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P2 1 A XTEﬁ,u\ P JRe R 2R il 463 1 K B
21 41 PR 1 52 i

X8 AR vhokde

HME BR Wit AmIA % &Mk £ (severe acute pancreatitis , SAP) #4545 (lung inju-
ry, L) X ey EVE M AL THeALH . ik T SD XSRSt #fiems 4 2 5 SAP 42 4) ( i #k SAP 41) , 5t
etk sl b 257 9 4 8AT A (sodium tanshinone TT A sulfonate, STS) FFR( &4k STS 41) , R iF 3% 8 F K

TR EAR SO ), 424 AKX R, WREAR K69 A ARSI IEE T £ MPO X 7] & & M 28 22
T A AL EE(MPO) 71 | Hofbuaer 77 ik AL IR BB KRR ELISA Zr ikl 2 Bt 95 3R 58 B F - ( TNF-ar)
Fog @ ~E-18(IL-1B) K SRR T ik 2 A R A) ZE T - F-1 (ICAM-1) Rk KF, 58 SAP Ak &
A GRETAL B ERE T E b, Bﬁiéﬂm MPO &1 il 4 22 95 22 51 A% +F 2 vA R e B B -F TNF-o IL-18 F= ICAM-1
ARG T SO 4,5 SAP 401b3:,STS LA K R A F R SIF45, MR T E b A28 4% MPO & H i 48 42 5%
2474535 % TNF-a IL-1B . ICAM-1 K-FHH R T, ZF A LT FEXL(P<0.05), £&it 48 A 2+
K R SAPLI A oA R EAE R, FAuh) T Ak 5 w0 % A e 4m B IR 1 7K -F s 2 A A Kb 4 i A A K o

R Fom AR SR A LA BF 55 SR8 B oo & 49 LA F0-1 B 5 4m AR IF) b HE 2T -1

Effect of Tanshinone II A on Cytokines of Rats with Severe Acute Pancreatitis Lung Injury LIU
Ming-dong and SHEN Yong-hua Department of Gastroenterology, Affiliated Drum Tower Hospital,
Medical School of Nanjing University, Nanjing (210008 )

ABSTRACT Objective To explore the effect of Tanshinone I A on severe acute pancreatitis
(SAP) lung injury (ALI) rats and its possible mechanism. Methods SD rats were injected with sodium
taurocholate to induce SAP group, and then intervened with sodium tanshinone II A sulfonate ( STS
group). Simultaneously a sham-operation group (SO group) was set up. There were 24 rats in each
group. The survival state and wet-to-dry weight ratio of lung tissues were observed. Activities of my-
eloperoxidase (MPO) in lung were determined by MPO reagent kit. Pathologic changes of lung tissues
were determined by Hofbuaer method. Expression levels of three cytokines, TNF-a, IL-1B8, and intercellu-
lar cell adhesion molecule-1 (ICAM-1) were detected by ELISA. Results The survival state of rats in the
SAP group was deteriorated. The wet-to-dry weight ratio, MPO activities, pathologic changes in lung tis-
sues, and expression levels of TNF-a, IL-1B, and ICAM-1 increased significantly more in the SAP group
than in the SO group (P <0.05). Compared with those in the SAP group, the survival state of rats in the
STS group was improved; the wet-to-dry weight ratio, MPO activities, pathologic changes in lung tissues,
and expression levels of TNF-a, IL-18, and ICAM-1 obviously decreased in the STS group (P <0.05).
Conclusion Tanshinone II A had remarkable effect on SPA LI rats, which might be associated with
changing cytokines levels and attenuating infiltration of lung inflammatory cells.

KEYWORDS severe acute pancreatitis lung injury ; Tanshinone II A; tumor necrosis factor-a; inter-
leukin-1B; intercellular cell adhesion molecule-1
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SPEERR R (acute pancreatitis, AP) J&—Fh i
DLAY 2, P ERE SR TR IR R (severe acute
pancreatitis , SAP) il X , i SEA mi , AR By
JBE N SR B ) A AE , T ELH W W e B 2 g T il
#1475 (lung injury, LI)J& SAP % WIF &8, #I A
J SAP UL T IR A, 2SRk
T, I 28, BAT AR 1R 16 L0 22 3 0 BR BT
FOPEFET I A 32 187 FH 0 I L85 095 4397 2
Z: Wi T A ( sodium tanshinone I A sulfonate,
STS) &2 21 i EEA BN ST, 2 TS WK
PR AY . STS HAH R A/EM*  (HIHX SAP LI
AICITRL, HET AR WAIE . A I A A R T AR e IE
BRAN 5 S 1) SAP K U 1 R B STS 52t T
T, Wi%E STS X SAP K el JBk g 11 il 2H 245 1 2 15 L
A PRAPE R, I 2k A6 I s 25 213 v i 98 R 58 TR 1o
(tumor necrosis factor-a, TNF-a) . [ 4 Jifd /) &-
1B (interleukin-18,IL-1B) . £ g ] % Bt 43 -1 (in-
tercellular cell adhesion molecule-1,ICAM-1) 7K
SR HARIIARSEHLHT, 29 STS 1 FH T SAP LI H I A
TRIT R B ARE

B 7%

1 Zh¥ HEPE Sprague-Dawley (SD) & K
R 72 H,6 JEi%, M 200 ~250 g, I [ #7425
P, TR RN AR (SPF) &5 T FR. i)
HHRIES 2009A122,

2 249 AmEfERREN (£ Sigma A ),
HITC 8 5% BV P2 1A 55 (E 257
FF5E LA BEEREN,2 mL:10 mg/3Z, Filgss—A4:1k2h
WA BRA T, #HE5 : H31022558 ) 5 ik S0 il v 5 1
(EZ Y - ERR SN 2 mL: 0.1 g/37, TR E ;B
2iRin A R w5 : H32022820) .

3 R MPO R & (R A ) TR SR
BT s KB TNF-a . IL-1B ELISA 51 & (% [ Bender
ANFED s PR R ICAM-1 25T YLK (35 Legend
ACIDIS

4 UFF  Xw80A Uitimik A a% (T U 2 LW Ft
Bt A BRA | ) 5 1% 79 P (B VLo B i 2
) sk 0P Varifuge3. 0, Megafuge1. 0, Ger-
many ) ; # & % .0 1 ( Centrifuge5415D, Eppen-
dorf, Germany ) ;# # KR 2 .0 HL(Beckman Coul-
ter, Allegra TM-22R Centrifuge, Germany ) ;43¢
6 JEAY (Beckman, DU640, Germany); HP it
(Beckman) ; i 7k ¥ ( Bio-Rad, Powerpac Basic,

U.S.A) ; Bt & 70 B &2 58 (UVP, Beckman/UV
Transililuminator, U.S.A) ; #5164 i #3485 ( Olym-
pus, Japan),

5 ik

5.1 SAP LIgRIg# S 2hy T K72 B
BFARTE 2 BN 3 41, 541 24 2, 5 iR
ARXT R (FHR SO 4) (HAE A ME R 22 41 (SAP 4)
FFFZETA THAH(STS 41) ., 72 H SD K FlA
Tl45HT 12 h 25,2 h 254k, SAP J STS 4148 H
SD KELF LA (100 mg/kg ) I i v 5 R R S
BEEIER YO )Z AN, 2R A8, TR
JET AR EIIAEAE, S ke Je bl , PR 4 5213k
g A5 EE AR IR RIS 0.5 cm,
DL 1 mL/kg A9 0. 2 mL/min (3 A 5% TG
AT IR A , FH 3 Ik e e P S 3 -+ 46 iz 3L =k i JIE Ji
s 5 min 5 AT UL B R O | e, 2 Bk 2 ik e
JEEEAE 52 38, 20 A He 3 28 AL, 4 A JC R e ) G
KB SAP R 45 58 s SO 2H R BT 5 AU+ —
5 1 B0 2 3T fuh $5 J JI 555 STS 2H 78 35 % B 30 min 1§
TSP S0 A (20 mgkg) , HAb#:1E R SAP 40
WO, RS 3.6.12.24 h 4 AN, 416
HRER, AL HE R FROR A I8 B R AR R ZH AR AR

5.2 WLEHE bR B AN 7 ik

5.2.1 KEAEAIRE R Zealongals FrifE
(5 43ifil) PR A 4L K BRI ZE AR DL, A F P Z A1 HL
FEr. AIEERELIESHAW5 47) ;B BIIEE,
WP, XoF S S SRR s o s B, BB S AT (H AP
DR A BOE R KA F W IEF RS (4 4) ;5 C:
VUGN, ANRE YR 2 AT e, AT A A EICTTRE 1 (3
IP)VECE KT A EIEE (2.5 43) D g IE, PEIR AL &
& DR, PR By B AT X B3 A R sl A B S
(247), R B EEBHEHT (1.5 40);E: B
R RN Bl R R i E S GE sl (g | sk
AT EEZEL ARG B B RN, s R R T
EHI(1 ) ;FHET(0 43) .

5.2.2 JARRTER  BCGHEEgEge 3%
AT B VR 30 FR )5, F BT 80 °C Y B 48 i
SR 72 h B, E TAHSEE, UL/ T E
Eb S W ZH 2K e R

5.2.3 JiliZHZl MPO Ji 1l 72
RS S .

5.2.4 LR IALZUE A
AT 4 pm Y1, A L5 F 5 MR R R E
AR B o il 2 20 s B 2E B 05 0T 43 A v S TR

HRHAES
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Hofbuaer B J5i:"", WRELAK il . 46 1 4 52 i) L 1
Xof Bl AR AT A T B2 14, DA B 3 T2 R fii
BTG, Bk 9 4o BETKYI R BENLIT 5 ASPLET , HX
HAEE 00 18 A% U0 B 096 B 455 F 43, 1% 2 HE 4 105
FRIE

5.2.5 i TNF-o IL-1B KFI5E K ELAL
U S PRH D) U 20 2, BUA il R 245 100 mg B Il
A, —80 CARAF R o R Aiy o B FR B 41 2
i, AR BTN SR T, F d R AR O 1019 4%
HH L 5% ML SH . 2 B ELISA 77 & ik B 43
W5 140 TNF-au IL-18 7K,

5.2.6 ICAM-1 AKX REHdLUbFgE
ML ICAM-1 R ATEMIA SR ik, —PeRHRbt
KELICAM-1 Zaehiik, —Hi W Ehi L ik,
JGEE T WS, M RSN ] Jot 2 A e € g BE M, BEPERR ST
ST BEALWEE 3 A = AT, 43 3335 PR 20 e 4
N1 EAIAEL N [ B 2847 BE 1 40 o s 3 (F)
Wi R B 1 20, B 2 2 R R 3 0, A
FHPERU> =N1N xF7,

5.3 4iil2Eik WA SPSS 13.0 it ki,
THEWRILL x s R, 3 L HECR SR E 5 25
Br, AL1H] LR SNK K556 P <0.05 22 R AH 51T

PO
?‘,E'xXo

# R

1 SHKRBAEMFRGITS (K1) FHK
FRISARIIET KA, SAP L7E 45 i [1] o5 9 A AR 0 1
IR K SO 41 (P <0.05) . STS 4 kb3 Ji5 76 4% i
] 25, SAP K E U AAFIRBLPES3 3 =5 (P <0.05) , H7E
WL A (] PR AR X B, (AR T SO 4 K B AR
FRARBLIEST (P <0.05) .

2 HSAKRBMIEE TR (FK2) SAP 4
A B[] % i JUE T+ b 3 B 3 F SO 41 (P <
0.05),STS WikbH 5 B F k3% T SAP K EUMI 41211
IR, STS 4145 B[] £ i T & L ¥ IKF SAP
ZH(P <0.05) ,{HA/55 T SO 41 (P <0.05) .

3 KA KEIAE MPO G A (#3) SO
AL MPO T PR3 7E 8K T, SAP 41K Bt
HAH MPO I 1 78 25 B (8] £ 34 & F SO 41 (P <
0.05),STS 414 f 8] £ fifi 21 21 MPO & M4 88 = T
SO #4(P <0.05) ,{HY5 SAP 4[4, ¥ B E T, 2%
SAGIEE X (P <0.05),

4 FARBIGHL =BG LR (R 4)
SO NHLALIK i 5 PEAR IR | s 1l S 368 403 4 53 34
0. SAP ALK M AR AR | i FZ 2
PG M TERE BT 3 h B TH 5,12 h kBl ,

T BARBUEFRIGED L (U x £s)
EEVER NV e S/
il
3h 6h 12 h 24 h
SO 4.10+0.31(6) 4.28+0.26(6) 4.50+0.21(6) 4.36+0.41(6)
SAP 1.54 £0.46(6) * 1.13+0.91(6) * 1.69+0.64(6) * 1.420.66(6) *
STS 2.35+0.68(6) *° 2.58+0.69(6) "2 2.54+1.16(6) 2 2.18+1.09(6) %

A5 SO AL, " P <0.05; 15 SAP A1IFMILLEL, “P <0. 05 ; 355 B At A%k % ]

F2 HARBMIHETELIE (Xxs)
il 38+ T L

215

3h 6 h 12 h 24 h
SO 2.79+£0.10(6) 2.82 +0.23(6) 2.77 +0.11(6) 2.71£0.13(6)
SAP 3.52+0.42(6) " 3.96 +0.15(6) * 4.53+0.08(6) " 4.26+0.12(6) "
STS 1.57 +0.09(6) *2 2.74 £0.22(6) "% 3.25+0.16(6) * % 3.01+0.38(6) *%

R3 HHKEINHLS MPO L E (Ul IRE, x s)
MPO %

ZH 5

3h 6 h 12 h 24 h
SO 9.33+0.56(6) 10.22 £0.43(6) 9.84 +0.23(6) 10.11 +0.48(6)
SAP 27.54 +0.76(6) " 29.76 +0.77(6)." 34.74 +0.83(6)" 33.94 +0.61(6) *

STS 20.13 +0.39(6) * 2

22.34 +0.55(6) *

19.65 +1.26(6) *2 24.84 +0.71(6) * 2
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%2724 h (P <0.05), STS 2H K R ZH 4Lk it L %
PEAIM I | ol A0 5 R Ay A A T, RS
SAP 4L LLHR , 5 Bif 8] i 1 45 T 48 bR 38 d 2 B AIG, 22 5%
Boil2#E X (P <0.05),

4 FHARBITHALUREEB G LI (47, X =s)
45 n W K fif RN Hi Ay
SO 24 3h 0 0 0 0
6h 0 0 0 0
12 h 0 0 0 0
24 h 0 0 0 0
SAP 24 3h 1.2:0.2* 1.4:0.2" 0.7%0.2" 3.2:0.4*
6h 1.8+0.3" 2.1+0.3* 1.4+0.3* 4.8:0.7"
12h 2.5+0.4* 2.7+0.4* 2.1+0.4* 7.7+0.3"
24h 2.4+0.2" 2.4+0.2" 1.9%0.2° 6.7:0.7"
STS 24 3h 0.8:0.1"% 0.920.1"% 0.5+0.1*% 2.3+0.3"%
6h 1.3:0.2°% 1.3+0.2"% 1.0:0.2*2 3.5+0.2*%
12h 2.0+0.3"% 2.1+0.3*” 1.5+0.3** 6.30.7"%
24h 1.7+0.3"%2 1.7+0.3"2 1.3+0.3"2 5.1+0.3"%

5 HAHKFEIALA M FKF (% 5)
SAP 41 45 B 8] 552 2L B IR - /K734 3 T SO
(P <0.05), STS 4 i &b P J5 45 B[] 25 TNF-a
IL-1B/K - B AN i T SO 4, (HI KT SAP 4 (P <
0.05).

®5 KAURBUHAMNENHE 7K (pg/ml, x =s)

M n s ] TNF-a IL-1B8
SO 24 3h 89.4 +11.2 70.3 £21.2
6 h 92.6 +15.8 89.3 +23.5
12 h 91.4 +19.5 84.3 +16.4
24 h 104.5 +20.6 86.7 +12.1
SAP 24 3h 338.5+32.8"* 231.2 £19.3*
6h 434.5+33.4* 254.4 £24.2*
12 h 597.3 £36.3" 389.2+33.2"
24 h 575.3+32.9* 357.4 +28.3"
STS 24 3h 253.8+22.3*% 174.3 £15.2*2
6h 337.6£22.3*% 211.4 £17.5*2
12 h 392.3+22.5*4 297.7 £21.4*2
24 h 385.5+32.6*% 277.9+15.6 "2

6 & KEMAHA T ICAM-1 Fik i (E 1,
#6) SAP HTEA WA S A IZHZ ICAM-1 Kk
BEET SO 41 (P <0.05),STS 21 Hikh H Ji5 76 45 Aif
] 5 35 B A T SAP KR 414U ICAM-1 &3k
(P <0.05) , {2458 & = F SO 41 K FL(P <0.05) .

F6  SAKEMHL H ICAM-1 Kk HLEL

i

SAP RIlfi R E WP, il 5 4 & Z R4S g =
v, SAP LI 2 H P i 2R IF KORE FIFE T i ], e
Ik AR s A BEASA R AL, T 2R I B 38 25 B ALE (-
cute respiratory distress syndrome, ARDS), L}
IS = 248 O 765 R e 9 R ) 0 T O AR AR . A RS RGE
TE SAP &9 1 AN BIFET i, SAP LI 5 50% LA
B AR, BRI T A 5 AP (8 BEIE FE
IBIT I TFIGIR, (H SAP [5G 5E R 588 i = A T, 58
HJF L 2 A TR BE AT A B FiRyT SAP Li,
LL, AT SAP LI BIRTT AR AR Y SR

FHZHA LA S R 259, 348 5k 2 TR 58 Uk
SLHEAPRIEM. Ered s 28 (lipopolysac-
charides, LPS) % 5 J& % 91 40 Jfl ( Kupffer cells,
KC) 73 TNF-a\IL-8 , -4 THi IL-6 A0, % LPS
FEAFARBGREE SR ERS . Fi S
ILA F 5778 245 24 400 6 i ke 1L — P98 3 400 497 2o A v 1
KR 7 RAW264. 7 B4R, FHE00 T A
WREHN ] LPS 5l /42 & A B an — & AL & (NO) |
TNF-a IL-1B SR 0 534k, & REHE I 240 i vy 3%
44 % (reactive oxygen species, ROS) i y=4 , it
M5 F L2125 J %6 5 (hemeoxygenase-1, HO-1) [
Fik" L FEBEI A BHTAAE R e IE XA AL R
AL SRR N B 4 FR 5 LPS My i) 4 9 41 i 1)
PR 2 TS T A EIRIER. B
AWFFGIETHXT T LI BAAWBRITEM . fEFH2EA i
7 LPS it 3K B LI A9t b, AT & B8 F 2
I1 AT DA Z2 TR0 41 ( PMIND) 76 il 2 27 Hp 1435200
Pl L U BE IR B A2 B9, B R I AL 2
PR

A KN TSI A X SAP LI AiE
JYVER . &5, A FFSE A o] L SAP LIEK
FRIAEAAIRAS . Rl XK ARSI PN B H L
M, ESR STS A K RAFREN R R K T SO
402 SAP AL T A B E 5, S P2
LA Xf SAP LI KEAAFREMBGEER . Hk EE

(4r1H, x £8)

ICAM-1 FHPERY

43

3h 6 h 12 h 24 h
SO 0.11+0.11(6) 0.17 +0.11(6) 0.14 +0.12(6) 0.16 +0.09(6)
SAP 0.80+0.22(6) " 1.04 +0.27(6) " 1.44 +0.32(6)" 1.22 +0.26(6) *

STS 0.63 +0.15(6) "~

0.82+0.19(6) "%

1.01+0.23(6) 2 0.96 +0.31(6) * %
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A 9 SO 41, i A1.A2 A3 A4,435103.6.12.24 h; B Jy SAP 41,41 B1.B2 B3,
B4,4351%3.6.12.24 h;C 2y STS 4, H 1 C1.C2.C3.C4,43 5103 .6.12.24 h
Bl 1 &K E B4R ICAM-1 s A fkrdetazs ] (x200)

RIFFSE A ] LLdss SAP LI K Btk i, #F
FERBAR S DA J5, 2+ E S SAP 4t
WA B TR, UL P2 TTA Al LI 4% SAP LI (1
7K B 56 =, PR A 0l i/ SAP LI filigl 21
R R IR, T PR R A0 B TNF-a IL-18
FIICAM-1 Y FRIRIK . @ XT3 2 K B il MPO
PR E LB, FFS LA BT LA AR SAP LI K
FRUIBZHZ T MPO 1 3 M, (1422 Sz e L] B8 AR il 2 21
PR AR IR I . TNF-o  IL-18 2 EE R M
T. 25 LIBAF. MPO.ICAM-1 7£ LI ## 3 h J5
BTG 7E LI & A ke 25 AR S
FHE LA AT REARAR P AR T R A% 7K,
R H T BE s AL SAP L, g, e X il
HAR I BRI v, AT R BRAE R 55 19 4% I [A] A
STS ZUNBLLLTN 7K Ik L R AE | H 1L TF 43 K o BE A5 43 6
PEArH85 SAP 21 135 T [, N B4 EEIE T P21
ITA %F SAP LI fiAa 7 ER o

BZ L EH NS A 0] LL3E ik BG4

ZUh iy MPO 35 1, 98 /0 M s 20 i 1) il 21 2 1) 3
W, [R) i 3 il 41 40 TNF-o, IL-18 . ICAM-1 %5 41
JtL R~ B4 7K S DT B30 K BRI 2B AR a4 it 41
ZEUTK e, Ul 2 s L 2 A o B 05 A, SE PR YT SAP
LI B H B, X — &% 3N SAP LI G IFH8 H T8 i
J5 1w

Z £ X Wt
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