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Abstract

We performed a randomized double-blind placebo-controlled trial to determine whether Laminaria japonica
extract (LJE) supplement modulates blood glucose, serum lipids and antioxidant systems in type II diabetic
patients. We also measured critical parameters assessing safety in liver and kidney functions after LJE
supplement. A total of 37 patients (18 males and 19 females) were randomized to either LJE group or placebo
group. The treatment group received four 350 mg of LJE capsules (1.4 g, total) per day for 12 weeks. The
placebo group received the same dose of cellulose capsules. Baseline characteristics regarding general life
style and dietary intake pattern were similar between the two groups. There were no significant influences
of LJE supplement except for waist circumference on anthropometric parameters. As the whole, 12 weeks
of LJE supplement resulted in a little decrease in fasting blood glucose (FBG) and glycated hemoglobin
(HbAlc), but a significant decrease was not observed. Total cholesterol, LDL-cholesterol and triglyceride
concentrations were significantly (p<0.05) lowered in LJE group. The antioxidant enzymes, glutathion
peroxidase (GSH-px) and superoxide dismutase (SOD) levels were elevated in the LJE group (p<0.05)
compared to the placebo. The increase of these enzymes was associated significantly with the decrease of
MDA concentration (p<0.05). Furthermore, LJE supplement showed no adverse effects on the functions of
liver and kidney. Findings from this study suggest that LJE supplement can help improve serum lipid status
in type O diabetic subjects without adverse effects.
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Table 1. General characteristics and lifestyle factor of the subjects N (%)
Characteristics” LJE (n=17) Placebo (n=20) Total (n=37)

Sex Male 9(24.3) 9(24.3) 18 (48.6)
Female 8(21.6) 11 (29.7) 19 (51.4)

30~39 1(27) 0( 0.0 1(27)

40~49 1(27) 1027 2( 5.4)

Age (years) 50~59 5 (135) 7(189) 12 (32.4)
60~69 7(189) 8(216) 15 (40.5)

0< 3(81) 4(10.8) 7(18.9)

Mean = SD 60.7£105 62577 61.89.1

Non education 2(54) 4(10.8) 6(16.2)

Primary school 4(10.8) 1027 5(13.5)

Education level Middle school 2( 5.4) 6(16.2) 8(21.6)
High school 4(10.8) 5(13.5) 9(24.3)

College 5(13.5) 4(10.8) 9(24.3)

Graduate school 0( 00 0(0.0) 0( 0.0

Merchant 3(5.3) 8(14.0) 11 (29.7)

Office worker 3(53) 0( 0.0 3(81)

Occupation Specialist 1(1.8) 1(18) 2(54)
Housewife 8(14.0) 9(15.8) 17 (45.9)

Others 2( 35) 2( 35 4(10.8)

<1 0( 0.0) 1(27) 1027

. . 1~5 4(10.8) 7(18.9) 11 (29.7)
Duration of diabetes (vears) ¢ 3, 6(162) 7(189) 13 (35.1)
>10 7(18.9) 5(13.5) 12 (32.4)

Mean SD 105266 80=54 99+638

Non-smoking 8 (21.6) 13(35.1) 21 (56.7)

Smoking Ex-smoking 4(10.8) 4(10.8) 8 (21.6)
Smoking 5(13.5) 3(8D 8(21.6)

None 12 (32.4) 13(35.1) 25 (67.5)

Drinking Mild (<2 times/week) 3(81) 4(10.8) 7 (18.9)
Heavy (=3 times/week) 2(54) 3( 81 5(13.5)

None 6(16.2) 4(10.8) 10 (27.0)

2~3 times/month 1(27) 2( 27 3(81)

Exercise 1~2 times/week 4(10.8) 2027 6 (16.2)
3~4 times/week 4(10.8) 7(18.9) 11 (29.7)

Everyday 2027 5(13.5) 7 (18.9)

YThere were no significant between LJE and placebo groups. LJE: Laminaria japonica extract.

Table 2. Changes of anthropometric characteristics, FBG
and HbAic after 12 weeks treatment of L. japonica
extract

LJE (n=17) Placebo group (n=20)
Before After Before After
Hight (cm) 162.9+86" 1629+86 1625+86 1625+86
Weight (kg) 64.0t69 639%64 63.4*86 64.0+84
BMI (kg/mz) 249%29 246=x17 240123 24.2+26
WC (cm) 884+81 87.0£20° 87.0+t65 87.8+7.3
WHR 0.88£0.06 0.86=0.05 0.89+0.04 0.90+0.03

FBG (mg/dL) 156.0£15.2 155.8+14.2 1506+59 151.1%+54
HbAic (%) 6.74+066 6.65+064 6.75+0.58 6.93+0.74
LJE: Laminaria japonica extract, BMI: Body mass index,
WC: Waist circumference, WHR: Waist to hip ratio, FBG:

Fasting blood glucose, HbAic: Glycosylated hemoglobin.
YMean*SD. "p<0.05 by paired t-test.

2ARFE AZARADNA BH FAHA o] 150 mg/dL o]
32 At REE AAET 910k 25 94 Wel 19

Table 3. Changes of serum lipids after 12 weeks treat-

ment of L. japonica extract (mg/dL)
LJE (n=17) Placebo group (n=20)
Before After Before After
TC 1770165 1686*150" 1758*174 179.8+199

LDL-C 155.7+7.8 1382+11.1"
HDL-C 454%79  489+78 481+£55 48.2+6.0
TG 1433+13.1 1203+£99" 133.0+174 1357%+148
LJE: Laminaria japonica extract, TC: Total cholesterol,
LDL-C: Low density lipoprotein cholesterol, HDL-C: High
density lipoprotein cholesterol, TG: Triglyceride.
YMean+SD. “p<0.05 by paired t-test.
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Fig. 1. Changes in serum LDL-C concentrations by 3
different LDL-C levels after 12 weeks treatment of L.
Jjaponica extract.

LDL-C: Low density lipoprotein cholesterol, HLG: High LDL-C
level group (>130 mg/dL), FLG: Fair LDL-C level group
(100-130 mg/dL), LLG: Low LDL-C level group (<100 mg/
dL). "p<0.05 by paired t-test.
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Table 4. Changes in PMDA concentration, PGSH-px and gSOD activities after 12 weeks treatment of L. japonica

extract
LJE (n=17) Placebo (n=20)

Before After Before After
pPMDA (nmol) 158+0.88" 1.13+0.03" 1.54+0.69 1.53+0.78
pGSH-px (L.U/mg protein) 13.98+0.66 14.58+0.22 14.00+4.35 14.01+1.30
gSOD (unit/mg protein) 1.18+0.22 1.28+0.18" 1.19%+0.15 1.24+0.35

LJE: Laminaria japonica extract, PMDA: Plasma malondialdehyde, pGSH-px: Plasma glutathion peroxidase, §SOD: Erythrocyte

superoxide dismutase. "Mean=SD. "p<0.05 by paired t-test.
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Table 5. Function test of liver, kidney and thyroid gland after 12 weeks treatment of L. japonica exiract

LJE (n=17) Placebo group (n=20)
Before After Before After
AST (IU/L) 27.0+9.1" 26289 246*105 24.8+8.0
ALT (IU/L) 21.1£98 205114 19.1+77 17553
Cr (mg/dL) 1.08+0.22 1.10+0.24 097023 1.06+0.21
BUN (mg/dL) 189%6.9 156143 17.1x51 148+52
Uric acid (mg/dL) 5.03*1.65 527+1.72 456+1.07 5.25+154
Free T4 (ng/dL) 1.46+0.18 1.37+0.26 - -
TSH (uIU/mL) 1.39+0.37 2.23+0.25 - -

LJE: Laminaria japonica extract, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, Cr: Creatinine, BUN:
Blood urea nitrogen, Free T4: Free thyroxine, TSH: Thyrotropin.
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