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(BZE] Br R RMIE A B EE-1 (paraoxonase-1, PON-1) X & Br 3 B K B
PRI VEM. i K30 R SD RRBENL (BENLECT L) 705 4, 4l 6 Ho IEH4 (A
41) . Jeadl (B41) . PON-1 Bigb B4l (C4l) . LhHEihmfgwieinrdl (D 4l) . BRGins7
A (E4D) o AGFRBIRIEEN S EERE S AR LMK B, C, D, E 4B FRRIERE
S 9 me/kg, €. E ZHAERR TR B HT 30 min, TR EUR#IKIES PON-1 4 500 U/kg, C.
D 20 PR SRS TR BB B E 45 me/ke, BAIHGAL 10mg/ kg MM TE S o SR A IR L €8 3250 5 AL
BF (Cr) RBRAEEDEIRZ A (BUN) (9362, KA ELISA 36 I M i el = -C (Cys-C) 9%k
6, JREAEBIir -1 (KIM-1) K N-ZB-3-D-F &R (NAG) BB, RADLER AKX
BURF IR A B . A AL Z A RHE bR 22 e . R B AUNUET . IRR A I RESE ARl
HAbZ T =, ZFAGEE L (P<0.05), BAIFID 41 Cys-C, KIM-1, NAG# A, C| E 413
AUBTE, ZRAGIFEL (P<0.01), BAMDHZE, A, C, E AR ER LS R
S (P>0.05) . BZAIKRKUENERMEANM )iz 15208, 200 5e i K B ™ 5, 45 R P 28, IRZRTH 2%
T/ VE S 5 D 2B REDS R B IVE AIAS PR KR, RAYEAIETE , BCOeRd A P, Al
DL /NE S, BRI ZE, HFE LI i/ ME AL RO E, C, EAMCERE ST . K,
T R AR AL . A /N B R AR, AT LRIIR S, A T PN G B R IR B Y R e
Fro 8EiE SRIMTE PON-1 X EECRE MU K BRI A PR3 AR
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The protective effect of rabbit serum paraoxonase-1 on the renal injury induced by dichlorvos in rats
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[ Abstract] Objective To assess the protective effect of rabbit serum paraoxonase-1 ( PON-1) on
renal injury induced by dichlorvos in rats. Methods Totally 30 healthy S-D rats were randomly divided into
5 groups : control group ( group A, n =6), exposure group ( group B, n =6), PON-1 pretreatment
group (group C, n = 6), traditional atropine, pralidoxime treatment group ( group D, n =6) and
combination therapy group (group E, n=6). The rats of group A were given normal saline in equal volume
of dichlorvos injected into abdominal cavity to make a false model of dichlorvos poisoning. In rats of groups
B, C, D and E, 9 mg/kg dichlorvos was administered. In rats of groups C and E, PON-1 4 500 units/kg
was injected into vein of the tails half an hour before dichlorvos administration. After dichlorvos exposure,
rats in group D and E were treated with 45 mg/kg iodoprofen and 10 mg/kg atropine by intraperitoneal
injection. The activity of blood urea nitrogen ( BUN) was assayed with urease. Serum creatinine (Cr) were
measured by picric acid colorimetry. Serum Cys-C, KIM-1 and NAG in urine were determined by ELISA.

Ultrastructural changes in renal tissues of rats were examined by light microscopy. The differences in
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laboratory findings between groups were compared. Results  The creatinine level in group B was
significantly higher than that in other groups (P <0.05). The levels of Cys-C, KIM-1 and NAG in group B
and group D were significantly higher than those in group A (P <0.01). But there were no significant
differences in above biomarkers among group C, group E and group A. There were no significant differences
in above biomarkers between group B and group D. In group B, inflammatory cells infiltrated extensively in
renal tissues and, the renal cells were congested and edematous, the lumen was obliterated and the border of
the brush disappeared. The tubular structures were not clearly distinct found in group B, but edema and
inflammatory cell infiltration with lesser degree were found in group D than those in dichlorvos exposure
groups. The clearly distinct structure of the tube without completely occluded lumen in group D, and the
most serious lesions were found in distal convoluted tubules. In group C, and group E, there were only mild
congestion and edema without significant cell degeneration and necrosis. In group A, the structure of renal
tubular epithelium was clearly distinct with brush-shaped margin, and without tubular or necrotic cell debris

in the lumen. Conclusion The rabbit serum PON-1 can protect the renal tissue of rats after dichlorvos

exposure.
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2, BARHATC &A R0, HRLEImR Er
JRIERAIR 10% 2o a0 78 KGR i A ALBE b & th )
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SRR B — T T LK AT HLBE AT, w] LA e
LA . ABESE H BT PON-1 3 F ik
T TR R BUE B i PR T o

1 #MBEFE

1.1 SBbhR

L1 Sseshdy B HE 0 AR A PE SD KR 30
1L, SPF 4%, (AN 250 ~300 g, Wg [ st
HEAE MR R ARSI AT, R
R E I S P A 3

112 EEAH AL Gl iif PON-1 v [ [
bR FPLL 5286 5 T2 BT 43 B8 404kt g ¢
R T R -1 W R A A V) L g
P SR E B F & (FI st d R A
TRBGIARAR), BB TF-1 (KIM-1) |
N-Z.1i-B-D-HIA AR (NAG) . BEHIZ-C (Cys-

C) (HiRhy abcam 24 w4 7=, FHFRTLLAEYIRHY
ARA A gk ELISA 17 &) o CX41 Eohae
e (HAS OLYMPUS 23 #]) 5 E800 Bl A= ¥t 7 ik
R REAHAL ( H A Nikon 24H]) .

1.2 FHik

L2.1 il ss 4530 HORRIBENL (BEHL
B s 4, Mo Ho IEEA (Adl).
Y34l (B 41). PON-1 fiAb#4l (C4). &4
FTHE a2 iR T4 (D 41) . BREIRYT4 (E
M) o A LT R B I T I 5 TR [R) SR R 2R
FRERIK ;s B 47K IR s VS R 9 mg/kg il %
PRSI, JFMEER; C. D, E AT KR
JE R S F RO 9 me/kg, €L EZHAE AR T 46
B R 30 min, TR BB KA 4 PON-1 4 500 U/
kg, D, E HFHNBEERE TR RBUE#E 45 mg/
kg, BTFGAh 10 me/kg MRS

1.2.2 B SARBIEER 12 h 5 CHE
WEEFRW, LA 3 500 r/min B0 10 min .05, B
FIEWRRTRT - 80 CUKAH, Li#5if4T ELISA il
NAG ¢ KIM-1, {#i [ 10% /K& 4/ L4 0. 03 mL/kg
PEATIE I T SRR I, 35 P 80 Dk 4 5 B2 ik o, DA
3 500 r/min.0> 10 min, B EIEWEET -80 C,
R R R A . WUEF . IHEREEES (ChE) A Jedm
#-C (Cys-C) o KEALIEEHIE, HOH & E =
HWT 4% ZRWEEH G, UL FLEkE.
1.2.3 Stgfdr BUFHALLE e, Bk, EH
FASMEYI R, HE Jea ) WARE R, DB B oulgg
B EH A

1.2.4 KEUME Cys-C K& JR KIM-1, NAG #&:3
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RIRILME AW, 75510 nm PFARALHEAT HEANE .
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A B R B B o A 2 BE A 2 451> S 50
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1.2.7 R BRU i 2 JIF sk g e /KPR I b ik
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A, ARSI TRIRIT e i, KA IR
AR5t P B R R 1 355 )

1.3 SZitFH*

K HT SPSS 22. 0 Gt b A r 4k ab 3, o
TORLR AL £ AniEZE (2 2s) FUR, SN AL
KR 2000, A LR A SNK-q 15 iE 17K 56
PL P <0.05 h2E A g7 Lo

2 #HR

2.1 FBAKXKBR—MIER

B R AL EE 12 h J5 2 R AT S — 1 10 o
A ARBRAMESNIER , AR IR A 2h S e 55
fEfR; BALRERZ 1 ~5 min J5 B 3044 il 5
VURSC LR AR, A S K/ MR AR A5 Stk rh 2 I A
AR C AR AR B i) WEL O L % D B i LR
B, AEREARAR PRS2, A L BH S 1) i T B — i 2 A
SR D ZH R BR HE B IE g AL 2l B DU R L A 7
RIRERER , (HARPOE R, A UL S i RV ok
AR E R B PR R RE I LR B, (HAR PR
AR, RIWGHE R AR ERIR . YRl K R B
THTME, K/AMEREE, WL, 5, NBHiE
AR B RCE TP R
2.2 BUN, Cr, KIM-1, NAG, Cys-C. ChE &%

B #H K EU% BUN Al Cr /KPR FHAS 4L, H
ZERAGIEESL (P<0.05), HAKANZER TS
T, A4, C4ME 41/ KIM-1, NAG Fil Cys-
CHEtrERegiitm X, H5 B A D Higtrk R

AgEES (P<0.01), WFR1~2,
2.3 BAXRBHEEESFEEN

B R RV BERVEANI) iz, A seiik
i, EREZE, BRI A, CSICEREIWIH
M/NVESSH (F1B), D A B REIOR B INVE 41
ARTEKRE, RYEMMGIRE, BAREAA P, o
WA/ NESHY, FIERE M ZE, FEHRIE /N
B e E (K 1D) . C 4l Kk E AU RE
FElfiL . KA, JCM RN EIRSE (B 1C) . A
B /IME LA RE, Al IR, N OE
TR IRSERI AN (B 1A o

®1 OB EBORC R

Table 1 Changes of renal injury makers among each groups
A% KMl (mg/L) NAG (U/L) Cys-C (mg/L.)
A4 1.29 0. 64 35.51 £10.22 107.25 £29. 34
B4 4.97 £0.51* 144.62 £10. 63* 148. 61 £ 16. 44*
CH4l 1.82 £0.80 46.73 +12. 80 94.98 +18.36
D4 4.29:0.78" 130.08 +18. 43" 151.70 £0.77"

E 4 2.21 +0.42 41.69 +15.96 103.05 +18. 89

T AUMIERAL, B4, C 41 PON-1 Bikb M4, D 41 KE
SR, EAUNBAATTAL; 5 A 4L, P <0.01 , P <0.05

F2  REASLLE B bRICY) S TR S22 1l
Table 2 Changes of renal injury makers and CHE

A5 PEBEREE (U/L) BUN ( mmol/L) Cr (pmol/L)
A4l 4768.50 £34.96 4.77 £1.46 63.22 £10.37
B4l 434,50 +158.52° 6.06 +0. 56 123.28 +22.51°
C4l 3915.67+148.83 4,95 £0.64 66.38 +9. 60
D4 1754.83 £369.29° 5.09 £0.76° 74.28 +11. 17*
E4] 3936.67 +154.83 5.02+0.78 67.96 +13.07

e AQURIER A, BADYURTRA, C 410 PON-1 Highfial, D 4hf%
S, EAUNBERITAL: 5 A LA, "P <0.05

A: IEHH; B: Y354; C. PON-1 HURbHEA; D (LGufRde
B1 SAKRKBIEE2EA (HE x400)
Fig 1 Changes of renal morphology of each groups ( HE x400)
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TR H A DL 2y, e rh sl o (il
ULk P O P A S T 40 ) L 1, HAR RO &
WEH G BE Sy, #E WO R N 2 BRI 6
(acetylcholine, ACh) EFH, rFEA: i HAE. IR
FERMAE ARG . ABFTE, G S BRR
MY RE AR B B . JivE . URRRE, K/IME
RAR LG WA TR TR IR

AP R, R (B 4) KR
PRI NAG . KIM-1 Fi1f i H 1) Cys-C, BUN A Cr
KA B KX IR (A ) A RETmE, X
FM T ROHCR AT LA R B 2 N B
NAG 2l B /NE T IEA, 2 —Fh R HOTF HAE R
SERIB B/ INVE B R R . KIM-1 J2—Fh 25 J5oml 25
F, R IR HSh— ARk, (HR s E
EREPEE 5, BRI N B AR R
B 1E NAG i KIM-1 f 54 A6 0 rp 4 7 i 12
TR BUE R B4 32 4 R i NVE B B
ARG AL R BUE DGR, R B A BNV
bRz AR E AR SN, TR T NVE B
AN LR AR, B NE F ANk, B
INEAZE, PR A P R T S O LT LB
B, EZFB KRR IK BUN | Cr #il Cys-C
IR BT R, S R BRI et B 1B /BRI
HRETRE, RIS NVE R R
(]SS e, 3 7 5 80 /N B ek T - A e PR
g, FEE/PNERIEE R TR K,

BRICZAL, LA LI S 20 B 5 0 m] REAY
PLlileAr . (1) AP EER, PIIANEEh M 2
A, HEMFECE I IRZE, FEZ MU, IS W
B S BURMB K aEe sk, JEm - B G
MAR TR, EIEEEA L . S E 516
71, #EmpRH AT B L B R A0 A A
REARRIRIL, FREETEA ) ] 2RV 1)
REA4E; (2) ARMAE TR, AU LLE S
EE R AL, [FIE AT DU R /Nek 55 4 R
HOOWER, SIERERMAE RKRRGEME, H—
AN TSNS BRI | Reas, BRI, B
TS /INVE B IIASE:  (3) ThaE)a SBEARGA
REBCA SR, RN KRR CIEARBE R, FEms]
EAERER, LR, TR,
MAEERZEINEE, B EGR n R, i = B A4

fis (4) TR A2y B0 3 1 R A R G
W, (R AR 2 —ER 5 B e 8 B AR Y
TEG B NEHEE S AR b, 78 B ke 2 23 P AR
ZRRGOKTE, R E IRt (5) ALEE
RDIAE NARPIBE T 0] LABD S EAR R AG , dnT L
TR R GE M, JUHOR B0 A0 il
15 B A REZH0, 0 N R B, BRI
FEIMP T, HGHE B A N BRI, 0 ER B /NS IR
FERGAE , R R IR AT 306 4 B S R el 0

XA MERE-1 (PON-1) Sy — i Hy ity 2L 30 W JH i
B BOTF RO ML B, Fo T2 A7 T 2L 3l W i i
b, DL 3R RN AR Y PON-1 35 M ficii . HomT
DA AR Z i s 85 A 948 A, T BRA B B
Ft o [AlA) PON-1 34 A DL 33 7K ff A HILBE i) ol 1 ek
HETT K A5 HUBAE Aol e 23 1 e 7L 3y
H, KA 1 PON-1 $AF@ 1k Ak K iR A AL
WS R RRCR T  FESEE R, i (B 4D)
KR FE bR A FL R KX IR (A 4l) A
FThE, M PON-1 41 (C 4) KA IRy
T TG, BAMEEKXIEA (Ad) 7
TG o BGPTSR fgs e 4l (D 4)
FHOCHE bR BRI AT T R, R R MR AN S PON-1
A (C ). PTHEdn. ff 0 e G PON-1 ff R4l
(E41) 55k PON-1 figfedl (C4l) Mk, 5%
Tegi R X, FEH] PON-1 A] LA 2 b sk 47 i i
TR R BB, JF H ) 2 5155
fERZ Ik & N 2 R EgG i E L, XERMY
PON-1 0] DLl i FA U h 2 g, iIXFEAR
AT AP iR AR, T RIs/ D BT HE i B 2R
RERIAE T, ke T BIHE S SR E RN R
SIS o TR T PON-1 4 5 AF B 3k 7K ) B
HESFTGI¥E L, R PON-1 A&5| R E
FESAS , FERH B Ay

ZE EArAR, R PON-1 A& il K B
B, [T L I 7K ARl R T e 17 el A A
TG R 2, WTUMEN—FIRIT A
PEA U B S DR B A 1T A
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