those who complicated of renal dys-
function (Cr > 88.4 pumol/L or eGFR < 60 ml/min/1.73m2) with
dyslipidemia (serum TG > 1.69 mmol/L and/or serum LDL-C >
3.62 mmol/L) and who did not normalize with the standard diet
treatment. Table 2 depicts the clinical characteristics and labora-
tory data of these subjects. The subjects have been clinically fol-
lowed at the Center of Lifestyle-Related Diseases and Ohtoshi
Internal Medical Clinic.

Study deigns

The study used non-blind open study for 3 months. Subjects
were instructed to consume four pieces of candy twice a day
containing a total of 4.6 g soybean -conglycinin (Table 1), be-
fore breakfast and dinner. At the start of the study, patients were
instructed to reduce protein intake (ca, 5g) in ordinary meals cor-
responding to the B-conglycinin proteins. After the study period
(for three months), some subjects continued to intake B-congly-
cinin candies without restricting protein intake.

Table 1. Nutritional composition of the test candies

Energy (kcal) 46

Protein (g) 4.9

Carbohydrate (g) 6.6
Lipid (g) Trace

These values indicate the amount of 8 pieces of candies consumed in
a day.

Table 2. Clinical characteristics and serum levels of blood chemis-
tries

Unit Standard value [Mean SE
Number of subjects (male/female) 14 (9/5)
Age year 73.6+0.8
Height cm 160.3+0.6
weight kg 64.9+0.7
BMI 253+0.3
SBP mmHg <135 151+ 1.6
DBP mmHg <85 80+0.5
TG mmol/L 0.56-1.68 2.45+0.08
LDL-C mmol/L 1.81-3.62 2.9+ 0.04
HDL-C mmol/L 1.03-2.33/1.03-2.66"| 1.07 +0.02
FBG mmol/L 4.05-6.05 8+0.24
HbAlc % 4.9-6.0 6.4+0.3
Cr umol/L  |57.5-94.6/40.7-69.8°| 97.8+2.8
eGFR ml/min/1.73m? 260 46 +£0.8
BUN mmol/L 2.86-7.14 8+0.2
AST IU/L 13-30 26.7+2
ALT IU/L 10-42/7-23" 262+3
v-GTP Iu/L 13-64/9-32" 284439

* Left, standard value for male; right, that for female

Ethical considerations

“Clinical usefulness & significance of isolated soybean pro-
tein for the management of obesity and dyslipidemia “study was
approved by the ethics committee of Saiseikai Senri Hospital on
Aug 19, 2015, and B-conglycinin use was included in this ap-
proved study. This study was also, conducted according to the
guidelines of the Declaration of Helsinki, and written informed
consent was obtained from all the participants.

Analyses of blood chemistry

Blood samples were taken from each subject at the start and
the end of the study. Fasting blood samples were obtained in
the morning before the breakfast. The hematological and serum
biochemical measurements were carried out by SRL, Inc. (To-
kyo, Japan) :the blood cell count, hemoglobin; TG, high-den-
sity lipoprotein-cholesterol (HDL-C), and LDL-C; aspartic acid
aminotransferase (AST), alanine aminotransferase(ALT), gam-
ma-glutamyl transpeptidase (y-GTP); total protein, Cr, blood
urea nitrogen (BUN), uric acid (UA), urine albumin and urine
protein; plasma glucose (FPG) and HbAlc ; and Na, K, and CI.
eGFR was calculated from sex, age and Cr of each subject.

Statistical analyses

The paired t-test was used for comparisons of the initial and
final clinical data. SPSS (SPSS 10.0J for Windows; SPSS Co.,
Tokyo, Japan) was used for all statistical analyses and a 5% sig-
nificance level was applied in the two-tailed tests.

Results
Subjects

The subjects were mostly having type 2 diabetes, impaired
glucose tolerance (IGT) or hypertension at G3a level from their
mean eGFR values (46.0 £ 0.8 ml/min/1.73 m2, Table 2) in se-
verity classification of chronic kidney disease (CKD) according
to the guidebook of Japanese Society of Nephrology [9]. The
average BMI of the subjects exceeded 25 (25.3 = 0.3), and they
corresponded to the initial or mild obesity according the guide-
line of the Japan Society for the Study of Obesity [10]. In addi-
tion, the subject's mean serum TG, blood pressure (systolic blood
pressure, SBP), and FPG corresponded to dyslipidemia, hyper-
tension or type 2 diabetes in their diagnostic guidelines [11-13].

Serum Lipid, Glucose, HbAlc and others

The mean serum TG was significantly reduced from 2.45 +
0.08 mmol/L to 1.63 + 0.03 mmol/L after 3 months of B-con-
glycinin intake (p=0.014). The mean serum LDL-C decreased
to 2.54 + 0.07 mmol/L from 2.90 £+ 0.04 mmol/L significantly
(p=0.029). The mean serum HDL-C did not change (Figure 1).
No significant change was observed for FPG and HbAlc.

Urinary albumin, serum creatinine and e-GFR (Figure 2)

Urinary albumin/Cr ratio significantly reduced by 40% after
3m of supplementary treatment. The mean serum creatinine con-
centration reduced from 97.8 + 2.8 umol/L to 93.1 & 2.2 umol/L
after 3 months of B-conglycinin intake with significant tendency
(p=0.068). The mean eGFR, which was calculated from creati-
nine value, was significantly increased to 50.4 + 3.7 ml/min/1.73
m2 from 46.0 £ 0.8 ml/min/1.73 m2 after 3 months of B-congly-
cinin consumption (p=0.040).
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Figure 1. Changes of serum lipid levels. The results are expressed as means + SE. (n=14). TG, triglyceride; LDL-C, LDL-cholesterol; HDL-C, HDL-Choles-

terol. White bar, Initial value; black bar, value after test period (3 months).

*significantly different from initial value (p < 0.05) by paired t-test.
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Figure 2. Changes of renal functions( Urinary albumin, Serum Creatinine, e€GFR) A) Urine albumin, B)Serum creatinine C) eGFR.
The results are expressed as means + SE. (n=14). After the additional observation (3 months), the values significantly different from the initial(before) values (*

p <0.05%p<0.01)

Other laboratory data

AST, ALT and y-GTP decreased 10-30% % during the study
period, but not significant.

Blood Pressure
Five systolic hypertensive subjects were included and 4
were normalized with the use of angiotensin receptor blocker
(ARB) inhibitor. No significant change was observed during the
intake period of supplement.
The mean systolic blood pressure decreased from 151 + 1.6

mmHg to 136 = 1.7 mmHg during the study period (p=0.175).
The diastolic blood pressure slightly decreased from 80 + 0.5
mmHg to 78 + 1.8 mmHg (p=0.616).

Additional trial

As a follow-up observation after the test period, some male
subjects continued to intake B-conglycinin with agreement with-
out reducing protein intake (5g corresponding to B-conglycinin
supplement) from regular food. Typical case was shown in Fig-
ure 3. Despite removing protein restrictions with supplementary
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Figure 3. Typical case of long-term use of B-conglycinin supplement A) TG, triglyceride; LDL-C, LDL-cholesterol. B) TP, total protein; Crea,
creatinine. Numbers in parentheses show eGFR (ml/min/1.73m2). Dietary guidance available for 0 to 3 months of intake period of f-conglycinin.

No reduction of regular protein intake after 3 months.

B-conglycinin, both TG and LDL-C together with renal function
showed improvement.

Discussion

Statin and fibrate are drugs commonly used clinically to im-
prove blood lipid levels. However, there are known side effects
from statins, including muscle symptoms, rhabdomyolysis (sec-
ondary renal failure due to destruction of specific muscle tissue),
peripheral neuropathy, myopathy, liver dysfunction, and throm-
bocytopenia [14-16]. Fibrate-related side effects include the de-
velopment of slight gastric discomfort and myopathy (myalgia
with the increased CPK). With rhabdomyolysis associated with
elevated CPK, myoglobin in the muscle flows out into the blood
and this myoglobin impairs the renal glomerular or tubular cells
and induces kidney failure [17, 18]. Accordingly, it is necessary
to carefully consider the pharmacokinetics of myogenic enzymes
such as creatinine phosphokinase (CPK) and myoglobin at the
time of administration of statins or fibrates, and combination-
al use of fibrate and statin for patients with renal dysfunction is
contraindicated [19].

Therefore, supplementary use of B-conglycinin in these sub-
jects either single or combinational use of stain is clinically
important. This supplement is also useful for the weight reduc-
tion for obesity or subjects with metabolic syndrome replacing
snacks rich in carbohydrate and fats.

Soy protein has been reported to suppress the progression of
diabetic nephropathy [20-22] and have beneficial effect for cor-
recting LDL-C [3, 23]. B-conglycinin is a major component of
soy protein, has been reported to decrease serum triglyceride,
LDL levels and visceral fat [1-4]. In this study, when chronic kid-
ney disease patients with dyslipidemia ingested f-conglycinin
for 3 months, triglyceride and LDL-cholesterol levels decreased
without disturbing kidney function. Moreover, renal function of
these patients improved. The mechanism of the renal favorable
effect of B-conglycinin, is unknown. Overloading of lipid may
impair renal function, which might have been corrected with
B-conglycinin supplement.

CKD causes hypertension, which exacerbates existing CKD,
forming a vicious circle. Since hypertension is a powerful risk
factor for CVD (cardiovascular disease), antihypertensive thera-
py contributes to suppression of onset and progression of CVD.
According to the guidebook of Japanese Society of Nephrolo-
gy [9], the recommended blood pressure should be lower than
130/80 mmHg as the target for blood pressure reduction in the
CKD. However, excessive depression may worsen kidney func-
tion; especially in elderly people aged 65 and older avoid pres-
sure reduction to systolic blood pressure less than 110 mmHg.
In this study, the mean blood pressure decreased from 151/80 to
136/78 during the study period without reducing renal function.
The in vitro antihypertensive activity of the soy protein hydroly-
sates was compared by determining the angiotensin converting
enzyme (ACE) inhibitory activity. Margatan et al. [24] report-
ed that the papain-hydrolyzed B-conglycinin-rich fraction had
ACE inhibitory activity, and -conglycinin is a better precursor
for antihypertensive peptides. Yang et al. [25] investigated the
effects of soy protein and soy protein hydrolysate on blood pres-
sure control, angiotensin-converting enzyme (ACE) activity, and
renal function in a rat with chronic renal failure model. They re-
ported that soy protein hydrolysate was effective in preventing
the elevation of blood pressure, the progression of renal failure,
and lowers kidney TNF-a level, plasma ACE activity, and insu-
lin concentration. They concluded that the beneficial effects of
soy protein on blood pressure and renal function may be medi-
ated mostly by its pepsin-digested hydrolysate through its ACE
inhibitory activity. These results show that B-conglycinin has a
possibility to have beneficial effect for renal functions through
blood pressure control.

In kidney disease, it is recommended that protein intake, in-
cluding soy, should be carefully monitored and that patients
should refrain from excessive protein intake. In this study, as a
follow-up observation after the test period, some patients con-
tinued taking B-conglycinin removing the restriction of regular
protein intake. As a result, even if the strict protein restriction
was removed, in the case of addition of about 5 g of protein,
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blood lipids were controlled without adversely affecting renal
function. There are several reports showing that mild protein
restriction does not suppress the progression of kidney disease
[26-28]. From now on, protein intake for patients whose kidney
function is mildly deteriorated may be considered to need not
merely a quantitative limitation of protein but management that
takes quality into account. In fact, there are reports showing dif-
ferences in the risk of incident CKD of animal proteins and plant
proteins, including those derived from legumes, indicating the
usefulness of plant proteins against the development of CKD
[29-30]. Furthermore, the benefits of a plant-based diet for CKD,
not only in terms of protein but also in terms of other components
(fiber, plant fats, plant anions and plant phosphorus), have been
noted [31].

We conclude that B-conglycinin may help to normalize lipid
abnormalities in patients with renal dysfunction as a complemen-
tary use of B-conglycinin supplement, and improve renal dys-
function as a direct and/or secondary effect of ameliorating lipid
abnormalities.

Conclusion

There is no appropriate drug for dyslipidemia in patients with
kidney disease. These patients require dietary treatment for
dyslipidemia. Soybean [-conglycinin has a beneficial ability to
improve lipid metabolism, and in addition, it was also found to
improve renal dysfunction. Soybean B-conglycinin is a food ma-
terial that can play a supplementary role for lipid disorders in
patients with reduced renal function.

Abbreviation

TG: Triglyceride; LDL-C: Low-density-lipoprotein cholester-
ol; Cr: serum creatinine; eGFR: estimated glomerular filtration
rate; B-conglycinin: B-CG
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