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Effect of curcumin on the inflammatory response in rats with severe
acute pancreatitis and the underlying mechanisms*

Chun-ying Jiang, Jing Shi, Hai-yan Zhong
(Department of Gastroenterology, Changzhou Fourth People's Hospital, Changzhou, Jiangsu 213000, China)

Abstract: Objective To explore the effect of curcumin on the inflammatory response in severe acute
pancreatitis (SAP) and to analyze the possible mechanisms. Methods Specific-pathogen free (SPF) SD rats were
randomly divided into sham operation group, SAP model group, low-dose and high-dose curcumin group, and
positive control group. Except for the sham operation group (7 = 10), where the duodenum and pancreas of rats were
not punctured and injected with drugs, SAP model group (n = 9), low-dose curcumin group (n = 9), high-dose
curcumin group (n = 10) and positive control group (n = 10) were all established as SAP models. Following the

modeling, rats in low- and high-dose curcumin groups were treated with 50 mg/kg and 200 mg/kg of curcumin
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intraperitoneally, rats in positive control group were injected with 2 mg/kg of dexamethasone intraperitoneally, and
rats in sham operation group and SAP model group were injected with an equal volume of normal saline
intraperitoneally. The treatments continued for 3 days in all groups. After the drug intervention, the volume of ascites
in rats of each group was measured. The level of serum amylase (Amy) was detected via automatic biochemical
analyzer, while the serum levels of interleukin-6 (IL-6) and tumor necrosis factor- o (TNF-a) were detected via
enzyme-linked immunosorbent assay (ELISA). The histopathological changes of pancreatic tissues in each group
were observed and scored via hematoxylin and eosin (HE) staining. The expressions of proteins associated with the
Janus kinase 2 / signal transducer and activator of transcription 3 (JAK2 / STAT3) pathway in pancreatic tissues were
detected via Western blotting. Results Compared with the sham operation group, the volume of ascites, the serum
levels of Amy, IL-6 and TNF-a, the histopathological scores, and the protein expressions of p-JAK2/JAK2 and p-
STAT3/STAT3 were increased in SAP model group, low- and high-dose curcumin groups, and positive control group
(P < 0.05). However, the volume of ascites, the serum levels of Amy, IL-6 and TNF- a, the histopathological scores,
and the protein expressions of p-JAK2 / JAK2 and p-STAT3/STAT3 were lower in the low- and high-dose curcumin
groups and positive control group than those in the SAP model group (P < 0.05). In addition, these indicators were
even lower in the high-dose curcumin group and the positive control group relative to those in the low-dose

curcumin group (P < 0.05). Conclusions Curcumin may inhibit the inflammatory response by suppressing the

activation of JAK2/STAT3 pathway, thereby playing a protective role in the pancreatic injury in SAP rats.
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F o O5ETFERA L, P <0.05; Q5 SAPRITI 4%, P <
0.05; @ 5L H LZCH AL AL, P <0.05,

- 11 -



EBREAE

4324

A B C D E
p-JAK2 ‘.-.- 116 kD
ne S .
p—STAT3 w 65 kD
STAT3 m 98 kD
B-actin .m. 42kD

AARTARL; B:SAPHRIRIZ ; C. 2RI D LR
R ; B PP B2

2 RAXRBERAELRIAK/STATIEREAMNRIL
3 T

SAPRRZHNRIFER . 2N B RAE I
PG B 2 RE 5 X, & SR, B4 R T 5
P4 By Ve RE N £ A AE TN 2 R RS B, H AT I
IRA G Z A R S iR ik . HE R ERE
fegirh 2y, RA PR YU DU S, B
PEAR, AR B, x e iR % 19 Bl 36 & 45 BRI AR
FRUCT ARIE T HLI R e . AR RV, &
i SV 7E SAP 5 34 Y 22 U i Dy B 401 4 Hh & #E OC B
YEHT

JIRE R 4 R U R 2 i i i 4 iy R AR A i
PEAE R A0 R 7, AN TL-6 \ TNF—« 45 1 7= A, IR 1
XS RRE PR - S 4R B ARAE A AR A, DT o Tl fBR
Pt 05 K 15 1 U p T I PR R RBE I ) A A
U S R A 0, BOPIL AR N TR AR 53 A 7 I A I
i RS TR BUE K™ I Amy 2 — BT
o3 UE R RN B 3 1 2 WA B 0T, E R AR I
Amy QERFTE — 28 ACF , H5 5 FH i 5 H T2 W JB
J AT SR R, SAP Y 20 K BRUBE R 4 41
Fe 7K b, AT D A RE 20 A IR T SRR i 4 ISR A, HL
KEE K L7 Amy IL—6 , TNF-o 7K 3 K 2H 47
FAEPE o T, YRR Y T RS, R BRI A
2 bR B AR A AR A T, HOR R K &, 1 3E
Amy | 1L—6 , TNF-a 7K S 20 4L B 2497 43 35 — 5 2
JEE R A, U ] 22 B 2% AT 5 3 4 ) SAP R BRI IR 4%
i SN, 3 10X R i 2H AU AR AP AE T . JAK/STAT
i I 22 AR AE Al B N 715 S i S 3 [ g
— A5 A LR A A N {5 S, L JAK/

STAT3 Jj& JAK/STAT i j#% Hh — 7% 5 %2 1) R AiE {5 5 il
%, 24 JAK2 B 2 £k S 1 9k 306 5, 42 R Ui STAT3
FE IR K A i R AL SN A B p-STAT3, fie & A S LA
U IL-6  TNF-o SRR R K5, FECRAEME, BE
A 5T 45 S R, 4] JAK2/STAT3 18 J46 AL g 98 #
il SAP K B AR AE P 7430 , 4035 R UM I RE 4 49517
ARFFREE R IR, G IRTFARA L, SAP BRI KR
B R 20 21 p-JAK2/JAK2 . p—STAT3/STAT3 75 [ AH % &
KT YR ERAY T HUS , KRR A2 p-
JAK2/JAK2 , p-STAT3/STAT3 £ [ A %} Fe ik 5 — 5
JEE REAR, 1 B 22 3 3 T AR L 410 1) JAK2/STAT3 3 [
AL, 3 5 AE RN

25 TR, 258 R R SAP K R R 405 A 1 AR
Ve, T i S i T 9 JAK2/STAT3 3 % 715 1k , 41
il 9 RE I A 52 B, AT R I R A S80I 97 SAP 4 4t
—E % SR A ST I K e W1 i 22 8 3R X JAK2/
STAT3 i i i ELAR IR T, J5 B0 R A T VR A 5T

S

4

X X #f o
[1] ORTIZ MORALES C M, GIRELA BAENA E L, OLALLA
MUNOZ J R, et al. Radiology of acute pancreatitis today: the
Atlanta classification and the current role of imaging in its
diagnosis and treatment[J]. Radiologia (Engl Ed), 2019, 61(6):
453-466.
PORTELLI M,
pathogenesis,
Hepatobiliary Pancreat Dis Int, 2017, 16(2): 155-159.

JRINB A . 22 B XM B AT RIS R 2 1By K BB R R
I AU LA 103 P B FRRRFSE 101 L2473, 2011, 22(43): 4041-
4043.

IR, BRaide, 006 . 2200 R W 30 ) NF-«B {5 75 i Al
NLRP3 4 PEAR A2 B PEBRR BRI FE 0. ST 259 Sl
JK, 2020, 23(8): 693-698.

LR, X E R, M, 5 BT miR-198 {E PI3K-Akt {5538
BERI Z2 B ZIG YT SRR R AL (7). Hh 252, 2020,
45(15): 3707-3712.

AR, IR, AR, A5 . R WX 2 R IR 48 R Uil 5t
W D) RE 45 3 1 9 1 S 1oz 1) 4 (3], % W B2 2%, 2017, 28(3):
356-359.

T, NI, /N, 55 T JAK2/STAT3 {5 53 B4R 1 22
R UGEAR 2055 00/ B PRI 5 AR RS 0]. A e
[ &U0E, 2019, 28(5): 797-800.

Mk E, ZEPF . FHS P 5 Nrf2/ ARE 38 [ o3 dE Sk g
U 98 R BRI 45 433 4 £ ML) (9], b I BRI 2% 3, 2020, 22(9):
1370-1375.

RGBSR | 2 FR M S S IS R B 1 FH R L
HLEII]. LA BEZY, 2019, 59(25): 57-60.

[2] JONES C D. Severe acute pancreatitis:

diagnosis  and  surgical = management[J].

(3]

(4]

[5]

(el

[7]

(8]

(9]

- 12 -



#5124 VM, A5 R EON R RUTLRE IR AR 28 S AE S W 14 5% i K HALHIF 5T

[10] 4=k, sk, ARk, 45 . HBE KM ST SR BRIk 46 K B 559-562.

BN PRI E S ALRID]. B2 0Foe ik, 2008, 37(9): 52-55. [18] FE5 -, sk wl%e, 2oy, 55 . WK (0 K 7K e 93 T G DN 7 2

[11] A, ETA, X C2:, 4 . PARPIIHIFI 3-AB G T K B B SE 2 S M RAR A B K2 WORRY T Jr S e b Y MR AE[]. P R
P R R A ) SRR T (3], v BAR R 22 4R AR, 2010, 20(22): k2R, 2008, 31(23): 52-54.

3361-3363. [19] 2% MR 28 B 5 R AE 5 I IR I R AT 2 PR 2 162

[12] LIU X, YU M, CHEN Y, et al. Galunisertib (LY2157299), a F7 I PRI ], AR &P, 2019, 6(38): 22.
transforming growth factor- B receptor 1 kinase inhibitor, [20] XPRLL, EOGAE, Thilk A . I vE VE A AN R 15 I A 00 o 7E 2
attenuates acute pancreatitis in rats[J]. Braz J Med Biol Res, P TR 52 W e iR 3 SC[I). P OV AR 2k A4 AR, 2013,
2016, 49(9): e5388. 23(4): 732.

[13] WANG S G, NI H M, CHAO X J, et al. Impaired TFEB- [21] YUAN X H, LI N, ZHANG M M, et al. Taxifolin attenuates
mediated lysosomal biogenesis promotes the development of IMQ-induced murine psoriasis-like dermatitis by regulating T
pancreatitis in mice and is associated with human pancreatitis[J]. helper cell responses via Notchl and JAK2/STAT3 signal
Autophagy, 2019, 15(11): 1954-1969. pathways[J]. Biomed Pharmacother, 2020, 123: 109747.

[14] SCHMIDT J, RATTNER D W, LEWANDROWSKI K, et al. A [22] Zde, SRR . h2h R B0 FAE L DR 2 55 A L
better model of acute pancreatitis for evaluating therapy[J]. Ann LN T B2 D], v g 2k, 2020, 36(15): 1839-
Surg, 1992, 215(1): 44-56. 1843.

[15] CHEN J F, ZHANG W, XU Q, et al. Ang- (1-7) protects (FEHUT i)
HUVECs from high glucose-induced injury and inflammation T N T—————
via inhibition of the JAK2/STAT3 pathway[J]. Int J Mol Med, ﬂ%%%ﬁfiﬁfﬂﬁgﬂ[ﬂ&,ﬁﬂlﬂ;ﬂﬂ* - E};[Efnﬁlgp"j“ﬁ{ JS
2018, 41(5): 2865-2878. FRIAE PRI ey PN 2o, s

[16] 2%, K, XL, 5. RRRAM KRBTSRI RIE i:zliizt)hlilaitlcle as: JIANG C Y, SHI J, ZHONG H Y. Effect of
INOS 3K 52 M K AR LA S [T]. v Atk 511 R . o ’ ’ i ’

curcumin on the inflammatory response in rats with severe acute
7R, 2015, 22(4): 412-417. - _ . .
[17] IR, VS, J5 70, 5 53 2 AP S B/ B pancreatitis and the underlying mechanisms[J]. China Journal of

21 Yk Ak 1Y 52w K AL R T [0, A R 2, 2020, 15(4):

13

Modern Medicine, 2022, 32(12): 8-13.



