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Abstract: Objective To study the effects of Tiopronin (MPO) combine Penicillamine (PCA) on the copper
metabolism and function of liver in rats model with hepatolenticular degeneration. Methods To copy hepatolenticular
degeneration model rats with copper overloaded diet. Divide the models into groups HLD control, MPO, PCA and
MPO +PCA, and interfere with the propotional drugs. To investigate the concentration changes of the lalanine
aminotransferase (ALT), spartate amino transferase( AST) , total protein( TP) , albumin( ALB) , liver copper and 24
h urine copper in each group. Results The concentrations of liver copper and 24 h urine copper in HLD control
group and each group with drugs intervention were significantly higher than those in normal control group (all P <
0.01) ,the concentrations of liver copper in groups MPO + PCA and PCA were significantly lower than those in groups
HLD control and MPO (all P<0.01), the concentrations of the 24 h urine copper in each group with drugs
intervention were significantly higher than that in HLD control group( P <0. 05 ~0. 01). The concentrations of ALB in
each group with drug intervention were significantly higher than that in HLD control group( P <0. 05 ~0.01) ,but no
significant change among them. The concentrations of ALT,AST in MPO + PCA group were significantly lower than
those in groups HLD control ,PCA and MPQ (all P<0.05),and no significantly diffenrent compared with normal
control group. Conclusions The effects of MPO combine PCA can reduce the concentrations of liver copper in HLD
rats, and promote the excretion of the 24 h urine copper,increases serum ALB level, protect the function of liver, it
is better than use the MPO or PCA individually.
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Xt B4 (10 R ) K& HLD 41 (50 H) ,HLD A F 5
23 HLD Xt #8 4 \MPO #H .PCA 417 MPO + PCA 4,
1.1.2 FERANSE MPO(HEALBRMHER
AT ;PCA B E MR A (ALT) RAERFE RS
(AST) B EA(TP) B EH (ALB) W& XN & (B
REREY TR ; WFX-1A BIEFRIES ¥
JeBeEit (AL50) 721 BAERE I ( LB =2HTY
#)o

1.2 F&:

1.2.1 shPERHEHERGY TR % HLD AR
MR R (S BHARE 1 g/kg HORMR 1R AL A0
0. 185% BB M = HFK)8 ;58 5 I, BiF
W42 RER K RFENL R 4 4, HLD Xt f4H:12
F;PCA4H:10 2, FLA PCA 100 mg/kg & H 1 K
B;MPO 4:10 2, FLI MPO 100 mg/kg 5 H 1 K
B ;MPO + PCA #1:10 2, T4 MPO 100 mg/kg +
PCA 100 mg/kg B H 1 KHEE ;N4 H, EFXR
HBEEE R 8 .

1.2.2 HARERRN HAMHKE S AEREE
£ 18 h FFFREBESh Y, MER PR AL B 2 ml B FHEE,
£ B4R ML ALT,AST, TP, ALB, #ll 5 #%1iR,
PRI, RIEBRFHAR, IRA %M 0.9%
NaCl & & ¥, Tr iR 40k T HFEBRUE E 500 mg,
R (e 10 ml KB INAHET L, FHAR
LEBMEROREENE, RAR TR OCE T
WE KHEERE Cu”E 8, 4 h R CuHE: 4
FERTS d LR ETRMEELEM3 d(72 h [RHK),
BAE R SR AR, W ER B 2 ml FREBNO. 1
ml H,S0, IB53FFI, R AR FRIEERE T & |
KIGHEWE o

1.2.3 Gt ¥hs HEREEHUSE £ inkE
(x+s)%m,RF SPSS 13.0 4L, A K Ik
BRA R EHANRLERARER F 417,
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2.1 FBAKRITH.24 h REFKERHE WEl
(1) FF#7K ¥ HLD X4 PR 40 . & 58 T B4 5 IE % X
BAREHSE(HP<0.01), £4Y THAK HLD
MERAFARBRENRIK ERARITEBEX(P<
0.05 ~0.01) ,MPO 41 2 & & T PCA 41 X MPO + PCA
41 (#P <0.01) ,MPO + PCA 4% PCA 4 B E (K
(P<0.05);(2)24 h jREI/KF:HLD *f R4 &Y
FHAREREXBEZEHE(P<0.05~0.01),%
2% F W48 HLD {4 B 1% (P <0.05 ~
0.01) ,MPO 41 & Z % F PCA 41 (P <0.05) ,MPO +
PCA 415 PCA A ERF XL ¥ E o
%1 SHKXRAFE.2M b REGLR(x2s)

a5 Fréi(ne/s) 24h JR#A (pg/24 h)
s 33.73£9.975°**  7268.77 £ 1242820 *
Pt 65.26+8.374°%  5643.9521517.178°*
PPOayCAl  24.5646.2807 %" 6183.67£1161.674" "
e 5.80 £0.29 2012.95 £860. 11
HDXME  77.63210.03°  3604.5421696.914

. SER B RELP<0.05,°P<0.01; 5 HLD 3 B84
HE® P<0.05,"* P<0.01; 5 PCA A H¥* P<0.05,% P<
0.01;5 MPO 4 H.4%* P <0.01

2.2 FAKRFMEMLE RE2. (DTPK

P RARERTGEE L (2) ALB KFHLD Xf

RAREE SRR ERFMK(P <0.05) , LY TH
HE HID M BHASEHFH(P<0.05~0.01),H3
AMEYTHRAREREXETEE X; (3) ALT K¥F:
HLD 3t #8420 .PCA 41 .MPO 4% IE % % 40 B £ 1%
B (P<0.05~0.01), PCA 4 f1 MPO + PCA i %
HLD Xf 4 & E MK (P <0.05 ~0.01) ,MPO + PCA
5 PCA 44 MPO 41 B EPEMK (P <0.05) , 5IEH
Xt RAM L ER TG ¥ 8 X; (4) AST K ¥ HLD
MHEEM MPO AR EX M BARERF (HP<
0.01) , BT AL HID X BH BT ERK(P<
0.05 ~0.01) , EMPO + PCA 4% MPO A E N E
E(P<0.01), SEEXNBHAR PCA AHbERE
FitFEE L,

¥®2 FEXBRFYEERHER(xs)

A3 " TP(g/L) ALB(g/L) ALT(IU/L) AST(IU/L)

PCA 4 8 92.80 £2.15 59.20+12.86"* 25.24 £6.802" 32.65+5.83**
MPO 4 8 94,73 £1.90 53.23+20.16" 27.82£10.942 41.19112.214°
MPO +PCA 4] 8 92.60 £1.42 59.70 £23.01** 17.78 £6.61* *** 24.08 £7.90* ™
EHARA T 10 94.86 £2.61 49.54 £17.71 17.14 £5.42 21.57£6.19
HLD %4 7 93.442.02 31.91 £12, 404 32,45 28.514 55.81 £13.524

B SENX BB P <0.05,4P <0.01 ;5 HLD 3t BE4] 4% * P <0.05,°* P<0.01;5 PCA # H4* P <0.05; 5 MPO 41 L P <

0.05,P<0.01
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HLD Z—# i 4o 6 i B vt YRS AR R iR R
L, THEHEN WD REEZ4ERT, HGE~EY P
R ATP B§(ATP7B) 4 K &Mk, SEHELTE
BT AT E SRt EREAAPOEES
A paikEdE AR EMEENIEREA ALY
HRE I RERREGD . BRTERAE—Fsh R
LUsE2E G HLD B2 305 IRAFME , {5 7T A#S & A 2
FREKRETERRF. FAA4 XKL T HLD &
R, AR A HLD X A FH.24 h R
KB E R TIE# Y B4, e HLD BRI R4 3510
F HLD B4R,

FF4 B 24 h JRF K2 M A HLD 573 &
RS, BEEALBH, EAYTHAFHAKFE
HLD %f 4 B E MK, 24 h REKFEEF S, KA
£ 259 T A A B T DUR 2 25 PR 4R HE i A9 1
o 34254 T B4, FF#K¥E MPO + PCA 4
BE(ET PCA 4 J MPO 41, PCA 4 B K F MPO
41324 h R&I/KF MPO + PCA 45 PCA R £ R
Gt E N AHEERHTF MPO 4, £ MPO f%
CRE(GSH)EA—-EMNESESRERATY, 6BE
HELRPENREN, EHEH R GEELRENE
IR EEHR RN VS ERE RS
YRS B2 MPO 8 & fE {8 PCA 53,
MPO B4 PCA B HEHSURIE T 22 A PCA 3¢ MPO,

HLD B TERTHENHET A XENER
mE, I EATDER, ERAARENEAR
RED, BREEE KPR A R, MPO 74 1t
BHERAREE, ek 2 E 8 HEN AR
5 B 0 a2 R Ay AL TR, IR BB K A Lk Ak
B3(SOD) WIS, I E B h EHERR . LB AR
HLD X} M4 ALT AST KPR IEH M RAREAH,
&2 T M4 ALT,AST 7K V-4 HLD X BAH A
IR M, IEH T MPO R 4% % HLA VT RUE BLAY
ML E B IIRE; PCA (BB K S FHEM
fEHEAF R, OB R PR E . BT MPO HESfE S
% PCA 55,8k MPO 41 JF o i - B R 8¢ PCA 41 %%,
KEEH BRI R E R EERFER.
MPO + PCA 41 B MPO i &1k .st E DAL PCA
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HE BN E A, ALT AST K5 E# M B4 I
ERTGEHFE EHHEENRIFRE, FLXRP
BHTP KFEREEH¥E L. EHYTH4A
ALB K FBERT HLD Xt A, SERWRALR
EIGH¥EN. XRFEAMPO REREFARE
EEHEEAR, BE M ALB A FaEm";
PCA iE i3 X FFSh BB A IR T 8 ALB /K AR RS EER
KF,

% R , MPO -4 PCA J47F HLD B HE4R1E A
MRE T RES R R, LT PCA X MPO 2, |y
4+ ,MPO £ B Xt HLD & PCA 155 H 41 fa s A 1Y
FERE", B, B4R N kKR MPO B
4 PCA /Y7 HLD #4t T L RKIE.
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