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A Difference in Ethanol Metabolism Between
Premature and Young Adult Rats

Sung Yeon Kim, Sang Kyum Kim, Young Ran Son and Young Chul Kim’
College of Pharmacy, Seoul National University Seoul 151-742, Korea

Abstract— A difference in ethanol metabolism between premature and young adult rats was examined.
Female SD rats, either 4wk or 12wk old. were injected with a single dose of ethanol (1.5 g/kg) through
jugular vein and the blood ethanol level was monitored for 300 min using a gas chromatographic
method. Reduction of blood ethanol level per unit of time was less and the area under the blood con-
centration-time curve (AUC) was significantly greater in young adults compared to premature rats. Ac-
tivity of hepatic alcohol dehydrogenase was not influenced by the age increase. Total cytochrome P-450,
cytochrome bs, or aminopyrine N-demethylation was not different between premature rats and young
adult rats. However, p-nitrophenol hydroxylation and p-nitroanisole O-demethylation activities were
significantly higher in premature rats. The relative liver weight was 45% greater in premature rats lead-
ing to an overall increase in ethanol metabolizing activity in these animals. The results indicate that
the reduction in ethanol elimination in young adult rats appears to be mostly associated with the de-
crease in relative liver weight as the age of animals increases.

Keywords [ ] premature rats, young adult rats, ethanol. alcchol dehydrogenase, cytochrome P-450 2E1,
age difference, p-nitrophenol hydroxylation, p-nitroanisole O-demethylation, relative liver weight.
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tem (MEOS) & F43k= cytochrome P-450 2E1
(CYP 2E1) & Ay d=del wa} ato]& vjepict
o] isozyme < female dominant form o] &4 2|
T 7 =3 A%l wet Fap gadto, ¥ 8 R
He 94 F5Fo2 fAdtdy daix Ju” 2 daxp
ol M= =44 9] Sprague-Dawley 4 39 CYP 2E1
of gA4o] 7o Hiol] &3t n|Ad = Adejel 4 T Y
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AY 28 A4 Sprague-Dawley FEE #3
3 FTUATLZRE TFgol At 2% (22+
5°C), & (6515%) 2 8717} 2HE AHSAgelA &
S ARSI o™ o H 8A19 2. % 8AE 7IEL R 3
o 12417 F712 BYe upto] Utk 1E Al 9t
AgE AEA T3
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B A3 ARg-¥ 53H82-& NADPH, NAD', 4-
dimethylaminoantipyrine, p-nitrocatechol, p—ni-
trophenol, L-ascorbic acid. glycerol, tris(hydro-
xymethyl)aminomethane, ammonium acetate
()4} Sigma Chemical, U.S.A.), sodium dithioni-
te (FFisher Chemical, U.S.A.), ethyl ether, acetic
acid (¢]/d 9atreF, $h2), Na,HPO, - 12H,0, so-
dium chloride (°]4+ Junsei Chemical, Japan),
ethanol (Merck. Germany), 1-propanol (Tedia.
Japan), NaH,PO,- H;O, potassium hydroxide,
4-nitroanisole (¢}4} Aldrich Chemical, U.S.A) &
oln} 1 9|9} BE Aok} 403 reagent grade &
2 ole) FAE AHEE

SWNK

dege] FFE FHAPN = HEE ether vh
g & Aol Medical-Grade Tubing (Si- las-
tic® , 0.25in IDx0.47 in OD) 2.2 A%l H%& 7}
7to] 24t Z4:o} cannulation 3HTh ¢] can-

nule & & SIF-#02 frste] nAAU F FEF2
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g Besiad. 4zte] HE-L metabolic cage oA
48X 7 Ft eHdAlF o 2% § v heparin (20
unit/ml) 2% flushing st dY & 4=
th 48 AlZk B2 HBAl7] SD HE oEE 1.5¢g/

2 10 ml/kg® volume S8 ZAM cannuled %
3} 2F 1 ml/min © 2 infusion s}%it}.

J|¥320tE 02} 0|28t ERRS| ST

g% oehe ¥ EZ2AL Nareshd] #4” £ WAgs}
o ZA3YTh FE9 HA M 49¥€ cannule & F
& AHAE A 100 i 2 filter disc 7} Z& vial ol
spreading 331 ZFv}7i9} aluminium cap 22 U
B3kdch 25 n9] 1-propanol ¥ internal stan-
dard 2 7}t vial & 30 & o] WA Fo| gas
tight syringe £ vial W¥37] 500 W & # 3} flame
ionization detector (FID)E #2H$t Varian 3300
GColl 3ttt Carrier gas 25 N, (25 ml/min)
2 AHgslgen 1 9 H,9 compressed air 2]
flow rate ¥ Z+2t 30 ml/min. 300 m//minZ x5}
Adk, L& carbowax 20 M (steel column) & AHS-
sk Yy 2= 110°C, I AH &% 130°C, tH
B &% 150°CE A&t

AREA UNDER THE BLOOD CONCENTRA-
TION TIME CURVE (AUC) & &3

Area under the blood concentration time curve
(AUC) 9 &AL time 0 oAAFE vpx|2 A7714]
detect @ NEEe] FE2H5H trapezoidal rule ex-
trapolation W® & ol&dle PP oW wixgtoz
A ghEo] detect | AZHe 2 HE Fa] AlT7HA 9 of
Bk&-2] AUCE non-linear equation & AH&r}.”
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&g 7ol 3u] 232} homogenizing buffer (1
mM ¢ EDTA ¢ 50 mM¢e] Tris-HCl €& X35l
0.154 M KC1 €9, pH 7.4) & 7I3ld 3% & 4°C,
10,000g = 20 ¥ YAEedn 459 L F 3o
4°C. 105.000 g ollA 1A17F B9 LA EeA) o
7iM 42 A5 (cytosol)2 alcohol dehydro-
genase B4 A 2183199}t Microsomal pellet
< bufferdll AEAELT 4°C, 105,000 g oA 1717 5
ot PR3N 7ke] microsomal cytochrome
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P-450 content ¢ cytochrome bs content £33
Omura 9 Sato'”¢] #Hi€ o83l ZAsgh
Cytochrome P-450 & 450 nm ¢} 490 nm 9] ¥4 %=
z}o] 2, cytochrome b; content & 424 nm ¢} 409
nm 9 3= o2 RE] ZH3Yh Aminopyrine
N-demethylase #A42 ®HgA8AE2] formal-
dehyde & Nash 9] #g" ofl 9]Aste] LA A &4
3ldrt. p-Nitroanisole O-demethylase ¢ /42
Shigematsu 59 #” of wel YQEQ p-ni-
trophenol € 4N ¢ KOH & 2¥A)1A A4
p-Nitrophenol hydroxylase 42 Koop 2 4"
of 9JAstd 10N ¢ NaOH ol ofsi wag 4ni-
trocatechol © AAFo & 245} oA hake
Lowry 59 ¥hg' o2 Ja3iqict.

ALCOHOL DEHYDROGENASE?®| &M &5

Alcohol dehydrogenase ¢ 842 Crow' ¢ ¥
& Mg A5} 340 nm oA oF 5 B2 NAD®
o] B o2 Yehi= 3= WEE 37°C ol 34
3t5th. Alcohol dehydrogenase 9 #4-& wh9JA|3t
% NAD" (pmole) 9] 9322 Jeldr}.
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AR B2 71EsA g @ p<0.052 S F9
e Aozt Y Ro2 BRI

Az

4 o] vl HE 12 FH o 2 AH) YE
ere (1.5g/kg) & jugular vein® E3}9 in-
fusion 3 ¥ 859 J&g k9 W3l BAsYt
(Fig. 1). 8% clgtgo] FAHE A AlZduol 22X +
A 7kl e FFES Aol fle AR B
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Fig. 1— Decrease in blood concentration of ethanol in 4
week old and 12 week old rats.
Blood ethanol concentrations were measured for
300 min after an intravenous administration of
ethanol (1.5g/kg). Each value represents the
mean+S.D. for the number of rats indicated in
the parentheses. *Significantly different from the
4 week old rats (Student’s +test. p{0.05).

activity & £ Aot F AHFoNA FHQ) 2po]
£ YehiA gkt (Table II). & @439 HE9
hepatic microsomeg #el3le 4 F39 HE} 12
F# o] YEZF2] microsomal monooxygenase Al
o] X|XES H) WA cytochrome P-450 &3} cy-
tochrome by &#HE Rl Ude Abol7t BREH R st
o}, 22y} 7+e] microsome?] FETAIEAI S S

Table I— The rate of ethanol elimination in vivo and
the area under the blood concentration-
time curve (AUC)

Ethanol AUC
Age of Rats Elimination Rate
(mg/ml/hr) (mg min/ml)
4 week (6) 0.578+0.020 124.47+15.50
12 week (5) 0.442+0.053** 215.55+14.06™*

The ethanol elimination rate was calculated from
the blood ethanol concentrations at 30 to 180 min fol-
lowing an intravenous administration of ethanol (1.5
g/kg) to each rat. The AUC was obtained from the
overall blood ethanol concentration time curve. Each
value represents the mean®S.D. for the number of
rats indicated in the parentheses.

** *** Significantly different from the 4 week old rats
(Student’s #-test, p<0.01. 0.001).
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Table II — Various parameters for ethanol metabolising activity

Alcohol Cytochrome Cytochrome p-Nitrophenol p-Nitroanisole Aminopyrine Relativ
Age of De(hydt‘;)g/enase P-450 b Hydroxylation O-Demethylation N-Demethylation Liver €
Rats pr’;ﬁninrﬂﬁ) {nmol/mg protein) (nmol product/mg protein/min) Weight (%)
4 week  0.039+0.020 0.441+0.02 0.47+0.05 1.81+0.12 1.074+0.07 4.30+0.40 4.85+0.02
12 week  0.037£0.007 0.49+0.02 042+0.04 1.41%+0.18" 0.82+0.08* 3.86+0.16 3.35+0.16**

Each value represents the mean®S.D. for 3 pooled samples each made of livers from two rats except for relative
liver weight which is the mean of 6 individual rats. * **Significantly different from the 4 week old rats

(Student’s t-test, p<0.05, 0.01).

A3 p-nitrophenol hydroxylase #A3 p-ni-
troanisole O-demethylase 2] @4} A3 PENA]
Fodeoz 4. 28y aminopyrine de-
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344 HEAA AHZ7l wl specific aleohol
dehydrogenase #4-& Walslz] %3tor} ethanol
elimination rate & 7238t ch.”

Alcohol dehydrogenase (ADH) & Ao &4
# degg trtsske 7MY 8.8 enzyme ot
ADH ¢ g3l w2 g49] wale of&A7kA] 4z
ol BA goy, 24 F Aa 7187 AlFEie A
3 4F 013 %Y Frp} £3En? Ao A5 E
gL ol Aoz BuFo] gt

AU o ehg tAHESf o] Bodhs O e 583 &
4AZ2 microsomal ethanol oxidizing system
(MEOS)7I &3}, Al ofjghe tiAke] 10~20%8
g3sls 202 deizl MEOSE 4hx9 NADPHE
cofactor2 AHE3l o €22 acetaldehyde® THAFA]
7Im, A71HQ clghg M= sl fEdHE Aew
oz ot CYP 2E12 MEOS® 2 84 714
& F2 482 2259 reactive polar compound ©|
H ZHHE2] centrilobular regiono Bo] E¥3h=d),
offgb&o] 2l3t hepatotoxicity?} centrilobular re-
gionell AZ=E A% fas) ¥ CYP 2E1S A
di Ao wepdE zolg Jepdd &, o iso-
zymeZ female dominant form ©)8 &4 A% 713
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AR Z 4 YE T4 3958 AT 47 ek
thAke] 3 &40 alcohol dehydrogenase #4& F
ABFANA FolHd zlolg UeA] &ttt ®
hepatic microsome® Fel8td 7] EUAbsH S
2% A3} microsomal ethanol oxidizing system
& 743k CYP 2E1 ¢ 47 J83l+ pnitrop-
henol hydroxylation® p-nitroanisole O-deme-
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