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11mg/dl #* 5 105 *+ 5mg/dl) - HbAlc (5.7 £ 0.3 %55 54 + 0.2 %) R (5.2 + 0.5 mg/dl
25 49+ 04mg/dl) - I L 2 Fa—)L (203 =% 31mg/dl »* 5 189 + 6 mg/dl) - H GRS
(150 £ 62mg/dl #* 5 103 = 13mg/dl) DEBLET (& Tp<0.05) BRENZ. N#HEL H
FEC TRET % &, NBFCIZERBIIAR & R 3 » At S IR (86 = 2mg/dl 22 5
91 £ 4mg/dl) - HbAlc (47 £ 0.1 %H» 5 4.7 £ 01 %) - MERENFEDOEELZENIZR S ik
ole, HETIE, 01 » A% 2» 6 2R mEOKTMEE (153 £ 9mg/dl 25 134 + 11
mg/dl, NS) 2R 5h, kK& IR L T 3 » A%ICIZZZIRIEE (106 £ 6 mg/dl, p < 0.05)
& HbAlc (63 +03%»559+02%, p<0.05) DEBLETHRES N

[adE] |E R 4 — 23 FAFL /D)4 UN013%EEh, XELDE 22 5 —YIH
EWEMEA, RNy 4 —BEEE, EREIMFEHEE CIXIREE ISR S high - 228, fithE
RS TR ICMBEE A2 T X8, BEMRENT EARE X,

F—T— N HE MEIRE FERRKB, TAFY VYA VY, a-Z a4 — YHEEH,
2 25— YIHEEME

Abstract

It is known that the leaves of mulberry (Morus alba leaves) contains 1 - deoxynojirimycin, « —
glucosidase inhibitor. (1) We examined that inhibitory effects of mulberry leaf powder on the
rat small intestinal disaccharidase activity and determined the deoxynojirimycin content in
mulberry leaves by HPLC coupled to an evaporative light scattering detector. Although the
inhibitory effect for maltase was very similar between tea and mulberry leaves, sucrase inhibitory
effect of mulberry leaf was ten fold stronger than tea. The deoxynojirimycin content in mulberry
leaves powder was 128 £ 12 1 g/100mg leaf (0.13 &= 0.01 %). (2) We investigated the effects
of mulberry leaf powder on blood glucose level and safety in volunteers. There were five subjects
with normal blood glucose level (Group- N) and eight with mild elevated blood glucose level
(Group - H) (female/male = 6/7, 55 = 5 years old). All subjects were taken 1.8 g of mulberry
three times a day (5.4g/day) with water and it was contained for three months. Fasting blood
glucose level and HbAlc (from 86 = 2 mg/dl and 4.7 = 0.1 % to 91 == 4 mg/dl and 4.7 + 0.1 %,
respectively) did not change after three months in Group - N. However, fasting blood glucose
level and HbAlc (from 153 = 9 mg/dl and 6.3 = 0.3 % to 106 = 6 mg/dl and 5.9 + 0.2 %,
respectively, p < 0.05) were significantly decreased after three months in Group - H. Although
there were no abnormal changes in blood and urinalysis tests, such as urea acid (from 5.2 = 0.5
mg/dl to 4.9 = 0.4mg/dl, p < 0.05), total cholesterol (from 203 = 31mg/dl to 189 = 6 mg/dl,
p < 0.05) and triglyceride (from 150 = 62mg/dl to 103 = 13mg/dl, p < 0.05) were decreased
after the intake. No adverse reaction was observed in subjects with mulberry treatment. These
results demonstrate that sucrase inhibitory effect of mulberry leaf is stronger than tea, and
mulberry exhibits mild hypoglycemic effect in subjects with mild hyperglycemia, and its long —
term intake does not cause any adverse reaction.

Key words: Mulberry (Morus alba leaves) , Hyperglycemia, Nutritional food, Diabetes mellitus,
Cholesterol, Deoxynojirimycin, « - glucosidase inhibitor, Sucrase inhibitory effect
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B/E - MRAECEORE T S BEL RIFTTZ &
LELSRETHAHAILEREL TS, £7210
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Lidn <, BEED 1H 9g FEE OEHUL, ®E
THBEZENREENTNE Y, 5% 5L BH
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Sy NGB TRE VIS X —F v b= 2 KR
o — ZIZfEH X E 3 invitro REETRMlic X 3
ZEBRHOENTWSE Y, —F, KB THWS
[7z2E DR BB Sy & — | IZIZ DNJ 28 E
DEEEEIN TIPS L L5 TRV,

DN] &A B I3 ZAFCHER A =3 gk o = b
25 7 4 — (ELSD-HPLC) % F\»C % nf g
Th5.

A, HIRE N T3 [FuEoamtt
BB Sy & — | A FV, EEEER K ORI RER
WCTREOREEMPEE - 2V 270 -k
ENDIHRERE L 7z,

MHEETE

Mt

- ERERERE - B oW E DRSS S IR X
NTWBROHEI ST & —

JERE THINEEYRSLEE U 7= 6 R 8

- BB R OERHE, FriER JA SR H g
WTHIMRRE SN T RE LR & L
T, 72V EDOERMEOMEEEE U 7-8 RS
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HERUIR
(1) EBEFEER

1. R R SR O FH 8

5y b7 E IS £ — (Sigma, St
Louis, MO) 12 02M V VREMER (pH6) %/l
A7, 100 mg/mL OEEWHE & U, KE T THEEN
AU (15 min) %, #0578 (3500 rpm, 15 min)
U7 LE A HBEREE L7,

2. TWESEK I SRR v MR R

HEEL L T~ b — 2 (100mM; Kanto
Chemical, Tokyo, Japan) 721X, A7 u— 2
(100mM; Kanto Chemical, Tokyo, Japan) YA &
200 LIC# B v LW (0.05- 5 mg/mL)
100 L ZMZ, 37 °CT 2min PR L. X5
12, MHEERE 100 L %04 T 15- 120min JRIG &
B, WEARE R To5min MBL, BERAE KRGS
7z, ALz v a3 — 2 &id, HPLCIZ & - THl
% L 7. HPLC i, Inertsil NH2 (4.6mm X
250mm, GL Sciences Inc. Tokyo, Japan) #% iy,
T b= bU—K (75 1 25) EBEMEE LT,
i 1 mL/min TT - 72, IR ZENRT (RD
Mg (RID - 10A, Shimadzu, Kyoto, Japan) {2
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K1 20—V HmEHRH

BROYHEL, /MRS

EH HE
#BEER | BAE, BRE. EHE. TVAX-KEOFE, BED—
LRI A
BRER - W2, "2, B2, M2, 12
BT R
BEORE HE. {&H, Body Mass Index(BMI), &G, &, 12
FELEM, WE, WRE
EFHRE | FRORE, ~ESorey, ~< MYy b, AMERE. A

»E (ALD).,

miEES - R |, ~ T2 A1 c(HbAle). GOT(AST. GPT
ALP, y—GTP. Alb, A/GHl. =1L
AFu—n, HDL-C, TG, BUN, Cre,. UA, Na,
K. Cl, Mg, Ca, R

K0TFo7 hI7LA—TVIE35 CICREL 2.

3. BERY Y T IVIEIR OB

SNy & — ROTHIREEE S 4 — (FRICH
7% v, Ito En, Itd. Tokyo, Japan) &, 0.2M Y
VR (pH6) #MAT1min KLT v 2 X
TR, BREHEO £ FaABRICHE L /2.

4 . Z53E)NY X — D DNJ EEOHIE

DNJ Ol & Kimura 6 9 OF & W7z, %
#)Sy & — (100mg) IZ1mLD50%7 & b =
PUL/K (6.5mMEFERT ¥ E=T &% G0
pH5.5) AMNZ THIH L, @0 RES, KD —E8
% ELSD - HPLC (ELSD-LT, Shimadzu, Kyoto,
Japan) Zft U7z, 5@t # 5 4 & L C Inertsil NH2
(4.6mm X 250mm, GL Sciences Inc.) % F >,
ELSD /&fE © 56 °C, 25T © 340 MPa, 7 7 Al
B EIR, BEM: 7% 7 = FURL/K
(6.5mM FEfE 7 £ =7 A % & te; pH5.5), Wi
# © 1ml/min THHL 7=,
(2) FEPRFABR

1. &%
TEEOFEIRFUEA W72 U, 2 DRI EUE I ZHK ik
LZEWnWgo

1-1. FEHFYE
O i 20 UL E (FIEHUS HELE)
QR — =V TRERICE X WS TERE

(1) TEELEEIAL LIS, BERE(TEAM
7 RVREBRIH S R A B & L Ol Th B &
Yy L 7=
QEREEHEADOSMEEHL, XHFEICLDEREL
7%
1-2. ot HEuE
OERIZHT BT ULE— 2 EHTEE
QBB & mIEEET 7 H IPNCERA] (MUOBERE AR 2%«
E) AL H
QBB MIBAT 4 » AU, D REBRES
EHEah-E
DR EREREEBEE T
OmIMEREERERD & 5%
O OUREEE RO FHEERTD 5 54
OUEME R OEEEARBIRO 5 5%F
OFHEEDH »E (MBI VT F=Vv
2.0mg/dl LI )
OB EDOIHKEEREED » 5%
W=z b a— L INEE L FEIRREEE
@EIM (~NEZ T YR 9I5g/d K Db 5%
R, AR R ORHR L QOB TTREMED & 535
B Ofth, IEBRE LIRS S HERE & U TRE
B EFIWr L 7=
2. WGEBET YA v
1|27 —>—# (8 1.8g) DFKIEL, EHIM
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%2 REBFRBRORE - BI5HE
HH NE
BEER - M. H2. B2, M. 12
f TR R
HEHHRE HE., K&, BMI, &ElE, AR, 1 2FE08K,
MEFHRE | FORE, ~Eevy ~= MYy b, BmERE, G0
EROME, /s
A LR - Rk | ZE e, HbAle, GOT(AST). GPTALT), ALP,
= y—GTP, Alb. A/Gl. BaLv AT,
HDL-C., TG, BUN, Cre. UA, Na, K. Cl, Mg,
Ca, R
ERE SRPERFOMLE & FRAESiE

PEMERE N 5 % (NBF) CiBERERES 84 (HED)
DRZ7 74 TEN134 (BB/&X=7/6. ¥ 55
ARt 5RR) ICHEBEX . WiEe dICRBEAE KR
BEBICBE» L, BREIE-IEABIZC1IH3E3 5 H
BIFEE X 7. HEEGRERE (058) - #EL1 » A
% - 3 » HOZEER M - HbAle, A%
B - JBEY 3 » ABROMEELFEE (R2) 2RE
L 7=,

3. FFMMiEE

OEAZEUC & 32 BEMDORGE

QEREBHUC & 2% E K OmHEERE & IO

T % BMEOKEE

4. fEETLE

BE X P+ SE TE L7z HEtENFEE L
T, {EEHGR - 1y A% - 3 AR O
XD & 5 tREE AW, p<0.05 2R E L=

& e

1. FABREREIRL

ERR & NI O TR 3D E B TH
5.
2. EBEER

2-1. BT L—DINE—Y R 5 —
Y RH v

m%ﬁ&ﬁw%ﬁwabtmiwvwﬁ—

CHE®BEEZ R U2, RE - Iz, BT

ﬂi?h

=3
REHTRIE (100g7)

MBI R (R & —) DR

K 45g
298 185g
EBE 23g
¥, Q&) 64.1g
BRi 39¢
%] 9.6¢
RE 355kcal
FRYIL Tmg
BIEHAE (FWILARED) 0.02¢
E4z2,C(VCe) 12mg
E4IBI(VB) 04meg
E43282(VB) 1.37Tmg
LF/—(VA) 3ugkd
HaTFA(VA) 7200 g
LF/—LEER(VA) 1200 g
RT R L 420mg
3 12.3mg
Ly 48mg
WF 170mg
HU L 810mg
yJ Dy NN 1300mg
r-T/BB 10img
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R R
—~ < control o < control
10 w005 mg/mL 2107 m0.05 mgmL
3 8} O05mg/mL < 8+ O0.5mg/mL
g ¢ | AS5mgmL gé A 5 mg/mL
X4 :? 4
b2 g2
N [0
0 10 20 30min 0 10 20 30
BEDOTNS—HEHEFHERE(n=3) EXDOTNS—ERAWFEME(n=3)
-glO [ & control '%10 ' < contrel
S 81 M 0.05 mg/mL = 8+ M0.05mgmL
W O0smg/mL " O0smgmL
g A 5 mg/mL ﬁ | ASmg/mL
X 4 X 4
2 § 2
- -
N 3
0 15 30 60 120min 0 15 30 60 120
min

REDRHS—LAWEE(N=3)

REOROF—HEHEEME(=3)

1 BELREOVLY-YHEGEYE (B n=3) 227 —-¥HFGEE

(F.n=23)

R - REL B ICRIRFNEHEEFESR Sz, v L4 — YIHEEME RS
DHEERR S NT=H, 27 7 —EIEHIEREL D B REDIES 258 10 558

WIHFER AR 5 1.

WEEENREINTED, ZOEELERDS 2D
DOHEETERED 2L 4 — PIHEEELAD &
AW

—%, 22 7 —XEEREBRFER LEEIRL
TW5H, BEEH7ZDDIEEIXZh EFhFEL
DEREDIES PVRHEBEEHLR N, 2D
PHEMERIZREL R LT I0fBLE®NTH 3
ZEMWRBEIh, ZOERIIEHET HHEEBRS
(DN]) Itk B eHtEans.

2-2. )\ £ —HhD DNJ DER

QICHRERHO s O N ST L ETRT. &
#/)S £ —d D DNJ 1, Rt = 36min (2 & — & 2
Roh, DNJEAEEIE 127.7 + 1244 g (100mg
leaf, n = 3. 0.13 £ 0.01 %) T®» - 7=.
3. ERRREBR

3-1. BEIR - BRI A CHEEE KX O iEE
AREECAEEZEIR WL D 572,

3-2. ZEIERFIIMEEDOZAL

N #Ci, 1BEBAIEEE 86 £+ 2mg/dl, $EH 3 »
A% 91+ dmg/dl TH D EREEF AN AL 5
7=, HEFTIX, BEL1 » A2 & IMFEE O @
M (BH4GEF 153 £ 9mg/dl 2* 5 134 £ 11mg/dl,
NS) R 6N, BHMEEEERL T3 » A%
(106 &= 6mg/dl, p < 0.05) 1228 B 11 5E & o
AREKTHR N, Fizaef (N+HB) T
b, B 1y A2 5 MBHEOKT (PR
127 & 11mg/dl »* 5 117 & 9mg/dl, NS) » R 5
h, BRAERE B L T3 » At (101 & 5mg/dl,
p < 0.05) IZIZZEERMBEMEO TR LK T2RR 5
iz (F4).

3-3. HbAlc D& 1l

N BT, BAAAET HbAlcd.7 = 0.1 %7 5 1EHL 3
» A3 47+£01% (NS) LEZPRo6PEr -
72, HETI, 8EH 1 » H#RICIE HbALC IZAE T
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DNJ

(Rt=36min)
m (L

0 10 20 30 40 50 60 70 min

X2 FEMEHOIOV T T L
FZENNTL D 1-FFFP IV
<4 (DN]) 1%, Rt=36min iIZ¥
— BRI (KRED).

»o72h (BB 63+ 03%» 56 62+ 03%,
NS), 3 » ABICIZ 59+ 02 % L HARIZIET L7~
(p<0.05). Fizefl (N+H#E) T, EH1
# A% D HbAlc 3 ARZE ThH - 720 (BAUHEE
57+ 0.3 %% 5 56+03%, NS), 3 »H#IC
54+ 02 %EHREIETLEZ (p<0.05 F4).
3-4. IMEREDELN

MEREE, arvxsu—L (T-CHO), &
HWEYESe5 4> (HDL-C), H¥HER (TG)
D3IFEHIZOWTKRE L (F4). Barvzaswo
—id, N TIIENBRER (195 = 12mg/dD)
EHEHEL3 » A% (187 = 8.7mg/dl, NS) & T2
BRENEh-720, HEFE N+ HEFTIIBHMA
i 208 &= 6.9 & 203 &= 31mg/dl 25 3 » H# T
i, 191 =+ 8.0 & 189 & 6mg/dl L HEIZIE T L 7=
(#1912 p < 0.05). HDL-C i3, N# T3 B
(66 £ 8.1mg/dl) & 3 » A# (69 = 8.5mg/d],
NS) TEBREhEL -7z HE#EE N+ HET
L BAMEEE (56 = 6.0 & 60 £ 4.4mg/dl) & HESL
3» A% % (55=+ 3.0 & 60+ 53mg/dl, NS) 3
s o7z, mMERERIE, N#F TG
(114 = 20mg/dl) &L 3 » A% (78 £
9mg/dl, NS) e EZRR oG ->724, HEL
N + H Bf TIZBIRER: 172 + 27 & 150 £ 62mg/dl

7535 A% 119+ 18 & 103 + 13mg/dl L A&
12 (F£IZ2p<0.05) KT L.

3-5. Il - FREREE, 2Dl

13 (N+HB) T, BEETEER3 » A
BLEHBRLTERAEEL S -7 DI, IRk
(FHLHT 5.2 £ 0.5mg/dl 2> HHBHEL3 » A# 4.9 =
0.4mg/dl, p < 0.05) T&H - 722, IEHHFHAAT
HOREIZENEEZ N (R, [RFEIHD
U7z, MBEEETICHRT AR Bbhr.
ME - ikt - DEBERIOZELIZR S Wb - 7.

Z =

FEREBRICH W ZRE ST 4 —1F, 2n
F D EmM A THRERURE U 7= SRS T
5. BENYX—hO DN EHEHEIT 1277 =
124, g (100 mg leaf), 2% 1, 013+ 0.01 % T
otz BENSYE I, BT -8 REEE
A EBERANOHMEN#®EZ 25, ZONH
ICXK D AEEEERTICEN IR 2 RET 50
T reEI6N5.

INE—BEIN =2 E20FDTILT—A
2, A2 5 —XiL, Avu0—R&7)La—-x¢& 7
WD b =GR TIHERTHSD. LT, 7L
I-ZADEKEMETTHEE, vLa—¥ RS
22T —EEEMEEIATHEE WS T LItk
5. w4 —YHEEMEL, $E- - RELICE
RGN LEHERONWERE S 720 TELHESOEERSE
WRBED SNz, —F, 225 —-¥HEHEMEZ
HICERTFOLREEIIR LTS8, EEH-D
DEHERELD B REDIFE D HH 10 fFHE
EEASE NS, COERIESHEXNBHE
Wiz k s LRI N, REIZEEN S DN A
REILEENAHTFVEIDE A2 75— ¥ ES
AR HEL TCWBEEZ 5Nz 10,

BRAME SN TSI REOEFEME L L TIE,
PTFRZEToNTH5. TERGRICKITTHRE
UCTHEISRIETER (MEDO LA %#HH 3 5),
JEE I KIETRhR (i 25a—ik EIgE
BEmAEHET ), MECRIEIHR EEED
WIMKE 24 2), MEROFwEMEICRIZTHRE
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x4 BEGHMSRE (08) LEHER (14 A% 35 AR OmK - A{b¥0%dL

(n=13)
g2a EREEN | BR1sA% | ERIsAS Fhest
R vs 3588
RBC 400540 .7 ul 437410 44811 —
HGB 130~178g.7di 138403 142404 —
Het 400~520% 422410 427410 —_
WBC 3000~8900.” &1 49964263 58044345 —
PLT 150~350 5.7 1l 23011 249412 —
GLU 55~ 109mg.~dl 127411 11785 101135 ) p<0.05
HbATG 43~55% 57403 5603 54302 p<005
UA 70me/dIBLF 52405 49104 p<005
AST(GOT) 8~3TI~1 C 2Baxd 212413 —_—
ALT(GPT) 4~431U 230+15 203424 _
7 -GTP !4~"581U/ 1 3853218 31659 _—
T-CHO 130~219mg.”dl 20331 18946 p<005
HDL-C 40~88mg.~di 6044 60+53 —
TG 35~149mg.”dl 150262 103:£13 ) p<005
CRE 05~13mg/dl 074009 074004 —
Na 135~155mEq1 142412 14205 —
K 35~55mEq./1 41402 41401 —
Ci 98~ 107mEq.”1 10402 103-}:0.4 —_

(MmO FmEN A MH\IZT5) BETH 5. HL 2 (BA7u—-SHOEEREZHSESES) TH
BRICRIFTEIRE LT, MIbBIC T 5. RIEHHNIC BT AHRELTE, 7y VIR
(EFEPRHE 2 EMX Y 3), BRMEIZRIETR FEE T B0 (RIBVIHRZED R WD)
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Th5.

ZD X5 IhkA BRIRBEIFRE S IR Eh Ty
L, J|EIZEFIND o - NIV E - YIHE
WA €D DNJ BPUBEREER A RBE L T\ 5
EEZONTVWBZ EH S MBEHENDRIRIZEH
U, ARESREAER T IR bR E & I % MFHE
RANIZFT ARE S L —DOFHEEREWIZD
WTREEL 72, SHEOFREBRICBM LR VT 4
TEN13 &id, BEREMEOFAE L SHEB LY
DRELSEFLT 14D0BREEE L7 %
OWR, EHMBEO NI, MmEME -
HbAlc - MIEME 5 ELTOBREE TER 3 »
AgicERLEZELZR S Wik 572, —J, ith
EEREE HBE T, MEE - HbAlc - INERE
(av 2 7a— L ROH ) »48E3 » A
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