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[Abstract] Objective: To investigate the action mechanism of Yinchenhao Tang against type 2 diabetes
mellitus (T2DM) complicated with non-alcoholic fatty liver disease (NAFLD) in MKR mice. Method: Forty
eight-week-old MKR mice were fed a high-fat diet for eight weeks and then divided into the model group,
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original Yinchenhao Tang (17.16 g-kg') group, Yinchenhao Tang group at a specified dose (4.68 g-kg') in
teaching materials, and positive drug [ metformin + simvastatin, (65+2.6)x10” g-kg"'] group. Another 10 MKR
mice of the same age were classified into the blank group and 10 FVB mice into the normal group. After eight
weeks of intragastric administration in each group, the liver wet weight, oral glucose tolerance test (OGTT) ,
serum inflammatory factors interleukin-6 (IL-6) and tumor necrosis factor-a (TNF-«) , and changes in blood
lipid and liver function were determined. Hematoxylin-eosin (HE) staining was conducted for observing the
morphological changes in liver tissue under a transmission electron microscope, followed by the detection of Toll-
like receptor 4 (TLR4) , myeloid differentiation factor 88 (MyD88) , and nuclear transcription factor-«B (NF-
kB) protein expression by Western blot. Result: Compared with the model group, the medication groups
exhibited significantly reduced liver wet weight index (P<0.01) , improved OGTT result (P<0.05) , and down-
regulated serum IL-6 and TNF- a levels (P<0.01). In terms of morphological changes, Yinchenhao Tang
protected the hepatocyte structure and alleviated hepatocyte steatosis. Moreover, Yinchenhao Tang obviously
down-regulated the protein expression levels of TLR4, MyD88, and NF-«B in liver tissue of MKR mice with
T2DM combined with NAFLD (P<0.05) , and the down-regulation of TLR4 and NF- «B in the original
Yinchenhao Tang group was better than that in the Yinchenhao Tang group at a specified dose in teaching
materials (P<0.05). Conclusion: Yinchenhao Tang is able to reduce inflammatory factor levels and down-
regulate TLR4, MyD88, and NF-«kB expression in liver tissue to relieve the pathological liver injury and interfere
with T2DM combined with NAFLD of MKR mice. It exerts a certain liver-protective effect by lowering the
blood lipids and delaying the hepatic inflammation.

[Keywords] Yinchenhao Tang; MKR mice; type 2 diabetes mellitus (T2DM) ; non-alcoholic fatty liver

disease (NAFLD); inflammatory response
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1-AP, SA00001-1, SA00001-2) ; 75 K Z -f}t £ZI (HE)
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JEW SR E 1 min, £ B & N5 X SR A ;6
20 min B MYk, UL GAPDH & £k K F,
Quantity One % Ml JK B 43 87 04 2647 50408 43 #7 -
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P Ab B, i R L dks Fon , Z AR ERAT A IE
B Ty 225 MR R 3R O 2240 W, AL ) L AR
FHH5e /N 5P 22 59 1 (LSD % ) s 45 ANl 2 22 551k
K FH Dunnett-T3 K 5 ; 24 4 20 AN 6 2 1IE S PR, SR
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F1 HBEEFHESANREREMFELRORNE (F+5,n=10)
Table 1 Effect of Yinchenhao Tang(YCHT) on body weight and liver index of mice in each group (x+s,n=10)
41 51 /g ke 16 JE K i it /g 24 JEAR T /g 24 JH 4680/ %
EH 20.79+2.07 22.57+2.78 4.62+0.28
25 20.66+2.49 22.97+3.06 4.89+0.43
HLAY 24.08+2.25"% 28.21+2.01" 6.37+0.42"%
P B  1 Ob ) 4.68 23.00+1.15 25.97+1.36 5.27+0.34
P B J J R) 17.16 23.17+1.74 26.28+2.05 5.58+0.319
BN A AT T (65+2.6)x107 23.36%1.65 25.52+1.04 5.33+0.41%

- HIEWH A VP<0.01;525 (4 B Y P<0.01; S 4 P P<0.01(F2[F) .

301
E
5 207
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g
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R AL F. U AR AT (B 2,3 ) . 5 H b4
AL R VP<0. 01555 B W 1 505 70 B 41 L B BR T T M ) AL L
BPP<0.05; 5 1% 41 .45 AL T R 1 57 R e 4L B R
M3 21 b 52 2 P<0. 05

E1 HEESAXNEHNR OGTTHIFM (x+5,72=10)

Fig. 1 Effect of YCHT on OGTT of mice in each group (X+s,
n=10)

B AU 20 1M 75 TNF-o KV i, 25 1 A AR, I
TNF-a 7K (55 AR AR R Ry 155 780 21 > B ok o8 37 800 9] o
21> FRUNR+2 AR A VT 40> 18 R 78S 1 D )y 9 o 2 >
EWH>E HA, 25 A 5 R L (F=112.124,
P<0.01). 4[], S5BR 2 b, 1 Wk v ¥ D O
F 2 ORI+ AR AT 4L B R 1 b )
ZH IL-6, TNF-a 7K V-3 B FRE L (P<0.01) , B BR &
A B XU+ AR Ath 7T 7T LA 8% B I T2DM & JF
NAFLD £ 81 /)N BRI %5 TL-6, TNF-a 7K - ; 3 B4 8 1
Ji 5 ) e 2 RN AR AR T 20 L B BRSOk
4L 3 4118 IL-6, TNF-a /K ¥ 22 R G278 X,
AL T AR T 3 OB+ £l 7T A AR T2DM
A NAFLD £ 8 /N BRIl 35 TL-6 7K 7 Jy T I %+
M, WK 2.

3.4 XS AU/NEURE JFTREM I & AN AR
RS RS Tl (ALT ) 7K P-4 U kg A 88 26 > — TSI+
AR TT 2 > 1 B S 7 O R i 2 > 1 R D
FEdA>"HUA>EFHA, ZRAE%IT%8 X
(F=48.809,P<0.01) ; SR 3, o4 ok v 17 )t
F o 20 ORUNR+ SR (A VT 20 B PR RS 1 b T

2 HBEEZXNESHMNRMEIL-6, TNF-a K FH M (X+s,
n=10)
Table 2 Effect of YCHT on serum IL-6 and TNF-« levels in each

group of mice (¥+s,n=10) ng-L"

215 /g ke IL-6 TNF-a
EH 9.89+0.88  30.39:+0.45
2= 9.34+0.97 29.95+1.76
LA 13.12+0.98"  99.69+9.36"%
T B H 1 BObE R 4.68 9.51+0.36Y  39.55+2.95%

R 7 R T 17.16 8.62+0.37%  35.54+4.88%

THIRUIRE AT (65+2.6)x107  8.69+0.87  35.55+5.43%

4 ALT K 1 35 FEAR (P<0.01) , B4 R 8 17 F1 — H L
I+ el 7T 7T LA %0k 3% T2DM & JF NAFLD
RUNBUALT K P B BRE & 5 0 7l Bl L — XL
W27 AR 7T 20 187 B v 2 380bE 7 ek 2 3 4l 2 ) 22 S
TCGE 32 3 S, 0 RS 3 A0 R RO+ A At 7T 7
3% T2DM 4 I NAFLD # B/ il ALT /K J7 1 7
RO Y

25 H R A& E R = B A (AST ) K F m AR AR ik
Shy A5 TR 21 > T R T 1 R R i 2 > 1 R T 3 D T
> > U A AT > 1E AL, 2 5
BYitFaE X (F=11.63,P<0.01) ; 58RI 2H Ho &g, B
Wi 1 JE 7 2 U+ R b 7T A L
DA AST KT 2 3 FE AR (P<0.01) , B4 BR
T A H SR+ AR Al VT AT LA AT 3% 2403 T2DM 5 I
NAFLD £ 8 /N B AST K F o B W 8 % JR 7
A ORUIR -+ AR b T 4L B R S v bt )
3z (8] 22 S G T AE I X, BB B R T A
XU+ Al 7T 76 2 3% T2DM 45 Jf NAFLD # #4 /)
L AST 7K J5 T 7 RUAH 4

25 20 = HIM (TG ) 7K AR AR YR o 5 78 20 > 1
WA T 1 SR 7 2 > A > B R T T b R >
T IR AT > IR AL R A SRR
(F=58.439,P<0.01) ; SR L] L4, o MR ¥ Ji Oy
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2 UK+ AR At 7T 4 L v PR 8 5 AL TG K 1
FHREAR(P<0.01) , Ut B B 9 185 17 A0 — HOSUDR+= Fe At
1T R LAA 208055 T2DM 4 9 NAFLD & AL/ L AST
KV 5IE# A, 28 4l TG /K V- B 35 T (P<
0.01), 7] L MKR [ TG /K F . FVB fU5 ;5 0 8
55 e 2 AR TR MR 1 O R 4 TG K]
i BEAIK (P<0.05) , AT UL B4 Bk v 17 76 AR T2DM & JF
NAFLD #5288/ TG K-8 T 08 B i ¥ I 4

25 20 AR ] it (TC ) 7K P i AR AR YR o 78 2 > 1
W 185 1 206 39 B 2> SO+ AR At VT 4> B o
R R EA>E > EwA, ZFARITFE X

#3 BBEEINEANRMASRFINENZNE (X+s,n=10)

(F=39.773,P<0.01) ; 5 B 2 Fo 45, o MR i85 9 IR
F 2 UM AR 7T A B RS A R T
ZH TC /K i 2 FE AR (P<0.01) , 14 45 785 7 A1 — B 3L
I+ el 7T AT DL A 2% ek 3% T2DM & JF NAFLD 4
BN TC K 5 IE % 4 4, 25 4L TC K F
Z I (P<0.01) , 7] I, MKR il TC 7K °F It FVB il
105 5 O R A R R AL R B R T O R
it TCACE W T, 22 % A e i 2% 1 L (P<0.05),
AU R )R D ) = 41 7E B IC T2DM A O
NAFLD # B /N R TC 7K -1 T 5 B 5 1 20k 57 &=
M., W3,

Table 3 Effect of YCHT on liver enzymes and blood lipids of mice in each group (x+s,n=10)

2119 il /g kg ALT/U-L"! AST/U-L" TG/mmol-L" TC/mmol-L"
IEH 36.49+3.17 95.54+8.06 0.62+0.18 2.39+0.26
2 40.54+6.26 115.13+11.77 1.49+0.30" 2.45+0.29"
LT 139.85+24.60"% 166.62+20.02"% 3.40+0.59"% 6.01£0.68"%
P BR8 1 2ObE ) 4.68 55.02+17.63% 133.56+29.35% 1.19£0.11%% 3.92+0.75%%
P BRE 1 J5LJ7 R) 17.16 51.08+5.92% 128.16+20.33Y 1.79+0.28% 2.94+0.75%
OB At T T (65+2.6)x10° 55.06+11.10% 112.57+13.95% 1.1740.14% 3.59+0.32%

TS IE WALV P<0.01; 528 141 b 2 P<0.015 585 5 241 [ 45 ° P<0.01 5 5 104 W 37 5 ) i 41 Le 45 ) P<0.05.,

3.5 XA AL/NEUFIEA SUB S M s e 3
P 25 R R, IE 4R 28 1 40N ROBE 40 PN R L
B I8 B U AURE A S5 A8 TE

TR 2 /N BT 440 ML AR B R TR O A RN R
S P R v AR Y X M TG B BB N U R T HOLE
AR RS R KR L B M W R R
KA R ORL . D4 PR Bk R AL O R R
75 700 g 21 SUNR 27 AR VT 4 4 B A A AN
i) P2 BE A& 52, oA IR T 0 800 5] e AR 7 R o 4
JFF 200 A D 1Y S B 0 0RY , — R OBUIR 7 AR At 7T 40
BICAE /b Sk i 0 TS0RE P 200 B AR 5T P ek AR ] . Y
Ao LK 2,
3.6 A L/NRUFIEA VR B 520 HE Y (a2
BT N o = | Rl e N W A e
R RN 2 4% 22 UL, /N i 5 ) T I 40 i 2
RO HE G 55 R AR X R 4 45 A 3 BT
LS 3550 o BEAL AL /N BT 4 23 m] UL BT 40 B 22 /N B
AR, I 40 B B D9 A R TR 43 A, BB N TS DL 2 A 2
H, LLORE PERR BT AR M O 320 O R 1 oM A
A B R v DR R AL B ORI+ AR A T 4]
R UL BH 5 7 s 36, A B HE B R R AR L A R T
Mo, W3,
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Fig. 2 Effect of YCHT on ultrastructure of liver tissue of mice in

each group (TEM, x5 000)
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E
El3 HEFREGX&ENRFEARKENFME (HE,x200)
Fig. 3 Effect of YCHT on liver histopathology of mice in each
group (HE,x200)

3.7 XA/ IE41 21 TLR4,MyD88 ,NF-«xB
HRBMEm FRERERSIEFY4 S A4t
BT 20 T JE 4H 21 TLR4, MyDS8, NF-«xB 7% [1 % ik
Th R (P<0.05) ; 5 18R 2 3, 14 Bk 18 ¥ 200 7]
25Ty 2 SO At T 2R I 2R 21
TLR4,MyD88,NF-«B & [1 3 ik ¥ &K (P<0.05) , %%
IR YT AL L H, O R 7 #0M R B 4 TLR4 2R 3%
K T BRE R R & 4 (P<0.05) ,NF-«B 14
W 5 1 4> B OBUNR + 2 AR At 7T 40> 0 Bk S v R
M, 2ZFHG I FE L (P<0.01), WLE4,%A4,
4 itig

AR 5T & B0, T2DM AU — Ff 18 P 5 95 , 1

TLR4 # = —‘---%kDa
e - — - O

- —— -5 D
GAPDH M S D ; (>:

A B C D E F
E4 £KHNFRIFRESESR TLR4,MyD8S,NF-«xB & 8 R ik B ik
Fig. 4 Electrophoresis of TLR4, MyD88 and NF- «B in liver

MyD88 & - -

NF-xB -

tissues of mice in each group

LA T2 — Bl ig M 58 1 58 K G % M 9 L 75 T2DM
T He e R ) B R R R T RE A S S 4%
P S B R S T ECE BN T2DM A I
NAFLD = 22 iy e 8 RARPTAT B, B R A
PO B i 5 A 5 S BOR IR U Y E AR, 51
AT SN 17 A0 1L L P B AN Y BEG , TNF-a,
TL-6 S5t S AT PR 7B L, 08 30k S A (9 G K B 1o e A
TR 58 RE B0 o A6 PR B PR 5 A ) K
A JR il B TP RE S LA T B A . TLRAAS
5 % 22 o A ) P DR ) I [ 3 g, T A A
22T U G 28 9 A S IO S5 A O B IR Y %35 0 NF-kB &
TLR4 {5 5 i s v fie G B A e s i 5 TR 1, 7 B
A9 AE J 7 ol AR 5 E B AR . BRI AR
NF-«B i) i Al i 2 s 58 22 Fh 5 28 4E e 5 A5G Y
B DR 53 0, T R A A BOK R R, O BiE
5 40 vk 40 <5 5% 7 40 N F) A A 2R R L R
P 240 R4, 5T IR 05 A DD OC &R TLR4
0% PR o 453 5 98 4 B ke B 1 AR R Y AR
FIY o TLR4 A 25 Js R S 200 500, &
RIEAHEAR R HATRZ 0T TS, 25 55
DS By BT R O K AR T IE R OAE YOG BE A TR
TLR4, fEHE 5 3 2 B 92 i [N 1~ i) BE 4k T RE A8 51 e
SR SN JIUT I f 45 3

x4 HEEZIWNKENRFESAS TLR4, MyD88,NF-xB E B RN (f+s5,1=6)
Table 4 Effect of YCHT on TLR4,MyD88 and NF-xB protein expression in liver tissues of mice in each group (x+s,n=6)

215 /g kg TLR4/GAPDH MyD88/GAPDH NF-«kB/GAPDH
EH 0.03+0.01 0.020.02 0.03+0.01
=M 0.20+0.10 0.09:£0.07 0.080.02
7 0.57+0.06"% 0.54+0.12"% 0.64+0.06"%
P B 1 b ) 4.68 0.41£0.11 0.36+0.04 0.54+0.07"
B4 B 5T ) 17.16 0.24+0.11°9 0.23£0.11% 0.19+0.05>%
BN A T T (65+2.6)x107 0.32+0.06" 0.34+0.07" 0.34£0.054

T IR 414 VP<0.05; 578 (41 H Y P<0.05 5 S HERLAL AL Y P<0.05 5 5 T BRHE 1 2R 5 R AL G Y P<0.05 5 45 T B 12 I 3 bk 4

%3 P<0.05,
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AW 5 o FH 9 MKR A R 49 T2DM #5878
BR, 08 B ZE AR, B i S e B AN i B A A R
JiE PR 0 e s 7e AR S R e A B B e e
H AT %+ T2DM 4 3 NAFLD #5581 & gk 17 £ Jy 1 if
g8, HA BRI SRS . AR EE R BoR, 5IEF
20 23 1 4H LA, B R 2 MIKR /)N BT 9 7 88, b
i 5 S I 2 0E BT (IL-6, TNF-a) 7KV T
I B FNF Sl BE S, FFIE 41 21 TLR4,MyD88,NF-«B
HEHFL L, R RAE NS T2DM 4 JF NAFLD
B T B %% U0 A G 5 T Ok 20 20 s B 2 2= o AR | i 4
Ji 52 B8 W RE AR 1, 6 W MKR #% 5£ ] T2DM /) By
JHF R 52 1Y Sk i I P A B2

Hh R 2 T OB PR A JF “NAFLD ™k 45 , {H AR
1 PR 22 B, W5 PR % 7T U9 & F “JH V8 " i W5, NAFLD
i R T U AR T T A
W (HE N - R TR ) = B SE Z BT &
LN NDYY G WS ST A R S NS W S
AN TR R L BRI E R B R
AEEERHA R CEF N —XESE A5
Bl Z A, 2 EIE A A8 s i & A4 5 v &
B H R A G . M OC # F 52 1Ak T2DM & f
NAFLD 1 [ 9% B Ry I 5 i 9 2% 08 A0 s 34 IR 3R
BT 8 (4 B B - B KR IR ) A 2R
W, FERANE RIS, O AN KRR A
JEL, B R 1 222 B R i RSy DU, FE LA
T, R R R R 2 R 1R AR 2 R 2 B AR T
NIl QY T2 % = N N T N -2 7B S
PR 22 e A 00 A B ORI R, =253 5%, 9
B TR EREZ Ry st fe € Rt ik wE
BF, I 4 30 I 0 8 NI AT R AR AR
9o L5 1 PR AL 43 A8 G, 58 BGRR 4508 Z L B0A
I7 UL, AR W 1 3R 38 T5 A7 AR, ok fh o 1 2
B BRE IR H W . 5 BRE 3 2T T A S
5 2l WA AL , I HLAS S 36l FH K A 5% B R 1 TUAR
FRI) 2 B A T R 2 ORE B 3R i AT R O BR
W 5 1 0RE 700 S 2 1R R s 0 D R o 20N BRUTF
D A TR 2 AV o T A A 5 W T A R
Rk 5 I P IL-6, TNF-o 7 f FRAK L 15 2 S 7
W22 T AR b v BRE 75T i
it &5 ¥4 A O B VR T U /0 T A0 05 R A A 5 B R
7 T LLR 8 T2DM & I NAFLD £ 29 /) B E 41
41 TLR4,MyD88, NF-«B & 1 & & , H. X T TLR4,
NF-«B 8 & 9, 5 Bk 1 J5 07 7 =00 T 00 bR & 1 2
MR G, ARSI R B R A — R
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