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The multiplicity of alcohol dehydrogenase (ADH) isozymes was examined in the liver and stomach of
Mongolian gerbils. Four ADH isozymes were resolved and distinguished on the basis of their electrophoretic
mobilities, tissue distributions, and substrate and inhibitor specificities. Compared with the ADH isozyme
systems reported previously in the mouse, rat and guinea pig, class I and II ADHs were identified in the liver
and class IV ADH in the stomach of the Mongolian gerbil. Class III ADH was detected in both organs. Thus,
the ADH systems of the Mongolian gerbil seem to be identical to those of other rodents. Liver ADH of the
Mongolian gerbil showed similar activity to those of the mouse and rat, and was significantly higher than
that of the guinea pig, towards either 15 mM ethanol or 5 mM hexenol. However, stomach ADH activity in
the Mongolian gerbil, as well as that of the guinea pig, was much lower than those of the mouse and rat for
both substrates. The activity in both species was also much lower than the liver ADH activities even at
higher concentrations of ethanol, although ADH activities in the mouse and rat for 500 mM ethanol were
about twice as high in the stomach as in the liver. Accordingly, the first-pass metabolism of alcohol in the
stomach would appear to proceed to a lesser extent in the Mongolian gerbil and guinea pig. Furthermore,
the lower activity of stomach ADH for hexenol found in the Mongolian gerbil and guinea pig seems to reflect
the feeding habits of these animals.
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Liver ADH activities of various rodents.

Liver from each rodent was homogenized individually in 5 vol (w/v) of extraction buffer (5 mMm Tris-HC],
pH 7.5, containing 0.5 mM NAD and 0.25 M sucrose). The homogenate was centrifuged at 100,000 X g for 1
h. ADH activity of the extract was assayed at 37°C in 0.1 M glycine buffer (pH 10.7) containing 1 mm NAD
and 15 mM ethanol or 5 mM hexenol by measuring the rate of NADH production at 340 nm. Production of 1
uM NADH per min was difined as one unit of enzyme activity. a) Liver ADH activity was expressed as mU/
mg of liver protein and the values are means=SD. b) Liver ADH activity was expressed as mU/g body
weight. A significance of difference in the activity with ethanol or hexenol as substrate among animals was
assessed by #-test (»<0.05). B, 15 mM ethanol as substrate ; [, 5 mM hexenol as substrate.
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Disc electrophoresis of liver ADH isozymes from various rodents.

Liver extract was subjected to electrophoresis on 7.5% acrylamide disc gel (0.1 M L-arginine buffer, pH 9.7)
using 38.4 mM B-alanine/3.5 mM L-arginine buffer (pH 9.0) containing 0.5 mM NAD. The enzyme was
stained in 0.1 M glycine buffer (pH 10.7) containing 2.2 mM NAD, 0.8 mM neotetrazolium, 1.4 mM phenazine

methosulfate and alcohol. Lane 1, 108 mM ethanol
Lane 3, 15 mm hexenol
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Stomach ADH activity was assayed by the same
methods as described in Fig. 1. B, 15 mM ethanol
as substrate ; [0, 5 mM hexenol as substrate.
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Fig. 4. Disc electrophoresis of stomach ADH isozymes of various rodents.

Disc electrophoresis and activity staining were performed by the same methods as described in Fig. 2
(hexenol was used as a substrate.). Lanes of (1) and (2) of each rodent showed ADH isozyme patterns of
the stomach. Lane (2) was stained in the presence of 4-methylpyrazole. Lanes (3) and (4) were ADH

isozyme patterns of the liver, as shown in Fig. 2.



§

|

A N
(1) () 3) ) @) 6 () @) (9)
ethanol (M) 0.006 0.015 0.1 0.25 0.5 1 1.5 2 2.5

B
pr ot gg ﬁ {ﬁﬁ-c
+
Fig. 5. Effects of ethanol concentrations on ADH

isozyme activities in the liver and stomach of
Mongolian gerbil.

Disc electrophoresis was performed by the same
methods as described in Fig. 2. Activity was stained by
using various concentrations of ethanol as a substrate.
Lane (1), 0.006 M ; lane (2), 0.015M ; lane (3), 0.1
M ; lane (4), 0.25M ; lane (5), 0.5M ; lane (6), 1M ;
lane (7), 1.5M ; lane (8), 2™ ; lane (9), 2.5 M.
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Fig. 6. Effects of ethanol concentrations on liver and stomach ADH activities of various rodents.

ADH activities of the liver and stomach were assayed by using various concentrations of ethanol (0, 0.006,
0.015, 0.1, 0.25, 0.5, 1, 1.5 and 2 M) as a substrate. Liver ADH activity was expressed as mean+SD mU/
mg of three animals. While, stomach ADH activity was obtained from mixed homogenate of the stomachs
from three animals. @, liver ; O, stomach.
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Th-oi- (Fig. 4),

AFFZXIRBWT, FAI—RBBEDIEL 22

FENAFTRXIFFB &
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FFADHEMIE, 15mM =¥/ — B L UF5mMm f\%‘-%z
J—NVDOWThOEETHELVEY P L DEERSE

Sy rRY TR LERETCHo T, —H, 7)11:1—11/14;
HoYEEESREOIEE L 72 5 5 ADH EER, XA+ 3
ZELLENEY PEBWTIYARI v FEIDELLE
Pote, e, AFFAXEIDBEADHDZ Y /— ikt
T3 K, {EHiX, 29.6mM & 194.4mmM &> 5 ZDDEDN
Kbohiz, TTREEINTWET T RE ADH (232
mM??) BLU, v +E ADH O K, {&(340 mMm?Y) &
g2 L, SEDXF 3 XS ED 194.4mM OFD K,
Eix27 2 AIVADH O K, {[E2 KB L7z b D LIEE R
n3, LLisEs, 79AMOY ) —NIZxT 3
K, EZ1MUETHB I 527, K, {E29.6mM i3,
Wiz ADH OFEHEERBRLI: b D TH % »I1ETH
T, SBROBNREETH S,

BEMBEDE ADH 7 A VYA L THB 7 IR &
Wig, FOFEBZ ADHT7A VYA LTS T AT &
DWFNbIY ) —VIKT 5 Ky BEBEWL I EBH5
NTHE DO, KPFRICBYBAF A IED ADH 7
SAN EIVOWTFIOFEE NS 0.25MEUEDT
& — NI E e (Fig. 5, stomach lane
D) ZFZT, ZHWEDOIF L ED ADHIES,ER Y / —
NEEREZ CHET2E,T7AE5y PlzBWTIE,
BRBEzY /—N (L0.1M) OFE, FF ADHEEOF
BELY, BEEICES LHS»IE ADH EEDHH
BElirol (Fig. 6) DI L, Zh>DBEETIX
TN VERBEOEEENTOEBED =Y /-
@i, O ADH SR E 2B R T L 27T %,
—FH, AFFXIBIUVENEY T, BO ADH Ei
By —NVEER EFTH LRI ENEEALNTE
BEoxEThY (Fig. 6), choDEECIEIT NI —
MEE BT 2FORENINEVHDEEZ NI, &
S, IVABLIUIY PRBWIZIAMBLITIV
PEUEO ADH FES~F X/ —VICEEEERR L
(Fig. 3) c ki, ThoDBWIEHNT 4 77 A LI
TPLIBEE > TWE I EBNRRBaN, —H, R F
FAXEBIVELEY TR, BADHEERZY /—
NDBEBLTAFE ) —NVIEHLTHELIE»oT
(Fig. 3)o 2D T L, AF 5 X S PWEDIEHDIRPE
PEATZLEEINTVLE X5, IhsDEEEN
TART Y L L#BocBEED DI L EBERLTVS L
Ezohi,

UEDE>iZ, £ FizBWwTdHE ADH OIEHESEY
I7AIVREBOHBHFEIN TR Z s, B
ADH 74 V¥4 AD TN a—RE B X O REe
B REIZHET DDOHHETVELT, AF %
XL (BLUrELVEY M) BEREEDLRS,

B - AR5t

£ #

AFHRAXIDFFEBRBIBZBZIIADADH T A Y
YA LDEELE ST SHBIc B % ADH HEE %2
YR, I, ENVEY P EOBEE L IR L,

AFFR L, FeBwTid, ESEEED 3E0
ADH Y F (A, B, O)siianiz, BB/ s> F
ARBBRBEY /—VEHEBEL L-BECEIRABE
1, 4-methylpyrazole T BHEES N2 &5, 75
AT LEZEE N, BBRAIO/;SY F Cld~F &/ —nic
HUTHWEEEZRL, 27/ -V E2ERL LSS
2.5M % CIEMEHEEFAE S, 4-methylpyrazole ic & D E
Eax3hkwor:p, AN EREESN, 75 A1
LS AN OBEIASNIzNY F B, FieEET>
ZEBIVILIOPHOBENEEE2E TSI L X
D, 79ANEFEEENI, BEBWTH 2EHEDNVEF
(D, E) ¥gHishiz, BEBAIDSY F DX, BriER
BWThaZ b,y /—VIM TEREEERLI:ZE,
¥ 7z 4-methylpyrazole IZ & 5 HERZEBIFD 7 5 A
IADH X h{EWwWZ kb, 7RIV LEEENE, &
BRID/SY FERFONRYF CLEABOETERES
& O 4-methylpyrazole Iz & 3 [AERZHL L URBREE
£D, 7o RMEAEE N, BEDL S, XF3R
SO ADH 74 VHA AV AT LidMOBEE L BiET
Holce

AFFRXREDIF BT S ADHIEEIZ, TT7ART v
PEEEE, I5mMIY ) —ABLE5mM AFE S —
DWTNOEBETHENEY PEIDEEREP T, —
Fy, AFHFREDE ADH BFERBVWTFhOEETHEN
Fy LK, TYRABIUT Y MHARELLEL
Voo iz, FFADH BRWTFhOBRBWTH, 15mMm LA
toxy - NVBECREREOETNA SNz, B
ADHEHER Y7 AR Iy P RBWTHHARL EAL,
0.25MEL RT3 LHEL, FFOBEHL DEL BoT,
DL, BBRERINBEEDT VI —NE2RE
TEHBELCEETHD LEZ Nz, —H, AFZX
SBLCENVEY PIZBIFSE ADH EME, BEET
- NVTHEEREEDLIRRALGNT, BEDE F
ThHoleo LIedoT, INEHOEBMBOT VI —K
FICBITLEORENZNEVEELONT, 8512, B
YERc B 5& ADH 74 V¥4 ABHOEER, &
{IE ADH DAF X/ —NIZHT 2BHTELL, &
FYREORY & OBESRBR S Wi,
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