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LEFe Hey

BlE}R] Ex vlelg]l A% C 28|z wielst2 el s ol &
of frelebel g Ao 2 e QA & wis T a3t
A (antioxidant) 2 = otz{= gleH(¥}t %, 1981 : Bieri
%, 1983 ; Watson &, 1986 ;: Chi &, 1992 : Xu &,
1992), viel=l E+ 2x9 (Hill £, 1983), AArpddd
%(Ayres %5, 1987), x=3hutx](Chavance 5, 1984), £
A g (Boxer &, 1979) 59 Agolx Agsa ¢
X, Aol HEetwl A 9 Cof v oA ojut
(Watson %, 1986 : Smigel, 1992), ~Es|~ ojqt
(Chavance %, 1984) 2] i Xx Slof|ulal &= 54| A §h o]
o e}3} &) & (Bieri ¥, 1983) 5 FH S 34 A e
ALE-5] 3 gl

uleln] E 7} Hdub-go =Xl o #foll B3k v B
Asi ¥ o, Tengerdy §(1973)2 vlE}=] E of 2l8) o
A8 3 (SRBC) =+ s}AE & 4 (toxoid) ol tH§h
AloBA] Hodnl g4 FAA el ¥udtgs, Cam-
pbell 5 (1974)2 2|E}9] E 7} ob9- vl 34 2.9 A1 9
I kg FoMAAGa Rasgdd =g
Tanaka 5 (1979) 2 v|el9l E 7} )2 T Al ¥(Tu) ¢
45 gAA 7tz 225192, Bendich 5(1984)2
u]g}wl E 7} vlo] £&l (mitogen)oll thdt 7] =l e] niod

“ A et o aho) o 25 ot

SEHE-

= A

$& A 7l=ba ¥ 73509 e v, Bendich % (1986)
=3 vlelal E 7} A Eof Yloj A A gk g2 o
o7ledl oy Fad ity vusgct A
ol Chi 5(1992)-& ve}l=l E 7} poke weed mitogen
(PWM)oll el gt w}-2-2 u] A4 Z 0] FAuH-g-2 8314
Z A=}, phytohemagglutinin (PHA), concanavalin
A (Con A) =& AlF 4 lipopoly —saccharide (LPS)
of M S-Sl A% F7HE deslA gyt
i Mastget #atepel, wlelul E 7} dl3d7td
o ®¥ ehgxel AYE FIHAAGE Ba
(Heinzerling §, 1974)7} QL, =% vlelql E7} ¢
A Aol F 93 8L e o8 7R FA1EA (me-
diator) & § 3 E glo]dll(leukotriens) 3 monohydro-
eicostetraenoic acids (HETE) & AJ A3}+ lipooxy —
genationg %A 3che ¥ 3 (Goetzl, 1980) So] 9t}
a2l welwl E7b Ad4dAuldb-$(delayed type
hypersensitvity, DTHuI-g)# A & A #}=14k-¢-(con-
tact hypersensitivity) 2] <2} (allergy) &3
%4 AAA oh}-A] 2(active systemic ana-
phylaxis)ell &3k AT+ Fold 4 g%, 53 47'-"*
A4 2YF(AIDS) 3 5 Wdubgol dAH <«
(immunocompromised host)oll ¥l¥l 4] 7}ei S d o -7]
2 AzA d9urgd Y4 BACE de AFA
(Cryptococeus neoformans7tedoll vl 2+ wlelnl E 9o of
goll A g AT FolE 4 et

(2

rlo
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vletel E off B3 g 8hx A Ao ®at ohiz 3
238 g oot AR x A 7148l upe} Fo v e}
U E o} otoll miA & 48, Aol Fay, A7}
do g g, espubA] gl ob A ey, 2 E ) ol el
A A ool A oln] AA AR, 4
ol Aae] o Jokdeldd g FxAe]E A19AH3
Jatd@dev 28R, Aitse] 2gsta e 4
olct,

2z ulelul E 7 "o uh-§ 53] A Q4 Al a-g9
a4 HNES, 1YL $54 A4 opbRA L
o 3k o] FolE 4 glodw, Wat oh]al FHA
AAAHFTHA F ddGo] JAH 5ol w3
g dole B3| ME4 HAut-ga U432
7k 3l AF3l C. neoformansoll e A+ ol & 4
U7 wFol] o] Eofl A AT+ At FA] vlelul
BL3Alo] veld 4 e A Fa mejn wd
Hb-gol oAl g #xle] k3o glo} AT Foll 23l 713
7} (opportunistic infection) 3 el sle] 715 3}= o
2x Fedtn, =3 4eA @4 g 9 ohtH- g A
4 4 (shock) ol }zte]wdol] gLl A = vlElw] E B9}
Asto] 23t o g olg Heslelaln Algsgl
X, =23 gl g AFAdFo ol vElul E 9] oo
A Grtol e Aol Azt £ 9oz Als
= o] gz 9l 71 2ol F(baic research) 24 & AF+5
Al skedct

2 ATl A& wh9-20ll 9lei4] wlelwl E 7} SRBC
ol &k FA g2 A g4 A=k, dinitrofluo-
robenzene(DNFB)oll 3t A &4 elub-g 28 4
Z9 ulo] £ A (PHA, Con A, PWM) ol o &t o}-$-£ u]
AAZL FA S Fol vl dge APt o,
ob-g-2] »|etul E 7} C. neoformans 2] Ag 2 7ol of
% ulg 2o A gH FARa(OVA) e 2 F23 55
A AAA ol ZA] 2ol T o koll W3l A S}
At

2.9170| 25

2 979 £ vlelul ERs 1)ddHET
(SRBC)ell o3t &84 Falut-gol =l 93, 2)
DTHuHE A& A 3aldk-g 5 Al 24 ddul-gol =
A& 43, 3) vht2 v A2 T o BAE vlo] E 2l
(mitogen) ol eHg FAuk-goll v+ 43, 4) =~
o o8 Arlzie shde AF Cryptococcus
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A gs A 4234 A4

neoformans®] A& & v A7 o] A A &el) vl A=
g3k a2e]ns) gl e g 554 AAAY ol
A 2 ftol v 2 = 3FE ghetsla s s Qg

3. 80{2{ Hoj

2 A4 a1 uk-S (delayed—type  hypersensitivity,
DTH h-g) : ZHatel TAlZol o8N A=+ A 48
o] G Al off Heddhe A DA ko Uik es
P Tz dAAxe 3E5z84e2 Yrn,
o] Mb-g& Tk A o) EAoln 4417 Fol Yehln
24—48 A 7ol A2 53 2 & lelehed

Arthus w3 : 4oz o FEo o) HY
Yol ALE3 Solatd S FAsIg &l ol o)
Agshe] WA {AN7L bl A Bl A S LA s
W] B3 Sl 3, A o] dAstn, HFgol of
ol HAAE 4o @ik gich of ¥h& Arthusuhg-ol
2tz 35 ol FA1Y Auivkg ke A dojuin
A Lol A -G Bohe whz A Yot}

A &4 =14k (contact hypersensitivity) : 8-
o} hapten o] & 4 & 2 A 3} A2 P& o7
Hed3tgos A3 AXFN4 ddukg-g 243
o},

284 vlehl : velnlE £r12] 2F, & 544 v
elulal 2|84 vletgl o 2 Y 5lu] 48-4) vlelglo]
Elotul, 2lu Eapul, vlelgl C So] glo o)L
¥ RZEF4 2N AL A EA vlelule Ao &
#xle Aoz velml ADEW K §ol 3led o] 52
A AL A g3t ol AW 2 F4-5lo] Zoll A A}
o] 437 R&3d 244 vleldle] F45 yis
o},

ol & (blast transformation) : W ZF & wjo] &
Aol i} ml2led g 5] o & Fol o EAstoil4] vk
e Azye AR 2L F45 2, o}« DNAY
Aol stAsteln A Z 7} A A A o] ul oA E(o}F) &
Wl @A ) ol drl A stollA 2 Yl & T
Hsled HoAE ¢ UAG HIZole WAL FHYA
(isotope) & o] &3t 24 %ch & I =T & £]3lo
Al g Boll Al wfFslmi A Fol ] Eg wlolzAlo
AF3la, Aol BuirIA(HA 1641714) ol %
A ZA4 44 CH elolu| )& Hrhale, fel4 5 o
)6l AEE 4882 A3 E liquid scintil-

lation countereil g o} WAS-& &A% & +H7)



veE At HEF b7 AR HYem Y B

mlo] Eloll uh-g-3H-§ Sghet, o] W2 Al Pl
AZ4 AdQuE S T2 Yyeleh

u}o] & Al (mitogen) : @ ZF-5 v]|EojH o g A8
3led DNA 4 3 A 254 S dodlv 4, F 42
2 ZAAlolch HE A slojEANo2E AEF
219 lectin, |- 59 PHA, Con A, PWM &2 A&
el o] LPS, Staphylococcus aureus Cowan 1(SAC) ¥
PPD 5-¢] 8lct.

o}v} i #}A] & (anaphylaxis)
a) o] &% o : ol A5t 2A3E AAlo] FLF
FAL A Fof G A7le FAY HAulig
(immediate hypersensitivity)& 2té}a] o] z}uiul-g
2 o2 Al(allergen) o] A F & (portal of entry) & %
sto] Az Folew BAIZrL ATso] FAAE
(plasma cell) & 5]3, o] A A 27} IgE 415 A4
&, o] A Arsl IgE7} wlHbAl Z (mast cell) o] # 33}
2, 2 F o] Aol Aol Fojewd uldbA Lo
ZA g 28] IgE Aol A gsle] MZ Aol A]1d
(signal)o] " =lo] &7 (degranulation) o} doirt
A slaetalg ¥ 2 odiskA] FeleE FAHEA 0]
feso] 4y} 2 AL e A ALE gln
Agt 7 %ol & & (shock) ohth ) 248 oA 4}
del=lE A4E ok AAAH o 2 vehde opvid
A 25 BAIA olupdatA] A (systemic anaphylaxis)
2o stx, 7R S E2EE 4G E FFAHA
B =& [gEZAE FAI% b3 o ghal o ub-g3h=
£ o] 8} (specific antigen)& FAFstH viehd opvi g
g ag 454 AAAY ottB A 2(passive sys-
temic anaphylaxis)etz =}, olot+ 22} ez
FES Zastn o 2AEE AU Solgd S
Zast o ol Vel ol A YA 25 554 AAA o
1} 1 2 2] ~ (active systemic anaphylaxis) 2t 3t §hct,
b) =23 A ; o}Fule el OVA=R 7H2Hél § 1890
OVA & AFALsto] ohjdzi A8 fdAl7|2 2
A A = & Haffner (1929) 7} A& 71£% 230
£ A A7} b w7 st skl
C.neoformansoll | & X &4 A4}
a) ol &3 A9 mlzo] AFE FAAFIT vlEr]
Sojupo 20 Alupg 3} djz2ek-e a0 Aluk&-2 w3
o J&vlexrt dowd A Jehichn ¢ &
At
b) 274 A ; vl ro] AFE AAAF o b4

223 s, o, 24, 913 QAR 4 3ohed 23
AW AFF4(CFU)E 243, A2F47) Ao
Aoz z4old A4 o) Slcka B ek,

4. A2| Mgty

) 95T oS ae A8z,

2) oh¢-~ WA ulEke E $EE SqekA dste
o,

3 ohEAa Al YelHE A AR
cytokinezt %eix| 47 A4S A eskeh
EAEE 4 YA

5. 28 0&

Ao

Tengendy 5(1973) ®lelwl EE kgl 371shd
SRBC =+ shAHE ¥ £ 4 (toxoid) o] e & ehg-29f A
i medubgo] Frislx, viell E A4 ehf 24
SRBCol e & IgGHuh-§-& A= 1 v]elgl EE AHg.o
AdFEd 2 4$e ey 2anigo
Campbell 5(1974)& A4 o} v AA X7} A4 3}
ol 4| SRBCell thdh 3Hall& AgAtdteid 334 AX
(adherent cell) ¢} »] 2241 A Z(nonadherent cell) 7}
3 g 3hu} wl kA g Fu o] alpha—tocopherol & A
7bsld A4 A 2o} e ASddx S A4s
2, gepotu)al RatAd wl w] R Ak A ZEA B4 4]
Ha Houlb-3& FAA g w3t el Tanaka
5(1979) = vlelal Fod& v+~ 2] hamster 3 87 9
hapten—carrier(TNP~HRBC)ell =13 A 84 Ho
W3S A D, TI=Z T J228-8 A 7005
2 33gd,

Bendich 5(1983)2 spontaneously hypertensive
rat(SHR) 2| ®|AAZE T 9 BAZ wlolEAl &
PHA, ConA 9 LPSell o g ZFAut-g-o] A Al Eo v
shel A 3ls] ol QS Rob]et v Lo wlelRI E§
& #A3stElg ot Alg ol DL—a—tocopheryl acet-
ate 5 g 7late] Aged 2 dh-go] FAo 2 3 EHY
3, FAAZE rosettePAE F7 =gt sty
o}, Bendich 5(1984)2 71l glel £ wlela] E
Zoj7} & 272 PHA, ConA 9 LPSeil dl g F44H$
o] Z7}31¢ B3l er] =3 Bendich $5(1986)
HEo] gl vlelnl E Foioll o sllA aloj EAle]
g =T FAMESo] FoHEE ¥ st
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# < Chi $(1992)2 C57 /BL =}$%-25 Ao 23}
Agoj4 PHA ¢} ConAod) 3l FAuk-gell= fo g
Fpol & Mol gto} PWMel e Z4]k-ge F71
A 712 LPSol| didt S41ub-52 238 aAlzlen,
=3 Iy EFH =z743(one—way mixed lym-
phocyte reaction) = A& A Z v ¥ 18k}

Heinzerling 5(1974a % 1974b)& vlelw] E £od =
ulgxo] HeFEzd ¥ Aol g AgH e F
7 ZH etz 32 8kgi e}, Boxer 5(1979 W 11986) - ¥l
elgl Ex o &34 7(PMN)o AF3 4 334
(chemotaxis)& F7FA17lctn ¥ nsigich Likoff 5
(1981)2 vjel"l Ev} "ol Fejdte 7] (immun-
opoietic organs) ¢ T2 AetgaAd(PG)e F=& o
Azt ATl 2R sl Agg Ak
Bskodc

wlelgl E7l ZzxelFabd. thromboxane
leukotriene$4 ¢ zA st W 2A(immunoregu-
lation)oll £8.3 4L Yo AL F deAUSG
(Carpenter, 1986 ; Afzal %, 1986 ;: Goetzl, 1980 ;
Chan %, 1980), &3] Lawrence 5(1985)& w|e}gl E
7} o}e}¥) =4k arachidonic acid) ¢] lipoxigenase 7 =
F AAIE HAoqggS FAALGL Basigoh
Goetz1(1980) & A¥x9 ulelal Ex olelsl &4t
lipoxigenationg #3417} 1§59 eyl EE o}
2}7)E4ke] lipoxigenationol] A z-&-g velictsn
B 2 3hgicet,

Steiner 5(1976)& wlebal E7} Alghe] 484
(platelet aggregation)& A A|gcty R st of
R 2 F 2EG diA DA v E F &
AT A} €712 Azz ¢=F A Ha 5
(1986 = 1987) ¥ 38} £(1992a) & w|utAl 2 29 v}-$
2o A Al A4 B Az dogutg AL
S8t vl §o] 554 HAA ok BT A F FkA]
71z, iR F oh W HA A e vtz Y &
dTolele AE F YA To| FAY Holele v E
3 vl Uk =3 8 5(1992a)2 H4H #4qlxt
(platelet activation factor, FAF)7} AAl4 ol 2}
A2E dozlg vadigen =3 3 5(1990b)
PAF 423 A 34 BN50739 7} PAF 2 o o 7] o}l
Z Al A2 B8 gl A ol chicken—gamma globulin =
€ ovalbumine 2 F=& Xgd EA4 A4 ot
A sz e vl 2% 25350k » g}

Xu §(1992)2 &bzl A BAEQ vElstz=(p

7588 R A23d A4s

—carotene)& A 71A FYAEH 5 ¢yA
(chemopreventive agents) 24] JA-A e g & 713 d
2 A== gle F- vt o] vielslzvl g AV B
43 AW vEl] E o $E& 47128 oyl
2§ g4z A3 A (nutrient interaction)
s A7 "esk Utz FAsigch
Smigel (1992) & vletul Ev welsl 283} vpatslz 2
&4k 8} Al (antioxident) o] i vl elwl E & &bzt Q)
2} multivitaminsol] o1& v]Elal E o ok (oA
01LU)L 23a3Es Vel ol 25880 0
3kl

I. o7t

2 AFEHG HFHo g o]|F35lr] Yot L3}
e YA Jh & A shede,

A 1 744 : vlebul E 7} SRBColl e @ k&34
A o A4 AUE =gl JFE A
olv] Y= 7o mlo]lElo] i FA|uGAE o3
"2 R ole

A 2 7k D vlell E R g vpgsol o] A7) &
H, A, 2, v a5z A delxe C.
neoformans 7 &% 7+ 4 A1 Z A o|x},

A 3 714 : v]Elul E7} o}a}r] E4b¢) lipoxygenation
< oA geh Goetzl(1980) o] w5 Fztsls v|e}
9 E Fo7t 554 AAA ohtgatA s fUg o
A ook, A 4 744 : AAA ARG AT
Hodulg2 715 g A@ A (inverse relationship) &
vebd @i7b gle o g vlelul E Soof o4 iz A
Uehd 45 3¢ Aol

X,

wo

I A4
LAY E
1) 495%: 4% 7-879 ICRoH-2( 3 o 21g)

- o THglel F2 A gslglen, AT Y 2T
4} (sex—~matched) o] 5&-& A-&3l5ich ol %

=%
S Ed #5539 WA (AL, A E
3L

FEAL A5UY ARANAE A BES 25T ¥
71004 Z2}FRrloE Aol Aol Sebeld ol AHS:
ik,

2) il : $ejob WH(FCS, GIBCO Lab., Grand
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Island) o] 5% £+ 10% &1 31+ RPMI 1640(GIBCO
Lab., Grand Island, NY) & A} 88} gic},

3) AT 9 BI=F Faukg Aol A&
mitogenoll+= PHA—P(Burrough Wellcome, Tri-
angle Park, MC), Con A(Type [V —S, Sigma Chem,
Co., St. Louis, MO) % pokeweed mitogen(PWMm
Flow Laboratories, Sydeny) %o} 2=t ulelql E+
DL —a—Tocopherol acetate (Sigma Chemical Co.,
St. Louis, MO)& A28ttt 554 AAIA o}y
2t & Al el = ovalbumin(OVA, S x crystalliaed,
Miles Laboratories, Inc., Kankakee, I11.) & g9o 2
185k ch,

4) 381 : F A2l 2482 (thymus —dependent anti-

gen) 22+ W FHE+(SRBC) & AH&3H3iet. SRBC
A

E Agdida sogtaol A Abg3ka e Hoke] A
MeozHe e F 5ake] A QA (pH6.1)& 7
sted 4—6 T o]l BRAFA A 45 o] Wof] ALEF ) A
%4 AdE BT Y dseze 2
4—dinitro—fluorobenzene (DNFB, Sigma Chemical
Co., St. Louis, MO)-& A}-&3} % e},

5) A ZF 9 wjo} : v]F Oklahomav} st ¢] 8hci 8}
v Ed o Wy dadde] ] WMuphy 24285 &
"t Cryptococcus neoformans 184 (Y3 A)F &5 =
A}stge}l. o] #3F & Sabouraud dextrose agar slant
(Difco Laboratories. Detroit, Mich) wll %] o} A] cff w}) ok
B33, Agol] F4]5l7] 494 el Sabouraud
dextrose brothell 3 &3te] AL&3}¢] e},

2y 9

1) ®let=l E £ : v} 29 DTH o &4l-3-4 8ol
AelAde 4 APJE 3 chzgeich 10 =Fe) 4 AHLshed
+dl o]E2 DL-—a—Tocopherol acetate 0.3ml
(300mg) & SRBCZ w¥3}7|d == DNFBZ r}¢~
£ AFE71A 1097 Ag 2853418 o] Rostn A
A7) 2 H g FAbsE ok, ofo] E Al (mitogen) of) o] &k
FAREA ol Y= 24 AdFElch 5okl Ay
stenl 2 AYE 3 PRson, oS
v|e}ul E £ 4] = Al3k(esophageal intubation) 3} 20
A7k Fodsldcl zele e S44 7[&(corn oil)
< vlEelul E dlAl 59717 S3e Huz Rosty
12

2) SRBCo digt ¥ 7 €447 :1x10"SRBCE &

BFAkste] AR & 70 kol E YW Fo 2 v 5}
A2HE Y E o] &3] APt AL FEded 7
(1988 W 1991} 0] 713 Widol T3t HE P &
7t &2Astech & AR A7 e
microtitration tray(Chemical Co., Inc., New Haven,
CT) 9 7 8ol 56 C ol 4] 3087k ¥] 58 A1 7] Aol 5
gko] 0.5% SRBC H-#4-¢ &§sted 37 CToll A 14172k
WAFE AL dogl 2x 345§ gAste H53
At
3) SRBC "o =x]¢} SRBColl 0§ Arthus % DTH
WS AL G e Rl B A5 9] SRBCE H4 e
A 2942 33] A3 & Ha $(1986) % 3} 5 (1991)
ol 71&d Wyg bt wiAsted AAIstA AL
10% SRBC #-%-4& gtEol 2 0.1mlE =k~ Bl
FApste] "o zAsget, A ZAHN YdAAE
A 12 W =22 5 1590 22 k2] SRBCZ 23 Wi
2 3tgtt. 2 & Arthus o DTH 4182 SRBCoj| o
3} 2= 231412 (footpad swelling reaction) 2 & 24
stgedl, 2 242 815(1991) ¢) 7Ix& P& i
A3t AAst Gt 2k7) 5, AP EHol wheb 1 x
1074 %7} £3% SRBCHF 0.03ml & v}-2~9 ¥
Z & 9] sloll - o}7] 2 A & kg Mitutoyo engineer’s mi-
crometer & Al &3led okr| ZA A AH(T,), 341 7H(Ts),
24X 7H(Ty) o 48A17H(Ty) Foll 2+ 2 ZHFAAEE
ZAdgon, 21 F357e] AxE g5 FAlof get
%= 3439t

% Increase={(T;, Ty or Tss—To) / To}x100
4) A&2A Auatg A4 AR s e
zt{le 2 DNFBE AH&3ted 71(1992) o] 7143 el
w}a} DNFBol st &4 #ulubg& Adsigdet b
7184, DNFBE ot E : gl f(v/v, 4: DER
Yol 8314k 0.5% DNFBE-} 10uld AP A 143} 29
of a}-9 0 Buz Yol wabald zaeka, 4 A5
ol 0.2% DNFB £-f 10ul4 # W =dol 2 7 =5t
sted ok7|zZA st A FHF7Hel A =& Mitutoyo
engineer’s micrometer2 Ab&3ko] o}r|zx AA
(To), 24A17H(Ta) 8 48A17H(Ty) Foll Al FAE &
Halgen, 2 24379 Ax e o FAd et %
2 3454

% Increase={(Tgy, or Tyu—To) / Tolx100
5) AZEfNe Fu| :vbe At A I T
2 9| A& A23td 3§ Hanks balanced salt sol-
ution(HBSS, GIBCO Lab, Grand, Island, NY)ell 4
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z2A 277 teasingdt o 2—-3E AAAA 7S
A LAE AAstT HBSSZ 33 YAAH3 10%
FCSA £¢19l+ RPMI 1640 iAol 2 x 10°4} L /ml
HA 3RA17 FA A¥ol 218313} o] o typan
blue dye exclusionol] a4 2§ AL A2FL
90%°1-4°1 A+t

6) A= ZAukEA A 8 5(1991) ¥ Ha (1993) ol
71 @ ol F3te] AAISIGE. Yol Full oS-
& ¥AAZLE 2mM9 glutamin®t 80 ug/ml ¢
gentamicine©] £ 3l 5% FCS —RPMI 16404} %] o]
2x10° A2 /mlsl Al $53te] vle] 24 3le] golit
AHFEg AFsted flat bottomed 96—well
microculture plate (Dinatech, Alexandria, VA)¢| 7
Holl 0.Iml 4 (2 x10° AZ/ml)EF3 4537 C
5% CO, a1 4l o] El ol ¢ of 6041 7k vl kst ot wl) ofAl
¥ ojl A1 8] 3H —thymidine (®*H — TdR, specific activity
20ci /mmol, New England Nuclear, Boston, MA) ¢
Pulse& 0.5 uCi®] 3H—TdR< 7 Hol vl }Z 5 124]
7+ Aol 7}sled A A8l ew, *H—TdR9 incorpor-
ation 2% multiple cell harvestor(Cambridge
Technology, Cambridge, MA)Z A X & 433 &
liquid scintillation counter(Model Tri—300C,
packard International, Switzerland) & o]-&3}¢ic}.
7) ®lelal E 7} =hea2] o7 7hR @ArjzRE C.
neoformans 7 &l v] x| 938k : C. neoformans 7 &-&
sh 5-(1990a) of 713k Wbl & F 3 dled thS3 o) A
2] 3k ch, Sabouraud dextrose agar Al vl =] of A<
ul] o} =9l C. neoformans & Sabouraud dextrose broth
oll 23] Alculosled PBSE 33 UAld & 2 x 10°
CFUE 7 v}f-2of A FAl5ke] Zhad Al gict, wlelul
E & zted4d 109 7} 0.3mi(300mg) & =124 259} =i
AFAtste] Bodtgdct. Az vhrole S48
0.3mlE Fo33lgc}. C. neofermans 7+ vl-$-~9] o8
A7, &, A%, A A Y videz e HEL
74 34}l 7 AV E FEHo R HEsle )
Fitoll Yol ulal 3l Sabouraud dextrose broth @ 2
A3 3| 4% o2, Sabouraud dextrose &3 w2 ojl A
F35hod 35 Toll A 48—72417F vl ok ¥ el CFUE
Al Abstoi ot

8) 354 AAA oh U~ g HEOVA 74
3} of71 5 A} : Ha (1986 % 1987), 3H(1992b) % &} &
(1987) 9] vhol w2l OVAZ 554 HAA olhtd e
Al2F FEdds 2b718h4, 100ug OVA, Img =it

s #2349 A4s

o 2x10°4 27 28 A& F YAalo] Folde &
el 0.5ml & =hg2oll 513 BRF ALl 2Hbslg]
o}, el a0t dz2ep A 22 F 18 ol 500ug
2] OVA(0.25ml) & A Y F-Alsle] of7]FAlste OVA
of g 554 ohtHa]~E Fstsich oF71F A
F vehte ol b 29 A= Al 186l X wle)
7o) vpel e FAkol A xollwel 3l -§(1992) 7} 71 &
g ol F3}od 4 £ 3 0](Shock score)& A shgicl,
#2300 & o}bFa FAabol HehvtA ¥ AE, 12
5ol 4k ALt Blo] Yol A5, 2+ F ¢
£+ A3A Rz s FTGe] & AL, 32 BulE 4o
+ AENAY BEE 7 A el m dhgo] gl A,
4 fckels} eelzl & A%, 5 AMEE o &3)o
}$-~ 128 & A o] 5 Haffner 2H-3(1929) o] gl 7
5, 62 2t E4AUE 2ot s8R A, 7
& ob7|FAL 3 30-60 2ol Abg A 22|28 L of
71524 F 158 ool Albgt A9 S22 747 H3le
o} ohtd Al s Ho g QF Al-g ZHAteleaE
of7| FAbslod Aladgl w9~ mfe| 5 FaAsie] 3§
& A AksF At

9) A5.9 FAAL : 7 AYFZwtel 510 =il o] 4H¢]
2 E ALg st Agsiglan] o|FA A 449
HFA s $F29AS.D)F T38+2 student—t B4 &
ok 734Nk Fo4 442 Wilcoxon 23
2 AA4 (Wilcoxon rank—sum test quoting 2—
tailed P value) & 2 Al A 8} %=},

o

g

V. A4

HIELZI E 7} SRBCO]| CHE T SEIALHS0) 0JX|=
Ak A 13004 BE upol o] viElRlE 5o vl 92
o] 7-¢R 4 7HLog, 71 7 7.50 224 S447]&
< 23 dimol$xe 550 B Fo8A Ut
(P=0.0001)

H|E}2I E F£0{7} SRBCO|| CHBF ArthusttS % DTHYH
20 0{Rl= Y& A 1xolA 2% ubel 2Fo} wlgiml
o] vl-g2 9] Arthus 42 2 2447}, 484171 W 72 A
7ke] =) A A zlalub-go] =E §-954A(P=0.001) o] 2
vlg 2of ¥l dlo] B F Frhsigdel
HIEIZ! E 5507} DNFBO|| CHS} OfA S| HHA ol
HHS0|| O|X|E Hat @ Al 2% o4 3 ule} z2o] ulElnl

Fodub 9] 427}, 24417} B 7241 748) A & A 2}u)
-2t Zepg 2o vl 2% F9 84 (P=0.01)
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t]E}Sl £ 2047} O} A2| Cryptococcus neoformans 2t
o0l CHEH XM 8ol 0)X|= Y& : A 35 oll4 B ulsh
7o)l vlElQl E o] u}-$-2 0 3, o, 7ha, vl A A Al

Aoz e AER ATAF S HExvte29 7 A7)
23 A2d 48 FA3A A=l oy
u|elal ol ol$28) C. neoformansel] & &
FHIAE & 5 AR

HIEIZ! E £0{7} OVAZ RES S5 TAIM optE
BIA| A0 DIRlE A& : Al 4504 2& vho} 3ho] it
9l Foiulgael 554 AAIAQ ohtA A~ shock
score W FEA HAIA obtE AR 2o A AYE2
ule}gl E & Fo8tA] 932 o) zehg2ol vzt fof

A (P0.05) & ket

Table 1. Effect of vitamin E on hemagglutinin response of mice to sheep red blood celi{ SRBC)

Treatment of mice® N HA titers(Logz)” Pvalue
Control(Corn oil) 10 5.50 % 0.53
Vitamin E 10 7.50 £ 0.53 0.0001

2 Mice were given intramuscular injection of 0.3ml
(300mg) of Vitamin E before immunization on 10 consecu-
tive days and daily thereafter throughout the course of
experiments. Controls received 0.3ml of corn oil by im
route for 10 consecutive days and daily thereafter through-
out the course of experiments.

% Mice were immunized by intravenous injection on day 0

of 0.25mt SRBC (1 X 107 cells). Mice were bled at 7 days
after immunization and individual serum for each bleeding
was assayed for HA total HA titers. Each value represents
mean + SD from 10 mice,

*Statistically significant(P=0,0001) as compared with
control,
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Figure 1. Effect of vitamin E(VE
hypersensitivity of mice to SRBC. Mice were given
intramuscular injection of 0.3mi{300mg) of vitamin E(VE)
before sensitization on 10 consecutive days and daily there-

on delayed type

after throughout the course of experiments, Control mice
received 0.3ml of corn oil during the same period as in VE,
Mice were sensitized by intraperitoneal injecion on day 0 of
0.5ml of SRBC(1X10” cells) in phosphate buffered saline
and challenged on day 4by injected into right rear footpad

of 0.03ml of (1X10°cells) 20% supension of SRBC. Footpad
swelling reaction were mesured at 3 hr{Artaus), 24 hr and
48 hr(DTH),

% Increase=was calculated using the formula :

% Increase=[(Ts, Tu or Tw—Ty) /To]X100, where
challenge. Each column and bar represents the mean +
SD from 7—10 nice, respectively. .
*Statistically significant(P=0.01) as compare with con-
trol,
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Figure 2, Effect of vitamin E(VE) on contact
hypersensitivity of mice to dinitrichlorobenzene
(DNFB). Mice were given intramuscular injection of 0,
3ml(300mg) of VE before sensitization on 10 consecutive
days and daily thereafter throughout the course of
experiments, Control mice received 0.3ml of corn oil dur-
ing the same period as in VE—mice. Mice were
sensitized with 25ul of 0.5% DNFB on day 0 and day 1 by
painting on the clipped abdoman on day 0 and + 1, re-
spectively, and challenged 5 days later by applying 10ul

-536—

of 0.2% DNFB each side of right ear. Ear thickness was
mesured just before(Ty), 4hr(Ty), 24 hr{Ty) and 48 hr
Tw)after challenge. % Increase in ear swelling was
calculated using the formula as in the legend of Figure 1.
Each column and each bar represents the mean + SD
from 10 mice, respectively.

—_—

*Statistically significant (P{0.01) as compared with con-
trol,



Rgnz e A A23d A4E

Table 2. Effect of vitamin E (VE) on the proliferation response of mouse splenocytes to mitogen.

Treatment? [3H] Td R uptake(cpm)
Medium PHA ConA PWM
(ngt;"ol.l) 495 53,900 24,525 15,370
18 1
Vitamin E 416 51,083 37,298 37,350

2) Mice were given by esophageal intubation 0,1ml{(100mg)
of vitamin E for 20 days before sacrifice. Control mice were
given 0.1ml of corn—oil by esophageal intubation, Mouse
spleen cells(2 X 10° cells/ml) were activated with
phytohemagglutinin(PHA, 5 ug/ml), Concanavalin A

(Con A, 5ug/ml)and Pakeweed mitogen (PWM,
5ug /ml), and cultured 72 hrs in 5% FCS—RPMI 1640.
[3H])Td R(0.5 u Ci /well) was pulsed at last 12 hrs before
cell harvest.

10°
C. r:le(;)f;rlmans * Z S]::r noil
, /
Z 10% * % 7
s o
TEREEE
i EREN
rain ung o ;\grA NSpleen idney

Figure 3. Effect of vitamin E(VE) on recovery of
Cryptococcus neoformans from various organs of mice at 4
days postinfection(P1), Mice were given intramuscular in-
jection of 0.3ml{300mg) of VE on 10 consecutive days be-
fore infection. Control mice received 0.3ml of corn oil dur-
ing the same experimental period as in VE—injected mice.
All mice were infected Lv. with 5 X 10° cells of C.

neoformans 184A and assayed for number (CFU) of viable C.
neoformans at 4 day PI. Each column and each bar
represents the mean + SD from 5 mice.

#Statistically significant(P=0.05) as compared with
control,
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Figure 4, Effect of vitamin E(VE) on active systemic 100 g OVA plus Bordetella pertussis vaccine containing 2
anaphylaxis induced by egg albumin (OVA) in ICR mice, X 10° cells and 1mg alumn and were challenged by i.v. in-
Mice were given intramuscular injection of 0.3ml jection of 500 ug OVA 18 days later. Each column and
(300mglof VE on 10 consecutive days before OVA each bar represents the mean value + SD from 20 mice,
sensitization, Control mice were given 0.3ml of corn oil
for the same period as in VE—mice. All mice were *Statistically significant(P<0.05) as compared with con-
sensitized by a single intraperitoneal injection(0.25m}) of trol.
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— Abstract—

Effect of Vitamin E Treatments
on The Humoral and Cellular
Immune Responses in Mice.

—Animal experiment for nursing care of
vitamin E —deficient patients —

Kim, Kum Jae™

Vitamin E, which has its advocates in the treat-
ment of diabetes mellitus. autoimmune disease, can-
cer and peripheral vascular and thromboemboiic dis-
ease, has now been alleged to have a powerful
antioxident effect and to affect various biological
activities such as fertility factor, inhibition of hu-
man platelet aggregation and stabilization of biologi-
cal membranes,

The present study was designed to test whether
vitamin E(alpha—tocopherol) can : (1) enhance the
hemagglutinin response to sheep red blood cells
(SRBC), (2) modulate Arthus and delayed type
hypersensitivity(DTH) to SRBC and contact
hypersensitivity to dinitrofluorobenzene (DNFB).
(3) enhance the mitogenic response of murine
splenocyte, (4) decrease the recovery of
Cryptococcus neoformans from brain, lung, liver,
spleen and kidney of infected mice and (5) have an
inhibitory or enhancing effect on the induction of ac-
tive systemic anaphylaxis(ASA) induced by
chicken—gamma globulin (CGG) in mice. Mice
were given either intramuscular injections of 0.3ml
(300mg) of vitamin E before immunization or were
infection for 10 consecutive days or were given by
vitamin E esophageal intubation, 0.1ml(100mg), for
20 days before sacrifice for the mitogenic response
experiments. It was found that vitamin E treated
mice showed a significant enhancement in
hemagglutinin response, Arthus reaction and DTH
to SRBC and contact hypersensitivity to DNFB,

* Department of Nursing, Medical—School, Chonbuk
National University



There was no significant difference in the mitogenic
response to phytohemagglutinin(PHA), but the re-
sponse to concanavalin A(ConA) or pokeweed
mitogem(PWM) was increased in vitamin
E—treated mice. Interestingly, the vitamin E
administration before C. neoformans infection
decreased significantly the recovery of C. neoformans
from brain, lung, liver, spleen and kidney of the
infected mice as compared with that of the control
mice, strongly suggesting that vitamin E
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pretreatment may increase the resistance of mice to
the fungal infection. Unexpectedly, vitamin E
administration enhanced the production of
CGG —induced ASA. Taken together, it can be
concluded that vitamin E administration may in-
crease the humoral and cellular immune response
and resistance to C. neoformans infection, but en-
hance the induction of ASA to CGG. Further
studies are necessary to clarify the underlying
mechanism accounting for these effects.
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