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Effects of Kupffer cells on coagulation function of rats with acute pancreatitis
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[ Abstract JObjective ; To observe the changes of tissue factor(TF) and coagulation function in rats with acute pancreatitis(AP) and to
explore the role of Kupffer cells(KCs) in cruor function in AP rats via TF. Methods ; Totally 108 SD rats are randomly divided into 6
groups including sham operation (SO) group,mild acute pancreatitis (MAP) group,severe acute pancreatitis (SAP) group, SO+
gadolinium chloride (Gdel;) group, MAP+Gdcl; group,SAP+Gdcl; group. Rats in Gdcl; pretreatment group were injected with Gdel3
(10 mg/kg,0.1 ml) through the vena caudalis at 24 h before the establishment of AP model. Rats were retrograde infected with 1.5%
or 5% of sodium taurocholate through bile duct to establish MAP model and SAP model. The rats were killed at 6,12,24 h after AP
treatment or sham operation. Changes in serum amylase and coagulation makers were detected. The content of TF in serum was
measured by ELISA. KCs was isolated and cultured, and then the expression of TF protein was detected by Western blot. The TF
expression in liver tissues was measured by immunohistochemistry. The pathological damage of the pancreatic tissue was detected by

HE staining. Results:The content of serum amylase was significantly higher in MAP and SAP group than in SO group(P<0.01),while

s th as significant  diff ce bet MAP ,SAP
(EE M8 7 3% email 896989475 @qq.com, ere was no significant difference between group

B AR A 2 group and MAP+Gdcl; group,SAP+Gdcl; group. The contents of

EEVEE : £ Email: gongjianping] 1@126.com TF markedly increased in MAP and SAP groups compared with
EE&WB: DR AAMAFELFFELTHAA (%% :81301618) those in SO group, while distinctively decreased compared with
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(2014-10-30) protein expressions in the livers of rats in MAP and SAP groups
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distinctively increased compared with those in SO group. TF protein contents of KCs were obviously lower in MAP+Gdcly and SAP+

Gdcl; groups than in MAP and SAP groups(P<0.05). Plasma concentrations of the prothrombin time (PT) ,activated partial thrombo—

plastin time(APTT) and fibrinogen(FIB) in SAP group obviously increased compared with those in MAP groups and SO groups while

markedly decreased in SAP+Gdcl; group compared with those in SAP group(P<0.05). The pathological section of rat pancreas showed

that the pancreatic interstitial of MAP group was oedematous while the pathological damage of MAP+Gdecl; group was alleviatived

compared with that of MAP group. Pancreas of SAP group was in coagulation necrosis with a large number of inflammatory cells while

the pathological damage of SAP+Gdcl; group was obviously alleviatived compared with that of SAP group. Conclusion ; Significant

increases of TF expression of KCs leading to the change of coagulation makers after the onset of AP. TF expression and the coagulation

can be effectively reduced by inhibiting KCs,which can reduce the occurrence and development of AP to some extent.
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Tab.1 Comparison of rat serum levels of amylase in six groups
at 6,12,24 h after the operation ( IlU/L,n=6,x +s )

2151 6h 12h 24h
SO 1101 +52 1028 %53 1018 £41
MAP 2186 +241 2842 +310 3112325
SAP 3781376 5973 +452 6 832 + 582
SO+GdCl; 1023 £51 105156 1107 £45
MAP+GdCl; 2268 +227 2749 + 352 3031 =341
SAP+GdCl, 3923 + 341 5868 + 483 6736 = 531
FAY 391.21 434.68 571.98
P <0.01 <0.01 <0.01
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|97 78 0F
V", 208 3 ;
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Fig.1 Pancreatic tissue pathological light detection ( 200 x )
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0.03) ,SAP+GdCl, %% SAP 21 B A% (P<0.01)
24 SRR

KA PR 48 SO MAP SAP #5112 h J5 Pk 41
TF A 2GE (E 2), AT SO 4R BUIFIEZHZE TF 2 11 %
TRRSS B SAP 4 TF 21148 SO 415 MAP 21 W] 1y



— 332 —

BERERKFZER 2015 ££55 40 &5 3 81 ( Journal of Chongging Medical University 2015.Vol.40 No.3 )

F2 RESAMHERESHPKRME TF LR
(ng/L,n=6,x +s)
Tab.2 Comparison of rat serum levels of TF in six groups

at 6,12,24 h after the operation ( ng/L,n=6,x +s )

2H51 6h 12h 24 h
SO 8235+1.105  8.153+1.083 8239 =+1.120
MAP 95421214 104530225 11.863+1.316
SAP 13.143 1,537 14472+ 1.623  15.025 + 1.805
SO+GdCl; 7213+1.088  7.153+£1.096  7.165=+1.103
MAP+GdCl,  8235+1.132  8851+1211  9.104+1215
SAP+GdCl,  11.162+1.316  12.018+1.343 12.924 + 1.386

F{H§ 29.70 56.60 70.53

P1H <0.05 <0.05 <0.05

£ ¢
C.SAP 4
2 TFESAKRBRIFARHHFRIE200x%)
Fig.2 Immunohistochemical expression of TF in the rat liver
tissue in each group(200 x )
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UL KCs iy O 72 B S, A0S A e 1 B AR RIORE , TG
1k (K 3),

©

3 KCs &=ikl
Fig.3 Capability of KCs assessed by phagocytosis assay of ink
phagocytosing

2.6  Western blot 4] KCs P TF &% & 4%

KEVER 12 h 5, B 2L, 40 B 15 3% KCs,
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R P AR B FEABLAE R AR B 11 8 KT DA e 5 TR (WL
6 41 KCs ' TF I SAH AR, 22 A Gui 22 3 L (F=304.82,
P<0.05) ; JE— LW LS, MAP 245 SO 41 TF 2 A&
B T (P=0.03) ,SAP 2H%% SO 2H TF H kit BT =
(P=0.02),GdcI3+MAP % MAP 24 TF & 1 k& W s>
(P=0.01),GdcI3+SAP £%5 SAP £H I i [FAA1% (P=0.01)

1 2 3 4 5 6
TF o — - 71D

0.3

[

1 2 3 4 5 6
1. S0 #H ;2. MAP #H ;3. SAP 4 ;4. SO+GdCl; 21 ;
5. MAP+GdCl; 4H ;6. SAP+GdCl, 2H

& 4 Western blot #&ill- &4 TF HE B RIKKF
Fig.4 Protein expression of TF in each group detected

by Western blot

2.7 KRR R A A 25 R

WA A5 B3~ B[] 845 20 R B PT BB R I, K
FUSAP B L& o PT B 4E <, 28 GdCl, &b SAP K Bl
W PT B R 460, ARJ5 12 h BFE] 8, 6 2l is i PT AH oA
ESRAGEE X (F=126.00,P<0.05) , #E—HW Fi , MAP
KBS PT % SO 4HIEHA A8 1k (P=0.39) ; SAP 2% SO
ZH I B TH 5 (P<0.01) , SAP+GACL, ZH% SAP 2H B B IRAK (P=
0.01)(%£3),

#3 AREBIHEAESHEPKRRME PT L&
(s,n=6,x+s)
Tab.3 Comparison of rat serum levels of PT in six groups

at 6,12,24 h after the operation( s,n=6,x s )

25 6h 12h 24h

SO 13.25£0.58 13.62+0.61 13.45 £0.57
MAP 13.76 + 0.64 13.42 £0.57 13.37 £0.59
SAP 1886075 2205094  2553+1.16
SO+GdCl, 12.98 +0.59 13.09 +0.65 13.35 £0.56
MAP+GdCl; 13.56 + 0.49 13.49 +0.53 13.64 +0.63
SAP+GdCl, 1567064 1891078  20.32+091

F1H 52.30 126.00 248.66

PiH <0.05 <0.05 <0.05
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TAF A J5 BB ] 1 2% 2H K BRI H APTT B0l ] I8,
K SAP B IV H APTT B i #E K | 28 GdCly AbFEIY SAP
KEMIE APTT Wl W 4550, ARJ5 12 h W], 6 21 1 i
APTT #H LA 25 S et B X (F=126.42,P<0.05) , it —2F
P L3, MAP 2 K BRI Th APTT %2 SO 41 J6 B 28 4k
(P=0.90); SAP 1% SO 4 BH It &5 (P<0.01) ,SAP+GdCl, 4
B SAP AWK (P=0.01) (% 4),

x4 RESAHERESHPKRRME APTT L&
(s,n=6,x+s)
Tab.4 Comparison of rat serum levels of APTT in six groups

at 6,12,24 h after the operation ( s,n=6,x s )

2H 51 6h 12h 24h

SO 18.31£2.16 18.13 £2.23 1827 £2.18
MAP 18.28 +2.09 18.26 +2.20 18.19+2.22
SAP 2425+232 3613285  50.18+3.16
SO+GdCl, 18.24 +2.06 1829 +2.13 1830 £2.15
MAP+GdCl, 18.26 £2.13 1824 £2.16 18.19 £2.23
SAP+GdCl, 20.13+3.15  31.86+253 43842298

F8 5.61 126.42 207.53

P <0.05 <0.05 <0.05

TAFA J5 A s 1] 45045 2H K RN I FIB AR {E Al 0L, K
FRLSAP B I A FIB BH 5, 28 GdCL, Ab3EAY SAP KR
I FIB BLRREE, ARJ5 12 h B, 6 4L 4 FIB A6 i
2 S AT G B L (F=39.05, P<0.05) , i#E— 4 19 4 [ %5
MAP 4K KUl FIB 4% SO 4176 281k (P=0.13) ;SAP 41
i SO HI B FH 1 (P<0.01) , SAP+GAC], ZH%: SAP ZH B L[
& (P=0.01)(F5),

*5 ARESIHESESEPARMF FIB LR
(g/L,n=6,x=+s)
Tab.5 Comparison of rat serum levels of FIB in six groups
at 6,12,24 h after the operation ( g/L,n=6,x =5 )

H5) 6h 12h 24 h
SO 2.18+0.23 2231025 221+022
MAP 227 +0.24 231£0.25 2.14£0.28
SAP 2.96 +0.26 3.56 +0.28 4.27+0.31
SO+GdCl, 2.38+0.26 2.15+0.20 2.23+0.19
MAP+GdCl, 217021 2.40+0.26 241022
SAP+GdCl, 2.54+0.23 3.01+0.27 3.74+0.38

FH 10.48 39.05 51.88

P1H <0.05 <0.05 <0.05

3 3t i

AP JE—FE DL B PR , & il , K&y
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B HRAF S AN 5245 T 4o A e 3 A L, P
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B, JUH LT SAP R T H AT CloFAL
ST RGN AP B LB BE N2 R SR AL
&, M m RS AP AEFR A6 7 H AL A A el
17T 56 1L B 8 o A S AT LA o JER AR A 3 B i, 57
4 B JORE UV 255 JE (systemic inflammatory response
syndrome , SIRS ) #£ % 11 91 2 8% B ) it 5 vy 25 511k
(multiple organ dysfunction syndrome , MODS), M Ifij
FEL SAP BAEFET, LA, BE IV REREASTESAP i
5 & A R i B H R S, l DU SAP A
MBEIM TN RE , b7 1k SAP 805 1 1Y i — 2004k (H
AR .

5 A BLBE L 55 9 E 2 N 2 8] A 35 5 A AT 73
WERZR o TESAE TP A%/ B EAT AR | DY Bz 20 32 D &
FAHIT | 7 A S0 PR - B[R] IR 2R3 TF 1 TF X
JEBE LSOV PR R S AT BRI R SRS S
FeAE T RAE L, A1 98 hE B W fE— 25 I, DA T
JE RIS R SE[E] ) “ Cross talking >3 TF J&— s
BEHEEE (1, 43 FHE A 47 kD, B 5L R EE L R 1 VI
ShG, WOm BE L PR 5 XA T AR A BE I A T X, A
117 JA B FNSESEAMIEVEBE I RS TF FEERB T IE
HMAZ AR B 5T K AR 3R T TF AAAELE T4b
PEPEBEIM RS A TAENIRIEBE I RS D, 1L
B TF A AR T B R R 0 & e B BOHR K 4%+
HE AT (ER BT G TF A2 b A LA
IERTERIIHG, CAWIFTIESS, A A2 2 N5
BB I N B AR 52 B TNF o JUS  #5
REFRINFNREIL & A7 TF By BEGORE , If HL 3 S fEfig
KA BRI TF AHOCAHR BE LG M, I FLASE ek
B0 AR TF BEGOR: AT B s e AG st 7, 1500
IR TF FEAE i/ IMRAS BB i, TAR AT fE 2R
URT AN, AN SZ LPS TNF-o JI1-1
SRR TF @315 TF 2B 45 M, 2
/MR TF 2 S5k EE i #2 . & g
W, EV & SERE TR TR 21D | Wk 20 | B A% 20
P45 22 R AR HAE — & I AR T 27T 3k TF 7RI
B LTS AL 0 /N USRS e il i 4 A D 2T 448 1 1T
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TR 5 R 2k TF A9 I3 20 i A et 52 1 A 5%
T 3K 4 g 240 i L 2 R U5 IR 2 b A SR A i, 1
FNHIK R KCs #8638 TR R UL A 20 g v] g
S TF P2 A EZORIE . W9 kL KCs 7E AP A
JErPR IR, 76 SAP I Al IR 4 4
JIE#8 DOREBE RS , GACL, FELIKT KCs LI AE T LA B i FE A%
JHFIE K SR AR B A RE 5 10520, e LA KCs 7] g
FFIA TF S 58S | TF VE RSN FE G
Jt Bl R T30S 4 I i R 1 — R 8 B, WA R TR
Bk ] LA e I FE , N — 2 BB I nT R AIRAP
B KRR T

ARSLIGHFSY & I, MAP 2H 1 SAP 2H vh ok B
THIER IR SO I W THEr , SR MAP+GACL, 415
MAP A0 EE SAP+GdCL, 415 SAP 41 AH kb JCH 5 22
S, ULIH AN KCs TIREXT MR A B = A T A3 G B
LR . MAP 40 SAP 41+ K FUIALTE TF # SO 41
W T, LB KCs THRESE , MG H TF i35 5
HH I P AI ; MAP ZH A0 SAP ZHH KCs N TF & H %Kik
I B TR, MAP+GACL, 45 MAP 4 TF FEH B 2
WEAIG , SAP+GdCL, 4% SAP 21 TF 5 [ B i A
DL KCs Zhfg ] LA B FEAK AP L5 5 TF F1
KCs N TF F A FiA, SAP 4 KM PT,
APT TFIB % MAP ZH 1 SO 20 ] BT+, SAP+GdCl,
2% SAP 4 A WL RF#AI, T MAP 255 SO 2 Joh & A8
1k, LA ] KCs ZhBE T DL IA i A% SAP o PT |
APTT F FIB; MAP 21 % il 52 3¢ SO 41 Joi A8 1k ,
AT B A R MAP S5 AR A, BILAR i mT AR
BRI VUS| i I B ARERIRAS | R
ML AL T BE B A REAAR B W S A S8 . A
RAE AP JUHJE SAP (LI I 2R 48 a1 B0
ASA, , TTEE I BE B RS Mk — A5 i g MR F 0 A o
i, 4l KCs TIRERT LA B RFAK TF B335, AP
U 0 S0 A BT | 06 2% s BH 1 MAP [a]SAP $% 4k
FadFE AT IR B AE 28 AP () AR IR R L SR
KCs YEFIF TF ML 4 75 2 — o8

£ % X W
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