R R4 (A SRR 385 1)
1512 ACTA UNIVERSITATIS MEDICINALIS NANJING (Natural Science ) 20184F 11 H

SR T XIS A E B AR R 2R3 5 B R

& AR &, FAK

R TTA RAEBE T ABRBERE, FE 401147

[ ZE] BB T X5 R S0E Rtk s i 52 m , LRI IR 1897 8 B0 B0 E ) LV IR B 255 AE
PACHTRIT TS AR EHEEE 20 d B SD KB 16 H SR FHBEHLECT R0 4 41, A HE R RIS R AR B (n=20) , 43 %t
MRl (cdl) SR T XHRAL(S4D) ENF A A4D) SR TR A (UL . CAS SAUMETFRAL, AU i 5w N
FAOAERY S AR U 4L AEFAR AT 30 min 28242 K BUR# VKA 39 15 Al ih T 50 000 Ulkg. BRI BRUSCEE MR INLA T IS4 L 00 2 iy B
it/ BT d LUAEL (W/D ), HE B4 6 5 fify BURT 20 295 B R AR s Western blot J5 250 2 it 41 21 NF-kB p65 £ 13835 7K1 s ELISA J7
B 58 ipged SR AE R T (tumor necrosis factor, TNF ) -a M2 A 41/ Z (interleukin, IL)-6 & . &R :C4H 5 SAHNME BS54 .
W/DAE it LU NF-kB p65 8 1315 KT TNF-a & [L-6 i 25 TG 243 (P > 0.05) 5 5 C4IM b, A4 CO. 40 &
(PCO,) \FLIR (Lac) 7 5 W W34 &5 , pH A2U53 1R (POL) BEAIG , W/D (B3 K, NF-kB p65 25 1 A /K P-4 15, TNF-a S 1L-6 7 B &2
(P<0.05), fili#H B Bk B 7SI ; 5 A ZLAHEE , U 41 PCO,  Lac 5 B A, pH  PO,3E S, W/D {H \NF-kB p65 & [ &35 7K |
TNF-a % IL-6 5 8RR (P < 0.05) , il ZH UK 7 M 0 B SR 4G o 4538 : SRt T nl FRAIK IR BUITZH 20 b NF-«B O AR5 5 5%
5 U TNF-of TL-6 25 9 RE P 1189 A5 B, 3906 R i S 17, $88 v iy Bt 42023 1, Dol 'y PR 8 2 e v i B S M A5 475 o
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Influence of ulinastatin on acute lung injury in fetal rat induced by fetal distress
Dai Heng, Cai Meng, Li Youchang”
Department of Anesthesiology , Chongqing Maternal and Child Health Hospital , Chongqing 401147, China

[Abstract] Objective: The goal of this study is to explore the effects of ulinastatin on acute lung injury in fetal rat induced by fetal
distress, and provide support for developing a new treatment of respiratory distress syndrome. Methods: A total of 16 SD pregnant rats
were randomly divided into four groups: the control group (group C) , the ulinastatin control group (group S) , the fetal distress group
(group A) , and the ulinastatin treatment group (group U). Group C and group S were sham operation groups. Fetal rat intrauterine
distress model was set up in both group A and group U. Thirty minutes before the operations, the pregnant rats in group S and group U
received injection of ulinastatin 50 000 U/kg through femoral vein. Five living fetal rats were removed in each pregnant rat. The blood
gas analysis and the lung wet / dry weight ratio(W/D) of fetal rats were determined. The pathological changes in the lung tissue of fetal
rats were observed by H & E staining, and the protein expression of NF-kB p65 were measured by Western blot. Furthermore , the levels
of TNF-a and IL-6 in the fetal lung were measured by ELISA. Results: All the results in group S had no significant difference with
group C(P >0.05). The pH value and partial pressure of oxygen were significantly lower in group A than group C , and those in group U
were obviously higher than group A (P <0.05). The partial pressure of carbon dioxide, lactic acid content, the lung W/D, and the
protein expression of NF-kB p65, the levels of TNF-a and IL-6 of fetal rats were all significantly increased in group A than group C
(P <0.05) ,and those in group U were obviously lower than those in group A (P < 0.05). The congestion and edema of the lung tissue
in group U were obviously alleviated than that of group A. Conclusion: Ulinastatin can alleviate the degree of acute lung injury in fetal
rat induced by fetal distress by decreasing the protein expression of NF-«kB p65, the levels of TNF -« and IL-6, inhibiting the
inflammatory response and increasing the partial pressure of oxygen.
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BNE BT EGILE N SRR 1) —Fh 2
HRER, AT EoR AR LS B BT LSBT, P& R G
FARSEBUE . MR LI ZUR A i SR AT iR
DI RO AN R 7o s =8 N I R ]
(acute lung injury, ALD) "', 5] & 81 A= LI I AH G4
P A IR ILAE o AR R E N iR L
ALL, REARGHT Az LR Sk 1 PR 722 |, 4 i 3 2E LI
o, B EEIm R Lo ALLE —Fh RAEZE S
i, 22 B ST S 25 G AR AE I AR A R, RAMEA
4R R AT H R R R R iR AR .
At T (ulinastatin, UTD) & — B ) 135 & 11 il 17 6
H), BRI 5 A A BT H) Aok R L IO A P
ZUREE , KAFENES IR E] . AT R B UTIHER
B ALL B CRAPE T, Al RO Ui 4 24 K% i
TP RAEAT B F 5, DR A A5 [ N il PR
WFFEAUESE UTI AT B S g2 i 400475 , £ 4 R il 8 Mt
ife' . {HUTLR S el ot BHA LS 25348, a5
W B IR JLALL, 32 Sofn A2 J LA TS R 510 SR Mo
WAHE . AWFTER AR BUE N E R, Gl
RERZG 253545, B80T UTLX R B8 BUR B ALLY
S, LU R im R FIRY7 R N BB EUR )L ALLEE (i
LB

1 WEFTTE

1.1 #

it 988 2R BE R 7 (tumor necrosis factor, TNF) -«
ELISA W72 i & (RD 2~ /], £ ), T4 iR
(interleukin, IL)-6 ELISA il 5 37 & (X7 1+ 7
N ), NF-kB p65 B s BE PR (L5 - sc-
372, Santa Cruz 23 \), 3 [H) , — 41 (BB 154
Yo wE]D) , fE AR BGA & (st B 22 A YR
HABRA ), BCA H 1 kB D o 1050 & (VLR 38
AP /NECIDR
1.2 7k
1.2.1 %%zshihh o

fe B2 20 d 19 SD KRB 16 2, /4 8 480~550 ¢,
5 = ZE R RS s sy oD AR A, SR FHBE LT
TN H A N 440, X BRAL(C4L) L UTIR BR A (S
4) ENEBEAAL) UTHRITH (U ), 5 R
KBS HE G
122 ShhBEAH &

Z: (5] Magal 557 J7 i il & A K42 20 d KL
FH 3.5%7K & G (1 mL/100 g) I8 6 7 56 JRR %), 40
FiMO [T T 5206 T AR - BUR 0K (75% )1 7

BCR M E A U)o AT IR RE RS, T W00 RE &R AT D R
BRI AG BUT 8, T ik e it e - s ) i i)
TR L BRIk 20 min, B e R T AT
BT 5 LR A B KD A, PR R iR 7
37 CLEAT o MFFRLSI K IE , Pk R 40 min J5 55
BUERG . CALIO K BRI T HIE M F A AXTiG
ST AR 420 5 S 4L AE T AT 30 min 842K BB ik
S UTI 50 000 U/kg, ASXT i RS B8 5 A 21 7
WA B RIRL ;U 20 7F 237 B B AT 30 min 28
2R BB S UTI 50 000 Ulkgo
1.2.3 s 5H#m

ICHR G B, WO AN I AT 0t Ao BT, 32 SRR B
I 3 /g pHAE | & 43 R (PO.)  — A Ak ik 43 &
(PCO,) FL#& (Lac) %48 F5
1.2.4 6 BRI/ T 2 WAL (W/D) il 2

3 BB Sk A BB S B B AR A, FRIBOE o1 £ J ik

A 60 CHEIR T AN, 1 A e FRBCE+ fw,
W/D {H.
125 HEFEMFEMARTBEFEE

HUILH N, & 49 225 B vp [, H A E 4
I E AR T (HE) YL@, BXS/TF B 14%%5 F
(Olympus 23 7], HA) WLEE i 21 23955 B 2 2 A7
1.2.6  Western blot &4 A28 22 NF-«kB p65 & & & ik

Bt 2H 21, Western blot Il 7& Jifi 40 21 NF-«B &
Ko Bl 208U R 50 5%, R A A B Gt 7] 6 48
A A% R 1, 4 CCEO, BB T W DL BCA J7 ks
A R . 10% SDS-PAGE Hi Ik #4555 %
T P W 1 A TR B A 4 b SRS 43 S A —
P NF-kB p65 HLik (1:500 Fi B ) S i k9
fiti b it BT (1:2 000 Fi k) , ECL A& i) 2 52
52 AT X 2R BB, B e 5% o B B
I3 B G %, Quantity One 4.3 HEFT40H7, LA
NF-kB p65 5 B-actin JK {19 b AE 27 L3R 1k AH
XK o
1.2.7 ELISA &AM M 28 22 TNF-o & 1L-6 4%

HUER 7 R A7 BT AL U R )3, 4 CES L,
W VS BOR FH ELISA 3EHEA TN AE , A% 45 B TNF -«
I 3500 L TL-6 9000 a7 A, foff AT (LT
450 nm I E WO EEAE , S IEARHEIT 4L, 1T TNF -
o JL-6 F i,
1.3 %itsrx

K HISPSS17.0 e it 2 A A7 oA, T i Bie
DAY 2E (3 = ) o AL USRI PR 20
ZHr, P <0.05 hEFAZIHE L.
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2.1 UTI*TAS 5518 fo B, 547 Bl WD AR 69 % v
CH415 SAAMA I <A S W/D {E TC W i 22 5+
(P>0.05,%1); A4 PCO, . Lac & 45 C 4191 i 14
7, pH . PO, FEAK , W/D {1 K (P<0.05,%1); U4
PCO, . Lac 55 A 207 B FAIG, pH . PO &7, W/D

fHB/INP<0.05,%1),
2.2 UTI s BAF AL &5 6%k

CH 5 S 21 Jiti 20 245 ¥4 75 W, i 96 45 44 1E %
A LA 20 B BH AR M el 25 R i 9 [
B 1 i, Bl v s N R R AT R IR, BN b
sk FE AL 5 U 2H il 2 27 7e i 7K B 4 A 41 B I 4
(F1).

®1 SEfMT AR RSMNE M S 54 K Al W/D (BRI #2000

Table 1 Effects of UTI on the blood gas analysis and the lung W/D of fetal rats (n=20,x +5)
211 51| PO,(mmHg) PCO,(mmHg) pH Lac 75 i (mmol/L) W/D 18
CZH 39.14 +0.97 53.29 + 1.36 7.33 +£0.04 9.79 + 0.88 3.61 +0.14
S 38.74 +1.23 53.86 + 1.07 7.32 +£0.07 9.81 +0.93 3.55+0.21
A 22.47 +£0.77 68.38 +0.92" 7.03 +£0.02° 22.31 +1.03" 4.66 +0.33
UH 31.02 = 1.43" 59.16 + 1.19™ 7.21 041" 14.62 +1.48™ 4.06 +0.78"
FAH 970.746 743.667 6.716 570.621 26.981
P{H <0.001 <0.001 <0.001 <0.001 <0.001

HCHILE, P <0.05; 5 A4 LE,"P < 0.05,

1 UTIX{hE RAZA AR F R R0 (x200)
Figure 1 Effects of UTI on pathological changes in the lung tissue of fetal rats(x200)

2.3 UTIX 222 NF-kB p65 & & & A KT 49 % vk
C 45 S LI NF-kB p65 5 142 ik K E T
Bl 22 5 (P >0.05, K1 2,36 2) , A 41 F1 U 41 fili 41 21
NF-kB p65 i R IA K4 C 24 i 4= (P < 0.05,
K2, %2), [AIA} U 4LAli2H 20 NF-kB p65 & H &k K
A A BEFFIL(P <0.05,82,%2),
2.4 UTIX A28 22 TNF-0 & 11-6 4% 09 % v
5 CHA A, SHMAL TNF-a K IL-6 F it T
B AR (P> 0.05, 3% 3) , AL AT U il 2 21 TNF -«
JeIL-6 Fh B EW(P <0.05,%3); 5 A4,
U 44 4L TNF-o0 2 1L-6 5 0 B F& A (P < 0.05,
#3),

3 3t

BRI LA T N BB A 8

c4l S4 A4 U4
NF-KB OS5 s e — —_ s | D)
-3 LD
Bractin em— @

B2 UTIXARERATZE L NF-kB p65 & B RIZKFHIZMT
Figure 2 Effects of UTI on the protein expression of NF-
kB p65 in the fetal lung

L LA A 2 A A 2 S EUE A L ALL fE R
HER™, AEEVIE RS N R A L s
BEEEE (respiratory distress syndmme , RDS) A 1G5
PRI 2 """ T RDS J2& 75 | 8 A JL I o vy Fl A
TR E LR R BRI SRR A ROE N a
NG LB B ERER RIT G L ALLY 7 2t B
AEERE L.
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%2 UTIXAS R AL NF-kB p65 & 1 &%k F RIS ), AT T UTLXHRZH (S4H) , 25 R R SAH 5 C

Table 2 Effects of UTI on the protein expression of NF -

kB p65 in the fetal lung (n=20,x %)
45 NF-kB p65
c4l 0.361 = 0.014
sS4 0.367 = 0.003
A 0.853 +0.017°
U4 0.647 = 0.042"
FAE 2136.83
PlH <0.001

HCAWE, P <0.05; 5 AHE,"P<0.05,

R®3 LSREMT M RARMAL TNF-oF IL-6 S = H0E
Table 3 Effects of UTI on the levels of TNF-« and IL-6 in

the fetal lung (pg/mL,n=20,x +s)
20531 TNF-« 1L-6
CH 25.50 + 1.03 5.26 +0.24
SH 27.63 +0.89 5.10 £ 0.18
A 121.62 + 1.66° 18.58 + 0.06°
U 61.70 £ 1.02" 9.12 +0.03"
FiE 28.488 33.842
PH <0.001 <0.001

5CYHE:, P <0.05; 5 A4l A, P <0.05,

ARG S B Magal 567 7 kil & 22 RUE W
AR B N E A (A D) IR BUn S s,
PCO; . Lac & w3 BEZH (C41) B 3 55 , pH . PO,
FEAE (P < 0.05) , i Bl ifi 5 420, 8 BAR rp B IR
Jili W /D 25 FH T RTS8 B Bl A5 8 A , A 216G US4
21 W/D {E 5 3 RIS HE B0 R A 4221
€72 N R 0 15 o 1 I A S 11 )
kB i, LA R IR BALLE SR

AAEGEEE Ml B O A ) S N A |
% ALLIRARASJEL R 1, UTEE—Fh AR 4388 4l
AR 18 B A TR 341590, 78 A BRI /R 2560 R R0 15
S ALLSZES ™ UTT RS/ 9 M A 0 |, 4%
it 453403 , 3k G PO, 1 BB 8 R TR) A R I R AE
FETESE, UTTA ARG ISR R4 VE R, T B g ok
D RE o {H UTXTE P3G B ALL A9 5200 1 A DL
16, ASHIFST R FH AR BUE P B A A A ST iR B
ALL UTHIR YT 4 (U ) 76 AR AT T 42 K B Dk i 5
UTI FHIGYT, 455 B Ui 3k PO, BHE = T A
2, it [ o JE R S5 7K e 25 4 B S e iy i
B D Bl W/D EL AR T A 4L, $2R UTLRE
A OB IR BUIZH 251407 , 23 PO, XoF iR BRUA e dr
FMEOR R o TRIES, S HEBR UTTAS B X i B 5%

AT E FE AR AR B (P > 0.05) , 3R AT

FEREL UTIA B A 235 DEG BRI 15
NF-kB &2 5 RIE W 1 — N HEAF 5 30

T HETIAH , NF-kB #3506 FEIAEA T I

PRI F-ad BE RSO ALL B RE B o R i g Ay

5T BT, I NF-wB 3 X ALLA PRIPVERY

TNF-a# A A2 AL i B2 5 1 4l ig P+, mf

ELEER5 A PN B A0 RN e b B 4, A1 Al )

IOk IL4E° PR B AR YR T, i BB . TL-6 44 B

A R R, AT AR T A R A R A Y A

FH AT 7 A 0 M 5 1 48 PN B 40 i Sk L 2

M, 15 R R S N — 20 i), TNF-ofil IL-6 352

NF-kB A5 77 A= 1 5 2200 if PN 5 S A2 2R TR+, 4 Jifd

Rl A 34 Z2 ST IE R TG NF-kB 4 (5 5 5%

WAL 8 I PR, i — 20 1 U A . A

IFGE & B0 UTL Al A 30T 98 ALLIG U2 21 NF-«B

IR, BEAR T T 5L PR 3R 38 7 ) TNF-o | 1L-6 19 75

i, PR 2R O S UL ml A 230 il i Ul 4.

ZUNF-kB {5 55 S, FEAR TNF-o TL-6 25 4 4iE [ F 1

PR IR SR RN, TR G B A LT A2
25 LTI ik 2 K R DK S UTL, Al s ey

N 8 1 Y G BRI A7 , 32 16 BR BTk PO, BRI

Jif W/D{E . ZIRIP RN AT HE S UTIRE{IE NF-xB {55

e Yl TNF-o T TL-6 45 R AT K5 1, $0 ] S

FWA o X SORE R PR b 4 U B P B 1

BB A JL ALL SRR A 25 S AR HE ) — A RUA YT

FE.
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