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Imunohistochemical study on the inhibition of cell mediated immunity in spleen

of mouse by chronic alcohol administration
- Based on the change of T lymphocytes, IL-2 receptors, and NK cells

Jin Taek Kim - In Sick Park » Sang Hyun Ahn

Department of Anatomy, Oriental medicine cotlege, Dongguk University.
ABSTRACT

As a mood-altering drug, long-term alcohol consumption have significant harmful effects on the
human body and people’s mental functioning. This study observed that 'the, supbression of cell
mediated immunity induced in spleen of ICR mouse by long-term alcohol administration. After
8% alcohol voluntary administered for 120 days, the splenic tissue immunohistochemically stained
by following ABC method that used monoclonal antibody including L3T4(CD4), Ly-2(CD8), IL-2
receptor(CD25R) and NK-1.1(CD56) after embedding with paraffin.

The results were as follows,

1. The size of marginal zone in splenic white pulp was diminished and the number of macrophage
in marginal zone was decreased in test group than control group.

2. After alcohol administration, the number of Helper T lymphocyte, cytotoxic T lymphocyte,
and IL-2 receptor were decreased in periarterial lymphatic sheaths of white pulp and penicilla
artery of red pulp and the degree of CD4, CD8, and CD25R positive reaction were soften.

3. In test group, the number of NK cell were decreased.

These results indicated that the secretion of lymphokine as IL-2 was inhibited by long-term
aloohol administration and subsequently prevent to activate and proliferate splenic T lymphocytes
and NK cells as cell mediated immunity component.
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@ B2 dEFA7E AF v AZA 49 A siAe dgzAse 47

I.M 8

718 ZF WA AMSSe AZA8A e
dFe & FEso] dGe FAE Yo
e Ao 4¥A Jov 53] NYLAY
(teratogen) U SEFE A% ARV} Bg
FAdvtel, HaAF, HAZEUY "ol ¢EF
(fetal alcoho! syndrome, FAS)o}ele Azbgh
AP EAZ FEHE e dAold.

S FFHANE dAHoR FHA%
A7t &35H 1o 2e AT &4, AA4Y,
A3, GEAd Y, 98 1A, 3858,
WEu A &4 o4 349 942 (feminiza-
tion) . UM ALY BE RN &)
dojude Aoz A Uth

§3] ¢Eo] AYA v"AHe &do=
Adams$} Jordan(1984) & €&<] &% B 7,
ST, S8, Hemaphilus influenzae, Ba-
cteroides fragilis R Listeria 5 A¢ &5
F40 /e BIE dgen, 37
GE Fod YHUTED ¢EYFE A9 B
|43} F49) 2A il o kA Weoly
F, €8 YETSFY AL, AN B,
o] £ (mitogen) ol WP YIXLT F4uk3-9)

&, recall antigeno] i@ N34 AN (dela-

yed-type hypersensitivity)¥t-8-22 &3¢ Al
¥/ Aderg A, agn RAAAH (natural
killer, NOMX9] 7158 dA3d nl9-2)
A FHLAE WP Dehne (19
87), Kaplan(1986) 18]3 Mac Gregor(1986)
ol a3 B3 in vitwo] M A 3
E(1991) 9] A7} o GgL WA =
A& FIs8he o2 7HA] Abo] E71)(cytokine)
9 BYIE AASe Aoz geixd AxA A
do) 4L vl Aoz Badg.

A XA B (cell-mediated immunity) 2} A

FAM(mmune cascade)v HYATHE

(anatigen presenting cel) 7} ¥-¥|% o2} 71x)
Alol EF1RQlel o3 ¥4%E =& T PYup
(helper T lymphocyte)?t IL-2& #u]3lo A
XEM T ¥ZF(cytotoxic T lymphocyte),
NKHE & 84, FH4A 8% oj&hq)
B9 PHoriAE e Aoz LY} &
23 4gg @23 ddx 1991, Mi-
nami £(1993) 18]X Smith(1988) Sl 9
A Rassi. §3 HE(1995)e B4
HEZ Q¢ HEG QYA vZAA
thie T §Z79 IL2 871 ¥ NK Alx9)
F71e £XA99 ue Budgen 3 &
(1994)& B YAMY Cyclosporin Aol 2|
IL-2 84 AA vehd vgore] Ay
ME T P79 NK MX9] yhg49 wre
Ado] AP BuEdd,

£ d49e AUt 48 4= 420 43
HlZe T ¥, NKAME 22]3 [L-2 recep-
tore] W BT MEY A AHE =
Abet7] A WA Rew FFo) 1209
F¢ FoE ICRA 439 vgg Agzy
getRog gt @AY

I dz 3 ay

1. AESE

i 45" 33 ICRA <A 438 7
TEEARZ AR A 253 ALS3te] H$A]
L AT 30g3=U 478 QEso g=
T3 alcoholg FAE dHUT 22 FEIN
H=EH 49T 4 T 300ty vl st
AHE-3H .

2. £0{ Alcohol®] M= 9 £0f

ethanolg 742 343 8% ethanold
THEo] 1208 F¢ SEFEN FFIY v
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A7 GEFFA7 AR v A2 d9 Ao vlAe dARAHRY A7 3

U vA=E Fo

3. AEEHA|

¥ Aol AL ¥ YHE 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
83 Caltag LAB, USA), rat anti-mouse IL-2 re-
ceptor(CD25R-8 Chain; Caltag' LAB, USA),
mouse anti-mouse NK-1.1(CD56 ;: Caltag LAB,
USA), biotinylated rabbit anti-rat IgG(Vector

LAB, USA), biotinylated goat anti-mouse IgG-

(Vector LAB, USA), Avidin Biotin Complex
(ABC: Vector LAB, USA) $olt}.

4, ZXFE 5N

YEE 1209 FU 5AF ¥ AFeT=E
AAE NPNA WAL 2P ¥ 10% 34

2% goo] AeN uAL T 23
S 23 24¢ FAAA PP pa-
raffind] Eojsti 5 mFAL A45AYL BE
ek,

5. BA=X|set A4

£ YL proteolysis® A 005% pep-

sine] %€ 00IN HCl € (pH20)l 5%
A ¥, 1:5002.2 34 E blocking serum
¢l normal rabbit serumol 30EE<t WA
# PBSE $AM3:, 1:50022 A4 14
A2l rat anti-mouse L3T4, rat anti-mouse Ly-
2 2.2]3 rat anti-mouse IL-2 receptore] A&
A 4AZHEE WHA1Z] ¥ PBSE M8
o} 28 O 1:25002 3AdE 23 g
biotinylated rabbit anti-rat IgGoll A&<lA 1
A1ZHE<t ¥kg-A1) ¥ PBSE 4-A| 81, Avidin
biotin complex(ABC)ell 30%3F wHg-AlHid. 0.

0125% 3, 3'-diaminobenzidine # 001% Hydro-
gen peroxide©] X ¥ 0.05M tris-HCI ¢3-8-9
(pH74) A 2MAIZ] ¥, hematoxylin® & o
ZgMst 38 n] 73 (BH2, Olympus, Japan)
o2 I FH NKAEe Agx2|s}
U 44 9o FYE e E ANYHAY
=u. T}t blocking serum S & normal goat se-
rum, 13 4= mouse anti-mouse NK-1.1 2
glal 22} M= biotinylated goat anti-mouse
IgG7} AH&-H i

mz

AFE 1209 FAH 4ETE& =Tl v
8 YHozE NG &4 vF 279 P
&7 BFHAY. 53] 4E Fof F P
A= (white pulp)® 7FHFAE] 79 (marginal
zone) o] FolA] AYLL Ao g u|F 4
AL Q=T HlE 458 AR YE
won JlgAETYe EAste d4ME
(macrophage) 2] X =T H&] FolE
Ack(Fig 1). 28t F45A(red pulp) 9

M ESE 22T E Aozt gl

¢ T YETFE 2T 2 94 &
A9 Y= A F439 3 (periarterial lymphatic
sheaths i PALS)3 HA4Zeol RgdiFul
(penicilla artery) F¥¥-o] EARLy 713=
g7gddide JerdA gsttk(Fig 2). W=
TN el £& T 4L FANE F2 AX
743 A RN A CD4 FAdetgezs 420 A
< Z¥(brown color)e YNty ug VIY
F ARed FAFY FHRAN F o FE
WheAE BYA PR Yo s BFE W
$40] gHiAE & B AgTdAMe
Y £ T PZ 79 v s £X 430l

¢E 5o F D4 BH WSS FHBH
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@ AL XE

CD4 FAE AEFE SolE BYE BAY

(Fig. 3).
2R PANSHEE 2T oA PALSH
BEUAFUFARAN  RAHJon 5

PALSIAM & gA 2x3tQck(Fig. 4). IL2
receptore] &}3 B ore vty g IL-
2R GG AEAA B F A 48T
Me ol#¥ IL2R YAWHEA XS] wHg-Alxd
EXAHEFE dE2To vE wgAd At
whg A X420 ZHA7} Jertoh(Fig. 5.). oF&2]
AYToMe dzdoM & & UQd 4y
e & 4 UL o Q& 249 AT
Vel

AXEY T =EZJ& ‘ZH&:'WVH =S T
PZ 79 o] PALST REATUFH A
AR A T Qe BaEA @
St} (Fig. 6.). o1-&2] CD8 FAut-go 2 g4

g AWy url NEEY T YZFA

veon BT B8 T 97§41
Fe Btk Tl AP ol wg
4t R ATSE o b F4 0T He
WEATSE BATHFg 7). CD8 RS
o2 Yehd 99ge) wE o] ok 2l
dAHE ¥ AN BRE 4+ AN

NKAZE A4 € Y8 F38Y of
Ust w4 SAue] FUFY FARNAN
WA Rolw We 471 wasigen 7}
AR TFANE BAHA FAcHFig. 8).
AYZAA NK-118] FAHE-E AT 2
HEATSE 2AE o] FAHRHFig 9).

v.o &

AALFTAY ANEL2 gL 4ES ¢
Al 3718 AgdHe 47339 FAE op)

Fol7t A ulAde 424 dq A vide AA2ARGA 47

AFled A74A9 A, g8-H 39 (blood-
brain barrier) & B3d% 4Tl dxuAsl
$5& s ¥ (brain stem) o)
3 3 A X (reticular formation)ol] &4¢o s
AN 347349 715 JARIL Lee(19
79), Taylor(1982) 1813 Torvik E(1982) $o)
B9} o122 Cohen E(1980)2 85 ¢
&% X (blood alcohol leveD ] F717F Q49
71'5€ gAsq 3E71SE rhATIE Re
2 Bu3ga, Mile Cox$t Weijen(1991)-&
Ago] rolF| XA FH|E A5l 12
A3 -8 A3} (depressant effect) & Yok
I MY GE ) A7 WA &3 Go-
rdon € (1976), Kley €-(1979) 18] 3 Van Thiel
(1981 59 g8 Rasded B89 3¢
testosterone®] #M¥|5E3 androgen®] estro-
geno. 29 Hgo] F71¥o] &4 8l (feminiza-
tion)—3 85 %(sexual impotence), 7}& 8,
FE24 T8n T@EHL: T8 E 471 A
o}, Chanarin(1982), Kikuchi®t Kako(1970) =
23 Lox(1982) 5& ¢&) 4% Hd2%F(car-
diomyopathy), A% (cardiac arrhythmias)
agln ¥ Y(hypertention) 5 AHTA
&€ Basiyy. 98 ¢E€ Eodte &
B71A9 B4 7 AHFHA & e ¥
A 53] e FYFE AT A4
TE(vomiting) 9} AetE € ¥-9]o] g4t
A% B8z AL HHAY(gastric ulcer) &
Bosle RO Geall E(1970) 3 Ivey(1980)
7} syt ¢EL oA gAL A&

TEA M A, $4 GEL AN
SIAESH =2 ARE Y ojaF SHE
gejtoleEs F5NAA L SAE G A
HAAQ 9%E vlAe Ao 2 Tritts} Walsh
(19707} Ryt £§ oM EYH Sol=
£ 2% (acetic acid) 2.2 AEHAY oA 4L
2L 429 ¥z, Hus F74 2 7719,
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4717 dE¥dt AR v A2 Ay Aol vAe dqzANYgH AT (5)

F9do|v} FE adn g¢AE 54 ge
F4E FEATleE ez gelA ok Lieber
(1980), Nakano$} Lieber(1982) 18] 3L Orrego
E(1981) 52 oA Al &Fo) o
ok71g AAHfatty acid) ZFH o] <% At
(fatty liver), % <18 A2 < (hapatitis)
IR XL AH4 =H e v 373
(hapato-cirrhosis) §9] 71% As8 21s
Aot ¥ GFL N o5 g gy A
Mg Wolzle BAANE FEAL v &
o H55Y ] g nAE AP A
AR F7 Q4R AY e AF o
2i7bA ko] GANIZe] F7h NK Mxe] &
4 g ANt 2EIE Al EARIY
Al 9 &3¢ J¥9d3 5(1990), De-
hne &(1987), Kaplan(1986), Mac Gregor(19
86) 18|31 Mufti £(1988) Sol Easlgich

AXY A2 FYAZE BEF o4
U] Q¥ A v 3 e FAY
4ge FIEAS ol MRy AYwS
& AEEGNSE Ao AFA X (effector
celdol gJalA o]F ol o]H ARMTEE
MEER T 97, NS AMEfAN
A X EANSo] Foste KAX, $43€ o
AAE O3 NKAZ2 A glen &3,
NKAZE FFYRIRY, guloai2 now
9, YFRIAY U ol Ay o
DRAY AQHAE F L5 8L de
M ¥ Drivers} Swann(1987), Saxene €(19
80) 22]1 Watson(1988)2 B33} x}. o)
& A A4s zdde 48 7HA9 lym-
phokineo] ZEsled 2 FA 713 F8%
AgE s A BHE =& T XA
Tyl IL22 A autocrine®4-& 7HAA Q&
B oha MIEA THETF, B P4,
NKAE, ¥ x7108 4348 (lymphokine activa-
ted killer, LAK)M| 28} @¥FE 381

Aoz 3H1991), Minami £(1993) 2elx
Smith(1988)7} R s o, H2d & IL-29}
LARAZ7} A8 E AT Agaios Alg
Ha e AFeld.

21 ¢E FA2 AT A v MEA
HAAHE =AY $A d8RA B A7
ICRAl AFANA LEL 120¢ 5¢ FH8 F
3o =& T ¥, MXEA T g7,
IL-2 receptor 18]l NKA|Xeo] BZ YA s}
vk Aol Wiglg Aoz AtE gAste #
Z3At. '

42 120¢Y 5o F AETL g x2T v
AF&EQdo] Jelted o= Mile Coxs} Wei-
Jen(1991)0] B g A X dh= A2 ¢ E
A2 QY B5EF 493H9 daze A

- ZtE} AETe Uz vl 92 o £

vl 2717t #4d Ao JERa ¥y
g4 (blood antigen)o] FHIHIL AHYFA
FRE 48L e JMAYTHY P

 olR L] Avis FolE YL ¥l

ol21 ¢ A= 7 5(1994) 3} Shevach(1985) ©]
Bag BAYAMAL cyclosporin A2] FoA
Bl A velhd datel A s Aoy 3
(1995) 7} Olde} Boyse(1984)0] Bag B¢
AXE AFd A% Agute §3A YdeElde
U3 Y4 gRe T 27§33
€ wogdeln. 2dA & d¥e Hsle
ggo] HFe] AYur3 At Vet R
o2 Algdd. ¥¥ FYANTH X (antigen
presenting cell, APC)29] dAMEE WA
A9 MNRAETFHAME 2 71 7HERE T
de] A7 a4 tio] o= Pl
oy 1 9 A¥FAGqAE ¥ o W
HedA ge Aoz #FFHUY. old @ 7t
FAe] 799 gHAEY e 19 ¥
vlo] A2 fEdted 52 T =T 43
Ao gL nXE Ao A
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© WA LBFes AR WA AZA Y Ase] AAE AF2ARGH QF

IL-28 ¥uidod AT d9E s
¢ T €ZFE gxFdxde 34439
PALST 44l gdigaojr] el
AR TN e AR ftch. GE
Fo¥ dede =& T 4279 XX
2T H GASAR CD4 S-S E ]
€ glen g AEE dejRg. 53 4
A-EHEe MEF JPgARE A B 4 Sl
A A& 24 (dark brown) el 9yt 9] aj=
A9 Jehz] g3 gy g 24(light
brown)3go] YElRt, oj2|§ Aoe 3] &
(1994)0] R3¢ AQYAA =g T =7
AN Jehtes Astst o oA FE )
=% T =9 84, ¥4& 2¥ste 713
Al Ygelide] didMx7t Eulsle L1
Bl &3 o8] 7FA] cytokined] W AAAA S A3
EN 4 448 =& T 3279 2Yes
AFEHEY o] Wahl £(1988)9] Adsots
AR ol ¢EY =¢ T =7 dig

84, €4¥€ 9AE A9 (immune cascade)

o ol A4 fRog [1-29 EuYAE
FEHA =50 E AYPNME IL2R FAu-S
2 2 HES9} Feggo) ixTol v
AYZAA YA Sol=E S4L BUh
a@u o] & ¥ IL-2 recetord] FAE 7144

oA A9 A} thymocytes?] 4<%, I .

ZAN71E IL-29] 988 79 3 S(1995)
o] ¥aske YA gFol v AR IL-
2 Ao QYL M)A gedhs in vitod)
oA 2 &(1991) 2] A ¥ z1o)7} AT
I3y ol# @ A Aoldx e B A
e BEL Q2 4V =¥ T =79 IL-
29) A4, FujoA 2 WPed 2 olfe 2
o ¥ Yehde AEEA T @279 Wel
EA =g T Y7 2t ol HEEAY T
PET79 NKMAX 53 e AEduidel &
HALES] EXS T FAuEE B ME

7} ZASATE Aol ol MEEN
T P=79 NKAMX ¥sle [L29] Rulg
A B A A A cyclosporin AR Fo2
YeRd 7] 5(1994), Auchincloss®} Winn(1989)
22} 3 Braida®t Knop(1986) 2} HeioA] 2z}
ot 4R 3t .

olde Az £ w F7} FEFAE A
2 o|AAY71EQ vl WM s
ATl e 44 BAMEe IL-1 £y
A9} FA PALSH RELFHFEEA Y
e =& T Y79 JL29 A4, #y
AAZ A8 2% T §=7& E& HMEEH
T @79 NKM XS 249, 44, 84 o
Agosr MEY WY AHE FEsie
Heg Atggdr.

v.d £

AAAYA E2A FEEHUL o AN
A9 nE BEAN 0B} BAE o)A
7le @&l Z7AFAHUE W o
OJAER7IRY BN XY AHAAE
A 8] fi8) LEE 12085 ICRA AA
A Foigt ¥ ujAE H&sto & CDA(LIT
8N, & CDS(Ly-2) %, ¥ CD25RUL-2R-p
Chain) 28]3 ¥ CD56(NK-1.1) %A 52| mo-
noclonal antibody& AMH-$ ABCHoZ WY
ZA8%E gag o F JFAYPu|Pe= B
.

a2 A 4F Fo ¥ d¥TaA vy
VA FH Y o] 9§ MAL£A ] 27)
7} EolER o AT EAdhe o
AT FAE FFRYD. APZY =%
T RE7, HESAH T Y7, IL2R G4
SAEE AT BT AT B
HAon olej§t ¥de PxAFUFAAA
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A7 dFRA7E AR w1 AX 9 Mo viAe Az o7 Q)]

REAFYFURAAM Yelydt, o8 NKA
Ex AYTAN 1 71 Ahdhen ojAe
Aol E¥T U YasAe $4%
ol A FAEAY. APTAMY o8 § NK
AES] W3lE in vikwdlA TEEL LFO)
NKAE9] 848 A JE Mufti E(1988)
o] Bmgl dx syl

o] el Az & W HF9 BN ¢EF
d v HHasd pRRTYe] A4 o
AMEe IL-1 gAY} FA & T g=
9 IL-29 A4, £y oAz s =¢-T
PEFE B AXSY T =79} NKAZ
Y, 4%, BAE JAgeE AXY By
ANE FEhe Ao AR¥

V.E &2 #

1L 349, T8, GVE, 84 Q4328
°] cyclophamide®] ¢1&] &48 {3 w3
9] HEo vixXe 4% FFuttw
grejetd 4, 2(1) © 177, 1993

2. FX9Y, T8, AFY : Cyclosporin A7}

AR uRe NAE 9% BE Woz
Aty AT, WA, 27(9) :
490, 1994.

3. AWY, AFE, <A : Sarcoma 180 cell
o] A3 &4 T €= IL2 44
718} Wsld vlxe WA A
T F3E3. 14303, 1995.

4. 3o, uhE s, g3y L g0l L2 R IL-
6 A AMAg L AT AGur3d
X e 9% dgHG A, 13 1 17, 1991

5. 8o, B, A, o]FF, oy,
HAF I gFo] Autgd] niXe dE
o §o] A &8s, 25 1 265, 1990.

6. 3™1-% | Lymphckine2 $408 Houle

7.

10.

1L
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15,

16.
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Fig. 2.

Fig. 3.

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.
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Legends for figure

. The spleen in mouse administered alcohol for 120 days. The size of marginal zone(M)

in white pulp(WP) were diminished than control mouse’s. The number of macrophage in
WP is decreased, but there were little changes of macrophage(arrow) in red pulp(RP).
H& E. X100.

The periarterial lymphatic sheath(PALS : P) of splenic WP in control mouse. The helper
T lymphocyte(arrow) were appeared in PALS. Immunohistochemical staining. X 200.
The PLAS of WP in mouse administered alcohol for 120 days. The number of helper T
lymphocyte and degree of CD4 positive reaction were remarkably decreased than control
mouse. Immunohistochemical staining. X200.

. The PALS of splenic WP in control mouse. The interleukin 2 recetor(IL-2R : arrow) positive

reacted cell were appeared in PALS. Immunohistochemical staining. X200.

The PLAS of WP in mouse administered alcohol for 120 days. The number of IL-2R postive
reacted cell and degree of IL-2R positive reaction were decreased than control mouse. Immu-
nohistochemical staining. X 200.

The PALS of splemc WP in control mouse. The cytotoxic T lymphocyte(arrow) were appeared
in PALS. Immunohistochemical staining. X 200.

The PLAS of WP in mouse administered alcohol for 120 days. The number of cytotoxic

T lvmphocyte and degree of CD8 positive reaction were noticeably decreased than control

mouse. Immunohistochemical staining. X200.

The central artery of splenic WP in control mouse. The natural killer(NK) cell(arrow)
were appeared in PALS. Immunohistochemical stammg X200.

The PLAS of WP in mouse administered alcohol for 120 days. The number of NKcell were
decreased than control mouse. Immunohistochemical staining. X200.
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