Alcohol Hangover
(Mechanism and mediator)
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Fig. 1. Schematic representation of frst-pass metabolism. (A) Alechol ingested throvgh the
month  reaches the stomach, where a portion 1z metabalized by the enzyme aleohol
dehydrogenase (ADH). The remaining alenhol enters the intestine, where most of the
remainder iz absorbed into the bloodstream and enters the portal veln that leads te the
liver. In the liver. part of the aleshel iz metabolized by ADH or cyvtochrome PA5D. The
remaining  aleohol enters the general (le, systemic) clireolation and  eventvally iz
tramsported back to the lver and metabolized there. The metabolism of aleohal In the
gtomach or during the first passaze through the liver after absorption from the intestine is
called first-pass metabollam. (B) Chanzes in blood aleohol levels (Bals) after oral aleohol
ingestion and after intravenovs administration of the same aleohol dose. The difference in
Bals achieved with both administration rovtes (e, the amount by which the BaAL is lower
after oralingestion) represents that portion of the ingested aleohol that has been broken
dowen by first-pass metabalism before reaching the systemic cirenlation.
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Fig. 2. Charge of BACKHod aleobal coneertration)
after the rapid consomption of different
amountz of alechol by eight adult fasting
male sobjects.
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Fig. 3 The metabalism of ethanal
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A AEaHe] Aedch oy & "ad 4F b
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H27e 82 FF. EFHY A%< 24k
e, 22E5E 29 E5 # olEHE IE
HAshe] 2w o FIHELE 2HTd P
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HE riAay wEd A B, G E KY 2R
7 ARERA e ESARE B0 232543
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b BFte] A, 22 20 BeeE b
7 BE Fosid A8 &9 AEE g
F ook 5T HH EEE] @5 Faar At
ir=3412)2 DHAZE 34 42 3k 4x 4
EARR| AR <525 geb A2t T

e AZEY (serotonin), 2SS dopamine) F
g MRAREDE] AR I B E2E
ZEAANA FEF A dlAay dERs SR
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F7 vhgelt HE ASE wod M duy
d gl AdeRedls RnEASERR wEdlA
(eorticotropin relessing hormone, CREIE 2
glagle, =] BREE M9 Msse] e
ACTH (adrena corticotraple hormone)®|zhs
E2EL Bu|fc ACTHE WECAT S5 3
dli] 3Ed AERC|S EREE BHE AE
#2 vhgm DA WA B Algclc 2=
o i PEE O2d, fEF a7(dHEE) =
= E8s as(FAA)E g g2y, gf A&
HE, ZF 9E TE=EI g o 2= TR
Pfl Hal Fow e EF fie] SigRuEsE

1, 250 Gy, AEe] 2R 25 Fe
1F'I-Eﬂl "o 2E#AE @35 430 s
ARTHAE Fn gl A Add E32E
Afgeld AEREHA B2E 7B L 4 gk S
B 2B 290% Fadel 2A4 s, el
U EELE AW 22E I AL s vk
T FEE(AEEE - W FR
s | XES E2E BEE IVFIRE &

ﬂJL'Lo-

Takle 2. Symptoms of Hangover

Ed| 28 o oA #

4274

FEEEAME 228 A0 FHE #E de
e A7EDE giou 387 Ao et
+ Bt 2gEIEEes Ade B 2 R gl
o Algs] By dEEely HJulrl 2o, 2a)
4 #igg FAFZ ] F7) g2A5, o] 24
T sTEOe 2REE AAEEA A g B9 F
e AEdE] Afe FTET 98 SvEr
Felg g aHEY AY A7y, dRY F o4l
71 495 we 2285 Az FEe| AY E2
gz Fice duwe] g IetE 24e €25
& Fad 827 F sz 288 g <] BAf 3
& ovelHa S R0 2 TAS P90 Ba
¢35 2R HFAEL = Aew geiFg
F3E GHE FHEEEY dAERALE AEAA
A3 A EF galshe Ao g3k sk
b ogidks BnEm ofig oy S A A7
42 4EATERY, 2 dihshd §59 7

Class of Symptoms

Type

Constitotional
Pain
Craztrointestinal

Sleer and biological rhythme

Senasory

Cognitive

Mood

Sympathestic hyvperactivity

Fatigue, weakness, and thirst

Headache and museal aches

Mavsea, vomiting, and stomach pain
Decreased sleep, decressed REM.'

and increased slow—wave sleap

Wertigo and sensitivity to lght and soond
Decreased attention and concentration
Depresslon, anziety, and lrritability
Tremor, sweating, and ncreased pulse

and systolie blood pressore

‘RENM=rzpid ere movements.
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Faepckn 2HA 2o

WM. Alcohol Hangover

1. =3z Foiglat?

SHE FF F uEks By, SEE 244
@ FFEES TG SHHY FEFEcRe T
T FE e Oif BizkE SXE £9 &%,
43 B WEHey, p3hdEEEs] Ik A8
AEe] g3 89 R A7y Fh AE
g 8 FA4E dEE @ch FAxY 23
ErRE @0F 247 Hed 9 952 F3
TEZ FER, ARDY 294e] g <" F4E
2 BAAE GHF 238 554 Held ook o
2ok vEd, SHE BEE ARES A
e e} Byl gt <8 FAELE BEEHes
gz2A Jehdsn fld demez 5= £TE
tiEl & EBF 2IEEE(blood aleohol corr

Takle 3 Pasgible Contriboting Factors to
Hangonwver

Direct efects of aleohol

- Diehydration

- Electrolvte imbakabee

- Gastrointestingl distorbances

*Low Blood sogar

s Bleep and kiological rhythm distorbances

Aleohol withdrawal
Aleohol metabolisndi e, acetaldehsde toxieits)
Monaleohol effecis

c Compound other than aleohal in
beverages, especially methanal

* Use of other drogs, especially nicotine

- Personality type

- Family history for aleoholism

centration) b @7 ey Jepds, e
BACH #l2g of Snzd] 23k, o F 2443
e o e AgHes uEdg

2, sHe wdRE

derzes 238 GHFE=E O] BEFE, GH
Aol BAEFE SHY dPEE FRds
Borh gl vhE BHE ARES £HE Ay 3
T fgn, AEEL €3% 4FAEY] £HE
AEfds 2ax glg fadcs] & is0EE i
o7 @ Foid FTvkes 22U 498 U=
g AHEE TAE 2@, €32& deraFAdT
W 108z <14, dE gt okl diabe] &
HE e &7 =T 6. 6%k 22 43 8%08
e, a3y g2 Eas JF 238 4§54
B 253 £HE ¥ BA¥dgs FiEm o

3. Phwsiological factors contribating
to Hangover

=FHEFAE feles adE (I 2] T3A
D €28 IF Hg 2 & 71 vlAe G
T 23E withdrawals] 98 4% & 2328 o
AT gAEks Al aEe] AAE vre 4% @
Eg 3549 A7ER U] 8 % gl

3.1 =5 A o

3.1.1 2584 (dehydration)
lalectrolite imbalanee)

9 A2 BE:

F3Ee] FEew i &£ vAE Sawed
% 7E BHlEER wE FEE 4vdEd 2d =
298 Hd 20 FFuid, 8o J28idg. 5
2250 ml W 50 g 2284 GF5A 59 A
dlA B00-1000 ml¥ 2] 4€gg. <z €32
&= HFHE T Z2E(antidioretic hor-
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mone, vasopressin F) Eu|E AsiAA A7
SB2AESE HElEe @] 207 g Ee
o E# & T2 oft, FES GASNE HY
o AfEE] BEEE 29T 5 g = 8 B
@ioew el Feee: 4E 2% F@gH
=3 @7F B U

31.2 A7 78 (gastrointestinal distor-
bances]

FREE oEF 4F Alkles Ae AL ASEE
AR, stomach empiving #2E FEskz /9
Ak 4 Ezjsf4Eisd EEEE A 59
A sz AugkE fedd =R 23EE #i
HAd, AYRe)E S0sed, o|EE H F9
vehts B8 oasE, FE F49 de] g

21.3 F8F Qaw bleod sugar)

A 2254 5= 98 2 # Fle AFa)
9w AEEE Y F g 235 fals
Hgghak A EES(lactic acid)sh 2 3
ApREE] £HE fEEisd ol 2329
= AR 5 U €38R FH AR AEdSE
£ % 95 22 £ dekaes 1
Bbed, e Afd €28 464 57
debdFE SF3es P4FE 2 Y24 FH
2 I A%E 2F2e28] nEd &30 A%
L SEhic), 2R3 e M9 2R ¢
HE=17 8ol AETEE m®Pe, A, 39 G
AE fEE 5 gl P 5 ¢2E4 Eohd
el Fizbelnl AYDE Fode] SHE feker
= opE wEAA] gE AdEe|

314 O Fe AHZE distorption of

dleep and other biolegical rhithms)

¢nge B FEL HAE e AFED
E QAR §F F 482 9% H=ze fUL

fak7lx dck 22E 4H F BAC(blood alee
hol concentration)®2h 3FH4E vedA =HE
F2A4EE 8 5EL 28 g 5 94 =19 o
o] <R £F94s FERARME ©EAH 2W
F EFHE fEEE g B €352 FF= A
THE EAF D Pe FEE 2t @AY 5
died wHAF D 2L |gAH 2E dsh
A B4 stz HEEd EEEEE Sz @
g @ g3EE {7 F 2 AHEE
HEl s |2 Hk

55 A dlEe] 9| n, &5 Zdle sae]
e F oAle Az AdHEES A wy A
9 A FAF ATER 2 ok B
E A #lg vz €& HegHER
B FNnEASE2RE BHE &30 ol
S8 B2} # atress responzed| TAF L
e cortisol BE|E ASAH WA cortisol T
FT @377 3 clz A7 dHETH 9
= HEE jet lapE o TG

315¢=280 5%

ZEE44 Ao FHE FEH dopIE gt
2 A%TAE @ B, o T 7850} v]ed &g
4 FEE =7 Aes gy 2358 3y
FE s FEL YdeAy, ER FET
(histamineg), AZEY(zerotonin), TEAESE
9 (prostaglandin}® & 5 fEgn SHE
E22 @ 7E AEAREDH 9L uN FES
=FA B2 aEd s 7 FEH 9028 29
H)H] 3 9ok,

3.2 Alechol Withdrawal(AW) ) e

A EFFE AW F4E GHELEL A4
22 ek FFRUEH central nervons systemy)
o] @] g ik |8 wRe R4 T
A fGAsm Pe T BEd receptord] HE
= EEgch
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bz Y GABA(gamma aminobotyie
acid)e chemical messenger (neurotransmitier)
# BEa hF receptors glotamates 2
g, GABAZ plutamates AR EZEE ZHo
Fod BECH, GABAE EHZTEL HHA
Fled T2z glutamates ARHZEE A=
E Fad BRCg. wdses 35 BAide
A GABA 93H3 receptordt 3RS gluta-
mate T receptar= EVEHA HEdH, <=
F3EH sedative effectd] THE ZEszA
dli HEE Aer 290 a3y HdsA 232
&= AAY Bydle FFRRAS D3RR =
BEExy A F ERAEE @olgA 2 2
R4S <9 FR4d= Z99, 28 vdes
LAuEs] A(@|RAEL HE AWStes BE
eld) . 2288849 #AES withdrawal <5
25F ZAE FT(CIWA)E AFHadd g=d,
withdrawal TaF4e= Jehd o2AE FE
wE, ER OFE 2ETEC. A # A A
2 W@ AR 5 FOE AT dehdga
ek SE™ B sk g B8 50 slsE
AW FAelEhe BnE ven g

3.3 Aleohol metabolitess] =gk

FEE T FFE B AL cFHR=H,
2 ALD(aleohal dehydrogenase)d ZFHEo =
FEE TUYAER] oHELHF =R ialH

CoHE ALDHS A8l R EEHF == ok H =
Elacetate) 2 AREG o4 ESHF == W=
o= oA ZTEE PHEH HEES s 4%
A weBEde|r, o E2Er =L4E ddE 9f,
=, d2AE, TES 22 fHFE %S HWH
oA, RE ALDHY FEo= ofELHE =
= WE2A 2alaled o= gae uEe] EajEkA|nt
o B A YR 4xE Hx gl 2
U 2HE ALDH E45 /7AF E92 oHHELSH
Flerk dalE] g Hild S3Ee A e
H, GBS 4% FT6E AY F= 2FE uE

Eong rnoag

dok, =3 M ELHF=VED S/ZTAE #4
Aoz dH BE 7AEE cMERHFEN 5
HE AT TSR o 8F BAC T
°l A= 218 F #Y oMHEDHF =2 T
E7f k] &=k s E 2325 dalbiEd ¢ EF
g fEld A5 S5 e AEE Felg

3.4 43& H Fleb FF

2.4 1 Congeners

THES| ZHEm fle FRERRE HDE
HREY gled B REY €38 §EE 4
BEH PaEa 4L vl YE 22ERE B
. fltk Congeners® %7 <|E #EEs &
2& w8 o] ® H@el S%E o <E
congenerss HE2Y RIFEAEEC] BHETA £
AW Az Fd dgEE e Ba8d. 84
ATASE LI2E FETY congenersdt R32E
50 % SHE Fode Ao 23 g @
Fe o 25 A ipin)® BefHvodka) g 2
T AREE B T8 5827 27, 24
q, #Hedds 2o d8 F9 congeners® F
#d FEEG § {2 SHFNE e @
F3E FEH congeners T HASEH S8 b
TREe e dEEe sHd #FEEHY fley,
gL Hes2 Sfq | A, g 20
bHE FEY ARPE gid CgE dabEs
ADH, ALDHSF & E452 =3 o2ss] fat
AE Fejsd o|d PAEE oS GAPAES
o3 falisty, nEE SellAe Al sk =2
tf dgged] HE SHE FE BPANT= 22F
FEE B2l fHF|g 2] dEEd nEER
HaE EIFLIE FER Jones(1feT)E 4WEE
e R ok @] 100 me/9 #Hedas
halA # & o2Es] ETEEE SHE 2o 4
2E fit F 2 AkEst /| HY, ¢ ATk &
FHE4E Eplle A]%‘H] ek Aoz e
. 2|FH tEEe] 22 FER fHEHE F2 A



120 - 8 A3/ Meche] Heongover

BEe BfHeE oEEsHaAE wElE] WE
th o584 readministration’t £H3F4E ol
Wths A2 cgge] s dAE wEiEkd d
BE A3 SHFTE] AEEE A FAR E
T g fEEd 4% SHs d2s dAagHz
formaldehvdest formic acid A=y =57
of el gt oE AlgE Hoaeld okl B
2 FEFE ubed, HE 272 d29
Hleg9E plasma serctonin® plasma  hista-
mined TEE T2 £ ddz dd 49 F
o @25 FE2E& FAFE SRR o ¢
H# 3 gled S plasma serotonin®
plazma histamined FETHheE FEX 242
T g3 gelEdR| s gl

34.2 718 2% F

el FEFE s E3FLE FoEE #d
W22 £3AH= E9% sy, YEEESE Hm
gk, eSS L UEUA s, €2
g FEH %L vr|n SlFR, gk @280
716t FEH A EFEA AT SR dEide o
AHH|E| g derg

343 A9y S

ARG #F & W beHe 9= 23
Hel &9 AHg dade, Adees 228FS
g #AE4d° B2 ARLTE SHAFYC A AT
Uehdrhn # <Y EnEL ¢35T5E 48
Ae] F2 ARUTE [ 48 AWENS SHE
2EEA <18 nEEL Az A8 o g2
HTE T rhE4e] Edm AAET g
S @ LIEFEHA QT 8 8] §
4 g Tk g ERAF|R, 2328 FE4 g@
HAEHE FvFe d aF9E ehdg New
lin® Pretorios(1990)= 2IETI 4399
FRAEBHETE SH{FA| Frlake A% fldm
By ¢|EL EgRE TEHAL F499 olED
FRETFAES| e gas kg dider &

#HeAl s AP HEESA @ 2o RET I
sl ) fE dEE AR AhEHA | d
B SR e HER EE

4, &M (Treatments for Hangover)

Sz ® 2 FabE gepdE hAanF0 g
45 we Uzkags siide] <= $d
B S fE SFEn fe EuEY 549
A 9 g4 dEe GeT P

D FF43 0 AR =Ede=d £33
% waAg 5 gld

@ &% €255 2 - HIH ¥F FER F
FE T ARUTE HFNE B e
o, {E ARE AHAE ET80 2 Alge
Be Agtdo HEF4E g BYign d &3
= ALRE FEY s|ERE RS Adwgs
Zdeld

@24 w1y - ok 22 HYE 33 Fa
T FEE oEd CongenersE HA ZRE 2
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H27|, H g Ee 501 =A Jehdd

@ oy, SEFA 9 N froctose B 2 FH
Az 25 A=E AR g Ed B
Eu @AY 2o SFHELS TRE 54 ES
HEFEE HaslTy, dl2AEE 2 A 29
& 224 8@ £FE SUERESY 9% nE3F
FeFeiof @

T Zo| Fo |22 % E8E iR
& gfag 5 gk

M FZ : 4E 2] antacide= TEI o2&
% FA7E, Jkmdm o & nonsteroidal
anti-inflammmatory mediation (iboprofen E=
naproken) 2 TES THEE A =9
o] FFEE BFC|U d2AEe] U = F
2z 3, nonstercidal anti-inflammatory
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mediation= AHE fHEEE deFfAE S,
FIE2 JF FAEL 2% A2 5 g 55
o d jECc® AMESHE  acetaminophens
=H & SEEE mlek shed e 2325040
acetaminophens] F4% £ A)AH hEE
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-
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o propanclol®] SHE T FEE FhA|
FlerHl disbde o SRR Stk Ondar-
setron®  tropisetrord® B2 antagonizt  Cat
serotonir—3 receptor)= I EAZ 23282 9#
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