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(ARK] BN HFIEAEMHAARERBEARETIERAGMERRR TR, Hik GFEE
# Wistar XK 32 R, B2 I BH(R=6), NE X (LPS)H (»=10,#IkiEH LPS 5 mg/kg), K| & 5 7]
T UDFHAR=8, LS UT 100 kU /kg 1 LPS 5 mg/kg) , /NI E UT FRA (=8, B HESH UT
50 kU/kg 1 LPS 5 mg/kg). 3 F LPS 2 h EH S REB AR, ek L . MENER-1ET-D. A
BB (CoOAKEITHARFRERE, FRBRIUR . M E N - 2B ER A BT NAG) 4R LPS4
kI pH {8, 31 Bk IL £ 5 FE (PaO.) , Bk il = F AL B8 4 FE (PaO.) . F A M BE)HH BRK T RA (P <
0.01);4 UT FWA I pH {4 .Pa0,.PaCO, # BE ¥ 81 B & F LPS 41 (P<C0. 05 5§ P<<0.01). LPS 44
M3k ET -1 K FHBE T EAP<0.01),HAUT FRAHHE BETF LPS 4 (P ¥<<0.01), %4 UT F
MAZEAEF LB EHP>0.05). LPS AAHBMKFHBE T EAP<0.001); HA UT THAKH B
FLPS AP H<0.01):BAUT FTRARKKERTEBERE(P>0.05), LPS A ¥ Cr KR NAG ¥yt
RAHBFE (P ¥<0. 01 ;A UT FRAME Cr RIR NAG KFH 5 LPS A B (P ¥<0.01),
A UT TRARLEERY TR FHE P 5>0.05), FHERHEGE RN LPS 45/ RXBIEH, W F/ &L
BRAMRZREE. B0 LEMRAR. %, BERET¥%. W45 UT THAB/NMERER LSS LPS A%, K
FRABARESERTBEE. Bt FEABMEN UT k482 LPS IrEw KR FHEMRG.
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Protective effect of protease inhibitor on renal function of rat challenged by lipopolysaccharide WANG Bo,
CHEN Xu — yan, XIONG Hui, LI Xiu - qing, TIAN Ya - nan, GAO Yu - song, LIU Xin — min.
Department of Emergency, First Affiliated Hospital, Peking University, Beijing 100034, China

[Abstract] Objective To investigate the protective effects of protease inhibitor on lipopolysaccharide
(LPS) —induced kidney injury in rats and its possible mechanism. Methods Thirty — two male Wistar rats
were divided into four groups randomly: normal control (n=6); LPS group (n=10), receiving intravenous
endotoxin (LPS, O55; B5, 5 mg/kg); low — dose ulinastatin (UT) intervention group (n=8), receiving
intraperitoneal UT 50 000 U/kg and LPS 5 mg/kg as above; high —dose UT intervention group (n=8), UT
100 000 U/kg and LPS 5 mg/kg. The following examinations were carried out: blood gas analysis, kidney
pathological changes, plasma endothelin — 1, plasma lactic acid, N — acetylglucosaminidase (NAG) in urine,
and plasma creatinine (Cr) level. Results Blood gas analysis showed that pH, partial pressure of oxygen in
artery (PaQ;) and base excess (BE) lowered significantly (all P<C0. 01) in LPS group compared with normal
control group, and elevated in low —dose and large dose UT intervention groups compared with LPS group,
the differences were statistically significant (P <C0.01) . The plasma endothelin — 1 increased significantly
(P<<0.01) in LPS group compared with normal control group and intervention groups. Plasma lactate
increased significantly in LPS group compared with normal control group (P<C0.001), decreased significantly
in intervention groups compared with LPS group (P<C0.01). No significant difference was found between
two intervention groups (P >>0.05). Plasma Cr and urine NAG level increased in LPS groups, and the
difference was significant compared with normal control groups and intervention groups (P <C 0.01).
Pathohistologic examination revealed normal glomeruli but vacuolar degeneration of tubular epithelial cells,
and part of them disrupted and desquamated, and also tubular dilatation. Only mild pathological changes
were seen in the intervention groups. There was no obvious difference in morphology between two
intervention groups. Cenclusion The protease inhibitor, UT, may alleviate LPS — induced inflammatory
reaction and damage to kidney in rats
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R AL O T 40 A R 40 R IR SR AN B L R R
ERRENERIGTERE. RITENHE QBB
31 P B K LA K BRI (L 2R k4T T E TRk
BRI, 5 A T MR E B BRI &I R X B ILAE KR
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1 HMEEFRZE

1.1 Y5 A R AL B .t Wistar KR 32 H,
B 240~270 g, HALM REEERHIMERF O
R, IPHENST A4 A NRBRAGR=60.NEEX
(lipopolysaccharide , LPSY BB 4 (n =10) . K| &
SBEMET (UDFRAGR=8)F/#& UT FH4A
(n=8), LPS #EIKRHEIT, B#KkiEs KEFF
B LPS(055:B5,Sigma,USA)5 mg/kg. Fi& Xt R
HERATEERBKEANEEEA K /N
FEUT FHAFEALPS MFEELPS A, FEEA
LPS W@ At 45 HI LB EE M TS UT 100 kU /kg
50 kU/kg,2 h J5 S48 1. 2 g/kg B IS A I SRR
B, R EIRA

1.2 B4R OBE E3hRK ML, A STAT Profile
V0K = B b R A JES =L s | /A e SY b 21
PSR @ME A K E-1(ET -1D:ET -1 BH %
FRAFIEH T EREY TRAFRM, MHR%R
WEH R, B Y B E AL ng /L RIR .
QUMLK A.BR - Al 2 7 R SR 2 BBEAT 3%
7 § Randox Laboratories Ltd, Ardmore, United
Kingdom, A H3Z 7170 B3 LS HT (. @I
KHULEF (CoOFR N -ZBEH ¥ He B8 (NAG) .Cr B R
B B sh AL U I E , R NAG A & B REY
BWE. OFBEEWNE . REFAL D, RFEY K
I~2mmE#HF  BTERSFE N SUH R _BF

B R, G EE U, FARE-FLHE I,
LTEAEMEFHRAESELL.,

1.3 it R A Prism3. 0 #7403, 52
BERDMMTIREEGCE)ER. BAMBTER
H One - Way ANOVA FESTM4AAM g BB,
P<0. 05 AZRAFFRITEE L.

2 & R

2.1 MESHGED.LPS dshfkin pH & . shjik i
& 7 K (PaOy) | shk L — E L 8 3 B (PaCO,) F1 5§
A (BE) Yy B B K F X B4 (P 3 <<0.01); A
UT T4 5T LPS 4 (P<0. 05 B P<0.01),
{8 (& F X+ B840 (P<<0. 05 8] P<<0.01);%% UT F
BA MBI KIEIRERIIAHE (P $5>0.05),
2.2 M¥FET-1K¥EGEGE2.LPSAHEETXHE
HP<0.01); BN UT THRAHHEKT LPS A
(P¥<0.0); AN UT FHRAZMERTEEEH
(P>0.05),

2.3 M¥EARKTGE?2LPS A BETFEAH
(P<<0.001); A UT FHAYH BT LPS 4
(P #<<0. 01, B FXHA P H<<0.0); HA
UT +H4Ala g E R X BEFHEP>0.05),

2.4 % Cr BB NAG /KF(F 2):LPS 4 ¥
Cr RJR NAG # 8 xt lAH B FH & (P ¥<0.01);
B4 UT FRAM%E Cr K T4 LPS 44380 B KK
(PH<0.0D,ES5XMEBHHUKRERY LEEFH
(P#>0.05); BN UT FHRARMUEERTEE
£ (P>0.05); B UT FHARKR NAG KT
LPS 8 BRE{K (P ¥<<0.01), 5 A HKER
WHE B EH P H5<<0.01),

2.5 EFRREZETCEAETEAL~D XEA

#1 SABKOLSBHEERGLs)
Table 1 Comparison of blood gas ameng the groups(x=+s)

A5 FPFRD pH PaO,(mm Hg) PaCO,(mm Hg) BE(mmol/L)
XA 6 7.3810.03 146.716.17 34.95+6. 29 -1.50+0.53
LPS# 10 7.2040.04" * 82.8+4.03** 19.97+2.92** -7.2540.21**
KH®UT FHA 8 7.3240. 0324 112.846.50" 48 23.284+1.04* 24 —2.8540.72% 84
/R UT FH4A 8 7.3040.05%2 108.5+6.80* *24  26.9341.71*44 -3.9240.69* *24

5 BARE. - P<0.05,* * P<<0.01; 5 LPS # L& . 2 P<{0. 05,44 P<0. 0151 mm Hg=0. 133 kPa
®2 BAMPTET-1.7.8.Cr F1R NAG K EBHERGLs)
Table 2 Comparison of plasma ET - 1,lactic acid,Cr and uric NAG among the groups (x£s)

A5 WD ET - 1(ng/L) L% (mmol /L) Cr(pmol/L) R NAG(U/L)
Xt B4 6 729.38+ 88.64 3.331+0.31 51.67+3.32 18.33+ 7.17
LPS 4 10 948.23+103. 45" * 5.90+0.14% * ~ 115.671+5.95** 337.67+16.52" "
K& UT THA 8 633.27+ 93.2788 4.0340.11* 22 56.2114. 7708 122.56+14.33* * 04
& UT FHA 8 671.874105. 45848 4.0240.26* L0 49. 76 £5. 3488 115.84+13. 42" 24

.S EAKE. » *P<0.01," ** P<<0.001; 5 LPS L .24 P<0. 01
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B/NERE B /INE AR FRE . LPS H'E/MRAE
IEH TG B /IVE b B 40 B ek Bl 2= v AR 4, 34 B2
WMHMIRIE LR R R B, B/ NVE LA
W% EEY K. A UT THRAT/NMEES
THBERE , AFRFBEHAMBESTHBET.

3 i #

UT 2—FMEEBMHF,EE5mE %
HEERIETE. BERK ENEHK UT BARE S5
BAUMER IBNEERNBEER,. 2 THREY
67 ku, & —Fr s p Kuniz HEABMEH, B4
FANERER. BT NMEEIREEYERTH
WEiE, HAZ2EE, rUES R MEBEEA
By BEIREE A, BV R MEE. M E A S KR
BB IEYE; 7350, UT #RE RS TRER B E
HRSRATINHIKRBEIER .

REMEOBMEFMHR EERSERTA
TEBRBR R , T SME IR T R P VR AR T, Bz K
FARXT 3R E B0, R -7 4 1 45, B
WG BT R ST SBIG T MBS T IS
s UT 6T BB AERT A 3L, UT X ek
B RPE.SHEYEHERLESIEMODS HESE
REFHITERS,

AP RPEI,LPS AKXBRH FTheEZME,
BRREER S M ESREL EEY RS BRE
EHGUENERESE, MHMIK Cr.ET -1 1
ABAKFHHEEAE. KBEENES UT 5, 0%
Cr.HB.ET - 1. /8 NAG K FHR&EIK, LS 2t
TRPEFLRE, RERSWE, FHALURES
MERE, XEHRRZEABEBWHF B EN ALY
AERRES HEFREHAAEE, BREX TR
BEEARPIEA.

3 UT 5Bk BE 7 R S5 3 72 b X 5 sh ek
BWEWR, XA UT RIPEHERERABRYERR
HHBRC  BERRER . EIMEF LRFRBER
JER NAG i Cr HEA & . WY A UT j&irds
BEUNREHBAEL.

NAG B—Framkm, FE T F. 8. Mm%
RS, E B/ PNRYBBETSERES . HTHNME
FRARFERE. BREARFTLE —EEW
NAG i, 5t 'S /MNETh BERE B rH, NAG R Y R
.o Amsh, HEMBIRF HUT 5, BER
1 NAG HEftt Z 21, 875 UT HRIFRPE /D
BIRESY Msh BF UT FRERIIEBENIER,
AL RABE IR 5 B4 F ThRE TR , 3F AE 3 ) 44 SH 98 3%

MENEAEBEERN T HEHE S RHGEGT.
ZHRFEN,UT X i T SMEF AT F B
& i B B & R A B AL 35 45 7 B B ) AR
R, MHUT WEEREERE KTFREHRE
1k, T Xt BR 22 0 B S B, (T BEE R U'T X5 R B B
EHERIHBHERY,

ET {804 48 I & & ¥E Ak, TE R R A 48 LB 1%
R R, B R RENTIER . 4T E OB m &7
JBSET -1 KF TR, RA KA RERE FIEETRE,
AT RBEYE RAER N, B S TR E SRk
Q2)hiRE UT M EAREN TR FMHER.

&f BT, A 5T PR R ILAE 8 A W R T
. S TEABEMEHN UT 5, §heEsE, Zil
125 18 O B 0 0 TR R AL A o R AE S R, 30
ET K, 58 & 1 Bg 4 B8, 2] 1E f o BRAE 3R 5%, B &
BRERE . BEABMHFIAFEROEFSLTHE
WM RPE - ERRER, REVH F R —F
BB 5T .
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1T RE K RS B2 LPS@k R s B3 ATRUTTFRBARKER B4 AABUTTFRAAMEAR
TFTAL (HE, «100) B TAE (HE, » 100) FREFTAL (HE, %100) RRST (HE, % 100)
Figure 1 hanges  Figure 2 changes Figured Pathologicalchangas Figurad Pathological changes
of renal tissue in normal control  of ranal tissue in LPS group.  of renal lissue in largo dosago of of renal tissus In small dosage of
aroup(HE, x 100) (HE. % 100) UT intarvantion graup(HF, x 100) (T interventian graup(HE. x 100)
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Figure 1 Expressionof PPARy  Figure 2 Exprossionof PPARy  Figura3 Expression of PPARy  Figure 4 Expression of PPARy

profoin In sham-operated group  proteinin UUU 3 daysgroup  proteinin UUO 14 days group  protein in UUO 28 days group

,%200) ¥ %200) Y. x200) %200

A il /N b R /R SRR B R ST
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s AGTERA M BAHA L, CHII2 N DHH24 N, EAH /AN FRH/RI2Z0GAH/R24H
1 A EHK- 240 AN H R R A SR A (x 100)
Figure 1. Ghangs of morphology of HK-2 cells during H/R in each aroup (x 100)
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