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(600 mg-kg "), Z&0T P R EEAL(8,4,2 g-kg ') L AFAL 6 FLHEE (ig) 442, A FA I 23 IR, TS 50 RS WIAT 1 AR
WL, ig 4725 10 JEJGE M0 /0N RO 3 e A 2% L I B L v = R N R I S8 I -0 (TNF-ar) |, 3 0 H 52 B 2% 0% %€ & PCR
(Real-time PCR) £ /N B2 28 h TLR1 ~9 ?%Lkﬂs SR WHRFEAN R G R HOKIEYIRIT G, #K =W, BE RIS
N A, S AR A, W AR LA, 0 R 2R e, st I R R A, [ B R AR 1 v i TNF-a (P <0.05,P <0.01), Real-
time PCR 45 5 W7 , B PR 9 /N BUFF J0E 20 28 TLRs 22 f& rp TLR1,TLR2,TLR3,TLR7,TLRS 1 TLRO %AW B & TIEW 4 (P <
0.05,P <0.01),TLR5 Rk QLT IEH A R G2hdlfa , Zl b R4 iF A2 b i TLR7, TLR8 Al TLRO 3R ik &, 1 B AL
THIRYL (P <0.05,P <0.01), Z5i€ : &t $R Y 0 BEBEVE F W] 68 55 400 8% PRGBS T /N BRUIF A 40P TLRs A2 40 6,
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Effect of Mori Folium on Gene Expression of TLRs in Liver of Diabetic Mice
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[ Abstract | Objective; To investigate the regulatory effect of the water extract from Mori Folium on the
gene expressions of Toll-like receptors ( TLRs) in the liver from diabetic mice, and explore its action mechanism.
Method; ICR mice were randomly divided into normal group (n =6) and diabetic group. The mice in diabetic
group received high-fat and high-sugar fodder for 10 weeks and injection with 100 mg-kg ™' streptozotocin ( STZ)
for 3 days continuously to establish the diabetic mice models. The successfully modeled mice were then randomly
divided into model group, metformin gorup (600 mg-kg '), Mori Folium groups (high dose 8 g-kg ™', middle
dose 4 g+kg ', and low dose 2 g-kg ') for 10 weeks, n =6 in each group. The drugs were given by ig
administration, and the fasting blood glucose was detected every week. Oral glucose tolerance test was conducted in
the mid and later phases of experiment. After ig administration for 10 weeks, serum insulin ( INS), total
cholesterol (T-CHO) , triglyceride (TG) and tumor necrosis factor-a ( TNF-a) were detected, and the expression
level of TLR 1-9 in the liver was measured with quantitative real-time PCR. Result; After the diabetic model mice
were treated with Mori Folium water extract, their water intake was reduced; fasting blood glucose was significantly
reduced; glucose tolerance was improved; blood fat was significantly reduced; insulin concentration was

dramatically increased; insulin resistance was improved; and serum TNF-a level was reduced (P <0.05, P <
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0.01). Quantitative Real-time PCR data showed that TLR1, TLR2, TLR3, TLR7, TLR8 and TLR9 mRNA
expression levels were significantly increased in livers of the diabetic rats (P <0.05, P <0.01, as compared with
normal group), and TLRS expression level in model group was significantly lower than that in normal group. In
addition, the expression levels of TLR7, TLR8 and TLR9 in liver of Mori Folium middle dose group were
significantly lower than those in model group (P <0.05, P <0.01). Conclusion: The water extract of Mori

Folium could ameliorate diabetes, and its mechanism may be partly related to inhibiting the TLRs expression in the

liver.
[ Key words |
(TNF-a)
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W ST 3 DUAR (b)) A R A R A A, B K IE 5
SCXK( 5%)2011-0004 , 2 ¥ 1] 5% T~ 4t 52 v & 245 K 4%
S0 B ) AR AR 1 R B R BT N VF T HE S SYXK(5)
2011-0024, ARG L P E 25 K= LR 3 Y
IR B2 UE (45 BVCM-4-200160412-2001)
L2 249 akH Rl A de s R 25 iRy A
FROS A, b 5t P R 28 Ko o 28 2 g X B A U
ENFRBIMH Y F Morus alba By T H M STZ (£ H
Sigma 23 A, b5 WXBB6772V) , — HIXUIK (3 E
T Bt R 25 A BR S /), S AAE3907 ), it 4 1K 4K
(R AEwh FHERAERLS A, #t5
2211A412) , /Iy BRI ¥ 19 &% 3% I K A 52 W Bf I 7
(ELISA) i3] & (S€ & Alpeo 24 ], #it 5 03899) , i
JIEL i Pt ( T-CHO ) ) g 3128 57 & K H il =g (TG ) I %€
BT & (P st AR W) 2 | L S 43 S ol 20151212,
20151216) , /)N R 9 IR BB F--a (TNF-a ) ELISA 3%
M & (36 [ Life Technologies 24 7], it 5 1782714B) ,
JCK A 7 b (24 2 AR 22 R A R 2 AL it S
20110104) , TRizol i 5] ( € [# Invitrogen 2\ &, 4t 5
15596 ) ,Revert Aid First Strand ¢cDNA Synthesis iz 7]
£ ( € [E Thermo Scientific 2 @], it 5 00279105 ) ,
Power SYBR Green PCR Master Mix ( 3¢ [ Applied
Biosystems 2y & , 4t 5 1508501 )

1.3 {Y4A% 5SD-1 BURZ) AL (b 5t i E Y
FHARHRAF) ,Multiskan FC B fiff 11X & Biofuge
Primo %1 8.0 HL (35 [ Thermo 23 ] ) , CFX96 #I5C i}
P E B B4 W X SO (Real-time PCR) A ( 2€ 5
Bio-Rad A F]) o

2 FiE

2.1 RMK4EY  BOE &R mA 10 8K, T
85 CHIZE 10 h, by, W4 AR TAE25 62 3.75 ¢
mL~" HIAE

2.2 EIRKE IR R AR A S, ICR /) B B
PR 1 RS B 6 JAE N IE# 4L, 44 T hrifE
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3 fRDR M R o FLAR /N B GR T  AE R (b
BRI 7 15 R A BR 2 W) MR SR (FA) R 75 20% 1
Wi ,2. 5% N BE,10% 5%, 1% JHER 4, 66. 5% S il
TEL) o 10 JJ A5 14 h, 2 3 d TE4F 1% STZ
TR ZE W (4 °C,0.1 mmol- L™ ,pH4.5) , # &
G331 100 mg-kg ™' o I H AN T O S R b A R A
Zwh ., RS TS ~7 d 5 B E kST R R, B
RSO S B , 0 F% > 12 mmol - L™ B 52 N Bl IR
A

2.3 ARG K BN AR N RS I I
B ARRENLE R, oy AR AL, — H XU (600 mg-
kg™ ), R EAIEA (8 g- kg™ ), b R4
(4 gokg™") AFEMATHREA (2 g kg ") 416 L,
HELLHEE (ig) 10 J8, B H 1 3K, IE 5 20 FAL AU 20 3
ig FEIK,

2.4 REMPEKENE  STESZE 6 i, 08
JEI RIS 10 J8,6 4 /N B b i, LW & 24 h #F
B FROK R

2.5 [ AR # %5 #F i 5 52 5 (oral glucose tolerance
test, OGTT)  Z5 254 8 JE AN %5 10 Jil 43l it A7 25
g 2B T i SE g, A5 D R RARK 12 hig
1% % 2 W s W, /v il AE 0,15,30,60,90,120, 180
min 0 5 £ 2H /0N GRSV E

2.6 IMWFAMEEANSE FRLEZ NG, 252 14 h
J& 45 /N AR HR BRI, WOAR AR AR 0.5 mL,4 °C
OB BRI, R AT -20 °C, 7O /N Bl i
T-CHO, TG, Ji & 2 & & A i TNF-o, ¥4 B30 5] 0k
HIF A% AT . Z 5 8 S B, O 4 40
UF AR, LR ARG 5% & - 80 CLRAF

2.7 Real-time PCR 3£ #E47 JF2H 415 RNA $2 B
KR B R Ao YE AR I RNA ¥ 5 R0 o, 2R
MIE Ay /Ay #E 1.8 ~2.0, JF KA RNA 5234, 5]
Yy 50 N NCBI 5211, HLph b ot 108 8 5L D B R A
FRZS w5 . Hm i 3-w 2 i = i ( GAPDH) 514
F 5. b JiF 5'-TCAACAGCAACTCCCACTCTTCCA-
3", F % 5'-ACCCTGTTGCTGTAGCCGTATTCA-
30 K HE 115 bps TLR1 5197 91 L 5'-
CCAACAGTCAGCCTCAAGCA-3', F i 5'-CATAT
AGGCAGGGCATCAAAGG-3', /=¥ K ¥ 65 bp; TLR2
5% %5 FiiF 5 -GAGGTGCGGACTGTTTCCTT-3",
T UE 5'-GAGATTTGACGCTTTGTCTGAGG-3', P~ K
148 bp; TLR3 5| ¥ ¢ %l. L i 5'-GGAG
CCAGAACTGTGCCAAA-3', N Uit 5'-GAGCTCATTAT
GTTGCAGGTTCA-3', = #1 K ¥ 64 bp; TLR4 5| ¥ )%

5§ : % 5'-GGAAGGACTATGTGATGTGACCA-3', F
U7 5'-GCAGAAACATTCGCCAAGCA-3' | F= 4 K i 64
bp; TLR5 51 ¥ & %1 I i 5'-GCTGCAACTGGACC
TTTCG-3', F i 5'-CCCAAACAGTCGAGGATTCAA-
3,7 W K S8 bp; TLR6 51 9 /¥ 5. b i 5'-
GACCTCCACCAAGAACAAAAG-3', F it 5'-GGCAT
CCGAAGCTCAGATATAGA-3', 7= ¥ K & 64 bp;
TLR7 5| % FF 5. I W% 5'-TCTGGCCGTTGAGAG
AGTTG-3', F Ji# 5'-ATCAAGCCGGTTGTTGGAGA-
3,7 K 53 bp; TLR8 5| ¥ ¥ %1 . F UiF 5'-
TAGAAGTGCTGGACCTGAGC-3", F Jif 5'-ATCCT
AGACGGTGCGTTACC-3", F= ) K- & 69 bp; TLRY 5]
Y 4. i 5'-GCCTTCGTGGTGTTCGATAAG-3,
Tz 5'-CACCCGCAGCTCGTTATACA-3' | = 4 K fiF
66 bp, % H Power SYBR Green Master Mix &7 &,
20 pL JZ WK & , 7F CFX96 Real-time PCR ¥ 34
PEATY B U RS UL B, AR 2
ANEALVII M, M C, (%8 Plaffl 245" 3
FHMR N RA
2.8 guitsEar At R SAS 9.2 Gi it AR X £ HiE
HEAT AT B8 & s o AL FUEH ¢ A 56 82
F R, LA P<0.05 HZESAGIT¥E X,
3 &R
3.1 XPBEIRE /AN R — AR bR g 5IEE 4l
BRI 2 /0N B2 I I W B T AR B R
RERAMMBKEHHEZ FIEHH(P<0.01), 5
BRI ZH A, — U St 45 25 4l b, /N BRI 25 1
MAE A K &A 8 TR (P <0.05,P <0.01),{k
EMPEEEYTH B, k1,2,
3.2 XPHEPRYE /DN BROBET fE e 35 8 JE A 10 JH 52
U525 AR, 5 0E B A H A A5 R 2 PR O /N R B
OB SR LI N AR E E T IEE A (P <
0.01) 5 1fif 5& 25 245 4 1) Wl Tid o 753 291 B b o3 5, )
ML TR BEEZER (P <0.05,P <
0.01), WK 1,53,
3.3 PR PR R A /N BRIV A bR s e BB Y
T-CHO 1 TG W & & T IE# 41 (P <0.05, P <
0.01) , — H XU 2 Fn 5% nt 21 3 0 8 AIK 485 70 4
(P <0.05) ;5 1E % 4 oA, 45 A 4 1) ik 5 3R 7 42 B
WA TIEHH (P <0.05) , gign 25 20 & , R 4H
(i o AR BB B PRI (P <0.05) , o
F i 2 fe Sk B A, BRAR T H U oK B v 2
SOEJEA R T BRG] A R e 5 HRPT TS £k
(HOMA-IR) M5 , B A H B T B AR R
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F1 RMHKRYERFDMNRSELEMEENZM (3 £5,n=6)
Table 1 Effect of water extract of Mori Folium on fasting blood glucose and weight in diabetic mice(x +s,n =6)
25 I8 1ML F%/ mmol - L ™! IR /g
2113 /g kg ™!
T 255 10 JA T 255 10 A
EH - 6.10 +1.58 3.8+1.10 47.0 £5.02 46.5 +3.98
T - 17.9 £5.33 14.2 £6. 187 44.3 £6.27 41.3 6. 12
L HORUIR 0.6 17.4 +4.81 6.8 £2.03% 46.6 +4.96 43.7 £4.27
Fut 8 17.9 5. 85 5.8 +1.59 46.0 +3.36 40.8 £3.34
4 17.8 £5.13 9.6 +4.60" 45.3 +4.27 43.1+4.93
2 18.2 +£5.79 10.5 +3.61% 47.7 +8.00 42.9 +£6.58

e SIEWA R P<0.05,”P<0.01; SHMLAHE P<0.05,”P<0.01(F£2~5[),

R2 RMKRWIERFNRETEIM(EE 10 ) (2 £5,0=6)

Table 2 Effect of water extract of Mori Folium on food and water

in diabetic mice( 10th week) (x +s,n=6) g
457 /g kg ™! /g T il &1
E#% - 6.2 +1.40 9.5+3.48
A - 11.5+3. 11 35.8 £13.71%
AR 0.6 7.2 +2.88% 11.9 +4.69%
LS 8 10. 8 +2. 86 19.7 +6.59%
4 11.6 £1.59 19.9 +6.57%
2 11.4+£2.73 16.4 +3. 64"
357 —— IEH T HIRUIIAL
o —=— gl
ol —a— AL
g 207
2 sl —— SRR 4L
g 10/ —t— Fet e 4
§ st —o— Zn R AL
70 15 30 60 % 120 18

t/min
Bl A% S B RMAKRS MRS R RO
(x+s,n=6)

Fig.1 Oral glucose tolerance test in 8™ week(x +s,n=6)
HRPU, AHR = W OBUIICRN & 5 5] 1t 4 34 e % b & Pk

R4 RAKRYXHERFBEE/NR I EIERZI (2 £5,n=6)

®3 AHBFEVVFHRMARYWUERFEENREMER MW
(120 min, iR THEF) (2 25,0 =6)

Table 3 Effect of water extract of Mori Folium on Oral glucose
tolerance test in 10" week in diabetic mice (120 min, AUC) (x =s,

n=6)

21 3] /g kg ™! TSt TR A
EH - 20.5 +2. 44
A - 64.4 +11.62%
UK 0.6 25.9 +7.09%
E 8 39.1 £14.14%

4 50.1 +12. 04
2 49.5 +11. 64"

Hi s/ e i RARPT (P <0.01) , Wi A4 TNF-a,
HEEmTIETA, BTS2, G808 W2 M AR
(P<0.05,P<0.01), W4,

3.4 XPBEPRIE /N B4 40 TLR1-9 FE R 338 5%
M SCE 25 IR o, 51 W 4 Ho#, TLR1, TLR2,
TLR3,TLR7,TLR8 #1 TLR9 mRNA F ik & & FIE
W (P<0.05, P<0.01),{H /& TLRS B @1k T iF
T (P <0.05, P<0.01), 442510 J® )5, AR
" (%) TLR7, TLR8 il TLRY ik &, Z& o 71 & 4 WA
WREAR(P <0.05, P <0.01) , X THIAIH L HKL
WS,

Table 4 Effect of water extract of Mori Folium on related blood indexes in diabetic mouse in diabetic mice(x +s,n=6)

251 /g kg ™! T-CHO/mmol - L.~ TG/mmol - L~' G s VATE M HOMA-IR TNF-a/ng-L ™"
1 - 4.7+1.13 1.1+0. 0.25 £0. 07 0.10 0. 04 4.09 £0.70
LR - 7.6 +2.06% 1.3 +0.18" 0.14 £0.03% 0.30 £0. 06" 9.87 +2.40%
BN 0.6 5.5+1.74 1.4 %0. 33 0.18 0. 03% 0.15 0. 05% 6.78 £0. 56%
e 8 5.1 +1.35Y 0.9 +0.33Y 0.33 0. 10% 0.17 0. 02% 7.87 =2.80

4 5.6 +0. 64 1.0 0 0.29 0. 10% 0.27 +0.05 6.65 =1.41%
2 6.5+1.41% 0.9 +0.32% 0.23 +0. 06> 0.19 0. 09 5.84 +1.67%
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x5 BRMKEYIERBNRIFASL TLR1 ~9 BERZEHFIM (5 £5,n=6)
Table 5 Effect of water extract of Mori Folium on TLR1 ~9 gene expressions in diabetic mouse(x +s,n =6)
20 5 Flt/g kg ™! TLR1 TLR2 TLR3 TLR4 TLR5
iE# - 1.0£0.00 1.0 £0.00 1.020.00 1.0+0.00 1.020.00
Fo A - 1.8 +£0.77" 1.9 £0.62% 1.5+0.48" 1.7+1.19 0.4 +0.34%
— HI LR 0.6 1.0+0.40 0.8 £0.49% 0.8 +0.39% 1.3+1.70 1.4 +0.84%
I 8 1.2+0.26 1.4+0.64 1.2+0.52 1.5+0.96 0.8 +0.51
4 1.3 +0.87 1.4+0.52 1.120.60 1.3+1.37 0.7 £0.50
2 1.8+0.68 1.9+0.64 1.2£0.52 1.9+0.96 0.6 +0.46
4 5] Fl /g kg ™! TLR6 TLR7 TLR8 TLR9
E# - 1.0+0.00 1.0 £0.00 1.020.00 1.0+0.00
LAY - 1.1+0.63 1.6 £0.62" 2.0+0.93" 1.8+0.71"
— HXUIR 0.6 0.7 £0.41 0.8 +0.13% 0.8 +0.40% 0.5+0.15%
it 8 1.3 £0.47 0.9 £0.11 1.2 +0.67 0.5 +0.38%
4 0.9+0.48 0.9 £0.17% 0.8+0.32 0.6 £0.35%
2 1.3 +0.47 1.8+0.18 2.8+0.67 1.2+0.34
4 itig IF% 0 D) B OIS L0 RO R TSR W] i T, X

AR S50 38 8 5 B v R EDRL 25 G STZ i) 3 Bk R
I 7N BRUBE 78 00 2% 5% oK B P 6 IR T VR DG
Toll ¥ 32 (52 M i 9125 W 5%, H 5 — H XUIGHEAT T
RS, 38 S R T PR R /N B, 25 I I
B AT, [) A Ifi V7 J 5 38 B AU &4 w57, AH 7 M, HOMA-TR
WHEAL; N OGTT S5 25 R F |, Be g A7 &5 i/ ith
LTI, U R KR REAE — R B XTI
MAEAEEAEN.

AR ZH i A S5 b, SR X KKAy2 U R
/N B B0 ok i R A R, JC ML RT R O 3 A 4 ) e
5 20l TLR2, TLR4 &3k, WA 30 i 4 6E 19 & 4E (3
S R R 1 52 M A 55 56 vh T R4S B A i AR B
[7i] B AS [ BRAG /)N BRUASE 78 R0 AS [] 4 41 22 ] TLRs 3R
REERAERUATHS I, RIER N 2
RUWE PR 9 vh oy U8 45 AR S B A o, P A TNF-a,
T EL AN 6] L Ath 20 20, 50 40 Jf 76 AR B ) 32
Wiy A A, ROME A 0RO 10% Ll R
TNF-a VE 2 55 K -, BA B0k 09 248 ) 2% 0% 1 0F B
YERIT iz, TNF-a 2 58 IR & A= Uk Jg , [E] i), &
F2EIE WA A AR S0 A A LA PN B A L, X
S A BB 5 F o K AR W B % S
A ILTE Y TNF -, 400 58 i K 52 95 mT LUA 2090 1l
I 200 L 4 30 ) 96 T A S5 o

Toll # 32 1A FE HLAR 1 76 R P G 93 R AR A 1 fe 928
rh R A R PR R AR S — 28 IR ) A2
TRAE S AE A F AR, AR BUrh A 13 Fhsz 44,
4332 TLR1 ~ TLR9 I TLR11 ~TLR13"™" | % H &
GPERE R K h  TLRs 5 Sl i B W & 2=, B
A HFFEIESE , TLR2 Fl TLR4 19335, BLik (5 5

A] e Ab FRT AR A 0 X T I Ak R
bR /N BLif &, TLR1, TLR2, TLR3, TLR4 Al TLR9
mRNA JEXFWA B LD 24 2 RO R
R T SR R R S R 2 h 5, Kl #] TLRI,
TLR2,TIL44 ,TLR7 1 TLR9 mRNA [ 3¢ ik & B & Hh
2 MY AE AR 5256 B R i A R 4, TLRI,
TLR2,TLR3,TLR7,TLR8 I TLR9 % ik B & &5 F IF
H2H R4 /N LAY TLRs 22 3 3 RE M s . &ead
10 il %5 25 )5, & 0h i & 4, TLR7, TLRS Fl
TLRY 23k B WA A A 4, H 3ok i 2 B, X
A RE SR ME A 3¢, TLRs 76 09 FF I op (1) 3655, S
[F] £ 95 95 80T AN [A] TLRs, o 32 8295 )2 3] TLR2,
TLR3,TLR4,TLR5 1 TLR9 %2£'*), TLR7 (415 fef%
2 E 5 R /0N B B G 92 W PR, T B ) TLR7 W)
DA — 2 B2 ¥ b A BB AR R BT R R
TLRO 5K 1 [ & fo 58 R 9 /)N B RE % 3 0 5 5 1)
ST E ) 0 e, TLRT A TLRO Y 3K &
TEXERLE 255 A — o B B I B, $R , SRk k42
Yy HE PR B3 I AE I AT RS TLR {5 5l A ¢,
HonT g m o BH T TLR {5 53 B% A 5 22 Fl 48 AE 1A
it - B OB B, AR SCRIF 5 245 R 55 Sk il — 3L
I, SR YT R PR A AT e O A B R R E
AR E R H AT SR M KR AEH T TLRs R AE(F
53E B AL oY R b, % T BE o fb I T 88
(MyD88) # % NF-«B [F] ] 5 TLRs £5 X, MyD88 5
TLR1,TLR2,TLR4,TLR5,TLR6,TLR7 il TLR9 43 #f
AR 2L XA G B9 TR W 1 56 E A
R RA BN S 56 (4 Kb FE N6 3
[&Z ]
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