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Comparison of the Glucuronidation Ability of Liver Microsomes
from Rats Treated with Alcohol
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Glucuronidation is low or undectable in embryonic and early fetal tissues and changes to
adult levels at rates depending on the acceptor, tissue and species.

The present investigation examined the effects of maternal consumption of alcohol during
pregnaney and lactation development of UDP-glucuronosyltransferase activity toward 1-naph-
thol, 4-nitrophenol 4-methylumbelliferone and bilirubin of neonatal to adult rat liver microso-
mes.

Conjugation of 1-naphthol and 4-nitrophenol was higher at birth and decreased to adult
levels by 21 days of age. Glucuronidation of bilirubin increased from birth to adult activity
21 days of age. Adiministration of alcohol on days 21 after birth increased UDPGT activity
toward 1-naphthol and bilirubin compare to control, whereas alcohol decreased the development
of UDPGT activity toward 1-naphthol 4-nitrophenol, 4-methylumbelliferone and bilirubin. The
concentration of UDP-glucuronic acid was 50% of adult levels at birth and increaed to adult
value by 21 days of age. In the administration of alcohol, the concentration of UDP-glucuronic
acid was low compare to control. Thus, development of UDPGT ativity toward alcohol appears
to be different than that for other acceptors, suggesting there may be a separate UDPGT
in rat liver that is responsible for the conjugation of alcohol.

A B UDP-glucuronosyltransferase(UDPGT) o}

g3t

Glucuronide®] #AL2 o3 &4 YAA
3} % & (endogenous compound) #  ©] & & (Xeno-
bioctics) ] A #8t= Wate}l AA F28 HF
o]t} o] ul-g:H-& multiple enzyme forme]

EFujE o] o] ZAe ZFu)28L& phospholi-
pid7} lojof 8t wlolma 2 E uhéo] UDPGTE
N ABAY 29T FEOY o] 8H SEA
B0 NE & #4445 dstsd b
gt Zo] FAFojrpd),

- 149 —



Hepatic UDP-glucuronosyltransferase$} mixed-
funtion oxidase(MFO)&} 2& ZT A A9 AL
vtz oz gold T 359 6FAL0d H&5F
2.2 wgstA doh 2, 2 54 849
dests e 353 713 28w 480 w
g qaodo). gols Aol o]BF oz
e B AEE ST # A= UNA U F
AHEEH gucuronide® FA st &3] AT
Hol gt 2822 OE FHEF glucuronideE
FA%E THE LAY AA) BAF H
obe} A Aete] 7+ 23 vlolARE oA AT o
$T178). 8 # o] A UDP-glucuronosyltransferase @
Aol wee 27/0e BE5§ ko 2 e,
% late-fetalZ ¥ neonatalT ol t}. Late-fetalF ol A
2-aminophenol& o} £ glucuronidationd & A& &
oyl vt A A& FoAAM 23 de=
QAT ROx o Frh o] FAEE "ol i 3
FAsTo 21 Y= G Yol Ar) o=
Bl 2 neonatal Tl A bilirubin® ol & glucuroni-
dation= = A& o7 Aol AT =2
wo(olu g 10% EE olnt vrl) Hojd ¥
AN A 8 F7hsy) AR,

2 d7e B4 19 20 3 21893 A4 1Y, 74,
1Y, 219, 359 2 4994 #AS g E FF
710l ¢AEE HE ou|o A Hold A
vz A wolAZF A UDP-glucuronosyltransfe-
raseZ4 EE 4719 vl 712 Z, 1-naphthol, P-
nitrophenol, 4-methylumbelliferone 2 bilirubin2.
2 ZH3 A

Az o g
1. 485 E
D BAdzAcz AMSE A3 250gi Y A%

3 817 (sprague-Dawley) & vl 3] A H o}
FH 9 o] P AT Aol gl & EAE
EFE 2oyl o3t 2372 AFEHE £
AR FANANL g 24 2 H(vaginal
plug)ol &g o] F& g4 A 192 23
Atk AHEL AL FHS 2S¢ 9 AR
T8I A E T

(D AREA AA dANE7E 219) 2 F

—_—

o 4z =
o
mi
e
X
>
€
m
]
4
o
N,
=2
!
I3
R
o
1e
K
o

#91t}H(ad libitum).

2) AARH

ABEHAE ojn FA9 Az wa gz
T3 d¥For 7Esto vsd A5 #HE
Z+2k 109he ) ARE-3HglTh(F 180T,

(D dz2Z ARdAAN 248t F47)
= 3EHY Foz A4
gob 199, 209 2 2193 4 1Y, 7Y, 149,
21Y, 359 ¥ 499 €7 A& AHEETh

(2) AEZ 92 ES 9 AFNN 45t
FH7dE ¢S 92 Uiy 28 4
AABA I 4997 A] AL ¢FLE FUT B
194, 209 % 21d3 &4 19, 7Y, 144, 21¢,
35 2 4999 72FL AHREAT

2

2. A3y

1) Microsome?] #2

Microsome®] #2j& #HANA HAF 24 &
homogenizer® Al&3te] 025M sucroseg o
25% homogenateE WEATE ©1 & 9,000go0 A 20
27 4R A 2 A3 HE 9,000g00 A
1087 94 &8t A= 32 mitochond-
riaz & AASY o] A5 AL thA] 105,000g0
A 1AES 294 E2 7] (BeckmanModel L8-
g80)2 fAE3Y JAH microsomed ¥l 3t
A3, 0.25M sucrose® lg/mlEA F#R &AL 9
EAt

2) e HPdy

gud #dF2Ae LowryFiVe wges w
A ste] 700nmell A spectrophotometer (Spectronic
2,000 Bauch and Lomb) 2 &4t £F &9
ZAZE hovine serum albuming AM§3Hl,

3) UDP-Glucuronosyltransferase®] 24y
UDP-Glucuronosyltransferase@4-& 7/ A 24
P-nitrophenol& Ah4-81% & Burchell®9] 44

— 150 —



2 2 incubation £ &2 25 Mmole$] Tris-Hel bu-
ffer (pH 7.4) ¢+ 0.1Mmole2) UDP-glucuronic acid
18] 3. microsome(1.0~2.0mg) 3 10% 7} 37Co A
incubation % 405nmNA 1 FJT=F A3}
Ao}, Bilirubing AHE-3l9 & & Van Roy$} Heir-
wegh¥e] Wi o2 incubation EFEL 0.IM
Tris-HCI (pH 7.4), 5mM Mgcl2, 0.3mM bilirubin,
3mM UDP-glucuronic acid 283, microsome (2
mg®] protein) 3 10¥-7F 37Co} A incubation &%
530nm A I FF=E ZF3}H ok l-naphtol &
AH2-39 &, Bock? Whitel® 9] W¥ 02 incu-
bation &L 0.IM Tris-HCI buffer(pH 74), 5
mM Mgcly, 0.5mM 1-naphthol, 3mM UDP-glucuro-
nic acid 28 1, microsome (1mg protein) 3 2% 7+
37Co) A incubation #F 1 fluorescenceE emis-
sion 330nme} excitaion 2900nmol A &3 8}, 4-
methylumbelliferoned A48+ & Lilienblum%
16)0] Wk © & incubation& &L 0.1M Tris-HCI
buffer (pH 7.4), 5mM MgCl;, 0.5mM 4-methylum-
belliferone, 3mM UDP-Glucuronic acid Z28 3, Mi-
crosome (0.5Mg®} Protein) 3 3087+ 37Co} A in-
emission 365nm$} excitation 315

33

cubation 3%
nmo A glucuronide?] fluorescence®

Al
=

ot

2o

3-Methylcholanthrene (3-MS)ol 218t conju-
gation ©] A= ¥ = aglyconeg! 1-naphthol, 4-nitro-
phenol & 4-methylumbelliferoned| th ¥ UDPGT]
F4& Joldz Z4 A FA ¢2& F
oo o3 aARE FAsA Fig 1,2 2 39 v
B ATh Acceptor 2 1-naphthol, 4-nitrophenol
3} 4-methylumbelliferone?] glucuronidation %
AT EBA 2087 214l AL AssEd
=2tk 283x 4% 1444 747A Za
chrh thAl 149l 8431 Ho 4998 4538
o FA =9 A9 v x5t UDPGTY &4
149 71 w9k 2197 H 3B5YAole] EH T
P& IR O e FECR SV HAT
Bilirubin®] ™3 UDPGTS &/42 Fig 44 Y&
Wit Bilirubin® glucuronidation® phenobarbi-
tal (PB)oll 93t A=} Zrbdnh. BFF A

.g T-naphthol
o 4071
a
g 304
<
£
E 20y
o
(]
£ 10
c
1 7 14 21 28 35 42 49
Age(Days)
Fig. 1. Postnatal development of UDP-glucuronosylt-
ransferase activity in hepatic rat microsomes.
(@— @,control : O—Q, alcohol treated)
307 4-Nitrophenol
[ =4
D
S
Q.
o 20'
=
<
.E
=
3
2 10¢
£
[
1 i 1

14 21 28 35 42 498 60
Age(Days)

T 7

Fig. 2. Postnatal development of UDP-glucuronosyit-
ransferase activity in hepatic rat microsomes.
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ransferase activity in hepatic rat microsomes.
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Table 1. Fetal and postnatal development of UDP-glucuronosyltransferase activity in rat liver microso-

mes
UDPGT activity (nmole/min/mg pvotein)
Age(Days) 1-Naphthol 4-Nitrophenol 4-Methyl Bilirubin
Umbelliferone

Gestatinal 19 1412+ 221 10.75+ 0.87 14.70+ 118 ND
Gestatinal 20 19.69+ 1.56 20.29+ 092 19.97+ 0.63 ND
Gestatinal 21 19.51+ 148 19.12+ 046 25.11+ 2.59 0.047+ 0.04
Postnatal 1 5.81+ 1.61 842+ 046 2464+ 182 0.068+ 0.03
Postnatal 7 20. 0+ 2.12 20.17+ 2.92 56.95+ 1.67 0.28 £0.04
Postnatal 14 20.12+ 3.04 2720+ 422 57.27+ 095 047 £ 006
Postnatal 21 14.15+ 0.93 2523+ 1.38 5727+ 215 049 +0.08
Postnatal 35 11.80+ 1.24 2325+ 1.38 50.05+ 1.95 0.53 £ 0.05
Postnatal 49 19.51+ 1.56 2551+ 2.44 56.88+ 1.13 0.63 +0.09

Each value represnts the meant S.D. of 6 individual experiments.
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Table 2. Fetal and postnatal development of UDP-glucuronosyltransferase activity in alcohol treated rat
liver microsomes

UDPGT activity (nmole/min/mg pvotein)

Age(Days) 1-Naphthot 4-Nitrophenol 4-Methyl Bilirubin
Umbelliferone
Gestatinal 19 64362+ 1.44 6.75+ 0.66 12.67+ 0.84 ND
Gestatinal 20 15.82+ 0.75 14.89+ 247 18.09+ 1.16 ND
Gestatinal 21 16.49+ 0.68 18.66+ 3.15 3324+ 2.14 0.038+ 0.004
Postnatal 1 8.01+2.04 18.66+ 145 @ 24,70+ 1.18 0.042+ 0.0012 ®
Postnatal 7 1352+ 143 ° 20.15+ 0.94 53.19+ 2.58 0.409+ 0.029 *
Postnatal 4 1358+ 0.98 © 2731+ 235 51.07£4.74 © 0.416% 0.085
Postnatal 21 3445+ 148 @ 25,03+ 4.06 57.10+ 2.15 0.669+ 0.071 ¢
Postnatal 35 17.64+291 b 25.30+ 2.09 4511+ 1.77 ¢ 0.650% 0.081°
Postnatal 49 16,53+ 1.67 ¢ 2565+ 395 2 4502+ 155 b 0.645+ 0.083

Each value represnts the meant S.D. of 6 individual experiments.
a. signigicantly different from normal value P<{0.001
b. signigicantly different from normal value P<{0.01
c. signigicantly different from normal value P<(0.05

Table 3. UDP-glucuronosy/Acid (UDPGA) conce-
ntration in Postnatal rat livers

UDPGA(nmoles/mg protein)
Alcohol treated rat

Age(Days) Normal rat

1 2.15+0.09 1.93+0.07
7 2.8215+ 0.07 251+ 0.06
14 3.57+0.08 2.79+£ 005 ®
21 4.09+ 0.09 348+ 0.08 ©
35 4.13+0.07 3.59+0.09 ©
49 421+ 0.06 358+ 0.08 P
.Each value represents the mean+ S.D. of 6 individual
experiments.

B. Significantly different from 1 day ofter birth value
P<0.01
C. Significantly different from 1 day ofter birth value
P<0.05
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