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kg ™) I RUIRAL (0.4 g-kg™') o 538 10 FL CSTBL6 /N FUW IE 4 6 JR AT, 4% 44 245 201 43 9 W A AS [ e 32 10 25 0, 200 401 15 %
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AR EAL DL . AR FUBE S 405 RNA, Real time-PCR 35 52 Ji & 46 i TLR2, TLR4 mRNA K1k, &R R M &7 &6
B R AR KK /ML FPG (P <0.05 8 P <0.01) FEARIMLTS Ins & (P <0.05 5 P <0.01), W] 5 B AT KK™ /1N BUBE 5 2 840
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Effect and Mechanism of Morus alba
for Treating Non-insulin-dependent Diabetes Mellitus
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(1. Center of Scientific Experiment, Beijing University of Chinese Medicine, Beijing 100029, China;
2. School of Chinese Materia Medica, Beijing University of Chinese Medicine, Beijing 100102, China)

[ Abstract | Objective; To study the effect and pharmacological mechanism of Morus alba for trating non-
insulin-dependent diabetes mellitus. Method; The KK mice were randomly divided into 5 groups: model group,
Morus alba high, middle and low dose groups (3, 1.5, 0.75 g kg™ ') and metformin group (0.4 g-kg™'). Model
group and control group animals were administrated with the same volume of tap water. Four weeks later, the
contents of fasting plasma glucose (FPG) , fasting plasma insulin ( FIns) were observed, and the insulin sensitivity
of mice was analyzed. Total RNA was extracted from island cells and the content of TLR2 and TLR4 was evaluated
with Real time-PCR method. Result: Morus alba of different doses could obviously decrease the amount of FPG
(P <0.05 or P<0.01), decrease the content of insulin, reinforce the sensitivity of rat to exogenous insulin (P <
0.05 or P <0.01) and decrease the expression of TLR2, TLR4 of KK* mice islet cells. Conclusion: Morus alba
had significant effect to decrease FPG and improve the sensitivity to exogenous insulin, its effects may be related to
the decrease in expression of TLR2, TLR4 and inhibition of inflammation.

[ Key words ] Morus alba; non-insulin-dependent diabetes mellitus; fasting plasma glucose; insulin

resistance; TLR2 ; TLR4
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2 RO PR SRR AR IR 5 2R MO RUE bR L 2
THLARXS B 5 2R (Tns) AN HUREL Tns 73 WA 5158
AR ALLE B R, 29 IR R 90%

R M2 RPHAY R Morus alba L. [ FERH |
FE, AWMLk, hEHRMIRITIEBIE, (AR
WHYICHZ M RN BB LR A B
WFTE R, S0t b & A 2200 B | 2R ) BRI 4 i
SEL PRI VR A, B B R g 4
YER, T2 TR 96T oS3 b, it HA B
P B A e s T S, A
SR U ML A A 1 S B g 0 L E B PCR A6 1
KK /IS BB | if 335 JB6 2 2% 3 o2, O 20 0 JBE 1 3K 1
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el A B A T AL o
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33 g,13 i M BALB/c /MR, IR 22 ~25 ¢, db
AR RLRR AR W R B B A R A F R A TR S
SCXK ( £)2009-0015,

L2 2495 M Tdes PR kAT,
At Rt BE 2y R B H AR E N Morus alba
L. o dbatvn BE 24 s v 2 2 e ) MO 3= 8 i IS
FHZE 1 7K B AR 7 J5 i e B R TR B . — UK
(e gt 5t S 25 AT IR A | S 1104121)
JBE & 2 (s, G M T IR A AR 25 ), 4t 5 110812) ;
19 5 20 & (RN PE R A H AR A BRA L it 5
1125687) . J§ &5 40 i Toll #£ 32 (K51 4 h b 5 38 71
BEIEP AR A PR A A A e & RNA $2 B0 ) &
M-MLV Reverse Transcriptase ( 3¢ [E Promega 2\ ) , 4lt
Sy 51k 18341 F1 0403189 ) ., RNAsafe, Oligo ( dT)
15, ANTP(Jb 5t 8 {0 BB AR A IR A H ) o HoAt i
X R S B el
1.3 fU# CX4 Pro 2 {3 /EM AL (£ H
Beckman) ; Onetouch Ultra 11 £ 52 B 32 ifi gAY ( 36
[ 58 7 ) 5 KZ4-GC-2016-y Ji 3 S v B e (e A%
e L o3 B4 A R 7)) , 7300 Real-time PCR
L (2 E ABI), Gene Quant I # ¥ i & & 1Y
(Pharmacia Biotech, % [E ) , DYY-M 5 Y fg k¥ (b
HTHAN— L)), SYNGENE-Gene Genius 4= [ 3}
BE AR RS (ALt A AR HARAIRAH) o
2 FHiEk
2.1 WA S5 50 FKKY /N BUE B 3R
UJE G, di o AR 5 7 IR S (3 g
kg ') (1.5 gkg ™) MRFI L (0.75 g-kg ') A
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BH4: 25— FFBUIR4L (0. 4 g-kg ™), A41 10 H . 5L
10 2 CSTBL/6 /N FURIE 3 6 B4, Hir KK /N
LA R Bk v B R, OE ot R L AR O R, A
2L g S TR RR R [ JB ik VIR B ) R 25 0, A R 4
SIEH 4 ig SRMAKK, 1 0/d, 34 445545
HBAHLIR 2 ~3 BN R A2 B

2.2 B EmELES DRIELERET, W
J2 #H K LB (O min) 885 S B ip il & 1 U-
kg ™', SFE 15,30,45,60 min J2 K SR it 900 i 6%
LA O min I B R A JEAF, 23 90 S 5 4% ik A5 1t M 24 4
5.0 min MRS A HOAG, AR BR K, 26 W0 I B R [
TR, X JBE I 2 M 2%

2.3 ZSMEIBE(FPG) (23 B i % ( Flns ) K6 0 0
5 ZARPFE B (HOMA-IR) 315 R4 2505 1 h,
SRR /IN B, 3T T IS , 43 1 W 3= 30 bk 5 B, 3 000 -
min "~ B0 15 min, BUM G B T4 FPG A1 Flns &
. % HOMA-IR ¥ i 6 5 &% #K bt 2 ",

HOMA-IR JF43 i 5 , 2R 7n e i RARPU R i o
HOMA-IR = FPG x FIns/22. 5

2.4 JEARZ0AET TLR2,TLR4 mRNA FKikilE /)
UL FE 5 , IR TR AR, 520 S0 0K AN I L ™
B 42 IR Trizol 1850 & $2 UG RNA, 47 3% % 5%, ABI
7300 % Real-time PCR {X 3k 47 52 i 52 i PCR, PCR
A% :45 °C 2 min,95 °C 10 min,95 °C 15 5,60 °C
1 min,50 NMEH, 51975 F . TLR2, sense: 5'-
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CGATGGAATCGATGATGTTG-3"; TLR4, sense: 5'-
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CTGCCAGAGACATTGCA-GAA-3"; GAPDH ,sense:5'-
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F 27 AT A e, ARON S T IR R R i A
TR i MR 2 4 BRI FE S H AR e SR 2Z 8] i R 3k
255, g2 LI g i PCRSE5G o 49 B B PR 3 32K A0 X 722
Ak — R BT 4 5 kO B SCJE A B S R 4
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3 HR
3.1 X FPG,FIns S &5 RARPLIEE 2 ot
ANTR] 3R] A AT S AR/ B FPG (P < 0.05 5 P <

anti-sense: 5'-
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0.01) , —H XK /N FPG 455 70 24 Bt [ A1, i
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TURE R AR MR . W& 1,

%1 ZM3 KKY /R FPG,FIns, HOMA-IR (80 (2 +s,n=10)

219 Fl 4k /g kg ™! FPG/mmol - L ! FIns/U-L ! HOMA-IR
E¥ - 6.44 +0.42% 27.63 £3.40% 7.94 +1.30%
Ay - 28.08 +3.31 49.02 +8.60 61.22 +13.21
BRI 0.40 13.13 2. 13% 34.37 £6.78% 18.86 +8.05%
Znf 3.00 16.61 +4.23% 39.18 £5.35% 28.97 £9.03%
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0.75 21.22 £6.78" 45.51 +4.85 43.14 +15.34"

W A LAY P <0.05,) P<0.01(E2 ).
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3.3 XS 400E TLR2, TLR4 mRNA 3358520
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(P <0.01), 0 A (7] 57 & B B K e 5 40 A
TLR2,TLR4 mRNA ik (P <0.05 & P <0.01) T
A 25 — H WK %) TLR2, TLR4 mRNA 33k 5 i A~
WY, 4 7 St B OB/ T AT B 55 TLR2, TLR4 Je H
{55 B A e i W ORUI /Y B4 I obE 7 FH 5 =2 6
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4 itig

WA R — AL R 28] 2R SR
e PR AR PR 4 B P i A 2 0 AR PR B, v R
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4 55 FlH/g kg ™! TLR2 TLR4
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Toll #3524 (TLRs ) J&: — Ff % 2018 31 52 14, 75 b
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WA, 7 A JRORE |, 38 1 0 o R B 3R A2 AR o
IR, ©F#, TLR2, TLR4 i@ it 4% I F «B ( NF-
kB) (55 Rl & PEH 7 TNF-o F1 11-6 114 3 ik 4
B AL T IR BB AT B, TLRs 4 S 998 1k
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mRNA F IR #IE# 41/ B 8 7+ &5, 6 B TLRs J H
GRS 5 1R 5 R HCHT 0 2 il 72 .
K 29 W 2 B I TLR2, TLR4 mRNA ik, #ER
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