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B ¥ AXLKRETHEHEALBEREKZSERE B TREAVRABAESHERE
HRBE IR e, SRERR ALP.GGT.AAP R TREH i BRERLB—RAEREAR,
EFRNAG.LDH.LYS AR  ERTEARM LA RAST ERLAE BT BEAR . L+
ULEMELLHBRL FLRAT/MAREME ALP.GGT . AAP & TREH {5 B ¥k
. &RBRK AST SN HEJLHRBTHTEYANRES T MERE RPEETENER
R&EBH ALP.GGT.AAP.TREH R F IR+ NAG.LYS & LDH #9#iE.

X@BE &5/RE R R

RE—FEAH T ERFIITRE, TEE
REEFHFSHFMERE MELILTAR
AXARBEREMRE LSRN R
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BB R PR A LR IR F I R =8 RE R R T
R HIBE , 2B R A R R R B L A R
o002 HE W S 2 A O T BR M HE W 3 iy
FE 20 ERES FIREN RN E
R IE - Xt 2 T PR B 0 5L 3512 B 4 6 4 1 i
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1 #R5FE

1.1 #H#HA4a

MY H A K E 4 20 B, 46K 1. 7~2.5kg, B
SHEERES, H KK R. EVES SN 2 4.
DRLEEHE(n =100 LTS 0. 8 ELEER
K. BRI 1. 0mgCd/kg S E S, 3 /A, ik 4t
108, (DMMBHn =100 . FTFEHSEELK,HE
AL, A3 TERNTRESSEAREM. Rit4 1
.
L2 RBiRK
L2.1 Rird . F 86 SRS 24h RE.
1.2.2 WRESBKBMREAE 4~5ml, 5 5 M A
FEERRE.

- CEH

1.2.3 BHEERE.0REERIVRELR B
WA ERAAR BEHTESERE. ARRERR
AEBERDERREE, H T8 EBE ALP.
GGT.AAP . TREH #yi&E#,

1.3 A5k 4A X

1.3.1 M. RIFEMELE . M 1ml B EIGKE
Bt 2h (4°C) s R TF 1000g B-L> 10min J5, F BERE T 28
EERARBNEN, TSR E . MEReikme,
AEuTaL.

1.3.2 MEHKMERRY ALP(EEBRERN).
GGT (v-B E B ¥ Ak M) .LDH (L4 il & B8 .AST (R
XEARBEHK BN EYHRA IFCC HEHEE
ELYSHE WM R AAP (FEMEEKE YR E
R B E Y NAG(N-Z Bt D-E AW & B
)X TREHGERBEEOM M S RAAREEY, K
TP(RER). R Ab(HEH). R B-MGB-HRE
B . UN(REFORCrUNEHH T E R HRILE
HEHA T,

2 #R

2.1 i PREEENTIL

L HAE ML F LYS.AAP.GGT,ALP.TREH.
NAG B AST W EH e EX BAXREFGLEA
¥R B E LR (ERE .
2.2 REHETAGD
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%1 EREBHUEFTHAU/24h, 715D
| B OB (M)
5 0 1 2 3 4 5 6 10
ALP C 3.384+0.29 3.5140.35 3.25+0.25 3.4540.51 3.6140.19 3.3240.44 3.8140.55 3.4940.48
T 3.4140.556.28+2.17% 8.8442.15% 7.3042.37% 9.4342.58% 9.7541.99720.113. 74™23. 18+ 4. 157
GoT C 2.1140.49 2.1540.62 2.3540.37 1.9940.25 2.4140.35 2.3240.41 2.7140.52 3.0140.61
T 2.0240.504.8541.22% 4.88+1.30% 3.89+1.04% 4.4440.88% 3.96+0.55% 7.35+2.27%15.13+4. 31"
TREH 1.554:0.32 1.8240.57 1.9140.77 1.6540.93 1.75+0.47 1.884+0.69 2.0340.82 1.9940.94
1.6940.455. 661+2. 217 10. 11+ 4. 5612. 58 +3. 75%16. 98+ 7. 12713. 94+6. 39715. 11+ 5. 72%18. 96+ 7. 19%
AAP 0.49+0.07 0.444+0.06 0.57+0.08 0.5040.10 0.4330.07 0.4930.09 0.5440.10 0.5140.11
T 0.46+0.061.1240.12% 1.3440.23% 2.534:0.42% 2.4330.31% 2.75+0.47% 2. 4640.51% 2. 61+0. 62%
NAG C 0.2840.05 0.274+0.08 0.3030.08 0.2940.07 0.31+£0.11 0.26+0.09 0.3240.10 0.3040.12
T 0.2940.06 0.304+0.12 0.69+0.13% 0.55+0. 09% 0.43+0.10%* 0.35+0.09* 0. 81+0.25% 2.54+0.51%
LDH C 6.49%1.21 5.781+1.52 6.544+0.95 5.7241.13 6.14%0.92 5.444+0C.72 6.94%1.78 6.7442.37
T 6.33140.96 6.413+2.55 8.84+43.22% 8.434+2.77% 8.91+3. 48" 8.32142.83411. 85+ 4. 44411, 381+ 4. 654
AST C 0.19£0.07 0.2040.05 0.1740.04 0.164£0.03 0.21+0.05 0.16+0.04 0.194+0.09 0.21+0.07
T 0.2040.05 0.21+0.04 ©0.1840.07 0.174+0.06 0.191+0.08 0.1840.09 0.65+0. 384 0.8810. 22%
LYS C 0t0 040 o+o0 00 0+0 00 040 040
(ug/24 W) T 0+0 0+0 35.6420.0% 33.51+12. 9% 78.2+59.8%111.24+58. 7%91. 8+ 23. 47125, 7457. 8%

7 P <0.001 4 P<o.01 *

R ALP.GGT.AAP f) TREH 24 h H i B&E—F
EELEANEES FXHEYA (P <0001 R
LDH.NAGAILYS 4 h i BE 2 A EHLRAR
EWTrEA (P HEA<0.05,0.001,0. 001); R
AST 24 h HEH B 7E 6 AEWARAT BER TR
H(P <C0.0D),

Rl in B RIRGE L3855 M (& 2)
®A A TR /MRS EH TREH,AAP,
ALPRGGTH EHR M BRABEF TR (FL
0.001),

2.4 K& B-MG.Alb & TP ¥ 4,

BHEA2RAER-MGHHEEEER TR
#H (P <0.000). LRBIER Alb HE BT EEL
BAXRREMBATAHAEE. R TP HLEMN 4
FERLEHEAEEFR T3 A (P <001,

2.3

P <0.05 C:*mM#n T.434 2w

®2 BEBNERREEREIE (29
[ A mab A
TREH* 18.2144.25 2.52%1. 02%
AAP* 20.3240.78 7.54%2,13%
ALP® 16.85+3.18 3.55+0.97%
GGT® 31.77+5. 63 4.71+1.28™

*P <0.001; at pmol K &4 /min/g W& H;

b+ AA/min/g B R R

2.5 £ UN.Cr & Cer F 4L
LWRIEM UN R Cr EHRAHPEALBEER,
WUBT i B2 K (Cer) ZE LR (6] b 6 B F AL,
2.6 MA¥E4R
WRBANRETRE/NREWE R F UL EH
NG bR R A A s B BT LA N b AR
WMAEZH B KSR IE R S, B b ik 28 N\ 1
(B 1.2, MR HR A EIN K, NS BR i SE
EEEFEEYR . ARERENK. T K@E D,
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RLYS HEE BZMAEELZW: (Dl
LYS W BE; () B/ DB ER W Th g R &L
ERAREMER, P LYS KFAFHRLYS
He i B 38 DU W] R R N TR WRCRE A
TRATEL,

E## X T, @ ALP. GGT, AAP,
TREH.LDH.NAG J AST 4 FEBE K, L+
MRERE A ERES S/ R A5
BXRR Alb 5B B /NEREET THEE ™, &
ERASFMERIR Alb HEd Bk Bk,
TN /N BR U8 R SR A7 I BB EGE I
R, B M 51 S W 400E B I P X S
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Bl SL4BREREH/NELRERASMRE
B BRI BERAER (—). x 10 000
B2 \LEEEFiEERERNET
ik me.
B3 @A H/NE LRSS
(LARHMS Wk Stk MBET K.

X 12 000

X 25 000

R AT 2 E/MRARELHEANRF . &
B mAL B A M X EE R IR TS,
B0 5 /)N BR g ot A o 3% I, B R AT BB XY BR
X SR TE AR R IR H B R SUER . TE B W
ZERUmASERELPETER ERT T
ZHREER XL RN EERE T
s /NE LR AR RRAEERAN R
WK, fOEAEREEDMERREGEL
ALP.GGT.AAP ; TREH B iEH B EKF
X B2 A S R X AR A
3.2 RBRATTHAABASERTOHMA
S5 WA L UN.Cr B Cer ZEF A 314
IR ELR, LM UN.Cr & Cer 3 B #
KABEFEMERME. RTP £ 4 HER
MHEAEESTFHREAMRBEFTRENR
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REAFNHE.BEARFERR . NEESE
BWENEPRLANTHN{E. Bernard RBERF
K4 FREHB-MGAHATFEHRARES
BRE®., 2TREHA 2 FABR B-MG HH
B ELAEAEER T EA,EOHEAR B.-
MG AR R FEERAEIR, BHAR B-MG
WEITATEMRARKESTTRE. RBUE
EENAYHEEEUREBRHEERFREY
FABIH A B R #6E, Bx T R E T 583
RARFEFEMENENMRAAMEY LR, H
FRIRPREFOARTEAFR L AL
HWHBATENARGES FREOHM K
RAEME P, AEKIEE LYS EARP kK
BT ILRAES FREHREZ HEILHEE
EEMERFER, BFXEHGEER T /D
BY X ILAEES I FEm g S LR
BN 1] Y 40 M 5 4 R AL, C AR o HE s AR A AR
AR BGE S /NE LR AR IR, AL
BB RR ALP.GGT ,AAP & TREH
LHBRE-AERLEAEER THRA; R
LYS.NAG.LDH # 2 F G4 BABER T
MEA;MEASTE s ARG LBAAEE
BT X ERA, B BIBR IR AST 4b, He R E§ X 7]
ATEMAARESERE, RETENE /)
H bR A R AR % 88 (ALP.GGT.AAP &
TREH) B, MRJEFERENE LER
B 6 7 B VR B (NAG) K B 3K B§ (LDHD U
KZ.
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Urinary enzyme spectrum as early indicators of cadmium-in-

duced renal tubular damage in rabbits

Huang Junfu,Feng Huafang,Zhao Shuming,et al. (Central Clinical Lahoratory, Southwest Hospital,
Third Military Medical College ,Gaotanyan 630038,Chongging)

Abstract

After the rabbits were intoxicated with subcutaneous injections of cadmiun chlo-

ride solution in normal saline in the dosage of 1 mg/kg thrice weekly for 10 weeks,the efficacy of

urinary enzyme spectrum to serve as indicators for renal tubular damage was assessed. The rabbits

of the control received equal amount of normal saline instead of cadmium solution. Samples of
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blood and urine were collected once a week. It was found that urinary ALP,GGT,AAP,and TREH

were increased significantly from the Ist week after intoxication, urinary NAG,LDH,and LYS

were increased from the 2nd week,proteinuria occurred from the 4th week,and urinary AST was

increased significantly from the 6th week. No changes of ‘the plasma levels of the above mentioned
enzymes were observed. The activities of AAP,ALP,GGT,and TREH in the brush border mem-

brane of renal tubules were markedly decreased. On the basis of the foregoing findings,it is be-

lieved that all the urinary enzymes except AST can serve as early indicators for the cadmium —in-

duced renal tubular damage and AAP, ALP,GGT and TREH, which originate from the tubular

brush border membrane,are superior to NAG,LYS,and LDH for this purpose.

N

Key words cadmium;kidney/IN ;urinary enzyme;rabbit
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REBHHBTERRARBAXEARKE. T
AMEXRTFRK BERSZ, RIMTNAFIRKME
BB’ T ERT I RERAE 8. MR
BE.HEWT.

1 RERE

BE R, L.18 ¥, ERE 186742, BHEHR
BAMREH L AW, B, K, 3~4
RIS BREE R, T R AKN . R
BE., EYRERBT,CHBBR A NEHE.TF
SASHWHRREKRH. EEBERE. 254F
NYHREKKZR UBERER 2 SERFBHT
KROBRE. XBSoBEEE L AHEER B 65,
M R A R EAKE, KR EEH. BER
R, B S0, R B K MR . L
AARBEXAERE, BB 60mg 1/H, LIL¥E 0.
75g 1/8,10% % 4b4 1oml 3/H%8¥F.5 B 10 HIR
fiHyin%l 8omg 1/H , L BT, BANEH LN
KEBEREBELRMD. XEAEHERM I 1
1280, #BIF S A15 HA9 H. 23 BFFTERE#RM
E3t 3. HEBBEWAKERR k), BKIAITSH
I8, G/ XM 300ml, B0 4 I S AR E S

(B=FEERAXFHHEREME) 630038
(B=FEK¥TFRER KR 630038

By BRT B, B2 05, LRRMBEA
METRSPEEHAREERAERE, HARBRLT
F. IWMKEHERABPEZMN 1+ 80, T 4K
60 VR BT B, BT AKIRLF 6 A 17 H iR

Mk 3REROREAR
B B 4K mh) HEE (ml) ZEHE (mD)

15/5 1000 260 690

19/5 700 380 720

23/5 800 300 630
2 e

XEBR-FEGERR, REOETFES S
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ARG EER G, RN R E R LTS, &
e, R . BRI TEEENE
B BT K, R BT T RTR S AL A A Y S Th
BB, i LM A E W, R WRIT R A — R
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