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Al (antioxidant) 2 & oted=sleb(qF 5, 1981 : Bieri
= 1983 ; Watson %, 1986 ; Chi %, 1992 : Xu
1992), ®lEbY] E+ wawi(Hill €, 1983, A7bdy

3H(Ayres %, 1987), EF“U}(Chavance £, 1984), %
A = A 8H(Boxer &, 1979) 54 A8olx AHEER 3
3, ol wlelwl A g Col tEo] obia ofut
(Watson 5, 1986 Smigel, 1992), xEd#lx o
(Chavance 5, 1984) |3 x ghoip it £ 37 H 32
ol b3} % 2. (Bieri 5, 1983) 5 FH 98 d4H oz
AL 45 5 9o},

Blebgl E 7} W ko vl Aliz ool B3 B E
A5 uw, Tengerdy 5(1973)2 wletdl E of ofsf =
=7 (SRBC) =+ #h4-F U 5 £ (toxoid) «ff i3}

°l

OmL‘

Aol AAdHeE EJZJ*HI_ 2 wustdz, Cam-
phell 5 (1974)& ¥l e}Rl E 7} vh-2x vl A 2.9 A8
il Wedwse FAAAGD wasgch £

Tanaka % (1979)< velgl E 7} &2 T A Z(Tw) ¢
AL A A F ek B.Eg, Bendich 5(1984) &
wleln]l B 7] wlo] Al (mitogen)ol ek 7]u] 2l o 1]

* 2o gta o 3o st 7} & &2}

=1
[=1

[+

2st SEUH-

KH*

ul-& g)a Al 7lck 2 ¥ shgd @), Bendich 5(1986)
ol o-] ) #A Aol u]._Q__% °‘—_.l

23 »asieich &
el=l E 7} poke weed mitogen
2 A A

o7led 423 Fad d%4
ol Chi 5(1992)& =

(PWM)ol| ol g vp-$-2 v)72hal 29| FAlnkE
ZA A1}, phytohemagglutinin (PHA), concanavalin

A (Con A) =+ A9 11popoly saccharide (LPS)
of o8t FAb-golE Fod FohE doglA kg
a gskgied, getohel, el E A S 3T 13 A
of wg vigze ALE FHAAGE Ex
(Heinzerling 5, 1974) 7} 9l =, =3 vletql E7} 4
7] Aol 08 92 e ofel 7hx FAEA (me
diator) & £ 3 E g}e]qll(leukotriens) ¥ monohydro-
eicostetraenoic acids (HETE) & 2§ 4}4] = lipooxy —
genationd & gctE ¥ 3 (Goetzl, 1980) 5o} Aot
vt wletwl Esb A4 Agldb-g(delayed type
hypersensitvity, DTH®#M%)3 # &4 2l uk-g-(con-
tact hypersensitivity) 22|z ok#] =l{(allergy) &3l
54 a4 elh}Eaks] a(active systemic ana-
phylaxis)ell #38l AF& Zoll 4 9, 53
Z(AIDS) 3k & =i &%"] o]
(immunocompromised host)ol H 2|
2 AzA wedures DAe s
(Cryptococeus neoformans7t g ol v %= Hlelel E 2
ol 23l o7& FrolE 4~ §igdch
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21 #2 C. neoformansell W& A +& 3o
7| wjg-o l“ of #& AT AUAFA v
Bhatol] viebd = QlE Hedshd &3t 2
o) A AE FAAe) FEol 9lo] AT Soll 377
(opportunistic infection) 2} Zai shod 7+ 5 3h=
Zgstz, =3 42l A 45 9 ochhg et
-L’T*(shock) ol geldo] gAML vell E ¥
ddstel tegtd ez o daseztn Aasd
= delAl o a*l’.rf o3 Fel vl vnh B 2 9o
+ ez s
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2 ol ol 44z vl 2o0f 9lol4] ®lelul E 7} SRBC
of tigl & A A S 2t x| A« Faluk-g, dinitrofluo-
robenzene(DNFB)ol| o8} A &4 #uidtg g 4
o} uto]l EA(PHA, ConA, PWM) el of & w32 4]

FA 2o FALE Fol mA e dFL *‘d G,
o}g-2] UIE}DI E 7} C. neoformans o] Ay 7Hadol of
& vpeao AEa) vt ual(OVA) 2R §R3 55

A A x] A-I o}.LJr.‘é, }

et

ol ek of sholl Babe] Aele

2. 972 S5

B dye 2 vl EFodst 1)k
(SRBC)ell w13 &334 datgol vl 2 9%, 2)
DTH4 & A&4a41hg & Az 4 do9ibgal nl
24z 943k, 3) vkt el AA 28 T o BAL nfe] 24l
(mitogen) el W8t FAub-Lo) ulal= 8 4) of-F~

o] oz #AZE¥E dute) AFQ Cryprococeus

-

g7k & Eha 2] 23 A4E

neoformans®) 73 & Z v A 5700l th gk A Fol vl A=
ojgk )1 5) whil A o2 FEA AL ohtg

2hal & frdoll vl Xz o F- shetstaat shesoll 9l

7] &3 A 2}l a2 (delayed ~type hypersensitivity,
DTH %) : 228 TAZol Slaid Agsl e A 43
ola) 7|of] odaliz 1) odA) HulSo 2 oulAog
He TYzel YL FEAEeE 470,
of Wb Fubd Aol EA4o(v] £A7 Fol vehtzn
24— 48 A 0ol A2 54 3 F tetgherh

8] wagl 229 shle) HY

el £ Sol 34 g Saaed Halel B4
Aeho] AR GATL EoiA LAAE B4 shpod
W B ol £2, B ol AT, YF Aol o

ol HabE ol wE 9ok of vhg ArthusHP o]
A Y alubg Boke fA dolutn
A 2l A A ub %1‘4— wl 2 A ] ofxtel,

F&A #u)ub2(contact hypersensitivity) : 34
o1} hapten o] ¥ 4 9+ 33547 A2 P Luf ob7)
A Ag ez A Fe AEFT NG L8 & 3d
o},

2 &4 webel :ovlepelR bR 2, 4
el 9 &4 vletul o 2 ol sl £840 wielalo|
elotul, gl @ Fajul, vjelul C 5ol 3o o] &2 o
B Rz EAzA sggich 244 2R Al
dElE Ao g velml ADE 9 K 5o 9}
AarA ket ol AU B FaElo] Foll AAHH =
of Aot wE2ebw 2 &4 viEthle 4= g
o,

o} Fd g(blast transformation) : 8l T+ 5 wje{ &
Aloli} vl g)mi o glol gl Eol g o] ZAllollA ulok
B faTe AL A2 Babg 2, o|wi DNAY
ol 2k gl A E AR A] o] Zut kAl E(obT) 2
W3l & AS uksle) o]l & oA slolA L Hel & 2
astol Hotd £ gAub HITolE ““W 914l
(isotope) & of &-s}o] A gt & £ 2 o}o:]

Aol A elokald A & °i }Cﬂi?ﬁ\l&i
apFsts, ALaeke] #3713 641 7k4) ol )
A4 EHRACH Blejul=] )—S— 7}€} o, S
sejrad d2E Fostr o

A 2% liquid scintil-
lation counterefl 2o} #rl5& &A% & 437}
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o}o] B Alof] ‘%}%fﬁ—% Beghet, °l H&‘ﬂ—?: AL E T of] 4
A A medak-g-g 24 sk F2 oo

u}o] £ Al (mitogen) : L& vl EolH o g §A43}
ste] DNA A4 # AZH5AE dosle £, F A2
2o Aol dlEHQ vl EA R E AEH
2@ 9] lectin, o & 9 PHA, Con A, PWM 3L A

S#l o] LPS, Staphylococcus aureus Cowan 1(SAC) =
PPD %] 9t
o1} 3 2} 4] ~ (anaphylaxis)
a) o|&2H el ol osle] ZHatE Mo FAg
oS AA B stdgdd Al FAF AES
(immediate hypersensitivity )& 43pe] o] Fuldh-g
2 ok2] Al (allergen) o} 9% & (portal of entry) & %
go] Az Soled BAZst AT FHAZL
(plasma cell) & =l 1, o] AL} [gE -5 A4t
ahul, o] Aabd IgE~t wlHlAl £(mast cell) o 4 3}
i, 2 % b4 gefAle] Aol Sojod wlabAl Lo
A%l 2829 IgE a9t A gste] MzAof A1
(signal) o) 25 o} ©3}3(degranulation) o] % efr}
A B 2ebS 9128 ofsbx] ofeldhy R4 EA °]
Gajse] g}, 1 FAL Aol Al ALE 2
A8l 790 &= % (shock) ohtdztA 24E o 7’1 4
Qolsl e A4E ok Az vehe optdd
AN2E AAA ot *}*(systemic anaphylaxis)
A s, 24" TEare A45Ed FE3A8A
s = [gEY A& FAH oS o) Al dh2ske
= o] 59 (specific antigen) & FA}sko] vhehi ofvtd
E—M A% 45X AA4 ohidZA x(passive sys-
anaphylaxis) 2t &ch olete 2o TR
0*53 zrasia 2 2aA5Ed #AUd Sol#ilE
za15hed Sul Vel oht a_}/{]/\_ed _‘:._‘1._/!-} A AA o}
1] 2 2}4] & (active systemic anaphylaxis) 23 et
b) 22 A9 ; o}FulE g} OVAR 723 & 18
OVA = AwgApete] ohpd etAl =3
) A = & Haffner (1929) 7} % 7|48 23201 ¥
& A7} e WA shef 7bsholet
C.neoformansel) g < &4 7 A4
a) ol 2 A9 ;ugad AFE FGA7|3L viet
soupas) A g A zobt o bded e
o] WBTFSss) BloW ARg e Vehdchn 2
olq
b) z3A Ao,

ol

7]._\._:1.

4

MF-
>,

o
e

O

A o pH

Ho

oh ol AEE BEA S ok
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4. 72| Hehd

3) optEEAlA AdHo] gelME ofe] six]
cytokine® 2] A EMEA ZAAE 5lz] gk

"E@‘%E‘T%MD".

o
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Tengendy %(1973)% ulelul ES Al go) A7taba
SRBC = = gf- 4% ¥l 5 £ (toxoid) ol ol g w}-£-40] Al
o4 "d"—%“&-ﬁl Z7bs 3, welel E 23 whgxol
SRBColl 3 IgGut-3-& Al = 3 v]etw]l EE A5 el
FrldFe o 43 FEEggr BRI
Campbell 5(1974)& A4 =192 w4 L7} A1 854
Wol A SRBCel thal Al & dAdeid $24 A2
{adherent cell} 2} 8] 2243 4| Z (nonadherent cell) 7}
g g s}=u} v okl P ol alpha—tocopherol &
Fhatel A4 A E7) g SR FAE AAbe
1, wetohyel a4l ol vz M ZER sl A A
P oduke-S FAAZrkn Buskgle}. Tanaka
%(1979) £ Ble}bul Fof & v}$-2~9) hamster 3 87 %
hapten—carrier (TNP—HRBC)oll egt #leH4 w1
Hheg A A7 3, T2 T ga2sbid FaA7stn
Hstgich

Bendich £{1083)-2 spontaneously hypertensive
rat(SHR) 9| v #AIZE T % BAZ vloj&Al &
PHA, ConA % LPSe] o gt ZA1uk-g-0] 4 Al Eof ]
sho} A shel o 912 Metrie} vl o] wlElRIE ¥
=% A5sgley Akgo] DL—a~tocopheryl acet-
ate & Y7lsted A& etm 2 uhgol Aoz 553

3, FANLY rosetteF A= F7hE3ivkn Bkl
t}. Bendich 5(1984)& 71v el geiA = vlela] E
€ of7} 8] 239 PHA, ConA 9l LPSe] &l FAuES
o] Z718+% Ruslgen] =3ak Bendich 5 (1986) 2
PEo] 9loiH = vletal E Fofol ojsA ofe]EAlef
3t ) =7 FANSo] F71EE B sl

rio

o
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2 Chi $(1992)¢ C57 /BL v} %2 & Ao 2 3t
A%ol 4 PHA s} ConAell st 34 4$ol $91%
ol & wolx] evk PWMel i@ Z448e 37

A7)z LPSel el g &
w3k odutd EFEi =z
phocyte reaction) & ZH4 A ok B33} 9ic)

Heinzerling 5(1974a % 1974b)-2 ¥]e}ql E Foi=
nl-¢ a0l el g7l o Aol W AgHE F
7hA gicbz ® 23lolek Boxer (1979 o 11986) 2 x|
elwl Ex o8l g g +(PMN) 9 4735 31854
{chemotaxis)& Z7}4)7lck B 1slgint. Likoff 5
(1981) 2 »ielgl E7b el #odste 7]3(immun-
opoietic organs) 8] =& ~elFe= (PG F25 o
Agta diggel 29" el Augg TaAA
B oatgict

vle}nl Er} =2 ~e}lZely], thromboxane
leukotriened}4)-& ZAsle] wied 2 (immunoregu-
lation)ell 23 &g drhe 2L F YY)
(Carpenter, 1986 : Afzal %, 1986 : Goetzl, 1980 :
Chan %, 1980), 3] Lawrence 5(1985)-& ®|eb%l B
7} o}2}7] & 4Harachidonic acid) 2] lipoxigenase 7§ 2
£ AdAsle] "edutgL Rty Bamsieich
Goetzl(1980) & A= vielal Ev olebs|E4ke]
lipoxigenation& A A| 71} sz o) v]elal E& of
2}7]1=4k2] hipoxigenationel A ZH-E&-& UERS L
Busiget,

Steiner §(1976)& wvlelg] Ev} Alade] Haak-54
(platelet aggregation)& QA gtz dyustget o
v ehal 28 238 el x| WalolE vkl Y &
G7el EAQt B4EE dEzE ¢eiziAdqt Ha 5
(1986 % 1987) % 3} 5(1992a)-& ujutAl 2 A o}$
2ol|a] Aol AelAd o) Az Haduld A
FYSL vge] 554 AN opHAAAE LA

7132, ¢l o opfd A A kAol vt E o &
R R *lli Heagle] Fedd Aolate R E
g owh ole), =3k 8 5(1992a)2 Haw Aol
(platelet activation factor, FAF) 7} A A4 ol et
Alzag dogs vusgon w3 5(1990b)&
PAF 48+ 7 &4 BN50739 7} PAF 2 9 2 7] eh}
E"*] A 22 viwl el chicken—gamma globulin =

+ ovalbumine. g X3 A 554 A ol
a2 e nfe e 8 F 0}‘”‘ ohi B dhedct,

Xu (1992} vwlels] A Al4-Eql wlelzt2El(g

kg2
FASS 288 FaAzed,
o
o

{one—way mixed lym-
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ez shsl Al A23d Alds
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O

—~carotene)-& of#] stxl Fokdalel stal oub
(chemopreventive agents) 24 QYA & e g 714
2] A== 3 e EA e o] velFtzElE A7)
4ol g veltl E o F25 A58 o]
#A2E Gofa7el A5 A (nutrient interaction)
FuglsiA A+ dgrh ddn FRsgch
Smigel(1992) += v]elwl E+ vlelst 2 el o =l 2sbz| 2
34kt (antioxident ) o| =] vlelwl E & etz &ol 9f
24 multivitaminsel] SoIglE vlelul E o ok(ciA)
LU)E 23505 veplledle 2388l 2
aakedch,

e

.,_
m‘,m o oan A

. A7

A 3714 wjetel E7} o a}ali +2] lipoxygenation
% A et Goetzl(1980) o) ¥ & #ahsiad wjel
U E Boy} 354 dAIA ohJHela] o] £ £H4L2 o
Aak slolel, A 4 7HA Aol w3 AlZA
g ube-e 7H o A abA (inverse relationship) &
viepd w7h ole v g ulelal B Rolof gl 24

L AEy2

-
P

AHEES 45 7858 ICRuLS ~(HF o 21g)
a7l £8 AlEslgen] AgE Y ‘H-’-‘-:IL
4 (sex—matched) & F5-& AL&319} o] & %
FEES dgAaAg gz, oAd)
FEAL b AR A ] def 284 Y
7ol 4 Zelgtrlol E Fo]z]of 5uta] 4 ol A%

1+
=

2 ol o

o wig rlo

2) =l Lefel #A(FCS, GIBCO Lab,, Grand
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Island)®] 5% =3 10% %213+ RPMI 1640(GIBCO
Lab,, Grand Island, NY) % A}&8F gt

3) oAl :T = Bz FHA%S Al A&
mitogenell& PHA—P(Burrough Wellcome, Tri-
angle Park, MC), Con A(Type IV—S, Sigma Chem.
Co., St. Louis, MO)
Flow Laboratories, Sydeny) %] 3l

ol pokeWeed mitogen(PWMm
=}, wlel"] Eis
DL —a— Tocopherol acetate (Sigma Chemical Co.,
St. Louis, MO)& AH&3stadch 554 #AA ohid
2] ~ A8l ol = ovalbumin{OVA, 5 x crystalliaed,
Miles Laboratories, Inc., Kankakee, I1l.) & &4 23
&3kt

£ 43 89] (thymus —dependent anti-
48 F(SRBC) & AH&-3813ist SRBC
AR da ool 4 Abgstn v Wy A
Wo g we) g & Eapel A3 H(pH 6.1) & 7}
stel 4 6 C ol B sl 47 elvlell 2 8 S A=) B
24 ek 824 gheoge 2
4—dinitro~fluorobenzene (DNFB, Sigma Chemical
Co., St. Louis, MO) % Ah-&-8}gi o},

5) FAFF 9 ek : v 2 Oklahomav] 8ha ¢ ghef 8F
n} g 22t gl gdoddhm4le] JW. Murphy 42 85 2

&+ A%

=]
okub-2. Cryptococcus neoformans 184 (VA9 A)F5 3
A 3keict. o] I F+= Sabouraud dextrose agar slant
(Difco Laboratories. Detroit, Mich) vl =] off | cff ul ok
wsled A, Algel ZFA1sk7] #9 Hel Sabouraud
#hod AL-E-3}olch

dextrose brothol] % &
2.4 9

1) ¥]ete) E B0 : wh$29) DTH 3 g3 29 o
AANE 4 AT ol 2o 10 w24 ARgsksl
o o) Eg DL—a—Tocophero] acetate 0.3ml
(300mg) % SRBC 2 #3714 = DNFBE vk
A7 A 1097 A% HFAbeke] Fojshal
7 o Fapakgdel, vle] £ A4 (mitogen) o wHgk

dalof glo = 7t ddFolct Suleld 4
A4S 3 dhEEglon] olEoAlE

s

o ol ru]m
a2 ol
= i
olo L
'
el

32
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(esophageal intubation) 3} 20
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W @b s a4 7] B(corn vil)
& 1o AR Eolslg
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Al
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ot
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7} : 1x10” SRBC#

e
w
=
ws]
Q
s
=
=8
ol
gt
4
o\o
H~

Z*Hﬂ'o“ uf]o:l—g]. ;5;70101] o}g}_;@;ﬂ uu_lz_o_;rz__?_ﬂ :L]_
sl eyl g o &bl Aotz A G Felote 4
(1988 & 1991) o] 7)1&38} ubilol] Foled A+ FH4

7he A F AR &S] SlEAde
microtitration tray(Chemical Co., Inc., New Haven,
CT) ] zadol 56 Coll 4 30371 vl 53H4] 7] E Aol %
7] 0.5% SRBC -foUg £ sted 37 Cell 4] 147
GAFE FAE Boq) Az s d Astr 35
%t
3) SRBC wid =9} SRBCol cijdt Arthus % DTH
HhS-A AL kAl A Hol] BItgEel SRBCE HiA e
2 Alod4 2 33 A4 F Ha 5(1986) % & 5 (1991)
of 71&% W cha WAsto AAlsle gale
10% SRBC Y54 ab50] 2.0, 1ml4 oh-$ 2 % 7ol
Fabsted mod z2A)siglet, Az A el A E
Al 12k wiod 22 % 1590 22 oke SRBCE 22 W]
z5 3] f}ic|~ 2 % Arthus % DTH 1132 SRBCo «f
g} 24 Zahuk-3-(footpad swelling reaction) & 2 &4
o}oi—wﬂ 2 242 519D o] M1ET e ke
sAsto] AR 2715k, A A w1 x
1074 27} 235 SRBCHEF4 0.03mlE wh29 &
ZA 1) 5le) ok7] 2% gk o} Mitutayo engineer’s mi-
crometer & Ap&-8ked ofr]z =] A A( T(,) 'W ZHTy),
244 ZH(To) o 48A1ZH(Tys) Foll 74 7t FHFAA=E
zAslgen, 2 2437k J2E o A0 whel
%3 ZA sk

% Tncrease=={(Ty, Tyyor Tw—Ts) /Tutx100
4) AEA gulubg o A &4z ulS-o] Guk-S- 93
28] © 7 DNFB& A-g-3he] 71(1992) o] 71453 wht ol
ut 2} DNFBell tHat &4 ik *Jﬁ’él?i‘:’r. 7
718w, DNFBE ol E : gejuflv/v, 4:1) 5&
o} of ﬁsw 0.5% DNFB-2-%4 10ul4 4% xﬂ 19729

of v}-$-x0 BH)yof wuksly 7HEe}a, *w'.ﬁé A5
el 0.2% DNFB Sl 10uld 3 ejuiel 7 2t =
Btod of7| 2R ek edrh # FAF7hel A =1 Mitutoyo

|

¢!

engineer’s micrometer% b-838tel ofrlzA AR
(Ty), 2441 7H(To) & 4841 7HTy) Foll A FAE &
Aatolen, 1 E3F7e JE& ohg FAlol vl %
2 34384
% Increase—i( Tay, or Tis—To) /Tolx100

5) AlZHGole] Fu) 1 mpeas SARF L FTEH L
= 8|2 ¢ HE5e] g Hanks' balanced salt sol-
ution(HBSS, GIBCO Lab, Grand, Island, NY)efl 4
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24 28 A teasingd oFF 2-3% AAAA et
AL AAst HBSSz 33 dAaaAdstel 10%
FCS7 Eo12l+ RPMI 1640 wi=lol] 2 x 104 £ /mi
A 5419 FA] Adlel AbE-slgdrh o] =l typan
blue dye exclusionol] 234 &35t 4| 29 AZE L2
0%l Aol olet,
6) Fz=7 FHHEE A A 8 F(1991) #H Ha (1993) ¢l
7) 3 ol Fslod A4lshodch HoliA Fo] 3 vlg
2 8B 24 2mMe glutaminat 80 ug /ml ¢
gentamicinee} % o) 9+ 5% FCS —RPMI 1640uH = o)
2x 10° Al /mls]| Al 2f-3tod ml2] 23 slo] obol
A dEsr g  zZAFste]  flat  bottomed 96— well
microculture plate (Dinatech, Alexandria, VA) 2| 7+
aloll 0.1ml 4 (2 x 105 Al£ /ml)£53 o}-5 37 T
5% CO, ol Ftull ol Bjofl o} 60417k v ok 3l ivh, wlf ok Al
.ol 4 9] *H —thymidine(*H — TdR, specific activity
20ci /mmol, New England Nuclear, Boston, MA) ¢
Pulse+= 0.5 uCi®] *H~TdR& 7+ dof wjtkZF g 124]
7k Zol) 7hotod AAjslgend, SH~TdRE incorpor-
ation ZA-E multiple cell harvestor(Cambridge
Technology, Cambridge, MA) 2 A& 433 &
liquid scintillation counter(Model  Tri—300C,
packard International, Switzerland) & o] &3}9irc}.
7) eletl E 7} mpgsof ofe] 7hx| Ar]ERE C
neoformans 7 & ol ulz] = 9d ok 1 C. neoformans 35
3F5(1990a) o] 7] &8k vkl & A3 8tod e} 23} 7o) A
Alskedct, Sabouraud dextrose agar A sl =)ol Ao
vl ok 3= 4] C. neoformans & Sabouraud dextrose broth
of 28 Aruleksle] PBSE 33 A4E F 2 x 10°
CTU% = o} 4-2-ol) Ao ot obed 71ad A e}, vicks]
E &= 7dA 104 403m](300mg—‘— up g :‘°0ﬂ nH
ol Falsto] Rojdlgivt Wz
0.3ml & &ois}eic} C. neofermans 7+l ”H"i:«l 04 2
271, & 3, 4#, 13 Jﬂ Ayl ulgo g B HEL
4odofl 7 &AVE SFHo g 2 Fso] Wiy
*%z“’{l yof ulfshar Sabouraud dextrose broth &
3] 44} v}-g, Sabouraud dextrose &8zl A
3hod 3 °L°ﬂ A 43— 72417k ek & e CFU4
Al AFsd v},
8) F5A Al °P R “l-- g A OVA 73t
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Table 1. Effect of vitamin E on hemagglutinin response of mice to sheep red blood cell{ SRBC)

Treatment of mice® ‘ N HA titers(Log,)” 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,

b Mice were immunized by intravenous injection on day 0

—534-—-

of 0,25m! 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) on delayed type
hypersensitivity of mice to SRBC. Mice were given

3

intramuscular injection of 0.3mi(300mg) of vitamin E(VE)
before sensitization on 10 consecutive days and daily there-
after throughout the course of experiments, Control mice
received 0.3ml of corn o1l during the same period as in VE,
Mice were sensitized by intraperitoneal injecion on day 0 of
0.5mi 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==[(T,, Ty or Ty—To) /ToJX100, where
challenge. Each column and bar represents the mean +
SD from 710 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 thfoughout 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 abdoma@n onday 0 and + 1, re-
spectively, and challenged 5 days later by applying 10ul

of 0.2% DNFB each side of right ear. Ear thickness was
mesured just before(T,), dhr(Ty), 24 hr(Ty) and 48 hr
{(Twlafter 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,
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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
Control 495 53,900 24,525 15,370
(Cornoil)
Vitamin E 416 51,083 37,208 37,350
¥ Mice were given by esophageal intubation 0, lml(100mg) (Con A, 5ug/ml)and Pakeweed mitogen (PWM,

of vitamin E for 20 days before sacrifice. Control mice were
given (.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

Sug /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.

C. neoformans 7 2 Corn o

4d PI *Z [.]\C/E 1

~ O = / T/ *
m n

rain ung 0 ;‘grA NSpleen Kidney

Figure 3. Effect of vitamin E(VE) on recovery of
Cryptococeus neoformans from various organs of mice at 4
days postinfection(PI). 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 iv. 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
anaphylaxis induced by egg albumin (OVA) in ICR mice,
Mice were given intramuscular injection of 0.3ml
(300mg)of VE on 10 consecutive days before OVA
sensitization, Control mice were:given 0.3ml of corn oil
for the same period as in VEFmice. All mice were
sensitized by a single intraperitoneal injection(0.25ml) of

100 zg OVA plus Bordetella pertussis vaccine containing 2
X 10° cells and 1mg alumn and were challenged by i.v. in-
jection of 500 ug OVA 18 days later, Each column and
each bar represents the mean value + SD from 20 mice.

*Statistically significant(P<0.05) as compared with con-
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 diahetes mellitus. autoimmune disease. can-
cer and peripheral vascular and thromboembolic 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
to SRBC and contact
hypersensitivity to dinitrofluorobenzene (DNFB).

hypersensitivity (DTH)

(3) enhance Llhe 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 anaphylaxis{ ASA)

chicken—gamma globulin (CGG) in mice. Mice

systemic induced by

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 DNEB.
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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 muce, 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

ekt set s 234 A4z

pretreatmerit 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 vitamuin 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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