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[ Abstract] Objective To investigate the protective effect and underlying mechanism of Chaihuang Qingyi Huoxue Granule on the
JAK2 /STAT3 signal pathway in rat pancreatic acinar cells induced by caerulin. Methods The pancreatic acinar cells AR42] were cul-
tured and treated with different concentrations of Chaihuang Qingyi Huoxue granules. The effects of different concentrations of Chai-
huang Qingyi Huoxue granules on the viability of AR42] cells were detected by CCK-8 assay to determine the best drug concentration.
AR42] cells were stimulated with caerulin for 6 hours to mimic acute pancreatitis and randomly divided into the control group, the
model group, the low, middle, and high dose groups of Chaihuang Qingyi Huoxue Granule. The contents of TNF-o, [L-6, and IL-1{ in
culture supernatants were determined by ELISA ; The expression of JAK2 and STAT3 genes were detected by real-time quantitative
PCR (q—-RTPCR) ; The protein expression levels of JAK2,STAT3,p—JAK2,p—STAT3 were detected by Western blot. All the above da-
tas were analyzed using GraphPad Prism 9.0 sofiware and one—way analysis of variance. Results CCK-8 assay showed that the average
cell survival rate was more than 100% when the drug concentration were 0.5, 1 ,and 2 mg/L. ELISA showed that compared with the con-
trol group, the inflammatory cytokines IL-6,1L-8, and TNF-a were increased in the model group, suggesting the successful establish-
ment of acute pancreatitis. The contents of TNF~a,IL-6, and IL-1 in cell supernatants of AR42J cells treated with Chaihuang Qingyi
Huoxue Granule group (0.5, 1,2 mg/mL) were significantly lower than those in the model group after treatment (P < 0.05). The con-
tents of STAT3 mRNA in AR42]J cell in the Chaihuang Qingyi Huoxue Granule group (0.5,1,2 mg/mL),JAK2 mRNA in AR42J cell in
the Chaihuang Qingyi Huoxue Granule group (2 mg/mL) were significantly lower than those in the model group after treatment (P <
0.05). The ratio of p—JAK2/JAK2, p—STAT3/STAT3 in AR42J cell in the Chaihuang Qingyi Huoxue Granule group (0.5, 1,2 mg/mL.)
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were significantly lower than those in model group after treatment (P <0.05). Conelusion Chaihuang Qingyi Huoxue Granule might re-

duce the inflammatory response of AR42] cells by regulating the expression of key molecules in JAK2/STAT3 signaling pathway.
[ Key Words] Chaihuang Qingyi Huoxue Granule ; JAK2/STAT3 signal path; AR42J cells; Acute pancreatitis
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Figure. 1 Comparison of different concentrations of Chaihuang Qingyi
Huoxue Granule on the survival rate of rats AR42J cells(x +s,n = 5)
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Figure 2 Comparison of expression levels of IL-6,IL-1B,and TNF-a in each group of cells(x +s,n=3)
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Figure 3 Comparison of expression levels of JAK2 mRNA in each group

of cells(x +5,n =3)
E G AP RRALE R P <0.05; AR A AR, 7P < 0.05,

0.06 —

STAT3 mRNA expression

AHIEAL BB
Al

MG R R AL
4l Al

El 4 &HASTAT3 mRNAKIFRIZKFLLE (X £5,n = 3)
Figure 4 Comparison of expression levels of STAT3 mRNA in each
group of cells(x +5,n = 3)

VE G AT RALILA  FP < 0.05; H5AER AL PP < 0.05; 5 1K)
FLEL P <0.05,



254

PRSEERI RS54 20244 54748 30
Journal of Southwest Medical University Vol.47 No.3 2024

2.4 LEEFRRE I H R X AR42J 48 Al p-JAK2, p-
STATIZE BB RIZERIF M

AN p-TAK2/JAK2 Y 2R FR N 2 38 7K I &
S5 SXTIRAIA e, BE4H p-JAK2/JAK2 HLfH T
L EREAS AR X (P<0.05), SHERIHMLL,
% P R A Y p-JAK2/JAK2 FAB A, 22 S B A
Gt R (P<0.05), /il 5K bl sl i, &
7 2 p-JAK2/JAK2 HUAERRAR (P < 0.05) . Bl 4e .
WP B TH i p-JAK2/JAK2 AH X 2655 B TR

A

WEE BT R PR AR 10—

saxo |- N | 135 <Da

2 06
=
2
P-STAT3 | s 79 KDa = 0.4
S
STAT3 79 KDa 0.2
GAl'l)lll e Sy G e cusn | 37 KDa 0.0

M B SEARE R AR AL
il fl fl

- 2H 2 M p—STAT3/STAT3 485 [ AH X F 34 7K F- 4
5 R . 5 AL A L, AU 4] p-STAT3/STAT3 [,
EHTHE, ZF HAGI#E L (P <0.05), SHERILIH
o A H R RS 2 Y p—STAT3 /STAT3 HAE AR, 2%
SHEAGI2EE (P <0.05) 255 P Edl
B, BRI 4 p-STAT3 /STAT3 [ AE P& (P < 0.05) .
Bifi 5 4 TR BE A T i, p—STAT3 /STAT3 AN ik fth
BRI

45

P-STATISTATS

HS&
0.5

REUHML BER MO PR A
#l L} L

5 &AMBAp-JAK2/JAK2 p-STAT3 /STAT3 BB RIEE (X +5,n=3)
Figure 5 Relative expression of p—=JAK2/JAK2 and p—STAT3/STAT3 proteins in each group of cells(x +s,n = 3)
E A &M p—JAK2 JAK2 . p—STAT3 . STAT3 . GADPH %& & 547 B ; B: &40 48 I, p—JAK2/JAK2 % & i st A A B M ; C: &4 4 i p—
STAT3 /STAT3 & G A8 Rk FIbs, HafBAE , *P < 0.05; 5AER 44, 7P < 0.05; HAKA F 404, 5P < 0.05; 5 P Al w4k,

&P <0.05.
3 ¥ip

SRR AT B O R A, £
SIRA N TG EAT SR, U S GRS
DL ARy r BB, SE TR RS I OB AR BE IR YT
SUPE TR 2 I e N A AR I PR ASCR B WIFSR R B R
IR 38 1 T A A bk 3 A8 > HMGB1 7 511
G AE IV fe A I 2 B R 4 A 56 M S i 46
P02, KRG I el b A [ ok % A 2 b T R
28 BN BT IO 1 SRR Al Jo A B e g A P, HE 2 AR
Bk 8 25 0] USR] NLRP3 S5 /IMAA S 18 P 41
LSEEE Ut/ it 5 W 0 AR 6 £, 5 L0 A A 6 e 240
Ji A Tk 2l S PR R 6 A S A il F 5 e), RS R
YIS 1A 3 Nef2 / ROS 3R AR 41 48 Ak I K 15
57 705 B 22 i R 6170, S A 4R B e R T el 0
PPAR—y/NF-«B 15 538 fi 8 5% K Bsl 5 g 00 A 1 J A
U8, JEAMEIUY EANY 0] BBl i SIRT3-MnSOD2 i&
TR 3R HTGP K [ AR R 38 K S I i 2 JBl o 2L 46
P00, BRI E R AT 8 A 2 55 miR—-15a 7K IRl
i CDC42 / MAP3K1 }2 NF-«kB .MAPK Fl1 STAT 3 {553
SRS PR R AR S R e R R AR 4 4512021, A i R I
AP AMIF 5 2 BH &8 43 S8 T8 3 s I S0k 259 HA 1
PR ATER

TE2PE IR R B SRR, SR BN 7 B 1A
RN E . 5 AP BB R A RAE N F 16,

TNF-o 25 KA 43I0 36 15 5 v 3% TAK2/STAT3 {5 53
B A, A RS L 1R 422 8 2 0 P A P e R A
54, IR A5G H 3L R k22230 B, 2300
A, W0 JAK2/STAT3 {5 538 A B T8l 2 e
AR RAE SN o AN, BT JAK2 5 545 T 7= A i 1)
WAER , DA™ S IR R 1 AR A AR, KR
3% AT R JAK2-STAT3 {553 B% 28 il F0E 2k
JEE IR R K U 545125, K HE S BRI K8 3 rT fE
T T T JAK2/STAT3 3 %, R AR 1ML 37 28 1 X 7 i 3%
ik, Tk SAP K U R R IR 2H 21451007 , R ¥R AE
FH S AEARSM SRS rh B 2R T 90l W e 25975 1) AR42)
Y AR 5 AR B ) 2518 — 302027, 1 R S
2T AT LA A I 2 005 B A5, 0 S, R AR
STAT3 .p—STAT3 NF-«kB p65 & it JE# ik, HfE AP
Bi7 ¥ 7 T, A L A T F JAK2/STAT3 {7 538 4%, ik
B2 RAE A7 R IR AR08 BT , B8 G 1) SAP HE R | [
RAET=H,

H AT, AR42) & HLAG 1E H 1 I IR 76 20 B RS AiF i 41
MR Z—, CHH TSR ER S 3 M A i AR 53l
I B S0 SCAS RIS A TR i AR 6 40 L AR42) Oy S5
NP5 R RO S PRI AR I 5E R, % R AL
A AR TL-6 \ TNF-o TL- 1B FEik 4 57, IEIH AP 41
UL R T e g B ) 5 AR A A L, S5 35 I i 0k mT
PUREAR IL~6 \TNF-o TL-13 3k , 278 S8 B 1 s 1l 9t
AT DA AP ) 2 SRE PR 133k K- s



VIR ERIR= AR 20244F 5478 B3
Journal of Southwest Medical University Vol.47 No.3 2024

255

RAE TR HUAR B I45 o 5% FRATAR LL , /T Bk 3R 5
B AP FEHIZ JAK2 .STAT3 mRNA fl p-JAK2 . p—STAT3
B ARBKE BT, 5o T B 2R BRI A 5 B
07 FH S B0 TR T I UKL VR 9T T 15, JAK2 mRNA
STAT3 mRNA i) 5E K 33k 5 p-JAK2/ JAK2 . p—STAT3/
STAT3 i FAAHXS 1k 7K F- W 18 FEAIG , 41275 28 800 B
I UK AT £ 3 1 410 ) JAK2/STAT3 {5 538 %, ok
JAK2/STAT3 {5 5 3 I 47 252 J0T T 5 | S 199 4% JiE 2 1B
S o

4 5t

AR5 25 SR 2, SRV TR 10k TT R 3 5k
5 JAK2/STAT3 5 5 38 % h G4y 3238, AT 4
ARA2J 2 S RE S, Ay S8 8 it g T4 10 A A4 I PR i
FHRAHET S48 TRl ARHE . (0% T 255 1 IR A
B E AR, S T I R X 2 IR 4% A/ FA ML
R A R e — 5T S R

5 SE& Wk

[1] SZATMARY P, GRAMMATIKOPOULOS T, CAI W H, et al.
Acute pancreatitis: diagnosis and treatment[J]. Drugs, 2022, 82
(12):1251-1276.

[2] BOXHOORN L, VOERMANS RP, BOUWENSE S A, et al.
Acute pancreatitis[J]. The Lancet,2020,396(10252) :726-734.

[3] PETROV M S, YADAV D. Global epidemiology and holistic pre-
vention of pancreatitis[J]. Nature Reviews Gastroenterology &
Hepatology,2019,16(3):175-184.

[4] LEPPANIEMI A, TOLONEN M, TARASCONI A, et al. 2019
WSES guidelines for the management of severe acute pancreati-
tis[J]. World Journal of Emergency Surgery,2019,14(1):27.

[5] KRISHNA S G,KAMBOIJ A K, HART PA, et al. The changing
epidemiology of acute pancreatitis hospitalizations: a decade of
trends and the impact of chronic pancreatitis[J]. Pancreas, 2017,
46(4):482-488.

[6] ZEREM E. Treatment of severe acute pancreatitis and its compli-
cations[J]. World Journal of Gastroenterology, 2014, 20 (38) :
13879-13892.

[71 ZHANG L L, WEI W. Anti-inflammatory and immunoregulatory
effects of paeoniflorin and total glucosides of paeony[J]. Pharma-
cology & Therapeutics,2020,207:107452.

[8] XINP,XU X Y,DENG CJ,et al. The role of JAK/STAT signal-
ing pathway and its inhibitors in diseases[J]. International Immu-
nopharmacology,2020,80:106210.

9] JEWHEE, B0, (18, 5 . et yB s AR o B 2k R
RITUIIR JAK2/STAT3 {5 SBIE A 52N, 2582 SifmR
#411,2022,33(8) : 1055-1062.

[10] =TT, ABEHA iU RNA-141-3p SE[A] 1S & CUE G5 #
1 2 EE PR e 22075 e R BRI R B 4t B s e ], %2
HiE24,2022,26(4) : 648-654.

[11] SRERL, &S, sk, % . NLRP3 S8/ MATE 20 ERR 4 TP fE
FK TR R ], 25253 SRR, 2023,39(6) : 104-
110.

[12] LIU XW, YUAN L, TANG YS, et al. Da-Cheng-Qi Decoction
improves severe acute pancreatitis-associated acute lung injury
by interfering with intestinal lymphatic pathway and reducing
HMGB/1-induced inflammatory response in rats[J]. Pharmaceuti-
cal Biology,2023,61(1):144-154.

[13] k7, FXES AT, 45 R G2 b IR E R 22 R S R
TR A RER N IBIR R A  of ISP ML I PRATSESR R

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

(22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

%45,2021,20(07):687-691.

HU Q, YAO JQ, WU XIJ, et al. Emodin attenuates severe acute
pancreatitis-associated acute lung injury by suppressing pancre-
atic exosome-mediated alveolar macrophage activation[J]. Acta
Pharmaceutica Sinica B,2022,12(10) :3986-4003.

WU X, YAO J, HU Q, et al. Emodin ameliorates acute
pancreatitis-associated lung injury through inhibiting the alveolar
macrophages pyroptosis [J]. Front Pharmacol, 2022, 13:873053.
JIANG N, LI ZX, LUO YL, et al. Emodin ameliorates acute
pancreatitis-induced lung injury by suppressing NLRP3
inflammasome-mediated neutrophil recruitment[J]. Experimental
and Therapeutic Medicine, 2021,22(2) : 857.

CHEN WW, YUAN CC, LU YY, et al. Tanshinone IIA protects
against acute pancreatitis in mice by inhibiting oxidative stress
via the Nrf2/ROS pathway[J]. Oxidative Medicine and Cellular
Longevity,2020,2020:1-12.

FENG PP, XU YF, TONG BY, et al. Saikosaponin a attenuates
hyperlipidemic pancreatitis in rats via the PPAR-y/NF-«B signal-
ing pathway[J]. Experimental and Therapeutic Medicine: 2020,
19(2):1203-12.

S B MR R, 5 S AN e i = AR e 2
TR 58 K BRAR Y RO S (LR 75 25T 18007 SIRT3-MnSOD2 i fi%
[9]. BT ERI R4, 2023, 43(03 ) :405-411.

PU WL, BAI RY,ZHOU K, ef al. Baicalein attenuates pancreatic
inflammatory injury through regulating MAPK,, STAT 3 and NF-
«B activation[J]. International Immunopharmacology, 2019, 72:
204-210.

ZHEN J,CHEN W, LIU Y, et al. Baicalin protects against acute
pancreatitis involving JNK signaling pathway via regulating miR-
15a[J]. The American Journal of Chinese Medicine,2021,49(1):
147-161.

Longevity Oxidative Medicine and Cellular. Retracted:
hydrostatin-SN10 ameliorates pancreatitis-induced lung injury by
affecting IL-6-induced JAK2/STAT3-associated inflammation
and oxidative stress[J]. Oxidative Medicine and Cellular Longev-
ity,2021:1-2.

PO, 4R 5RES L S5 L JAK2-STAT3 {5 Sl e JE Sk
TR 28 KR ZH 2R 2k S9N S MR F-HOAR L], ]
[R245541%,2019,16(26)17-21.

QIU ZL, XU F, WANG ZJ, et al. Blockade of JAK2 signaling
produces immunomodulatory effect to preserve pancreatic ho-
meostasis in severe acute pancreatitis[J]. Biochemistry and Bio-
physics Reports,2021,28:101133.

JIN WY, SHEN YF. Da-Cheng-qi Decoction alleviates intestinal
injury in rats with severe acute pancreatitis by inhibiting the
JAK2-STAT3 signaling pathway[J]. Evidence-Based Comple-
mentary and Alternative Medicine: ECAM,2019:3909468.
YANG XF, GENG H, YOU LIJ, ef al. Rhein protects against se-
vere acute pancreatitis In vitro and In vivo by regulating the
JAK2/STAT3 pathway[J]. Frontiers in Pharmacology, 2022, 13:
778221.

W/ INIF AR, IR , 55 . T JAK2/STAT3 15 S B IS A1
REGRIRI AR42) R ARG AE B 05 r Ve FRLEID]. L
PE2457%5,2020,54(5) :81-86.

A5 R ENE, % R SRR RIS R 2R S
INERUEAE SRR 2OV IR I (], FRE R PEERLE & A0,
2022,42(1):83-88.

ZHOU ZH, CHEN Y, DONG WM, et al. Da Cheng qi decoction
alleviates cerulein-stimulated AR42J pancreatic acinar cell injury
via the JAK2/STAT3 signaling pathway[J]. Evidence-Based
Complementary and Alternative Medicine: ECAM, 2021, 2021 :
6657036.

(FFmihse: TT)

(WSefs H 12 2023-08—10, (&[0 H 1. 2024—02-01)





