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Abstract

AIM: To investigate the protective role of
magnolol in the treatment of acute lung injury
induced by acute necrotizing pancreatitis (ANP)
in rats.

METHODS: Fifty-six Sprague-Dawley rats were
divided into sham operation group, ANP group,
and magnolol treatment group. ANP model was
induced by retrograde infusion of 50 g/L so-
dium taurocholate into the biliopancreatic duct
of rats. The mRNA expression of nuclear factor-
kappa B (NF-kB), tumor necrosis factor-alpha
(TNF-a), and interleukin-10 (IL-10) in lung tis-
sue were assayed using fluorescence quantita-
tive polymerase chain reaction (FQ-PCR) at 6,
12, and 24 h. Meanwhile, the activity of serum
amylase (Amy) was also determined, and the
pathological changes of the pancreas and lung
were observed.

RESULTS: In comparison with those in sham
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operation group, the expression of NF-«B,
TNF-o, and IL-10 mRNA and the activity of se-
rum Amy in ANP group were increased signifi-
cantly (P < 0.01), and the expression of NF-«B,
TNF-ao mRNA and the activity of Amy reached
the peak at 12 h. The expression of IL-10 mRNA
increased gradually at 6, 12, and 24 h (0.20 £ 0.05,
0.27 £ 0.07, 0.45 £ 0.20, respectively). Magnolol
treatment resulted in lower expression of NF-
kB, TNF-oo mRNA and serum Amy levels (1.30
+0.14 vs 1.84 = 0.56, 0.41 + 0.19 vs 0.72 + 0.36,
both P < 0.05; 104 576 + 24 886 nkat/L vs 188 621
+ 23747 nkat/L, P < 0.01, respectively, at 12 h),
but didn’t alter the expression of IL-10 mRNA
(P > 0.05) as compared with that in ANP group.
Magnolol treatment relieved the pathological
changes markedly in the lung tissues but not in
the pancreatic tissues.

CONCLUSION: Magnolol can decrease the ex-
pression of the proinflammatory factors such
as NF-kB and TNF-a and relieve the acute lung
injury induced by acute necrotizing pancreatitis
in rats.
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R 550248k, ANP4 A28 2% 49 NF-
kB, TNF-a, IL-10 mRNA & & & & foiF
Amy % %3 (P<0.01), & ¥NF-xB, TNF-a
mRNAZAmy»A12 h#d & %9 2(P<0.01),
IL-10 mRNAREANP A 8] 49 3 & & ik % #f
¥ (6, 12, 24 h4 31 40.20+£0.05, 0.27+
0.07, 0.45+0.20). 5ANPA 4 LE, Mag&
ZENF-kB mRNA, TNF-o. mRNAZAmy#& ik
BT, 2212 hTHEREZF(HAA1.30+
0.14 vs 1.8440.56, 0.41+0.19 vs 0.7210.36,
P<0.05; 104 576 +24 886 nkat/L vs 188 621+
23 747 nkat/L, P<0.01), IL-10 mRNA# & & &
%t 5 & L(P>0.05). Magié J7 A2 4% 5 7k
T4 ANPLLIA B R 4%, MARLA R FHE LA B
-

458 NF-kBATNF-0,2 ANP& A& 2 Al 454
89 & & K 9% B F, Maghbdph) £ ANP X KA
AL P 0 KGR STANPA-IT IR 445 A — 2
B FAER.
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FORE SR IR 42 (severe acute pancreatitis, SAP)
s R A AR AT K AR R, WORER
o B R (MOF), LA 51530%, L 65%H)
SAPEH LT AE IR F I ZE G E(ARDS), 1
ARDS/Z& 2% (acute lung injury, ALT)f)
R E JR, AT A2 TR AHIL TR MG 7 kb
AR, JEANRERRIS P . AT, BT
Ry PUAAL. BUBE. LA SR, R
HRURS> B AN (magnolol, Mag)&—Fh& 5 1
FREEREDE YRR T, REOR S OK B H AR e
3 L0 i B0 R eI B 05, (PO R e SR A
P g iR 4 (acute necrotizing pancreatitis, ANP)JJT
bGP S AR VTR S o W (AR R ibo/ v S ST BU MG Sy
JIEL TR I L A7 304 5 o 6 OO AN PASE Y,
TSN 2123 PR~ BON F-1 B) R 8 4 4E 1K1
T(TNF-a). A #E-10(IL-10)fEANPHFALTA
AL R EE AR, IR P 2 Mag Xt ANPIE
ALIF)IRIT A F R L AT B RO

1.1 ## & Sprague-Dawley K56, 745 &
250-300 g, W B A e 25 K SR B O,
SIS R AEASBE (VY N8 N R B= Bt ) 3 4 0 A
e mIR2 wk IR A (Sigmad ) AR B
R K BC IR E J 50 @/LIKVEI. JEAMB (W H
R SR AW E AT B2 W) FH L T K AT
F20 g/LIHRE, A B SRk M RE 2 g/Liv)
VAW Trizol Reagent Supperscript 1T 00 %% 56385
%+ Dnase [ #4145 3% [EInvitrogenA 7], PCRik
F EMBIA ], 519 K Taqgmani® R ENH L
W LEW) 08w A i, T8 by ik 1 sl = b
g, EAKMITAU 27004 H 3h A4 T4, s
KM 7 FFTC 2000%¢ 5 E B PCRAX.

1.2 7k KRS HTAA 12 h, H KK 20 gL
B Z A R p BRI (R 1 mL/k g 456,
WL 2 T TR b, B0 B w s 5 4l
M, ¥R VT IR, VIO Z52-3 cm, HI/D
B Ik BEL PR A P 1) o, <-4k B R B - —
EiE11 7B MNP G ¥ RS T2 IL X3 S [ B N o e =1 7]
TE ORI+ = Fa g RE AL B £, N EHT
FRIEERATIEN T —Fa 5Lk, W4T 7 JNJIH B
EA1 em, LUNBIIKRE EE L, JFLADY S 224
SEFLEE SKACRH R By IH e 4, LA0.1 mL/min
AT 1) B TS0 /LA R IR, )
1.0 mL/kg, {556 5 53-5 min WL BHRARAZA
M B, I FFahlikoR Je g5 4Le2 22, iR B3k, 4%
G i E AL, B RS OGP IE RS DL E R
YRR AS AR JE TR ), AR5 B oK, %5
. BT ARG ] RJBEAE  HE AR B ER K, RERAE
) b UM IR 2R, WA LR A F1100 g/LH
PR ] . Rl OB =B K, 3 B I S R AT
KERBEALS AT R4 (sham operation, SO, n =
8), MM L{(ANP, n = 24)FIVATT 4l(Mag, n = 24).
YEIT T R B S 5850 o/LARREERENS min
i, TRIZER bkt 2 o/LIEAME2 me/ke, 4
6, 12, 24 hivf gL AR BE R . ARSI L3 47 I P
IE T4 B3 A AT A e 25 5. 2]
SRR B, PR, HEY, ht—
o FGE TS . LU RN A 3R, $4Trizol
WU B HEAT. RT-PCRR N AR R 14 420 pL,
70°CTALRES minfGeK B4, #20°C 10 min,
42°C 60 min, 70°C 10 minfTRT/X V. HlcDNA
5 uLATHOLE /PCRX VY, GAPDHAE N WS |
FIE A f:, DA LR A B2 - S L PR i T 7K
€3
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IL-10 (128 bp) 5'-GACGCTGTCATCGATTTCT-3' 94°CZIME2 min; $794°C 20 s,
5'—GTTGATGAAGATGTCAAACTCA-3' 53°C 30 s, 60°C 40 s, 45 MEER
5'—-FAM—CATTCTTCACCTGCTCCAC-TAMRA-3'

NF-«B (96 bp) 5'-TCTGGCGCAGAAGTTAGGT-3' 94°CZZME2 min: 794°C 20 s,
5'-CCAGAGACCTCATAGTTGT-3' 53°C 30's, 60°C 40 s, 45" MBFR
5'-FAM-GGACTCAGCCGGAAGGCATT-TAMRA-3!

TNF-a (141 bp) 5'-ACGTCGTAGCAAACCACCAA-3' 94°CZTME2 min; $294°C 20 s,

5'-CTGGGAGTAGATAAGGTACA-3'

53°C 30 s, 60°C 40 s, 45 MBI

5'-FAM-CCAACGCCCTCCTGGCCAAT-TAMRA-3'

GAPDH (141 bp) 5'-CCTCAAGATTGTCAGCAAT-3'

5'-CCATCCACAGTCTTCTGAGT-3'

94°CZTIH2 min; #294°C 20 s,
56°C 30 s, 60°C 40 s, 45" MEER

5'-FAM-ACCACAGTCCATGCCATCAC-TAMRA-3'

Payi| IL-10 NF-«B TNF-o SEMES(nkaf/L)
e} 0.15+0.09 0.77+0.19 0.18+0.07 35 760 + 1399
ANP 6 h 0.20+0.05 1.26+0.19° 0.45+0.18" 140989 + 16 758°
ANP 12 h 0.27 £0.07° 1.84+0.56° 0.72 +0.36" 188 621 + 23 747°
ANP 24 h 0.45+0.20° 1.42+0.31° 0.49+0.15° 138 408 + 16 455°
MAG 6 h 0.18+0.04 1.18+0.15° 0.31+0.15° 117 851 + 9479™
MAG 12 h 0.21+0.05 1.30+0.14% 0.41+0.19* 104 576 + 24 886"
MAG 24 h 0.34+0.22° 1.24+0.16° 0.31+0.15* 120 494 + 35 837°

°P<0.05, °P<0.01 vs SO; °P<0.05, %P<0.01 vs ANP.

Beit A0 SR HISPSS 10,048 A FE4T 73
M, S8 Fe3E 1 mean + SDF R, P 4H (8] %Lk
B LRI 36 7 22 o0 M, 1 AR R ) 5K R FH T R A
KA.

2 BR

2.1 fwiF e B 5 SOAIAHLL, MagMIANP&-41 il
HAmyRMFARMEET A, LA12 hifil i iEw
g v B B 5 (P<0.01), Mag - 1a 77 4L s Jeky
FEYIE T ANPS4L, LL6, 12 hifyr 24 B 45
(P<0.01, £2).

2.2 MR R IHILF SOMBEMANIES ; FHA
ANPJ5 R T AR AR, S, M (L R
o, KPS, T R KRB ABE, I8 A i
PRI, BB, SOAMRIRAZUIEA LS, 5
RANP J5 K BB IRA R PEECR 3858, IR
AN SE R, SRRSO L, AR KR
1 40 R PR A . Mag %520 i L 2R W
T g B 24 P AR B ANPAS- 2 TE I (2 22 5

2.3 AR mEEF SOYLAMLIEHR; ANP 6 h
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JE A2 B 7K i 128024 it 7K i 1 S A A o
Mag416 hitfJCHT Kb, 127124 hirf 4] 2%
FEK M, DG H LA bV I, A R, SO
2 ZABE A IE & (KI1A); 5K ANP 6 hjg K it
L2430 (1N =1 D57 L A = e 5% v D= I
J24 hIBZH 208 R I A A B E ST 5K
Jiee, e R SR R v R A M,
(B R T2, AR, BANMAE 5k 7,
AL PR BRI, B R A R A
Fe At Mo il v AR e IRAE, 5 v R
2, R O, SR IR N AT RAERE T IR R
(KI1B). Magifi 7 4145 i s g BE 22 0 5 ANP
AW R (K 1C).

2.4 BRLLLR P K AT 6 ik (R2) SO
ZIFFIL-10 mRNA, NF-xB mRNA, TNF-o. mRNA
FKikFE D, ANPH4INF-xB mRNAFMTNF-a
mRNA, IL-10 mRNAZKIA B &, Hrp
NF-kB mRNAFITNF-o mRNARIEEAEL2 h
Ik i, 24 hif R, TL-10 mRN ARE i) 22
KRBT = MagH4INF-xB mRNA, TNF-o

| BN
ALty R
WEE, BAEATE
XS THY Y E
P 56 &b B AR
% H — AR
YEA.
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1 ANPREFMZBLIRIES: (HE x 200). A: SOZL; B: ANPAHHEEERE, JE R MAMIEE; C: MagZHIiERE N R IEMIEE

TR

A 120
1.00 —
0.80 ——

L LY F
0.60 *;’LE\{ A mgAm
0.40 [ / “— JBITH
0.20 r .--/I
0.00 [ e

-0.20

0 24 6 8101214161820 22 24 26 28 30 32 34 36 38 40 42 44 46

2 12 heffiZB4ANF—cB mMRNAFITNF—o. mRNABYZRIX.

mRNAFIA G A, 7512 hINAT B35 2 5 (03
H1.3040.14 vs 1.8440.56, 0.41+0.19 vs 0.72
+0.36, P<0.05, K2A-B), {HIL-10 mRNA) 4%
TGeih 2 X

3 Wik

RE R FAEANPR A R G E L, &
B RAEN A TNF-a« IL-1. IL-6. IL-8%.
H b ds L) 42 - A NF-xB. NF-xBIFH
T TP TR A I R A, o R ARk T S 3L
2P GEE N1 L DR R o BE ARk I 4K, NF-xB
LR A BT S IR 28T A A, TNF-a 32 22
P TR O TR AN L, 2 S R R
Je B PE AR I R M B R, TNF-oon] 30E
PERLAN L, {RIE 2 TP 5ERE S TR, fEASPR
9 Mo Ho A 5 I RAEIARD SH A EEAR ], 1
T R R B2 5 i R 2 R 453 4 e R I A QK
I/ %-10(IL-10) 2 — EZ M HT R K-, Be]
12 JEIE PR - 19 7 A R BT 980 DRl - ) i . il
HR P TNF-afITL-10 LU A 1 FF = REHS INARDS
FfE Rl ik, T 3AE N IANF-kBERIA . FRAL
TNF-oMITL-10 A () R AR FE W) B o0 v] BB TT
SAP KRBT HIFRIE.

JELAD I35 i R K AR i (1 EE A RGR ,
BTz T AR B A IR T RIS T IR
SR AR B 27 vp SR B AT BRI il
I ATBRIE S D, AR UE Y, Mag B A

B 120
1.00 | e
. i —_—
0.80 | I,

-
pr
0.60 " A mEAm
0.40 - TR —
0.20 r
0.00 [

-0.20

0 24 6 810121416 18202224 26 28 30 32 34 36 38 40 42 44 46

Pk PrEafe. Pkt LA SAS 1R, AEdm
L P 1 0 R S R et T,
IR SR AR, BRI Ca™ YT, AR T 375,
T BE ARG R i A R e 1l
E BT SR 2 PE B, I TNF-aff)3RIE, B
INTNF-oFHIL-10 U AR, $2a K BURT P 25 25 i
(TR 52 1, B H AR A7 26 (L S SR st
B 98 T B0 Sk il B 495 B NF - BAE 2 R 1
A ICAEHITEAH GRS, A MER I, Mag
AEHHINF-xB mRNA. TNF-a mRNAZEANP
KU (13K IE, X ANPS I S PE G354
A ERAITER. AP EIR, 5ERTARSO)
AL, ANPALAIZANF-xB mRNA, TNF-a
mRNA, IL-10 mRNA K [fil Amy 3Rk &35 W i 3
Jn, HrPIL-10 mRNAREANPIN 7] (1) ik i 04
BRI, 15 =45 FENF-«B mRNA, TNF-q
mRNA K AmyFFHE W BA12 hig B 5 (P<0.01).
HANPHK AL, Mag#4INF-kB mRNA,
TNF-o. mRNAZIE 123 1 [£(P<0.05), MLiEAmy
FKiEw FHF@P<0.01), tHLl12 h PR EE; H
MagZiIL-10 mRNA T 5 ANPALAH b 2 7 00
W (P>0.05). T2 2 3127 U F R T 4 W
WA BT W, AN REFEICANPI il 4 21
RAEP Tk, Il JORE A JEaE, B H
YLRA N, il 2H 2R 27 T SE IR 7 R IA I i 3
PA12 bk W3, nlfie 5 AN AR oG, B
U RE AL FOR TR RS B D U e v T
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