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Effects of Chronic Ethanol Administration and Cold Exposure on Rabbit
Adrenocortical 11 g-Hydroxylase and 18-Hydroxylase Activities

Duk-Yong Lee, and Nak-Eung Sung
Department of Biochemistry, College of Medicine, Ewha Womans University

Rabbit adrenocrtical mitochondria contains cytochrome P-450 dependent hydrox-
ylase system, capable of catalyzing the hydroxylation as well as other modifications
of variety of lipids and foreign compounds, including drugs, pesticides, carcino-
gens, Ethanol enhances the activity of the microsomal enzyme system, and cold
exposure increases various enzyme activity, The present study investigated the eff-
ects of chronic ethanol administation and cold exposure on rabbit adrenocortical
mitochondrial 11 g-and 18-hydroxylase activity, cytochrome P-450 and b; and AAF
hydroxylation, serum cortisol level and lipid content of the adrenal cortex.

The results obtained are :

1) When rabbits were administrated with 159% and 309% ethanol and were exp-
osed to cold, the level of adrenocortical mitochondrial 11 8-hydroxylase activity
was increased, but 18-hydroxylase activity was slightly increased only in the cold
exposure group. This result corresponded with an increase of serum cortisol level.

2) When rabbits were administrated with ethanol and were exposed to cold, the
level of cytochrome P-450 in adrenocortical mitochondria was increased, but cyt-
ochrome b; level did not change. Ring-hydroxylation of AAF did not change, but
N-hydroxylation was increased.

3) When rabbits were administrated with ethanol and were exposed to cold, the
levels of total cholesterol and triglyceride in adrenal cortex was remarkably incre-
ased, but phospholipid level was reduced.
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Steroid 31§12 9] hydroxylation 3}-82 cholesterol
squalene o 2 35 A 5 A4 dojvtz m
} cholesterol o) A} 3} 4 o] 4} steroid & 2 Eo)} o
F4k A Aol a3 9L gk olw 2E hydro-
xylation ¥}-¢ -2 mixed function oxidase system o}
ol gl dolrlm & (Stryer, 1981) cytochrome P —

450 st NADPH (reduced nicotinamide adenine di-
nucleotide phosphate) & 3=} Al o Al 7} 8T
= 4ty COo 944+ hydroxylation o] #}s] ¥}
(Pyan 51 Engel, 1957). Cytochrome P —450.& 2
41¢] mitochondria v} 72| microsome el 4] A=
= A=A LA 9 terminal component o]tk NADP
H = high potential electron-¢ flavoproteine] =

ot m[o

X

2312 v}4] nonheme iron protein ¢l  adrenodo-
xindl A w4leh. Adrenodoxin 2 A AE 413 ¥
cytochrome P —-450 o =l&hs}u] o] 2 olsf 3=
cytochrome P —4500¢] O, & &4 3 g v} (Stryer,
1981). o]24 cytochrome P —450.& 71z & vjo] 4
7% <E5¢ hydroxylation A17] A b RAld) A ste-
roid 3} 8% 9 hydroxylation 343 o] o ge} (Conn-
ey, 1967). 3415z 9 mitochondria & cytochrome
P —450 hydroxylase system -2 #8353z glo= ch-

olesterol 2 %-¥} side chain-& A A35}e] (o]& cyto--

chrome P — 450-% P — 450 scc &} ¥-Z v} )pregneno~
lone & w}E3 steroid 3l ¢-F9 11— 9 18-hydro-
xylation -2 Z ¥l v} (Magnus 5, 1978). Kominami
= (1980) o] ¢35 cytochrome P —450 scc ol 118
— 9 18 — hydroxylation & &vig}L cytochrome P
—-450 & sl t2leow clEda Bag e grh
3ls cytochrome by &= NADPH dependent hy-
droxylation 9}-¢& ZAs}E=d 8% 9L 3H
NADH dependent hydroxylation 3% ¢l %98 A
Rolr} (Lu g, 1974). o|§ H4%2 98, 4, ¥5,
FE 54357, stress, TR T gl o ok4le o
4 8k-2 ut=tl (Conney, 1967 ; Gillette, 1971).
Ethanol & 4 #3lwl 7rzA |4 o) F A A4 E
microsomal ethanol oxidizing system (MEOS) 2|
Z40] SAHetxn 3+¢a (Lieber ¢} DeCarli, 1968
; Orme — Johnson, 1965 ; Teschke %, 1975 ; To-
ban 3 Mezey, 1971) o} 2} ¥ phospholipid
o} el o]l okd Z 719} smooth endoplasmic retis
culum o} 4] (Ishii 5, 1973) & 23l & =
4.2 cytochrome P — 450, NADPH - cytochrome C

reductase 8} 22 49 Frix Fulsle 2 (Misra
%, 19715 Joly 5, 1973) ¥ 5 <& AUdAE
% 71471 Al 5 o). Microsomal ethanol oxidizing sy-
stem-2 NADPH o} Exp4le] 9] 44 2] &5e] CO
of ol5] R-EA oy ofx v} (Lieber 8} DeCarli, 1970)
=34 microsomal ethanol oxidizing system & o &
k&S W ALA)7] = mixed function oxidase system
s wl&sbetn 2ad vk 9 vl (Lieber 8  DeCarli,
1970 ; 1972).

UFE W Fodsid RANA TR FulE A}
A7) 3 (Stokes, 1971) =3 ZtzA 9 A A
A 3 o) FAHYE R % ok (Horming 5, 1962).

Selye (1946) &= 94, w3, d¢ 4, g
rEHEE AFL “stressors 7 Elw © tﬂ~]—9§ v} Es-
tep 5 (1966 ) 1 Asfeldt 5(1968) = o2 4t stress &
al#4] €AW cortisol o] ¥ L mmalgPch =7
Vahouny (1963) 9} & (1966) 5-& A &FA¢ Px
%2 ¥ & cholesterol 3-8 F74512 Az
A 2 AGAE ¥R FA4A0 vk shATh

olopzre & WAL Wlgoe g Azl ethanol
Folop e x=FF 2719 4812 mitochondr-
iac) 4 cytochrome P—450¢) 2|3 118 — =2 18
—hydroxylase &} ¥ 312 23 u=}t stg o =3
11 8 — hydroxylase o} 2} 35}¢] 434 5L cortisol 2} €
A TEE 2Aslo] T4 A xY AAE
2 dlastnat sge) o) 3 vl Eo] cytochrome P —
4502 wigtdl wtE GFEUAE golrI| $std AR
gk 7+ B4 ol 2 —acetylaminofluorene ( o]3} AAF

2 oFy|g ) o ring —hydroxylation 5% N - hydroxy-

laion & 3456l Fl & AE A0l w3
£ dhelth
AP ENT
A A¥AR

1. A%

A% Lskgwade =7 80 wiel &
Agg o Vot

2. A¥&

AlF:ozFensd Br 200heEE 254 (soy-
vegetable powder =50:50) oz 8

Wz E 9 3A

bean powder :
F7; AgstgEh

A2 aa 13 159% ethanol §92 5ml/
kg4 stomach tube & %3 8 F7 AT Fosty
121
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A3F:ud 1350 30% ethanol-g4-g 5ml/

kg# stomach tube & F3| 8Fzk AT FAslIGith

A4F:5Ce el 857 Y 2474 x=F
A7 ok

3. 4 °of

7}. Bovine serum albumin : Sigma #} AF

W [1,2-%H) deoxycorticosterone (0.5 uCi) :
New England Nuclear 4} #| &

gt [ 9-"CJ AAF (0.2 4Ci) : New England Nu-
clear 4} A &

g}, NADPH (reduced nicotinamide adenine dinu-
cinucleotide phosphate): Boehringer Manheim Bio-
chemicals 2} A &

u}, Cholesterol : BDH Chemicals 4} #] %

B. Ay

1. Mitochondria 2] ¥

Mitochondria ¢] Z#l= Lotlikar 52| #}4 (1967)
ol wle} AAE 249 x2.2 Potter Elvehjem
homogenizer 2 A}-83l¢] 0.25M sucrose £ o 7
25% WALAe] HEE Aeste HFILLAS
(Damomn /Model ice'B—20A) g 9,000 xgol4 10
Bz 23t AAE 0.26M sucrose & 15}
o 1g/ml7t sl=& F449& wEgch

2. wd HF

oy FEFe Lowry 59 94 (1951) o2 44
A} 7 Spectronic 21 spectrophotometer (Bausch and
Lomb) & 41-83le] 700nme) 4 EF%E S5
WA gk ¥ 8d oz bovine serum al-
bumin-g A-&3F% vh

3. 118 — hydroxylase 2 18 — hydroxylase 9] 2
4 &3

11 8 — hydroxylase ¢} 18 — hydroxylase #AxzL
Watanuki 5-¢| ub4 (1977) o2 &3 slgvh

Cysteine (5mM) 3 EDTA (0.5mM) 7} %= po-
tassium phosphate buffer (50mM : pH 7.0) ¢ =¥
7 cytochrome P —450 (0.3 ~ 0.4 nmoles), adreno-
doxin (10 nmoles ), adrenodoxin reductase (16 uni-
ts) &} substrate = [1, 2 —3H] deoxycorticorticoste-
50 nmoles) & 492 }-& NADPH
(0.2nmoles) & Yol 30 Cal4 10 £z} incubation
3t vk Incubation & 8182 B 23t #FE5o dof
FRA Al7]a diethyl ether 2 wl-5-¥4-& F&3Fgrh
Trimethylamine (0.1 % v/v)< R =2 AFL5he]
silicagel thin layer chromatography = 118-hydro-

rone (0.5 ¢ Ci :

xylase 21 18 — hydroxylase 2 2 #]35le] radioimmu-

—5__

noassay o} ¢|she zzel & &3 .

4. Cytochrome P —450 2 by o 3%

Mitochondrial cytochrome P —450 §t#-2 Omura
o} Sato 2] u}¥ (1964) o} we} spectrophotometer (V-
arian SP —624) 2 490nm 9} 450nm )4 reduced
—carbon monoxide complexo] EZx =2 ZA3ly
t}. o]# molar extinction coefficiente] &= 91
mM~tem~' 2 gk

Cytochrome bg 2] #4.2 Smuckler 52| u}(1967)
o wtel cytochrome bg ol ¥zt Abs}g 4po] o
FHEE 24nm 9 09omold EHHAG.  oldf
molar extinction coefficient ] = 185mM~'cmt
2 sy

5. Ring —hydroxy AAF ¢} N -hydroxy AAF¢]
&3

Ring — 3% N -—hydroxy AAF = LotlikarZ2 4}
% (1967) o weh 3455k

AAF ¢ ring — 3 N —hydroxylation-g& ¢4} incu-
bation medium ¢ & 50mM HEPES buffer (N~2—
Hydroxyethyl piperazine —~N —2— ethanesulforic acid
: pH 7.8) 0lml, 0.1mM[9-%C ) AAF 0.02ml,
2mM NADPH 0.2m! = mitochondrial fraction 0.2
mlZ Yol 37°Coi4 30 %z incubation 5}¢th

Incubation 3¢ 7+ Alg el 4ml9] ice cold
1M sodium acetate bufifer (pH 6.0) & »}sle] uk-&
< FA A 7|5 &4 diethyl ether 2 7} hydroxy-
lation & o AFE2 $£%3519ch Ring— 3 N-hydro-
xy AAF = cyclohexane : t— butanol : acetic acid
:H,0% 18:2:2:19 vz 283 AAAE 42
3}e] paper chromatography s 2-v]5l3 liquid scin-
tillation counter (Packard Tri ~-CARB 300 CD) =
radioactivity 5 A s} HALEA-E H%sigeh

6. ¥ cortisol o] A=k

@3 cortisol & Tilden o} ul#l (1977) o 2 Game-
ma —Coat PI— Cortisol Radioimmunoassay Kit,
CA 529 (Clinical Assays A} A %) & g3t 2
k9 ok

Micromedic Model 25,000 autodiluter = 5.041
o] serum - #3}le] 1mle) tris /tracer(Tris (hydro-
xymethyl) aminomethane buffer (pH 7.4, 10 nmol-
es/liter) 2 5ml (0.3 Ci) 9 1257 _labeled cortisol
derivative 88 -2- 5] 43]4] 55ml 7} isotonic saline
d &3 54 Frh] 5 Yol antibody (rabbit anti-
cortisol serum) — coated tubed] B9y = &3
Z 45°C 14 6057 aluminum heating block ¢
A incubation 5}¢it}, “ Bound ” ¥ 2 4]-E (analyte)



3 tube o] W -&5¢q] ¢ free” analyte = free analyte
£ aspiration §}= 24 ZEzslgdch 2 “ Empty” tu-
be & Packard Autogamma spectrometer, Model
51122 18z} 2339 computer calibration o =
A el 1

. ¥ASAN ALEF 27

7t. % cholesterol 3grske] A

% cholesterol o] .o Zak o] 9y
Bate] bt o] AYE Gk

1mg ¢} RaAgadz2-5 1mle £ (methanol :
acetone = 50:50¢] Z3 )} 9} homogenizedl =&
#FE oA FlEJ deldwlx] EERA AET £,
Aotz YA2A g 20ml 24 AL 2A
<% Toyo No.5B A=z oisgel o Iml 2
109 =% 204 343l 3435 J9 1mlE 30ml
Eol M1ARH &A B 5244 &9 @A
8 Az, A 2 A
andard 29 (cholesterol 0.1mg/ml ¥ 241)2 ¥,
A 3 AL Fuigieh o] AN AP o] 3ml 9
Wazidd sstd 3 £E591A B F55 ¢ 30
2 FRost ALz dAANFAYE 2 F gA Ak
(25g2) FeCly & Hmls) Y24l 8947 A3
Aoz stu, o §4 1mlE g Faoz A
s 100 3] A5} working color reagenti 58]
)2 2wl Az se obg g E3sled 2027
8kx] 319 ol Spectronic 21 spectrophotometerg <}
25lo] 560nmoj4 EF5E =4 3to] calibration
curve o] ols] sty th

1. Phospholipid g9 =

Phospholipid 3+ 2.2 Connerthy =
& o) &ste vhgd o] Fksigrh

16 x150mm glass —stoppered tube (10 ml T4 =
4}) ol adrenocorfical homogenate 0.2ml & Y2
5 9% trichloroacetic acid 5ml 2 H7}35ld & E£F
g & d4dRZgsigrh 4548 A AAean di-
gestion £ gN ( EF < tconc— H,50,: 70% per-
chloric acid=50:25:25) 1ml ¢} glass bead &
42 o& std4LsAgth

437 23 % 1-2873 3444 $F4 lml s
g 15 259 7143tk 2 & 50% sodium
acetate 28 -¢ 1ml @3 10ml B4R SFFz
APtk o rle) 2.5% ammonium molybdate FY
1ml ¢} Elon £ ( 3% NaHSOj £ 0} P-methy-
laminophenol sulfate & 24712 ) 1ml E 2] =
Zghgk e 15 Bz ¥hx]5kgl o7l Spectronic 21
specirophotometer 8 700nm e} 4 EFF = F 2R3}

(1954)-2 o]

1ml 2] working st-

o] whu (1961)

d)

gt} Reagent blank = xl3 3?;-}*1» 0.25ml, 50% so
dium acetate 8% 1ml, 2.59% ammoniun molybd
ate - 1ml, Elong< 1mle £F4 87%ml &
& &3k Evlslgrh

Standard = 20 yg ¢ phosphorus & T g4 wor-
king standard 28 (4394g¢ KH,PO,&
2 A 14E ubEe] AE F4 2mlE Qo] H
AgAog slm, o €9 imlE FF42 250ml
72 # A 3le] working standard &< o = shgir})
5ml o} 215 84 0.25ml, 50 % sodium acetate &
4% Y1 unknowns He Wyoz FHsgrh

vl Triglyceride &2k A g

Triglyceride §tgk2. Handel 3+ Zilversmit o w}
(1957) & o835l oh-gal o] A wslglh

28 x130 mm glass — stoppered tube o] adrenocor-

2 A
5T

tical homogenate Iml-E ¥ 3, 18ml¢ chloroform
£ 73k e E 2tm 10 B3} AlA EEYh Fat—
free paper 2 o sg F A2Ag 1ml, 2ml, 3ml
# sl 3709 glass —stoppered tube (15 x 300mm)
o] 29 v} Standard corn oil £ (0.05mg/ml ch-
loroform) = 1ml, 2ml, Sml #sted 3749 G4
el 42 F 2E AP f0F FLAZCh
Standard 2} unknown z}7+e] 1,2 Al¥ale) 0.4
% alcoholic KOH 29 0.5ml & = »}35}4 o} (sapo-
uified sample). Z+7te] A 3 A Ao alcohol 0.5
ml £ 79 ¢} (unsaponified sample)., == AL
60 - 70C & 1587 % =g 0.2N H,SO,
0.5ml & H~tstedl 24 37 AYREL BE 48
o 1527 9o GBS AASNAY o EL A

JZrA1# 0.05M sodium metapericdate -g<} 0,1ml
5 4¥3, 10% % 0.5M sodium arsenite £of 0.1
ml & 3 steled Asbge Algvh 2e=4 0

Akekzl £ 0.2 % chromotropic acid 5ml2 Yo
g ohE 100°Celt A 1 Al7E 3087 StEd 3
7Z+A]# Spectronic 21 spectrophotometer 2 570 nm
A4 FFEE £ 5l calibration curve o} o5 3t

-
% A Fahg o

o

4 g 2 1

A. H415]A mitochondria o] 118 — hydroxylase
% 18 —hydroxylase 8] g4 %

Ethanol oo @22 ¢4 =7 3454 mi-
tochondria o 11 ﬁ — hydroxylase ¢} 18~ hydroxy-
lase o} &4 % w3 Table 13 Fig, 14 »ni:
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300 1
[:j 159% ethanol group
309% ethanol group
m Cold exposure group
200 + 9%
2
%%
%
//
S %
- ..::": /
L -t /
100 4 I é
Control 11 B-hydroxylase 18-hydroxylase
Fig. 1. The level of 118 — hydroxylase and 18 — hydroxylase specific activity in rabbit adrenocortical
mitochondria treated with ethanol and <cold exposure.
Each value represents a percentile compared to control data,

Table 1. The level of 118 .—-hydrc.)x.ylas.e and _18* wle} ek & 118 —hydroxylase = 15 % ethanol
hydroxylase specific activity in rabbit 30% ethanol = A A7 3.344 0.0 )
adrenocortical mitochondria treated with = % e afao Fol el 4 = 3.344 0.09 nmol-
ethanol and cold exposure es/ mg protein (°]3} nmoles 2 oF7|gH), 3.87 +

0.11 nmoles o] 31 &4y »&FL 5.6710.98 nmoles
118 —hydroxy- 18 —hydroxy- = =
Group lase (nmoles/  lase (nmoles/ 2 d&2F 2.6740.13 nmoles o] ¥] 3o} 25 o)
mg protein)  mg protein) 9l 742 mgow (P <0.05~P <0,001), <
18 —hyd lase = 9 t] 1 Fof o A= 0.165
Control 2.6740.13  0.176 40, 037 o 0:1 mxylase - ;5 A’he h‘;‘m :’H"“ 10 123 6
A £ Fof ol A= O,
15 % ethanol 3.34+0.09%  0.165 0. 041 - nmoles, 30 %  ethanol o} of 4 +

3.87 +0,11%° 0,143 40. 025 ™"
5.67 +0.98%* 0,195 40, 048"

30 % ethanol

Cold exposure

Each value represents mean + S,D. of 6 experi-
ments, '
* : significantly different from control value
P <0.05
: significantly different from control value
P <0.001

K

0.025 nmoles & ©] 239 0.176-+0.037 nmoles of
vsle] AR Y-S vepigient Y xEFL 0195
+ 0,048 nmoles = 9o g+ E715F Y (P 0.
05).

B.
bs

41912 mitochondria W cytochrome P—450

5}
]

o e

HE,

%

15 %t 30 % ethanol Fof 9} ghillel w2417 =



7| BAl5)A mitochondria ] cytochrome P ~ 450
3} bg o} dwke Table 29 Fig. 2o]4 xE nie}
Z ok

2 cytochrome P — 450 8+8k.2 15 % ethanol %o
Fo} 4 853+0.052 nmoles, 30 % ethanol 5o 72
936 +0.067 nmoles, gy x=S¥e 10.45 + 0.135
nmoles 2 ©] 279 7.35+ 0.044 nmolesd] 4] 5}t
A ol 2oy 3745 2gvk (P<L0.06~PL
0.001).

. Cytochrome b §#%.& 15% ethanol SofFL
0.157 4+ 0.019 nmoles, 30 % ethanol %<2 0.162
+0.014 nmoles 24 = zF2 0.15340,026 nmoles
o #5te] ethanol T F& 2 A7t Aot &4
=37 delAE gddgde FHE wgsH(P L0

05).

%
300+

S

200+

H

1001+

.

Table 2. The level of cytochrome P — 450 and
cytochrome bg in rabbit adrenocortical
mitochcndria treated with ethanol and
cold exposure

Cytochrome Cytochrome by
Group P -450 (nmoles (nmoles/ mg
/mg protein ) protein )

Control 7.35 4+-0.044 0,153 +0.026
159% ethanol 8.53 4-0.052% 0,157 +0.019
30 % ethanol 9.36 --0.067™" 0,162 + 0,021

Cold exposure 10.45 +40,135%* 0,170 4-0,014%

Each value represents mean + S.D. of 6 experi-
ments.
* : significantly different from control value
P <0.05
+x : significantly different from control value
P <0.001

E 15 % ethanol group
309 ethanol group
V//// Cold exposure group

Control

Cytochrome P-450

Cytochrome b

Fig. 2. The level of cytochrome P - 450 and cytochrome b; in rabbit adrenocortical mitochondria

treated with ethanol and cold exposure.

Fach value represents a percentile compared to control data.
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C. 2AxA mitochondria®] AAF hydroxyla-
tiono] viz& AT

15% o 30 % ethanol %o 8} el =247 &
71¢] %415]" mitochondria ¢ AAF ring — hydro-
xylation (R — OH AAF) % N - hydroxylation (N
—~OH AAF) ¢ wsle Table 33+ Fig 314 3%
uke} zheh

zZ R-OH AAF: 15% ethanol Eo] |4 0.52
+ 0.071 nmoles, 30 % ethanol 5o 6] 4 = 0.56--
0.043 nmoles, & =572 0.55+ 0.054 nmoles
24 W EFe 047--0.076 nmoles o} u]ste} 15 %
ethanol 2o 78 A9 stz: Aot 75 i+
(P <0.05).

3% N-_-OH AAF: 15% ethanol %o Fdll A
0.65 + 0.033 nmoles, 30 % ethanol FojF 4 & 0.73

Table 3. Effects of ethanol and cold exposure on
AAT hydroxylation in rabbit adrenocor-
tical mitochondria

R—-OH AAF N-OH AAF

Group (nmoles / mg (nmoles / mg
protein) protein )
Control 0.47 0. 076 0.354-0.017
15% ethanol  0.52-0.071 0.65 4-0.033 **
30 % ethanol  0.56+0.043*  0.734-0.0217*
Cold exposure 0.55-+0.054*  0.864-0.019™*

Each value represents mean -+ S.D. of 6 experi-
ments,
* : significantly different from control value
P <0.05
#* : significantly different from control value
P < 0.001

.
a? 2 e qun e

%

300~
D 156 % ethanol group
30% ethanol group

”IIM Cold exposure group

200 -+
- T
100 + 1 /
%

v v, T
e .
et o

N e

“ v e

MR R R
LIS

';'n'.

: .
RS DAty
O

LU

Control

R-OH AAF

N-OH AAF

Fig. 3. The level of ring —hydroxy AAF and N - hydroxy AAF in rabbit adrenocortical mitochondria

treated with ethanol and cold exposure.

Each value represents a percentile compared to control data.
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Table 4. Effects of ethanol and cold exposure
on serum cortisol of rabbit

Group Cortisol (g %)

Control

15 % ethanol
30 % ethanol
Cold exposure

6.2 4 0.21
30.2 + 0.63 **
31,3 +0.76 **
72.3 + 1.43 ™%

Each value represents mean -1 S.D. of 6 experi-

ments.

«% : significantly different from control value
P £0.001

4-0.021 nmoles, g xEFA & 0.86 £ 0019 nm-
oles 24 Wz %2 0.3540.017 nmoles 2} v] a3}
of %99 dE 7% ngd (P <0.001).

D. A cortisol 3 %

15% = 30 % ethanol 3o 8} Fria) =249 %
7 @ cortisolglzke] w3l Table 49 Fig. 4
A BE el Tk

2 15% ethanol o 2 o] 4l2] EA cortisol &7
2 30.2+40.63ug % 30% ethapol o & 313 +
0.76 ug %, $Y=ETL 723+1.848% = 2T
o 6.240.21g %l et X A F7HE
290 (P <0.001).

E. FAsidd AF 2T

15% % 30% ethanolFojol el nEAA
%o 27l 2A9AW % cholesterol, phospholipid
4 triglyceride $+ % w3} Table 59 Fig. 5 o4

LE e B

%
1500+ [:j 16% ethanol group

L)

1000 1

R

500

30% ethanol group
m Cold exposure group

.

Control

Serum cortisol

Fig. 4. The level of serum cortisol of rabbit treated with ethanol and cold exposure.
Each value represenis a percentile compared to control data,
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Table & The contents of total cholesterol, phos-
pholipid and triglyceride in rabbit adren-
2l cortex treated with ethanol and cold
exposure

Total chole- Phospholipid Triglyceride

Group sterol { ng /mg pr- ( pg /mg pr-
{ ug /g pr-otein) otein
otein
3.26 + 1.35 + 2.15 +
Control 0.15 0.05 0.21
15 % ethanol 7’94_-‘—6_34** 0.98 Oi._()’l* 8.56 Oi._13*
N( .
30% ethanol & 35 T u 0T 20 0 BTLE .,
Cold 0.77 + .. 077 + . 417 +
exposure 0.48™* 0.05** 0.35™*

Each value represents mean-4S.D. of 6 experi-
ments.
# : significantly different from control value

=

= % cholesterol 3.2 15 % ethanol F-o}Folj 4]
7.94+ 0.34ug/mg protein (o}3t pug oz A,
30 % ethanol T 72 835+0.22 4g, FBxr ST
2 977+ 0.48ug o= veht uzF 3.26+ 015
pgo) wE =5 o9y FrE (P < 0001).

Phospholipid 8+ #.2. 15 % ethanol %o 32 0,98
+0.07ug, 30% ethanol ol 0.76 4 0.04 yg, &
WrEFL 077+005pg02 vjz7e 135005
pgol wlE 2F oo F4E 2ovk (P <005~
P < 0.001).

Triglyceride 8- gk2 15 % ethanol 33L& 3.56
+0.13 4g, 30 % ethanol FoJF2 3.74+0.18 ug, 21
By S nsFe 41740.35ug0 2 WaFe 215
0.2l pgel ¥ls) 25 9 E 571 23 (P
< 0,05~ P <0.001).

P <0.05
** : significantly different from control value
P <0.001
% I l 169 ethanol group
300 v T
V, Zr: ] 30% ethaol group
T '/////‘ Cold exposure group
h E / |
200 / ?
:: ..-'. % % .T. /
100 } / v é
s '/‘ T t3 /
Vi T e /
a o T e
o / o 74 o /
B s / P.':':' / e /
l o //‘ bl A y
Control Cholesterol Phospholipid Triglycerde
Fig. 5. Total cholesterol, phospholipid and triglyceride contents in rabbit adrenal cortex treated with

ethanol and cold exposure,

Each value represents a percentil compared to control data,
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A. 24132 mitochondria? 11 8 — hydroxylase
gl 18 — hydroxylase 8} 4w w3}

Table 1 2 Fig, 1ol 4 3E ulol 7o) 15%, 30
% ethanol o 3 3 x 379 H415] & mito-
chondria 118 — hydroxylase | &4 ,._-‘5 2o ¥
3to] Frb=lglem 18 - hydroxylase 4] £ etha-
nol 7ol A 77 o7k ZH4asE Ao d oy
Tl =EFN Ae S 9k

Jones 2} Amstrong (1965 ), Lieber ¢} DeCarli (1964)
Z o Wy 95l stress = cholesterol g4l s} ste-
roid 3 2% A 4-¢ &2 A7cty A3 Stokes (19
71) 7t Bxd ulel Zol 4EL A FoAsw A
A4 Fege BuE AFAcE AE A4S o
ethanol F-of 9} g o] 28 hydroxylase o] 5
7= cortisol 71 &) gloj gl AmbaiAl 7t glow 18
—hydroxylase o] Z4dxq 2 W37 g+ A2 F
slgd e Az Az

B. 433 mitochondria] cytochrome P—450
9 bsgae Wk

Table 2 = Fig 2414 xnE& upe} 7o) 156%,30
% ethanol 3o 73 ¥ xFFol ol =a F4
g]# mitochondria 2] cytochrome P —450 2] §tzRe
o 2ol w|dle] =159 ow cytochrome bgghzhd
Z 437t gdarh

=8 43 5td cytochrome P —450, NADPH —
cytochrome C reductase 7t Z 715 oty B gkl gl
2 {Joly =, 1973 ; Misra %, 1971) Hildebrandt 9}
Estabrook (1971) = cytochrome bg 9| 3ejslal A
7l 7} NADH z %% ferrous cytochrome P — 450 ¢

oxygenated complex 2 A cls sty o 2 A
Bl 4 ethanold] 25}y cytochrome ) F 424
o] fut=l Aoz velyrh

C. #2A9]"d mitochondria ®] AAF hydroxyla-
tion ol ®|]= A

Table 3 = Fig, 3o] 4 Bt u}gl 7o) 15%, 30
% ethanol o] Fa} § = &79 ¥453 mitoch-
ondria ¢ AAF hydroxylationed] gloj4= AAF
ring — hydroxylation .2 wlz-Fo nste & WEH7L
¢igl o1} N —hydroxylation 2 & A3 S 7=givh

o] oFE W steroid ] hydroxylation ¢ ¥ 3 -&
o] cytochrome P —4503Fzkwjslel A A 7t g
237t 9o o (Gillette 5, 1972), AAF = mixed
function oxidase system & %3led N~— hydroxyla
tion ring —hydroxylation e 2 W slsm 2 cytoch:
rome P~ 450 @+2ko] Wl watgal AAFe hy
droxylation s} o] A& vlxlE Aoz dHx 9
t} (Johnson %, 1980 ; Kaplan %, 1978 ; Matsushi-
ma =, 1972 ; Peraino S, 1973 ; Thorgeirrson %,
1973). ‘

2 AgAdnr cyochrome P - 4503 #o] 74
3 423514 AAF 9 N —hydroxylation & %7t
st

2 2
D. &3 cortisol g3 W 3lol| v A I

Table 4 ¥ Fig. 44 3 wie} o] ethanol
Fol ot G xFol 4 A cortisol gk 15%
9} 30 % ethanol =78 wlzFo] ¥dtd BAs 5
slgen g xEFAAE Azl ulste] 10 ¥
o] H7tgd& 2irh

4 &2 o F Fojsm corticotropin (ACTH) o

< A }Uﬁ_*l HAsAdg 2o FulE Fa4 7
tbuw B2uE ¥ 9ol (Stokes, 1971). =3

¥

Oh

5% A
A gy cortisol o] 7}
(Panaretto ¢} Vickery, 1970 ; Wilson % 1970)
S i =EAZAL Wx @AY cortisol 3
o] ZstxE vt dtg ol (Jessen, 1980 ; Wilkerson 5,
1974). o]E2 ethanol o o} 4 = Fol] 23} stress
7} HAls) A& #F5he] corticoid o A A-E £

A7) AFelm wylch

L3
2370 A7k =F47H
51“%
E

1

o
ofiv

A

o

0 Wstel mAE 4T

ok

E. 4ls

Table 5 2 Fig 5o 4 2E uis} 7;0] ethanol
Fo T3 g xE T4 F4AAN F
3 triglyceride = ®5 Z 7159 o
uto] 43 Yrh '

A (1962) o) lsiel Ao FE A7z F A
24 ¥R % cholesterol gtako] Frihotn g
2 Lieber 9} DeCarli (1964) = cholesterol 4 g4
% Z7tsEda 2ag vk gvh

A1z (Ginsberg 5, 1974 ; Grande 5, 1960 ; Lieber
9} DeCarli, 1964), 7} (Grande %, 1960) 2} 23 (Ba~
ranona ¢} Lieber, 1970 ; Lefevre 5, 1972) o]l 4 etha-
nol g A D=zl AHF 24% Hxz2 54 g2A
o]tb @A cholesterol 3ol F-tsivlm dtThL &
s Vahouny S(1963) 3} = (1966) o] o5l #| <4

cholesterol
phospho lipid

—12 —



gl E e F & cholesterol T 2 Z714
la bz 2 AWd E ¥EE SotAAda g
f e

EAYA AR o972 End ARt RE T
A 2wolae] ZotE wgrh

€9 phospholipid g#-& 4 (1962) o] *lspzd &
1A e dFFAE o 50% WY E4E Byrin
93, 2%5(1982) o AP AL dTFG2 Q& ¥
% cholesterol, phospholipid g %o] &40 ¢t
@ sk Eh

B AY A &7 A Hx A
4 AR aTEY =3 2F
(1962) =t #%5-(1965) o) B uol ofs=
A5 ZrtEcta sy = 25 (1982) = &4F
Folstm €% wiglyceride 5571 S7i5lcla ®
g ah gl

2 AYdA4n 23 nFdA 24P triglyce
ride ghako] 60 % ol 4 FrtEE AL Adsgoh

Yo g A o 7 o
glycendev‘-i:}L— A
l-i = o{;]

koo

= =

E7 A 15%, 30% ethanolF o F3 xS
F9| cortisol 4 57E8 vl Bl o] E2Z 4l
3l 118 — hydroxylase 2 18 —hydroxylase ¢} o]
o) A 7} 9= cytochrome P—450 @ by, g3
o] F4d 9§ hydroxylation g X*7]$)3td AAF
2 vl 3gEE ko oS 2o FBEL Agrh

1) Ethanol £ojF 3 &) =&F9| *‘_31;% mito-
chondria 9] 118 — hydroxylase &+ Z7}351 g0

~hydroxylase & @ xFEAAT F2b z—ym az
cthanol $of Fo 4= Srleuigt Wkt ggeh ol
= g€ cortisol ¥ake] =rbel <xlsrg TR

2) Ethanol £ol Z3} 4 &7l 4 F4l5]3 mi-
tochondria 2} cytochrome P —450 & Z7b=gl o v
by = 2937t g9 o= AAF hydroxylationd] ¢
2 Wgst glgdert
N — hydroxylation & =7}=5 gtk

3) Ethanol i3 gt 279 H45Ay 2
cholesterol 9 triglyceride gt3k.2. & =] 314
g o} phospholipid & #45% AL vgch

el A= ring —hydroxylation 2
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