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Fibrinogen - like Protein 2 Expression Contributes to Microthrombosis in Rats with Severe Acute Pancreatitis. Ye Xiaohua, Chen
Tanzhou, Du Yong, Huang Zhiming, Wu Jinming, Wu Jiansheng. Department of Gastroenterology, The First Affiliated Hospital of
Wenzhou Medical College, Zhejiang 325000, China

Abstract Objective To investigate the role of fibrinogen — like protein 2 (fgl2), prothrombinase in microthrombosis in rats with
acute pancreatitis(SAP). Methods Forty — eight male Sprague — Dawley (SD) rats weighing 200 - 250g were randomly divided into two
groups: SAP group (n =24) and sham — operation (SO) group (n=24). 4% sodium taurocholate were retrograde injected into rats’ bil-
iopancreatic ducts to induce SAP. Samples were harvested immediately at 1h, 4h, 8h time point after operations in both groups. HE and
Masson staining were applied to observe the pathological changes in pancreatic tissues, and the amount of arterioles with microembolization
was calculated. The expression of fgl2 prothrombinase in pancreatic tissue was examined by real — time PCR and immunohistochemistry
methods. Results Levels of {gl2 prothrombinase expression were markedly elevated and were found significant differences in pancreatic
microvascular endothelial cells in rats that developed SAP compared to those in SO group. Masson staining showed that microthrombosis in
rats with SAP were significantly increased and closely correlated with fgl2 prothrombinase expression in pancreatic tissues (r =0. 878, P <
0.01). Conclusion Fgl2 prothrombinase may result in the development of SAP by mediating microthrombosis in pancreas.

Key words Fibrinogen — like protein 2; Microthrombosis; Severe acute pancreatitis

HE S0P I R (severe acute pancreatitis, SAP) Y B 5 B0 R T G B 5 01 20 23 485 15 A s B BIL 1 12
SN IRANELH UL 2 — % 0] IF & A B RORE N SE A L5 ) S8 %

fiE (SIRS) F1 2 4 B 2 AL 3638 (MOF) G FE % b s MRS
AR SR 2 WTIEIA g 22 AR 2 1 % 21 15 MR 1 L Sb R (1) 3% B SD B ok B, IR B 200 ~

WEBAEBY LR, é%lﬁymgﬁg P s 15 48 Vi b 250g, N B2 2 g 52 56 S 4 oo 4R R (2) EERH 51X
052 A A g2 R SRR ET e e T ERIRRING ) Signa 24 Trisol BRI Y Inviogen 23
7 /‘%ﬁ\; ,WE%(&{%@% Wﬂ%)f?mjﬂé&%m@@ﬁ%,Mﬁﬂ ] ; First strand ¢cDNA synthesis kit jJ [f MBI /A &) ; PCRmix {5
ﬁﬁﬁ?ﬁlﬂlﬁﬁ,%%'ﬁ%ﬁﬁﬁ%@ilﬂl%%ﬁﬁ AW]QJ: j‘j*/LE% j ﬁ?ﬂﬁﬁfgIZ@%m%Jﬁﬁﬁéﬁ
EZBNSJ ﬁi%ﬁfﬁifgﬂﬁﬁﬁ%ﬂﬁ?%j{ﬁﬁﬁ%ﬁ [;%}R{ZI:MHjtxﬁiﬁﬂﬁ/\ﬂ;EnVISlon ﬁtll”&]ﬁ Dako /A}ﬁj;

° V o i - St O 2 B PC Sequence Detection System 7
IR g A5 v, L% fgl2 IRk o Bl JE £ SAP K BB fgﬁlf/f;ﬁ:ﬂiﬁpfiel;ﬂozsoo /q\ﬁwa t%tﬁiﬁééftt’}:?

AT s NI & 5T ympus 2y B A5 7.

b IR R AR SAP B G i 4 v 72 B A

{4 Hitachi 258 7= 5.
\ g Al 4 s pE FE 24 P A
FH B AL, A BIF 5 AR 0 o e A o e R R 28 b Y 2. SEH Iy (1) B 4 R A L SER R AR A, 1 ol

Hoko 48 HORERBENL > M4 - Il T- R 41 (SO) \FE4E 24k

1R 500 :325000 AN B 2 I i 5 — B2 B 0 A 9 JREAR J¢ (SAP) 4, £ 21 4% 24 Ho SAP 2 K BUR 4% # 4 i
SRR O80T {54 < wyyyhzhiming@ 126. com NFR B Tml/keg JE NIRRT 39647 2 ) 2 3 o B B2 . SO 41 Ll 3

- 138 -



WP gE Al 20124R 10 H 5418 45 10 )

JEMR LK BISCHE . RIG 1.4 .8h 3 HLARFE R B (45028 8 H),
FIBUT T e K i T R AR AR BRI . (2) IV U R A D < R
42 H A A AT AR I . (3) 1B R 2 2R IR 25 2 WL - I
HEVE LK, A W58, Y1 F, 47 HE 34 {8 J¢ Masson 4% {0,
BT WG R BB AR . Bl AL WL 2% 100 AR 48 BE S 42 < 100 wm
BN A, I T BH P I RS (4) SEIE  (real - time)
PCR A& 0 f& fif 20 41 vh fgl2 235 - R A Trizol ¥4 $2 U AL RNA, HX
4pg i RNA 565G 5 — 85 cDNA, 519t [ 58 5 A= )
TRARA/AK. 51T g2 LiFE51 9.5 - CCTG-
GAGATTGTGGTTTCGT - 3, F i 5l #: 5 - TACCATGC-
CTTTCTCCAAGG -3’ , ¥4 K B¢ K 153 bp; B — actin E{iF5[ 4 -
5" ~TGTCACCAACTGGGACGATA -3', FiE5I4 .5’ - GGGGT-
GTTGAAGGTCTCAAA - 3", ¥4 Fr Be K 153 bp, JT Wi 514
50°C 2min;95°C 5min,95°C 15s,E¥ 40 K. [ 58 G, iR
I SR 2k 35 threshold cycle (C{H) 3f 355 B 9 2k B 48 )
TR E, BWEREE =2 AAC = (Clyyuw -
4, fdi ] Envison YL #EAT fgl2 Sy AL Yo 4, #% Envision i 5
EULHRAE, RBURBR fg12 #E 1 B )5 B £ w8 B Hu A (1: 100)
}—Hi . EnVision X7 ( HRP - R/M)37°C % & 30min,DAB
LAY, R AL, ZOK R, BoOn Bk & B
BB, PBS B —BU/E N BT R, & U A 7 200 fif
JEEE T BEMLEE IR 10 4~ L BT R ] Image — Pro Plus 6.0 E {445

AT P 0 HL - B O JE O AT 2 R R A T

: 3 # ‘e—" =
wy o
53 |

3.48it 2R 05k R SPSS 15. 0 B Rl AT ST A #r o
JIT AT B A = A o 2 (o 2 5) 3RO, R AT IE 25 1 4G 46 Oy
ZFFPENT R BN 3R 07 22 2 M pE AT 4 IR VA N 22 S 1 AR
B I S i OCHRR T T] Pearson AHSC R ()RR, LU
P <0.05 HEFA G FE L.

4] R

L. i JE 0 Al G 0 45 2R« SAP 21 Il 5 IE B I AR
SO A7 #5 I 8] 50 2 8 3% TH i (450 5 P <0.01),
SO 4145 I s 0] L &8¢, 22 R IEGE 127 3 L (P > 0. 05,
x1),

®1 ZFHAXBRAEEHAMFEEMHEME(U/L)
HH n 1h 4h 8h

SAP 24 2881.88 +615.25" 5162.88 +735.41% 6955.75 +1134.47*
SO 24 1788.25 £562.73 1804.50 £540.51 2100.63 +824.37

55 SO 4[] — i £ HEE TP <0.015S0 4145 i 4 IR Hu 4%, P > 0. 05

2B MEELE R BT, 80 21 1.4 8h &I ki
i ik AU 25 R DL 5 TR R /NI 3 Bl 5 SAP 4 Th g
Jig Ji 18] J5T K Jier, 2 98 200 T 3R 9 5 4h I T R 1] J5 7K
i, H L, 2% 40 T I 2 0 5 8 h i R K IfiL SR AL
AL A S P 4 R A A R (BT 1)

E1 FAKXRARREHE $£&( x200)
A.SAP ] 1h;B. SAP 4 4h;C. SAP 4] 8h;D. SO 41 8h

Masson 4 0, F F W £ S i 44 B 1, 688 T R
ALK, Masson Y8, i 7 I A2 T i R A I 75 7
B Uk B R i 2 4 B B RO IR . Masson J& 6
BRI I 45 36 4 SAP 41 rp i 45 1 o5 B 3 = FIE w4l (P
<0.01) HEAH NI (P <0.01,3%2 K 2),

£2 FBAXRARREEE SRR ME R

@il n 1h 4h 8h
SAP 24 0.27 £0.09" 0.54 +0.19" 0.80 +0.13"
SO 24 0.086 +0.037 0.085 +0.045 0.106 £0.070

5 SO 4 [a]— I 5 He A, P < 0. 015 SAP 41 4% I 5 [, Bk il 4
BT, P <0.01;S0 4 &0} &5\ 4, P >0.05

B2 &AKXRARGF Masson £ ( x200)
A.SAP 4 1h;B. SAP #4 4h;C. SAP 4 8h;D. SO 4] 8h

- 139 -



J Med Res,Oct 2012,Vol. 41 No. 10

3. fgl2 mRNA K2 [ T 19 3R 35 : SAP 20 K U AR
[ fgl2 mRNA FBEMR fel2 8 [ BT B AH L SO 4 1
Wb e, B RS KBS 2 (£ 3) ., gy

{8 50 7 fgl2 B E K TE SAP 20 A B R 48 I 4 1 2
g (& 3)

®3 BFHAXRBRARBEMRIERE g2 mRNA MMEFREZEE

1h 4h 8h
21 5 n

EH mRNA HH mRNA A mRNA
SAP 24 1.79 £0.46* 3.91 +1.28% 4.54 +0.55" 9.85 +3.09" 6.07 £0.94" 12.87 +3.05"
SO 24 0.81 +0.25 1+0.67 0.87 +0.32 1.14 +0.61 1.02 +£0.41 1.18 £0.46

55 SO £ [ — i 45, FL A, ¥ P < 0. 01 ;SAP 41 &% 45 He %, mRNA J 8 4 3R Z Wi 715, P < 0. 01580 4451 45 1] He#s , P > 0. 05

ARG TS T TR 7 F

3 \ ‘\,‘A c“:‘\! :%:'W_ % “ )
TS g .'tL;“;i' ."»; = AR 2

& L 3 .A\‘ A ‘,i A L -~ . { g8 2 J

B3 FEAXRAEEHNA g2 fRELFERE( x200)
A.SAP 2 1h;B. SAP 2 4h;C. SAP 4 8h;D. SO 41 8h

4. JEIR (912 F 3K 5 PH M A R AH & M o AT ok
SAP ZH K B JEE M 2H 21 fgl2 g ifl g )5 8 3R Gk K T 5
100 ARG 45 v B I 48 238 4T Pearson #H G 430 # .
S5 WK SAP 41K FRUBE R 4 fgl2 E i /i I g 3% 3k 1Y
SEH O B A S B M A R AR B A O (r =
0.878,P <0.01),

it it

UM TR 98 T 51— R B G SN, R R R R
J I TG o AEUCHERE T BE IR G D) eI 2 K AR
TR Ak, R T A TR Y U5 R S A R T
H AT ZE0A T W 20 A L PR 20 AR R P R A M
T, o | R A2 98 40 R 1~ 0 9 i A I ok 8 R R B R ek
8 R B 2B 0 2 AL TR B B AN A 6K 1t
Z5 ] SO R B AS . ASHIESE 45 R R SAP
TR BRI R P DA R I A T B, R SAP K BRI )
B i A5 A 20 245 1 5 L TR0 20 D) g B A U0 A OG
fol2 Yk i 5 11 418 66 3% 4% 5 4 L %) P9 0 U S i i
FEANTR] , & PTG TR o 5L e A8 kg o 3% A 1 5 I
Tt IR A 0L TR B £l 5 1 it i il 422 52 240 P DR 1 9
s, ELAG AR B 1 A 98 0 (1) BUEE VR, Levy ¥4 fg12 #E 1ML
il I ) 402 B AR, B g e T L A B g
38 | fgl2 ¥ i i )5 i e 3R 18 /N B MHV - 3 88 & P
W E PR A8 B A HE R BN A 0 1 A B
epLiRuR S LI I BB U | &= A ) UE -

- 140 -

TE R PR S R ik, ) 2l Ja B B 1o e, S AT 4 iR
FLUUAR R I 1 R PR R i, e 2 BUUE 23 25
FARAL R RE R o
ABETELE A R SAP K BRUBE MR A BF 5T 45 2R R
SAP KRB P fgl2 mRNA A LE SO 418 3% T (P
<0.01) , HFifij 72 SiE 4 1 72 47 39 hn (P <0.01) , #E
T TR A 5 T v, 9 AE DA 1 b ) AR SR Bl o A P9
B A B v fg12 5 ot 1 D R R B S AR B SROK P R
IR, PR — 20 0 T o o D S R, AR e R
I BRI 2R 48 BB R 2 SV A PN I AR B, AT 2
FHEBERRINIE R A o S AL A SR 7R SAP R BRUBE IR
PRI A P9 B A v T DL £g12 95 1 i I K 1 ARk
HAR K KF5 ot #: BH PR A R IE ARG (r = 0. 878, P
<0.01) o IG5 RARIR fg12 5E 10 g )5 g ] il ok 4
T R A L A £ S 0 G R A e TR R ) K A
HkE.
&% i
U BRmfE = RE, ST, 4. 20 IR B0 PR 5 B A 21 2 AR R R
SZARRE MR BB THUERM )], AR ARZRE ,2010,49(11)
959 -962
2 KRR G, SR IS X A P MR AR A6 R B UL A R LT
FUSRF sz [J]. bl AR 2k ,2006,15(6) :470 - 472
3 Tevy GA,Liu MF,Ding JW et al. Molecular and functional analysis of
the human prothrombinase gene( HFGL2) and its role in viral hepatitis

[J]. Am J Pathology,2000,156 (4) :1217 - 1224
4 Ding YP,Liu K, Wang Y, et al. Expression and significance of fgl2



2012410 A 41 % 510

FUR A&

prothrombinase in cardiac microvascular endothelial cells of rats with 8 Levy GA,Marsden R,Zhong EH et al. Strategies to prevent thrombosis
type 2 Diabetes[ J].J Huazhong Univ Sci Technol,2010,30(5) :575 in xenotransplants| J]. Transplant Proc,1998 30 :458 — 2460

-581 9  Ning Q,Sun Y,Han M, et al. Role of fibrinogen — like protein 2 pro-
Su K,Chen F,Yan WM et al. Fibrinogen — like protein 2/fibroleukin thrombinase/fibroleukin in experimental and human allograft rejection
prothrombinase contributes to tumor hypercoagulability via IL -2 and [J].J Immunol ,2005,174 (11) ;7403 - 7411

IFN - y[J]. World J Gastroenterol ,2008 ,14(39) ;5980 — 5989 10 Zhu CL,Yun WM, Zhu F et al. Fibrinogen — like protein 2 fibroleukin

MOBLT, 28 sk i Sbk I8 R 48 % 9 HL i K AR 3G 3R 97 19 BF 98 ok
(7] o [E5 B2 B 44 78,2010 ,26(5) 11029 — 1032 1040

Chan CW,Chan MW, Liu MF et al. Kinetic analysis of a unique di-
rect prothrombinase, FGL2 , and identification of a serine residue criti-

cal for the prothrombinase activity[ J].J Immunol,2002,168:5170 —
5177

expression and its correlation with disease progression in murine hepa-
titis virus type 3 - induced fulminant hepatitis and in patients with se-
vere viral hepatitis B[ J]. World J Gastroenterol ,2005,11 (44 ) .6936
- 6940
(W fe 2012 —02 - 05)
(15181 :2012 - 02 -24)

B EIRREA B EIE SR & R AW

MO # B WA K & EXD

# E BK #Ed TSR, S0 e T TR B AT R A AR R . AR E%%@%W%H«L\M&K*E@ﬁ%
AR 195 R E (18~59 %), )rE}E BMI #5403y 1E & 240 Rl BMI §% v (E5 244 41, FH Bruce R 328 ) 7 B X —
Z AR AT A TR E BT . 8 g — A 32 I I8 SRR ] AR 0 2R B Bl 2k B2 A Y B {E (MET) %Mw&.‘zjjﬁﬁ
53 \RPE S£35 55 73 BT , X 45 21 ﬁzmmmﬁﬁﬁﬁtﬂ*&géiﬁ%éé‘ﬁﬁl‘ﬁﬂEﬁlﬁluwﬁio #£R B EE AR 2 o0 B E )7
.y =166.947 +45.433x, —4.087x, —0.696x, — 0. 178x, +0.452x,,x, Jy METS,x, N #% & RPE,x, Jy BMI,x, N #% & Ui 4 )%, x,
N EHRIG BhIEAr AR TE #* =0.932, (P <0.01) . Z5i8  Ho¥m 2 U AR TR B AL B 4% 10 15 4 5 10 3 0 IR AL 4 47 A i 25 S LR A

TE TABATT Z 18132 Sl i hk A 3 09 22 531

k@R PHREHRE CHE SEThEE  BMI 54K
Analysis of Results of Young and Middle — aged Obese People with Treadmill Exercise Test. Chen Lan, Xie Wei, Hu Weihang, et al.

Hangzhou First People's Hospital , Zhejiang 310006 , China
Abstract Objective
treadmill exercise test. Methods

According to the BMI index,

To analyze and compare related indicators of physical function of young and middle — aged obese people by
We selected 195 healthy population volunteers (18 — 59 years) form physical examination in our hospi-
tal medical center. the people is divided into normal group and BMI light, moderate and severe groups in-
creased. We chose maximal treadmill exercise test for each subjects with Bruce maximal exercise program. The maximal exercise duration
of regression equation can be resulted from the multiple regression analysis of each subject’s exercise duration, maximal heart rate, exer-

cise immediate termination of metabolic equivalent values ( MET) , physical activity score, RPE and other indicators. Results Time to

reach maximal result of multiple regression equation; y = 166.947 +45.433 x, —4.087x, —0.696x, — 0. 178x, +0.452 x4, x, for the
METS, x, for the most amount of RPE, x, for the BMI, x, for the maximal systolic blood pressure, x; for the physical activity score, cor-
rected r* =0.932, (P <0.01). Conclusion Data show that obese people with normal body function indicators showed significant differ-
ences in the control group. The reason lies in the differences of exercise tolerance and the weight.

Key words

Treadmill exercise test; Obesity ; Physical function;Body mass index
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