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(# ZE] HH.: WA T C-CRFERIR 19 (CCL19) % 5 F M40 M1 Bz 1k Xk /s BUAS 1 5 iR
SR HEVE T, I B A LR . Ee . PEE10 HAEPE CS7BL/6N /MR, 2 HU/IN B IBE M At 760 40 i A
I A L, W A - R VR B R B R R, LR SRR R A S X B A2 RN T
RNA CCL19 (si-CCL19) 4, Wi N g4 I 4 i AR . BEMLEEEL 40 H/NRL, 3 WIEH 4
SRR 2 41, 94120 X, HE Qs 2 41/ UK IR 41 SUR L S R, e s e vk M4 241
AN R LU A E E 19 (CK19) . JER B . M1 R W 40 i A G br 8 8 5 1 — AL & A i
(INOS) Hl F4/80 3 ik 15 100 F 4 21 H1 15 77 14 22 40 M v Bt 160 240 T 25 36 30 & CK19 FIVE #y il 3% 3k 1% L
it 1% G 22 W B8 (ELISA) YA 2 41 /) BRIt 78 0 2% 20 e 1% 55 40 22 4t it b g SR AE B F- o« (TNF-a) |
LA A2 (IL)-6 A IL-18 7K °F, fe e 41 214k 2 s W42 2 20 /) BUBR R 20 21 CCL19 R 1 R A1 L,
Western blotting i K I 2 41 /Iy B IR 240 20N &5 A L5 3R R R AU op CCL19 B H Al R | A A T «B
(NF-kB) {5538 B # % 8 1 P65, BEfR 1k P65 (p-P65) . kB 1l ¥ i# B o/8 (IKKa/B) . Wi R 1k
IKKa/B (p-IKKa/B) . IkBa MBI IkBa (p-IkBa) FEik/KF., G5H. HEY M, 1EH 41/ BB 4
UM AN M 9 B HES s HIE R AL IR, 18 PR AR 28 4 /) BRI R A 2R A A B 7 A T ) Y A LA
B v 4 e S A Ak, /D BB IR R AR £ L3 o Sy u e e ik, ok R b, A RN 4 M v 4 e
EZ WAL R, CKI9FRBU W, M EFRIAV B> SEAA b, si-CCL19 4 iR i 4
il AL B R AR, CKI9RIA W D, JEM B RA W WA, 5IER AR, 120 B R 4/ B
i iR 2E 0 v R A S B ek b, CK19 A1 M1 B I 200 i A i 40 INOS B F4/80 3 1k ¥ Bt 14 i
ELISA ¥, SIE®4 i, 1840Epa R4/ R o TNF-o, 1L-6 1 IL-18 K F 1 8 7+ 5 (P<
0.05); SXf M4 LAy, RN T TNF-a, IL-6 F IL-18 KFE X B &g (P<<0.05); SRz
4, si-CCLI9H 4 f TNF-o, IL-6 1 IL-13 K- F- 3 B B MK (P<<0.05)., HRBEHLLED, SIE
WA, B R/ RRIRA L CCL19E AR A I B I4Il, Western blotting %, SIE# 4
B, A8 AR 4% 21 /N BRUBR B2 1 rp CCL19 2 11 2R 38 7K F Fil NF -k B 5 538 % AH 5C 85 F1 p-IKKo /B p-P65
K p-TkBa 3 A FRA KB AR (P<<0.05), SXTIR4 e, BRI+ CCL19, p-IKKo/B. p-P65
Flp-IkBa 2 1R IA AP 8IS (P<<0.05); SHERIA EL, si-CCLI9AH AN CCL19, p-IKKa/B.
p-P65 #l p-IkBa & 12635 K F X B BREAL (P<<0.05). Z5#: CCL19# it NF-kB {5 538 B A2 ik 5 k20
L M1 R Ak, T RIEMOIA IR 0 A, (REEEIR R I R AE KR
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Promotion effect of chemokine CCL19-induced macrophage M1
polarization on chronic pancreatitis in mice and its mechanism

CUI Lianzhi', ZHANG Xiaowei', ZHU Hua', PAN Yue’, YU Xiuyan'
(1. Clinical Laboratory, Tumer Hospital, Jilin Province, Changchun 130012, China; 2. Department of
Pharmacy, School of Medical Science, Dalian University of Technology, Dalian 116024, China)

ABSTRACT Obijective: To discuss the promotion effect of chemokine C-C motif ligand 19 (CCL19)
induced macrophage M1 polarization on chronic pancreatitis of the mice, and to clarify its related
mechanism. Methods: Ten male C57BL/6N mice were selected, and the pancreatic acinar cells and
peritoneal macrophages were extracted from these mice to construct the macrophage-acinar cell co-culture
system. The co-culture system cells were divided into control group, model group, and small interfering
RNA CCL19 (si-CCL19) group. The morphology of the acinar cells in various groups were observed
under microscope. Forty mice were randomly selected and divided into normal group and chronic
pancreatitis group, and there were 20 mice in each group. HE staining was used to observe the
pathomorphology of pancreatic tissue of the mice in two groups; immunofluorescence staining was used to
observe the expressions of cytokeratin 19 (CK19) , amylase, M1 macrophage-related markers inducible
nitric oxide synthase (iNOS), and F4/80 in pancreatic tissue of the mice in two groups and morphology of
follicular cells and the expressions of CK19, amylase in the co-culture system cells in various groups;
enzyme-linked immunosorbent assay (ELISA) was used to detect the levels of tumor necrosis factor-a
(TNF-a) , interleukin (IL.)-6, and TL.-1B in serum of the mice in two groups and in the co-culture system
cells in various groups; immunohistochemistry was used to observe the expression of CCL19 protein in
pancreatic tissue of the mice in two groups; Western blotting method was used to detect the expression
levels of CCL19 protein and two nuclear factor-kB (NF-kB) signaling pathway-related proteins P65,
phosphorylate P65 (p-P65), kappa B inhibitor of kinase o/R(IKKa/B), phosphorylated TKKa/B (p-IKKa/B) ,
IkBa, phosphorylated TkBa (p-TkBa) in pancreatic tissue of the mice in two groups and in the co-culture
system cells in various groups. Results: The HE staining results showed that the acinar cells in pancreatic
tissue of the mice in normal group were tightly arranged ; compared with normal group, the acinar cells of
the mice in chronic pancreatitis group showed obvious vacuolation and acinar cell ductal metaplasia,
indicating successful preparation of the mouse pancreatitis model. The immunofluorescence staining results
showed that compared with control group, the acinar cells in model group exhibited severe vacuolation, the
CK19 expression was significantly increased, and the amylase expression was significantly decreased;
compared with model group, the acinar cell ductal metaplasia in si-CCL19 group was decreased, the CK19
expression was significantly decreased, and the amylase expression was significantly increased; compared
with normal group, the expression of amylase in pancreatic tissue of the mice in chronic pancreatitis group
was significantly decreased, while the expressions of CK19 and M1 macrophage markers iNOS and F4/80
were significantly increased. The ELISA results showed that compared with normal group, the serum
levels of TNF-a, I1.-6, and T1.-18 of the mice in chronic pancreatitis group were significantly increased (P<C
0.05) ; compared with control group, the levels of TNF-«, IL-6, and IL-18 in the cells in model group
were significantly increased ( P<C0.05); compared with model group, the levels of TNF-a, IL-6, and
IL-1B in the cells in si-CCL19 group were significantly decreased (P<Z0.05). The immunohistochemistry
results showed that compared with normal group, the expression of CCL19 protein in pancreatic tissue of
the mice in chronic pancreatitis group was significantly increased. The Western blotting results showed that

compared with normal group, the expression levels of CCL19 protein and NF-kB signaling pathway-related
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proteins p-P65, p-IKKa/B, and p-IkBa in pancreatic tissue of the mice in chronic pancreatitis group were
significantly increased(P<C0. 05) ; compared with control group, the expression levels of CCLL19, p-IKKa/8,
p-P65, and p-IkBa proteins in the cells in model group were significantly increased (P<Z0.05) ; compared
with model group, the expression levels of CCL19, p-IKKa/B, p-P65, and p-IkBa proteins in the
cells in si-CCL19 group were decreased (P<<C0.05). Conclusion: CCL19 promotes the macrophage M1

polarization through the NF-kB signaling pathway, induces the formation of inflammatory microenvironment,

and promotes the occurrence and development of pancreatitis.
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kBa—Pt ., PEZE b M B A 19 (cytokeratin 19,
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BT 5% CWEw RN, YN R, 5
BT e I R, WS PBS FIEEZE v A B R
FEPVE DR, TR /N RUE S, A T e i I A 1
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IO BRI AC IR A L L He IS Sk (8]
o7 B IR IR A . s SRR 2 bR 40 i ) 45 45
FJ5, MIARPMI-1640 85373, W& 18h, i
W5 i o0 240 B e A 3R B
1.4 DRBEBRIXERHE HEPA0 JIETE N
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1L.-6 1 TL-1B 7K F- .

1.8 % BRARLFENE2ELDABBRAR T
CCLI9 & & Ak B R  /NRUBE R4 280 a8 F
Jid W pU R s A, T B, K. A et
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A: Normal group;B: Chronic pancreatitis group.
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Fig. 1
two groups observed by HE staining( X 200)

Histopathology of pancreatic tissue of mice in
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BWEA POLBME T, Sa5amE R E CKII
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i, CKI19 iAW, UE by B 3% 3k W1 W 15 .
L& 2~5.,

A, C: Control group; B, D: Model group. A, B: X200;
C:Partial enlargement of A; D:Partial enlargement of B.

B2 X MR AR M1 AR 4k B v 40 - AR 0 40 35
B Rk R BRI A R Sk B

Fig. 2 Morphology of follicular cells in M1-polarised
macrophage-adenocyte co-culture systems in control

group and model group
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Fig. 3 Expressions of CK19 and amylase in cells in M1-polarised macrophage-adenocyte co-culture systems in

control group and model group (Immunoflunorescence, < 200)
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C D

A, C: Model group; B,D: Si-CCL19 group. A, B: X 200;
C: Partial enlargement of A; D:Partial enlargement of B.

B4 A i-CCL19 4 M1ARAL E W40 - ¥ 40
HaSt s SRk R IR A TR SR

Fig. 4 Morphology of follicular cells in M1-polarised
macrophage-adenocyte co-culture systems in model

group and si-CCL19 group
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p-IkBo 2 H & ik K F ¥ B B % ik (P<<0.05) .
K 11~13,

3@

I M e S — B A 1 S L o KU
SRR BLIBLA B0 | AR USSR AR L K
Y060 4 I TR e T MR 0 A 2 —

PR I 36 97 12 A i R R X T B R MR R 0 R A B
BERE ST T R A AR T R R AN e A
A 0 3 B 0T DL ok 2 AR AL R AR, S A i s T
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HH M NF-kB {5 5 i #% AH ¢ 8 B R B KT,
7k CCL19 7T BE 55 /0N BLM2 1 IR A 48 v M1 A L
i ffl NF-kB {5 = 38 i A7 2% U S Bk . mfik CCL19
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Fig. 5 Expressions of CK19 and amylase in cells in M1-polarised macrophage-adenocyte co-culture systems in model

group and si-CCL19 group (Immunofluorescence, < 200)
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Fig. 6 Expressions of CK19 and amylase in pancreatic tissue of mice in two groups (Immunofluorescence, < 200)
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Fig. 7 Expressions of M1 type macrophage markers iNOS and F4/80 in pancreatic tissue of mice in two groups
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Fig. 8 Levels of TNF-a, IL-6, and IL-1f in pancreatic tissue of mice in two groups detected by ELISA method
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Fig. 10 Expressions of CCL19 protein in pancreatic
tissue of mice in two groups observed by

immunohistochemistry (< 200)
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Fig. 11

proteins in pancreatic tissue of mice in two groups
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Fig. 12 Electrophoregram (A) and histogram (B) of expressions of CCL19 and NF-kB signaling pathway-related

proteins in cells in co-culture systems in control group and model group
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Fig. 13 Electrophoregram (A) and histogram (B) of expressions of CCL19 and NF-kB signaling pathway related

proteins in cells in co-culture systems in model group and si-CCL19 group
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