FUTEEEAGE (B 12% - SH 198 - 1989
Ewha Med. J. Vpl. 12, No. 1, 1989

ArstvrA A BHT, BHAZE AW Mixed Function
Oxygenase S0l m|X]& g+

ot th st ot AsistwA

¢

= Abstract=

1l
=

(]

[+

The Effect of BHA and BHT on Mixed Function Oxygenase of Liver Tissue

Nak Eung Sung

Department of Biochemistry, College of Medicine, Ewha Womans University

To evaluate the effect of BHA and BHT on liver tissue, BHA and BHT, 100mg and 200mg/kg
B.W. respectively, were given to experimental animals for 4 months.

Microsomal cytochrome P-450, cytochrome bs, cytochrome C reductase activity and lipid peroxidation
of liver tissue of experimental animal were measured.

The results were as follow 5

1 Cytochrome P-450 increased significantly in experimental group given BHA but cytochrome

b5 did not.

2) Cytochrome oxidnse activity increased moderately in BHA group but decreased in BHT group.
From these finding, it can be assumed, that BHA and BHT has no great effect on human tissue.
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tert-butyl-4-hydroxyanisole(BHA) & 3.5-di-tert-bu-
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MG BEE YT 23T A8AAY &
A A AHEHL A48FES 2T, BHA 100
mg/kg bw. ¥ 200mg/kg b.w. F9T 3 BHT 100
mg/kg b.w. 2 200mg/kg bw. & 5708 FE 39
njd Atgo BHA ¥ BHTE #7}38to] 47047 A
kgl

BHA, BHTS AR&-%¢ tistele A% kg 1mg,
5mg, 10mg, 20mg, 50mg ¥ 100mgE F43td A
AAEE & v 50mg FAMAE VHEEE 99
e HEE Fd & 7 Asith @ 50mg FoT
o A 47] dwho] Fzte] Wyt v A E o wla} 100mg,
200mg FATFLE AAs T}

SEEREF
BHA, BHTE Sigma AA%E AH&sgon
e AR 5 13 A e,

AEAE

ol A Bt ure} Zo] HUFES X T, BHA
100mg, 200mg ¥ 37, BHT 100mg, 200mg F =%
S5ToR THEA ML AASE T 1243 54
N7t & ether2 7HEA M T A8 5}l
e AFsA HEAE ice-cold 0.25M sucrose
fdoz AA LW FAE AAT H UF B
st Addl AF3Hch

Microsome® 2l © 7tx 24 1g& AH Y ice-cold
0.25M sucrose S9o2 743839 microsomes
28 go?

Cytochrome P-450 3 #3739 | Omuna, Sato™ %
Smuckler§ 2.2 &A 8} 3 ).
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Lipid peroxidation =74-& malondialdehyde &<
thiobarbituric acid®¥'¥2.2 &4 3¢th.
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NADPH-Cytehrome C reductase &4&4H .
NADPH-Cytochrome C reductase E4E=+&
Omurad'®e ¥HE A-E&-ste] NADPHY &5t
Cytochrome C% #9H<= A=E £43A UV-
Vis spechrophotometerg AHE-stS1 o™ 550mmol
A9 F2=E 5A3A ol W9 molar extinction
coefficiente 21.1mM* Cm'Z Hd o},

SR-RYRS

1. &3 Cytochrome P-450 & %9 HE

E 1904 Beutkst Zo] iz o glolH 261+
0.05mmoles/mg protein®] $1t}. BHA 100mg/kg B.W
o] 4= 555+ 1.25 nmoles/mg protein®. 2 57} &
A7 Wz g9de FE EAt(p<01).
BHA 200mg/kg BW. 5o Slo] A& 11.51+4.37
nmoles/mg protein® 24 Z T3 100mg T F 9
Hgte] A F77F & ¢A H A (p<0.05).
BHAR 9o HFAE Frhge] oot 1
BHT 200mg/kg B.W. F4T lo]A = 100mg¥F
o7 & ¥t 9%len BHA 200mgs ool
Hete e 2 F7heE ¥ vl d2S ¢A I3



Table 1. The level of cytochrom P-450 in rat liver
microsome treated with BHA, BHT

Group Cytochrome P-450(nmoles/mg protein)
Control 2.61+0.05
BHA(100mg/kg of B.W) 5.55+ 1.25%*
BHA(200mg/kg of B.W) 1151+ 4.37*
BHT(100mg/kg of B.W) 754+ 1.11*
BHT(200mg/kg of B.W) 7784 3.25%%*

Each value represents mean+ S.D.

*  Significantly different from control value p<{0.001 4

** Sionificantly different from control value p<<0.01
** Significantly different from control value p<<0.05

Table 2. The level of cytochrom bs in rat liver micro-
some treated with BHA & BHT

Table 3. The activity of NADPH-cytochrom reductase
in rat liver microsome treated with BHA

& BHT

Group NADPH-Cyt.C reductase
(nmoles/mg protem/min)

Control 3247+ 5.09
BHA(100mg/kg of B.W) 4645+ 9.37*
BHA(200mg/kg of B.W) 46.78+ 13.05*
BHT(100mg/kg of B.W) 2103+ 4.66%*

BHT(200mg/kg of B.W) 2457+ 5.69

Group Cytochrome bs(nmoles/mg protem)
Control 0.066+ 0.007
BHA(100mg/kg of B.W) 0.073+ 0.009
BHA(200mg/kg of B.W) 0.082:+ 0.010*
BHT(100mg/kg of B.W) 0.066+ 0.012
BHT(200mg/kg of B.W) 0.075+ 0.009

Each value represents mean+ S.D.
* Significantly different from control value p<0.01

2. ZEZ2AY cytochrame bs8H#e HEF

3 2004 Bente 2ol 2T oA E 0.066
4 0.007 nmoles/mg protein®] £ A ©| BHA 100mg/kg
BW. FoTol oA 0.073+ 0009527 200
mg/kg B.W. %ol & 0.082+ 0.010 nmoles/mg pro-
tein®] T}, 200mg F T A %7t S AN
o & WEe 1Stk BHA F9FolA 100mg ¥
o2 0.066+ 0.012 nmoles/mg proleiu® A &
T3 Zol7t AL 200mg/kg BW. FelddAE
0.075+ 0.009 nmoles/mg protein® 24 <7t F7}
He 349 dRed 99 sle F7te it

3. 7t34u NADPH-Cytochrome C reductase &
A& st

#3004 Bzutet Zo] 2T oA E 3247
+5.09 nmoles/mg protein/min ¢] 7 °] BHA 100
mg/kg BW. TN M= 4645+ 9.37 nmoles/mg
protein/minZ24 99 & F7H7F A A1 (p<0.05)

Each value represents mean# S.D.
* Significantly different from control value p<<0.05
** Sionificantly different from control value p<<0.01

Table 4. The effect of BHA & BHT on lipid peroxida-
tion in rat liver microsomes

Group  lipid peroxide(nmoles of malondialdehyde
mg protein/30min
Control 3387+ 2.34
BHA(100mg/kg of B.W) 34.02+ 13.02
BHA(200mg/kg of B.W) 3532+ 5.04
BHT(100mg/kg of B.W) 35.86+ 5.22
BHT(200mg/kg of B.W) 4256+ 4.55

Each value represents mean+ S.D.
* Significantly different from control value p<<0.01

200mg/kg BW. Fo oA+ 46.78+ 13.05 nmoles
/mg protein/min® R Hdd= 49 Y=
F7H7h 292 (p<0.05) 100mg FA T 7] Apo]
de 2 ¥t gigith

¥ BHT AT A= 100mg FIT & 21.03+
4.66 nmoles/mg protein/min® 2o ¥ s &
A3 A& H Y (p<0.01). 121 200mg FoTof
A& 2457+ 5.69 nmoles/mg protein/minZ A o]
2o HEE 94 A ZFhHPOY 100mg F
T3 Atolde & Wb gigle

4. 7+244 Lipid peroxidatian®] o34

F 4o Beupel Zo] vz A lipid peroxida-
tian 27 A7)+ lipid peroxide &% W& U
Zro] lolAE 33.87+2.34 nmoles/mg protein/
min °]= Z°] BHA 100mg/kg B.W. 200mg/kg B.W.
£ T8 A3 7+ 3401+ 3.02 nmoles/mg protein
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/min 2 3532+ 5.04 nmoles/mg protein/minZ A
HEzTHY Atold] 2 Wyt 9%l #9 BHT
Fo ol 3ol 100mg/kg BW 572 3586+ 5.22
nmoles/mg protein/minZA thEZH ¢ Alold] W
37F R e™ 200mg Tl AoiME 4256+ 4.
55nmoles/mg protein/minZA 2ol wldla ¢
e F7HES BRI (p<0.01) 100mg F97F
200mg FoATAlAE F7tH e BEo At
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1. BHA, BHT®o]7} 7t%3 microsame cytoch-
rome P-450, by E&Fo] u[A &= 4%

200mgF AT g2 7o) Hgd AT F7HE B
3 100mgFoiwel ¥eto 200mgFALE GA
A $7F I A &¥ BHTE 100mg, 200mg
FoT BF 5€E F/HH32 gl 100mg T4
7% 200mg Fo Aol ol & 2ol 7} ¢l Tk, Cytoch-
rome hs9] $1oJA= BHA, BHT o7 %4 4§
oA 99 gle W FEHA EAh Aol =
AE Z+F carcinogens A7 Ho FHL3HA
o A2 ol9 FAHHE EHE | cytochrome
P-450, bs2 H4 gt ol E42 k23 micro-
sameU] o] mixed function oxidased] & FAHLAE
electron transter® &9 H?, 1AM 7EE Ao
ojd 2 go] 3l S Wo = cytochrome P-4502 1 A] &
o] ARG EAAGHE} AFHE AL Ho g
ot 1A ZE FE, steroid D AHHE TA}
ARE 29 de Aou®, HFH 9 23 micro-
some W SkETALY] Hofste E4he €44 W
Ale 89028 FH8, T8, 48 Ao 2
AEEEI 2A FE g Ho o) B4
e} YAXE cytochrome P-450 ol F719
202 Hd it} 457 BHA, BHTY w4 &
AgALE] Uugs THE v A JheeVE T
ZZ oA aflatoxin B,7 DNAY 2834 oA ¢
BHAS #d] tisted] S & vl glv). £3 BHA,
BHTS 44 % loMe 7tz2Ad 4% carc-

o i mi

noged] E45E AAGGE L1t Hu} gich, 34
29 ADH, morphin, alcohol59 A& A3
&9 5938 vl cytochrome P-4509) #4E et
Woha B3 3 b FEF Yol A= alcoholF
oAqA F7F ok BRI g} ik o) 2 4
TEIGG 2 Jd¥EAAE tzsty 2Add cytoch-
rome P-450%] %7t} BHA, BHTY ¢HEE29
AA ZAEHe dA S FA7 G2 A7 €} oo}
Zol st} ¥ 2914 e vle} 2o] NADH-cytoch-
rome C reductase?] 4= 910} & BHAE 100
mg, 200mgFoT 5 tE o] vEE o9 e
F7HeE EQY. 28y BHT F9Td oA e
FTEF AadHe Z¥oz vepda g Cy-
tochrome C reductase® microsome electron tran-
sfer A & 243t E2AZA cytochrome P-450, bs
M EE BHAAME 28 Aoz Yehya I
QU BHTE 288 #H4H L YA oo & #A
T8 opy dAA %33 9o BHAS BHT 9=
g giketA] olw A BHTE toluene 3&Eo|th.
YA alcoholFo offA U AFo] ofdr}
A Z

2. BHA, BHT5% & Lipid peroxidation®¢] &7

Biomembrane® subcellular organelle lipid pe-
roxidationd] 8% ARV} €}, ¥ 4olM B
THke} 2o] BHA, BHT ¥4 % A BHA, BHT 25

CERTd W] & dssh g1glew BHT 200mg

Fofgo] QoA &zt F7t He AFoE Uy
HoH(p<0.01). ol= ZFZEHUgA alcohole F
3} lipid peroxidation®] Z7} H b Ao B g
v QloPo?, g8y 252 alcohol Fo o] $lo) A
microsomal lipid peroxidation®l = & #H& 7} gictx
Big v} 9lch 9752 BHA, BHTS WA & A4 &
A sk o] F2A lipid peroxidationo] W AE A
EeoA dehdA = glo] mAEY tale o]
ol oy 2702 AAAAIL €2 SHgsta
Aok 22y AR 4¥9ZA2E BHA, BHT ¥
oA A FETRAY lipid peroxidationol & A%
& 234 gv Aoz ¢#HAT gk

BHA, BHT® 7} 222U 715 tiAle] of® 4
£ YA 7t dEtde 2 488 EQE 3
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A5 E9 47§97 BHA, BHTE Z27] A% Kg%
100mg, 200mg? A& F¥F & F FzAY
microsomal P-450, bs, cytochrome C reductase acti-
vity 2 lipid peroxidations ##3}o] 7rz 3] tf g
BHA, BHTY ¥ && 2AHE v} ofefiof 22 48 ¢
g

1 Cytochrome P-4502 BHA, BHT ¥49¢ 2%
A 77 LY cytochorme bsoll $LOIA &
gegle Wie Al

2) Cytochrome C reductase activityol] 1014+
BHAGIA= o2 S7bH 2 gi9lou BHT= #4
e A

3) Lipid peroxidation®] 31|41+ BHA, BHT X%
Wtk sl

o]’¢ 3= BHA, BHTZH 4 E7H8 A4 A A4 A
Ae] FASA R o] &7 Yo AA E FFL
e AoR 33T 71 U
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