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W E R L AT MR SRR A L KidiE &G 1(AQP-1) B i 4 /5 % & 8 2(MMP-2) \MMP-9 £ ik 49
ok, Jr ik I Wistar K R oA B 5 5T AL BEA 20 Fe B S 40T 5 P AR Z20(50x 10", 10x10".2x10" ukg) , 4020 2, IRIEF
B, R AR K RARAEREXAE NENFEZ 40 mg/mL 49 SiO. &% | mL 2 8 AR ; 4282597 1 h ip 48 &2 71
FHL AT, EE8LH3d, KA RAIAFLLRE ENE AR KL B 25 R B 0L 595 32 0 i AR M A 2 2% T AQP-1 89 &
ik LA R R T R A Bk KRR kA I A 48 2% ' MMP-2 . MMP-9 mRNA #) % i% ; Western blot i 4 i A 28 2% ¥ MMP-2 . MMP-9
O tis, SR DMK FIALT LB H LN B IL, AR EREIRTE 5T B FEK AT ILA L B i,
A Jil AF Yef A2 B BURR A 207 R AR, B R AT IR AL, A & K S AL 22 P AQP-1 & iA 3 54K, MMP-2 \MMP-9 mRNA %
B Y AL RTR(P<0.05); SAA ML, & S 4T &7 320 K AL 28 F AQP-1 & 3% 338 An , MMP-2 MMP-9 mRNA & % & %
KA (P<0.05), L & P A FARE L REMRA AW Z(P<0.05). 4t 54T a0 M IR X SRS, T L
P4 L P AQP-1 A Fo T i MMP-2 MMP-9 % i .

KERE BEAe T B KRG KEHE RS 1 A RAEER GE

Effects of Ulinastatin on Pathological State of Lung Tissue and Aquaporin 1 and Matrix Metalloproteinase
Expressions in Silicosis Rats

LU Yizhong', LI Hehua®, LU Yifan'(1.Dept. of Pharmacy, the First Affiliated Hospital of Xinxiang Medical Uni-
versity, Henan Weihui 453100, China;2.Dept. of Neurology, the First Affiliated Hospital of Xinxiang Medical
University, Henan Weihui 453100, China)

ABSTRACT OBJECTIVE: To study the effects of ulinastatin on pathological state of lung tissue and aquaporin 1 (AQP-1) and
matrix metalloproteinases (MMP-2) , MMP-9 expressions in silicosis rats. METHODS: Wistar rats were divided into normal con-
trol group, model group, ulinastatin high-dose, medium-dose, low-dose groups (50x10*, 10x10*, 2x10* wkg), 20 in each group.
Except for normal control group, rats in other groups were given 40 mg/mL SiO, suspension 1 mL by non-exposed endotracheal per-
fusion to induce silicosis model; 1 h before modeling administration, corresponding doses of ulinastatin were intraperitoneally in-
jected, for 3 d. Hematoxylin-eosin staining was used to observe silicon nodules in lung tissue of rats in each group; immunofluores-
cence method was used to detect AQP-1 expression in lung tissue; real-time fluorescence quantitative polymerase chain reaction
method was used to detect MMP-2, MMP-9 mRNA expressions in lung tissue; Western blot method was used to detect MMP-2,
MMP-9 protein expressions in lung tissue. RESULTS: There were obvious silicon nodules and serious structural damage in lung tis-
sue in model group, ulinastatin groups showed macrophage foci visible dust, but pulmonary fibrosis was obviously reduced. Com-
pared with normal control group, AQP-1 expression in lung tissue in other groups were reduced, MMP-2, MMP-9 mRNA and pro-
tein expressions were enhanced (P<<0.05). Compared with model group, AQP-1 expression in lung tissue in ulinastatin groups
were increased, MMP-2, MMP-9 mRNA and protein expressions were decreased (P<<0.05), in which improvement effects in
high-dose, medium-dose groups were superior to low-dose group (P<<0.05). CONCLUSIONS: Ulinastatin can reduce the patholog-
ical state of silicosis rats, increase AQP-1 expression and decrease MMP-2, MMP-9 expressions.

KEYWORDS Ulinastatin; Silicosis; Rats; Aquaporin 1; Matrix metalloproteinases
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AT A i iR % Bl ™ E A O s 22— Iifs
PRIGYT 302 B, 1% It 28 R i S B il PN Y 28519 T
KPR |2 £F Al . FEiX A = A8 TE i A e
—Se YA PR e 1, QUK S E T 1(AQP-1) M BE i
4 @ & 17 2(MMP-2) \MMP-9 7ERY I £F 440 1 5 A K
J& AR T SRR AT, MMP-2 % MMP-9 3L [R5 55 (1%
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FEIRA AL O] B8 5 B Il 41 4 AL B VAR OG0, AR SC B FEAH
58 5w AT R IS YK BRI 21 21 AQP-1 2 MMP-2
MMP-9 2 1K FA R B S, BR3H & w) At T X9 il 3697
YEM .

1 #E

1.1 &8

XP-202E ML W35 ( B L5 A R A TR
Fi] ) ;s DM6000M 3] & ¢ i i (T8 Leica 24 H]) .

1.2 #AmEiLH

R TSR (T AR R A A s 2 0 A B
7L S H19990133, B4 - B 32 10° U) 5 /KA 58I O3
AR E TR BR S 7)) 5 S0, (F i i BB & i
H R ED s BG4 I3E (FBS, 32 [E Couler A Fl ) 525 % K
F1 7 ( 25 [# Gibco 23 7] ) s DMEM/F12 (35 [ Sigma 23 ] ) 5
S AE T B A A 20 0 (RT-PCR) | 25 11 4 3% B ik
(Western blot) i 7| £ ( 3€ [# Hyclone 22 ®] ) ; fe T A
AQP-1 MMP-2 MMP-9 £ 5S4 (32 [ Santa Cruz 24
A s AV R AP REERE T G(1gG) . Cy2 bricdik s %
MR (LB BEARABR A ) FHi R lgGhuik (-
TR AE S AT BRAA A ) 547, 6- pRIE-2- R 5805 W (DAPI,
AR BUEYRH A A FD s SN - (HE, Lifgsi
FITRAEWEARG R AT
1.3 zh#

Wistar KB, 1A #%, & KB 212~230 g, R
T B BE R R 2F sh W) S22, sh i/ T iE 5 o SCXK
(#%)2010-1-0002. SZ56 HhXF K R KAL B 5555 sh)
RRR2ETEIR
2 Hik
2.1 KRRYMMEEHE L

BOR B, 3.5% /K& A BE RRIE S [ , R A2
& N AE NTE AR SIOLTR B 1 mL (LA BEER K i
40 mg/mL (IR, K5 Il % K 2 000 uw/mL, LA
IR YY) B8 i AR . THEE IR 56 14 RASE3 H
R IO B ATt PRI R ULZE RN T4 il 45 A S5 1) it 28
21, 1110% P22 s R SRR 1 R, 7K 5 H A
(Oh:

22 HESHH

S A3 SR IE 6 BR AL AR AN 5w T I
FIHE2H (50%10",10x 10", 2x10" wkg)®®, 440 20 H ., 1F
OO B2 A R T A S5 1 PR A B R K (Il A 2
%2000 wmL) ; HAx 4% 21 K FREVE SiOL IR 2 1 mL, &
A T AR R B T REVE Si0 IR B , ip AN R
R T, LR 24 3 d.

2.3 HELBYZMALFEZLTL

R LGIFAFER R, [, B 14, &+ 10%
HPE AR R S AR ep [ G2 24 h S AR IR EAT W LRSI 2 W
(100% Z.T%-95% Z.WE-80% . T ) B /K, [ 7K sk 5 7
ANG Y6, 5~10 min, [ AK L 76 0.5 % FIELBR L
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WP oAb 1~2 s, R/KIZ M gt s B T2 h e 630 s,
H R IK sk 5 43 97 95% £ 1% . 95% .15 . 100% 1%
100% ZBEEFRARIRMK 3B, U1t B, B T8
T XRER T2 S P AR A
2.4 BEWRHEKRNAALF AQP-1RKIE

WK BRI 200 B A bt N AQP-1 2 vt 1A
(R BEEL ) 1:500) 1,4 CFE UG, MALYR
b 1gG. Cy2 tridi & R M RIB AW, ZiRIFF 1
h, IR 6 2% vhil (PBS) #hk 33 , [ 7% , LA DAPL X4
MRt Y . DAPLAS B 52 % (5, DAPI BH M 235 (R
AQP-13RIK) B4 . R HEIE YO0 B M T %,
FF 155 DAPI BHM: %6 (FHM: %6 =DAPI BH = 40 Jifd 50/ 43
ANMI%x100% ) .
2.5 RT-PCR #; iUl fifi 22 22 /1 MMP-2 . MMP-9 mRNA
Fix

53 il 6 BE AN R A IS FE 4 °CTF 2 000 g 250
20 min, 7+ B, PBS #h %k 3 WK, 2 Trizol 142 HUE
RNA. R # PCR i 7 £ Ui B 45 B RNA J % 5% 8
cDRA. 5|¥) 1 Gene Bank 3t K 2 w4 %, FF 4% .
MMP-2 F 51 4% ~ 5 -GGTGAGAGGTCTAGTTCCC-
GA-3', FiiF51 %M 5" -CCATGAACTTTCTGCTCTTC-
378 BE ol 327 bps MMP-9 35 |9 9 57 -TGTATG-
GTCGTGGCTCAA-3' , FiiE51 4k 5" -TTGGCTTCCT-
CCGTGATT-3" , ¥ 14} Btk 329 bp; N 5 f-actin | 15|
Yoh 5" -GTCCCTCACCCTCCCAAAAG-3', R 1%
5" -GCTGCCTCAACACCTCAACCC-3' , ¥ 4 F B hy
185 bp, PCR JZ W 4544 : 95 “C A8 3 min, 94 “C A8 10
s,55 CiE k30 s, 72 CHEAH 30 s, FEFR 40 JE I, 72 C4E
7 min, )T 4 CORAE IR EL 3K, BL5 mL Ay
PCR F= ¥ k47 H1 UK , LA f-actin A A 2, % FH Image-Pro
Plus 8.0 FA4: 43 Hr 254 IR FEAR , UL B A5 2571 5 N 24500
(A BEAEL A AR E S E B 2 DR AR X e ik o
2.6 Western blot £ illl fifi 22 21 A MMP-2 . MMP-9 & H
Fix

2,570 HEBR B i 1t 1 500 v/min (0245
10 em) 5.0 30 min, B3 AR 1, B A TR
1 3o % T 17 2 2% 1 (Bradford ¥ ) W 5 o 8 IR B AE
Western blot 5] (1] %% 1T (TBST ¥ fi# 1% 5% i B5 W5 85 ,
pH 7.5) ¥, 7EZE IR F 4% 30 min, JH Western blot 35} [4]
W 1 F B it A MMP-2 . MMP-9 £2 v 470 14 (5 % L 491]
1:2000), 2% FW 8 1 h, TBST PEAR 10 minx3 ¥, il A
EPif 1gG ik (B 1:2 000) , EIEMFF 1 h,
TBST AR 5 minx3 K. BEFH 1 mL 338 {24 % 6 (ECL)
P50 S 3 min, BEYE 1 min, 5% 2 min, 5. H Quanti-
ty One K143 MMP-2 MMP-9 543 ] 2 -actin 257
WO FU AR, A R H AR 2R A R Rk ot
2.7 FitFEFHE

BAE LA x + s 28, BRH SPSS 13.0 #FEsEf TAL B,

China Pharmacy 2017 Vol. 28 No. 10 - 1351 -



Z 4 0] F AR g R e SR 28 05 225381, LA P<<0.05
FIREFA G FRE L
3 #R
3.1 KEMALRRKEFI

SIEH X R e, B2 K U 41 43 m] D B g Ay
SEAT VB, BY S5 AT BRAC TR, JE 0 3 2T 24 1 41 i 14
A L ZUZAREF AP B AR AR AL SRl T
R AR R AT WA 2R E WA k. SRR Ho i, 1
R T R AR K S i T 2 AR
Horb s ] T R AR R A 1w At TG
IR o 52 KRBT ZE 4 s B AR Pl LI 1

IEH X HEZL R

Lyl fly T R Lyl T e Lyl TR
Bl JAKXRMALRNKEZEZWLE(HE, x400)
Fig 1 Pathological changes in lung tissue of rats in

each group (HE , x400)

3.2 KBRAALF AQP-1FKIX

TR RRZE AR ZH RS vl T L AR R
SR A1 21 AQP-1 YR IA 430 4.64 + 0.16 . 1.63 +
0.10.3.47+0.14.3.39+0.12.2.15 £ 0.13, S51EH % HEZH
A, BT 2l R R 2 40 AQP-1 3R A BRIk (P<
0.05). SHEAIZ bud, S wl il T m A ARG 2K U
ZH 4 AQP-1 FKik TR (P<<0.05) , Hidh o w4l T v o
1) 2 ik A R 5 ] At TR S 4 B 2 (P<<0.05)
20K BUITIZH 219 AQP-1 3K 2GR ILIE 2.,

E 5 X M2 L

IS el Ly mlfh T i Lyl T B
B2 ‘HKRATHZE D AQP-1RKIARHIE (x400)
Fig 2 Fluorescence diagram of AQP-1 expression in

lung tissue of rats in each group (x400)
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3.3 XRATAELAH MMP-2 MMP-9 mRNA 5 Q&K%

55 IE T BE 2 He A, M 21 K BRI 41 21 H MMIP-2
MMP-9 mRNA 5 & [13RA I8 (P<0.05) . S
PO, S w7 L AR K BRI 2 24 MMP-2
MMP-9 mRNA 5 & [ &k ¥k 55 (P<<0.05) , Hirdr 5]
TR R 2 P R D A R ) TG R B
i (P<<0.05) . £5 41 K K 41 21 b MMP-2, MMP-9
mRNA &5 (1 H 1k LI 3, 25 1 6 18 B K 1 DL ] 4, i)
EERIE L,

e — ———— e ll MMP-2

MMP-9

P-actin

L SEfhT o Sl

IEH N Kipait [ EiEC]
20 [

Wﬂl il EP?(]JJJE
E 3 &AXRAEZRHBMMP-2. MMP-9 mRNA &ix
B R K B

Fig 3 Electrophoresis chart of MMP-2, MMP-9 mRNA
expressions in lung tissue of rats in each group

MMP-2
MMP-9

f-actin

JL"%“X»THH FERIZ] '%71LT “—’JMJT ETLCEN
fEFIA Pl fph e
B4 &KAKBIEAZTRMMP-2 MMP-9ERRIEH

Rk
Fig 4 Electrophoresis chart of MMP-2, MMP-9 pro-
tein expressions in lung tissue of rats in each
group
x1 HAHAKXRAMALH MMP-2 MMP-9 mRNA B &
BRIZHMELER (x£5,n=20)
Tab 1 Determination results of MMP-2, MMP-9 mRNA
and protein expressions in lung tissue of rats in
each group(x+s,n=20)

MMP-2 MMP-9
415
mRNA %A mRNA il

IR 0.3410.07 0.53+0.14 0.61£0.13 0.72+0.10
okl 147£0.10° 191£0.12° 163£0.12°  205+0.11°
LRMTEARL 0541011 092+0.12%  064+014"  1.014£0.12"
BEMBTHAEH  056£0.12  095£0.13*  0.65£0.10%  1.04£0.13"
BEMTIGEAL  0.72£0.10° 134+0.117 0.96+0.12° 1.42+0.14°

T 5 IR X A e, T P<<0.05; SAERIAL L4, *P<<0.05; 5 15
TR 2 LR, “P<<0.05
Note: vs. normal control group, * P<<0.05; vs. model group, "P<<

0.05;vs. ulinastatin low-dose group,*P<<0.05
4 g

M TT2E 25— Fh ) i I R, R T
Tl 0t Y L S ) i DA S T L o S ) A
TR RN T AT A S IR R, 2314 67 000
D FUBEEE 1, AT AR 1 37 W B R T A P T 12k R

thEZHE 2017 S5 08 FE 108
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1 E OB k42,4,6-= 8 K s (TNBS) A2 ] BAE#LEL 44 (DSS )35 F-89 B A 15 £ K AR . 7 k. SD K RS A E5
x4 TNBS A A 2042 DSS AR A 28, B0 10 A, TNBSAEA 28 X Kk A TNBS 50% Z B 75 i& vA 100 mg/kg — KM M ik & 2 )
KAEA DSSAEA 28 K Kok A 4%DSS RIEiRELET d A b4 A & 2 KARR . A28 K R — At oL, 4l e 7 & 2 ) 8% (TC)
Fa = ﬁsttnh(TG) L% K ERTE P R R EE(MPO) WE I, P BRVLZS 45 i K AR SPLTE & , RS- f &0
KL RILF T, mﬁ‘% 5 B R LA TNBS A 4 K SR 2 R 4e, W KL R 442 B K E 2 B3 ha,
M@i&ﬁ/\ % TG 4% MPO F M 45 1 K AR SN 4 Fo s B2 5237 5 3 0] 238 hn (P<<0.05 3, P<<0.01) ; DSS A2 7 28 X AR i
TR RER, LK E R 44, BB Ao 45 R B R W B3 A (P<<0.05 3, P<<0.01)., k5 DSSAEA 28 tb4s  TNBS £ A
MR RLEMKERN RS LR ER TN RIG I, i TC TG A F Ao 4 M KARIIILIE S 9w FE 5238 9 9 238 m (P<0.05 %, P<
0.01), 4827 5% 22 S 40 & 5T JLO 2938 3t 5 b5 Hbi%E . 458 : DSS # 5 M S A K R 2489F 48 TNBS 3 F 8 24K, TNBS # 5 1 £
B K RAE 8 LR 7 WA DSS AR # B A RI%,

KR 2,4,6-Z A0 AR BER s W RABARER AN 22 K KR B-RE KR

B S e S S o e L e L St ot e S e o aE ata at SO o

At 2oL B AF SAE 240 SR A A S AT A S ) R T
BRAAH 2 R BRI R A E IREA e

Bull,2012,35(10):1752-1760.
Wright JL, Cosio M, Churg A. Animal models of chronic

B — 0 N OGE L E FR 2 R A 2 obstructive pulmonary disease[J]. Am J Physiol Lung Cell
YER. A 20T R 2wl T 7E il 21 41k & i Mol Physiol,2008,295(1):1-15.

PP A BRI
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