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[ ZE] B8BTS b g 0 A o 76 220t BE S B IR 48 v A0 28 1k B 88 S 73k 8% 70 1 SD ok RUBE AL 23 1l 2
P REL VR JBRR 26 4H (ABP 41, BESAE AR 25 L, n=56 ) A T AR 4L (SO 4, AUATIF ML )5 85 IR L n=14) , 43 7 BRI (RS 0,
6.12.24 48 .72 120 h), #5443 5 A 7 A 5] B8 HCAR A JB R R ok o, D A5 SR R B K i W% ABP 28 K SO 2 B I o B
A5 Ak K PF 43 I AR T i P R B (AMY) LA E-10(TL-10) I8 IRFE T~ (TNF- ) 4% A F—k B (NF-kB) | IfiL B 42 % Z ~1 (Ang-
1) L8 A R ER -2 (Ang-2) 781k . £55R : ABP 20 JIH 5 8 K 0 25 FL AR 5 & I [R] s i AMY (IL-10 'TNF-oo NF-kB 15 T [ I 8] £ 71
SO 41(P<0.05) , 3% F 120 h KB WL NI, Ang-1 ARJG 0 h BI# SO 21 5 B AR (P<0.01) , 5 TFi 9 F 12 h 5 44544 (2
IR AT SO 41 (P<0.05) , 5 B3 BT 23 TCAH OG5 Ang-2 RJF 0 h BI%¢ SO 41 .3 T &5 (P<0.01) , 9+ 48 h B3k W fH | B 5k
JR 5 B 43 B2 1EAH G (r=0.943,P<0.01) , J5 2218 N R (H B 3 F SO 41, IF ¢ 25 5 0 R ws B 37 23 A IE AR G M . ABP 41 0~12 h,
Ang-2 5 AR &K i & A E (r=0.830,P<0.01) ,24 h J5 JCHE W AH G M ABP BU 01 JBE AR /K B 2RI 8 5 Ang-1 19 F B & Ang-
2 (W Tk AR 538 SE A T FE ABP 19 & A & R i 8 BEAE A T Ang-1 /KT 5 ABP 7™ A2 i 0 I A1 56 M Ang-2 7K
FE ABP U] 1 T 04 B A S8 RE A T, 5 R BT B R R A K bR A5G, Ang-2 T REFE ABP R B 48 K2 i
B Iw M AE A, TR AR 2 0 7 R R AR S I RYA YT
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Changes and significance of angiogenin and other inflammatory mediators in rats with a-

cute biliary pancreatitis
Ren Xia, Fang Zhenbo, Peng Chunyan, Chen Min, Li Yunhong’
(Department of Gastroenterology, Drum Tower Clinical Medical College of NJMU, Nanjing 210008, China)

[Abstract] Objective:To study the function of angiogenin and other inflammatory mediators in rats with acute biliary pancreatitis
(ABP). Methods:Seventy SD rats were randomly divided into the ABP group (n=56, ligating bile pancreatic duct) and the SO
(sham operation, only flipped pancreas) group (n=14). The rats were sacrificed at 0, 6, 12, 24, 48, 72, and 120 hours after op-
eration. The samples of blood serum and pancreas tissues were collected at each time point for detecting AMY, 1L-10, TNF-ac, NF-
kB, Ang-1, Ang-2 levels using ELISA, pathological score and pancreatic moisture content. Results:The levels of AMY, IL-10,
TNF-a,NF-kB at each time point in the ABP group were significantly higher than those in the SO group (P<0.05), and reached their
peak value at 120 h during the observation period. The level of Ang-1 in the ABP group at O h decreased significantly (P<0.01), get-
ting a little higher and remaining stable after 12 h. Ang-1 had no relationship with the severity of ABP. Ang-2 in the ABP group in-
creased from 0 h, reaching its peak value at 48 h, and decreased at 72 h and 120 h. The level of Ang-2 in the ABP group was sig-
nificantly higher than that in the SO group at each time point (P<0.01). Moreover, the level of Ang-2 was significantly positively
correlated with ABP pathological score at the first 48 h  (r=0.943, P<0.01), but the relationship was lost after 48 h. Similarly, the
level of Ang-2 was also correlated with pancreatic moisture content during 12 h (r=0.830, P<0.01). Moreover, at first 6 h, pancreatic mois-
ture content was significantly increased, which was corresponding to the decrease of Ang-1 and the increase of Ang-2. Conclusion:In-

flammatory mediators play an important role in ABP. Ang-1 had no relationship with the severity of ABP. Elevated Ang-2 was signifi-

(E€WB] ™o mRHE R RITEE (201108022) 5 7 ot i BAE A8 H 4 24 50 H (JQX14005)
“ii {5 V£ # (Corresponding author) ,E-mail : 13605156761@163.com
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cantly positively correlated with ABP pathological score and pancreatic moisture content in the early stage of ABP. Ang-2 may play a

significant role in promoting vascular leak and proinflammatory effect in early stage of ABP, which indicates the severity of pancre-

atitis, or can be used to guide clinical treatment.

[Key words] acute biliary pancreatic; angiogenin; inflammatory mediators

SUMEJR IR R (acute pancreatitis, AP)J2& fiz UL
() RUBE 22—, AR A R 4.9/10 J1~73.4/
10 5N, HHR W RANAEA WG ™Y, BRI AR R
AP R FEZA BT T [ BN L AT SR A R A
A Horpr ) SoPE IR R P B B 4R (acute biliary pan-
creatitis, ABP) J2& S0P i iR 98 o d5e i DL B — Fofr | L i
PR i JIEL A L 5 | e A8 T 1 4 T s R 9
IR | DR BT I BT L R RAEA BB

VAR 22 IO ILAE A2 iR (angiogenin, Ang)
=2 AT A HE B A0 LA S U, 1N S RE S, AT A
I 2P JER R 98 () T I B 0 e B R AR SRy ikl A B
FERE T KB ABP ALY Ang-1.Ang-2, I &K -
10 (IL-10) | i 8 38 98 N - - (TNF-a) 1% A 1~ —kB
(NF-kB), FF&hG e if 2 4L BH 2 K JBe i 3% 7K 1 WL
22, BRI IR A A iR S H A A AE A BT 7E ABP 95§
R T EIVE T

1 #REREZE

1.1 ##

TNF-o IL-10 #5500 & (R s AL A Rk 4
KRABRA T ) Ang-1 Ang-2 ¥ ¥ B (AMY) 5 il
) & (RBUPL IR A BHE R A A BR 23 W) ) s NF-kBp65
R ) G (R e AR R A BR A D)

12 Fik
1.2.1 homs a4

etk SD KRR 70 H (g 76 /R - LS 56 3
YA R ) AE 250~300 g, RS 2~3 H A, @M
PEG % 5 BEHL 2 A 2Pk LR R AR R 41 (ABP 41,
n=56) ,IRFARH (SO H ,n=14)., FH4N 7 DAE
B S B, N0 h 4l 6 hdl 12h 4 24 h
2 48 h £ .72 h 41 120 h £, ABP 40 % FHAH S48 R
Uity 25 FL I RS, SO AL AT I B 2% i A 50k s B G
M, FAERE TRRE 2 A0 ARk 2
ml/100 g,

1.2.2  fafe B -F e

SR THERE 0.6,12.24 48.72,120 h &b

FER B, O EZERR 0,3 500 r/min &0 5 min,
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M, I F-30CHE HIRAF , 1l T TNF-o  Ang-1 , Ang-
2 NF-kB . IL-10 AMY A9 5 | 354 7 A% e B 0] &
vt A AT

1.2.3 JRAES KN E

WA IR, 37 B H 7 R SF- ik g A 1
B O0CHL A T B AH bR 72 b, R T3, IERS & K
H=(HLRE-H AT 5 )/ L0 EX100%,

124 MIRAZRIL IR

T IR s A FH AR R S bR, A S B U
HE L 7E00 5 NS48 2 R Schmidt 329
91 o VEAT NS ALHE K b 28 PR A M= | I IR AE 4
TG0, e rf K b 58P 200 At s i AR Al 7 AR AN 1~4
g3 AR AT T L (PRAE) 73 1 A0 43,4 TZ A
[ AR A R s B AR A3, R R BB AR 1 SO 5% 5
AOLET RSP A,

13 %itFr%

K SPSS13.0 e it 4, i %EkHER ¥4+
PR 22 (s ) 3R ] — 2 /N BROWL S48 b AN [ B (1] L
BORME G WG T 2500, i — LM ERCR A
LSD ¥, PR 22 8] H 3R FH A ¢ K38 AH G PR
Pearson fH /0 i, P<0.05 W E RSB G IT2#

2 7 R

2.1 MRMREF T

X HEZH R BB IR AL LS5 M B 7, TC AR IE AN i i
TIE ., ABP 20 K R JBR JR F 60 240 ok ke (IR AE ) B 7
I 7K ik, AR [ AR 2 1 R E A MO VREE , AR R ARi5 5
J5 0 h, ABP 20 JBE iR 1) 40 21 22 25 R FVFRAE 24 TE 56 h
J&i ABP 20K BRUBR B 20 2T b B0 K e v o R 40 i
VA I 0 A SR BE A IR G | I B A ) E
M, ABP 2 6,12 .24 48 72120 h 5 Bl 2#PE 43
23 5 4 (2.85+0.21) 43 . (4.25+0.35) 43 . (6.75+0.07)
23 . (9.75£1.06) 43 . (10.89+0.62) 43 1 (12.50+0.71)
Oy AN 25 G it 78 S, W L 45 st T 5
PEOY 26 ¥ AH Gl 247 L (P<0.01), JFF 120 h ik
I PUEZS GES(E
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ABP 1 KJ5 0 h 5 SO 241 AR & /K 2 JC I g 22
H(P>0.05), RAB A SO ATHE (P<0.05);
ABP AR Sk AN R B SRIT¥E XL (P<
0.01), MM LA AR T 24 .48 72,120 h Z [ L83t
PR, HASRESZRYESRITEZE L, RE
0~6 h Bl @3 EFF,12 h EFFEIE(E )5 8% NI
TR RE A A B T SO 4 (£ 1),
2.3 ZALARFIEFIE & AMY 42 T AL

ABP 41 AMY KFFRIGHRE R T &, ARG &
5 SO H B A Fi it 27 5 L (P<0.01) , $2 7R 3)
YRR R 45 G E . ABP 4 AMY JKF-2H N 22 5 BA 5E
PR S, P A% B 1] A AMTY K22 S35 47 46
4 X (P<0.01),120 h 1k B WS P e (% 2)

24 BLARFAE S FE KRN ST

ABP 4 AR J5 4 B f5 NF-kB . IL-10 [ TNF-a 7K -
B SO 4 TH 7 (P<0.01) ; =& 78 ABP 20 4% i} (8] 15
2 S B B L (P<0.01), T RG22 54
FhiE,120 h B BIA SOWEI N il (3R 3); H9 5
JBR MR 95 B BE 4 IEAH & (NF-kB:r=0.971,P<0.01;1L-
10:r=0.943,P<0.01;; TNF-a.:r=0.974 ,P<0.01) ,
2.5 A ARFIEFE]E Ang-1 7 Ang-2 49 &= XL

ABP 4 A J5 45 B 5 Ang-1 7KF 358 SO 41FE A%
(P<0.01);ABP 4 Ang-1 /K V240N 22 7 LG5
S(P>0.05), P LLAELAR 0 h 5 LA B ] 4 Ang-1
WP 2 A G2 L (P<0.05) , Hi A% 45 i ] 45 )
WG E S, IET 24 h THEmE, )5 6 7
k(3R 3) 5 5 1B A s 38 TCAH DG M (r=0.467 , P>0.05) .

x1 BERAEKE

Table 1 Pancreatic moisture content (% ,x+s)
415 AJ5 0h AJF6h AJG 12 h AJ5 24 h ARJF 48 h AJF 72 h AJF 120 h
SO 21 72.10+2.82 71.73+£2.45 72.04+5.60 69.34+3.39 71.63+2.21 72.43+0.88 73.30+0.45
ABP 4 72.33+5.44 91.49+1.64*>  94.21+1.40"*  81.53+3.36">  80.43+5.12° 78.93+3.82* 81.36+4.67°
5 SO 41t 3 ,*P<0.01,"P<0.05 ; ABP 41 N 5 i — B[] &5 e, 2P<0.01.
< 2 ELISA # 7l i 7 i # &g 7k
Table 2 The level of serum-amylase by ELISA (mg/mL,x+s)
415 AJ5 0 h AJF6h AJG 12 h AJ5G 24 h AJ5 48 h AJF 72 h AJF 120 h
SO 21 72.10+£2.82 71.73+£2.45 72.04+5.60 69.34+3.39 71.63+£2.21 72.43+0.88 73.30+0.45
ABP 4 72.33+£5.44 01.49+1.64*>  94.21+1.40"*  81.53+#3.36"°  80.43+5.12° 78.93+3.82° 81.36+4.67°
5 SO #H H#,°P<0.01 ; ABP 2H P9 5 i — I i) s L 8, 2P<0.01
% 3 ELISA #&ll i & & &K E N RAKE
Table 3 The level of different serum inflammatory mediators by ELISA (pg/mL,x+s)
2H 5 NF-«B IL-10 TNF-a Ang-1 Ang-2
SO 24
Oh 15.93+0.05 13.92+0.05 44.02+0.51 37.85+6.48 69.93+0.49
6h 16.81+0.69 14.04+0.02 51.55+0.99 39.00+0.45 70.72+1.39
12 h 14.93+0.97 14.39+0.06 55.49+0.30 40.54+2.58 71.78+1.02
24 h 15.09+0.92 14.20+0.20 47.35+£2.74 37.21£2.72 71.17+£2.35
48 h 16.05+0.32 13.91+0.05 45.59+1.93 35.11+3.28 72.64+1.33
72 h 15.05+0.82 13.90+0.02 46.21+2.37 37.11x£1.95 72.23+1.09
120 h 16.57+1.29 12.12+0.78 50.46+3.39 34.97+2.31 70.26x1.71
ABP 2H
Oh 19.04+0.56° 17.43+0.55* 66.34+1.64° 28.70+1.25* 80.53+1.76*
6 h 29.31+1.804 24.78+0.884 71.10+2.424 31.86+1.65* 101.69+2.06**
12 h 43.58+0.36"* 29.28+1.42:4 83.11+2.234 32.90+3.70° 102.92+10.35*
24 h 56.52+0.944 39.08+1.76** 90.33+3.144 33.00£2.60° 146.21+2.984
48 h 69.73+0.90* 57.72+0.874 108.47+1.95*4 32.52+2.49* 165.31£2.40*4
72 h 93.32+1.31*4 69.55+1.32:4 120.16+1.894 32.36+3.18° 154.06+12.12
120 h 105.56+2.024 08.75+2.524 143.91+4.01°4 32.85+4.89° 152.68+10.31°

ABP 415 SO 4 b #%,*P<0.01; ABP 41 4 5 fif— I i) 45 HL 4%, "P<0.05, 2P<0.01
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ABP 4 AR J5 4 5 Ang-2 /K F 2% SO 4715
(P<0.01);ABP 4 Ang-2 /KP4l 2 573 BA g1t 2
B (P<0.01), P L3 72 h 5 120 h IfiL7E Ang-2
K TLG 2 7 L (P>0.05) , oAy 4% ke ¥4 4e it
2T X (P<0.01), FFT 48 h ik Fl A SO LI Py e 1
(#3), RJF 0~48 h iy Ang-2 7K1 e i o5 B 1T 43
LIE M2 (r=0.944,P<0.01),72 h & 120 h 5 BER5G
FRIE S JCIE A 6 s RJF 0~12 h Ang-2 5 IR 5 K

5 IE A6 (7=0.830,P<0.01) , HiJm 2k R IE A e
2.6 RERF/MEXAF(IL-10/TNF-a )

ABP 4 9 IL-10/TNF-o {H R J5 0 h B &K F
SO 41 (P<0.01), )5 25 B £ ¥ 0] b & T SO 41 (P<
0.01); ABP 4 IL-10/TNF-o 21 N 22 5 H A7 48 i 24 &
X (P<0.01), I L3S ARG 6 h 5 12 h W] B4
THE R A A ot 2e 3, I E B i T
L, T 120 h s B I Ng(E (35 4) .

x4 WREF(IL-10)/2 K EF (TNF-o ) LEEEX

Table 4 The ratio of anti-inflammatory cytokine/proinflammatory cytokine (ws)
2051 AJ50h AJ5 6 h AJ5 12 h AJF 24 h AJ5 48 h AFE72h AR 120h
SO 4 0.32+0.00 0.27+0.00 0.26+0.00 0.30+0.01 0.31+0.01 0.30+0.02 0.24+0.03
ABP 4] 0.26+0.01* 0,35£0.01** 0.35+0.02° 0.4320.02°4 0.53+0.02:4 0.58+0.02:4 0.69+0.02:4

5 SO #1 H 45 ,°P<0.01 ; ABP 41 M 5 i — B[] & He 8%, 2P<0.01 .

3 31 g

RAEA B ULTE AP B9 R A 4 e vh R 4% T A
FH 2o G 0 A PR R A A B T 7 A v A A
?ﬁﬂfiﬁﬁi s U\ﬁﬁ%l@%%%ﬁﬁ@%é?ﬁ(system
inflammatory responsive syndrome,SIRS)"’, NF-«kB /&
Hi Rel £ 205 o B9 WS M L — R IR 2 &
Yy, 8 HAFAE TR 2R HAZ AR RN, 05T R
Z IS 5 G AL B HE D e ¢, Horp i 24
KRSH 2 EBRIRR KL KRR OGRS NF-
kB Il St A SR 300 35 A0 Sk DR R 28 ) A A R S
WFEFEL AT ML NF-kB ¥ EZ1E AT 0 h
A5 xof B ZH W] 8 T, $78 NF-kB 25 LB IR R
Bk R, AT RE R IR R IR S N R Z — X 5
2 B BF A — B

IL-10 7 —Fh e & 17, BAT il 4t ¢ R4
BCFREC R DI RE, oAb, Bk Al i it 58 A o1k B
AN, (2 S e Bk AR Y AR TNF 2 A%
Bl I 200 i 52 2 A0 SO 0 s i — 4 IR T
JE A By JORE N B 2 AR E s R B BRI R
Z— IL-10/TNF-a FLAEAEREFNAR B B nURITR 5
AR BIXS L 2520 % B, ABP 2 L3 1L-10 & TNF-a
VR E BB E) T, O IL-10/TNF-o #141% F- SO 41,
{ELE A5 IR 11 14 2B 4 R e 58 ™ B AR B A 4, G L
EZ# T I T SO 4, KB ABP R IHT R A ¥
T e R v O T R I 1 T BEE ABP R AN
R, 098 TR 13 7 A B v e R R A LRI T g
T RSP WU A JRE SN A BETE A, BT E
E URBFE IS LEAAE (MODS) 11 201 HE R R R

(SAP) B MG TL-10 M W b i T34l SAP sy,
Jie 75 iE & A9 IL-10/TNF-o {800 B & T+ Ho7E A
Bi48 h J5 BB i 125X S 38 5 AR AIF oY 4 SR A — 3L,
{H TL-10/TNF-o {H 58 75 I ABP (%) 5 47575 i — 25
W5

M R K2 Ang-1 Ang-2 Ang-3 Ang-4
R o I B o, o Ang-1 Fll Ang-2 5148 E
B K S HEAVE B UIAH G, Ang-1 1 5 1M 45 A ol 38 4
SV R TR T A7 A Tie-2 455 1B S o R 1k
AT B I8 A0 AR 4P oN Bz A 2 o8 et s 3 N
Bz M E R S i A e AR O ST B AR Mg N
H Ang-1 1A AP /U B, 45 2R /) BUBE R 45 40
W, S T K R Ang-2 #ERAET
51058 P B A AR K R (VEGE) Sl 4 b 48
SiE A 3 A I 1 P R 40 B i P A Weibel-Palade
/N (WPB) H BT YLK 32 3 b B a4 A2 i A
AR R, Ang-2 N WPB %
W, IR LA IE RS Ang-1 32 PE4E A Tie-2 52
A, DT T80 P 1 32 42 50 A v 1) -1 -5 50 200 B 1Y
WEIR 2 5 145 5 90 R0 PN S 1) 2 RS VR 348 Jon iy s
A IR SRRE 4 1 S B S M 2B P
B XT TNF-o0 BEBIURE INEE 205 SO ™, Fielder 451
WLEE Ang-2 F [R5 /1N BRRR BT A 76 /N Bl e i ¢ A 7Y
H Ang-2 JKFARME , 45 R & B Ang-2 (- ) /N BUE Jis o
PR 20 L 5 0 | A A T Ang-2 AT 3 aX 1
B Ang-2 5 G K R AE B YIAH K

A W 5T 45 A BE I SAP 1 2 1k 4% 0 B AR 4%
(MAP) & 1ML 7E Ang-1 A UL B 1 25 53100 [R] ¥ AR A
FESLE T ABP 4117 Ang-1 ¥ JE KBl ABP ™ 5 72
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FE R e AR | A i 28R ABP 41N 2% 5 E
Giit2E 2 X, Kumpers 55706 2248 3 5 A WFIE
RN S Ang-2 W B2 T 5l 35 D $2 117 T 248 i A
Zh B2 7 -1 (ICAM-1) P ¥ 5T 55 R RE A 5t , A HF 5T
SER LI, ABP 41K R IR SV Rk 45 LRSS 0 h,
ME Ang-2 ZKFEVET & FHE , JF T 48 h FH 2 g(H
PEFT T HA 5 AE A 5T, IAE 0~48 h 5 [R5 BT 4
EREAC,TE0~12 h HEEM E/KERZEML, K
A5, X AT AESE T Ang-2 32 2 /P LSS AE 1 3 8%
J& dHE N WPB HORS i ) sk, 7 ABP 21 ,0~6 h
JBERR S K 2R T, PIRES 0 h B Ang-1 B EFF
IS Ang-2 FHE A G, Hoar BIAE I8 42 B 40 15 2
T B — % 8 3h 700 A4 T ), Ang-1 KO B FE AR 5
Ang-2 7K - () T8 42 7 B 40 I A P R 3040 7 i, A

7 1145795 e 184 Hﬁ&%ﬁm%%mﬂ%o 24 h 5 ik

K BT BRI AR R AR X AT AR R T R
PN 1 30— A B, ABP Fi&&ﬁu%ﬂ, ik i+ B
WSS, BB KR TR,

Zi b 78 ABP RL] ) BIVAEAE 45 098 5E A 5T 1) =

WA PEREE ABP ’JE/I\ﬁiﬁ%ﬂ%;ﬁ ; ABP .
WL R N T 0 Tk m K s TR RN T, (HEEHE
ABP JEE AR BE IR, PRI T TL-10 7 52 3w
TR 78 ABP AL Ang-1 F I HIF [ HOABE
& ABP ™ H R EE IR T 22 ; Ang-2 KSF-AE ABP
TSGR BT 5 R R B o B oK B AR B OE
ARG, LU 32 1 T HA R AE A B, 5 3 2 R R

IR LA M, Ang-2 TTREAE ABP R R 2142 iF

ML B T S G RE L A
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