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Preliminary Analysis of the Effect of Jiangan Xiaozhi Recipe on Insulin Resistance and Lipid
Deposition and Different Expressions of Related mRNA in Non-alcoholic Fatty Liver Disease
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ABSTRACT: Objective To further explain the molecular mechanism of Jiangan Xiaozhi Recipe in the treatment of
non—alcoholic fatty liver disease (NAFLD), by investigating the fasting insulin, fasting blood glucose and liver lipid deposition
in animal models and calculating insulin resistance (IR) related indicators, and observing the differences of related mRNA
expression profiles by using gene chip technology. Methods NAFLD rat models were reproduced with high—sugar and high-

fat diet. After successful establishment, the models were divided into treatment group (Z group) and model group (M group),
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according to random number table. Group Z was given Jiangan Xiaozhi Recipe orally once a day for 60 consecutive days
according to the dosage of 10.86 g/kg. Group M was given distilled water of equal volume once a day for 60 consecutive days.
Fasting insulin and fasting blood glucose levels were measured after intervention. Insulin sensitivity and insulin resistance
index (HOMA-IR) were calculated. Liver pathological sections were stained to observe liver lipid deposition. Gene chip
technology was used to analyze the different expressions of related mRNA in experimental animals' livers. Results Compared
with group M, fasting insulin level of rats in group Z decreased significantly(P<0.05), insulin sensitivity increased significantly
(P<0.05), HOMA-IR decreased significantly (P<0.05), and liver lipid deposition improved significantly (P<0.05). There were
significant differences in liver gene expression between the two groups (P<0.05), including 52 up-regulated genes and 13
down-regulated genes. The results of pathway enrichment in the first ten rankings can be obtained. The results of molecular
function enrichment can be obtained by GO enrichment. The biological process enrichment of GO in the first ten rankings
and cell component enrichment of two GO cells can be obtained by GO enrichment. Conclusion Its molecular mechanism
may be that Jiangan Xiaozhi Recipe can effect vascular endothelial growth factor(VEGF) signaling pathway, mitogen—activated
protein kinase (MAPK) signaling pathway, and Toll-like receptor signaling pathway ,meanwhile adjusted interferon regulatory
factor 7 (IRF7), GO:0016597 of GO molecular function and GO:0006952 of GO biological process. At the same time, Jiangan
Xiaozhi Recipe may have an effect on liver fibrosis and hepatitis C virus at the molecular level.
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1 309526 Ifit3 1.4629 0.0003 1 367746 LOC367746 -1.245 0.018
2 293624 Irf7 1.7541 0.0004 2 79220 Grid2 -1.572 0.036
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rno04620 Toll-like receptor signaling pathway 0.00031455
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#x 4 HEFEBITH GO(biological process)E 4R
D YL (Description ) % (Count) PHE
G0:0009607 response to biotic stimulus 17 5.26262E-9
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%5 GO(cellular component )E &4 F 4 Fig
o S (Deseription) B (Com) PR WFFEER W, BRI I 75 % ve i ves R 1k
- V5FHY NAFLD R BURERY 23 I IS 504 B 52 i L (2
CONIT emveloe ’ OO0 JEZTT ] AW R A MR 3R, s BRI IR, O
G0:0019867  outer membrane 3 0.015782506

T O TR OB, LA FHALAR T B -5 T e 2 [

7



w PR bR

5 42 %

FRAE AT mRNA 22 5 3835 1 T 6 5 46 70 #r S Ak
PRIAAR(GO) & BTN, {3 A 75 T LA iet 52 e A=
Y& 1% (pathway) K& GO 43 ¥ IJ g (molecular func -
tion) GO A=Wt FE (biological process) GO 4 il h{
53 (cellular component) H{3 NAFLD [ 3 AE B i
o

TEHEFF T T AR YR AR B R A5 R, Toll #ESZ 1K
15 NAFLD B UIAR S, 1 9855 Toll #EAZ KM 5 1t i
(Toll-like receptor signaling pathway) , ) DLyt 52 v R
8 ZRMAE L AFLR RE B I AR AR 7K S, ] IR R s
HLNLFAEALS, A1 I n] 520 JHT 4 R BT AR, B
JIF 2 95 B (Hepatitis C)JE% 5% 23 19 19 & 2R HRPT 0 &
o FR U T N JEF A0 B 3 7 DT L e AR 0 PR
98 T P DN B B T A RE A §10) A o Je 5 2R R,
(e Fsf P B B JH 58 S8 2 L S 400 L B s A2 1, D
Ko R4 Y, gEH R 5 5 A 1 (retinoic
acid—induced gene 1,RIG-1)HE3Z & (5 7 18 i (RIG -
I-like receptor signaling pathway ) (172 2 b A& 1] 3%
& TP E WY K F (interferon regulatory factor,IRF)/
# I F kB (nuclear factor kappa B,NF-«B){5 5 i
PR AR S AL R S AL B I P IRF3 B9 IA T
K, TMRER IRF3 5 AERE SR 5 T SRR 5 R K
USRI, DL H A2 DR S 28 TP A ik
IRF3 (52503 W al PR 5 i A AR A 2, JRATTAl
DAHES RIG—T A 32 ({5 5 30 B ] B 3 1 0% TRF3
M43 TR TRF3 38 A LA NF-«B (9756 P 1, 1
NF-«B {5 P 0 400 ) D)2 Bl 3% IR AR AE 70 1 i A2,
AN, RIG-T FT LSS THE % B (interferonB, IFNB)!,
1 AT S BB FEIESE TR B-1a X ATEF 2 (L5 AL
R B ST A AR B2 A B S Al VR TS, 22 845005
fb 2 F P (mitogen —activated protein kinase,
MAPK) {5 5 il i (MAPK signaling pathway) & IR B
SMAF SRR Z Y, 0F 25 T IFL 4efe iy it
FEROL 36 55 200 M A o O AR RS DI AR G121, I A8 P e A=
KK F (vascular endothelial growth factor, VEGF ) {5
Z 18 % (VEGF signaling pathway )5 g Jit i £ 15 ¢ R
W) AR P R ARBUS T AT EEAEHIP, VEGF
IEPERIREAR, ORI RES BUAT£F i A i 88 AR A7 ™
IFEAWIFEUESE VEGF JE[H rs833061 .rs3025039 i

8

M ZAMES NAFLD B9 L&A ¢ P, 64 V4% iR
(arachidonic acid, AA) XI5 B 4 A & A & 7 Wb e
85 2 AT L T AR T, TR AA B AR = et
NAFLD [P B TR S -5 A 344 5 el

£ GO /T IhReJr 1, LA IRF7 Al G855 Toll
BESZARAE S BRA 2, T Toll BEZIRE S &R,
H It GO 7 FIIREE £ Y GO:0016597 (amino acid
binding) FI i 5 Toll #2245 il FEAH G . 7E GO
A, R GO:0006952(de—
fense response ) M| fiE5 MAPK 5 518 47 2 45+
AT G 5 A S TN R R R DA G, R
GO A=W it FEHEF /i 1 (% GO : 0045069 (regulation
of viral genome replication) .GO:0019079(viral genome
replication)ﬂﬁgwﬁ’ﬁﬂﬂ¥%ﬁ§kﬁﬁﬁnﬁo T GO 40
M %43 )5, GO : 0019867 (outer membrane )W, 7] g5
PRI 9 F AT 0,

fERFEIE T i PFS . =k AR L
B RAT ZEHE AR ar it H AR B, BA AT ARH
Ui R AR Z T, T PSRl BEXT VEGE {5518
HEEU MAPK {5 538 12 Toll £ 32 /(5 518 B354
S, =L AT REXT VEGF 15538 B A 52 =, AR W]
REXT VEGF {553 % .MAPK {553 514 520
BT fEXT VEGF {55538 BT 520, 25 A7 ] fig X
Toll F£AZARAF 538 F1  MAPK {55538 B4 A 5200
ZHREXT VEGF {5538 1\ MAPK 5 538 108
A5, oAl REXT VEGF {558 JEA 2,

Toll FE2Z RMF S . TN AT R M8 RIG-T £
ZAR(E S % MAPK {5538 [ . VEGF {5538 I . fk
A DU TR S IR IR BT TR ¢, [FIRS ] A
XiF LT 4 A 520, Ho Toll BEZ A S 5 LA
) IRF7 ££ I .GO 7 F U fig & & 1Y GO:0016597 4
X, i MAPK {5 55 GO A ¥ B & %1 GO:
0006952 A ¢ o TMi%F BELA LR 245 AH SR IR 364 1431 T
PSS ORI A AR S
VEGF {5538 i, 15 R IRAT 2 H A e
MAPK {5538 [ , 12 RATH A RESZ 0 Toll A 3Z 14
G IE . I VEGE {5 5 % \MAPK {55 38 % |
Toll 52 /K15 538 #% ] BB 2 il 11§ 77 T 7 NAFLD
BT FESEKE . T e—Jun N-K Ui (c-Jun
N-terminal kinase , JNK)/E -l MAPK ZZji% o () 81 %8 —



2 B WA AR O DR VIR R AT e B SR AT R SO A S B A OE mRNA 25 S R IR WAL A

b1, INK AHOGHE BEAS AT IR ASY
i —J7 T, RS2 45 ), AT e SO 5 3R o W by

Z R E R BEMI, 5 TS 80 HIS, i H HIS fY4rL:

FEAE AT BEIA S AR50 IR B2 2 — 2,

IR 2 1 IR I 25 /K7 T BB AE 2035 NAFLD (% IR 1

FLA R S0 FRATT AT W27 1 R 3 i 7 R A

23 WG 5 F AT A R A, TR 52 i ) 224~ A ik

] e 5 AT 4k A7 G, T H AE A BIFSE RS A5 I g

5 R KV J& NAFLD &5 4 Ak i 4l Sz 3 0 [N 5 =2

— 1 B A 2% 5 AT RE X LT AR IR T A 5 o TR

Z R GO AW B GO 4 53T T

SN TN BRI B, 6 AN 7 AT RE X T B

RETF NAFLD M E A #5 . (A LR R ik —20

(A AH AT ST UESE

5 &g

Zi LTk g B 7 T LA TR AW AR 5t

OR, HAE FHAIL ] 55 JH I 22 R 2 38 SR oG 2 X ) g

A Ko HArFHUH AT RE SR Jr BeaE 8 T TP My

K (IRF)7.GO 43T g GO:0016597 .GO A= ¥y it

2 G0:0006952, Jf-520 | MAPK {7 & il #% . VEGF

T AR Toll FF 32 M558 1K o [7) s JH- 335 i 5 ]

RETE 73 )22 L 6F 27 44k | T8 B 1 98 % 25 76 ) IE

NI O 4 P e E R . g — T T, AR ST AR

16 S BE 2597 NAFLD 1y 28 R ¥ A5 07 1 647 1

S, WL IR T BB 75 n] e 52 M 1) A OC JH E

FEP A T NAFLD & —A> 5l 5 AR 4%

2T A R E 30, S IR A RS E 27

FAREE P RAEA &, #2040 B fd )T I iR

JT NAFLD {145 R4 5

SE Ak :

[1] 55 0%, fokfdt, . ABRRM]. db s s AR BAE AR
#1,2018:391-392,766-767.

[2] ZEF4. LA OB 8 ZIPM]. Jbat: AR TR
Jifkt,2007:50,80-81.

[3] BRAZDL, (i B8 A s, 45 (WS IE 3 3 S Wk AR D
5 S FONCAE () A SGPE )] BB U E R R 2E R,
2006,27(6):524-526.

[4] ARl = 2s = 43 2 e 7 IR M 2= 2,
BRI 22 B i Ve & 52 2% D 2s. ARTORS VR 05 PR I v
Bivadare (2018 HUETAR[J]. 48 MER 24 3, 2018, 26

(3):195-203.

[5] A 2 oo IR 2 43 25 . Th B 2 BB R 95 By 16 4 7
(2017 4ERO]. HARp R 28,2018, 10(1) :4-67.

[6] A, ) e 3, e IE T, A b s i e R hAs S R R AT
KRG M R R I S S BIFAT. (). M ZE 2524 24 4k
2010,26(6):509-512.

[7] Bikk. BT ROS HEHEFFH AR 77 9875 IR (3% NAFLD 1)
BLHI[D]. W] mFg B2 k%%, 2019.

(8] X%, 7 A B4 A 4 MW =9 FLse st [ B S vh ki
BHER AE LIRS (D] BB . =R BEZy ke,
2019.

[9] WA, ik & (AT Bk /K. Toll A 52 PR AR TR K5 P IR 105 4 5
R SR VR AT (D] I R BE G 2% 5, 2015,31(7)
1153-1155.

[10] KWON E Y, CHOI M S. Luteolin targets the toll-like
receptor signaling pathway in prevention of hepatic and
adipocyte fibrosis and insulin resistance in diet—induced
obese mice[J]. Nutrients,2018,10(10):1415.

[11] DESBOIS A C, CACOUB P. Diabetes mellitus, insulin
resistance and hepatitis C virus infection: A contempo-
rary review [J]. World Journal of Gastroenterology,
2017,23(9):1697-1711.

[12] GASTALDI G, GOMES D, SCHNEITER P, et al.

Treatment with direct—acting antivirals improves periph—

eral insulin sensitivity in non —diabetic, lean chronic

hepatitis G patients [J]. PLoS One,2019,14 (6):
€0217751.

[13] BONDINI S, YOUNOSSI Z M. Non-alcoholic fatty liver
disease and hepatitis C infection [J]. Minerva Gastroen—
terol Dietol,2006,52(2):135-143.

[14] T &I RIG-1 M 32 A A5 53 g M LR AT 7T 2734 (1]
FPANEE 25,2019, 17(14) - 184-186.

[15] 4258, X, A, 45 R4 IKKa #l IKKB 7E
Sy AT 2 BB R T AR FEBLE B 250036 5 0],
#2524 ,2017,26(5) :535-541.

[16] BRAN , BREG , R REE , 4. NF-kB 15538 1 5 0 5 Z
[J]. SRR R A M (BE 2R , 2015, 44(5) : 608-611.

[17] LAFYATIS R, FARINA A. New insights into the mecha—
nisms of innate immune receptor signalling in fibrosis[J].
Open Rheumatology Journal,2012,6(1):72-79.

(18] EF, kK, I, 25, EH N TIE p-1a HHHHRT
RSB R IBTF R (1], KREHEZ R
#,2015,31(5):904-907.



2019 4F

w PR bR

5 42 %

[19] YEE H Y, ¥ &, 50N, &, 985 R AT 9 2 AL
KR F WAER (7], HE A2 24, 2019,44 (7))
1289-1294.

[20] FhEA, B T5 L L AR U, 5. BE T MAPK 5538 B AT 5%
4 SR IR T 2 FRPC T LT AEAL VR ML (J].
EBizhar i, 2019,39(1):25-28.

[21] WANG T, TAKIKAWA Y, SATOH T, et al. Carnosic
acid (CA)prevents lipid accumulation in hepatocytes
through the EGFR/MAPK pathway [J]. Journal of Gas—
troenterology,2012,47(7):805-813.

[22] FhFE, E— R, BEsk. VEGF-B 5 2 HUBE BR s AH S PEBiF
FEHEIE [J]. H AR B 2 L CH L2019, 19 (6):58-
60.

(23] BR=23P), ERARAE, X0k , 55, B2 T HIF-1a /53 VEGF
mRNA FEIRIE VIR T B U 27 2 Ak i35 T 2 1 AL
H[I]. HRE25,2019,50(2) . 449-456.

[24] F A%, M, 250, 4. VEGF %£[H £ 21k B W 40 75 75
RARTRG NG U I b 0922 BAE D). ILRE 24,2016, 56
(8):7-9.

[25] /N BN PR, 0. 626 DO 1 B AR = e e
B 4L T fil B e 5 RARBT A AAE R (0], AR A
2009,12(2):160-162.

[26] FHE, FH2IR FEA: DU R S A0 S RS P e 1
JIF B BIF 5 i SR (], vh AR R AR ,2013,51(34): 19—
22.

[27] HONDA K, YANAI H, MIZUTANI T, et al. Role of a
transductional—transcriptional processor complex involv—
ing MyD88 and IRF-7 in Toll-Like receptor signaling[J].
Proceedings of the National Academy of Sciences of the
United States of America,2004,101(43):15416-15421.

[28] BELL J K, MULLEN G E, LEIFER C A, et al.
Leucine—rich repeats and pathogen recognition in Toll -
like receptors [J]. Trends in Immunology,2003,24(10):
528-533.

[29] INOUE H, HISAMOTO N, AN J H, et al. The C. ele-
gans p38 MAPK pathway regulates nuclear localization
of the transcription factor SKN-1 in oxidative stress re—
sponse[J]. Genes Dev,2005,19(19):2278-2283.

[30] LIN R, LACOSTE J, NAKHAEI P, et al. Dissociation
of a MAVS/IPS —1/VISA/Cardif ~-IKKepsilon molecular
complex from the mitochondrial outer membrane by hep—

atitis C virus NS3-4A proteolytic cleavage [J]. Journal of

10

Virology ,2006,80(12):6072-6083.

[31] T, RUE, T/RFE. 25 FRAX KR Walker 256 J
JHFEGERS S ma AL A FET]. B AE 24 AR, 2001, 11(4)
364-366.

[32] ZEFY, TR G, 5. JESE A KIYOORE T
S AN A T KXt p38 MAPK TGFBI1 {5558 H &k 15
Wa[J]. fibdRE, 2008,28(1):8-12.

[33] T4, B, AR, 45, PFS 2R R Sk O JURESE
PCL AR J& CD 14+ 50 4% 20 i 1 M EURT Toll B 32 14 149 52 1)
[CY/ 2014 4E PR R 252 22 212 0 AE S B AL R
FIPER SR, JLat p AR EZ AR 2185 43,2014,

[34] sk &, TPRBE. =L B B REAS R 2O K B0 AL
VEGF .bFGF & 122k 520 [J]. rhAerp = 25 4%,
2009,24(11):1496-1499.

[35] Z=Fi A0, TR, AR, rh 253 A X e A DG A 50
BT [J]. 30T B 2R FH,2015,17(2):
188-191.

[36] vk, XA, sk, 5. HEEEXT SGCT7901 B AN
COX-1.COX-2 . VEGF #l PGE_2 BB [J]. Mo,
2007,27(3):194-198.

[37] oG, XULH , BRAEF. JR7A7 8T DR 5
R B Z TOLL Z 140 1L-33 195 ()]. o
R EESE A 2R, 2013,33(6) : 830-833.

[38] &Y, Ehot, 235,45, p38MAPK/INOS/HO-1 {5 i
B AR DRAT IR R BN B R R 2 s 4 T f A E R ). R
LR IR 245, 2009,29(3) 1 258-261.

[39] fE# 22, AT 2800, 55, 2 R X A549 B
M98 VEGF 2 1R M52 [J]. 55 =420 R4 2440,
2005,27(9):831-833.

[40] BEE , RIS , 50 WE g , 45, 2638 R B MAPK/ERK
T BRI TR N B HEC-1-B 40 1912 285 75 ()).
PG ERL AR 224, 2015,46(8) : 762-768.

[41] K. far vh A= P ms0r A = Sh kP S 40 VEGF-A &
KB TIREMIEIRD]. ZR5E: ) AR S4B , 2016.

[42] B o6, AR M1, dbmt: AR AR AT,
2012:1004-1005

[43] CANSANCAO K, SILVA M L, CARVALHO L N, et al.
Advanced liver fibrosis is independently associated with
palmitic acid and insulin levels in patients with non-al-
coholic fatty liver disease [J]. Nutrients,2018,10(11):
1586.





