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Immunohistochemical Study on the Inhibition of T lymphocytic Differentiation
and Secretion of IL-2 in Mouse Thymus by Chronic Alcohol administration.
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Dept. of Anatom&, Oriental Medical College, Dongguk University.
ABSTRACT

Alcohol is a major risk factor for several diseases and especially excessive, long-term alcohol
consumption are caues the damage of immunity such as the inhibiton of secretion of lymphokine
and proliferation of immune component cell. This study observed that the inhibition of T lymphocytic
differentiation and secretion of interleukin 2(IL-2) induced in thymus of ICR mouse by chronic
alcohol administration. After 8% alcohol voluntary administered for 120 days, the thymic tissue
immunohistochemically stained by following ABC method that used monoclonal antibody including
L3T4(CD4), Ly-2(CD8), and IL-2 receptor(CD25R) after embedding with paraffin.

The results were as follows. v

1. The size of thymic medulla in test group reduced than control group.

2. The number of helper T lymphocyte, cytotoxic T lymphocyte, and IL-2 receptor were decreased
in thymic medulla and cortico-medullary junction of test group and the degree of CD4, CD8, and
CD25R positive reaction were soften in test group.

These results indicated that the secretion of IL-2 in thymus was inhibited by chronic alcohol
administration and subsequently prevent to differentiate from thymocytes to T lymphocytes. As
this view, cell mediated immunity were reduced by chronic alcohol administration.
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I.A 2

BELS NEHIL e BARFA sstEd
24 9AH Ze Fridoz FoHEUS
o A FEY, F2AFAL &4, AL, HE
HiAle &4, Td 9 1R 3 #e 4%
el BEAE dodie Aoz g Uch
53] 4F& H3 JARIF B0 AAlvtel,
Holas R d9ZEY 59 $4E Holv H
o} LZF%(fetal alcohol syndrome) o}el7}
B A2 EHE 2O 2 Abel(1985), Johe-
nson €(1981) 121 Miller$} Dow Edwards
(1988) 5ol Eudtyct ¥ 4L A 9
&4E deosle Rez LA e,
Adams®} Jordan(1984) & <59 Hisy 3}
a0l o % Ul E APl U A FU1E,
Dehne &(1987), Kaplan(1986), Mac Gregor
(1986) 18]iL Mufti £(1988) 5& HZA
(immune surveillance) 713 ] %}3}2 A% A
7HA & BRIz F7), AZEA HAgugo
AA 2gn AA4d#(natural killer : NK) Al
Xo} YAYA B¢ By E3 in u-
trodl A B 5 E(1990)8) ATFE ¢Ed
¢ AAE-E A cytokine < inter-
leukine 2(IL-2)9] ¥u|AlE F3E Ao g,
IL-27t st A9 94 (immune cascade)
7149 FtEgNelMe] T =79 E3lel A
o] ¢&dl o3 AsPL AABSLL U

7t Yo T @x=7o #3)st
4L 24 EFoM BEAD AT e
X7 fARZ Eoj7t 7ieA WA FgME
(thymic cortical epithelial cell)$} Q&3
AAYED gA H3.53 2AR Y (cortico-
medullary junction) & ©)% 3t FLAFTAHE
(antigen presenting cell : APC)Q! WAlME
(macrophage)®t 43| X (interdigitating

celdell ola) 27189143 7hE A Al X (thymocy-
tes)7t AAHE SASHY AFL AXA
#rin Boyd$t Hugo(1991), Robinson(1991)
22]3 Roitt £(1993) Fo] Hasiyd.

L2e A2 Aqukgg 2Hdle $33
9] Lymphokine®] 3UE =& T HYZFN
A4, BH|sle} 13 AYrigAd st 7}
g3t Tt EY A £33 %
SAE e o] Bt Cohen E(1992)0] B
138tY . Baldari €(1991)% Beschorner &
(1987) & IL-2 118 A8l cyclosporin Aol
g% 7t&4d 29 HEE, 3 5(1995) 2 sar-
coma 180 A X 2% IL2 ¥¥]FE7IA] YE
Ue 7tegAEe] 473 £3le] WIlE »
2yt

E A A7 4E FoE AF 7teMe
T =79 IL-2 #4719 ¥stg @A3}o

FAeadA dolue IL2 ¥yl Ass fud

MRS 23, 4 A] ol2E WY
dHue-g syl AMA AR

1. HESE

B3 458 32 ICRA £ ¥ze =
FEEASFANANN 253 ALS st HgA)
2 %, AZ 0gREY VAE HEsy gz
T alcohol® T4 APToz FEIIY.
WzET ARE 2+ Fof 00ke] wi
A8 8%,

2. 5£0{ Alcohol®| M= Y &0

ethanolE &H52 43l 8% ethanols
NEo] 1208ES LEFEMN FFEA vk
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g2 vl EE

3. ALSEHA|

£ J¥olA AHS-E ¥4 € normal rabbit se-
rum(Vector LAB, USA), normal goat serum
(Vector LAB, USA), rat anti-mouse L3T4(CD
4 : Caltag LAB, USA), rat anti-mouse Ly-2(CD
8 ; Caltag LAB, USA), rat anti-mouse IL-2 rece-
ptor(CD25RB-Chain ; Caltag LAB, USA), bioti-
nylated rabbit anti-rat IgG(Vector LAB, USA)
223 Avidin Biotin Complex(ABC : Vector
LAB, USA) Folt.

4. ZREE AN

YEFL 1204 B FAY ¥ BFuT=
AAE HANA &AL FEE F 10% 5
AE=TY $ho AoM 244 3¢ 2
Asg. 1Y 23L& YA Wies
paraffin®] Evj&i 5 mFAZ A4FAUL ¢
E3ck

5. HAZZAE HY

2HBHUE proteolysisE I8 005% pep-
sino] X¢€ 001N HCl £ (pH20) ol 5%t
e ¥, 1:50022 214 ¥ blocking serum
<! normal rabbit serumol 308-F<¢t wHS-AIR!
¥ PBSE FAElm, 1:5028 4% 13
4] rat anti-mouse L3T4, rat anti-mouse Ly-
2 22281 rat anti-mouse IL-2 receptore] &
ol A 4AZEQL WE-AIR F-PBSE A8
ok I8 9% 1:25022 3AME 23 A
biotinylated rabbit anti-rat IgGel AoA 1
AIZHERF WHE-A1Z) ¥ PBSE 44|38}, Avidin
biotin complex(ABC)¢ll 30¥-3t ¥H-&-AjZld. 0.
0125% 3, 3'-diaminobenzidine™ 0.01% Hydro-

gen peroxide©] X ¥ H 0.05M tris-HCl ¢38-9)
(pH74) ol A EMA|Z] ¥, hematoxylin®. 2 o
g Aste] FdE % (BH2, Olympus, Japan)
o2 @AY

my

FEE 1209 FAF AYTL =T v
8 AFEAH 7t =719 A7) el
oh&8 HAETL Uz v sy 3
(medulla)®] 7|7t EolE Aoz ALY
AL A-(cortex) 2719 We Jehix
efstel.

& L3T4(CD4) P Aol 3-8 8 =8
T X7 dzIdA fA-+3 Z3ARHY
(cortico-medullary junction : CMDAIA F=2
X3 2m(Fig 1) FR2IME g8 g
®eou, CM] F¥ide HAdqME wAHx

Cgrsich ¥ 2P o LIT4gMo] i

P whgAe CMJIA EA Yeidon], 9%
#3235 CMJ Fue JAGME wgAo] v
@A efaA) Vel FANEE B A X
Yl T8 YWy AxAY e By
o2 d450] gre uE g AN
3y o3P CD4 YANSAMTS EXo}
B APFNNE T2 Y ¢
A £ T Y=747 Badgien] Fz
CMJst 43 ohA BRFYAH(Fig 2). & L3T4
Palo] Ui AT oksiE Aoz e
on] Q2PN BAHYY T4 vl
e CMI9 £3A%IME B8 & gt

3 IL2R(CD25R) &l Al g2 Hole
L2 #4718 713 74 Ee dx2FoAlA
FZ CMJIA Yehdd, £2ME 9y @
FAH(Fig. 3). & IL2REAN g B4
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@) AT AT Fop) A VA TIZTY F3s) [L-2 $u) Asel TN AGzA08x o3

W34 oF3tA Jeltont groldl 24 9
Uy de 33 £ it d¥TdME
2ol uid ol¥{ L2 F£47E 73R Jt
ALY e FAHJYD A E oA
Ueldout I RI¥ AL 34 Wiz ¢
AH(Fig. 4.).

& Ly2(CD®) Aol FPuHe-5 HQ AHX
54 THETE Y2TAH =8 T =79
|ARBHA CMJSIA WM ES7E 718 Bo
gEHRey FAAME IR JEldo(Fig
5). CM] #¥9] HAME HEEA T Y=
7 4% el AN oo w ALE A
X5 TEEZIFE SF=A goio §8 o
A e 3 Lyt oy MTEA
TE=ZT9 kg CMJIAM ZRen
A 24 Ay grt Jehde ez B3
HAo 28 g2 v g A7t
28 AYITAAE MESH T =74
FAHHI WAE EA FREHAKFig
6). ZE ol E WL F2 CMJIN B
25U ’

N.a &

AZAGY g8 g2 7HE F859
7332 EAE oA WA 3T,
YE-¥ Y T3P ¢S] yHNA &
€ =W {2 (brain stem) B 3
3 % 3 ¥-(reticular formation)o} 8o 2R
FEAAA L 71%5E AR Lee(1979),
Taylor(1982) 228]3 Torvik £(1982) $9
B3yt ob&el Cohen £(1980)& ¥5¢
EFE9 7Vt dF9 715E gAY 5
F715€ vhlAIF)E Ao s By, Mile
Cox$} Wei-jen(1991)-& &-&o] rojmux @ 9|

TFHIE JAIslq 22 A3 & F(depres-
sant effect) & Yot &) L&) <%
WEB A ] &2 Gordon £(1976), Kley &
(1979) 8]3 Van Thiel(1981) S 93 B
DEAEH FAde] 7§ testosterones] ¥-u)
%93} androgen®] estrogen2 9] H{o] =
7}s] o} &4 2} (feminization) — A3 & 5% (sexual
impotence), 7t&¥d, #9444 aga 1Y
%4 F—8& € 71 3tk Chanarin(1982), Ki-
kuchi®} Kako(1970) ZE]lx Lox(1982) S&
4Zo) 9% AFF(cardiomyopathy), 4%3
" (cardiac arrhythmias) 28]3 31 hyper-
tention) 52 AYUAA &AL BaEY).
BH LEL FFEHE 230AY AS AR
APAY 2 JE B B3 9 A
%4EE A E A% FE(vomiting) 9} A
93 €T F9l9] e 9% A= 42
M F(gastric ulcer) T& Yo Aoz
Geall €(1970)3} Ivey &(1980)7} B8t}
L& A EA Y dA AL FA Bl
AAS e, Lieber(1980), NakanoS} Lieber

-(1982) 18|31 Orrego €(1981) & oA

WA= @@ g3 orlE AWA(faty
acid) F3 o] 2% A4M(fatty liver), Yo
¥ Y Y (hapatitis) 1) LA XS} 4
4 =3eoz w@ 373 (hapato-cirrhosis)
9 T AsE Basqc

53] ¢&Eo] YA nixe &Jo=
Adams$} Jordan(1984) = Y&l 91§ HAZ,
HETT, 1B T, Hemaphilus influenzae, Ba-
cleroides fragilis R Listeria 5ol Q¥ 43 3
F40] F¥TE BIE o, Az
242 Rog YT ETN GEUE A9 HS
v 33 FA9) FA A o) 7hR) Wegol
S, o WYY B2, FANE A2 Ao,
vlo] EMl (mitogen)of] U@ P37 ZAukg ol
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#4, recall antigeno] i A4 I(dela-
yed-type hypersensitivity) ¥+-g-2.2 &3% A
FA4 At oA, AAd¥M(natural killer,
NKMES] 71%5& dAste nlg-20f UojA
FHEHE 33, dgNgg @ Aol
EFRQe] FulE A8 3 E(1991), De-
hne &(1987), Kaplan(1986) —18]3 Mac Gre-
gor(1986) ol X}

HEAMEL MEAY Ade] F3A T H
Z32 J& £39 44533 L Jle 0y
oA AlFdte] 4=FofM ¢BHTEL Boydst
Hugo(1991), Robinson(1991) 1&li RoittE
(1993) o o8 Basen, 1 FPe
AT MEAAEI NAS §o7t TCR 44
M7} o}F <3t EUSE CD4* CDS* B4
MEZ ¥ AIRUE ¢ o] o) F3y
7t&4 33 233 M X (thymic cortical epithelial
cell : TCE)o} 3@} TCE:
As o] JMEAME(thymocyte) st B&E 4
NE He 998 AT AN T
MXE 4871(T cell receptor : TCR)7} o) &3
9] J&& 3o B9 =AY VYA
(major histocompatibility complex : MHC) &
gl xf5H224 FPgMYe] Yojua o
Ast WA Jl¢AMEE MHC €8 1}
W8-8 CD3™ TCR™ CD4* CD8 s} MHC &
22 I3 ¥s-@ CD3™ TCR™ CD4- CD8*
oz veldrd, 28a A7¢e4 TCRE
YA AR Qe APCYI ti4 A X}
FAJAEA ARA AFTHEe A7 g4
A&E& $59 A ol§ S4=HTPD
30| 1 4P & B AojW MEE CD3¥ TCR™
CD4* CD8 ¢} CD3* TCR® CD4~ CD8* 4%
o2 Jgehdt, 283 FinkelS(1991)2 |8
¢ HYE& M EdE e AXe 3
7HEMNEF9] 5% oldlojn] Urixe F- &

AZHS ¥

el ge] AHUE programmed cell death
ga g apoptosis°ll o #|A AlEEY, A}
dEe AXE, & apoptosisHe MEe] F7t
god 7l&4ol HZ(involution) ¥ 3L apopto-
sisH & X ¢33 Fdse Ax 471
Bod Jlgdo]l wdidAds {Ax, Co-
hen&(1992)& IL-27} T ¥Z 9] 34 Z7He
o ofu)2} o]2|§ apoptosis 5 ML @
diie Aoz vudqn.

L2 §43E & T g4 Euj3}
€ AXY 99 $39%¢ v ¥
22 MEEY TYEF, B ¥=ZTF, NKAZE,
PE7HA %333 (lymphokine activated killer,
LAKM X9} QT8 |88 ez &
(1991), Minami §(1993) 2] Smith(1988)
7t Rudon, A9 29} LAKME>}
FAEE A% Hgayes *H-Elﬂ 211:
4ol

271 & Foi2 AY 43 FtedoiMg
T Q=F9] ¥} IL-2 Y] A 4§ A 317
A g E AFE ICRA HFAA ¢
€ 1209 T A8 ¥ VleddMg =8¢

TP MEEY T Y= 22 IL2 4

$718) REFEH G349 WS Uy

serd gAste] B

4F 1208 Fof ¥ AUT L =T vi#]
NFo] &4E A& UAY 4 sUNeH o
Mile Coxs} WeiJen(1991)0] B¢ 23} ¢
A AL ¢F 4N A HE¥E o
FTde] diz HYZEd. AYTe HEA
azle dzxgd vig] FasNed ole 7t
4 +A9] 77] Fde] ¥ ROR cyclospo-
rin Aol 9]¢ IL-2 ¥4 M A Yehte 7te4
43 FAE BIY Beschorner €(1987)%}
Shevach(1985)2] Z3s} UXdhe 3oln
IL-22] apoptosis #5 A& H3E Cohen
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(6) #A71 4E Fert AR A TIZTS 2319} IL-2 #u] Ao vzl Az seby a7

(1992) 2] A2 vl Fo] L9 A7 Foid
A% IL-2 | A2 FL¢E apoptosis 712
Az Argdd.

IL-2 #4871 YxIFdMe CMJIA F&
Yehted ol CMIZL 7l Al o] ¥319)
Aol guso YR T 8} T ¥
Z371 e A Yolug B3} AL godte
IL-20] g #8718 713 T =371 g4
EA3t7] B-Fo]9 o] Boyd2} Hugo(1991) 3
Robinson(1991) 8] B39} YXsle Hoju}k
Iy dYTAME LS 9 L2 ¥
H7t JA 2 o] 2 An A48 T PZ PN
o] 7 IL-2 8717 CMJeIA 2 4
Ehir] e Aoz #RHAY olF Ane
A €(1995)°] R Boto o IL2 &
¥ Z7HA CMIIAM delde 112 4719
F719 A¥Ao AY & Aok

L& A% IL2 ¥4 Ade HEYM 2
¥, d<o] 9%& WA Cohen(1992) 3
d €(1995)e Rudded ¥ AYdAx
AU o] gzl v £3l, 44E CD4s}
CD8 FAUEHXE & &¢& T Y=o A
54 T =79 47} @289n Fgug
A 8td oz CMJA BEE 4 AR
oo olE ¥ AYTAN Uehd ¥, 448
7HEAMAEL] BarE IL2 Byl A 9%
Rolv] 1 A3} apoptosisElE ZHSAMM X7}
718 222 Al 9y, 23y ¥ AYdAE
apoptosisell BoId= WA M X9} apoptosis®
HXel FX 9 2 $d gsiMe 2AMEHA
gkt olElg & A9 Hae T YxF9
3ot d533 9 @87 CMJANA Yol
© Ewijk(1991) 2} Roitt £(1993)9] R1e}
A& Aoz vehy,

olde] Az ¥ uw 7L A4E Fod
AFe IL-29] A3 Buirl Ase] o Fs)

7HEAMEY A%, Bdo]l 98L ol CMJ
N e =8 T 9= AXEH T Y
Z3ol 7t ZAadY. ol3F gEd 9%
ZtEAARLe] £33}, deAse AEY dge
cdHo g AHsle Aor 12 A Wy
ol &3 7138 Ao Algdr)

V.8 &

ANAGA FE2AM FLHAS 1 AN
AY BE REAAN d343e BAE oA
e g&o] AVIL FAHUL o Yoy
gAY 718l FtEMAAM T P 7e] ¥3}o}
IL2 By AHE xAE7] 8 ¢E€ 120
YEFL ICRA HF A FA4F ¥ /IS4 e
H&slo o CD4(LITO YA, & CD8(Ly-2)
¥ 22]3 9 CD25R(IL-2R-chain) $9) mo-
noclonal antibody® A4-¢ ABCYoz ®WY
2R g4 ¢ ¥ FePv|Foz @
Ao, - ’ '

3 A PP 2T v st &
A9 Aasst d2d Ao g yeioy de
ol%- Wiz} 485 Pk £ T YT,
AMERY T =7 283 [L2 $471€ o
ZTANN F2 CMJIA Yelton] gy 4=
A CMJFYE HAdA gREUY. 2
dxFol A9 8 L3T43A, & ly-28, & IL-
2R -l E FuEAHL CMIA EA
Uelton gAutee B MIEE Ty
YFAR AEAG a8 24 durd o) or)
gAY 2 AYP2ME 22 T ¢
I AESAY T IZY 283 L2 £4719
F7F ZAHATL oy FAE CMJAA F
B2 § L3T48M, & y-29A, & IL-
2R¥A o] g FGUSAHAE APYFAME <
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Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Legends for figure

The helper T lymphocytes(arrow) appeared in medulla and cortico-medullary junction(CM])
of control mouse thymus, M : Medulla, CM]J : Cortico-medullary junction, C : Cortex. Immu-
nohistochemical staining.(X200)

The helper T lymphocytes were decreased in medulla and CMJ after alcohol administered
for 120days. Immunohistochemical staining.(X 200)

The IL-2 receptor(arrow) appeared in medulla and CMJ of control mouse thymus. Immuno-
histochemical staining.(X200)

The IL-2 receptor were decreased in medulla and CM]J after alcohol administered for 120days.
Immunohistochemical staining.(X200)

The cytotoxic T lymphocyte(arrow) appeared in medulla and CM,! of control mouse thymus.
Immunchistochemical staining.(X200) -

The cytotoxic T lymphocytes were decreased in medulla and CM]J after alcohol administered
for 120days. Immunohistochemical staining.(X200)
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