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[HE] An (1) @72t Be R K FERL, E A Toll-like Receptor 9 (TLR 9) 7E K BUBIRAYER L . 4
AfEh; (2 EEIE TLR 9 76K R A AR R AR ] S k2 b s (3) 454 TLR 9 76K RBR A4
LA . FRTE AN IR B SRR (cerulein—induced pancreatitis, CIP) 4 24 h BYF3A0028, T TLR
9 5 CIP KAEREMASEHE. Jiik (D SRA Wistar KR, FFREPLECE A S0 s B4 5 ailad B N g m i &
ST AV RIR AR (2) SRR AL A TLR 9 78 1E % K BUBIR & CIP Ik BUB IR AY 334 TLR 9 7EK
BUBMRMAH S At Sl (3) FREUR RNA, SRASIHSOGE R 5t - ZRWi#E RV (Quantitative—Real-Time;
QRT-PCR) J&iI5E TLR 9 ZENEFRIL. (4D 2 TLR 9 A A4 AE X AT RERYE L (5) GEit43#F TLR 9 mRNA f
FAREOE CIP B4 RIBMSER. &5 (1) TLR 9 EZ/A TS B . MENEESE;  (2) JMrbigiE
AN B BR923%;  (3) QRT-PCR 5% 7R TLR 9 mRNA 76 iF# K FUBRMR ALV R IR E-£is; @) cp B
1] TLR 9 mRNA 35 HBUPUE FIRFEAE 1 h BHARIR M TLR 9 mRNA FIA7E CIP [ 4 h W4ERFFRKF; HE
TREENE, FEF CIP I 24 /NFHIRRE ZIEF, (AR A K. 458 (1D TLR 9 76 K BUBRIR G ik,
HERAA —ERHSERE; () TLR 9 7 CIP BRARS F#k ] BT, 4878 TLR 9 7SR 48 740 4 9 i
N KA RIRPHAEENER, 52 AR
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The Expression of Toll-like Receptor 9 in Rat Pancreas and Its
Correlation with Pancreatitis
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[ Abstract] Objective (1) To establish acute pancreatitis (AP) model in rats, and detect the expression of
Toll-like receptor 9 (TLR9) and distribution in rat pancreas. (2) To quantitatively detect the changes of TLR9
expression at different time points in cerulein—induced pancreatitis (CIP) . (3) To explore the correlation
between TLR 9 and the pathogenesis and development of CIP. Methods (1) Wistar rats were used and randomly
divided into 2 groups: experiment group and control group; Acute pancreatitis ( AP) model was made by
subcutaneous injections of cerulein at a total dose 20 wg/kg. (2) The expression/distribution of TLR9 was detected
and localized in rat pancreas by immunohistochemistry (IHC) . (3) The expression of TLRO mRNA in CIP was
quantitatively determined by real-time reverse transcription—polymerase chain reaction (RT- PCR) . (4) The
characteristics and significance of TLRO distribution were analyzed. (5) The expression of TLR9 mRNA and its
correlation with the pathogenesis and development of CIP were also statistically analyzed. Results (1) TLR9 was

mainly distributed in pancreatic ductal epithelium, vascular endothelium, and islet. (2) No TLRO was detected in
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exocrine acinar cells.

normal rats.

(3) Real-time RT-PCR results showed low—level TLRO mRNA expression in pancreas of
(4) TLR9 mRNA was quickly upregulated in the early stage of CIP and reached the climax in one

our, and maintained at relative high level from 0.5 to 4 hours; but until the end of 24 hours, TLR9 expression was

not still returned to the baseline. Conclusions

expression.

(1) TLRY is expressed in pancreas and has tissue specific

(2) TLRO is highly expressed in pancreas of CIP, suggesting that TLR9 is correlated with CIP and

plays an important role in the pathogenesis and/or development of CIP.
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1 HRETE

1.1 XIS AE

SEEG MR 200 ~ 250 g B Wistar KR, A
KSR s O AE. BT AR BV IR 3% T s o
FETHE [ZRAEFT 23°C+2) C, 12h BE
MR [ BRAIEIR] . BT FAR R SE 38 SR
BRIE, ATAHBTOK. XK ZAT, hiE N A
7 d; SRIEHERELE AL, ARt e
12 /8EE. 5, KRB BEAL S Bie 2% IR 4 500
H ORI RS H 1, 2, 4, 6, 8,
121240 2) . J5kA T HE A HL A A TLRO
mRNA [A84k, 3T 0.5, 1.5 #13 h 4.
1.2 FREBRRIREIREL

ST R R R B R S 2 7E R TR ST N i R
(Sigma, St. Louis, MO) K&, F&EH 20 pgke,

BB 1 h 4> 2 k4T 5 HAE 0.5, 1, 1.5 A3 h 4,
SR —RMELS T X RALE I R R RS K.
1.3 ALK HERFRE

A 1%0ZRE % (A TIRE 50 mg) R
Je VI K U s I D B A B I 161 194 388 3 Pl

44 W F A S B iR A Trizol ((Gibeo,
Carlsbad, CA) FTF#H RNA; — 35 41 28Uk

A =24 CIHWR AP ORAE, DA B S vk R i I
AR A O — A4 2N 10% 1) H
T AU R AL A BB
FRIKI 2 mL, 7EH RN 20 5 O 2 I PR A
T =80 CUKA , FHTVEH BN A 17 1t 4 0 2 K 2
JH DRI - i
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FH 10 % () FF R (615 (0 22 00 7 I s Je - 3k
ITH AL HE Je o, FrA YR RATE A TR A
1.5 I0iEE ¥ EEF0AS AR BERY U E

TE A7 Tt R T Tk 1% 000 o A B P R R R 2 5 —
B e B2 B A= Ak oo 59 B sh A 4 L (Olympus
AUS5400, Japan) Fi#f7.
1.6 ZAREEFRM

TNF-o, interleukin 6 (11-6) F1 I1.-12
ELISA i##]& (R&D, Minneapolis, MN) KiEAT
M. 5o 4 A e m2 E R (Bio-Rad,
M550, Hercules, CA) R4S
1.7 ZAK

UKD T 5 FHOK I B AR FE 15 min, SR )5 H
pH7.4 1] PBS V&t 10 min, FFH 3% AUE KRG
#H 15 min. /K 5 min 3 pH7.4 9 PBS W ¥k 5
min x 2 K5, F 1:20 (1A Mg EH A 30 min.
F 1:300 19 4% Pi K KL TLR9 Hi /& (rabbit anti-rat
TLR9 antibody, CA) 1E37CHHHE 1
h, 4°C 12 h, #RJ5 ) pH7.4 ) PBS ¥ 5 min x 3
K. 1:200 AEY) = A ILEHTR 126 (biotinylated
goat goat—anti—rabbit IgG; Zhongshan Biotech,
Beijing, China) %5 40 min, pH7.4 [ PBS 1k
10 min x 3 K. ) B 1:200 BUR L AP -

Santa Cruz,
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%5 35 %

FIPE AW 30 mindf pH7.4 19 PBS Wik 10
min x 3 Y. #RJ5 ] 1:50 DAB F1 0.05% U4 /K i 44,
ARG ABARRE Y. Tk, FHh.

1.8 SERPFERWLEE PCR

K EUBE IR A RNA F Trizol $R U8B ER L. Wi%%
SES|M Y TAKARA (Dalian, China) #3340
TLRYF,5'-TCCCTGCATAGAGGTACTTC-3'; TLR9-
R, 5'-TCCAGCCACTGAAGTTGTGA-3".

TaqMan #541:  5'-FAM-CTAGAAGTCCCCCA-
ACTTCGAGTC-FAMRA-3". B 5 wg B I 5 RNA
WA cDNA, FEHLUS WL cDNA Y7988, §i%
H T YIAT 1.5% B8 Mk, GAPDH /£ N
XTRE, HB|¥8 GAPDHF, 5'-TGGGTGTGAACC-
ACGAGA-A-3'; GAPDHR, 5'-GGCATGGACTGT-
GGTCATGA-3'; Taq-Man ##%f: 5'-FAMCTGCAC-
CAC CAACTGCTTAGCTAMRA-3". %5 H ACt ¥
HEFT A3
1.9 SEitaiE

AN SLIOL KOG REL A VE R . I T AR 24 i
A I 25 R B A A IME, KRB R (mean +
SE) triEZ; B RFIARECX Student t test F17 22
AT (ANOVA) #EFTAG I, SER 6 S e i
PCR M &5 R RSB A FEBME (AcH, FFRH
Mann—Whitney nonparametric U test L. DAL
KI#R R FH SPSS, P<0.05 W2ESA LG5 L.

2 #R

2.1 [iEEMEENRE R B

LT U T FTE JU i SR b CIP ) Fe iy S 0
BOR—8AE L WIBBAE CTP 1 h 4lplt#l e 22 il i
T (P=0.000) . JEMEETE 6 h 41 (P=0.000) .
NERTEENZE 2 h 40 (P=0.000) KFNIE(E. A[EE
et (R D e WA N i DN T B3 52 o o 1
THVEN K278 12 h AFER BT (P=0.005) ,
SRIGHE 24 h LB RIS BREOKF (R 1) .
2.2 YHAEEFRNER

FFASH B I3 TNF-o, IL-6 F1 1L-12 ff
ELISA BEATHGIN (2 2) . 3 Fhgif K 1B 1E
CIP A[RlBf Be iy FiE; TNF- o K WS8R b
FEAE 8 h AL PRIGAH, 1 24 h F A KL K5 1L-6
WA BT 40 6 h 41, (HARPLARAE 8 h 4 W13
BRAAYs IL-12 WERI A 4 h 413 24 h 401
—ANBHE R, JF EBE R N RS B
2.3 JRIEFME

JER P ) J 7 200 e G R e s T ok A

UK b B 2R 30 U T A il i, (HxX e 3R
BUAE 4 h A6 h AL MBI, 20 s o A0 A 4% 1 4
MM Z 0T 6, 8., 12 24 h 4.
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o, HHESMRI—E WAL ST (B D .
TLRO 58 s T80 A FEL i Al i i bz (BT 1A
C. H) A% (B 1F -H); 7EXF BB FRA i
B E A E (B 1B) .« fEFERME
JERRRE N S A I RE IR 5y, SEI 4 SRIA TLRO IR 4
(L 1E) 5 [RIFE X BE 2H A A< B g 45 B $2 % TLRO
fHite (B 1D) . A, i sCmdlid &) Al br
AR T ER AT A B 2 1Y TLRO 75 €4,
2.5 Q-RT-PCR%E

F RNA 3855 S HY cDNA £85I H, Tk I 52
HHBRBOR/N (113bp) . F] Tagman 851 (—
FhaLit 265 PCR $iAR) Xt AR TLRO mRNA ik
AT M HES AR /R . 76 CIP [T 24 h,
TLRO 7ERAR 412 P B B ek BA. H
b N 1 1 e e 1 B =iy 8 B DAY N
TLR9 mRNA 7£ 0.5 h A & A 2= X 4119 7.21
(22.85) ff5 (P=0.001), JFAE 1 h HIKF|EE, 24
FXFRELL Y 8.98 (23.17) f% (P=0.001) . K5,
£ 1.5h % 4 h 240, TLR9 mRNA {348 2 M B A 551t
IR EACERE s N 8 h dF R, HRIK
gt L (P=0.059) .

3 itig

SRR R — Rl DL I E g, (R
LA AR RESE A MR ; Hoh, FRERRAR R IET R
i M —2 SR 1, TLR KRR
RIREE EN IR AR S it R BRI T sde s 161,
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e An a2 e Ak, AE— e R gn i A TLRO
AR B R IED s B TLRO #55 7] LA
SR i B3k, R A X sl
Jfl I TLRO AR AT BEFFASZ RS CpG H7.

FRLA, B3 SEE00 H 2R AR SV 7
A TLRO 3Rk WA, EMREA LHLU R
PE, BBST T 2MERRIRA A TR AE KUV

SEH I TRV . RE T LA I 2
YIRRAAE R HIBT CIP AFEHR, X SR PR R IR
[ CIP MR 98 tig el
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Fig. 1 The immunohistochemistry of TLR9 in pancreas of rats with pancreatitis
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Tab. 1 The results of serum amylase and lipase (x +s)

| n JERNEE (TU/L) P &R (TU/L) P
X HEZH 10 1512.73 £98.26 - 68.54 +9.29 -

1h 10 2998.63 +48.38 ™ 0.000 253.91 + 12.27" 0.000
2h 10 3712.61 +136.46 ™ 0.000 371.95 + 19.50™ 0.000
4h 10 4007.50 £ 129.15 0.000 167.54 + 12.90™ 0.000
6h 10 4361.34+97.59™ 0.000 93.49 +7.09" 0.047
8h 10 1 614.38 + 66.79 0.403 79.34 + 8.01 0.391
12h 10 393620 +111.14™ 0.000 70.23 +8.35 0.894
24 h 10 1707.46 +70.53 0.125 63.61 + 6.30 0.665
xR L, "P<0.05, “P<0.01.

F2 MFMEBEEF (xs)
Tab. 2 Serum cytokines (x +s)

il n TNF-a (pg/mL) IL-6 (pg/mlL) IL-12 (pg/mL)
X HEZH 8 29.64 +0.76 721.23 £29.45 2291 +2.07
1h 8 3024 +1.16 730.39 + 24.80 26.44 +2.96
2h 8 33.33£1.70 755.31 +39.81 31.42 +3.35°
4h 8 33.61+1.78 894.24 + 70.03" 34.53 +3.06"
6h 8 38.67 +2.14 1296.34 + 121.60™ 34.93 +3.07"
8h 8 52.35+2.36™ 780.89 + 64.98 38.75 +3.27"
12h 8 42.01 +2.06™ 764.99 + 61.77 40.25 + 434"
24 h 8 31.93 +1.46 771.56 + 43.74 65.13 + 6.24™

XA LR, "P<0.05, "P<0.01.

PR TLRO 945 S o A4 A He 92 4 Ak A il
TLRO 76K BUBR BRI E R AR AL T ol 68, e
bR TLRO FBERIRFEIRA , FEBIAE A L
R, SEF RIS H R N TLRS 7EE% ity
Fik; XIE4E/R TLRO Al TLR4 fA7E %5 — Bk
AR PERL. RGBSR (PDMB) P& —Rhgl )
N R B B LS U B
YERBR RSP MERRE N 2R, taiG e L]
YERFE R M PE RGN —Fh B2 AZ 4K, TLRO 7E ik
BB R T —FmlAE:  TLRO i AL S i At
Rt i42 7 7 PDMB RIS R VE Y. $
I, TLRO W] BER— VELE M e iy . s
AWK TLRY & (O TR I N K RS il
PGS 2 2P R B 5% 118 5 ST B i A 22 — 2820,
SEXTHARSZIELR . TLR4 AJRES: Tix— i E™.
TLRO 432 414 I 25 HSEE RT-PCR 45548
7~ : TLRY A REV S i i 48 5 A %) I 7 A 70 2 44
g

AT HRSE TLRO 5 A REAR 98 0 B, S
RT-PCR #% | F %F TLR9 mRNA 223k k17 & 4
Br. 2B RT-PCR 45 %43F 52 TLR9 mRNA 7E R A

KRS, (BAE CIP B, FEHEHT 8 h, TLR9
mRNA 535 FiHBI R, TLRO mRNA b iEH#, 7
05hdl & EFF7.21 1% (P=0.001), FF7E1h 4l
KBNS, 29 0% ALY 8.98 5 (P=0.001) .
TEVE SRR B % 5 30 min, TLRO ©248 & it
B, X e EET . TLRO X CIP Sz ik
TLRO & T 7 CIP L&, Ffif5, TLRO FRikFFAkH
PUBH B AT N, IR AR A — A A X 8 5 KO
Ling liu ZFPHRH . CpG IFARERRFPE A S TLRO
Fik L. GEEEH LI, AT L] 4 Ak
WM. CIP fEf% %S TLRO s MisRZUA 36k iR,

TLRO 4 b 8 110 375 H— 2 248 it DX P 38 o
VIR, LIRS O 4 0ESE TLRY [30E AT
DI SR RIEAM A ¥, dn1l-1, IL-6, IL-10,
IL-12 F1 TNF- o0 SERYRRBERL. 2EH X
3FF, IL-10, IL-12 F1 TNF-o #4770 ; &1
TE TLRO iRl A9 — 4 i B 2R3 . X
— 4R R EH KT TLR9 2T 1 CIP [
Iy

25 BFriR, TLRO 78 K FRUOE & BRI K- 1
Fik, (BAE CIP FUBIRE B, X — LKA BT
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