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Abstract : Drug-metabolizing activities of Korean native cattle and swine were investigated
from viewpoints of the cytochrome P-450's level, their dependent mixed function oxidase
activities, the reactive oxygen species formation and cytosolic enzyme acitivities from each liver
homogenates. Level of cytochrome P-450 in the liver microsome of Korean native cattle was 0.
28 £0.05nmole/mg and that in pigs 0.3540.03nmole/mg. Level of cytochrome bs of Korean
native cattle was 0.24+0.06nmole/mg, and that of pigs 0.2:0.05nmole/mg, showing no
difference between two species. NADPH P-450 reductase were higher in Korean native cattle (58.
3+ 5.3nmole/mg/min) than in pigs (29.9 +3.8nmole/mg/min}(p<0.01). The activities of cytochrome
P-450 dependent monooxygenases such as ethoxyresorufin O-deethylase (cattle, 96.5+ 12.5nmole/
mg/min ; pigs, 13.6+2.1nmole/mg/min), N-benzphetamine N-demethylase (cattle, 5.23 +0.82nmole/
mg/min ; pigs, 0.76+0.3nmole/mg/min) and aniline hydroxylase (cattle, 0.95+0.1nmole/mg/min ;
pigs, 0.33+0.08nmole/mg/min) were much higher in Korean native cattle than in swine(p<0.01).
However, the activity of testosterone 7a-hydroxylase was higher in swine (90.44 1.2nmole/mg/
min) than cattle (cattle, 32.8 +1.2nmole/mg/min). Interestingly, testosterone 16a-hydroxylase, a
marker enzyme for P-450 IIA was not detected in both animal species. These results suggest that
Korean native cattle and pigs have high contents of P-450 1Al and P-450 IIIA. Total sulfhydryl
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compound (cattle,

10.3+1.1nmole/mg ; pigs,

14.5+1.8nmole/mg) and glutathione related

enzymes except glutathione reductase (cattle, 38.1+ 7.9nmole/mg/min; swine, 22 + 3.6nmole/mg/

min) showed higher levels in swine than in Korean native cattle. Superoxide dismutase (cattle, 7
64 +0.84nmole/mg/min ; pigs, 4.47+0.94nmole/mg/min) and catalase (cattle, 30.4+3.7nmole/

mg/min ; pigs, 17.2+ 1.8nmole/mg/min) were remarkably higher in Korean native cattle than in

swine (p<0 05)

Key words Korean native catde pig, Lytochrome P-450, superoxide, catalase.
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7hEo glolM AR okEo] HeR WIS 4
A Ak e & fAE AXA Aot dgate
244 B4 #84 B4R, 034 BAE SAHEL
Z HaAZ oz A MR WAHE LoldA e THA
oy, ek2|gtd ZWoAM = Ao BAS HBA B2
2 aYn 2H4EAE S EAR A8 54 E
7t Qlek et A 9] FEdAL B AguiA
o gol3l ¥ EAEE QAgs £ Ao] ohju YH 9
EL 23l HFAo FUE 5% glon, ATy
S AN F oS &Yoo) TUHER £ 54 L 58
FE QG

AL & T2 ZEAZ o] e Tho] 2 2% 9] mix-
ed function oxidase(MFQ) systemol] ©]&}o] o] Fo}zit},
e kB AL A = phase | Bhg-3} phase I ¥Hg o2
U 4 gl om MFO systeme phase I ¥F-&& & g
3t 9lch. Phase I HF-3-2] tfA}AME 91 %-+= phase I ¥H$
o] 71do] 57] gjiel o] F ¥ 43 Fe HHo
9l t}’. Cytochrome P-450-& MFO systemd] 7} %93
SARAN AE Y g AALA ] AFH e IF
9] hemeproteino] o}
02 FAH gloy HAR 71d Boldg A1 9
oy F3HE A9E 2ol dgo] ¥A vk MFO
system-2 cytochrome P-450, NADPH P-450 reductase, cy-
tochrome bs, NADH b reductase £ 0.2 T4 E o] 1o
Bapge dag o5 Aaaged o ddd FTH
o YA g 9914 BAel Al WS Zofjin™.

. Cytochrome P-450& %<& isozyme

of whgof olste] MFH FAUMAE FE 9 hydroxyls}
of o] g5 YREL g FHsE A &4
FUA 7N E BT o) iAo o B A 3
o Jed + U&= AL cytochrome P-450 isozyme2]
FH 9245 4 Az Yo

& ArdMe St 7Hg de AbsHT 9
e 7HE #59 FFHAA A FEAtd F2E o
&2 S5 EE)S 23R 49 glutathione HHEE
29 ARG FE A FAHo APHE B34 B4

Ah g FAgase] GRS SAHFOEH o 7t
A5E A

ZEo doiMel FEdiAL A7l Bt vz
a3t R

ol J-)lx

Mz Wy

Al 9} : NADP, NADH, NADPH, cytochrome ¢, ethox-

yresorufin, catalase, sodium azide, testosterone, reduced
glutathione(GSH), oxidized glutathione(GSSG), glutathione
reductase, glucose-6-phosphate(G-6-P), testosterone(TST) 28-,
6p-, 7p-, 118, 16a-, 16p-hydroxy testosterone, glucose-6-
phosphate dehydrogenase(G-6-PDH), aniline, epinephrine,
ethoxycoumarin, trichloroacetic acid, benzphetamine, bovine
serum albumin(BSA), 1-chloro-2,4-dinitrobenzene(CDNB) &
2 Sigma ChemicalAl¢] A%F-& 28ln
methanol, acetic acid, isopropyl alcohol, TLC plates(Merck
Art 5629) chloroform 5& MerckA} A|%-&, 1 9] Al
i Ee 19E ALt

}%7|7l : Spectrophotometer(Varian Cary 17-D), spectro-
fluormeter(Farrand MK-TA), {1 4] % 2] 7](DuPont/Sorvall 1I

cthyl acetate,
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RS-28S, Sorvall OTD-65), homogenizer(OMNI), TLC-scanner
(CAMAG HP-TLC Scanner Il) & AF&3t 95}

BASE B A AH8E FES F9 FE A
2] (Landrace x Yorkshire, Fp)oj¢ith. E=&#FdAM =4&
A8 AFE L de FES HAE T2 5389 B
28 HAstn, 99 FAREE AR F =8
3zt ant 2 HE A& A HZE3Ee 130mM
HEPES &tZ-ol& A3 ¥ JA APHZ 933t
Ayl AHEH FES AFS F57F450+£23kg, A=
100+11kge] ek =44 4o dH L 1.9+0.1d, 3
A= 07+0190.2 55 Ao

ABZEH : A|2ZA = Bansal er al V2] W] o}
g3 go] ZAEAUY. &, REAF HE2F A& 1:4
(wiv)9] H] &2 150mM KCIS &3t 130mM HEPES
B5A(pH 7422 FAZ T The, W4 27005, 208
11,000g, 303 ; 105,000g, 60%-)ato] HEQ £33} pellet
2 2ellch Pellett T 47 $FA02 2442
F QAR(105000g 4 60¥)E A7 AL,
Ao pelletd 7+22A 1go thshe] &F o) Imio v] &
Z A dgstd nlojazE £8& TEL 0T B
#eteA 24F AYo AEE AT DA FFE Lowry
etal™e] Yol wet S o] RE 2L 4T
A Fg = At

Mixed function oxidased FRNEEH : Cyto-
chrome P-450(P-450) # 8-S Omura®} Sato*e] Lol w
gl vjo]ARE S 0.IM Qg SFA(H 7522 1.0
mgml7t HEE #A83, 2FFEAY reference L
sample cuvettedl] Zt2t 1ml¥ £ & §F NaS,0, o Img
2 #H7}etelch. 18] 2 sample cuvetteo] B CO gasE <
287 AFol oxE FHAZ] F 4500m} 490nme|
Ao F3xE Aolg ZAstgowd, dHE FRAT
OImM'em")g o] &3te] P450 FFe AABA. NA-
DPH cytochrome P-450 reductase(P-450 reductase) 4]
%742 William#} Kamin®¢) 2] wpe} 223 5A 9
reference & sample cuvettedl] 0.2pM cytochrome ¢ 0.3ml<}
03mle] 7t vlo]22F FfA(E¥Wd 0.25mgml)s 7}
gt QA A FH(pH 7.7) 0.2 FEFE 1LSmlE %F
¢iv}. 28] 1 sample cuvetted] 0.1yM NADPH 0.1mlE 3
7}3ha, 550nmefl A 3~4 B3t FH = WsHE 43
F 40 B4 EE cytochrome co] W EFHA S (2mM’
cm')E o] g3ted Aitstdon, £ Inmoleg WA

7l 240 4& 1unit2 A28 o} Cytochrome by(bs)
A% Omurash Sato’9] WHilo] what £3FEA Y ref-
erence % sample cuvetted] 7F wlo]A 2 H 9 Yl Ho)
Img/mle] F =7} 5 A HE 44 & 747t 995p14) F9)
g T} base lineg RA3IHUTH 281 A|E cuvetted
t}A] 30mM NADH 5u18 3718t 426nm$} 409nmol| A
329 AtolE A8 %o o8 NADHY " &%
A (185mM 'em ') 0] 4514 cytochrome b9 FF&
7A A 3t9th NADH cytochrome by reductase(bs reductase)
4T 28 Miharas} Sato'’e] Wiol whel EFB 5
A ¢} reference ¥ sample cuvetteo] 0.1pM QUAIE A F
(pH 7.5) 0.85ml, 40mM potassium ferricyanide 0.05miE 3
7hatgdh g 2k mle]lazd vl Fo] Img/mlzt &
A THE A s0pE go TG F37CAAM EFH
S A9 base lined 23t o] sample cuvetted] 4mM
NADH 50plE 3 7}8} 32 420nmo)| A potassium ferricyanide ]
FUSER 3487 FA38tn, Y B EFAF(L02mM’
em')E o] g8l BAEE AxeAT) beo| units F3
Inmole®] potassium ferricyanideZ YA 7}= & 29 <
oz Holsgr}.

Cytochrome P-450 2|&4 monooxygenase &4
T Z£X : Ethoxycoumarin O-deethylase(ECOD) A =+
GreenleeS} Poland”7¢} 'l whel 0.1IM Q1AHY 9%
(pH 7.4) 6501, v}o] 2% (Img/ml) 30y, BSA(20mg/ml)
50p18} NADPH(0.42mg), NADH(0.36mg)& #7148 % 0.
02M 7-ethoxycoumarin(50% methanol) 25u1 2 Z {4+ &
Fol F4% Imlz WE& AR o] &€ 37T
ol A 1087+ ¥E A7 &, 15% TCA(wh) 0.125mis}
chloroform 2ml& 7}Hete] whg-& FXAZ ) o] #H3-
S 18 F EGE F 370 1027 FE3] 173t
of AHES 28 Imle f7]&0h3& 0.IN NaOH/
0.IM NaClz} &3§tsle o] A7l &, excitation 33
370nm, emission 3% 450nmoll A P EE =43¢}
Ethoxyresorufin O-decthylase(EROD) &4 &+ Burke et
al o) W) wel 0.AM Tris = (pH 7.4) 705pl0]
10uM ethoxyresorufin 20pl, vlol= =& Wl 100p
(1mg/ml), 100mM MgCl, 25pl, 2M KCI 25p1, G-6-PDH 0.
06 unit, 60mM G-6-P 25pl, 10mM NADPH 50ul, 2.5mM
NADP 25p18 11 37CoA 1087 g+-2x 7 g, 2
BhE-& FA A7) 2 2,000g00 4 5

7+ QA E-2) 8o spectrofluorometer?] exitation 34 510nm,

Sml methanol-$ @
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emission ¥} 586nmol A WA H resorufin®] P&
2438}, resorufin® 2 BEAFHNE WEY FEE A
ekt B4 99l 9 2AdA £7 1 moled)
resorufing AAAIE e 49 4L 1 wmite A}
Benzphetamine N-demethylase(BPDM) #-4] =+ Thomas
et al®9) Wol wal 0.1M QA ghEApH 7.6) 1.
Sml, 2M MgCl, 50ul, NADPH(20mg/ml) 1001, NADH
(20mg/ml) 100pis} who]22 & Gyl 200pgS EHE
% 40mM benzphetamine S0plE go] $83F 2miZ 3 ¢
&, WS AL 37T A 108 A T,
20% ZnSO, 0.25ml%} ¥3} Ba(OH), 0.25mls W&& F
9A A 0TAlA 2087 HA T F AAEE(2,000g,
102)3 et A2 1.5ml 3]8te] 0.6mle] Nash A] ¢}
N9 Aylate] wr&Al7) T 412nmol A BA € HCHO %
EZ 243 ¥ HCHOS Z3& 3 A4+(8,000M'cm™)ol &
it FABHNES 74]&6}91@. Aniline hydroxylase
(AH)?] A EE Peter et al*'0] Wro] o3te] 40mM
Q1Aby] rEl(pH 7.0) 485u9] S.6mM MgCl, 84mM
KCl, 12.4mM G-6-P, 3mM NADP, 0.06 ©$ G-6-PDH,
268mM aniline 15018 Yot 223 vlolaRE oy
Almgmh)S EFF F 37CAA 1057 ¥A 7)1
20% TCA 400pls W88 A A Zh o] & 2,000g00 A
087 94X B sto] A= 0.5mlo] 0.5ml phenol(1%
phenol/O.SN NaOH)# 1M Na,CO; 0.5mlE Z 3§31 vhg
AN F FAREA 630ﬂm°ﬂ"1 EREE FA8 L, &
7‘3{,{2 p-aminophenol®] &l & ]—r(IO 135mM'em’)
ol g3l AABAEE 74]**6}9& ow #9 1 moled]
]1‘9— ABA 7 B4 %S 1 it E}iit} Testo-
sterone(TST) hydroxylase 84 £3= Lee ef al ] HH o)) w}
2} 2mM TSTE methanolol] =¢1 3 Al ol z}z} S0pi
we g, N, gasi A2 nfo]a2E o)
Img/ml ¥ A 0.1mM EDTA$} 3% glycerol& 38} 62.5
mM Q4td ¢hEA(pH 7.5 0.2 g4 g F 05mig 3
1, o]o] 3mM NADPH 100p12 Po} u$-2 A|ZaHglct.
37C e FFA 108 wHgA|Z] F 2mle] ethylacetate
g ol uhg & FA st A T F A4&e(2,000g,
5Eyatgl o, o’;‘ & screw cap tubec]] F &%t ThA)
Hatgon, 23 HE 45HE N,
gasZ YA A A] t}2., 100p12] ethylacetate 2 A&
818ttt EF monohydroxy-TSTS} & A HPTLC plate
of AAste] BAE AMEY F/HE LA 2

2] 22 HPTLC scannerZ scanning 8}o] ZH#FA & F3l1
TE Attt A7) 8 vl dichloromethane : acetone :
isopropy! alcohol(15 : 2.5 : 0.5)8 A}-£-38}% v}

Sulfhydryl &8E23 U F L £ : Glutathione-S-
transferase(GST) &4 £+ Habig er al 9] W¥o] o}
A% @) 20mM GSH 50p1, Al E2EY ©ul2(0.25mg/
ml) 50p12} 100mM CDNB 10p1Z ¥ 10 0.1M 914He] ¢
dpH 65)0.2 $2L Img gk 121 A2 g
o B 5 T2, 340mmol 4 345 Sok FFE wal
24331 CDNBO Ui 23E3A%59.6mMcm )2
ojf38ld fA9 FAHEE A Gluthathione
peroxidase(GSH peroxidase) &4 &= Flohe$} Gunzler2
Wi meh A3 o 4mM EDTAE ¥ ¢t 0.3M Qb
9 ZFApPH 7.0) 1ml, A XA 53 30, 25.6mM so-
dium azide 500pl, 294.37mM GSH 60pl, 8.4mM NADPH
1101, glutathione reductase(Smg/ml) 5pl, Z-F5= 975p19}
712¢] 1mM cumene hydroperoxide 320p1& Ho] & &
€ 3mlE stgoh 2 AggNe F £/} O,
340nmoj A 3~42 7 NADPH siko] 93 F4x9 7
2% Z4stn NADPHY %2l &F%715(6,200mM’
em)E Agslel ice BHEE ANSAT 13
sulthydryl 3}3} 8 (Free-SH)3} % sulthydryl 3}3}2(T-SH)
324 & Sedlak#} Lindsay o] ol whel A3 #o]
0.2M Tris &3 (pH 8.2) 300pl, M X2 £38 25u, 0.01
M DTNB 20, methanol 1580pl9} Z 54 7501Z Qo]
S mlz Ao 23 20T FRoAM PHEA
713 94 & 2(2,000g, 15%)3H 3 ch 1 AF NS Aot
412nmo| A FREE £A3 F SH7F 23E DINB
2] S FFAF(13,100M 'cm ) E o] g3 dFe AN
&t Free-SH719 354 Agdo] AZAEY
250pl, Z4#%<F 1,550p19F 20% TCA 200p1E Yol % 2ml
233, 99 e W o 20N 158 FoF e
A O, g4 A& A deA AU
Glutathione reductase(GSH reductase) ¥4 =¥ Racker et
al®9) o] wel Ad o] MEZEE 10p, EDTA
& 9(10mg/ml) 35p1, 66.01mM GSSG 50p19} 9.184mM
NADPH 20p1& @1 0.1M Tris %% °j(pH 8.0y %
% %% Imz vt 2o A8 E & E9F
t} &, 340nmol| A] 3~4% E<F NADPH ¥ %o 2/3 &3
o 7#4E&E 333 NADPHS & F474(6,200
M'em )& A §3to Adstgch

mlm
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&

Al gk

M9 BEAMSL F A EX : Superoxide radicale] A
JH e AL Aust e ol 79 ol el Ag#e 0.
SM QI 4 A(pH 8.5) 750, vlolazE T
(1mg/ml) 501, SmM epinephrine 100pi9} 1mM NADPH
10005 F3th 282 AEdAE & EFF O3, su-
peroxideo]] 2] 3] epinephrine©] adrenochrome2.2 4}3}5]
= 3w W3S 480nmol A Z#(10~18%)5} 1, a-
drenochrome?] 2 F A F(@.02M'em)E o] &35t A
Arat4th. Hydrogen peroxide®] A% &4 L& Alfred et
al 2] ol o)) Alg Foll 100mM Tris $+% (pH 7.5)
5001, vho]A 2% whulal(1mg/ml) 100p], 3M KCl 50p,
catalase(2,000U/ml) 50pl, 0.2M MgCl, 50pis} Smg/ml
NADPH 2511 ¥ 2 $HFE 9ol & Imz & g
& AT 30TAA 1SR BA T, 15%
TCAZ ¥ 2 YA E2(2,000g 158)sk it 28da 2 4
T 15mlE #5te] Nash AlFS H7Hgh F S8CAA
8% Fob 7h2dte] MAAZ L 42mA X FREE &
Aste] HCHOY 2 EF#A5(178mM 'em ™) o] &
3o AAEdcr. Superoxide dismutase(SOD) 4% &
A2 McCord er al ®9] #¥ol] 93] xanthine™} xanthine
oxidase?} & A&l M4 H = superoxide anionol] 2] 3 cy-
tochrome c7t #45& & AN E HE&UYE o]
254} =, 3.0ml &9 cuvetted] 0.1mM2] EDTAZ
sk SomM <14ty $HE(pH 7.8) 2.1mlS} 0.5mM
xanthine 0.3ml % 0.1mM cytochrome ¢ 0.3mlE 7}§F t}-&,
cytochrome oxidaseol] & &3 9 cytochrome c9] A4+
& 7] Y8 uk-S<fo] 50uM potassium cyanide 0.1ml
E 7tst Ak whg-ole) nyaE EejAl7]7] a4 so-
dium deoxycholate(0.1mg/ml)E 0.1ml ¥ o} 0.003% ==&
slge). 58 & 4.2 t}L, xanthine oxidase 0.1mlg}
AEZ 28 1005 H7e F 550mmo) A FRE Wt
£ AUk FF% Z7bol di3t 715 xathine ox-
idased] XS £A3e] FHE TUME £ 00210
EE 9oy, gAxE+ log 0.021-log sample OD/log
20l Ao g unit& A AT} Catalased] A L= Aec-
bei e al o] ol we} 43} o) FRAAT. &
3ml cuvettee] 130mM Q1A+ 9+l (pH 7.0) 500ul, 4]
A B3 40p, 254 660p9t 7]A2 15mM hydrogen
peroxide £ 1,800plE 7}8tn 2 s o, A%
240nmol| A hydrogen peroxideZ} Z+4 =& 4& 439
th 349 gAEe 15 5otd 1 moled] hydrogen pe-

o fo 0x

—

roxideZ HajA)17)= B4 %S 1 uit® AT

EAEE AY G5 AAAAM Fatel g 3 o]
22 giaase Ao =3 FANH {4 HAHLS
Student's ¢ -test B3-S o] &3¢ 2.1, p<0.05% H$ F9
soha W s

4

Mixed function oxidased F2 FH4E9 &
g ;359 HA9 7+ upojaAZFA cytochrome P-
4509] 3}k cytochrome P-450 reductase®] &= % cy-
tochrome bs%+ NADH bs reductase®] A TE =43 o]
vlu gt ZA#= Fig 19 2ok 59 P-450 §hgk2 o
2 mg% 0.28+0.05nmoleo] Y 12, A= 0.35+0.03nmole
EA @97t gAq |8 wgko FAH R Fo
Ao gk 2y P450 reductaset= §+-$-7} 29.9+3.8
nmole/mg/min, 5} %] 7} 58.3 4 5.3nmole/mg/min A ¥ ] 7}

0.50

0.407

0.30

0207

Contentsinmotes/mg}

.00

Swine Cattle

70 - P-450 reductas:

B8 bs reductase

5617

421

281

14 {

Activities{nmoles/mg/min)

Swine Cattle

Fig 1. Major components of mixed function oxidases in hepatic
microsomes of swine and cattle.
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2 AEE YBHUATHp<0.01). & b FF2 &
7} 0.24+0.06nmole/mg/min, ¥ 2] 7} 0.20+0.02nmole/mg/
minZ2 A ¢-7F A dERE o o g Aol & Yl
| ¢kstct. bs reductaser= 37} 2.73+0.28nmole/mg/min,
A7} 2.70+0.41nmole/mg/mins P-4503} P-450 reduc-
seshiz Al 238 Lehh T

P-450 2/Z=4 monooxygenased AT B : P-
450 isozyme®] EA4-& 9 3l7] 91389 ECOD, EROD,
BPDM, AH, TST hydroxylase®} &4 =& 23 3}o] Table
1 % Fig 2, 39 WEb QLT Fig 294 ¢ o] ECOD9
A = 24.5+29nmole/mg/min, = 2] 7} 27.9 +4.4nmole/
mg/min2 A] gl vl HA7t FRo FAHLE
F9Ae g9tk ERODY #AE+ %7} 9651125
nmole/mg/min, ¥ #] 7} 13.6+2.1nmole/mg/min 2 A §-9-7}

Table 1. Activities of testosterone monohydorxylase in the liv-
er of cattle and swine

o i
'k'é};&i?ﬁ C 37+59  372+130
68-OH-T 83.0+39 208.1+7.70*
7a-OH-T 90.4+1.2 32.8+1.2*
118-OH-T 15.4+0.7 348+3.1*
16a-OH-T ND ND
16ﬁ OH-T 49.1+34 120.3+13.9*

a: pmolcs/mg/mm,ND not detectable, OHT hydmxylatndtcsumux
Values are the mean+SD with 4 make cartle and swine, respectively.
* Values of cattle were significantly different from those of swine(p { 0.01).

120
EER ecoo

96* @8 eroD
> L L
>
g 727
B e
g
S 48 1
N
C
S R A E

24 7

o]
Swine Cattle

Fig 2. Activities of P-450 dependent monooxygenases in hepat-
ic microsomes of swine and cattle.
ECOD : arbitary unit, EROD : pmoles/mg/min.

301

Activitiesinmoles/mg/min)

Cattle

Swine

Fig 3. Activities of P-450 dependent monooxygenases in hepat-
ic microsomes of swine and cattle.

$2 2%& Yrhirhp<001). BEDMe] B4 EE B3
7} 2.23+0.82nmole/mg/min, ] 7} 0.76 £0.30nmole/mg/
minZA g7} @A 2 GAEE JEHI(p<0.
01), AHY B4 = A 897} 0.95+0.10nmole/mg/min,
2] 7} 0.33+0.080mole/mg/minZ A 3971 =2 AAE
3 &)%) th(p<0.01). TST hydroxylase®] &A= Table
12} Fig 4o Jehl Atk TSTY diARHE2 11715 89
T ATk A FPoll YoM 6= 83.0£39
pmole/mg/min, 208.1+7.7pmole/mg/min, 7a-v= 904+1.2
pmole/mg/min, 32.8+1.2pmole/mg/min, 168- 49.1+34
pmole/mg/min, 120.3 +13.9pmole/mg/min 2 4] % 5 &7+

Peak intensity (mv)

L} ] 48 58 a8 188

Migration of testosterone and its metabolites (mm)

Fig 4. HPTLC profiles of testosterone and its metabolites from
microsomal biotransformation of swine and cattle.
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2ol 2 YERRQY 0. Hp<0.01), 16a-= %], 39
A &R 4kt Total-SHE F7bo] w23
HoF 1, free-SHE 3o u]s] 27} 34)
< FE e o(p<0.01).

Free-SH % 7-SHel GSH M3 4 E0 M b|D .
Free-SH7| ¢} T-SH] §H3F & GSH peroxidase, GSH reduc-
tase, GSH-S-transferas®] @4 T 1= Fig 5, 6 ¥ 73} g},
Free-SH 3}8tE9 38 24 g3 @97 0372012
amole©] 31, $}2]+= 1.05-+0.20nmoled s 2|7} &&wch
E 0.1 (p<0.01), T-SH 3§H& 9] ke #9871 103+
Linmoleo] 31, sHA|= 14.5+1.8nmole2 A Free-SHe| &

A

2

= =
T =3
= =
e T

o -y o

il
Hir o

Free-SH

T T-SH
3
D
@
= | b O L
o]
S~
@
9
g
@
2
C
9]
2
c
Q
O]

Swine Cattle

Fig 5. Contents total-SH group and free-SH group in hepatic cy-
tosols from swine and cattle.

507 Bl  GSH reductase
2 . -GSH peroxidase
E 40
o
£
g 3071
é’ 201
3]
g 10

6]

Swine Cattle

Fig 6. Activities of GSH peroxidase and GSH reductase in
hepatic cytosols from pigs and cattle.
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Fig 7. Activities of GSH-S-transferase in hepatic cytosols from
swine and cattle.

Ft A 43S B39 tH(p<0.01). Phase 11 4H3-9)
SR A AR GSHSH conjugation ¥FE-S )
3l+= GSH-S-transferase®] &4 &&= 99 w7} 7z}
77.2411.8 unit @ 464.4£91.6 unit2 X 7} A A =
< 848 el A k(p<0.01). 22u} GSH reductase®)
HA4 e 397 38.147.9 unit, H 2|7} 22.0+3.6 unitE
2388 &7 o 28 ¥ HE BAFYH(p<0.05).
GSH peroxidase®] &4 == &9} )27} 22 205+2.0
unit, 21.9+3.2 unit= 43 A}o)7} gl
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Fig 8. Formation of reactive oxygen species from hepatic mi-
crosomes of swine and cattle.
superoxide : nmoles/mg/min.
hydrogen peroxide : nmoles/mg/10min.
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Fig 9. Activities of superoxide dismutase and catalase in hepatic
cytosols from swine and cattle.
superoxide dismutase : U/mg protein,
catalase : U/mg protein,
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