J Korean Soc Food Sci Nutr

35(5), 549 ~556(2006)

Abod

= o= 3
==

Ol M2g Zit &xiol
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Dept. of Food Science and Nutrition, Pusan National University, Busan 609-735, Korea

Abstract

The purpose of this study was to assess the effects of mulberry leaf extract supplement on blood glucose,
glycated hemoglobin (HHbAic) and serum lipids in type II diabetic patients, and also to assess safety in liver
function after mulberry leaf extract supplement. The study was a randomized placebo-controlled trial and
total 23 type II diabetic patients were divided into a MLE group taking 1,000 mg mulberry leaf extract
supplement per day as experimental group and a placebo group taking 1,000 mg cellulose powder supplement
per day for 12 weeks. After 2 weeks of wash-out period, fasting blood glucose, HbAic, serum lipid levels
and liver function test were analyzed before and after treatment of 12 weeks. The general baseline char—
acteristics, nutrient intake and life style factors of study subjects were similar between two groups during
intervention. The concentrations of fasting blood glucose and HbAic (p<0.05) decreased significantly after
mulberry leaf extract supplement in MLE group, while there were no changes found in placebo group. We
also found it showed that mulberry leaf extract supplement for 12 weeks decreased significantly (p<0.05) the
fasting blood glucose in poor fasting blood glucose group and HbAc concentration in poor HbA;c group. The
concentrations of LDL—cholesterol (p<0.05) and triglyceride (p<0.01) decreased significantly in MLE group
after 12 weeks of taking the supplement, while there were no changes found in placebo group. The mulberry
leaf extract supplement for 12 weeks didn’t show hepatotoxicity. These results suggested that mulberry leaf
extract supplement could be effective in improving fasting blood glucose and HbAc levels in the diabetic
patients, specially having high concentrations of fasting blood glucose and HbA)c among type II diabetic
patients.
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Table 1. General characteristics and lifestyle factors of study subjects N (%)
Characteristics MLE (n=14) Placebo (n=9) Total (n=23)
Sex Male 6(26.1) 3(13.0 9(39.1)

Female 8 (34.8) 6 (26.1) 14 (60.9)
40~49 1(4.3) 287 3(13.0)
Age (years) 50~59 6(26.1) 1(4.3) 7 (30.4)
g€ lyears 60~69 5(21.7) 5(21.7) 10 (435)
70< 2 8.7 1(4.3) 3(13.0)
Mean=£SD 589ER7 61.8£10.8 60.0+9.4
Non education 1(4.3) 287 3(13.0)
Primary school 4(17.4) 1(4.3) 5(21.7)
Education level Middle school 5(21.7) 3(13.0) 8(34.8)
High school 2 (87 3(13.0) 5(21.7)
College 2(8.7) 0 (0.0) 2(8.7)
Duration of <1 2(8.7) 1(4.3) 3(13.0)
abotes 1~5 4(17.4) 3(13.0) 7(30.4)
(vears) 6~10 3(13.0) 2 (8.7) 5(21.7)
Y >10 5(21.7) 3(13.0) 8(34.8)
Mean=£SD 84+47 78%58 82+52
Non-smoker 8 (34.8) 5(21.7) 13 (56.5)
Smoking Ex-smoker 3(13.0) 3(13.0) 6(26.1)
Smoker 3(13.0) 1(4.3) 4(17.4)
None 8(34.8) 8(34.8) 16 (69.6)
Drinking Mild (<2 times/week) 4(17.4) 1(4.3) 5(21.7)
Heavy (>3 times/week) 1(4.3) 0 (0) 1(4.3)
None 3(13.0) 2(8.7) 5(21.7)
2~3 times/month 2(8.7) 1(4.3) 3(13.0)
Exercise 1~2 times/week 0 (0.0) 0(0.0) 0 (0.0)
3~4 times/week 287 ' 14.3) 3(13.0)
Everyday 7 (30.4) 5(21.7) 12 (52.2)

MLE: mulberry leaf extract group.
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Table 2. Daily dietary nutrient intakes of study subjects

MLE Placebo
Energy (kcal) 1987.9+571.8" 2049.7+626.1
Carbohydrate (g) 304.2+765 324.4%+86.8
Protein (g) 86.7126.3 86.3128.2
Fat (g) 4771191 476+234
Vit A (ug RE) 925.0+323.6 831.6+410.1
Vit E (mg) 16.3£139 13488
Vit C (mg) 162.1£845 17491647
Vit By (mg) 12204 1.3+£05
Vit Bz (mg) 1.3£05 1.4%0.6
Niacin (mg NE) 18.2£6.3 20.1+9.1
Vit Bs (mg) 2.2%0.8 23109
Folate (bg) 346911347 4246%1945
Ca (mg)" 555.1+£195.2 616.7£193.5
P (mg)* 1169.1+342.0 1280.5£453.0
Fe (mg) 155%39 16.7£51
Zinc {mg) 104£3.1 10.7£3.1
Carbohydrate en (%) 61.2+15.3 63.2+16.1
Protein en (%) 17.4£52 16.8x7.1
Fat en (%) 216%13.1 209+139

MLE: mulberry leaf extract group. YMean*SD.
Significantly different at p<0.05 by two-sample t-test.
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Table 3. Chénges in anthropometrics and blood pressure of study subjects after 12 weeks of taking mulberry leaf extract

supplement
MLE Placebo
Before After Before After

Height (cm) 158.1£7.1Y 158.1£7.1 1582%57 158257
Weight (kg) 586+9.2 58.8+9.0 63.9+13.2 6421136
BMI (kg/m®) 234%3.2 235%3.0 255+53 25656
WC (cm) 8.1x7.4 85.4+86 90.6x76 89.7+9.2
HC (cm) 96.9+4.9 96.4+44 100.2£96 100.1£79
Waist hip ratio 0.88+0.06 0.89£0.06 0.90x0.07 0.90+0.07
Blood pressure (mmHg)

Diastolic 80.5x12.1 77.0x12.8 81.4+73 78.6+4.3

Systolic 127.1£189 128.7£21.0 1385+£14.9 141.3%£21.0

MLE: mulberry leaf extract group. “Mean=*SD.

BMI: body mass index, WC: waist circumference, HC: hip circumference.
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‘Table 4. Changes in concentrations of blood glucose, glycated hemoglobin and serum lipids of study subjects after 12 weeks

of taking mulberry leaf extract supplement

MLE Placebo
Before After Before After

FBG (mg/dL) 141.9+394" 135.8%+41.4 127.8+£40.4 129.6147.3
HbAic (%) 78*+14 7.0+£06 7.3%1.0 74+14
T~Chol (mg/dL) 188.4£21.9 176.7123.8 199.4+£19.6 19401194
LDL-C (mg/dL) 116.9+29.3 104.3£23.2" 121.3£24.3 1215%17.3
HDL-C (mg/dL) 41.4%+92 40.3E8.7 35.8+3.7 34.8*+84
TG (mg/dL) 167.6*t445 123.2+29.3" 152.0£55.9 155.3+51.4

MLE: mulberry leaf extract group. "Mean=SD.

Significantly different at ‘p<0.05, "p<0.01 by paired t-test.

FBG: fasting blood glucose, HbAic! glycated hemoglobin, T-Chol: total cholesterol, LDL-C: LDL-cholesterol, HDL-C:

HDL-cholesterol, TG: triglyceride. LDL-cholesterol=/[total cholesterol— (HDL-cholesterol +triglyceride/5)].
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Table 5. Changes in concentrations of AST, ALT and 7 -
GTP of study subjects after 12 weeks of taking mulberry
leaf extract supplement
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Fig. 1. Changes in concentration of fasting blood glucose
(FBG) by FBG levels of study subjects after 12 weeks of
taking mulberry leaf extract supplement.

PFG: poor fasting blood glucose level group (FBG>140 mg/dL),
FFG: fair fasting blood glucose level group (FBG <140 mg/dL).
Significantly different at p<0.05 by paired t-test.
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Fig. 2. Changes in concentration of glycated hemoglobin
(HbAic) by HbAc levels of study subjects after 12 weeks
of taking mulberry leaf extract supplement.

PGH: poor glycated hemoglobin level group (HbAc>8%),
FGH: fair glycated hemoglobin level group (HbAic<8%).
Significantly different at ‘p<0.05 by paired t-test.
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MLE Placebo
Before After Before After
AST (IU/L) 248+35" 318+87 237+t23 236*+38
ALT (IU/L) 264+46 328178 243%22 249+%36

y -GTP (mg/L) 31.6+47 337%x48 273%23 268%31

MLE: mulberry leaf extract group. UMean* SD.
AST: aspartate aminotransferase, ALT: alanine aminotrans—
ferase, y ~-GTP: 7y —glutamyl transpeptidase.
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33748 mg/LE 23R Zrletgl ot =5 A A 9 o] 4

2ol on, gokTel Al WSyt ek B AP E A S
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EAF=AGFEEY A Gy Ak dd 33
A4 g YA A vl R F S FAbska, A 2%
ol A2 kAL HAFelr] $ste] Fur FAlAA 1257
1,000 mg4] A4 FE%E 2 )

92 kgoll A A& ¥ 538+9.1 kg
o seEd 2 de] THE A
vehlA] ggteng A FEEe
qaFg v Xz} wokr) AT 7] gL 1271+
189 mmHgoll 4] 128.7%£21.0 mmHg®, o]<k7] &k 805
+12.1 mmHg 4] 77.0£12.1 mmHg2 7 2] H3}E el
A g FHFEE] A3+ FxH FAke] "o
A3g W AR gty AT THEF 141.9+1394
mg/dLell A 1358+ 41.4 mg/dLE, ¥3ld M4 E 7.8+£1.4%
o4 7.0£06%E 2] (p<0.05)3}A] ZtA4 ket 2w ¢
oM E AY A-F FEIEY Y FIH Aol Aol
E Vet ] ksl Ad &2 F0] A E0) 12577 o] Fol ]
Wi E2EGAEES 18842219 mg/dLolA] 17671238
mg/dLZ Z}43s]a, LDL-Z#H 2d ol e TS
116.9+29.3 mg/dLell 4] 104.3+23.2 mg/dLE <] (p<0.05)
A Zhag ubd ) 9 oF-2 121.3£24.3 mg/dLoll 4] 1215+
17.3 mg/dLZ W37} fldch SAA S-S 5582 4
# % 16761445 mg/dLalA 1232+29.3 me/dLE §9
(p<0.01)8}A] Zt4-3hd] vhal] 9] 2F-2 1562.0£55.9 me/dLel
2] 1553151 4 mg/dL#E £3]8] k7o) Z7}E ngdrh Akl
AT FEEG J SN FRgFel el 2 W)
S aved R k2 A3 A 18821452 mg/dL
oA AdFEEE A3 F 16131253 mg/dLE 2 (p<
0.05)8HA] ZFAgt v 38 s FolA = 11931224
mg/dLel 4] 119.94+21.9 mg/dLE W35 Ro)=x] ekoket o
N Bk A9 A A 8TH0.7% N4 ¥ F7.8
10.8% = §-2 (p<0.05)34A] FF4gk ol Hise], st Ay
2 GBI TN E67T1.2%N 4 661L1.2%E W3t Ao
geald 4 glodn) AdEEEY 125731 43 F AST=
248+35 IU/LellA 318%87 IU/LE, ALTE: 264+46
TU/Lel A 32.8+78 TU/LE, v -GTP: 31.624.7 mg/Lol A
337148 mg/LE =34 F7Fahod vt 27 AL e &
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