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Inhibitory effect of shikonin against severe acute pancreatitis and
associated acute lung injury in rats

WANG Zepu', PENG Yanhui', TUO Hongfang', HU Yongbo®
(1. Department of Hepatobiliary Surgery 2. Division of Medical Affairs, Hebei General Hospital, Shijiazhuang 050057, China)

Abstract Objective: To investigate the inhibitory effect of shikonin on severe acute pancreatitis (SAP) and associated acute
lung injury (ALI) in rats.
Methods: Twenty-four male SD rats were equally randomized into the control group, model group and treatment
group. Rats in both model group and treatment group underwent SAP induction by retrograde pancreaticobiliary
duct injection of 4% sodium taurocholate, while those in control group underwent a sham operation. Rats in
treatment group were administered with shikonin (50 mg/kg) by gavage 2 h before model creation, while rats

in the other two groups received vehicle of the same volume by the same fashion. Six hours after operation, rats
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in each group were sacrificed and the blood samples as well as the pancreatic and lung tissue specimens were
collected. The pathological changes in pancreatic and lung tissues were observed, the lung wet/dry weight ratio,

the serum levels of TNF-a IL-6, and the expression levels of PI3K, phosphorylated PI3K (p-PI3K) and NF-kB in

Results: No abnormalities were observed in the pancreatic and lung tissues from control group, while evident
pathological lesions were found in the pancreatic and lung tissues from either model group or treatment group,
but the degrees of pathological changes in both pancreatic and lung tissues from treatment group were milder
than those from model group. There were significant differences in the pathological scores for pancreatic and
lung tissues among the groups (all P<0.0S). The serum levels of TNF-a and IL-6, the lung wet/dry weight ratios,
as well as the p-PI3K/PI3K and NF-kB expression levels in the lung tissues in both model group and treatment
group were significantly increased compared with control group (all P<0.05), but the changing amplitudes of

Conclusion: Shikonin has inhibitory effect against both SAP and associated ALI in rats. The mechanism may
be related to its reducing the release of inflammatory factors and suppressing the activation of PI3K-Akt-NF-xB

1104 HEERSFRE
lung tissue were determined.
above variables in treatment group were smaller than those in model group (all P<0.05).
pathway in the lung tissue.
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1.1 WY SR

fidt B MEPEVE W M SD K24 H, KR
200~250 g, WFMILER K=Y b, £
Z . TNF-a . IL-6 ELISAIXH & ( i 5Lk
VRHEARAA ), RPIKEPIZK, p-PI3K,
NF-«k BZFEHiik ( ZFEBioworld Technology /A
Al AR (SigmaZtHE])
1.2 LA E
1.21 sdaabaz KRR 0T,
SRR R (BRI ) , SR FRIGITA (JRYT4 ),
a1 8 Ho 41 SD KEUE M MEMESE 1 8. A#j12 h
BE, AWK, WITHTERAT 2 h A TERER
(50 mg/kg, ¥ T 0.25 mL — LA ) 3 H,
BEALYL | X BT T [R] B (8] 45 7 55 i 5L R
B BRI WBIT S 3% 1% U TG 22 40 I s 1N v 5
(0.2 mL/100 g) BRM¥, BIEHFYIH, T EREEI
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FURM T+ 48 W RIBEXT S Af ] 1 mL 73 5 4 Sk
M REE, Bk | mL ES LA T iR kg
A JERRAE, T4 3 bk e [ e, T 1T 40 F JE 4
1 sl ik e Je PH AR A, 284 Sk A 4% 21 I PR oM
(0.1 mL/100 g, FEH#E 0.2 mL/min) , 5 min
JERSFFBkIe, HRilE Sk, S8 G T ZiRmEE, K
e, AR RS 2 mL A B K RN TR
Xof B 2H 2 [] b Oy 2XORR R R S A L8R . LT
R RISCHE . R FHARBEE ALK, TS
6 h M . &b SEEUH

1.2.2 R# HIFMEE, B EH kB0, #E
3hJE T & O AHL3 000 r/min & 0> 15 min, T
TNF- o IL-6 7K A o K BRUBR B 41 21 5 i 41 21,

Horp AT il 4 23 5 e B R i 28 10% h PR IR
R E, ARSI, HE Qe , Mg, B
HEVRIEY) R FIE A 2H WAL s HoA il 41 20 FH F il
HEET 5 PI3K, p-PI3K fil NF-« B k40

1.2.3 fo 7 TNF-o . IL-6 & E @A £ % W’
TNF-« . IL-6 ELISA i 7 & & B #: /E I & 1 14
TNF-a . IL-6 /K,

1.2.4 MR BIRIRA AT F S IR AESH
BivE o ARG Schmidt's ik #Ef7 1 (£ 1) o Al
P00 O T EE R R A AR AR Al IR
Jiti e J5 R ity 6 P it () J5E A e L) 32 A i g B e S
FEREVEATIT Ay, BRI S AR 0, 1. 20 3. 4,

£ 1 [EBRIR{G Schimdt's iE4r iR
Table 1 Schimdt’s scoring criteria for pancreatic injury
o 0 1 2 3
(] JoE 7K e b ANGRY UNURAP) AN
RN Jo <20% [X Iz 20%~50% [X35, >50% XI5
HZURIE Jo <5% Ml 5%~20% H17] >20% 1]
ZHZH o 1~2 AT 3~5 iz >20% LAl

1.2.5 MagiEFne A MASHE T
FrAr HRE, BT 80 CHUEAT 24 h, HRHTE,
TRl 2 U8 T L
1.2.6 M4L48 PI3K. p-PI3K #» NF-k B #) & ik
F Western blot 7 £ fifi 41 21 rh PI3K . p-PI3K Fil
NF-« B 8 HMREKF
1.3 GitF4bE

FE A KOs Ab B4 R I SPSS 1305k, Kudass
BB + bRifE2E (X xs) Fo, SBITIEBIER K
KI5 2255 R g, 2 A FEAR R Y bR H 58 4 Bl
MLB T R R 5 22550, P<0.05 M 22 R A Gil 2%

o

2.1 HLAREERNER

Jige Ji 2 2 g B 2 A 0 A R . X R 2 R R BR
BRALTCHI WK M i R A0 R 1 S IROE
TR 2R R A AL AU RT L B R R K B, PR R
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/N ) B 58 e ARIR AR, S 5T K JR] BT P AT
UL B R A0 VR 5 IR T A R A 4 2 A L R A i
i 4 20 P9 AT DL R 1 A0 R v 2L, R K e R
W, RIER B, R BRI, 55X
A, ML SR T AL IR 41 20 BT A A
Giils225% (HP<0.05) o Jili 41 800 B 27 4G I 45
o XTRRAMTH LSBT LW BB SR, R
HEE FIA L] Wl B ES¥%5%, BiERE
gD Rl I 1 Wi L1 110 L
(14 Jili 360 BE B4 RL 5 IR YT ALBE T Il A S g 40 7 B R
M R AL Pk A, S N R IR e R A R A 4 A U
. 5XPRA i, BRI 5607 4 41 40 B
SEIEA GRS (H4P<0.05) (F1) (FR2) .
2.2 ImiE TNF-a . IL-6 iKERNLER

b R, B 53 97 A i
TNF-a . IL-6KE¥ T &, ZRA%IT*E
X (#P<0.05) 5 SHAIA M, 367 41
TNF-a . IL-6¥REHHBEMR, 2R A%F%E
X (P<0.05) (£3) .
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*2 HABRBSMHADRETFSLE (x+s, n=8)
Table 2 Comparison of the pathological scores for pancreatic

and lung tissue among groups (x+s, n=8)

Ji 0 7.00 = 0.42" 4.12+0.35"?
fii 0 6.75 + 0.36" 3.50 +0.32"?

HE fefa szt

e 1) SXF A e, P<0.05; 2) SHRA AL,
P<0.05
Note: 1) P<0.0S vs. control group; 2) P<0.05 vs. model group

3 HAME TNF-o. IL-6 KFLLE (¥+s, n=8)
Table 3 Comparison of the serum levels of TNF-a and IL-6

among groups (xts, n=8)

IL-6 (pgmL) 11398+ 1552 342.60 + 14.78" 227.33 +17.97™”
TNF-o (pg/mL) 9529+1581 30638 +1605" 196.08 + 19.14"?
e 1) 5XR4E, P<0.05; 2) SHEAI K,
P<0.05
Note: 1) P<0.0S vs. control group; 2) P<0.05 vs. model group

2.3 FHALE TR

XPHRZH, BEAYZH | IR T 2 Il A 2O T L Al
H: 490+0.21, 6.88+0.16, 5.96+0.13, 5%
MR L, AU | WRIT A M A 808 T ¥ B
T, ERASITEEXL (HP<0.05) 5 HITH
M08 T SR i B TR, 25 A65
222 5% (P<0.05) .
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fabags:l

£ (x100)
Figure 1 Results of HE staining (x100)

2.4 FHZHZA p-PI3K/PI3K, NF-«k B F®ix

5 g, BAIYL . 3397 4lp-PI3K/PI3K
WWIH ANF-« BRI BT, ZRAG5%1H 7R
X (¥P<0.05) ; SEIMAML, iA@Y dp-PI3K/
PI3K Ll S NF- k BRIEW WFEL, 2ZRA %%
B (¥P<0.05) (K2) .

3 it i’

SAPR AN & B0, ALLER R,
ALLRE 2 B RRE R 25 8, (HSAPS ALK H
PR B oK 56 4 BB . L AT RE A 21 AR BEAIL I A
8 25 Bl D9 P 1 ZE AL . AR RO L I A P
L He B BT BE R A AE 1 FEALTR MR, &
i 4 L 1) il R SRR L B, O R K R M A
(WA RZE, TINF-« PR A8 LA H b
A, KL R E AN K 5% E P AE R R 9% RE 38 I
BB N A BEVE R e AE L S0NE T, AR
A RAR 5 IE BTG AR A, K XTSAPITE R ALIIYIR
¥y ) AR R

TNF- o S AP A I 85 5401 77 A= 1Y) 4 e 1A 7
T8 5 AR ROE A I L PO MR A R A R
PEVER™Y, TL-6 2 7F 2Pk B IR ZS T oo i i
EWEAn . &R A0 M . O 1R UL AR AR R R — b %
PEH 7, ESAPEE S, 1L-6M KL GALIM™
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it R4 FRIZH BT Lo
: NF-k B
SR — K 2 p-PI3K/PI3K
0.8
1).2)
i) D =
®
£ 04 1).2)
m—— = - v NF-k B 02
0.0
A S : i Mgl somal T
B2 &% Western blot #ill&R W 1) SXTRL e, P<0.05; 2) SRR L, P<0.05

Figure2 Results of Western blot of each group

R AR G, R T WS A R A AR A
W, A IMTETNF- o . IL-67K 0 5
TXIREA, MR RIBITHMIETNF-« . 1L-67K
- A B TR 2H RRAIR 5 A T 2EL il 4 20 T Bl A B Y 4
fIC, 3R I7 4 20 240 405 VF o3 B i i A1 22 45 1 43
P iR gl %, W] SR R R W IR SAP I & ALLY
RRAE L o

PI3K 2 — ol It P9 5 i 5 JUL B i, T ik 22 ol
WG, 2525F9 35K, JFER) 2
(AR W2 T NF- k BAE 530 BRAE 46 0E LAY
L I R P Tl RE R AR A e M R N R R
B R GERAR” EHM. TEALINF- k BFESAP
MAREDREERZENEN, B2 50 9MH T
b7 . REHE RGBT, AR E
HESE, PIZK/AKtFINF- k BAERE(S 5 10 B% 19 0% 1L 2
ALLR JE g e T AL . A B 55 20k B0 ) il ok
PI3KHE K (1 /N BRBE W % 1 B P & 26 0 R 0 S N o
AW, BRIH KRGS p-PI3K, NF-«k B#
KT, IESE T PI3KABERR b A NF- « B 53 %
FITE AL FESAPIH: K ALTTR R E R EHMEH ., &
RGBT K B4 S P PI3K A W R 1k X NF - k B
FIRW WAL TR AIA , UL R X SAPRALLA
—ETFER, JF H A AR T g 5 90 PI3K Y
R L NF- « BIOTH LA 5.

ARSLgh, SRR XA IR NS S SAP
IF % il B 45 O R AT 9 AL B RE A% B S o e R
HA AN B, e W& FEARSAP R R i
TNF- o &IL-6/K3F, Fi#p-PI3KXNF-« BYEffiZH
LRy Rk, RTESAPIF LZALLSFEd, RIEN
FUITNF-a . IL-6 REBE, PI3K/AktFINF-« B
RN AR 5 10 B O 5 T 5 B R IR YT AT FR AR
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Note: 1) P<0.0S vs. control group; 2) P<0.0S vs. model group

RVYEHFTINF-« | IL-6/7KF, T HPI3KM B R
b XNF- « BT S RE . Bk, SR EXS
K AISAP K HIE & M ALIE A MEIER , HALH
A AR 5598/ 4 DR 1 R ik LA % e A1 il 4 21 P13 K -
Akt-NF- « Bill B i5 b A 6.
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