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Z3} Heiste] AJZ @A o sk o AbE A E
A=, Ewald5(1988 =3 1989) JohnsonE-(1981) %
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£ 8l x}(maternal alcoholism) ¥ 7%, B4l Z ot THZ
ZAge) Y, 2T AAAA, AF3s, HA1FG o4
AlRAE g AAlakek a2ln (2 Dol B uhepz
o] sl qkw o] AH(Craniofacial anomalies), X sh4%
(microcephaly) 58 &Aoo 2 3+ e ol & F(fet-
al alcohol syndrome, FAS) o}e] & ¥-ut g+ o]
o}, FASe) whAldl 5 = dlgl ] 4l 7bsled 4 AlA|d o3
ZA0} 1,000 % ok 299 viad 2 G sl
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Z3lalol 4]  Streptokinase —Streptodornase, Thy-
chophyton, Candida albicans&4l, o]t dulolal 2



&9 7 dinitrochlorobenzene-5-off o g 3] 2ul-8-0] 7+

£28¢ #% sldnh Lundy5(1975) 2 5 7H heavy
drinker)ol| Al & TAZ7]50] AlFANNAE A =

o] 919l 21} dinitrofluorobenzene (DNFB) o} %8 2.2l

off gk mlpurge Malgle] 2SN vlLdgcdn
M 339
Johnsons-(1981) & FAS3Alol gl A= E—rose-

tte, EAC —rosettett-8-2] 74, Phytohemagglutinin
(PHA), Pokeweed mitrogen(PWM) % Concana-
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Figure 1. Facial abnormalities in fetal alcohol syndrome.(From Dr. Diana L. Dow—Edwards,

Res. Resources Reporter, August 1987)
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1) AYEE : A% 8-105% ICRu}$-~ 5 b4
H glo] AHEdlged APFE 9 HRTFL S4 (sex—
matched) o 58§ A28 %ct 22 APEFEL A
4 A7ER e, o] & EEL £ 557, PelletAb & (4}
FFAAEFA B A, 4&)E FF82 Polycarbon-
ate Cageoil 50t2]4 Yo Al{38tglch oluf 74583
2B AE WA UEE Fodte 2L 23704
&3t

2) oA : ¢ oe}=(Ethanol, E. Merck, Dar-
mstadt, Germany)& 4183 %ot olelE< Hanks'
balanced salt solution(HBSS) =& oA 2] 4 4] o
Foll APEHo] e} Yo ez §43le 443}
Rt oAebEe ob 283 2 F3E $3H T8
Fed, 245G 20%, 10% =+ 5%l elEs 4%
4 0.5mlE =i 15947k o 3lgen, FHREAAE

detsg FEE) 10%5 =7 52 E 543 feed-
ing tubeg 3l 509U7 FUT E FFYLE Fo
et dzFEole 2FAPAG4+
ot 72k F sl

EE 5%

3) 44 FAYEHYgY ez AP Y TF(SRB-
C)E #FAv &4 8Y o2 Polyvinylpyrroridone
(PVP, PVPKq, 2} 360Kd ; GAF Corporation, N,
Y.)E& AgEgch A3 &4 3wdb-$(Contact hyp-
ersensitivity) 242 9+ 2,4—dinitro—1—flu-
orobenzene(DNFB, Sigma Chemical Company, st.
Louis, Mo) & AH-&-3lgic},

4) oebzo] upgnel ol vlHE G : of2is}
A ¥ %o olEbE = 20%, 10% o 5% ofjehs4 ol
7 0.5mlE ehg-2 B 7ol 18] FALshe vl-g-29] A}
€ i 159704 Bt daxPelle A4S
0.5ml5 B74F4) shgch Adol L7 opg29 4
£ 7ok 279 10 =& 20012 qig)

5) SRBCel i@ Arthus % DTHwE 4}l : 7
(1989) o] 7143tule} 2o] AA| &4} & DTHHHE2
SRBCdl| wig 23 Z3}ul-3-(footpad swelling reac-
tion)e 2 ZAdAedl 2 A2 35(1989) % 2
(1989) o] 71 &3 & o4 44] 3l A4 shgieh 2}
718k Ag 2 Aol wat 1x 100427 &= 0.03ml
SRBC 2-§-4 o 2 %)z 22Z3 (left hind footpad) ol
353l W s, ddF 4Y6 20%SRBCY-H-
4 0.03ml&- =}$-29] T2 $-22H 5] 3lo] o}7] 229
t}-& Mitutoyo engineer's micrometer-& A}-£-3}o of
71za AA(To), 3A17HTs), 24X17H(Tau) = 48417
(Tw)Foll A FHF A& s, 2 FHF7
o A& ohg F4 ol gl %F 72 3489

Increase={(Ts, Ta or Ts—To) /To}x 100

6) SRBCell g A& 78447 : SRBCE "
F 7ol I FEAYF o2y sfaEavls o] f
dte Adstn, S ¥elste 7(1989) o] 717t
Woll Féted AT LALIE 2GS 275
F3A7HE 2487 YA microtitration tray
(Limbro chemical Co, Inc, New Haven, CT) 2} z+ &
o 56N 3087 v 5-3HA171 Aol F3 0.5%



SRBC#§al¢ EiHsed 37TA 1417 #2% $3
¢ 907 WA An HAEE Atz BEAA.

7) PVPR Y 9 g7} 34 : 315(1984 & 1985) ¢
71(1989) ol 14 ol wal PVP Ko 0.254g8 =}
R-2eof] AFAlo] W3t gGel. PVPel dldt a7t
71(1989) o] 713 Wi ol wet ¢+ 5 AP T A E 2
2 A3 PVPel dld SRBCZ - 5% SRBC
258 40miel PBSol| 0.1mg /ml5 5 2 483 tannic
acid(Malinckrodt Chemical Works, St. Louis, MO)
£-of 40mlE g3t 1587 o 25 ¢l WA d & A g
% SRBCE PBS= 33] 9414 A 31of 5%SRBC2#-4
£ ulE 3, o] 2gA3 PBSo £ 0.1mg /miE =
2] PVP Kxu(&2 =} 40Kd. K & K Laboratories, pla-
inview, N.Y.) 8458 E¥ste] A2 15270 &
2 3}glc}, olgA Fw]d PVPzt SRBC(PVP-
SRBC)PBS = 33 {4443t 04% gelatin i
PBS(PBS —gelatin) ol 0.25% PVP~SRBC£§-4-&
wtsolcel, 2& V¥ microtitration tray(Limbro-
chemical Co., Inc.,, New Haven, CT.) | A11%(Well)
ol 567 3027k ¥ 58k4) 71 0.025mle] YA 2 3sin
PBS —gelatin 0.025ml 2 A11&@ 7] 2uj Al 3] A3
I zb B A E A el Feko 0.25%PVP ~SRBCE-§-4
025ml-5 A 8}sle] Aol 4-18A 7 A F $3L o
o7 A9 3 - =5 PVPEA7te Astgch A
128l PVP—SRBCul A 3}5t dlz 2 st gt

8) A&AAUS  HEA AUk FEE A
7tz o 2 DNFBE AH&-3led 315-(1989) o] 7148 %
Yol wte} DNFBe)l eidt A &4 Fgluh-g& 4¥sia
ot ZA7)skE 40, oME L 2B F(V/ V)l &4
g 0.5% DNFB-&-§ 25u14-& A Al 197 2 of) =}-¢-
& 2R84 zabdte] ztasln, A¥ A5l 0.
2%DNFB%-9 10u4 A(F) ol 22 x 23}
b7z et AEH Z7he =+ Mitutoyo en-
gineer’s micrometer 5 A}-§-38}od ofr)zx] 2 A (To),
4(Ty), 24(T2), 48(Tw), % 72(Tr) AZtFel] Ao F
AE &2A3ed F3F571e A& oh&ol T4l o3
o AAbstg e

Increase={(Ts, Tz, Tss or Tr2—To) /To}x 100

AL E 3 A A21H AlE

9) FAFF o sk =] OKlahomati &tz o} 7}
g o) 2 a4 e J W, Murphy 42 3-8 Jofudt
-2 Cryptococcus neoformans 184( 43 A) F5 24|
etk o] 3+ 315(1990a) o) AA) stHed AAHY
Sabouraud dextrose agar slant(Difco Laboratories,
Detroit, Mich)ol] Aol ekaluds], Agol ALE3lg o
=] A4 3}7] 4~ Aol Sabouraud dextrose brotheil 3
Fvl ofslo] AF25H Rt

10) A3 d oz g A7) Aelx R npyael o
2712869 C. neoformansi & : % A7 & 4,
vl Al g Hanee) AFH &L 85(1985), Ha
%(1985) o 4H5-(1989) 5o} 71&q WEd ct4 44
slo] ohg3l o] AA] 3¢}, zk7] 5w, Sabouraud
dextrose agarvizlol] Aohuoksia BaHAFql C
neoformans-§ Sabouraud dextrose brothol 23] At}
ujokste] HFAelAAld4z 38 AAAG oS
2x10'CFUE mhf2o] AAF ALt HdA et of
el 5o aleax 10%0lelEs 488-F 5097 Y
A gl Aol Feddtda g ¥ 9del 24 A7 E vhEA
2HE 2FHeg AEdled HFH ol E2 v
3}o§ Sabouraud dextrose broth2 #4838 43 <h&
Sabouraud dextrose agar ¥ hulj 2] o] A F5}o] 35T ol
oF 484 74wl %} ¥ vrebd A b4 5 A Abak ol et

11) =) EAA : 74 Ay Fulc) 5ule] o] 4e
g aE Algsto] Aslglen o}FA & £x]9
BEFA S} 352 2HS.D.)E F-3k2 Student —t 2 &
3o pAl7} 0.0501 3t SA A o2 foldicta
sFshda, pA 7t 0.0501 4 ME SANH o2 793
ohar 34 5hgl o
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1) clelEfddsl =slgre] AEo] vlxle FT:
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Table 1. Effect of various concentrations of ethanol on survival of mice

Group Ethanol concentration administered No. survived /No tested ¥
I 20% 20/20
I 10% 20/20
i 5% 10/10
v Saline (Control) 10/10

a) A single intraperitoneal injection of 0.5ml of indicated concentration of ethanol,
b) Mice were observed until 15 days after ethanol injection,

2) olelE-Eod7} vp9 0] SRBCo wlgt Arthus %
DTHuHEoll vl X & o8 : o} 20l 20%, 10% =+
5%let=& 547 v B-4FA5 F SRBCE o}
Fabsbe] Arthusut-$-3 DTHuH$-€ 71t dwdnl (&

Dol A By uleiRto] Djzulg AT whgol vt
20% =+ 1020 etE Fojul-$-2F 9| Arthus 9 DTH
gL Fo5hA Aas o 5%cetE Fojulsn
T k32 =) ik} v S8 el

Table 2. Effect of administration of various concentrations of ethanol on Arthus and delayed —typed hyp-
ersensitivity reactions(DTH) to sheep red blood cells{SRBC) in mice
% Increase in footpad thickness ® (Mean+SD)

Group  Ethanol conc injected * Arthus (3h) DTH (24h) DTH (48h)
i 2% Zitos Bot23 00T
I 10% 2.643.2 A1+2.2 16.5+3.1*
I 5% 2.9+2.7 20.9+4.2 19.743.4
I\ Saline (Control) 33.74+3.2 38.14+3.2 21.54+3.5

a) Mice were given daily i.p. with 0.5ml of indicated concentration of ethanol or sterile saline alone for 5 consecutive days
before SRBC immunization, The footpad was quantified with micrometer before challenge and again at 3h, 24h and 48h
after challenge,

b) % Increase was calculated using formula : % Increase==(T24 or T48—To /To) x 100, where To is thickness before chal-
lenge, T3, T24 and T48 are thickness of 3h, 24h and 48h, respectively, after challenge. Each figure represents mean value
of 5 mice+SD.

* p<0.05 as compared with control.

3) ollebx5-of 7} ©}-9-~ o] DNFBol o gt 3 &4 5}u]
uhgol) m)X &= 33k @ vhAE 20%, 10%, £+ 5% ol
Elir4-4-of 0.5mlE 59 7 " Y FA}3H3 DNFBoll o &
A&AANNEE 23U 2 A (F oAl B

A7, A7 R 1247, A& AR A2
o 23Tl viste] fol oA B E BARAL 2
2} 10%EH e ¢ FAe9E Ale 447 A&7
hgato] ol zof ¥lsted AASIgom 5%elehEFo

£ whstol 0%oleks& Felalsle el 447, 24 Ae A2AANRSol F2 09 % =A< 243

Table 3. Effect of administration of various concentrations of ethanol on contact hypersensitivity reactions(CS) to
dinitrofluorobenzene( DNFB) in mice

Group Ethanol conc % Increase in ear thickness (Mean+SD)
injected 4h 24h 48h 72h
I 20% 14.2+2.7 31.0+2.8* 43.4+4.7 47.8+3.3*
I} 10% 12.9+2.5¢ 39.24+2.7 43.3+3.5 64.3+3.6
lil| 5% 26.9+3.5 38.5+4.2 56.2+3.7 65.2+4.7
N Saline(Control) 27.2+4.2 421435 44.6+4.7 64.3+7.4

a) Mice were given daily i.p. as in footnote ® of Thale 2.
b) % Increase in ear thickness was calculated using formula as in footnoe ® of Thale 2.
* p{0.05 as compared with control.



4) olelzFof7} SRBCe g F-7-&A NP Ao
B %] & 43 : v}9-25 SRBCE WA 2K3714 59
7+ 1l 20%, 10% &£ 5%l ebs 484 0.5ml-§ 47}
F A ¥ SRBCell N3 7S AFANE 24 shgixdn}
(H £0lA B ulg}3te] 20% olel s rhg- 279

s et siAl A2l M1s
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Table 4. Effect of administration of various concentrations of ethanol on hemagglutinin(HA) formation to sheep

red blood cells( SRBC) in mice.

Group Ethanol conc injected ® HA titers(Logz) ¥
I 20% 4.0+0.5*
I 10% 5.0+0.8
1} 5% 5.6+0.6
N Saline(Control) 5.6+0.6

a) Mice were given daily i.p. as in footnote # of Table 2.

b) All mice were immunized i.p. with 0.5ml of 0.2% SRBC suspension and were assayed for HA titers at 7 days after imm-
unization, Each figure represents mean+SD of individual serum from 5 mice.

* p<0.05 as compared with control.

5) eollet&Fof 7} PVPoll gt 3ol nixl& o
& 1 vhS2ol 10%0lEt eS8 FUT Fado
5097k A4 EAd F FAv|BAYUe 2 ddzxn
35 159, 259 | 354 5o PVPel Al g 347}
+ 2474 A3 2 A3 (E 5ol A 2t vldztol
PVPH Az 174 ¥ PVPo| g aks-& &
uhe Fodqt =Tl vlste] fojsiAl dA= o g
< BA T, PVPHd =X 25§ PVPo) g
A g2 GFF AT Qo] Tt FAH Qg
o] 3FUA X PVPel ol &t FAg2 473 dlz
o] vl giet

6) ofle}&F o7} m}-9-2¢] C. neoformanseil =& A
goll mlX & & : nlg2el 10%0lElES 5007 T
7%} 82 C. neoformans& 7+ A1 71 ch-S 9 F ol v}
49 23, 93, A3 L HE A28 3 P
CFUE &A% ohf29) A Fol g A S 5stq
&t AES £ BEL Fo98A %3 4257 FFE
"2 E ALgdte] FHEE AN 2 AR (E
6ol A B upslzte] ollel e Foi 9 7 B 2 e
TAEFE e S FA8A AU N2 F 9] Fel
H)3ted 25 ok10v] §-2) 3A) 3kt

Table 5. Effect of ethanol feeding on antibody response to polyvinyipyrroridone(PVP) in mice

Anti—PVP titers(Log)

Group

Ethanol —fed mice ®

an(?50 d:ysl;nce o 6.2+0.9 6.3+0.6
Wat _f d : b)

¢ e(rc(mimrlr;me 0.7540.5 70 6.04+0.8

a) Mice were fed 10%(V /V) ethanol as the only source of drinking water in feeding tubes for periods of 50 days. Labora-

tory pellet show was fed ad lib.
b) Laboratory pellet chow as fed ad Iib with drinking water.
* p<0.05 as compared with control,



Table 6. Effect of ethanol administration on recovery of Cryptococeus neoformans in mice

Organs CFU (Logu) @

Water —fed control ® Ethanol —fed(50 days) ©
Liver 4.640.2 5.5+0.3*
Spleen 32101 4.24+0.2*
Kidney 2.0+0.3 3.1+0.5°
Brain 4.4+0.3 5.5+0.4*

a) All mice were infected i.v. with 2 x 10* organisms on day 0 and the number of C. neoformans was determined by colony for-
ming units(CFU) at 9 days postinfection. Each figure represents the mean x SD from 3 mice.

b) Laboratory pellet chow was fed ad lib with drinking water.

¢) Mice were fed 10%(v /v) for 50 days as in footnote ® of Table 5.

* p<0.01 as compared with corresponding control,
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— Abstract—

The Effect of Ethanol
Administration on The Immune
Response of Mice

Kim, Keum Jae*

The present study was undertaken in an effort to
investigate the effects of alcohol on survival of mice
and on their humoral and cellular immune responses,
The immune responses examined were Arthus and
delayed—type hyperrsnesitivity(DTH) reactions to

*Department of Nursing, Chonbuk National University Medi-
cal School, Chonju, Chonbuk 560—182, Korea
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sheep red blood cells(SRBC), contact hyp-
ersensitivity to dinitrofluorobenzend(DNFB), anti-
body response to thymus —dependent SRBC and to
thymus —independent polyvinylpyrroridone(PVP),
and the recovery of Cryptococcus neoformans from the
liver, spleen, kidney and brain of experimentally inf-
ected mice. The administration of ethanol concen
trations of 20% or less did not cause any change in
survival rates as ~ompared withs saline injected con-
trol group, In general, ethanol administration inh-
ibited the Arthus and DTH reactions to SRBC, con-
tact hypersensitivity to DNFB, and antibody re-
sponse to both SRBC and PVP and it also decreased
the resistance of mice to C. neoformans infection. Tak-
en together, the present study stongly suggested
that ethanol inhibits immune response and decreaes
the resistance of mice to C. neoformans infections.



