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[Abstract] Objective: To explore the efficacy and mechanism of Danggui Shaoyaosan on rats of
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nonalcoholic fatty liver disease (NAFLD). Method: Sixrty SPF SD male rats were randomly divided into
normal group, model group, essentiale (0.144 g-kg') and low, middle and high-dose of Danggui Shaoyaosan
groups (2.44, 4.88, 9.76 g-kg"). High fat diet were fed to bulid the NAFLD model, and each treatment group
was given corresponding drugs at the same time. After 8 weeks, the serum and liver tissue were collected to
detect the contents or activities of total cholesterol (TC), triglyceride (TG) , alanine aminotransferase (ALT) ,
aspartic acid aminotransferase (AST), tumor necrosis factor-a (TNF-a) and interleukin-10 (IL-10) in serum,
the contents of TC, TG and free fatty acid (FFA) in liver tissue, Real-time fluorescence quantitative polymerase
chain reaction(Real-time PCR) and Western blot were used to observe the gene and protein expressions of Toll-
like receptor 4 (TLR4) , myeloid different factory 88 (MyD88) and c-Jun n-terminal kinase (JNK) and the
protein expression of phosphorylation JNK (p-JNK) in liver tissue. Hematoxylin-eosin (HE) staining and Oil red
staining to observe the pathological morphological changes of liver. Result: Compared with control group, the
contents or activities of TC, TG, ALT, AST and TNF-« in serum, the contents of TC, TG and FFA in liver and
the gene and protein expressions of TLR4, MyD88, JNK, and the protein expression of p-JNK in liver tissue of
model group were distinctly increased (P<0.01) , the content of IL-10 was significantly decreased (P<0.01).
Compared with model group, the contents or activities of TC, TG, ALT, AST and TNF- « in serum, the
contents of TC, TG and FFA in liver and the mRNA and protein expressions of TLR4, MyD88 and JNK, and
the protein expression of p-JNK in liver tissue of Danggui Shaoyaosan groups were significantly reduced (P<
0.05,P<0.01), the content of IL-10 in serum of Danggui Shaoyaosan groups was distinctly increased( P<0.05, P<
0.01) , HE staining and Oil red staining show that the degree of liver steatosis was alleviated obviously by
Danggui Shaoyaosan. Conclusion: Danggui Shaoyaosan has a better treatment on NAFLD by inhibiting TLR4/
MyD88/IJNK pathway and alleviating the inflammation response.

[Keywords] Danggui Shaoyaosan; nonalcoholic fatty liver disease; Toll-like receptor 4 (TLR4) ;
myeloid different factory 88 (MyD88); c-Jun N-terminal kinase (JNK)
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Al , &M AE S SCXK(52)2016-0006., 17 3% T SPF 2%
Y SRR IR 22~24 °C 1B 50%~60%, 12 h Bl
506 A o 12 S0 00 28 3T b rp B 2 B 40 B 2 B & b
] & , %5 DWLL2019010,
1.2 259 HIAATZEOH 2310 g, AT RAT I
B OFREA 24 g BRI AR RS 12 g, TP
259 ¥R T 2% — J5 il 25 4 BR 2 W) A6 77 1 v 25 g
J7 Wk, AR A S5 4 SIS 0090273, 0085633,
0093093, 0096173, 0093073, 0091283, 0100213 ; %
o5 4 P T JIEL i e 2 (b m s AR 25 A FR A |l L B
WA SR, 228 mg/Rn, 2R/, 3 /AL HHE HE ST
2515 H20059010, 2 ;= 4tk 5 ABID069B) . LA 12}
Y135 FH 100 °C 7 18 7K e ) B 5 Ve B 1) 24
1.3 &K BMER(TC), Hh = (TG), i & 15
JIi 2 (FFA) , N 24 IR 2 B 7 il (ALT) , K& 2 TR A
FLELEF T (AST) 50 & (7 at 4t iAW) AR 50 o
HBRAE LS9 A111-2-1,A110-2-1, A042-1-
1,C009-2-1,C010-2-1) ; i J@ SR HL A F-a( TNF-a) ,
P14 LA 3R -10 (TIL-10) 32500 & (b 0 2% MR 0l
£ RS | #5439 SXR063, SXR066) ; TLR4 —
Pt 2 s BOR & S Y (HRP) A5 32 1 1L 3
Bt /N B %0 % Bk 4 (1 (Ig) G, HRP AR 30 B9 1l 2 3t R
1gG, B-L3h £ 1 ( B-actin) /)N BB S BE BT A , 2R & Tl
5 2R N (PCR) P15 3050 &, 300 5% 5 iR & L, 9K
H-PH0 (HE) Y B, I 2T O Yo i (2RI T4t /R A9
BEH AR 2 |, 5 4 3k GB11519, GB1214,
GB23303, GBI12001, G3321, G3330, G1003,
G1016) ; MyD88 —#T 2 S FEHLIAR , INK — Bt . 5w i
PO, B2 AL INK (p-JNK) — Bt 8 5 B fi i (I =
J& A= Wy BEE A RS L IS 4 Bk 23230-1-AP,
66210-1-LG,80024-1-RR ) .,
1.4 AUES JI-120 BUBE K AL, JB-PS 740 3 AL (70
RAH FAH MR/ F ) ; CRYOSTAR NX50 A vk % 1)
F WL ( 25 E Thermo 23 & ) ; RM2016 % J55 #E41) A #L
( Btk KA A R A ) s KZ- 1T B WF A, MX-F
YR BE TR A A, BV-2 A3 1A bk (I FE 4 R A
PR A BR S ) s D3024R I 4 2 i VA v 10 g
B0 AL (AL 5 K e 24 B 5255 A A% Iy 2 7] ) 5 Nikon
Eclipse E100 7 1F & ' % & fi{ 5% , Nikon DS-U3 # i
1% 2% ( HAJE /A A ) ; AlphaEaseFC K % 43 #1 K
4 ( 32 [E Alphalnnotech 2\ 7] ) ; Adobe PhotoShop
1% 53 B 8 (9 [H Adobe B WL 7] ) ; CFX T
S ¢ 5 1 B A T 85 =X 2 B (Real-time PCR) Y
(% H Bio-Rad A 7l ).
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2.3 fEARA I

2.3.1 Mg AE SR AR P [ A A B AR
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B 5 Wz JFF 0 52 3 ( ELISA) A& I 1fiL 375 H TNF-«, IL-10
PR B, 359 7 A e 3 ) B U BH R A T
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DU JFF B o TC M TG Y & &, A AL 00 22 JiTF JIE FFA 9
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2.3.3 Real-time PCR £ Jll ;I i TLR4, MyD88 il
INK /) mRNA %35 B AF 09 I IE , TRIzol $2 B
MRNA, U 5%l cDNA J5 AT 19 [ WAk & L 47
Real-time PCR K ill , PCR JZ i 4% 7}y 95 °C il 4%
15 min, 1 DG ;95 °CZE 1k 10 s, 58 °CiH k 30 s,
72 °CHE i 30 s, 40 M F A o e FEOAH X 2 i 795 4
Br . UAH i B -3- 8% /R i & B (GAPDH) b N 2, H
27k R mRNA A X KL & 5197 51t Rk
DR /R AR A R A\l it WLk 1.

2.3.4 HEARPEEENIT Y (Western blot) & I iF JIE
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PRAE I 100 mg, WA AT I |, 5% 78 31 v 14 24 i WY
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Table 1 Primer sequence 2.3.6 M ZL O YE (o vk W EE T E HRg i B LI O
3 FA(5-3) KEfbp 5 4% 2o 5 T TG o I SE 0 S E B L 30% 1
TLR4 I 1if CCAGGTGTGAAATTGAGACAATTG 191 i%? ?&?ﬁ:% 48 h,ﬂf‘éﬂ( L\J\)ﬁ//ftl—‘ OCT @Eﬁ ’_[jJH_ ) _ljJH_/\
if AAGCTGTCCAATATGGAAACCC s Y e 3=t . NEN N
i THET O Y i 2 e 8~10 min( H1 25 HEIR ) , 35 95 M 21 O
MyD88 I iF AAGGTGTCGTCGCATGGTG 204 S e e I e
Y ?; Y, T 26 60% SN BESM b, FEMBOK BRI A K &
1if TTGGTGCAAGGGTTGGTATAGT . - NOSE . . L
. P  FETARR IR, ZEMWMAKEYG, BB A,
JNK ¥ GACTCCTACCTGAAGCATAC 225 .
N s AL,
Tl TCCTTGACACGCAGAATG PN e
GAPDH - 7iF CTGGAGAAACCTGCCAAGTATG 138 2.4 ﬁﬂ»%ﬁ{i *}EH SPSS 19.0 %\ {¢L#4T/ﬁl+}}

T i GGTGGAAGAATGGGAGTTGCT

o IR A ek A AL, P )5 4 °C L4 000 remin” B0
15 min(B.042 10 em) I FWERAA, I EE A
SR, BEAEWBAENE, & SDS-PAGE % it HL ik 4
B LG ¥R 8 PVDF R, 5% MG 0545 5 0, i A — 4t
TLR4(1:1 000),MyD88(1:1 000),INK(1:1 000)
I p-JNK(1:1000),4 °CHFEH &L %, PBST I 31K,
FE VR B — PSR B BT (1:3 000) 1, 2 I
7 1.5 h, PBST VM 3 UK, Uk L liF ey 40, W% g
6, X I H i3, Photoshop % ¥ 25 {4, , Alpha B4
Ak 3R G5 43 H bRl 1 WO RE

2.3.5 HE Q@ AF A 400 B2 A8 ¥ 4% £
5 R T A 0 I B E R K Ak B A
L Y)FA HE 30, 658 T 52 T Ik s 3B 28 2%

B B DL 5 + s 0w, T EORER BB O 2247
BT, 7 25 5% Fde /b i Pk 22 Rk (LSDO KL 3, 7 2 A8
3% Fil Dunnett'T3 ¥ 46 , P<0.05 % /R 2 3 H 4 i1 2
3 &R

3.1 X NAFLD K R If % ' TC, TG & it fil ALT,
AST G PR 2 5 16 % 41 o e, #8578 4 K BRI v
i TC, TG & DL S ALT, AST By 3% PE ¥ % T &
(P<0.01); 5HEAUZ b3, 4 FH 25 20 K Bl i+ TC,
TG % il ALT, AST 13 1 34 8 3 [ K (P<0.01) 5
5535 M, Y I3 AT 25 e 3R 4 KRR i
5 ALT H1i5 #) & 41 AST #0935 7 1 B 18 F& 1K (P<
0.05,P<0.01) ; 5 4 A7 25 F AR ) 4 20 b A, X 0 AT
2y R AL R BT R ALT A &= 41 AST
FR G P 35 35 AR (P<0.01) . WL 2.

R2 HPEHHEX NAFLD KR MiEHR TC, TG, ALT F1AST 2 EHiFHHZIT (+s,n=10)

Table 2 Effect of Danggui Shaoyaosan on contents or activities of TC, TG, ALT and AST in serum of NAFLD rats (x+s,n=10)

20 51 Fl /g kg TC/mmol- g TG/mmol- g’ ALT/U-L" AST/U-L"!
EH 13.95+2.48 4.62+0.79 255.50+22.77 286.43+12.81
el 58.76+8.74" 13.06+2.45" 703.66+65.07" 683.24+52.62"
VA 0.144 21.14+3.46% 8.32+1.54% 364.60+41.42 272.21+28.60”
AT 2.44 24.39+3.10% 8.31+1.38% 389.52+17.22% 280.73+28.90%
4.88 23.77+4.34% 8.18+1.44% 296.15+18.62% %% 278.33+33.75”
9.76 18.54+5.22% 6.79+1.54 260.09+37.17% 212.68+29.68> %

TG IE R4 H " P<0.01; S RZE H A Y P<0.01;5 5 5 36 5 41 4 > P<0.05, Y P<0.01 ;45 254 I 47 25 A% 50 5t 20 e 8 ' P<0.01 .

3.2 X} NAFLD Kk B I TC, TG F1 FFA & & ¥
M 51 R A R AR R BRUFAE R TCL, TG Al
FFA [ & i 1 0. 35 TH s (P<0.01) ; SR B 20 LA, 4%
JH 254 K BT 4219 TC, TG F1 FFA (1 & = ¥ 1 B
AR (P<0.05,P<0.01) ;5 5 & S0 LA, 2 IHAT Y
AR ) B 4] K R4 40 TC &% &2 B & T /& (P<
0.05) , i ) it 2 TC % & W 1 B A1 (P<0.05) 5 54 14
AT 25 B R) 5 2 L, e R KRR A 2
TC # &3 W E PR (P<0.01), W33,

3.3 X NAFLD K KUl i% 1 TNF-a 1 IL-10 & & (4
M 5 IEH A, BRG] R BT P TNF-a i
B0 £ (P<0.01) , IL-10 & & 2 # F& % (P<
0.01) ; SEALAL K, £ 25 20 K BLUIL 7 H TNF-«
B 3 W PR (P<0.01) , 2 I AT 25 B 4% 57 4 4 K
SR 3 H IL-10 7 12 34 B 8 7+ &5 (P<0.05, P<0.01) .
I3 4,

3.4 X NAFLD X BUH BE ' TLR4, MyD88 il INK
) mRNA FRILKERs2m 5 IE % 4 b a4l
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#®3 HASHHI NAFLD K RAFAEH TC, TG FFA S EM ¥
I (X+s,n=10)
Table 3

WE TR (P<0.01) ; 55 I5 AT 25 B0 Al e i, &
) # 2 TLR4 mRNA Al |5 5 i 41 MyD88 mRNA
F2 3R PR 1 A (P<0.05,P<0.01), L35,

Effect of Danggui Shaoyaosan on contents of TC, TG

and FFA in liver of NAFLD rats (x£s,n=10) mmol- g
I F5 L AA % H 3 NAFLD X R B Bt i TLR4, MyD88 #1 JNK
415 . TC TG FFA
/g kg mRNA REKFEHFIM (X+s5,n=10)
IEH 0.27+0.07 0.16+0.05  50.35+8.21 Table 5 Effect of Danggui Shaoyaosan on TLR4, MyD88 and
iR 0.62+0.06" 0.25+0.08" 81.23+11.78" JNK gene expressions in liver tissue of NAFLD rats (x+s,7=10)
VES-1 0.144  0.36+0.05"  0.16£0.04” 68.43+7.32 F) 4
215 . TLR4 MyD88 INK
MR 2.44  0.46£0.057Y  0.19£0.052 72.26+5.11% /g kg
4.88 0.36+0.04>%  0.17£0.06> 70.26+7.27% E 0.93+0.10 1.16+0.28 1.68+0.24
9.76 0.31£0.04>*% 0.16£0.06> 64.67+9.17" [ 1.59£0.26"  3.42+0.47"  4.26+0.65"
o IE 4 B U P<0.01; 5 R 40 e B Y P<0.05, Y P<0.01; 5 Sy 0.144  0.74+0.07°  1.15+0.38>  1.23+0.23%

535 Y P<0.05 5 15 X4 VAT 25 UG i 4 B P<0.01,

MITATZEL 244 0.99+0.11° 2.42+0.417%  1.40+0.29”

%4 A AHHHOT NAFLD K RIS TNF-a 7 IL-10 & B0 B 88 0870077 1100227 104:0217

M (Z+s,7=10) 9.76  0.76+0.12*" 1.02+0.17*%  1.03%0.19"
Table 4 Effect of Danggui Shaoyaosan on contents of TNF-a and T RS UL VP<0.01; SR 4] H 82 P<0.05,7P<0.01; 5 5

[L-10im serum of NAFLD rats (x5 n710) ML A P<0.01: 5 AT AL AL B P<0.05, O P<0.01.

21531 /g ke TNF-a IL-10

EH 59.72+8.90 108.0115.63 3.5 f NAFLD K fUIFE 1 TLR4, MyD88, INK il
it 123.33+25.83" 80.72+12.57" p-INK [y 8 F R IA K BRI 5 1E & 241 HE e, A
5y 0.144 73.89+12.41 91.64+12.51 TR SUITE H TLR4, MyD88, INK Al p-JNK #) 2
A2 2.44 71.24+12.227 95.33+11.03” FRB B T 5 (P<0.01) s SRR 2 FOAL, & 24
4.88 66.05+10.10 97.71£10.92" ZH K BUIF B TLR4, MyD88, INK 1 p-JNK 1 8
9.76 58.23+12.53"  100.01+11.28" RIKE B FE PRI (P<0.01) ;5 538 A L, 2 IHA

24 AR R 1 2 K BURF AE e TLR4 I MyD88 & 4 3%
KR T R (P<0.05) 55 24 I AT 24 B ) 4 21 T

S IEW LR VP<0.01; SR T #5 Y P<0.05,% P<0.01,

K BUIFIE # TLR4, MyD88 Fll INK () mRNA % i5 7K
34 5 TR (P<0.01) 5 5BEALZE Fo 8, 25 HI 2520 K
SUIFHE  TLR4, MyD88 il INK ) mRNA 2 ik 7K -
PR B AIR (P<0.05, P<0.01) ; 5 5 5 S 41 L, 4
U A 25 B4 57 i 41 TLR4 Fll MyD88 mRNA # i5

B, w7 gL K BRI IE R TLR4, MyD88 & = 7l
41 INK Fl p-INK 19 25 11 K3k 34 B 18 FE 4% (P<0.05,
P<0.01) ;5 4 347 25 1 b 75 i 2 b, v 9 o 21 K
BT JE H MyD 88 Fll p-JNK 2K 14 2% 35 7K 3 ¥ B W %
i (P<0.05,P<0.01)., WF6,K 1,

F6 HFAZHHE X NAFLD X R AFBE$ TLR4,MyD88,JNK 1 p-JNK & B Rk K FEHEM (x+s5,n=10)
Table 6 Effect of Danggui Shaoyaosan on TLR4, MyD88, JNK and p-JNK protein expressions in liver tissue of NAFLD rats (x+s,n=10)

20 51 Fl /g kg TLR4/B-actin MyD88/B-actin INK/B-actin p-JNK/B-actin
EH 0.41+0.09 0.370.09 1.07+0.11 0.6240.11
LR 1.54+0.22" 1.67+0.26" 2.36+0.30" 1.72+0.27"
VE-A 0.144 0.58+0.08% 0.71+0.15% 1.28+0.14% 1.04+0.11%
2 IHA 2R 2.44 0.88+0.09>> 1.11£0.26>% 1.48+0.15% 1.07+0.16%
4.88 0.63+0.06>% 0.80+0.18>% 1.25+0.11% 1.04+0.23%
9.76 0.47+0.09>> 0.42+0.09%%7 1.17+0.19** 0.75+0.10>%¢

TE 5 IE W 4L H A VP<0.01; 58RI A A Y P<0.01;5 45 5 3% 5 41 H A Y P<0.05 55 254 575 25 I 90 4t 40 b 45 Y P<0.05, 7 P<0.01 5 5 2 I9 25
5 HOh R 2 0 P<0.05,7P<0.01,

3.6 X} NAFLD K FUFHER B 2=/ % HE

Je @A R AR, IE W 41K B/ -3 B, I 240 K
. 28 .

NI Y I AR MR HE ) B 5, LA AR e bk Oy R S
ORARHES , M 35 23, 4 M A [ EL A7 T v she s 450 7R
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Fig. 1  Electrophoresis of TLR4, MyD88, JNK and p-JNK

protein expression in liver tissue in each groups
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Fig. 2 Effect of Danggui Shaoyaosan on morphological change of
liver in NAFLD rats (HE, x200)
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Fig. 3 Effect of Danggui Shaoyaosan on liver lipid accumulation
in NAFLD rats (oil red O, x200)
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