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[HWZE] a6 HiE )5 & A % (compound ovalbumin proteolysis liquid, COPL) X} R 1k B & A IfL4E AY A
SPYEM ., ek SR — .50 FUERRE R MEAE 452 L R IR A 45 L 09 D 2k TV T O AR M NG AR P a0 RE A R R S T e
Sprague-Dawley (SD) K 150 R, R H T AR M 248 . 10% £ B T M8 s 3 565 DU S8 Ak Bk (CCLL ) J7 36 il 78 b 24 PE AR B 3 0 AR
B S0oy = LM SD R 150 R, FARYIBRA EE RATEHNZZ A (EZ)IE (FARF 185 mg/kg, FARJG 4 )8 3 mg/
k) il % B PEARE M AEBEAY , DL EBEAL DU M8 R T 30 g/L Jy i bn e, 2B MRS B h 2l 1y, BEAL 23 O 5 20 B AL %)
W2, COPL I v | o ) 2 2 A R JBE R 0 03 201, A B 2 JA L5 25 W F s ) i 9 1 8 11 (serum albumin, SAB) (B H (total
serum protein, TSP) , N 2 R % % H# (alanine transaminase, ALT) , B JHZL & (total bilirubin, TB) , /LA (creatinine, Cr),JK &
A (urinary nitrogen, UNDJK M, 4% COPL # . EHIEAN 3 MY SABYBA & EM (P<<0.05 8 P<<
0.01),3 A ALT A BEARAE I (P<<0.05 80 P<<0. 0D, %4 Cr UN %#aiztg A B ¥k, 44 COPLfEE I
T AR B P I I3 A R KO L B ISR B —E AR E .
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Effect of compound ovalbumin proteolysis liquid on hypoproteinemia in beagle dogs and rats

ZHOU Rui-rui, LIU Ai-jun, WEN Zhi-peng, WU Jian, LIU Jian-guo” , SU Ding-feng”
Department of Pharmacology, School of Pharmacy, Second Military Medical University, Shanghai 200433, China

[ Abstract ]  Objective  To study the treatment effect of compound ovalbumin proteolysis liquid (COPL) on the
hypoproteinemia in dogs and rats. Methods Ligation of common bile duct was performed to induce the cholestasis in 25 female
and 25 male beagle dogs. One hundred and fifty male Sprague-Dawley (SD) rats were first given phenobarbital sodium (i. g.)
for 1 week, then they were treated with carbon tetrachloride (CCl,, 40%-50%, 1.25 ml/kg, i. p., twice a week) combined
with edible alcohol (10%) for 8 weeks. Another 150 male SD rats received exairesis operation of right kidney, and then were
treated with adriamycin twice (5 and 3 mg/kg, i. p. on the first and forth week after operation, respectively). The serum levels
of serum albumin (SAB), total serum protein (TSP), alanine transaminase(ALT), total bilirubin (TB), creatinine (Cr), and
urinary nitrogen (UN) were observed. Animals with SAB level lower than 30 g/L. were taken as successful model. The model
animals were randomly divided into 5 groups: model control group, 3 COPL treatment groups (low, middle and high dose
groups) and non-fat milk group. After treatment for 2 weeks, the animals were killed and the sera were collected for detection
of these parameters again. Results The levels of SAB were significantly increased (P<C0. 05,P<C0.01) in meddle and high dose
COPL groups and the levels of ALT were significantly decreased (P<C0. 05, P<C0.01) in all the 3 COPL groups in all the 3
hypoproteinemia models. Other indices had no significant changes (P>>0.05). Conclusion COPL has satisfactory effect on the
hypoproteinemia both in the dogs and rats. Moreover, it has protective effect on the hepatic function.
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SAB [ FEAR A R0E % R T R AU o 2 09K
3 s AT 51 2 7™ 0 A i PR AR, S i 7K R K L BT
P PR RE IR AR T A

A R b XA AR L AE R JH A YR 97 7 ik 32
HHRTE N SAB T G 5 R R i L R DA
HARE R BEYITEECR I 256 & AL M R 0 kG
7. AEJE i85 SAB il 500 5 JEOREA I £ >k I8 AR 4R
HRAR S5, 1 I PR A SAB i 8 700 A6 R R R, ] s
A7 L 50 AT RE TR A B S5 — A& 51 ()R Tz
FARETR TE S0 J5 B8 & I - 48 % A | i I AE
BBLTR AT R RN B B E R R TR
(compound ovalbumin proteolysis liquid, COPL) &
T TSk O Y5 L 11 R B A 2 B 1R AL AR /N O3 T
RS, AT LAGE i O R i, O HLHL A SRR R IR T Z RN
JEAARBRAIIE L. AWFTER T 3 Fh A W] (9 1% 25
IMLAE SRR CEEAE R IR T I FRURE A5 AL R B CCLL
T - R R NN = - o (1 - S T
B WS COPL I el 5002 % BoA T i H 8 H AR
F S AR 1 ILAE A IR 9T SR A — A5 A T i

1 #EITTE

L1 %4 /NaFRKT8 Rl R £ R, A&
P .080826) HY Tl B VA AR 11 VRN T A7 22 2k R
PR IR b 1« 1 Bl 323K 24 W0 i FH i 28
TR 7 TBC ) SR 7 R R . OB Ry O B FL M
e A R T L 45 . GB5410) 18 i FH 2 48 7K e 1
A MR

1.2 $%¥%zh4  SPF %% SD KR 300 H, Mtk , 45
I 180~250 g, AR —H IR KL K sh i o 4RI,
WA I 3 O A 3R 7 dL R SRR R RS R R R L IR
JE@254+2)C, M 40% ~60%, 61 12 h Bl =2
e, Ml UM 3%, H i IkoK . SPF R filt B EEH#E R 50
H MERRE A R TR 8~9 kg, S 2R RAE S0
i AL, B B A A% IR 0027995, B W) A
FEYEATIE . SCXK (37)2003-0002,

1.3 EZRANAEHEMNE BREIORRXNE (E
AL ), it Dogolel; HEH AN &, #H 5.
L080611; 4 26 (i 7 &, It 5 . 1L080621 ; LI ik 5
&5 . D071253; IR Z X &, it 5 . Poso431., L
Wt LR R KA B R R A 4R,
XD811 ¥ A sl A4k 4 Hr AL By b1 Gk By AL 28 A BR
NGIE 2

1.4 BERRETAREBEAEIRLYH 50 L
B R BRI B R 396 S B Ll 2 B KO B (35 mg/
k), # MW &M FIER Y O, JFE B R4 1
THAR IR EREAL . Ay RAY 1 ml VRS g A IEA

L AR N B AE o, W07 B E AR, 54U R, R
JE TENPEMIE. A HIKK. L 12 h PSR,
ARJG 3 d WBIRE .3 d 5 & R RIESE, IR
EEEFLAR G 45 d Wi, FH 2 B 3h A4 4k 3 A A0 &
SAB. B # H (total serum protein, TSP) . & M2 #%
Z [ (alanine transaminase, ALT) ., B A4 & (total
bilirubin, TB) , JL#F (creatinine, Cr) ., R % & (uri-
nary nitrogen, UN) & & ,SAB<C30 g/L B A& B
Ui, ¥l Ry 42 R bEnLsr R 5 4, MEmE 4
e, RIS HRA (n=10) . ZE B ER /K 5 ml/kg; COPL
AR H (n=28):106 mg/(kg « ). PR HEHH (n=
8):318 mg/(kg « ). H M EA (n=28):954 mg/
(kg « s BIEVIFAL (n=8):954 mg/(kg + d)., %
Koy 3 WHEE R E =1, 88 X AWyl , Fr4k 2
JE & PO I 2 R R AR

1.5 KA CCLATHKEZES oA E I RL
2 dfEbE SD KRR 150 HL AL 2 3, B S 40
BB . (D750 45 28 Wk I 0. 35 g/L
RN K B R 1R 3 B B A 95 M
(2) BRI . M8 M T S o VA B 400 g/ L CCL AR il
WU 1. 25 ml/kg PRI B E 2 KL ESE 4 A R AR
AR 10 % & Bk HoME— IR K, 56 5
JE CCL i Joi o e B 48 v 2 500 g/ LL AL 1. 25 ml/kg
M VRS, B 2 kL HRESE 4 LI E LTS SAB,
TSP.GPT.TB.Cr,UN % f&, SAB<C30 g/L Rl A i 5
Yy, BRI 107 R PIBENL R 5 L. B
XTHEA (n=23) . E B ER 7K 5 ml/kg; COPL Ik &t 4
(n=21):362 mg/(kg *« ), FF| #H 4 (n=21):1 085
mg/ (kg ). HFEH (n=21).3 255 mg/(kg *+ d);
BB Wik 4H (n=21) .3 255 mg/(kg « d), &K% 3
WHEE CKRMF R =6. 25 X AR F 52 2 4
Je U B 2 AR e b

1.6 XAKRBERKEOGRhEHEAYZEI RS
B MM SD R R 150 H, M vE RS g B
(1:1, 50 mg/kg) I8 I 1 55 R B, JC TR 4514 & IF IR
YIBRAT B, TR 5 1 R I B v O 22 22 Lt B2 (B
)5 mg/kg, 5 4 FAIHREFEHZ XA 3 mg/ke. 5
8~10 J& M & M ¥ SAB, TSP.GPT,TB,Cr,UN %
i, SAB<T30 g/L HI 3 B R 2, s 3 A T 1Y
110 HEhklidlsrh 5 4. BRI A (n=22) .4
FHER K 5 ml/kg; COPL K4 (n=22) . 362 mg/
(kg + & HPFIEH(=22).1 085 mg/(kg » d) .7
FlHEH (n=122):3 255 mg/(kg « d); BLAE W k3 4
(n=22):3 255 mg/(kg + &), KD 3 WHEH ., &
S22 JA JE B UL I E AR R A

1.7 %itFEa® LWERU o+s R, A0
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WZEBE R 2010 4E 5 H L 31 &

Ja R FABCRT ¢ Ki 5, 416 2 % A One-Way ANOVA
TrEMHT . P<<0.05 N 2ZERHASI22E X,

2 &H B

2.1 COPL %+ 344 K R i+ i AR P BAKE & i 89 % v
2.1.1 xt SAB A= TSP v % W& 1A 1B i,
w2 MG, 5 A 8454, COPL | & 4H
(P<<0.05) @Al &4l (P<<0.01) SAB ¥ & 7+ &
H 3 AFIE 2 BAFEH B R FR, BRI
HEWIE Uy 22 % LG ih2¢ 2 L., TSP 5 SAB
(&5 S 2L, COPL il 4 (P<<0. 05) @l & 4l
(P<<0.01) 54525 i A0 L 24 W1 &8 7+ H 3 4S50
HZ AU BEAOCHR , BRI 2 5 AR U5 4
il T

2.1.2 X ALT f2= TB &%= WK 1C.1D finw,
@22 WG, 5 B 54 2501 H L, COPL Ik 5 & 41
(P<<0.05)  HhHlEH (P<0. 0D . mAEH (P<
0.01) Ay ALT 40 & B A%, A5 0 %o FRU2H 5 56 B 43
I B, bR EAMET 24 TB 54 250
AH HC 3 B B AR (P<<0. 05) , Hifl 4% 26 JC A B A8 4k
2.1.3 2t Cr A1 UN sy % JH I BURE #5578 4% 20
¥ Cr.UN JCH 2381k,

2.2  COPL X & CCL # 5 FT A& & & o i 49 % va
2.2.1 3 SABAn TSP th % anl¥l 2A.2B s,
w2 .5 A8 854 245HH48 . COPL il & 4
(P<<0.05) @ FIE4 (P<<0.01)SAB & H¥H MW
BAEH 3 AFEAZ AN B MR R, B
RINH A 41 5 i IR W5 4 40 SAB JCH B84k, TSP
fe 0 i 415 45 25 R0 AE LA T R (P<<0. 05) 41, ol 4%
BT B AR,

2.2.2 X ALT 2 TB 8 &= W& 2C.2D fis,
o2 .5 A3 425 L, COPL K, | & 7
WA ALT 54 25 Fi A8 LA BE AR (P<C0. 05) L B A X
WS  CH B A8 fk, X+ TB. 5 H &%
ZYRTAN L, COPL 41 (P<<0.0D), Hl &4
(P<<0.05) AR H 4L (P<C0. 05) ¥4 B I B A%, A5
Xof REZH 55 158 Ais % 3 28 Tt W e AR 4k

2.2.3 # Crfn UN#®%  CCLBG I 8ULE A
IMLAE FE HY 4% 240 Zh ) Cr  UN 26 BH B A8k

2.3 COPL * X & B R BALE G & ik 49 %R
2.3.1 X SAB# TSP #h % W& 3A.3B i,
w2 AE.5 A8 B4 4, COPL | & 4H
(P<<0.05) ARl (P<<0.01) SAB &&=

T E 3 AR EAZBIAEH BRI R R, B
St HR2H W Re Tk 4H SAB T B A8 4k . TSP K& &
i 20T T (P<<0. 05) 4k, HoAth 45 2 35 Jo B @ A8 1k
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Fig 1 Effect of compound ovalbumin proteolysis
liquid on hepatic function in beagle dogs with
hypoproteinemia induced by ligation of bile vessel
A: SAB(Serum albumin); B: TSP(Total serum protein); C: ALT
(Alanine transaminase) ; D: TB(Total bilirubin). * P<C0. 05, * * P<Z
0.01 vs pre-administration. 7 =10 in control group, n =38 in other

groups, Tks

2.3.2 X ALT f= TB 8y % WK 3C.3D iz,
4252 WG, 5 B 54 25007 AL COPL IR 57 & 41
(P<<0.0D) &4l (P<<0.05) . mil&Ed (P<
0.05) ALT 5545 24 Hif AH L A7 R AIG, A5 20 X6 R 21 55
NEWIA A TC I AR AL, 4541 TB 5 45 245 /i A E G 9
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Fig 2 Effect of compound ovalbumin proteolysis
liquid on hepatic function of rats with
hypoproteinemia induced by CCl,
A: SAB(Serum albumin); B: TSP(Total serum protein); C: ALT

(Alanine transaminase); D: TB ( Total bilirubin). * P < 0. 05,

** P<C0. 01 vs pre-administration. n =23 in control group, n=21 in

other groups, ¥+s

2.3.3 Xt Cr# UN B ®w B IFEMEARE A e
BRI B Cr.UN JCHH 454k |

3 it i

ENSR e P T N BUp N ERS RS E (N N8
TESE CCL R B — 0 B JUE 910 B 45 01 WL s v 3 2 32 1k
B3 B Jr ik, nr LA R B i A& IR AR i RE 3 P A R
COPLAE % 7] 15 4 i 1 b 35 i 3 A 455 780 3l 4y 199 1
HEEE S8, IR A — R ER .
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Fig 3 Effect of compound ovalbumin proteolysis
liquid on hepatic function of rats with
doxorubicin-induced hypoproteinemia
A: SAB(Serum albumin); B: TSP(Total serum protein); C. ALT
(Alanine transaminase) ; D: TB(Total bilirubin). * P<C0. 05, * * P<C

0.01 ws pre-administration. n=22, ¥+
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W TR RS 2010 4E 5 L4 31 &

JSCARE T ) g BT A B IR R B e T R K
25 LI IR A5 LIS 45 d. B (84 %%,
43/50) ENWIFE T HAR, 4524 2 A5 . COPL &
1[318,954 mg/ (kg « &) JF 1 MLHE H & H & & IT
RAY), SEg o FRATTECG A CCL AN & 1 iR
FRUFF IR LT A6 L 5 BUFIE & 0 2 R BE T BRI 5
AR HME . CCLR B R IERE 2=, v] DLl
Ik RORE A 20 0, 3R 4 Ak B NS S L T AR B 2
CCly » K CL 1M i 3K FF WE Dy 685, 20 Bt i JE 7R
A—EBGER, BA M CCL M 2 B 5
fRTAE L 2% AR B T 56 L 5 CCL ) 2 98 R Y it sh
FET %, RATE L WS BER 1 4R 0. 35 g/L
RO 2 1 SR 2R R E 45 T CCL 0.5
g/kg BEJR 2 RLESE 4 J ARG MR S E] 0. 625 g/
kg PR RS AR 4 JH ., 10 %508 FH & 1ok HonfE—
TR . AR IEBER R (71%,107/150) , K RAET:
K, 425 2 )5 .COPL W &l &1 085, 3 255
mg/ (kg « d) 1T+ ML U & ST R0 b, eS8
6 = rp B AT 22 52 b R A R R TR PR A A
RERLRY 2222 Hb B R AR ™ ) B B4 43 A A0 L DA
A /N i aa R 1) 43 o B R R ey B B 32 15 B
BRI RE A WUNR RV R R, %
RS2 TR B R S BRAR 2R L iR T A B AT i
D& (73%,110/150), 43t 2 Wb F 5, CO-
PL # E #1085, 3 255 mg/ (kg » ) JTHE LT A
BAEGEMTRE Y, KEACTIBR T — MW i, 55 )
B ETREAR RS L P L i B R L L PR 3R AT A B B T
B, LA 3 ANSEIIESE , — & M i) COPL H R4 2
A R T g B8 B, 2 ks AR e
S R VTR AN B, AR S BH X BRI R 5 R
41X IE AR S A . [, COPL 3 47
EWREMER M ALT & &, & W% 25 % I Ik Zh g v
REHA —E MR E .

COPL =% Ji 43 Sy il A 51 5 25 11 W0 RN 88 ik 22 2R
AW, AWK, 00 A& A s R HES IR A
I P AR P S SRR HE S A SR AR AL S AT L
IR FN T2 HEHERGRAEAY, W
fA] 1R 25 245 28 B 8 1E A HILAAR T AS B T Ak i 1 3 2
02 07 BRI B T A TRE A 2 HEAE G OB, SR R
SRR B NN N AF A — A fe i R
S /NGy T IR S W S5 Iy 3 Ao %) R K G S L AT LR
0275 U B 1A T A X R /N 43 F 22 G 3 /N B 1 i
T ASBE R f 0 Sk, FRATTR A e R DL &
JUN7BERG R TS <5 3 NN TR 7/ N A = R 13
B[RV, 2 K g 30 W e B 1), LA 25 W 78 4 W i
HEAAR N L 381 A HEAE
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