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Effects of Saiko-ka-ryukotsu-borei-to (Kampo medicine)
on abnormal plasma lipoprotein and glucose metabolism
in diabetic patients: A comparison with Dai-saiko-to
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Abstract

This study was performed to compare the effects of Kampo midicines, Saiko-ka-ryukotsu-borei-
to (TJ-12) and Dai-saiko-to (TJ-8), on abnormal plasma lipoproteins and glucose metabolism in 32
patients with non-insulin-dependent diabetes mellitus (NIDDM). The daily dosage was 7.5 g for both
TJ-12 and TJ-8. The administration period was 12 weeks in both groups. In the T]-12 group, serum
total cholesterol (TC) levels after 4 and 12 weeks of treatment were significantly lower than the pre-
administration TC level, and low density lipoprotein-cholesterol (LDL-C) levels after 4, 8 and 12 weeks
of treatment were significantly lower than the pre-administration LDL-C level. In the T]-8 group, these
two parameters showed no change during the treatment. In the TJ-12 group, apolipoprotein (apo)-B
decreased slightly during the treatment and the LDL-C/apo-B ratio decreased significantly compared
with their pre-administration levels. In the TJ-8 group, neither apo-B nor LDL-C/apo-B ratio showed
any change during the treatment. Triglyceride, high density lipoprotein (HDL)-C and apo Al levels
showed no change during the treatment in both groups. The atherogenic index [(TC-HDL-C) / HDL-
C] decreased significantly after 8 and 12 weeks of treatment in the TJ-12 group, although it did not
change in the TJ-8 group. Fasting plasma glucose and hemoglobin A, showed no change during the
treatment in both groups. These results suggest that TJ-12 might play a role in improving abnormal
lipoproteins and reducing atherosclerosis in NIDDM.

Key words Saiko-ka-ryukotsu-borei-to (Kampo medicine), serum lipids, apolipoprotein, diabetes
mellitus, atherosclerosis.

Abbreviations NIDDM, non-insulin-dependent diabetes mellitus: TJ-8, Dai-saiko-to (AZEHN3) -
TJ-12, Saiko-ka-ryukotsu-borei-to (%2EHMIFEAT4W5i%) ; TC, total cholesterol ; TG, triglyceride; HDL-
C, high density lipoprotein—cholesterol ; apo, apolipoprotein ; LDL-C, low density lipoprotein-choles-
terol ; FPG, fasting plasma glucose ; HbA, ¢, hemoglobin A, ; GOT, glutamic oxaloacetic transaminase ;
GPT, glutamic pyruvic transaminase ; HepG,, human hepatoblastoma cell line.

often seen in patients with non-insulin - dependent

Introduction diabetes mellitus (NIDDM), are an important risk
factor for atherosclerosis. Some Kampo medicines are
Abnormal plasma lipoprotein levels, which are known to improve plasma lipoprotein abnormalities.
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Both Dai-saiko-to (FE#1i% : TJ-8) and Saiko-ka-
ryukotsu-borei-to (Z28HH0%EAT4ENG S ; T]-12) contain
the same herbal drug, Saiko (328 ; Bupleurum fal-
catum) which has an effect on improving lipid metab-
olism. There are already some reports showing the
improvement with T]*8.1'2>Although TJ-12 is known
to have antiatherosclerotic action, its effect on abnor-
mal serum lipids is not yet adequately understood.” "
Furthermore, all previous studies of the antiatheros-
clerotic effect of TJ-12 were performed using non-
diabetic animals, and its effect on humans has not
been studied. Moreover, there are no reports of the
effects of TJ-12 on glucose matabolism. Therefore,
we compared the effects of TJ-12 and TJ-8 on abnor-
mal plasma lipoproteins and glucose metabolism in
patients with NIDDM.

Subjects and Methods

The subjects were 32 patients with NIDDM, ac-
companied by hyperlipidemia, who satisfied at least
one of the following : (1) serum total cholesterol (TC)
over 220 mg/dl and (2) serum triglyceride (TG) over
150 mg/dl. The Sho (iit) which is an indication for
use of Kampo medicine given in the classics was
assessed for each patient. Patients showing Chukan-
Sho (1 ; middle resistance) were treated with TJ-
12, while those showing Jitsu-Sho (*Ejil ; strong resis-
tance) were treated with TJ-8. All patients provided
informed consent to participation in the study. Two
patients developed diarrhea immediately after the
start of TJ-8 therapy. The drug was discontinued in
these 2 patients. The remaining 30 patients were in-
cluded in the evaluation.

Clinical characteristics in the patient for the two
groups were shown in Table I. The TJ-12 group
consisted of 12 patients, and the TJ-8 group of 18
patients. The body mass index was slightly lower in
the TJ-12 group than in the T]-8 group, though the
difference was not significant. There was no signifi-
cant difference in the duration of diabetes mellitus,
the kind of diabetic treatment and the presence of
complications between the two groups. There was
also no significant difference in the presence of hyper-
tension between the two groups. The predominant
phenotype of hyperlipidemia was Ila in the TJ-12

Table I Clinical characteristics in diabetic patients
administered Saiko-ka-ryukotsu borei-to (TJ-12)
and Dai saiko-to(TJ-8).

TJ 12 TJ 8
12(1/11)  18(2/16)

n(male/female)

age(yrs) 61+8" 658
BMI (kg/m?) 23.7+3.4 25.0%3.2
duration of diabetes(yrs) 8+6 7=6
treatment of diabetes(n)

diet:oral : insulin 7:3:2 8:5:5
complications(n)

Retinopathy : Nephropathy : IHD 2:3:0 5:5:1
hypertension (n) 4 7

type of hyperlipidemia (n)
Ia: Ilb; IV 11:
smoking (n)

*
o
—
—
—

alcohol intake(n)
use of beta blockers(n)

N D —m D

Calcium antagonists

ACE inhibitors
dmean +S.D. *p <0.01 (vs. value of TJ-8)
IHD-=ischemic heart disease, ACE-angiotensin converting
enzynie

(SIS S SR ]

group, while it was IIb in the TJ-8 group. There was
no significant difference in smoking, alcohol consump-
tion and the use of beta-blockers which relate to
serum lipid levels, between the two groups.

The daily dosage was 7.5 g for both T]-12 and T}~
8. The administration period was 12 weeks in both
groups. Serum TC, TG and high density lipoprotein-
cholesterol (HDL-C) levels were measured immedi-
ately before and every 4 weeks after administration of
drugs. Serum TC and TG levels were assayed by the
enzymatic methods,s'm and HDL-C level was esti-
mated after lipoproteins containing apolipoprotein
(apo) B were precipitated with heparin-MnCL' Low
density lipoprotein (LDL-C) level was calculated by
Friedewald’s formula.” Apo Al, All and B levels were
measured before and 12 weeks after the administra-
tion by the turbidimetric immuniassay using a kit
(Daiichi Kagaku Co., Japan). Immediately before and
every 4 weeks after the administration, the fasting
plasma glucose (FPG) level was measured by the
enzymatic method using glucose oxidase and hemoglo-
bin A,c (HbA,:) level was measured by high-perfor-
mance liquid chromatography {(Kyoto-daiichikagaku
Co., Japan).

The values of each parameter were expressed in
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Table II Changes in serum lipids after administration of Saiko-ka-ryukotsu-borei-to

(TJ-12) and Dai-saiko-to (T]-8).

before after 4 weeks 8 weeks 12 weeks

Total cholesterol (mg/dl)

TJ-12 274.3+42.2 246.4+35.9** 248.1£35.1 239.5+30.0**

TI-8 260.8+30.7 251.7+41.8 253.0+£33.2 262.
LDL cholesterol (mg/dl)

TJ-12 195.5+38.9 172.8+40.5* 162.7+£30.2% 160.

TJ-8 172.6+40.0 161.1+43.9 161.0+38.6 168.
Triglyceride (mg/dl)

TJ-12 106.1+32.7 101.9+28.6 115.8%16.9 114.

TJ-8 181.2+102.6* 188.1+129.4 199.51£142.6 195.
HDL cholestero! (mg/dl)

TJ}-12 57.6*15.6 53.2+10.8 62.2+18.3 56.

TJ-8 52.0+£15.0 52.9+16.4 52.1+16.0 54.
Atherogenic index

TJ-12 4.06+1.57 3.85+1.44 3.19+1.01* 3.46+1.25%

TJ-8 4.46+1.77 4.23+1.89 4.27+1.60 4.25+1.70

Values are maen +S.D. Groups of TJ-12 and T] 8 consist of 12 and 18 cases, respectively.

*$<0.05, **p<0.01 (vs. value of before), #p <0.05 (vs. value of TJ-12)

mean+S.D.. The significance of differences between
pre - and post - administration measurements was
tested, using paired t-test. The significance of inter-
group differences was tested, using unpaired t-test or
chi square test. The p-value less than 0.05 was regard-
ed as significant.

Results

In the TJ-12 therapy group, TC levels after 4 and
12 weeks of treatment were significantly lower than
the pre-administration TC level, and LDL-C levels
after 4, 8 and 12 weeks of treatment were significantly
lower than the pre-administration LDL-C level. In the
TJ-8 therapy group, on the other hand, these two
parameters showed no change during the treatment
(Table II). The pre-administration TG level was
significantly lower in the TJ-12 group than in the TJ-
8 group. TG and HDL-C showed no change during the
treatment in both groups. The atherogenic index [ (TC-
HDL-C) / HDL-C] decreased significantly after 8 and
12 weeks of treatment in the TJ-12 group, although it
did not change in the TJ-8 group.

In the TJ-12 group, apo-B decreased slightly
during the treatment and the LDL-C/apo-B ratio
decreased significantly compared with their pre -
administration levels. In the TJ-8 group, neither apo-

Table III Changes in serum apolipoproteins after
administration of Saiko-ka-ryukotsu-borei-to
(TJ-12) and Dai-saiko-to (TJ-8).

before after

apolipoprotein B (mg/dl)

TJ-12 133.0+28.5 121.4+21.17

TJ-8 128.2+19.4 129.9+26.9
LDL cholesterol / apolipoprotein B

TJ-12 1.55+0.28 1.39+0.17*

TJ-8 1.33+£0.27 1.31+0.31
apolipoprotein Al (mg/dl)

TJ-12 147.4425.2 138.3£12.1

TJ-8 144.0£30.8 147.4+32.0
apolipoprotein AIl (mg/dl)

TJ-12 29.8%£6.4 29.4+4.2

TJ-8 34.1+5.8 37.1+7.6**
apolipoprotein Al / apolipoprotein All

TJ-12 5.36+£2.49 4.79+0.82

TJ-8 4.27+0.84 4.00+0.53
apolipoprotein B / apolipoprotein Al

TJ-12 0.89+0.23 0.89+0.19

TJ-8 0.90£0.28 0.89+0.27

Values are mean +S.D. Groups of TJ-12 and TJ-8 measured

apolipoprotein B consist of 8 and 13 cases, respectively.

Groups of TJ-12 and TJ-8 measured apolipoprotein Al and
All consist of 8 and 13 cases, respectively.

th<0.1, *p<0.05, **p<0.01 (vs. value of before),
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B nor LDL-C/apo-B ratio showed any change during
the treatment (TableIIl}). Apo-Al level showed no
change in both groups. Apo-All level increased signifi-
cantly during the treatment in the T]-8 group, while it
showed no change in the TJ-12 group. The apo-Al/
apo-All and the apo-B/apo-Al ratios remained un-
changed in both groups.

FPG and HbA,. showed no change during the
treatment in both groups (Table IV).

Body weight showed no change during the treat-
ment in both groups.

No side effects were observed in the TJ-12

group, whereas one patient in the TJ-8 group devel-
oped diarrhea and vomiting immediately after the
administration. These symptoms subsided soon after
the drug was discontinued. Analysis of laboratory
parameters revealed slight increases in GOT and GPT
after 12 weeks of treatment in two patients (one in the
TJ-12 group and the other in the TJ-8 group). These
laboratory parameters normalized after the drugs
were discontinued. No abnormal change in renal func-
tion or peripheral blood analysis was observed in both
groups.

Table IV Changes in fasting plasma glucose and hemoglobin A, after administration
of Saiko ka-ryukotsu borei-to (TK-12) and Dai saiko to(T]-8).

before after 4 weeks 8 weeks 12 wecks
Fasting plasma glucose (mg/dl)
TJ12 138.8+35.8 146.6+48.6 145.0+39.6 142.6+37.2
TJ-8 150.24+24.1 150.8+35.5 161.5+35.7 143.74:44.1
Hemoglobin A (%)
TJ] 12 7,29+1.31 7.58: 7.05x1.51 6.95-1.18
TI-8 7.64+1.84 7.73%£1.7 7.67+1.97 7.47=1.79

Values are mean +S.D. Groups of TJ-12 and TJ 8 measured fasting plasma glucose consist of

12 and 18 cases, respectively.

Groups of TJ-12 and TJ-8 measured hemoglobin A,¢ consist of 8 and 13 cases, respectively.

Discussion

TJ-12 was reported to suppress lipid deposition
on the aortic and cardiac walls of rabbits” ; however,
its effects on the serum lipids were not examined.
The effects of TJ-12 on human serum lipids and
lipoproteins are also unknown. The effect of T]J-12 in
improving lipid metabolism has been attributed to
saponin contained in Saiko” which is an herbal drug
constituting the TJ-12 preparation. The same effect
has also been noted for ginseng saponinlmconstituting
the TJ-12. In the present study, we examined the
effects of TJ-12 in patients with NIDDM. a disease
often complicated by atherosclerosis or abnormal
plasma lipoprotein levels which are risk factors for
atherosclerosis. TJ-12 treatment resulted in antiather-
osclerotic changes, such as sigificant decreases in
serum TC, serum LDL-C and atherogenic index, and
a slight decrease in serum apo-B.

In addition to a reduction in serum apo-B, the
LDL-C/apo-B ratio which was analyzed as an index

of the lipid/protein ratio of LDL also decreased fol-
lowing TJ - 12 treatment. This change suggests a
decrease in the size of LDL particles. The influence of
this change on atherosclerosis remains to be clarified.
When the apo-Al/apo-All ratio was analyzed as an
index of HDL subfractions, 7.¢., HDL, and HDL,, this
ratio was not affected by T]J-12 treatment. This find-
ing indicates that TJ-12 has no effect on HDL subfrac-
tions.

The mechanisms of reduction in TC, LDL-C and
apo B by TJ-12 treatment are unknown. It was recent-
ly reported that TJ-12 reduced intracellular cholester-
yl ester synthesis in human hepatoblastoma cell line,
HepG, cells and apo-B secretion into the medium."
These experimental results can explain one mecha-
nism of our data in this study.

When the effects of TJ-12 were compared with
those of TJ-8, which has been shown to improve
serum lipids, we found that the antiatherosclerotic
effect through the improvement of plasma lipoprotein
level was greater with TJ-12 than with TJ-8. In the
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TJ 8 group, HDL - C did not significantly change
although the apo-All level increased; however, the
clinical significance of these findings is unclear. It was
recently reported that the effects of reducing intracel-
Jular cholesteryl ester synthesis and apo-B secrecion
into medium were greater in HepG, cells with T]J-12
than with TJ-8."
support our data of this study showing the difference

These experimental results can

in improvement of serum lipid and lipoprotein levels
between TJ -8 and TJ -12 groups. Furthermore,
improvement in serum lipid and lipoprotein levels
after T] 8 treatment was very small, which is in
disagreement with the findings of a previous clinical
trial.”’ In the trial, decrease in levels of TC, LDL C
and atherogenic index, and increase in apo-Al, -All
and -B were reported after administration of TJ-8 for
16 weeks. Although the exact cause for this discrep-
ancy is unknown, we cannot rule out that the follow-
ing factors are related to the less marked improve-
ment in serum lipid and lipoprotein levels in TJ 8-
treated patients: (1) a higher percentage of obese
patients in the TJ 8 group, and (2) a higher percent-
age of patients with phenotype IIb hyperlipidemia in
the TJ-8 group, which may be based on the Sho
assessment.

No previous study has examined the effects of T]J-
12 on glucose metabolism. In the present study, TJ-12
did not affect glucose metabolism as analyzed with
respect to FPG and HbA, ..

In summary, the effects of reducing hyper-
lipidemia and the resultant antiatherosclerotic effect
were greater with TJ-12 in NIDDM patients showing
Chukan-Sho than with TJ 8 in ones showing Jitsu
Sho. These results suggest that TJ-12 might play a
role in improving abnormal lipoproteins and reducing
atherosclerosis in NIDDM patients showing Chukan-
Sho.
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