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WE B R Rt AR, 54T 2 vt 3t 2 AU i (T2DM) X R RE Toll # 5% 4h & 2 T 45 5 o A W A ik 09 %

w0, W IRAT L EARIUA] . T ik R IR SPE S Wistar X R 46 R, M5 AAAR 8 BlJG , MU iZ 4 44 i i2 8 & (STZ) , vA
& T2DM #EAL | AR 4% dn 4B A AL AL KR AL s B AL 20 | TR 25 — F AUIN(0. 2 g/kg) B Ao Fe vt & KA 2 (3 g/kg, 1 &/
kg) 28, B0 12 R, A 10 R X KA EFATRA, # R LS, 745 12 8,5 A0NL 2B adE, 5+ T4 11 Batitss OGTT =
ITT S8, 2 kS % kG fo ik A M X3 (ELISA) 3% 7 & il 52 e i b Me £ & IL-6 /B3R 58 B F-(TNF-) #2 C L 2% &
(CRP) /KF, 520+ PCR % ml € X AT AE TLRs & MyD88 \ TRAF-6 . # B -F-B mRNA /K-F, &R . KA LB &5, i %
GRRFR R, 2 F A% FEL(P<0.05) 4t F172) B F K&, fo i F 1L-6 CRP R0 2 AR, 2 F A 403t 5
3L (P<0.05),TLR7 . TLR8 . TLR9 u&;ﬁf #1455 A TRAF-6 MyD88 . 4 B F-B mRNA A8 3 & ik ¥ s #7420 9 2 %
&, 2 AT FEL(P<0.05), i et BAETae L LAp S A2 28 TLRs AL Fais 5 K&, B BR LA % .
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Effects of Folium Mori on the Gene Expression of TLRS and its Downstream Signaling Elements in Liver of T2DM Rats
Wang Min' ,Ma Quantao' ,Li Yaqi',Liu Chenyue' ,Zhang Chi',Qiu Minyi'
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Beijing University of Chinese Medicine , Bejjing 100029 , China )
Abstract Objective:To observe the hypoglycemic effect of Folium Mori,and analyze its effects on the gene expression of toll-like

,Zhang Caijuan' ,

receptor and its downstream signaling element in the liver from type 2 diabetic rats,and to explore its action mechanismo of hypo-
glycemic. Methods : The rats were fed with high-fat fodder for 8 weeks, and then were given intraperitoneal injection (ig) with
streptozotocin (STZ) to establish the T2DM rats model. The diabetic rats were divided into model group, metformin (0.2 g/kg)
group , Folium Mori high and low dose groups (3 g/kg,1 g/kg) ,with 12 rats in each group,and another 10 rats were selected as the
normal control group. The drugs were given by ig administration for 12 weeks, and the fasting blood glucose was detected every
week. Oral glucose tolerance test (OGTT) and insulin tolerance test (ITT) were conducted in the mid and later phases of experi-
ment. After the experiment,serum insulin, TNF- IL-6 and CRP were detected ,and the expression level of TLRs and MyD88, TRAF-
6,NF-B in the liver were detected by real-time PCR method. Results: After the intervention by Folium Mori,the amount of blood
glucose and water intake were decreased significantly (P <0.05 or P <0.01) ,the glucose tolerance was improved, the contents of
IL-6 and CRP in serum were decreased significantly (P <0.05). The expressions of TLR7 ,TLR8 ,TLR9 and TRAF-6,MyD88 ,NF-
B were decreased obviously (P <0.05 or P <0.01). Conclusion ; Folium Mori can ameliorate diabetes,and its mechanism may be

by inhibiting the expression of TLRs and its downstream signal in liver tissue.
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SR 22— G B A A £ B 5 AL
il DU 5245 28 05, O i A M, 7 2E 5 e i b
JRE AL A T-o ( Tumor Necrosis Factor-a, TNF-) , [
YA 2-6 (Interleukin-6 ,1L-6) L &% C 2 )i & 14 ( C-
reactive Protein, CRP) 5 4 1k = b 18 i 6 A7 8 FR A%
. Toll ¥:% {4 ( Toll-like Receptors, TLRs) J&Hay% hj
B E B P SR, S BCRSS & )5, vt
FE&FE 73 46 [N T ( Myeloid Differentiation Factor 88,
MyD88 ) {1 75 5 ik A2 B MyD88 ARAR MM 5 & i
PGS BB R T-B i S 40 W A RN 3 IR
TS R E SR, FEEn®E IR,

M N FEBHEYZ (Morus alba L. ) B, R
H L HEIE AN 2, A XU i it A 5
H Z &, Al R T 2l HF T8 bR 36 97 e B
BT(ARREPH), FH R HIH K&, IETH
B W IR 5 AR B 2 B IR R A A
W7 I ABEST 2, Sk By A7 T2DM 2
R 0, X T2DM I K E R A — R BB A 1R
FANOM S SR B A R e R LA S 2
L A A A B B ik
% PBK 5 55 AR e S B MR o R4y
A S et AT DA 3 A ) 2 P 7 3 JBE P 2 3K T R
I FUR S R B A A PR 9 9 0 A 4
18, ATRBUZHATIADE T K B, S a] BEAR B A Vbl
PRAGRSTHD KK /)N BB IR 4 21 v TLR2 il TLR4 mR-
NA (335" JR SEs2 d )UR BN AT FEAIE T2DM
/NBURFIEZL 43 TLR7 \TLR8 | TLRY [y 335",
I, A SR AUAE AT I S B0 iy Bl |-, i — PR Rt
X} TLRs 24K K H T {5 5 oo 28 12 m .
1 #BEFE
L1 #E
1.1 sh¥y  EBUMEE Wistar KB, SPF 2%, K&
180 ~200 g, it DUARE (b at) AW H ARG PR |, 525
YL P VF RIS - SCXK (32) 2016-0002 , 1] 5 Tt
AU R 2R B PR S ) B L S 38 Sl A T
E5 . SYXK( 51 )2016-0038 .
L2 2 RN K 2y
UETE RN B8 N RBHHYIZ Morus alba Lo Y
TR b AT E R 2RO BR A R it
IO (3 B ifgriti 5 i 25 A PR A 315 AAT8173)
L 13 R 5 0GE  #EIRIA R R (STZ) (3£ Sig-
ma, {5 : WXBB6772V) ; #55 ONE TOUCH [fil i 4%
oA (Eifg) BT s A1 A BR 2 ) 41t 51 4002886 ] 5 TG
FKH G A (I 24 4 A1k 22 a0 A BR 2 W)L it 5

20110104 ) s A=4955 BN JBR 8 28 TR SB[ o A 7 (o
) T2 BRA W] 415 EVG4950 | 5 KR ELISA [ £
il f & (3£ H ALPCO, it 5. 04857 ) ; K K ELISA
TNF-it 7] & (2% Life Technologies, #t 5
1818268A ) ; il ELISA 1L-6 1t &5 ( 2% [ Life Tech-
nologies , 41t 5 ; 17800908 ) ; & i, ELISA CRP i %] &
(32 Life Technologies, #t5-:0739103116 ) ; Trizol iz,
(£ E Invitrogen, fit5: 15596 ) ; cDNA & i 7 &
( ZE[E Thermo Scientific , 5 :00279105) ;SYBR Green
87 & (Applied Biosystems, 5 ;1508501 ) ; Multiskan
FC BIffHRY (Z£ [E Thermo Scientific ) ; CFX96 I SE i}
7¢ytE & PCR L ( 32 [F Bio-Rad) ; Biofuge Primo %I g
UL 3E[E Thermo Scientific)

1.2 i

L2.1 el SER & REUE MR IR 1 RS,
BEPLZEI 10 HON IE# 20 , 4E R iR 37, HAR R B
FIRRIR R 8 A J5 AR R 14 h, B TESS 1% STZ
RN SE tpik (0. 1 mmol/L,pH 4.2 ~4.5,4 C),
Ry 20 mg/ kg PAHE , T H 6 IR ZH (IR 1 A 45
FAEIR N ZE R o ST E 25 7 R BT R SR AL, I K
2 8 IR, 1008 (E T 12 mmol/ L B4R Sk 15 455
Iy o KRBT 25 I M E (B BE DL 23 A BB 20 L — H UK
(0.2 g/kg) 4 F M im0 i (3 g/kg) ZH 1 5 AR
(1 g/kg)dH, B 12 H,

1.2.2 4525750 PRIGERMS ke, B 10 £ B Y 2
BTk ,85 CHEZE 10 h, JmFA[E]E 90 min, 1398, He 4
FHETAEL R 3.75 mg/mL, HERHZ, 1R/, %
8212 J, EH ARSI 45 T 5 R s ik K o
1.2.3 KdEbR S0k 1) — A8 ARAI « 4 4 I
FERBUAHE N 24 h N REERIPOK & 1 IR, A2
11 JE A AR AR K 12 h 5 AT 72 16 3 26 Wi i
LB (OGTT) , HEH 45245, 1 go/ke 25 BV, D 2
0.15.30.60.90 120 min Y454 MAHE., 252550 12
JAES AR 12 h 5 gE A7 IR 8 2K i 52 5 (1TT)
BB 25,75 Uskg R 2, & 0.15,30.60,90,
120 min & ZH MBE(E., FIRSLIES WG, 258 14 h
J& M8 F B BRI, ARG 20 BRI TR, AR 481270 6 i
B 3 SR A LV P B 2R TNF- (1L-6 . CRP 7K~F-,
2)TLR7 ., TLR8 ,TLR9 , MyD88 , TRAF-6 , NF-B mRNA
AR SF-I0 5 = R BURR I J BB JE e R i, - 80 “C R
1o Trizol P42 HURF I 41 21 i RNA, B4 iR 25 11 £ 41
SICARTIN RNA M 2 N 5 & E . NCBT B4 4 45 i)
KELRNA B SBT3 19 i b st i fE AL
HEARFRA B G 51T
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B-actin [~ Jif 5-CCAGCCATGTACGTTGCTATC-
CAG-3, T ¥ 5-GGAACCGCTCATTGCCAATGGTGA-3,
TLR7 | i 5-GTGTGCACCAAGAGGCTACA-3, T Jif 5-
TGGCCCAGGTAGAGTAGATTC-3, TLR8 I i 5-CT-
GTGGAATGCAAATGATGG-3, F i 5-TCATTTCTC-
CCCAAGTCCAG-3,TLR9 I 5-TGCAGGAGCTGAA-
CATGAAC-3, T 5-ATTGGACAGGTCCACAAAG C-
3, MyD88 I i 5-GTGGTGGTTGTTCTGACGAT-3,
IiF 5-CGCAGATAGTGATGAACCGTAG-3, TRAF-6 I
17 5-CATTGTGAATTCGCTCTAGTGA-3, T i 5-GGA-
CAGCTTTGATCGTGGA-3, ¥ F-B ki 5-
GAAGAAGCGAGACCTGGAG-3, T iif 5-TCCGGAA-
CACAATGGCCAC-3, #Z 8 SYBR Green i 5] & &
K, PCR &AL, T 20 pl SRR R FEATH 3
FEEARBE 2 A AT AL, BOLH T8 CT H, 4%
BT Plaffl ASTHEE H AR k5
Ratio = (£, ) &C"weelclibuertst) /(g ) & CT ref( calibrator-test)

o CTyger ( calibrator-test) = (CTyper ) a549-( CT et ) asaoprx
ACT, ¢ (calibrator-test) = (CT,¢) asso-( CTrop) asaoprx

Horp B Eo 20300 HAYFE D AN N S 1 7

IR,
L3 Geiborik R SAS 9.2 St pEA BT

i, R (0 £5) FoR o HAFEIES M, ]
FACR RN 3R T7 2200 M s IR 7 22 2 5 574k, 4]
U873 5% i LSD w5 DUNETT's T3, Hdfids 4T
FIED, BB A L BCR A S U R, UL P <
0.05 JZAAFRITFE L.

2 #R

2.1 541 T2DM K EMARE L YOKIER ILE S5
Hh TR R BRE S B e 0 H B TR LR AR T, BT L A

KRG s BRI T 2%, BT REM K
P2 AT R RS G A AR A6 R B 8, R A8 o 5
12 JE B . 515 % X R4 He g, A 750 4 (R B i
TR AL FE L (P <0.05) , IR KoK
HAME RSB ENN, ZRAHIT¥E XL (P <
0.05) ; SEIRYZ Hess, — BOSUNCZE MBS Ak & ok
HI BRI, ZF A5 E (P <0.05)  [AfkH
SRS B 5 S8 2L B AR OK B B R R AIG, 2 R
Gl X (P <0.05) , {H {45 Ak & 2 AR b A i
. W1,
2.2 541 T2DM K FRUBE TR 2 0 e 1 3% i o Lb 4%
511 J8, 51E 5 X AL g, B 4 H B R
(BRI B 5, 2 58 Gt L (P <0.05) , ik
THEAEFEFA, ZRAFRITFEL(P<0.05);
SRR e, — HORUIRAL e e B g, R T
AR /N R, 22 59 GEi 24 L (P <0.05) , 0t
B2 90 min A1 120 min B IR FH 55 A%,
LTI R 2R, ZRAESITFERL(P<
0.05) .
2.3 52 T2DM K SR8 s & 2 5 2 S 5 R
IR S RE, S IEE 4 R, R
RIS R R R, 2R AR EE (P <
0.05) ,AUC BB & FIEH 4, 2 F A 542X (P
<0.05) , Has g e 2 & B T &, S R 3kt
TR ETH R, ZFAEFRITFRE (P <0.05) ; 51
UL e, — HOBUNRAL St s i 4 AUC I8 25 B
R, =S AR (P <0.05) , 5B =R & &
A 5T B, 19 5 2 MK 48 0 (HOMA-IR ) 5 35 B A1,
ZRAGITFE (P <0.05), W3 4,

x®1 54HT2DM KREERRKSFIELE (v £5)

215 K (g) ok (g) HE(g) 1% ( mmol/L)
IEHXEH(n=8) 615.78 £58.07 36.89 +5.00 26.89 +2.04 4.3 +0. 80
PRI HRZH (n =12) 355.50 +33.09 266.33 +67.22* 44.83 +4.76* 24.9+3.09*
T HXR (n=7) 375.71 +31. 41 111.44 +17.53%2 33.33 £3.06° 6.8 +£2.24%
FEFREA(n=9) 364.70 £67. 41 170.00 +12. 072 38.50 +8.16 18.9 £2.424
FRFEH(n=10) 341.50 +50. 57 226.38 +34. 74 44.13 +3.07 22.9 +3.39

T SIEH X IR AL, © P <0.05; SR LU, * P <0. 05

R2 SHET2DM KREMEMREREMEBLLE (x5)

4 0 min 30 min M%ﬁo( ZiriuvL) 90 min 120 min AUC(mmol/h - L)
E#NTIEZE (n =8) 4.8+0.71 8.4£0.95 6.9£1.53 5.0 £0.42 4.6 £0.39 10.02 +0. 82
R RRZH (n =12) 23.1+0.99* 32.2+1.04* 27.6+3.26* 27.1+2.70* 24.8+1.05* 43.79 +2.50 *
ZHXUIRA (n=7) 11.3 £3.57% 16.0 £4.57% 11.6 £5.73% 8.6+3.774 5.4 +2.28% 22.09 +15.41%
FEEHlEH(n=9) 19.9 +5.11 30.2 +3.54 25.2+1.90 22.5+1.03% 20.9 +1.66° 39.65 +2.82%
FEFHEH(n=10)  23.1+1.86 32.5+1.27 28.3 2. 11 25.0 +6.00 23.6 +2.07 44.46 £1.73

TS IER X BRI, P <0. 055 SR LEE, © P <0. 05
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F3 SHETDM KR ITT L& (FE 11 F) (v £5)
T4 (mmol /L)

Q =]

40 0 min 30 min 60 min 90 min 120 min AUC(mmol/h/L.)
EH XA (n=8) 5.02 £0.34 1.38 +0.28 1.40 +0. 50 1.25 +0. 32 3.53+1.52 6.53 £1.39
BIRISHIAZH (n=12)  29.27 +4.31°* 19.18 +9.28 * 9.18 £9.41°* 6.63 £9.39" 7.98 £7.90 " 34.42 +18.24*
T (n=7) 11.82 £3.974 8.82 +6. 60 5.47 £7.49 3.35 +£2.50 2.13+£0.77 13.60 +8. 84
ZEFEH(n=9) 19.37 +1.81%4  11.85+5.46 3.83 £2.51 2.77 +0.79 1.97 £0.71 18.10 £3.69 *
ZMHREH(n=10) 23.73£2.43 13.27 +2.89 5.25£2.92 2.25 +1.01 1.60 +0. 36 15.61 +4.93

TG IEW X AL, P <0.05; S LEE, © P <0.05

F4 SHEATDM KBRBEBEREKFLE (v =s)

2053 R (&/L) HOMA-TR( % )
E#NTIEL (n=8)  29.33+3.93 5.3+1.12
MBI PRZH (n =12)  66.70 £7.99* 69.63 £9.51*
ZHXUIRA (n=7)  42.90 +13.62%° 13.96 +9.322
ZEFEM(n=9) 63.35£5.52 52.82 £10.82%
ZMCHEA(n=10) 65.17 £5.24 63.90 =13. 52

VE: IE R IEALHAR, * P <0.05; SHUBL AL, © P <0.05
2.4 5 20 T2DM R RUMTE RVES N Tt 5
TEH X B H B, MR 4 1 3 of 1L-6 \ TNF-AI CRP
IR E TR, ZER A G A RSP <0.05) . 5
TUZH LA, — FOBUMICRT LB 2 F3A TL-6  TNF-F1 CRP
KV, ZE AT AT (P <0.05) s R4 IL-6 Al
CRP /KB R FEAIG, 22 A Gei A (P <0.05)
TNF-A — € MG H2Z S ILG 2 (P >
0.05). W#%S,

F®S5 5ETDM KRMFXRER BB (v +5,pg/mL)

215 IL-6 TNF- CRP

EEXTRA(n=8) 17.70 £11.91 4.54+1.23  72.05 £20. 06

PRI IELH (n =12)  57.89 £25.79” 8.69 +1.81%135.48 +17.03%
THXURL(n=7)  26.04+15.30% 6.13+1.46* 95.20 £16.94 "
FEFEA(n=9) 22.65+9.27* 7.692.71  77.43 +16.60%
ZEAEH(n=10)  30.07 £21.38* 7.92+2.75  83.94 +20. 68"

HE: IR R RALELER, P <0. 053 SBURAL AL, © P <0.05
2.5 541 T2DM KEUIFIE TLRs BCHF (5 5 oot
mRNA #7505 X B2 L 4, # B2 TLR7
TLR8 .TLR9 }% TRAF-6 MyD88 I[N 1--B % ik W
BIFE, ZERAGIEE (P <0.05) 5 SHEAL L
B, OB S i 790 £t T B SR R TLRs 32
PLEE N i ERee = FibR Y ISP vy S o 11 E TR

W] REAIG TLRs 3244 K H N5 5 2 i B R 3Rk
i, ERAGI PR (P<0.05), k6,
3 itig

T2DM 5 D ag J 5% 2= ILAE 0 5% 28 R0 0 R ik
ARG GG . BEZHREAT, SR, 4
RS 2% > R A Z O T B Ja i,
BRI W RE (R LA B g A A s e A 26 0 i
UL 6T LA IR BRIE IS 3 sl h IR
L o FMBRHETE, HLAFRRA , JE AU, AT
T 22 35, W PR AT B e AR TB Y . AR
0 300 2ok L 5% S W Xof e NG ADRHIR SR IR STZ 13 23
#% T2DM K BRI 1R, RIS AT LA BRI
KBRS IS AR (R L ROK B, 805 T2DM KB OGTT Al
ITT, [m] i A& BLSE AT AREAIR HOMA-IR , 15 B S5 i AJ
PAERSE T2DM R U & = 480

F A DLFEAL T2DM K B H IL-6 , TNF- |
CRP [y 7K, $& 7 5% ik 0038 R 8 &= HR e, 1R 97
T2DM, 7] fig 2 38 i BRI AR 1 S K PRS2 3 o F
G N, A TR B &, T2DM R F R N TL-6
TNF-F1 CRP 7KF-BH g 755, 168 T2DM 2 & AR A7
TERVERN ™ o A 2% A9, T2DM ZHLA R 45 5
GREP R S M N o 4k S R R LA R
Xof S0 A R B AL, LA 32 005 B B0 SR 55
SRS, 28 200 O B S8 , T 49 W TL-6 \ TNF-A1 CRP
KAt AFRAEY . IL-6 3= F d A8 4205 Wb, T
R H I TR, I A PR TR  IL-6 5 F
TG, T2DM 85 14 8 g D A 25 6L, S
T AL T S PR S N IR IR R K B A WA Y

F6 540 T2DM XFRBFAE TLRs RE THES T mRNA A3 RIZE (v +5)

215 TLR7 TLRS TLR9 TRAF-6 MyD88 NF-B
IEH XL (n =8) 1.02 0. 15 0.98 +0. 03 1.05 +0. 21 1.09 +0. 02 0.97 £0. 11 1.01 £0.05
BRI REZH (n=12) 1.64 +0.27 * 1.84+0.32" 1.88 £0.32* 1.74 +0.18 " 1.46 +0.37 1.76 +0.23
THXNH (n=7) 0.77 £0.26% 1.01 £0.30% 1.10 £0.26% 0.83 £0.24% 0.69 £0.21% 0.78 £0. 144
FEEFIEA (n=9) 0.84 +£0.21% 1.44 £0.47* 1.18 £0.22% 0.78 +0.20° 0.77 0. 182 0.92 +0.26%
FEFEH(n=10) 1.42 £0.34 0.91 +0.25* 1.67 £0.39 1.09 £0.22% 0.96 £0.37* 0.87 £0.22*

T IR WAL AR, ¢ P <0. 055 SR A, 4 P <0. 05



AP EEZy 2018 4F 12 5 13 4555 12 1)

- 3107 -

IL-6 7] S EES B 40 i D RE 45, 7 A4 IRPY
TNF-HA ZFEY 20, 7T LIE S IL-6 S 2R
P S VL3 5 1 433, 76 T2DM 3 A v vl B AR F
JBR &% B4, 41 ] g 5 2R 4 W B Ak 4 i e S R

SR S R A e 5 S B e IR, CRP

RAEFESEME S I R AR Y, S WU T2DM & 9

(G PR, FLAE TNF-F1 TL-6 45 48 1 S h 3 S 17

PR H I 7= A 0 0, R L3 2 40 o] i B 2 32 AR

SRR T TR A S v 7 i 52 00 B 5 2

it b 2 B0 5% AN AN AT A R AN R s K BRUHE e 2 21

TLRs iy 3 ik, [A B8 AT LR 38 H R 3 (5 5 oo i

TRAF-6 MyD88 L) [ #% K T--B f{HIx; ik

TLRs 515 530 B 75 S 1 S 7 b Bl A o 2

YEH , BRTTEMFLsh iR 3L 30 13 A~ HA TIRERY

TLRs,H:H#* TLR1 ~ TLR9 h A FR3t4h . TLRs & [ 5

PR 1, TR B o0 i AN e s P DXORI I P e 3

a3, AN 5 A0S R -1 32 AR5 50 FE AR

BEFRAE Toll/IL-1 ( TIR ) Z5 443k, = 2 17 540 5 F Ui

fE9# S, TLRs A {5 5 &t E 8 Hi2.

— L MyD88 i Ik i % : MyD88 i fkJ5 5 IRAKs

gh4y, WAL JE 9 IRAKs 5 TRAF6 12 1k, 3 5

MyD88 fi# 5, TRAF6 7E5 Ubcl13/Uevl A 4L T &

1z F AL, 12 Z )G B TRAF6 3% TAKI, 5] 2 IKK

BEWHERAL, /24 1-B B fb, It 5% K 1-B f#

B B R AR , B ek S N S N i f

H: 3k, TLR5.TLR 7 .TLR 8 .TLRY 5t A0 51 5

AT LB E MyD88, TLR2 1l TLR 7 5 Mal # 4

254 SR TR MyD88 ™, 55— J 4k MyD88 ff

PEiE R, i TLR3 TLR4 | TLRS 343%™, [ 4502 4%

B BRI, P R MR RN BT 43 W o AR SE B T

BB SR b ) I S2IF PCR AR X F - T 5

W R R SR IR 4 4L 47 Rz, e TLR7 \TLR 8,

TLRO DA K R 3t {5 538 % H MyD88 \ TRAF6 4% [H]

T-B mRNA ek, B T AR RIFE BT K, I,

Z Al RE 2l s 0 TLRs M H R g5 5 ook 3%

5, PETH ] S BN, K FEREREAE

S %30k
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