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Effects of Administration of 2,2'-Azobis(2-amidinopropane)
Dihydrochloride(AAPH) on Liver Function in Rats
1. Clinical Signs and Blood Chemical Values
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ABSTRACT : This study was performed to estimate the clinical signs and changes of biochem-
ical parameters in rats with hepatic injury induced by the administration of 2,2'-azobis(2-
amidinopropane)dihydrochloride (AAPH). Minor behavioral change, brittleness of skin hair
and decreased volume of water and feed intake were observed in rats 2 hours after AAPH ad-
ministration compared to control group. Concentration of serum albumin showed lower than
that of control group. However, concentration of total bilirubin has shown higher than that of
control group. As time goes on,. serum LDH activity increased significantly compared to con-
trol group, but serum CPK activity did not change compared to control group. Passive hemag-
glutination of o-fetoprotein was negative in all the treatment groups and control group.
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A& Fof] glea]i= 2,2'-azobis(2-amidinopropane) di-
hydrochloride (AAPH)= Wako pure chemical Co. (Japan)
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ahodct.

SIAZAN Al XS A M X2 B albumin, total
bilirubin, blood urea nitrogen (BUN), a-fetoprotein2|
= =5

APl SlelAl Rl o, A5, A4,
ek ) ol seepell 242 7ol ul Al habshalh.

A 3}atx] ZAMo) 4= Albumin -5 BCGH S
2, total bilirubin®] %% alkalinase bilirubin blue¥®
2 2, blood urea nitrogen (BUN)®] F% & urease-in-
dolphenol®}>© 2 creatine-kinase (CPK)®] Z%-2 Kuby-
Noda-Lardy2] ¥* <l creatineQ) 47| A0 & lactic
dehydrogenase (LDH)®] &4 -2 LDH-LQ kit (acetic
acid matrix method)¥ 2 2 o-fetoprotein (AFP)-& 9kA]
A 5o] ®Bgh v ’s 7to] homogenized enzyme

o g}e] Zsisict.

o
s ]

. l6 o
immunoassay ¥ &

AT dF % AE ®H

ARF A AAPH Fol el Fof F 2412,
4717, 8217k, 12407F, 24417), 48417F 1B 9
o2 ste] xStk EFE AAPHT] Al

F Ae|Aledes 5031 Sk Eojgl 7502 3k}
*]EZH H & AEL A4 AAIE 159 seke g
AH-g-3ksdch. ZH??_"’“ Aol = 7HHE ethervh3 Sl
oFe} 2] w8 heparinized capillary tube2. =J¥3t r}-g-
A e sted #4E AXABIES skt F4
gl ool MZL B H7lr] 4°Coll WE B

Ahg-ahadet.

e

H_x]

['-{
1

o)

Vsl

-
L

o

S M| dhy
T3 2 Al7bd el wel v E Abe]e] At

X = gt} F5F A2 F7](mean+ SE)3} A o] &

2] zloleofl tigt FA A el+= Duncand] vhF HE A
Zl (Duncan's multiple range test)g- ©]-8-3F WAL -4
(ANOVAYE Ashako] BAY 3old A2ssdrhos
0.05).
4 o
asat
AAH S el olel o] alglort chael

A5Ests) Soa

FoE] vheptont
Foll 4 mrhis 75t
A7) H71-8 Eg)

]
Y Atz ddEe] Favt o A
1 AEE olv] ¥ugk CClL %
& ket

b&ekd b a7l FEld W
sHF) AV e & 4 $ldar 2F vl (hepatomegaly )& A

= viehl gkl

&= albumin, total bilirubin, blood urea nitrogen
(BUN) 3 o-fetoprotein2| 8E =T9| vz}

A albuminFE t)23tol4] 3.4+0.24 g/dl, AAPH
ol 22]17) o] F-elld= 2.34+0.53 g/dl, 4X]7} Fol= 2.3
+0.41 g/dl2 A e ot 247 e A ] 8|7
7HA A 2] Mgt B 4 glich BUNS| 3% iz
TollA 232 gidlo| gl Fof F 2412Y, 44]7), 8417}
Aol A= dA g sk velR] 9okar ol F Al
Zbellafe] §-2140 1A Q1457 SF3kek(Table 1)

Table 10|29} 7Fo] 2T 283 2 E A3 o
A a-fetoprotein®] passive hemagglutinationi-2-& 2.
= 8 xo)r}.

A bilirubinFEE t 2704+ 0.240.01 mg/dl

el absl ahe) 4], 4153, 15, 1998



AAPHE| Foi7} 9] 171%
Table 1. Changes of serum albumin, blood urea nitrogen
and AFP concentrations after injection of 2,2'-azobis(2-
amidinopropane)dihydrochloride into rat

Concentrations
Hours .
Albumin (g/di) BUN (mg/dl) AFP (ng/dl)
Control 3.4+0.24 23.2+£1.48 =¥
2 2.3+0.53 23.0£0.92 -
4 23+041 27.5+0.60 -
8 2.3+0.57 19.540.97 -

*Not detected

Table 2. Changes of bilirubin concentration after injection
of 2,2-azobis(2-amidinopropane) dihydrochloride into rats

Group Hours Number Bilirubin
Control 0 5 0.2+0.01°
2 5 0.7+0.11"
4 5 0.9+0.06°
8 5 1.3+0.22°
AAPH 12 5 1.5+£0.11°
24 5 1.8+0.13'
48 5 2.6+0.12°
slgich. FoiF 2417k ol F el 07 mgdlz F7k,

48217} 74 #| %A Q) F7Hg vhehlgleKTable 2). F-
ol 2] Zzhe Wl Fol & 247 o] Fe] 48]
WA el g o] 2t AzE Apdel] we feld w2
o zg-3be] &pelx FE3 sk ch(P<0.05).

XS A LDH Y CPK x| H3|

LDHEHAl 2] = o) 2 7el| 4] 885+42.5 [U/Le| %) 21t
AAPH 5013 247} %E] 2713 o 5 alslevt
(P<0.05) 015 4X17k, 8A17k7kell A 2| f2Ad & 1A
& 4 gl

CPK3A 7= dlFgol|A] 0.620.12 IU/Le| 9l 27
2oj el Al7bY AFtel| gloiA FofF 2217 el =

Table 3. Enzyme Activities of LDH and CPK after in-
jection of 2,2'-azobis(2-amidinopropane) dihydrochloride
into rats

o =7

Enzyme activities

Hours LDH (IU/L) CPK (IU/L)
Control 884+ 42.5 0.60+0.12
P 989-+54.9 1.30+0.25
4 1294+66.8 0.0440.02
3 1095+87.5 0.90+0.17

Korean J. Vet Clin Med, Vol. 15, No. 1, 1998

A% L YAEY 2 9 B oA 7

B3] At ot ol FollMe] djmTtrte] zeol=
22 A glolA e dR2TnY ol EE A
Aol n}E HEE oA =R ¢kst(Table 3).

T #

e} F5 )% oA 7] F
27 o] of 85%% PR Ut
glgo] el glo] oSl Wk 1%
ZALge] Jsto g AAPHE

fepee slod Folgt A3t

= AE2] F 65%,
ZHH .ol A] 2 e 2] L
=37 7},— 2]k 7]
50 mg/100 g¢.B.W.9] X]XJ
Fo] 2417} o] FE] &

Hel kol A vl A% Wsk} ol &g ok 4 9lo] 7&
Pkl A i gl gg oA 4 alsdet .
2 Qo] B3 albuminwe] Aot FolF

221 7ol A pebdi=e] o] Z21-&- AAPHEAE] AJAd = wF
2 AF8-7) (carbon  radical)y FHAFEA-F-71 (peroxyl rad-
ical}2 AjAsled CCly- 7} 7] endoplasmic reticulumel]
o] pAkshabs-g ol oA A o R wlrkedxal w
i ] ghAg Qizﬂf’ﬂ olgk o2 AztEle}™ o]} e
FAFE ¥ o] obx ®ud CCl, Foiolrle] A3t
o} Aol olZ e oF 4 glu ot 247 o] Fell A9
w3l FF2lElA] oo} COLF ks Aol & viehy
oir}. RatZ F-Al 552 ste] AAPHE Foid il
AR E el olef gl hovt Sef gapol o)

& ol ZHAZS) AEE ARAA ¥ Bast
Aow et
BUNS g 4870} dlAbarea vlel 442 A

Ha&rw JdAsty 2 AAE i A2 ajds
| wjiol o] B9 FEE AR vEAelrt fle A
o]

N

ol X gk Aoz ek glo] B g Ee Ak
Azksl % ul AAPHS] Wl $ ke FEs] Folol
o pshiz kel Ehgolole] skl WERA kob
o 7he B o A7l g 2 A 7 A5e)
A2 5lo} o} & Ao it
a-fetoprotein<- Al §] T 5ol 4] ] 2ol A 9} 3ho]
7125 7] sk} ratel| 4 AL Fo] A CCI'e} Fod
o419} 7to] AAPHS] Fof el 4 % hepatocarcinogenesis
ohi= A8 Bale] §liz Ao Wl ek
Bilirubinl“—Eli R R -~7]—'ﬂ ] &7
o vhehfel ZEAlEelAle] biliubin®] A el el
*Mﬂﬂ ASE AAb e T AEE AzE
el o] AH e} vlasted B wf HAEA 71
o] 5T At AAPHS] SA14F lAl7] el
dekr 9le Zlog wnkEe] B Al F bi-
lirubin g ZA ko] oha AA a3 A Y ZHrte|

He rlr Mo



78 7

gk B3 FAlo AR HEA}
A= /@7]'511:}” 18
LDH &4 %]+ EHJ_—TLOJI/H = 88.4+42.5[U/L o]g].
IJr Fo] F 247k o] % %71 vheflo] LDHE
fr HE A7 ol 2 °ﬂﬂ°1 21——£ ok 4= 9lglont H2
LDH isozyme?] #3-& A7je= 2ol upefr o}

enp]olof g

o] 81314 olE& isozymeol i3t H¥4lo] Hulelol &
AL R AutElvt LDHEA A Frls 38 ZAZ

2 2kl Wl ¥EFIL iz LDHO| Abgol Qldt
7l % AYrksle] ol LDH isozymeol thah #-4jo)
B2gg o gl

CPKEA 2] = o 203 v 2tate] Aol 2] 24] 7}
olFell = HEE £ 4 U o) o) Felrle Wi}
E 7 iAol RE AT, AIS 2 SR
o] WA ez leg odelx gl nieh ge)”

FE EYRE Y ST o] e Aoz 3
¥t

ol oo o
x

g B

2y % 85-2] 2] Sprague Dawley strain rat (3 )2 A}-&
Aoz 71 715N E G A1717] ) 2,2-azobis
(2-amidinopropane)dihydrochloride, AAPHE A3 100
g3 S0mge] §-ak0 2 slod Brhy Fof, Mgk A}
Fol 2470 El @Fe) E3), A1 8 e
AR g el 8% albuminy T =
oF 2407 ol HEji chETel i) o4 ol
7Hag el et o Fol i Aspe) we HE
& vhebz] edstr). Bilinbing S F03 A|7F 7
2 o4 Y 27HE sl

LDHRG AL A7t Asell 92 X459 s
el ot CPKEA A& A7k Aol whe mEe
B2 2T Ao 2 hehyA) slgke),

a-fetoprotein- AT, 2Tl o} 7to] AHEF
A 23kt

1k

b o2

Ho

1. Butler TC. Reduction of carbon tetrachloride in vivo
and reduction of carbon tetrachloride and chloroform
in vitro by tissues and tissue consituents. J. Pharmacol.
Exp. Ther. 1961; 134: 311-319.

2. Chaney AL, Marbach EP. Modified reagents for
determination of urea and ammonia.l Clin Chem
1962; 8: 130-136.

3. Daumas BJ, Biggs HG. Determination of serum

rh

I

o

10.

12.

13.

14.

15.

16.

17.

18.

. Okinaka S. et al.:

B

albumins, standard methods of clinical chemistry.
Washington D. C.: American Association for clinical
chemistry 1972; 7: 175-188.

. Dawkius MJR. Carbon tetrachloride poisoning in

liver of the newborn rat. J Path Bacteriol 1963; 85:
189-196.

. Feingold KR, Siperstein MD. Abnormalities of

glucose metabloism in liver disease. In Hepatology :
a textbook of liver disease. (Zakim, D., Boyer, T. W.
D.) Philadelphia, WB Saunders, 1982; 499.

. Hogg CH, Meites SA. A modification of assay pro-

cedure for the micro-determination of total bilirubin.
Am J Tech 1959; 25: 281-286.

A, o124, ST, AFAERA(CCL)] Foir

219 7 7)ol vlAE A3 1L YT 2 Yot
8}x]. Korean J Vet Clin Med 1997; 14(2): 268-272.

TR ol e, 7. Al sl A (CCL)e] Foirk

#el 2 71l vixe 3 L YT B,
Korean J Vet Clin Med 1997; 14(2): 273-278.

Serum creatine phosphokinase
activity in progressive mjuscular dystrophy and meu-
romuscular disease. J Lab Clin Med 1964; 64: 299-
30s.

Poli G, Albano E and Dianzani MU. The rtole of
lipid reroxidation in liver damage. Chem Phys Lipids
1987; 45: 117-142.

. Poli G, Cheseman KH, Slater TF and Dianzani MU.

The role of lipid peroxidation in CCli-induced damage
to liver microsomal enzymes : Comparative studies in
vifro usiry microsomes and isolated liver cells. Chem
Biol Interac 1981; 37: 13-24.

Rao KS, Recknagel RO. Early onset of lipoperox-
idation in rat liver after carbon tetrachloride admin-
istration. Exp Mol Pathol 1968; 9: 271-278.
Rechnagel RO. A new direction in the study of
carbon tetrachloride hepatotoxicity. Life sciences 1983;
33(5): 401-408.

Reynolds ES, Ree HJ. Liver parenchymal cell injury
VII : membrane denaturation following carbon tetra-
chloride. Lab Invest 1971; 25: 269-278.

Sherer E. Neoplasmic progression in experimental
hepatocarcinogenesis. Biochem Biophisica 1984; 738:
219-236.

Soit DB, Farber E. New principle for the analysis of
chemical carcinogenesis. Nature 1976; 263: 702-703.
Terao K, Niki E. Damage to biological tissue induc-
ed by radical initiator 2,2-azobis(2-amidinopropane)
dihydrochloride and its inhibition by chain-breaking
antioxidants. J Free Radicals in Biol Med 1986; 2:
193-201.

Terao K. Liver injuries induced by free radical. J
Toxicol Pathol 1989; 2: 11-18.

o

T Almo)3bE) =), A15Y, A|13, 1998



