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[ Abstract ] Objective: To investigate the effect and mechanism of total glucosides from Paeoniae Radix
Alba (TGP) on high mobility group protein 1 (HMGBI1), Toll like receptor 4 (TLR4) signal pathway in non-
alcoholic fatty liver disease ( NAFLD) rats induced by high fat and fructose feed. Method: high fat and high
fructose diet was used to establish NAFLD rat models. All the rats except those in normal group were randomly
divided into model group, silymarin group (200 mg-kg '-d '), metformin group (200 mg-kg '-d '), TGP high
and low dose groups (200, 100 mg-kg '-d~'). Rats were observed after 6 weeks of treatment, including fasting
blood glucose (FBG) , 2 hour postprandial blood glucose (2 hBG) , insulin ( Fins) , cholesterol (TC) , low density
lipoprotein cholesterol ( LDL-C) , high density lipoprotein cholesterol (HDL-C) , triglyceride (TG) , free fatty acid

[WFs B EI] 20170225(008)

[EL£TIA] 2013 4B KA REH AT R0 E (55 ZHE-18) 57 M7 TLAE oy b B2 25 v 7 B= 45 4 B 300 H (20142A011003)

[&— 1’E%] o LABM, B0 1, B 2 A o B A, A ST 955 RO AR 952 95 BIF Y Y TLAE , Tel :020-81226221 , E-mail :861201453@ qq. com
[EWRAMEE] " B0, B4, B0z, A3 1l A AR5 G O 1 78 2 905 114 24 BB 5% 1 T4, Tel :020-37103269 , E-mail ; weiyike@ 21 cn. com

-1

N

6 -



55 23 555 14 M) FEXEAFFEHRE Vol. 23, No. 14
2017 427 H Chinese Journal of Experimental Traditional Medical Formulae Jul. ,2017

(FFA), alanine aminotransferase ( ALT), aspartate aminotransferase ( AST) level and insulin resistance index
(HOMA-IR) and liver index. In addition, HMGBI and TLR4 protein expression levels in liver tissues were
detected by Western blot. Result: The aminotransferase, liver index, blood lipid, 2 hBG, insulin, HOMA-IR and
TLR4, HMGBI1 protein in model group were significantly higher than those in the normal group (P <0.05, P <
0.01). As compared with the model group, 2 hBG, Fins, HOMA-IR, LDL-C, TC, TG, FFA, ALT and AST
levels were significantly lower in both TGP high dose and low dose groups (P <0.05, P <0.05). Both high dose
and low dose TGP showed significant effects in antagonizing insulin resistance, lipid-lowering, glucose-lowering,
and improving liver function, and could down-regulate HMGB1/TLR4 protein expression levels (P < 0.01).
Conclusion ; In the course of NAFLD progression, HMGB1, TLR4 is one of the pathways leading to inflammation,
and TGP plays a role in inhibiting the development of NAFLD in rats by down regulating the expression of HMGBI1 ,
TLR4 signaling pathway.

[ Key words | total glucosides of paeoniae Radix Alba; nonalcoholic fatty liver disease; signal pathway;

high mobility group protein 1; Toll like receptor 4 protein
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ML, —20 CLRAF, DAL AST,ALT,FFA,TC,
TG ,HDL-C,LDL-C, LTS #8200 5 Fins B 7KK
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3.2 %F NAFLD kBl AST, ALT, JiF I 28 %k ) 5%

®1 BN EFEX NAFLD X ALT,AST, FFAEfS BIA R0 (2 =)

S 4 b BRI ALT, AST J TR F6 50 i 3%
B (P <0.01), AST Jrifm, SHEIRIA i, H 2 4%
HIREL (P <0.05,P <0.01) , i ALT J5 ffi, 7K &
BT AT R R R AR (P <0.05) , S5
T L3R, 52 56 245 K BH 1 245 10 T J0E 4 08 4 FRAIG, 3L
PR AT B R R R RO (P <0.01) , H
AT AT AR B KoK R TELL (P <0.05) , L& 1,

Table 1 Effect of total glucosides of Paeoniae Radix Alba( TGP)on ALT, AST, liver index in NAFLD rats(x +s)

25 5 # 4 /mg-kg ! n ALT/U-L™! AST/U-L ™! ST TR 48 %
EH - 8 9.88 +2.48 70. 63 +24.98 2.40 +0. 10
LAY - 8 15. 88 +4.79% 105. 25 +35. 08% 3.42 £0.20%
AT S 100 8 13.00 +3.37 65. 88 +24.42% 3.19 0. 40%

200 7 10. 04 £2. 86 52.43 +15. 69% 3.00 =0.20%
7K R T2 200 8 10.75 £1.70% 71.75 = 16. 38% 3.20 =0.20%
UK 200 8 13.57 +8.94 75.28 £17.32% 3.15 =0.10%

e SIEWA R P<0.05,2 P <0.01; BB 4 P <0.05,YP<0.01(F£2~4 ),

3.3 %} NAFLD & FBG,2 hBG, Fins, HOMA-IR
F s 5 IEE A A B4 f5 2 hBG,HOMA-
IR i} 4 2 (P <0.01) ,Fins B 8 25 (P <0.05) .
SRR e, W IR & J5 2 hBG ¥ g 3 [ AIX
(P <0.01) ;7K W& B 20 | A7 B H s R0 i 41 B

(P <0.05), WXL sk CHi e . [AT M
SR Fins ¥R (P <0.05) . HAT B &
20 HOMA-IR 1 #Z FEAL (P <0.01) 5 — H XUIK
4 K R AL AT R R A BT (P <
0.05), W2,

%£2 B4 EAIEFY NAFLD X B FBG,2 hBG, Fins, HOMA-IR B 250 (% + 5)
Table 2 Effect of TGP on FBG,2 hBG, Fins, HOMA-IR in NAFLD rats(x +s)

21 5 # 4t/ mg-kg ™! n FBG/mmol -1, ™! 2 hBG/mmol -1, 7! Fins/pmol -1, 7" HOMA-IR
% - 8 5.0+0.6 7.6x1.4 467.8 +135.7 104.2 +£33.1
15T - 8 5.8+0.5 13.9 +5.3% 656.6 £109. 4" 167.1 +18.7%
EESP=SE3 100 8 5.7+0.7 9.02.1% 469.9 £94. 0% 128.5 +24.8%

200 7 5.1+0.5 8.8 +3.0% 499.1 +96. 5% 111.8 +20.3%
KRB R 200 8 5.6+0.5 9.4 £3.0% 498.7 £134.4% 124.5 +33. 8%
— H UK 200 8 5.9+0.5 8.7 +2.8% 484.7 137. 6% 127.5 £38. 4%

3.4 X%F NAFLD K fgry £ m 5 I1E % 4 g,
EFIZH TC, TG, LDL, FFA #J I 24 55 HDL I 2 %
flR(P <0.01); SEAR R, AAT R R R =4l
KK T 2 7 TC, LDL, FFA 4 1 &L (P <
0.01) , —HI XUMKEH | AT Gl IR 50 & 2 Al (P <
0.05) ;7E TG, AT 1 fm Fl 5 2 W 2 FEAR (P <
0.01) , — HI XU, 7K i 22 | 11 AT & 1 IR ) = 41 ¢
flk (P <0.05) ;1 HDL, A7 &1 & = B OBUIZ (7K
i 2 B R R A B v (P <0.05) . LK 3,

3.5 %f NAFLD &kl HMGB1,TLR4 [y5¢m 51 %
I H BEALZH TLR4 , HMGBI 45 11 1 3R 38 1 1 35 1

B (P <0.01) ; SR AR, 1145 Mo & IR 4l
HMGBI1, TLR4 %5 (135 P %3k 2 B & MR (P <0.01) ,
i K KB EAEAE (P <0.05) , W& 4 KK 1,2,
4 itig

HMGB1 J2& 7776 T 20 4% 40 MO A% 4 1 3 41 35 11 e
RS A3 71, T AR g — Bl 98 9 R 7 0 9 L 35 4G
O 43755 X I AR S T U 28 A 4540 R 2F 44 £k %
HEAE S, I 2 5 TR Y sk A RN R B S R
ARG i SN2 R R e T Sl I
(RAGE) """ 1 Toll #£32 PA % 1% (TLRs) " #8431 5t
J: HMGB1 L HAF e 2 24K,
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%3 B% A NAFLD X TC,TG,LDL,HDL,FFA 80 (x +s)
Table 3 Effect of TGP on TC,TG,LDL ,HDL FFA in NAFLD rats(x = s)
20 51 Fil 4t /mg-kg ™! n TC/mmol - I, ™! TG/mmol - L ! LDL/mmol-L ™" HDL/mmo-L~'  FFA/pmol-L "'
EH# - 8 0.68 £0.51 0. 62 0. 09 0.33 +0.03 1.91 0. 19 0.57 £0. 11
T - 8 1.33 0. 66% 0.89 +0.20% 0. 80 =0.20% 1.48 +0.09% 0.64 +0. 147
EESPEE:s 100 8 0.92 +0.18% 0.61£0.11% 0.48 +0. 16> 1.69 £0.09% 0.50 0. 109
200 7 0. 80 +0.23% 0.56 £0. 114 0.35+0.11% 1.72 0. 12% 0.39 £0. 06"
IK RH = 200 8 0.78 £0.36% 0.61 £0. 15% 0.41 +0.48% 1.65 £0. 08 0.48 +0. 10%
ZHBUIR 200 8 0.88 +0.42% 0.62 +0.26% 0.50 +0. 11% 1.76 £0.08% 0.55 +0.06%

x4 BE EEFX NAFLD kX TLR4, HMGBl E QA FEH 2N
(% £5)

Table 4 Effect of TGP on expression of TLR4, HMGB1 protein in
NAFLD rats(x +s)

21 51 Fl4E/mg-kg™! n TLR4 HMGB1
E% - 8 10.12+1.83 16.29 +2.70
FEARY - 8 50.94+7.61% 78.75 £7.15%
AT BT 100 8 22.14£7.57" 22.9129.21%

200 7 15.51 £10.10% 14.51 +6.78%
7K KA 200 8 33.62 £8.25"  40.51 £9.29%
BRI 200 8 36.85+10.02 57.88 +16.11

25 kDa

25 kDa

25 kDa

25 kDa

25 kDa

25 kDa

ACIEH 5B BERIZ; C Z H UKL D K R BT T2 4L . (AT BT
100 mg-kg "4 ;F. (A 51 200 mg-kg ™" 2 (14 2 [7])

1 #HXR HMGBI EHK R

Fig.1 Expression of HMGB1 protein in all groups

TE ARGy o, TLRA 3 3 30 2 S 24
PER G, 51 ™ H Y RAE N . HMGBI {2k —
F g 5 PE TLRA e iA, B 076 AT 2 R 40 S ik JST 40 i
iy TLR4 {55 {2 #F TLR4 A+ S S0 & " &%
UL ST L IE FFA A] 42 F JF 40 B ik HMGBI, 3 i#%
T 2 s TLR4-MyD88 {55 5 1 {i 4% 7% 5% X -k B65
(NF-xB65) W B [i1] 241 6L A% PN &% o7, %% s 8416 b 9
WA - (TNF-a ) 1 4L 25 -6 (IL-6) [ 3k
fifi F HMGB1 R TR 0] 35 2> FFA 3% (1 TNF-o 1
1L-6 {3335, #2775 HMGB1 X} TLR4 {52 & 1% 0 3%

- 150 -

96 kDa

96 kDa

2 ®HEKXR TLRA ZEMERZE
Fig.2 Expression of TLR4 protein in all groups

%57 NAFLD fg % /""" . TLR4 il i T 5 B #f:
A6 F 88 (MyD88) il TRIF i [ i 1k %% 5 [ 1
NF-xB H1 IRF3'") | ## in % % P 7 ( TNF-a, IL-1 %)
LA PR 0GR, A T 9E TN LA AT Ak 12
#F NAFLD 1 % & .

A Sz 45 F Al UL HMGB1 Xf TLR4 {5 5% 518
B FHZ 5 T NAFLD By & 42, 55 LI % () 5286 45
SR A ) A R 5 R B A A
N apelin 1Py g % (visfatin) ik, T I T 414 p-
ERK1/2,TLRY & {4 i) % 35, Bl 3% NAFLD K BUBE i
B AR 5 %, B U S U, O Bk T )
A, ARSI 4R R (AT MH E T B NAFLD J)
NASH % J& ) 5 B A4 # o 22 b, nT R i F A
HMGB1 , TLR4 [ 3% 35 177 310 1l MLAA 48 A i 33 47 , ok 2
NAFLD [ fFEF 4k 4k & R gE /2 . AT BT
1A M Z M0 53697 NAFLD B/ A, A R it Rt — 4
a1
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