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Abstract

AIM: To study the pathogenesis of ASC (apop-
tosis-associated speck-like protein containing a
Caspase recruitment domain) in acute lung injury
(ALI) induced by severe acute pancreatitis (SAP)
and the effect of Chinese medicine Qingyitang on
the expression of ASC and cytokines in rats.

METHODS: Forty Sprague Dawley (SD) rats
were randomized into four groups: sham opera-
tion group (SHAM, n = 10), ALI models (AL,
n = 10), ALI + Sandostatin (SS, n = 10), ALI +
Qingyitang (QYT, n = 10). ALI during SAP was
induced by retrograde infusion of 15 g/L so-

dium deoxycholate into the bili-pancreatic duct
in SD rats. All the rats were killed 24 hours after
operation and treatment. Serum amylase was
measured by an automated HITACHI analyzer.
The level of myeloperoxidase (MPO) in pulmo-
nary tissues was measured by enzyme chemistry
assay. Serum interleukin-1p (IL -1B) protein was
measured by enzyme-linked immunosorbent
assay (ELISA). The expression of ASC mRNA
and protein in pulmonary and pancreatic tis-
sues were detected by reverse transcription
polymerase chain reaction (RT- PCR) and immu-
nohistochemistry, respectively. The severity of
pulmonary injuries was evaluated by MPO, the
ratio of wet to dry lung tissues and pathological
changes of rat pulmonary tissues.

RESULTS: The serum amylase and IL-1§ protein
levels were increased significantly in group ALI
in comparison with those in SHAM group, re-
spectively (77 632 + 5934 nkat/L vs 16 303 + 1450
nkat/L and 386.26 + 50.54 ng/L vs 99.11 + 18.43
ng/L, both P < 0.01), but they were decreased
significantly in QYT group (17 420 £ 1867 nkat/
L vs 77 632 + 5934 nkat/L, 105.23 £ 20.21 ng/L vs
386.26 + 50.54 ng/L, both P < 0.01) and group SS
(20 437 £ 123 nkat/L vs 77 632 + 5934 nkat/L and
109.63 +19.98 ng/L vs 386.26 + 50.54 ng/L, both
P < 0.01) as compared with those in ALI group.
The expression of ASC mRNA and protein were
highly up-regulated in ALI group as compared
with those in SHAM group (24.86 + 5.23 vs 54.12
1 7.91, P < 0.01), but they were down-regulated
in QYT group (49.48 + 8.13 vs 24.86 £ 523, P <
0.01) and SS group (48.69 + 5.87 vs 24.86 + 5.23,
P < 0.01). The level of MPO (18.67 + 1.17 nkat/g
vs 4.68 £ 0.33 nkat/g, P < 0.01), the ratio of wet
to dry lung tissues (9.98 + 0.47 vs 6.32 £ 0.28, P <
0.01) and pathological changes of rat pulmonary
tissues were increased significantly in ALI group
in comparison with those in SHAM group, cor-
relating with the severity of SAP, but they were
decreased in QYT group (5.33 = 0.50 nkat/g vs
18.67 +1.17 nkat/g and 7.02 + 0.34 vs 9.98 + 0.47,
both P < 0.01) and group SS (5.16 + 0.83 nkat/g
vs 18.67 + 1.17 nkat/g and 6.78 + 0.33 vs 9.98 *
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0.47, both P < 0.01).

CONCLUSION: The expression of ASC plays
an important role in the pathogenesis of ALI in-
duced by SAP. Qingyitang can protect lung from
ALI induced by SAP by decreasing the expres-
sion of ASC and release of IL-1 in rats.

Key Words: Acute lung injury; Severe acute pan-
creatitis; ASC; Interleukin-1B
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BHrY: #3TASC(apoptosis-associated speck-
like protein containing a Caspase recruitment
domain) /& I K 5345 KAL) 64 4 R A
W 25 7R Wi xR S AR 4 K RASCA AR
P NEC) AR S O

Fik: SDRA40R, M4 BF K4,
MR K AF G L. A MRIA BT, ET BT
21, RIA1S g/Lk BB 4hiF AT IEANSRILE
BRI KRR A5 AR i@ ad B 3h A AL
M) KR o 7 52 b B, R A ELISA R M T e 7
IL-1B7KF; RT-PCRA& M A 21 22 ASC mRNA#9
RO S JE 2R AR S R A I A 4R 4% e BR AR 40
LASCH & #9 & ik . il A ] Bl 20 2R 3 ad AL
W EE(MPO)E P, AR/ i & YAl Fo Bl 28 42
FREL Yy R B AR ARG AR

LER: AR K AR AR A L0 b A B AR IL- 1B K
FEABRF R ZE I 3(77 63215934 nkat/L
vs 16 303+1450 nkat/L, P<0.0142386.26 =+
50.54 ng/L vs 99.11 +18.43 ng/L, P<0.01). Mk
s 7 Yk I B (17 420 £ 1867 nkat/L)A=
IL-1B(105.23+20.21 ng/L)7K -5 Af 3345 28 £
B BE(T7 632+£5934 nkat/L, P<0.01)#=IL-
1B7K-F(386.26150.54 ng/L, P<0.01)% & F .
& T8I b R B5(20 4374123 nkat/L)
FoIL-1B7KF(109.63 1+ 19.98 ng/L )4 M i 45 28
A IR (77 63215934 nkat/L, P<0.01)%=
IL-1Bp7K-F(386.26 +50.54 ng/L, P<0.01)8 2. F
M. AR5 R 2 NASC mRNAFZ L& 55,
A% KA A% 4EL A 20 4R B IR 4B 2L MASC &
B RABRBFRARTE LR, A REMA LF
M £ F(24.86+5.23 vs 54.124+7.91, P<0.014=
25.46+4.21 vs 52.324+8.10, P<0.01), & Wi &
7 4P Rk R T A(48.97£7.45 vs 24.86
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+5.23, P<0.014249.48 +8.13 vs 25.46+4.21,
P<0.01). ETHAFUBENREFTREETIA
(48.69+5.87 vs 24.86+5.23, P<0.014249.11+
6.41 vs 2546421, P<0.01). M7 & 57 e
T8 ST A AMP O PR MK (5.33+0.50
nkat/L vs 18.67+1.17 nkat/L, P<0.01425.16+
0.83 nkat/L vs 18.67+1.17 nkat/L, P<0.01), A
%/ B E WAL T %(7.02+£0.34 vs 9.98+0.47,
P<0.01426.78 £0.33 vs 9.98+0.47, P<0.01), A
LR E AL R EZ.
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FOE SPE R 2% (severe acute pancreatitis, SAP)
HIF i (acute lung injury, ALT)FIZET:
BRI, FORBIHLH M R AW T . BFFCIE
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-IBAIL-1B) Rk P AR e R0, TiIL-1810
P AEAORE T 2 D R - 1 COOPR B 40 A 3R
-1%:4L, Caspase-1/ICE)™", Caspase-1/{iTL 47
i+ ASC(apoptosis-associated speck-like protein
containing Caspase recruitment domain)™®'*, ASC
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iﬁigﬁ)kw’“’ 1 FALRREBRAS IS (x 200). A: ALIZH; B: QYT4; C: SSZH; D: SHAMZH.

BORFISIYEEE12 h, REEK. FH20 /L&
(100 mg/kg) WG vE 56 BRI, OB 4511 K I
DI, 6+ 30 3L ko0 iz B 4i N1 mL
NS AR S A T AR IR IR
JBRAE, RN AERAE W1 AR F /N B ik e, 3
TS g LEAHRE(1 mL/kg)30 siEi e
b6 SHAMZH FI15 5 BN LR, AN 29, %
JBE 7 VA ST 2 T 3 R S D T T (T T
ok PIR20 g HET20 g K#E20 g 1O
20 g RFEF1S g 285 g JGHLS g (A
15 g. H#¥6 g. 15 g XAE20 g. HExM
20 g, FHORFERERIR S M 8 55 — B B vh 24 i 771
HEHRIREE AT kg/L, KA b B 5 e vk A
FEIR). EREE12 hiFGREH 1UGRI&: 10 mL/kg.
HTRIT AL 3 TGRS S ED R R 1R
WS 12 hF B R LIk, FIE: 20 ng/kg;
EHIRE G 24 h, FIEFHKCEM3-4 mL, 2.0
(4000 r/min, 10 min), R, E-70°C A H].
YA Ml o il 2 ZRAH [] 35 A7 ik B 2 24T R T-
PCREI. 55 E B R 2L 2RI AT il 4 2 R g ]
S AT

12 Fik

1.2.1 MR/ 2 reqaml 2 shW i 208 5 B
Je I FRIE TR, 60 CEANIE L% 24 h, X
BR7K A BRIt il oo R A = (it it -
IS = 5 £ )/ 5 X 100%.

1.2.2 A4 MPOE P & K BEL 27, #26R
PG (R B R ) LR T Al B E R P
HEAT.

1.2.3 oo 7 2 0 B KBl 2 R H gV, i
HITACHI H 3l 4k 43 B A3 52

1.2.4 RT-PCRA& M| Al 20 LR ASC & i& K Trizolix
F(GibcoBRLZA m) S fit) fili$ K BT i 41 2L
RNA. RT-PCRJ N ¥ H — (il 1 K IE
AW TRELS mHAL). PCRIRN 454 94°C TiAE 1
1 min, 98°CAEPE10 s, 55°CiH K30 s, 72°CHE(H
70 s, JEH30IK, 72°CLEMTO s, ) P2 4°C L5
HRNE ASCHIHIH KT WA A G, 514
FEHII R : ASC(526 bp): Liif: 5-CACGAGATG

CCATCCTGGAC-3'; Fiif: 5~AAGGCCTCAAG
GAACAAGT-3". BPCR/=YI{E L IR e el
VKGR B AR R,
1.2.5 MM Ae i 412 ASCHE & FJx A LA F 4]
A S-Pix HIPBSHEF—HudE A BRI 4521
J e bR A LK BB IR it 20 23 bR A HY P 5K
)i & T Olympus £ T fig i 7 %% (Olympus BX51,
Japan) W45, 7£0.5 cmX 1.0 cm P&
B b, BRIk v BEALERES A A AT, N
CAG6300% (4 EZ 4t R G EAT 5T 5 K FE 14,
KR R TR P K BEAE. et iR, (RN as
b, KR RN
1.2.6 s FIL-132 F 2 KHELISAYE, $4iA5H
EB&CA AR AR P AT

Gt F AR P B Limean £ SDEE IR, 1
IISPSS 11.0G8 v, SRR F 7 2250 Hr )
F A EHAT B FE TR R, P<0.05H A BE M

ZEFE.

2 BR

2.1 MitALRIRIEN A F R E 6B FSHAMAL i
ZAIE, T ALTAL e RE R )5, Jififa] sk i, X
AR R . A LTSRS 20 n DIt 0] 5 v FE 78
L, R 53 it 0 [ g B S 384 5, iy s 8 4 il 75
Hor 2240 i TR) R & R R, JEEA/
FHIKF /N SO R 22 . B0 /D SO B
0 Mo JBE 75 s 9 A 20 AR . PR T AL AL 2R A
SR AR ().

2.2 AR/ R E AL M . ALIGLUIG /T L
R 1IN, 5% B4 AT 5 1 2 7 (P<0.01),
WIEIT 415 ALTAL BB W35 1% 22 57 (P<0.01),
M 2 [0 TG I 2. 2 5:(P>0.05)(FR 1).

2.3 MALMPOZEMM Z 4% ALIZIMPOWE
PEUH B, HSHAMYL L 2 5 A7 B35
(P<0.01). TMIPRYRIT AW W R %, HALIAI LA =
S WEMEWP<0.01). WIRIT 2 TG 3 2
GR1).

2.4 s iE A B e T AL SHAMEYL LT VE K B
AKCPIRAR; ALTALILE Ve ¥y B K B35 7, 5
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1 ASC: & #

485 n  [EHES (nkat/l) IS/ FRRELL ASCIRAR (BKE) ASCHHE (FE) AHMPO (nkat/g)  IL-1B (pg/mL)

SHAMZE 10 16303+ 1450 6.32+028 5232+810 54.12+7.91 468+0.33 99.11+1843
ALIZR 8 77632+5934" 9.98+047° 2546+4.21° 2486+523" 1867+1.17° 386.26 +50.54°
QYTH 9 17 420+ 1867° 7.02+0.34° 4897+7.45° 4948+813° 5.33+0.50° 105.23+20.21°
SSAH 8 20437 +123° 6.78+0.33" 49.11+6.41° 48.69+5.87° 5.16+0.83" 109.63+19.98"

°P<0.01 vs SHAM; °P<0.01 vs ALl S1&/524 h ALIZE. QYTANSSEAE DA T2. 15025.

SHAMAIAH L, 2= RA 2&Hw@P<0.01). %
10T A I VE R B K P AL AL T4 B B BRI
(P<0.01)(FD).

2.5 RT-PCR7 i A 41 2R ASCH9 & ik SHAM
LN ASC mRNAKIAR G ; ALTALA4]
ZINASC mRNAFRL B B, MG a
ALY KXW S N, wiRsr4lnASC
mRNAZKIE W] & 7 7 ([%2).

2.6 MM A AL ASCHR & x4 LA M 25
R SHAMABENRA LRI ZL N il WWASCHEE H
i, ALTABIRFII 4 AN AS C R (A 2R IL 1
2R, SSHAMAL A, HokEE 2z R R
WEMP<0.01), TMRITHSALIA R =R
R EEP<0.01), ALIRASCH F1RIANZE 5
T EE MR L(P>0.05)(KI3, K4, £1).

2.7 s iEIL-1B7KF 84 & 4L SHAMAL I HIL-1B7K
SR, ALTZLIMTSIL-137K T, SHAM4]
HILE, o2 T W TE(P<0.01). PRI 4Ll
IL-1B7KPALALIZH W &l AR (P<0.01), TP 22
[ G2 22 . BVRYT 415 SHAMAL 2 W G B 3%
ZR(ERD).

3 e

SAPEIFALII A IRHLHI A SE 4R 7. HATA
oAy, R SR R A ST b Tl R A £
PIE V.25 ik (systemic inflammatory response
syndrome, SIRS), HALHE BT AR B0 A
1 | R MR A PR R B, T R P PR T
T JHORN A% W A R 80, o B 0 v PR
0 A0 R A i, R TR 2R A B4 A i
DRI, P20 e 3K 6 58 0 A T I 29, 73| ke 32 B R
JBOR RN, RIFITIE R ZRIR A N (cascades), 35
Z A EHE, RS R E. EARZ W
RIEN MR T, TIL-1BAITNF-afESAP KR it
FErp ks EE P ERY, TL-1p/ES AP T8l
05 TR MO IR T, MIL- 1 BRI Ak A7 08 T
e R A - L (OLRR 1 Al i A -1 R AL T,
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ASC

2 RT-PCR7FAMMAMHLALLAASC mRNABYIRIK. A:
QYTH; B: ALI 4H; C: SS4H; D: SHAMZH.

Caspase-1/ICE). Caspase-11#) =2 )fig 2 — 2%
4y T E 431 kDalfIL-1B AT ARZEfE N 7> 1 &4
17 kDalty BA7 W3 B X MIL-18, M &
JRARAE R Y. Caspase-1HIXFI S 55 4 0E [ N1
DR CHE IR 2 220 0E B, R0 2 75 SR IR %
i, JF BN H Caspase- 167 R AE 2 IS
T BRI, Caspase- 145 4 I [ W H i
L SR, AW RS
R, FERIE R NI FEH, Caspase-1 TR AR I,
HiG MR Caspase- 1k # T fih 1Y _L 1L S 9 i
ASC™™ ASCHEIT JUAFE R ILI BT A 48 11, g
75 Caspase- 11751, il 5E & VA K. 7F
Z AR 0. BB A ik e A
HARILASC. 75 [ RAEFAL, RN e
iEASCT 1. ASCHE Caspase- 1115 538 15 Fh KT
IR FIIAE . TIIL-1B1 53 /& Caspase-135 4t
M4k 92—, ASCIl I H $% 5 Caspase-1 i fA o 1L
CARD(Caspase-1 recruitment domain)/EH], 340
IL-1B1) 53 .

KA ) SERIER] T ASCHE 1 S Caspase-11f)
WAL, AIMIEW] T A2 5 ROE [ NI R, (H 2,
ASC 75778 5 IR 28 it 403 A o BL Ak hke — & 1)
YERT, MIAR DLARTE . A SCRIZEE T 1ok 4
AS CHE S IR 98 I 453497 9 Ll o b 38—
FIVER, Rtk T Ll s, S g5 B oR,
A'S CHE JBR 2 At 45497 K B, it 28 2R Jige i 20 23 v

Caspase#ih L 4
My, 5RA T
H Ok e B AR
b, & KDk
(Gl P
M T AR T &
#) Caspase-1 87 1k
A AR E Y
Caspase-1.

2 Caspase-1: ¥
A B B G B X
ZampAE-1
FEACBE, LT AL
IL-1B AT 4540
HEMWHIL-1p,
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4 FALAASCEBOSRELALMEERMLESR (x 200). A: ALIZL; B: QYTHL; C: SHAMZL; D: SS4H; E: W10 IR 4.

BT ARAFRIE I8, [ ARG TL-1BA1E
ZZA N MPO L B LI 3 473 1l R0 it/ ot LU AL
BH S 3, MR B T A S CHE JB iR 28 il 453493
i HLEI R 2 E AR, 15 g/LEAHR
BRISAT I N TR 5 R TR 28 St B £ A 2R R IR,
MHIL-1B7K B T iy AR A 421 ASCHY
FIL B E WG, I, SRR AT R, %
P A 2 R S TR A'S C 4 (0 B 41 i = A T e
IR ZH 2R B DX SRRl A 98 1 40 T X 3
ASCHIBUE . 1L-1B53 WS I 5 S AP I 4549547
BYIR R, GE T ZIMPOZK M B 20 27 1
I B 25 24 048, HETIA S CRMRIL- 1B R4 2
I3 WIS INAES AP RN 4534 i o it v 3 ke )
—EME . AT TG IO TL- 1B 05 - 3 7 e
R fils 22 P4 R JHORI A5 i, A A 5 e M R 4 i A
5 W% 0 5 | 4 4 A9 19 S 8 RE A T, TR I
H1 TS AP K A= 3 804 B RONE RV 25 A AE I
T, 5 A8 il 2 23 P R R 1 b P R 4 B A B
Wkt B, DRI A T KR (R 4 M DS, R I -

1B K& A, BB EE N R —.
DRI, SAPHTL-1R77 AE 1) iy {0 A ) e Bk Ji 4 il
P07 7 HRE B 1) T LR AR,

iR ESAPRIEIT AN ME S, H Ay K
AR G307 J7 %, b, B 2iayT7
SAPZ—MREEEMI M, KK ECHT HE
(728, R s A YT R R, 2l
K B 454 S RE SN RHI I R BHIFF TAES 1)
S T3, CEUESE TG AR IR YT SAPT THIY
ARSI, IS AR
F il SR AR BE P i, R ILEGN, WG e B4 f&
N BH B 55 i SRR 0 45, il <A 388 1 ok <A
RE N1, $EL T K A 2 L ) A BDIR
AN IR RE. I B IS T G, G
T, JE IR LR R B s, A A A LA
BRON . B BAT I BLBCR R, XA
T SAPI BA TR IR TT R, Athn] LUl i s
9 M ¥ Dy R, (R P 2 2% K ek 2D 2 P A
JECRT A0 1 DR 1 PR 7 A AT, DA TG el A 4 B T
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BEAEH P, BRI H I, P 2RERaRTT
B 9 fili B 1A 4, B VAT DL 7 e
b 3 R A AT A I R ASC A HEBOE R 4
Ji BT - 38 BV6 7 T A I 15405 VR D, v ok AL
. BEARASCHE BN 2 il 453 40 i Hh BAT— 5
(RIVEH, 2 W H o 235 1B i & 75 w] LR P ASC
fRIk, WIS BT B A AR e AR
FH W PR L8 T FR) o 245355 I3 77 700 TR % i
iR BRIEAT BT, s B B IR A (T A
) FIBH P B2 (3 TR 7 ) WS¢ LA L FR bRk
S T 2908 I 2 A T LAE e el 2D 4 i DRk
TRTT RMR R4 47, 5 HoE A0 ASC R HAH K
A0 M P B A SR, AT Ik BA T TR 2 i
PO H K. 35 7 B KIS, HA% 4
PR IR, FAT I8 I 5 i 40 1 X1V 97 SAP i
A3 PE AV UL DAL AR hy BH X6t B 2 B A m] S
h T RE AR AR R, FRATT A I ik 4 2R A
MPOEE A/ 5 ek LU ARLIX P 350 s I fiti 453 49
P2 FE IR b oA J o St A5 1 B e 15 15 I N TL-
1B, HliZHZI A ASC mRNAFIASCHE [ (% iA A
SPAT, LA W i 4 2R HE ) ok A e i
P R AL A 55 4 L R 0 1 AT — Sl
S5, A0 e R R S S TL- 131
LA K41 23 ASC mRNARIASCEH (A 1K ik
FEFEARSAT, 155 M0 Pk BTG A — 2, JF
H AL MR LN AS CHlt A R IA A — 2L
MNSEE 25 A, T 2 1 AT LAk i Y TL-
1B, NiRMIZZIASC mRN AR K B it 21 2%
WASCH MR, I HE5BEEAZZNMPO
SRR PR LA AT, TR, sk
M3 NIL-1B, FRIGAZIHASC mRNAFIASC
T Rk T 293 V6 T JBIR 2 It 405 1)
HELHIZ
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