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The Effect of Human Recombinant Superoxide Dismutase Conjugated with Po-
lyethylene Glycol on the Hepatic Toxicity of Acetaminophen
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The covalent conjugation of human recombinant superoxide dismutase (hrSOD) with trichloro-
s-triazine activated polyethylene glycol (PEG) 5000 formed soluble conjugates with molecular
weight of 92KD, which retained 90~98% of original activity with a markedly prolonged plasma
half-life of enzyme activity. The effect of hrSOD-PEG conjugates on acetaminophen (ACP)-in-
duced hepatotoxicity was tested in male rats which were pretreated with 3-methylcholanthrene.
HrSOD-PEG conjugates inhibited the hepatotoxicity produced by ACP, on the other hand, native
hrSOD had no protective effect. The above results indicated that oxygen radicals might par-
ticipate in the mechanism of the ACP-induced hepatotoxicity and that polymer conjugated-pro-
tein drugs with prolonged half-lives could be employed as an effective therapeutic agent.

Keywords—Human recombinant superoxide dismutase, Polyethylene glycol, Hepatotoxicity, A-

cetaminophen, Oxygen radicals
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Figure 1— Trichloro-s-triazine activation of monome-
thoxy polyethylene glycol and coupling to an enzyme.
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Figure 2—Elution profile of hrSOD-PEG conjugates
on Sephadex G-200 column. Column: 1.5X100cm,
flow rate: 0.2mi/min, elution buffer; 0.05M po-
tassium phosphate buffer(pH6.8).
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Figure 3— Standard curve for hrSOD enzyme activity

standard curve® Fig. 4°] Jehilth Fig. 29
peak Adl #|Fste 32 hrSODS lysine &7] &
6027} PEG50002-2 29 ¥4} 92KDe] HEA|
R, peak B 28%7F 421€ ¥4 60KD2 A%
AFt. Peak Cw ®HS3IA] &2 hrSODelth
(Table D).

Acetaminophen-F 2 ZHEM X[ EH2

Table II°l= 3-methylcholanthrene® 2 cy-
tochrome P450 ©|&/ mixed function oxidaseZ
FE3t3, 1877 ol 500 mg/ke®) acetaminophen
& BAFARI Al hrSOD 60 mg/kg, hrSOD-
PEG H3A (rSODe 5U & 332 AulFalala,
A1 ol 243 GOT, GPT #A8 VeIt
ACPE %oJ3 group 291 GOT 4191 50998}
GPT |91 117+28¢] ¥]3] hrSOD-PEG HIAE
FARE group 4 9IAE 3533520 GOTSXN(p<0.05)
9} 42489 GPTFR (p{0.0D)E VERe] 24 Qe
=R dAEHRE JERIITE HiSODE FARY
group 39 -9 498+1002] GOT X9 100269

Table I— Properties of hrSOD-PEG Conjugates
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Figure 4 — Standard curve for TNBS method

GPT FXE vehfio] group 29) 3154 st H]
@3] o)A e AAEARE JeERA] efsict.

ZHEZ HM

AR B & e 2AAE BT gruop 19)
22L& (Fig. 5, A) AAAE, 340789 2 portal tract
71 & BEE] I3E £ 4 Ut 22y ACP(500
mg/ke) THE B3t group 29} 742A(Fig. 5, B2
FARAMZL ) 2H LS Tt M)A BAFER o A
FAA7} HE8sR &%k, ACP (500 mg/kg)et g
hrSOD(60 mg/kg) & F48h= group 39 A4-= #At
2 -2¥H o] AFHACKFig. 5, C). 2 hrSOD-
PEG(60 mg/kg) 2+ ACP(500 mg/kg) & BAlol FoidH
group 49] 7%+ ACPIHE Foi3t AT & 5
& Al € gHALE A9 BFY F JAHFig.
5, D).

nE A HE

ARAZ AHgHE BN} Bho) EAE 54
o g3, Weuree YorlA grov] YAHRTEES
2e Yo} Eel AN EPE) T 2

Fraction®  Degree of modification®(%) Approximate MW(KD) Remaining enzymatic Half-lifes
A 60 90-98 1.4hr(a)
1.54hr(B)
B 28 90-98 not determined
C 0 95-100 5min

*Refer to Fig.2

*Estimation of conjugates molecular weight by TNBS method

‘Determined by RSTRIP®
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Table II— Effect of hrSOD, hrSOD-PEG Conjugates on ACP-induced Elevation of Serum Aminotransferases

Group Treatment* GOT(U/L)** GPT(U/L)**
) Czrclzt;)l 138+21° 46+
+98° 117428
2 ACP+hrSOD 50998 f
3 ACP+hrSOD-PEG 498100° 10026
4 . 353435 40+8
conjugate

*ACP was 500mg/ke body weight i.p.: hrSOD 60mg/kg body weight, equimolecular amount of rSOD-PEG conjugate i.v.
**Determined at 6 hr after ACP treatment

Results are means standard deviations for four rats.

*p€0.001 versus Group 2, Group 3, Group 4

p<0.05 versus Group 2, p¢0.01 versus Group 3

p€0.05 versus Group 4

4p¢0.01 versus Group 4

p¢0.05 versus Group 4

6¢0.01 versus Group 4

Student’s t-test was used to compare means between groups of rats.

(@)

© @

Figure 5— Photomicrographs of hepatic tissue in rat (Hematoxylin and eosin stain, X 100).

A; Liver section from control rats in group 1. The liver structure is essentially normal.B: Liver section from rats
in group 2, treated with acetaminophen (500 mg/kg). Massive centrilobular necrosis with congestion is evident.

C; Liver section from rats in group 3, treated with hrSOD and acetaminophen(500 mg/kg). The structure of liver
tissue shows centrilobular necrosis with congestion.

D:; Liver section from rats in group 4, treated with hrSOD-PEG conjugates(60 mg/kg) and acetaminophen(500 mg/
kg). The structure of liver tissue shows no centrilobular necrosig with congestion.

Key @ C: central vein, P; portal tract.
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