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Studies on the Effects of Alcohol Upon the Liver (1) Study on Its Direct Hepato-
toxic Action. Kenji Ebata, The First Department of Internal Medicine (Director :
Prof. J. Takeuchi), School of Medicine, Kanazawa University.
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A4 a7 xXIRFER (100g )
Vs o 7.0g]| 4 /v b= 60.0mg
HEH E| 265z 3 Y v | 120.0mg
Mo B 6.1gi 4 I B | 0.0005mg|
H K & 6.5g| &2 3IC 20.0mg
MO 4 4.1g| Ca 1.79g
T mERY| 49.8g) P 0.83g
va3vA | 1000IU| Mg 0.35¢
E43vD 200IU | Na 0.38g
E23IVE 10.0mg| K 0.63g|
&3 vKs ozm%Fe 0.079g
2 3IvBy 1l.4mg| Al 0.027g
B2 3IVBs 2.4mg! Si0: 0.20¢g
£2£3vBs | 1.0mg| Cu 0.4mg
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Ca(CHsCHOHCOO)2-5H20 35.15
CaCOs 5.28
Ca(H2PO4)2-H20 14.60
Kz:HPOs 6.45
NaHzPO4-2H20 18.76
NaCl 9.34
MgSOs 7.19
FeCsH507-nH2O 3.19
MnSO4-4~6H20 0.33
ZnS0O4-7H20 0.035
CuSO4 0.039
KI 0.00039
3) EZIVR lg DL 2 IVE
EZ2IA 50010
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0.2%, % 3REICI30.1%DEIcEL 2 ) v &Eml
fo. B Y v OBEIMEICHEY L TRHEEZEL D
1z,
(4) =Y vRZaE+7 FoER (3)LAUEH
THE LIARER 140g O 5 » PRV,

BRI SRE SAEBLUK AL
5) 2EBIKEZ 2. TR RIS IRE 20°C
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M. IniEERRER

SGOT B& U SGPT iZ Reitman-Frankel 3 39
iwk Y, ¥ SLDH i Berger-Broida ¥ ik

%3 E#HTv M50%T a3~ 1.5ml/100g
bw. EFROFAREE

i | No. | 2V X7 VLY |y vmE
101 | 2.72 9.5 36.8
102 | 5.20 13.0 43.5
103 | 5.20 12.6 40.0
5 | 104 | 4.32 10.3 32.5
105 | 4.56 12.1 36.8
106 | 3.28 13.1 24.3
iy |4.21+1.07/11.8+1.6/35.7£7.0
11 | s.68 22.4 56.5
12 | 4.24 18.5 37.8
13 | 4.9% 17.4 46.0
8 1114 | 456 23.7 37.8
115 | 5.60 25.5 34.3
SE3 |4.6140.8821.54£4.3(42.5+11.0)
121 | 4.16 34.2 38.0
122 | 2.88 33.1 38.8
123 | 6.08 20.3 45.3
12 | 124 | 8.90 33.0 2.5
125 | 6.40 30.0 37.8
126 | 6.10 38.1 38.3
T4 [5.75+2.17/31.5+6.4|40.1£1.3
181 | 3.60 40.5 38.3
132 | 5.60 36.1 38.5
133 | 8.64 31.6 36.3
24\ 134 | 10.08 39.9 4.3
135 | 10.52 42.1 37.8
4y [7.69+3.71/38.045.2[38.4+1.1
141 | 3.72 25.4 43.0
142 | 6.52 10.5 425
143 | 6.80 19.0 425
48 | 14| s5.84 26.8 4.5
145 | 5.84 12.4 48.0
Ty 18.8:!:9.2[44.7:!:3.5

(1) FHETEHELB%EFERERERT.
(F2) FEESEEOHAMIT mg/g wet wt
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(1) FHIBAEOZET (£3, 4BLUH1) 7
A= BHBZNRT FUEREHRICE T 2 EFIDRF

BEERIFIBIT4IC—ELTRL. K1iZC
no OFFPHEEEDVHHEDOEAM TR LI HDT
bs. )y 2 VEBEREET v FOFAZL R
Fu— VB 4.21+1.07 mg/g wet w't (SEHE
BRIEFIRAZRT; UTRER) T7va - viE5#k
BmMOBERL A SN, 24ERI%RICIT 7.6913.71 mg/
g wet WtTHDOEBEEAR LI, 48FER%RICIT
B TEOMEMNA DN, Toa— viE%24RR
KB} BFRa L 25 a—vEERBRIICET 2T
a-nEEpa ) ~07 Fﬂaﬁ%&'—ibtiﬂé@am
+1.25 mg/g wet w't & ORICIEHEFENICHEED
ZR Lo,

F4 TEHEIFy MeTva—-ESHn ) —
@7%0%&%&@%W%E%

whg | No. | 3V 27| D)4V | v vem
151 | 7.04 16.4 51.5
152 | 6.56 11.1 2.5
153 | 5.20 14.3 39.0
24 | 154 | 456 1.5 40.5
155 | 5.68 14.9 37.8

3 5.81+1.25/13.6+2.8| 42.3%6.8

161 | 5.36 12.2 44.0
162 | 6.10 9.3 39.0
163 | 6.88 10.0 46.0
48 | 164 | 9.36 13.2 41.3
165 | 6.40 11.3 40.5

Ty 6.82;1:1.89{ 11.242.0/42.2+12.9
(1) FEHREHEEB%EFRRERT.

(tE2) BIBESHEORENIE mg/g wet w't
Th 5.
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——— EETy T a-EEhn ) —D50% 7 F AR EE RS

(E2) &EE5HAUEDOFEEERYT. ££ELa) Y REZAFES v M7 Py RS %128

fic B Bl 2 FIOEEERT .

Toa—REFOFR MY 7Y &) FEIEIL8E
1.6 mg/g wet w't T, 73— 53 %L D
FTEICHEMARL, 24 K % icid 38.0£5.2mg/g
wet w't LEEEICE L7k, 48IFRI%IC 18.84:9.2
mg/g wet w't A LLEICET AHAZER L.
—J, Toa—pEEna) —07 FuEeils L
BAITIE 24K %O KA Y 7Y &) FBIX 13.6+
2.8 mg/g wet w't T, T3 —iREREICHLLT
2 EAEERIRA SN D. 24BRIC BT BT
AErYZ )Y FEIR, 7 FyBEREOESICHL,
T - VREQ AR HIICHS hicE BB
maRU.

Taa-rHENRT FUERSHOFA Y v IBE

Bl 35.7E7.0mg/g wet wt T, Tua—n 55
VIR T PRSI DTN E LOER ARSI
hoto.

(2) MEBRREHECER #+ Vv 2 vERA
BREES » b 9B DO TOIME & B EELEO T
iz, GOT 43.3%11.3 u., GPT 10.7£3.5u.,, LDH
452.2+195.9u. THY, VFROEHESTra -
BBVET FUBEREICIDELCERERIEHD
- (X2).

(3) FE#EEMERR AV v 2o ERERT 28
FLLERB LS v FOFEMICIZREIBIRLE RS
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H ORI T3 R BOMEERLIR D Fe M5 D O 8 i
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s S N7z, U USSR E RS DR H
27 (FE1).

I. 2) YRZEBEAET v FOBEE

(1) FAHEEEOLEE (&5, 6 LUXS)
Ta—-vHE0RT FYERERRICEY &0

#£5 ) vRZASBEHEEAETS v MC50%T v
a—,v 1.5ml/100g b.w. B ERIZOFNIEES

| No. | VAT PIAY | v vmm
201 | 4.9 57.2 30.8
202 | 3.60 47.2 41.5
203 | 4.00 52.7 37.0
5 | 204 | 7.04 56.6 45.3
205 | 7.4 79.9 67.0
206 | 14.80 | 164.3 51.4
Sty [6.9744.3576.3446.745.5+13.3
211 | 3.76 54.4 48.8
212 | 6.96 | 106.0 30.5
3 | 213| 6.8 95.5 48.0
i [5.84 85.3 42.4
21 | 4.24 66.1 30.8
202 | 4.32 | 107.7 35.3
223 | 6.20 70.5 31.0
12 | 994 | 8.00 | 156.5 47.5
205 | 4.80 55.1 43.3
¥y [5.5141.9891.2451.6/37.6+9.3
231 | 3.04 41.6 4.3
232 | 10.16 86.6 45.3
233 | 15.60 | 196.5 53.8
234 | 9.20 | 164.3 51.5
24 | 935 | 2.56 79.9 43.0
236 | 2.32 58.3 43.3
237 | 12.64 | 188.7 36.5
—_ 116.6
P (7.9324.95[116-6 (0 |45.425.3
241 | 6.96 | 157.6 36.8
242 | 2.56 65.5 35.8
243 | 15.12 | 207.5 37.0
48 | 244 | 9.36 54.4 37.8
245 | 3.84 44.4 38.5
246 | 9.28 87.6 60.5
- 102.8
SEYg [7.8544.74 +68.6/41-1£10.0

(1) FEHREBELBBETRAELRYT. «
721 3 R DEST 3 IO A D728, BT
BORKIC L ED .

(E2) KIFESEEDOHARL mg/g wet wt
TH5.

FABEERBRES BLU6Ic—EFRLL. M3t
hoDFNREEDEHEOENMERTRLIESDT
b5, 2V VRZASBHEAE7 v POIFRZVRT
o~ vEld 6.97+4.35 mg/g wet w't TTa—w
HE% 3 B L U12BET R DBEES & 5 h i
A, 248 X O48FF®RICIZ ZNEN 7.93£4.95 mg/
g wet w't, 7.854.74 mg/g wet w't & B B
OEMERLI. LA LOTNOBEICEN TS T F
U SR OMICIHEHENICEREOE I I » D
7.
Ta-VEEFIOFA M) Z) &Y FEILT6.3E
46.7mg/g wet w't T, EFICKD ZDOEEIC I
DOENRB LN, T3 —ViBEROBIRAY) =
v A VERERSAE S v POEALRRE, 3%
D EFRBH S, 24 FF R % CiE 116.6£59.9 mg/g
wet W't EEEMEERL, 48BEH%TIE 102.8£68.6
mg/g wet w't THEPOEREZRLIZ. —FH, Twn
a-wtEhu ) -07 FulEsRE LI,
12, 246 K O48HRERICE T AR Y 7V« Y V&
Z#h£h 46.1 mg/g wet w't, 55.1%14.7 mg/g
wet w't, 52.5:42.7 mg/g wet w't THEICH L
DOEEMBAE SNz, Uk LT HORZICEN TS
Toa-viRERL 7 FUEREREOMICE, 4

#£6 aVVRZAESRBEMEET v tiTTvI—
nEEHn ) —O7 FUEREROFNIEEE

B | No. | ZX2T | L0V | voma
%51 | 6.56 50.0 2.5

1o | 252 | 6.16 2.2 59.5
574 16.36 46.1 51.0
261 | 6.52 58.8 35.0
262 | 7.04 65.1 0.5

o4 | 263 | 7.52 3.3 51.5
264 | 8.08 53.3 40.5

Ty 7.29:I:l.06:55.1i14.741.9:l:11.0

271 | 9.20 50.0 35.8
212 | 7.68 91.0 34.5
48 | 2731 9.20 37.7 58.5
274 | 4.88 31.1 37.8

4 [7.74£8.2452.51+42.741.7£18.0

(1) FHRYHEEB%EFRRALRT.
72 L12B R R OREFNZ 2 FIO VT H 3 120,
BRTEHORRICE ED T,

(FE2) FIBESEEDEMIE mg/g wet w't
TH5.
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M3 2y vRZASEHESMHS » MK50% 7 v 32— 1.5 ml/100g b.w.

BEHOHIEEEDE/L
AvRFB - VPR JVIRE
""3/3 wetwt
"% wetwt 1 '"’/, wetwt
1004 100 /\ 1004
: ;
50 50 e sed e

B3 12 2% 4a(he) G 3

12 2% 43 (fs) Fr 3
< B0% T — VA RE SRS,

12 2% 48 (fas)

--------- Tra—nvEEhul) -D50%7 FUEEREERE,
(E2) &EIZ4FDEOFHERYT. 172073~ iRk 3RS 5 Ei1 3 IO
%, Fic7 FoERESR12IRIcE T 3 iER 2 fIoEEERT.

TV A VEREEEE T v FOBAICADNIEDTE
BEOELASLDBC LR TERMLDL, Chida)

VRZARES v FOBAKE, B—&ETEELT

b, Fv FOEEKEDROIBIRORBENELLRR
B EBLORFMDDIITNC LILEBEDEEZLN
3.

Taa-wHiNET FoERERORrA Y 1B
B3 45.5+13.3mg/g wet wt T, £V =¥ ZuE
BEREE 7 v rOBALRAR, Tra-dbi0iR
TFOBREICLDEBIELOE T £ RIWHD
7z.

(2) IMEREREHEOZE

1) SGOT - SGPT #& ¥ SLDH FEEOEH

SGOT DZE®H;: 2 ) yRZAELSEMEB 7 v 1O
SGOT FEM:MEIL 64.7£13.8u. (6 HIOFH) T, 4
)z 2w ERAREE 5 v FO 43.3+11.3u. (9
BOFE) L, HEEHEERICEBEDOLRNA LD
Niz. 2 ) yRZESBHEEB T v 6 FlIKDVTR
Wic SGOT FMOHEHER (BrK5%; TR
B) @ FRIZ101.8u. TH D, 50% 72 — ik
BCOEECZDbDIE, IEGTREARIAS
724, 12MR% T 5 Fh 24 (112u., 300w.), 24
KRS CIL 7 Bk 5 4 (122 u., 127 u,, 200 u,, 250 u.,
300 u.) THELI LD ERARL, 48K TIZ6 41
34 (110w, 112u, 180w.) T ERAE R T 0D
BT 2EENA LN, ChIFLTT FoEsE
BEUBAICRI2ERME (246), 24K% (5461),
481ERA%% (5 41) DVFTNICBNTH ERERTHO
BAHLNEHDI., SEMICEY 2 EEHEOHER RN

20 & Tva - vEBH4IBET 166.0£79. 3u.

4 SGOT DZEE) (24BFRI%%)
:wyiaikr FTEZ ¢35 EH It

50X 7LI-L b }T'7 " 50)?7» -

" u w

3004 300 4 3004

250 250 250

200 200 200

150 i50 150

100 1004 100

50 50 ‘% 50 '%
) Ed L 1 W 1

(7Flo) LEREERL, REHcET 27w
- nEEHa) -7 FUEREEO 56.849.3 u,
(5 BIDFH) 1T LT 2 I HED LS &
SNz, 2L BROEND DS NI 24RO LR
DELZDF » PTDNT, THa—nwHdNE7T FY
RS (Boykiic X biim) %o SGOT ik
BEOEAARTERL DT ELTHD. TRHH, 3
VYIRZZy MCT FUEEEE LIEABIUER
v MT50% T v 3~ ERE L IOEAIE, HikT
FLVELRASNIZWVD, 3Y YREF v MT50%
Tova = wEEBEL BAITEE S i SGOT &
BEOBRNEAEZRT HODENC ENHLNS.



Tova—UTEE (1)

SGPT D Z H: =) Y RZA&SBHFAES v O 5 SGPT OZH)
SGPT EHEME 21.3£11.7u. (6 HIDOFH) EA4Y = YR Tyt Iy kL Tut
v S VEAPETE 7 v D 10.7£3.5u. (9 HIOF L e eIk
8) KL, FROEMSE LD SN, HEEE 501 iso.

CREBRDETREHDI. 2 Y Yy RZA5BESAE
5w b BHITDNTRD I SGPT TEHEOEHIRR
OLEWIZ 52.0u. Thoie. Toa—nikE®kc Of 1001
A2CTZ55DF, 3BIVIHTIZE TS5 Fd
181875, 24BHB TR 7HF 14 (129u.), 48K 50 50
%26 Brh 2 ) (84w, 85u) iIcabhi., —FF, 7%7/ ]

100

207
(4msRA%)
EF I
+
50%Tn3-Iv
u.,

1509
160

50

Tra-viEnn ) 07 FUBERELiBAK . |

IZ12KERE% (251), 24WsRE% (541), 48K REH% (5 i w W 7 S %

Bl) OLFTRICBN TS ERZRT SORB LN X6 SLDH DZF (24k5f7k)

iz, ﬁ-]}#ﬁaﬁlciﬁpj’ 532%@@%%62&@2@8& <, jl’\/kzﬁv’. I e 1,*."“_

T2 — VRSS2 B X UASKRE T _EROMmA . S0 -1 AP S0 swa-n
3 u u.

B oD, 7 FUEREE L OMICIEEDERL
MOt UEEBOEBEOBEDOEDD T v MCBT 3
Ta-nvHir0RT FoERkEan (BROYIkick 1000 4 1000 1
DEIM) %O SGPT FEHEOEMILIIR SO ELT
Hb, aYURZSy MTE0%T v a - nERE L
BAK SGPT FHHEMEOHROCERZRTIODH ST

LOHE TS B, / ]
SLDH 0 %8: =) v RZASEREET » to T o0 ]

SLDH {EE(HEIT 494.24172.6 u. (6 FIDEH) T,
V) v 2 VERERES 7y D 452.2:£195.9 u.

1000 4

500

(9FIDEH) LOMIcit B EAL ZERASNEND I
7. 3V YRZESBEEFAET T v F 6 FICONTRD
7z SLDH FEEMED ZHRAD EIRIT 950.8u. TH # r - %
M7 Taa-—-uikEHO SGOT &FFR +Y 277 ) &Y FEEDEER
w W u itk u. 12 B8k

300 Y=-a4543 300 300 .

250 250 250

200 200 200

150 i50 150

100 . 100 10

50 T . 50 . o 50

* 00yl et » it g -
u 24 Bk w 4304M 4

» Y= +o8727 ’ 300 Y= 409254

250 . 250

200 . 200

150- Is0

o0 ’ . 00

50 7 ) 50

50 100 néo””m 200 fhnet Wil 50 100 150 ”7_7"2.}5!_9 "4 wetwt
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&

K8 Tua-—-nik5%RO SGPT EFA MY ) &) FEEOHEE

u Lol u 3 8¢k w (28
o Y=+omzz too o
50 50 s .
1 3
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Abstract

It is widely accepted that alcohol is an important etiologic factor in pathogenesis
of chronic liver disease. Despite a large number of investigations, however, it is
not yet clear whether the effect of alcohol upon the liver is a direct result of the
hepatotoxic action or an indirect one through malnutrition. In this study, an at-
tempt has been made to demonstrate a direct hepatotoxic effect in female rats of the
Wistar strain by measurement of SGOT, SGPT and SLDH, which are considered
to be sensitive indices of acute hepatocellular injury, and by histological examin-
ation of the liver after alcohol ingestion.

In normal rats, previously maintained on a commercially available diet ad libi-

tum for periods of more than two weeks and fasted for 12 hours, the administra-
tion of a single dose of ethanol (1.5ml/100 g body weight of a 50% solution by
volume) through stomach tube resulted in a transient significant increase in the
liver triglyceride content, while no significant changes in the serum enzyme acti-
vities or hepatic cell necrosis were produced.

On the contrary, in animals fed on a choline-deficient diet ad libitum for 5
weeks, the administration of the same amount of ethanol induced a significant
increase in SGOT activity and scattered areas of hepatic cell necrosis were revea-
led by histological investigation. There was a positive correlation between the
liver triglyceride content and SGOT activity 24 and 48 hours after the administra-
tion of ethanol. The increase in SGPT and SLDH activities was insignificant.
The administration of a single dose of glucose, calorically equivalent to the dose
of ethanol, to choline-deprived rats in the same manner did not induce any change
in the serum enzyme activities or hepatic cell necrosis. After the ethanol load, a
significant increase in SGOT activity and hepatic cell necrosis were demonstrated
in rats fed on a choline-deficient diet. This result suggests that alcohol can
induce hepatic cell necrosis when hepatic cells already have some defects in their
function, and this finding might be analogous to acute alcoholic hepatitis in
human beings.

Recent studies have emphasized the frequent occurrence of postnecrotic cirrhosis
in individuals with histories of alcoholism. Considering our results in rats and
the presence of acute alcoholic hepatitis in man, it might be supposed as a se-
quence of events that in alcoholics transition from fatty liver, hepatic fibrosis or
portal (septal) cirrhosis to postnecrotic cirrhosis could be produced.
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