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Several Problems on Physiological Effects of Alcohol Drinking
Hiroshi TAKAHASHI*

Alcohol affects the central nervous systems as depressant, narcotic and anesthesic
toxic. Consumption of much amount of alcoholic beverage naturally induces the acute
alcohol intoxication. However, even in the slight inebriate states, that is after
moderate drinking and the BAL hardly reaches up to around 50mgdl, the EEG
changes to slow wave dominant, signs of impairment of vigilance. In these slight
intoxication, the drinkers lose the inhibition and restrain of emotions, the control of
vocabulary, and the balance between somatic and psychic functions.

Remarkable responses of facial and body flushing and the autonomic symptoms
after alcohol consumption are common in Japanese and in other Oriental races. These
signs are considered due to absence of the ALDH-I in these races. Individuals who are
very sensitive to alcohol have also this trait of absence of ALDH-I, I think.

The level of BAL differs really with the kinds of alcoholic beverages.

In actual condition of the breath alcohol measuring devices, it is considered that the
breath alcohol measure takes hardly place of the BAL, because of serutiny and
reliance in the individual result of measure.
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Alcohol content in popular alcoholic
beverages(volume % & weight%)
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Relationship between drinking (kinds and amount
of beverages) blood alcohol concentration (mg  dlI)
and dgree of inebriate (a generous diagram
on account of individual difference)

B 22 LidHb0 MZhAS»D0E»H b4
AR KthIBUE % /E L 5 S L SRR 15 B
FITHWFHEICALNDL EEZ LTV,

WAL LT TV 3 — L 3 HE R 2 R S 2
BREz I F3 2%, TLra—n D{‘Fl(/)‘~ai'vrv‘ 5
WIRERI A TAT e D AL A IS KAk 2 —HEI2ARA
72WE L L) R w&l’@ﬂ"&fﬁmflkvb b,

b) HiHERED FHILIZHITL T, H D IFZIUTRE
725 T, Kt ERERED I S D 2 &

KN DEI USRI DGR TH D, DWW TH
FEDE ST K A ) L ST Py, WhakERE AN A
ehild,

TV — )L EEECHEIRO HIN T T 5 & v
DIFTENTIZ g BRIZ/SLE Y — L BRI E
A& 73—V ORHRECHHN T 2 & &i2i3, #Eo
EMZREIZHED D DD LD 5 TH D, Wild
Mt & RN DA T, TR 2B R S
FED AR RERR 2L U 720" H B

) HIZKWDT IV — )L 2fkEr X 4G 7 ki

HRI624F 8 1



TIL 3 — LD P

IZE MR ROBEREL S
%fﬁm%m§@¥%%%?<ﬁﬁ>t&o\%
DIZHZBEN) T LT D, DWTHEEHY
%fén TERELDI->TEBR LS E )N
IIEND, KT —7NDTFICELLE>EVIH

ﬁt&éoﬁhﬂuﬁﬁﬂﬁﬂﬁéhéoTwa—
WAESHERETH 5,

d) BEERRRER & ifiLp 7L 2 — Lo (BAL) ki
ik 2 FABRR &2 kD B DIINEETH 5, LA Lk
—f%A9IZ v 2 1F BAL £350mg,/ dl D IE TREICHKS
AE R BOSKE R AR E T 5 2 & 2588 5415100
mg/dl 22 % L SIRIHH & Pl B L O S iE R
ebitd, 300~400mg dlICET 5 LASHEICZ D
500mg,/dl Z#8 2 5 & | "EIRR ML IR ER . (AR RET D
fEEiC L - THEICE B,

L2 LERFEICEIHAZXE ) 23T v, 7
Jb 3 — )VIBREHS150mg, dl 2 8 2T 1] S B AR Rk
ZREGLNLDLH ). —H TlI50mg/ dIFRE DK
VOB TREIZ, ¥ L W HAT B v ik A 2 e
FRITLDLH D,

CD &) RFED SRERNICIE, Gk T3
—NVIREDORREZBET 2DIE3MOTH L W2 L T
Hb, BHSHEMFORRICEGES E NZITES LT
WAPOREZ BT 5 D12 BAL A AREERL & L
TEHRHIN S, L2 LEETOHEICIZT IV 2 —)Vig
FEIZ TR TII D TH S, BEITEIO KB

MFEEEZZEETNETH LD, ZOFHEICIZZLD
WgrH 2D LHEETH S, L2 LI T—e BAL

& — 7 BEETARTE & DBIFRIZ D W T OIAE D HIEK
N THBSBEI»H DL -,

3. M7 a—ILEEEDOBEF

RIFEREA 2L BI2ON T, fE->Tlh7La—
VIBE (BAL) @< %3220 T, T/LI—)LD
FHEDEE VEBEIDOEAWIIEFE 2DIFEKDZ L
TH b,

9 BAL100mg/dIDFRE, Z 4L H A3 . 565
B3 E L3R B IRA S TRIT 4 72 B A5 BRET D FE
AV "B THD, CORETIIFHEETRTD
NIFR o »s ERE B TR IZ & T & T, EEI{ELE
SNTESATENT 225, RORHNTHLNT, B
{EICHEE S »RbNL D,

KIZ BAL150mg /dIDFREE, CHUSHAE 545
BVIIE =I5 RERALKRICHLT 245, HoL
LERETIRIETH D . MODRENIFRE TXTHANIK

JATSS Review Vol. 13, No.2

(35)

W22 Y3 5 afilihi

105

Wooit, CPEERED RS I, ENIAREEE 2 ) B
TTIFAMEET TTBR) L% b, TRFEILELAR
IR IZ7e ). EF LRI 0 B AR, Sy L
< b,

H i s e O bR (2. BALS0me / dl TEEIZER
5%, 150mg,/dl TIFIEERIEH 1SN T2 . 3f%Ic
MT 5 L) WD HDL b— 3 R 5DHF%)Y,

BAL250~300mg/dl & % 2 D3, LidD NIz & -
TIEHAWZ 1 FFRRERD 2 SIS T 5, BRETE

3L <L EBEE V) REREETH D | KR HIEER
IR LT, WA ZEL ST kG255

FUZWDZ B, FMERCKIE D) KET
LER-TLE), KEMEHELIKTFLTH 22
SUAMEERZITTHIML 72 % . &0 A TIR -
TLEoT, MBS L FHFET L2 L H 5,
CORBETIIMILT 2 2 L I UIRATRET H B,

IZKBEDT NI — N % —REIZERE 2 &2, —
WOHARNIZIZHZE) W L ThWAS, HlZITH
AEE1F2~3 574 2% —% 1 AK720ml d
ki &, BAL (3350mg /dIfEEIC A2 252 515
. ZLDNIGL ) SHERETH B,

AL EIZ7Z 5 b PR (ZIRREE L MR P A
R E R ZERPKRE DT, L) EME BT
KETH B,

L LIEEDHARANICES>TIRZD L) HKED
BRI HETII % v, M RIS E LT, 4
HOWHT T—58KA, THTFUTE TP ra—irh
) BEDORAFTH D,

4. BURIC & 3 EEEE ORI

ITENCEBIN e WIS DR 1 5 D13, ki)
M FHm0) 252 5, BIIERDKEDEALL
12 & - TRIEEIZE G ZRT, HOEO T TIEH
KA BN T & DR ITERAEE TH D L o
20T B0, ZoRETHZ L THMBORIBE %
B LT, LEPEHICR-TWD & (T,
JE 8 8 ~12Hz THI50uV D EALD AN 4 B
T ONE, S el tHEINE LT, EH
G DIEARR) N — 2 EFEZ 5NTWD

TREEES ) O L WREED S, D LIRAZ M L
TLBE, D) THEMKE, 2P -7RKIEE %

&L D RIAIZIKREICENTL 5, FEAD IF X
12134 ~ 7 Hz TIRIEORRNE %2, D F DKEAL
mﬁiﬁi&(ﬁi&) b, HEDITA S MG 51248
R» L . 0.5~3.5Hz Dl (0K) »ETH

Aug., 1987



106 CikE 4

Gy

DL ICEBKENTHBICON, TREE
HHTIRL % 295, BKIZEABIRS P ICL 0T
Hb,

FNTIT TEEEE, PE@ELDIEETEEE DL
5, HOWEDTWE LN SIHITHEDLEV) Z L
2. BOOTEIRL) OFETICRLIEN Z2EH A 0n
R LIRIETH 5,

WEERE A E £ B2 o T, Mk o A (350 < ks
HNEL D, BUPELS HDEDTH B, L
13Hz B2 %2 b0 2 @K E W) 560 H 5,
LW b, 18~30Hz TIREMD B K £ 30
Hz U EDZ N QEEMLD ¥ T, 45 I3RS
L CEE . ALREDEE > Tw SRpICHEN
L5 ENE N,

T b3 =)V I HERRIC AT B IRRERRRE R R & b 72
LTEMTH LD, THa—LEREE2ERA ST
BHUKHER T2, lEKRDE T8 KRE(L D,
Eny i, WL LEmE o REBKEZGIET
. D IcREE-TEYVE) L, HERMEHE
ZEBEEMLTWELLTHD, 2F ) NELT
7o THREIC A L 20 ) . REHToBED
WTLB2DTHA9) . PEEOIKIFENRIT THEXTK
FkKy LT, EiEEEITTE0L 9 LEE
DRHEITHKEZ B L TH 5,

CORIETIZ, WD LT @ IIHR 2 ISHRIEALT
A5, Sz Ty —iEE (BAL) 25w - <
NEE -2 EN b, BBICE Z SRR L
VW, ZEMEIC—RICERA TR Y TH Do a DRI
iz £ D##E T, BAL #50~100mg,/ dl DT
BLEWTH S, BAL 7°200mg / dl DIFIZB & £ 3
Hz W80 7% { % %o RIED F713100% % I
%, RBEOBEHIRE ) REOKE W (FHEL) DR
W x—2 b (BER. REELFRZ) »RLNS,

ZD LD ITEDIKIBIZ L - T, TIVI— LR
BOIKUEREZ TV LIREIBINTELNDTH S,

5. BAADERNKE—BRE—DRE

2 DHAANDERII—HICHE) 2<%, H
RN HEBKEHIETH HHEI %2 T 5 N, RFES
FORSENET L0, ZORIIHARETIZL ~ 2
Arubil, E=LTIZ1~2AKTH Y, ZORE
DOEKIE A TV 2 — ViR 1340~ T0mg / dl & 7
BRI ISR E v,

C OREDEKE MR RCATENC - L D EEE

[EIBg 28 28 e axil Vold3, No.2

ZBHDI3, KRN B S 2, STBEHASIZL

Améﬂofhéiﬁtﬁij¢ﬁ’ 3. Bl
DATEIA AIRE X B R B AT, FERRIZ IR 4

AT Eh 2
ToTWhWwen b rERLIETHD,
CHE) A AFENLKE. D) < DAPIKEY
Y TEHRATWS, HARET 1 ~ 2 AHIZOKIET
{2 BAL50mg / dl fijif$ TdH %A%, kizih~7z &5 (2,
Z DV~ HRGE DRI b FEWZ R S5 B
WTHb, ORI IIALRERVINT,
REHITOAEHI»HET TThbwinmsd ) %o
THEINENTWIDTH D, T NHHEEED
PILEDNEFH>THEROREEZZSTIDTHS ),
BEnREE LTHAREL ~ 2 A0 b 20 0ld,
Z D DFLE D G IRDBERED FALIC LR TERIK
EDNETOEAWHIKREL, EHE2TNSE, &
DEE L R AR IRE N LI L
TWwaDhdb Lk,

6. BEIRICXT MR

T3 =)L ESKEL T, IRREZFE ) 2L
5. AEDEMD & 5 NHTRIC A B Bl 12 —FRE % 8k
Grw) ey EAThbd, THI—LEAR
FELTHE) S THbD, ilIFFI L THRIECHR
WHBLTHS) W

MERRATORKIE, VbW 254 b X v 7 IIFRD
R H B9, KOBFESTICHES BIIZI3RICL -
TnZWnz X3, BBRMICL I <CmsNnTw

N.K.Mello 5 DFERNZ L 5 L. —EHEDRME
ERICHRMICT LI — L E28RERTADL L, KA
72 H OBEIR I3, SREFHE T O/GE L7 BIZHART
AR 3 & < 7 2%, BEIROFHRERER O %L\
Wikt 7 P e Bl Y 2 — > 12 b L v, TS
KR DOMEAR AT 2 AR IC e > T nwZ L 2R L
Twab,

F 7230 I BRI L A RERR R A 2 B A D B
3, F728 5 ICEIEKE D - 72tk(3, B IS
BRI RO MERRBEIICEE 2 L 0 b W B4, friiml2&
(bbb, B b0 L0H\5L9Th 5,
CHDLE)LHREICLBENETH S,

LA LAKIE & & BRIRERR & oIz —E D RR(IZ
BN, BEPHERICT Z 2127 % v fERI3
Bonhr o7,

CHIZT VA= )V DIBE . ADHMERRITEIC
MLTHICEDEMILHEEZ G2 55D T »
FWOHEELL LEMIND,

I FI624F 8 1



TV I =) DA YT B

7. ZHa—icxdd 3HE

ATV 3 =R E KA 2o 7L 3 — L
I L BT & DR % k728 PN
L REROKE EIED LN TS, Fig2l3%h 1
KEFEN TR T 2 I KB BRIc s S e
BAL@ﬁﬂMT%éa‘tmﬁhhﬁ%tﬁt%K
1mmmﬁfz%—¢ 107 VAN IR A 72 % D
BAL DRtz W 5 & w»#b%ﬁmm RS
1LéBALﬁ)t—7lﬂiilmg/dl#blﬂm&/m
Dz L TP

BAL ? & < 7 2 NIBGET D ARTE 8 < Bldr, Tl
2 WAL W2 AL, BALO@L b winiz

Tl GWAN, THD,
Wiz Lk~ 72hs TIL 2 — )L DB DFRIC
';§3<H'| YEZLNLED I8 w@f&iﬁ*ﬂ?ﬁff

12 L BAAT iﬁ<EH90‘JL67L«HW‘BALV)Lﬁ
IZE->Twd runbilb,

AU A DI DW 3T B it E W DBALT
HEH, NFEIZE->TLEWEIHDL LI THD, &
ZBAL 20T AEGECIKTE 2 Lk L 72y, 77~
ZNIZOWT O % A 5 L W EGETAY80~ 150
m@ﬂTucrﬂuﬁﬁAJ%&thwébi HAN
% IZFGAT 2 TIA—=ITH b,
if JHM\ﬁu;«ktb\ﬁ?m 3300~500mgD 7L 2 —)L
WMEINTHED, Z2LDHANIZE - TIFSSHEC
big 2 K 5T H 5o

75 ZAANDT IV =)L CE DB ET
3H DD, 77 ANIRLETVHEALT A AN
&H¢A;UAH®/w:ww e ik, T A AR
WEDTRHZ L B X, 15V EofKiEAITA 1 Y
UlﬁKﬁAﬁWMmm7w3~w%u\75yz
ANi324.71 (1966). 1 %)) — ANi1F15.21 (1968). M4
F Ay AIF12.31 (1968), KIEIA1£9.91 (1970) %
EA A5 TH Y, HAANZS.81 (1968) & \»
IEEFDIFETF LN T WD, Tk 770 AADY,
EAYADWBEG) ZETH L

CHLIITHARANL D KEDT LT =)L % RTNEK
KA IO L LD S TEEL L2 ) LT
WADIZ, L RE L GHARAS, HCITHE
S LTIERASCH > THNTLE) 220D
IS 9 2 2Ll T2 P TV T
E FORBEFHEBELTVWE Evwbild,

T4 k77 E K (CHy-CHO) &\ DIZIEFD
FIZAEINTWBEZF AT I =B ENTEILS

oTwab

[ATSS Review Vol. 13, No.2

BmES—USTNBE

(37)

g

107

mg/100me
120~

1o
100
90+
80~
0+
60
50+
401
30

20

0 1 1 L

() 1
210 240
minutes

]
0 30 60 90 120(135) 150 180

BFBRLEUAIIIN DT 4 X F—EBRAFEED
M 7L 2 — IV iRE OERER

Transition of blood alcohol level(mg ~dl)of 14 male
students after intake of 150 m| of whisky

NTHRT 28BN 2WE T, BEETRFDOEDEK
fb. BtaokL#E, #iF. S8R, s L omBIcHE
BLTWBEWwbNTWBELNTH b,

W2 8KA THrAD N WIS T 21243, ik

T AT E FOBENES bW E )T &
wmf%éooiOTthb#$<&wﬁﬂéﬂ
T RKOHWETH HBRERBICEb->TLE) 2 &
THd, CORBICHET 2T AT FBKERER
(ALDH) Ofil & 7555\ 3 (3 BAET O B\ S 2 5k <
ZFBLI LI BENDTHL,ALDHITIZIT 11D 2
FEX ORI % - C. ALDH- I (high km enthyme) %
Fe72 70w NIZEAD R < 70 B 70 ¥ DIBEICH W B s
B DTHDBLEIND,

W RFEDFRH S RLOMF KEDFEIF LT L B
L RIERICED R < 7 B HANIIEKIER TR D
TLATFE RO EVEN), SHITHEDT IV

I — L HEE T W iR DRI 41 % (3 EKIFERE (2 BR
DL BA TN —LhEETIZ2.3% L2k <
Thhning,

2 DAARNIZIZALDH- I 2RINL TV 5DT
HbEVI, TIVI—)LHEEIRIERICEHH
O WDRIKALRIL & I DBERIIRTIC
HoTWwaEnTHb ) h,

P HEETIE L VOE N ERICKS 2w TEIC
g NICOBEREZ(FHF->TWENLnE /b

Aug., 1987



g T — U T NBEB

108

na,
8. BOEEOME

I 2FEZHOBEIH ) . AVUFA TEROEIH D
FREETH D, DL AT —)VEREDE N
HECDEELLLTIESI 2, KRBT LI —)V
BENEWITIH->TL, BREEIN TV HHMT IV
2—NDOEXR L THIUL.BALIZRILICH DT
37 nwheEZ SN 5H, ERICET VI —NVED
BBWIKEI D H AR BAL % FHE€ L9 TH D
(Fig.3),

TV 3 — )VEREDSIEALE 2 H M ICA S & & I12i3
—ERRICRET 2RBBEINT VI 6, TV
I VBENRGCEREER < BAL # LR35
BTHD, B P (FEE LTRRER? )
DHEEDLIZT—ETH D2 5. BEOHAKETIE

BAL 2*E— 27 12ZF T ARICT IV a2 — LSRN HE
HINEDHTWBE I LI b, METIITLVI—NL
BRI T, EoiEnills BAL 28 Euwink
TEF2056, BBOOEIIRSHmIENLL LW

LR BENDTH D,

mg/ | 00me
125

r

300
minutes

it

Fig. 3 E837LIA—LHKEERL7ZLI—-ILEFETRAL

HBOMRTIILA—IVREDEBFNEE (LORET
5 F 4#9130ml, TOREE—ILEN .62, FOMRIHKI.6L
DKIZE—LERUREDTLIA—LEREL D, VT
NHEHUNIOMF7LI—-LEETD)

Blood alcohol concentration after ingesting the same
amount of alcohol in different kinds of drinks.

(Upper line indicates 4 !» ounces of 32%brandy, the
bottom line indicates 550unces of 2.6% beer, and the middle
line indicates 55 ounces of water mixed alcohol same as
beer)

Vol.13, No.2

(BP0 i 5 i

N

9, BR7FIII—IBEIE L MF7ILI—ILE

PLEIGRRT &2 L9 12, fRilD S IRBREECITE)
AT BBl o FEHE & LT Ml o T
a—)ViEE (BAL) #EbN D@ TH B, L
7» L BAL & #ll % i (;H%Télm EHARZ AR T2
T4 = EDORDP) T HEMREEL, EALT
JE & BAMHE D D2 TRERIDS DD 5,

ZoRVWLEH ), B ETITZ b 2 KIEEER DI
WD TIIBESERIPRICE 2TV — IR ERA L
T b, MPERRHIE IR A2 8RE L T 5 505y TS
R LMESIFFETH 5. K72 L TZORR
BEEEKLIDOTHS ) », ZRMHELFRDT IV
I—REICZED L) LR HLDTH S ) 7,

MU & 2 TV 3 — VIIE IS IR IS HR B L 720
[ERHBEEHA LY 7 ZAEITRG L TEOEMN
DEAWER D HE, B RERA A 1L
R, RN & B A R R E 5B B

MRS L DTV 2 — Uil X IfiLifg 1 merprod 7L 2
—AE T 5 £ Fig. 4 DX 51281 © 20000
HERLTHDZ E9mh 208, 2z ffiizizr7
DDNT X058 5,

FRER TN T — VB DO ERERIZ L > T
RLZLHDLZ LEDHLILE (Figh)?,

CDE) HEEERD EMVLIREIC L 212 ol
EMA S, MO TV 2 — Wi HEET 2D,

mg /mé
0.9

.
0.8
0.7
0.6

0.5F

0.4t

RES — U S NBE

0.3f

0.2F r =.8867

y =2.358x+0.013

<

0:3

0.1 ofz 014 mg/
FR7IaA—IVEE

BR7ZILIA—EEIF 70— LiEE DHEBX

(BFAFEURZDIAZF—150mIBRA0DHDBIE)

Correlation of breath alcohol level and blood alcohol

Fig. 4

level. (Measured in 30 minutes after ingestion of 150m|

of whisky in 24male students)

A FI624 8 H



T3 =)L DRSS RN B T 5

o
o

R=0.94360 VZ
95% C.L. o gt
S b UL=0.834%0 7 -
= LL=0.00000 { Ve
= (SIG. P<0.001) // o//
o
@ | e 7
= P
= 7~
w _ ~R2=0.89038
o -~ g 15 POINTS
z Fs
g - // SLOPE = .847097
= T"/ " SE = .0824368
@ s/
g YINT = —1.6431E—03
i v SE =.0326814
. vl I 1 - 1
0 0.6

KITAGAWA METHOD (mg/£)

Fig. 5 BR7ZAI—-LAIERE2E (IR s LUERR)
= & 3 FBFRIEE O LE&
Comparison between two methods in breath alcohol

measure

HBNL)THSb,
10, ®&U

RIS & > THRERD R 282 BAL 75 < %
BFEANE] « BRBE - BRERIARATE < 7 B DIF— I T
HDH. NHDENRANDHEDZER YK & W
R & Th -tz THIZENICHTFT 2 ALDH
DFEFICL B LD EEZ LN THkT,

—EIZFRKEAN L D T2 — L DFFHA NI, B
CHENZLDROGFEOBRI L, 27 ) DEAFH -
FEB LD DH 5 Z L ICEE LTS % b
7\,

IATSS Review Vol. 13, No.2 (39)

109

SEXB

1) &t TERTRSE & o) Lo ST 32
/% 19784, pp.81-88

2) EfEE, RIERIFEEAER

3) BAMZE "7V 3 — LD L Ik SR T
va—nrhagg (EERD) . 19734, pp.18—44

4) Mello, Nancy K. and Jack H. Mendelson:
Experimentally induced intoxication in alco-
holics: A comparison between programmed
and spontaneous drinking. In Yedy Israel &
Jorge Mardones(eds) Biological Basis of Alco-
holism (Wiley-Interscience), 1971, pp.271-297

5) U.S. Department of Health, Education, and
Welfare, Alcohol & Health, 1972, P.17

6) Harada, S., D.P.Agarwal, HW.Goedde, S.
Takagi and B. Ishikawa: Possible protective
role against alcoholism for aldehyde dehy-
drogenase isozyme deficiency in Japan, Lan-
cet, 1982, P.827

7) Mizoi, Y., Lljiri, Y.Tatsuno, T.Kijima, S.
Fujiwara, J.Adachi and S.Hishida: Relation-
ship between facial flushing and blood acetal-
dehyde levels after alcohol intake. Pharmacol.
Biochem.& Behav., 1979, pp.301-311

8) Loomis, J.A. and T.C. West: The influence of
alcohol on automobile driving ability; an
experimental study for the evaluation of cer-
tain medicolegal aspects. Quart. J.Stud.Alc.,
1958, pp.30-46

Aug., 1987



