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Abstract

After inoculating the cornea of C3H/He mice with herpes simplex virus (HSV), cytotoxic
T-lymphoeyte (CTL) activity and sH-thymidine uptake of lymphocytes in cervival lymph nodes and
spleen were assayed at various time points. In the cervical lymph nodes, CTL activity and *H-
thymidine uptake were detected earlier than in the spleen. CTL activity in the spleen was at the same
level with that in the cervical lymph nodes at days 10 and 14, but “H-thymidine uptake in the cervical
lymph nodes was significantly increased compared with that of the spleen. (Acta Soc Ophthalmol Jpn
91 : 1296—1301, 1987)
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lymph nodes, Spleen
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3. TALREESRE

A3 A T 10f5 12 A R L 72 pentobarbital (nem-
butal ®0.15ml D REREARESHIC X % FiEE T C, 274 —
CHTFMBAMBE T o~ 2 OWIEMAM A I L 7
#, HSV #%0.005ml % F L, RER~ v +— ot =
To\ R X -
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HSV #:f@ni EM®K 0 H) L#E%3, 5, 7, 10,
MBHDERHIIC T, MEOBE & fF 55
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AL,
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Stimulator cells

unimmunized C3 H./ He

Responder cells

immunized C3 H/ He
whole spleen
LPS (Stg/ml)
centrifugation using Percoll

fraction 0 (LPS-blast)
incubation with
HSV (m.o.i.l)

irradiation 1500 rad

whole spleen or

cervical lymph node

2 %108 cells,”m| 4 %105 cells,”ml

1

incubate at 37°C, § % CO2 for 5 days

1 Effector #lfn o #E(f

R~ 7 AW FHMERI T X070, MR A i L
2.5%fetal calf serum (FCS, GIBCO) #%%r Hanks'
balanced salt solution (HBSS, H7K) 5ml &,
teasing 777\ HEBEMIRG & L7z, HBSS CH&HE, 3
ml DY oS ERIEE 5B M-SMF (H ARG 9EFr
FERE L, 2,6000155, 205 REM L MR 218 7,
iz, HBSS €, 2 [gEE 21Ty, 10%FCS, 100U/
ml penicillin, 26mM HEPES, %X 0% x10-°M 2-
mercaptoethanol % i % 7= RPMI 1640% (GIBCO) iz
M2 X 108/ml & 7% X 5 12 X2, 6well cul-
ture plate (FAL CON) iZ5ml F*2>4% Lz, = hic,
lipopolysaccharide (LPS, DIFCO) % #7235 g/
ml &bk 5Ihng, 37CC 3 BRIREE » R B23 L
fo, WEEEEE, HBSS T2 [EEE# LAES SV Kk i
UTYEB L 72 percoll THEGEEE AR BKCERB L, &
Lo fraction-0% B L 4=, HBSS T, HSV
%, JTCT 2RI EE (Wimoi) =6z HBSS
T2[EEESE LA, £o%, 1,500rad @ =40  EES
FI7cv, RPMIT640HE CH R # A4 > 10°/ml 1= 74 #
kiFE,

7. Responder #Hfa %+ & U effector MBI
5 @®1)

Stimulator i3 & Mk Hk©, MpERHO~ v
A DR EHH ) v A EoOBEMRY FhFh SR
L, RPMIN1640% T i fd # %2 < 10°/ml 1= @ % L re-
sponder #fifld & L7z, 6well culture plate ~, respon-
der M2 & stimulatmr #ifa% 235 1 745 X 5
WOHEL, 3TCITtR - A REE 7 A BRI C 5 HIKS
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Target cells

label with *H-proline

Effector cells

trypsinize

incubate with HSV
at 37°C for 2hrs

adjust cell number
at 5% 10¢ cell/ml

l

seed into micro testplate
incubate at 37°C for 4hrs

count radioactivity

2 Cytotoxic assay

#L7., FEESRTH HBSST2MEEAL, SHIT
trypan blue & TA M R 2 BiE L 7o 8, RPMI1640
WAk eI D B CMikIBA 1 10°/ml i
HEE L b O% effector #ilg E LTHWK, £, &£
fEARR R o B EB R O MB B T B K (%) 2
Hfifad R HE L,

8. EAFRAROIER (K 2)

s Rl s St ER oo EE AT R I 1k L9294k (H-2%) = A
Wi, chbofilafkiEE 7 7 A= (CORING) i<
E%L, FELAT I /BEEE e Eagle's MEM T
204 Ci/ml =& L 72*H-Proline #nz 2 A RESEEE L
Fo. EESEHL TS, bV 7o v & EDTA cHifah Bl s
4, HBSS © 2 @Hi# Lz, 2 HSV Gm.o.i) T
2 BFMURE Y X o, HBSS C 2 [@# L, RPMI1640
W CHIB B 25 104/ml i L7,

9. #mAEfEEERER

Effector i & BN O F#EHE 296well  micro-
plate (NUNC) 121001 280 2 7o & D %1, 200145 T
5 ik Lo, Wy ARSEBNT4RRHREEL
fo. EERETH, FER100p] BEL, BRI EE
fo. WA EER RS BWEvFv-vav Ay
v 2 —CHUHEETES 2 E Lo, effector Aifa % & 8
BRSO 20 0 1 & LT

Percent lysis (2 bked 7z,

Percent lysis=(A—C)/(B/2—C)

A ERYRIE & effector M A B &R L B3
D100 iz F B H HathETE .

B: 5 X 10*E 0 ERIMIC B & o H B EETE
.

C: ERE o L8 L gk o EFL00u] iz

HIR&® 915 12%

Responder cells Stimulator cells

| R/s=5:1

incubate in microplate at 37°C, 5% CO2 for 4 days
add 0.44Ci *H-thymidine

incubate for 24 hrs at 37°C, 5% CO2

count radioactivity

3 *H-thymidine 5 b 1A % 0 #IE T

¥ 5H%H HUREEERE.

10. Stimulator #f32 (=%t ¢ % responder #if3 D
oRMERZE (B3)

Stimulator i f21= %+ % responder #li kg o 578 1
T3 52 % 5H-thymidine DI D IAZEIFEEE L T
g LT, T 7o, 96well microplate (2 responder
MK 3L & stimulator MR A 5 ¢ 1 O E & T100.k]
SHL, 37°CT5 BRIEE#E Lo, BEEH T 24RME 2
120.4xCi @*H-thymidine % % well I2in 2, H5##T
%, Wtk vFr—vavh vy i —CHlCE DA
% u7-*H-thymidine o HBETE M 2 MIE L7z,

11. H-2 restriction

HSV £ #10H & o C3H/He = 7 A (H-2%) &
BALB/c = & (H-29) 578 L i effector MiF3 %
fER L7,

I % ES

1. AR (H4)

X443, HSVEE#oMEREOERNELL T
LTw5, BT HED b ARREEERICERL,
10~14H BRI BB L 2,

2. Higfmpast (X5)

B5, RBETY v BEOZhEhe RS
N MR HSV BEEHoFERNEL LR L T
WA, TR, BT ARLI0ERCEL 2 R
5 HIEIEEITIRE—ETH T, ShILEHY
vAETIE, REYy 3 BRRC R IERRIEE 0 3. 565 I HE N
L, THELI0ARKTIZS ~ 6fF&RbHmLAA,
AR L, 3 ERFEERECK -7,

3. CTL SE#0MRaEFE (K6)

61, CTL FH 0= OREHEME T OMaEFR
FRLTCV5, BETE, BHR 7 AR LHEML, 10
BRLBICIE—TInit o fe, FH Y v A/ITIE, 5
B b A mAASR, 7HUEEEITk-
fo. Ficb, TV AESIEBCEANT, £
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Days after inoculation

8 *H-thymidine ®H b 1A Z o RO AL

RLTWA, BETE, RET7 BR bElaREEM
b, 10HEFLERIE—TIE L. BEEY v -1
TR, 5 HE LIS By bR, 7 HL%E
FE—BITELL, Tibb, B v SR
~C, MEEES 22 BRCHETS2, W0HU#ED
MlEER I ERERRD bR o1,

5. *H-thymidine @B H A& (8 )

8%, HSV EfE# 0*H-thymidine ®H b A %D
ERHELE R LT3, BETE, BEET RN
BinL, 108 #E—EIcE L, BEY v T,
S5 ARLMML, 7ARLBC—EcELL, T
b, | v EIERREC T, 2ERE#IL,
B0 ORAEREE (p<0.05) OERH -1z,

6. H-Zrestriction (# 1)

C3H/He =7 A (H-2¥) #»5HFHM & hic effector
favk, HSV R&Z L929#fifa (H-2%) 1oxf LT3\ ke
xR L7—F, BALB/c (H-2") mHoBE I his
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%1 Effector A& EEi9#E o H-2 restriction

Percent lysis

Mice
1.929 (H-24)+HSV [L929 (H-2%)
C3H/He |Spleen 28.3+£4.8 1.5%£0.6
(H-2% |Cervical lymph nodes 31.2x5.1 1.3x0.4
BALB/C | Spleen 2.0+1.0 1.3£0:85
(H-24) |Cervical lymph nodes 2.2%1.2 1.5+0.4

effector flffaiz, HSV &#: L9290z (H-2%) i i2Aifia
B A s X3, effector MiflE & AR & ol H-
2 restriction 23 5 & L dibi o 1z,

IV %

B E hi- Eigdiadio HSV bk o2k
CoWTiE, Bl vAETi, AREFRORLSE
153 ~ 5 HRAICIERIREEO3.5~ 4 f5 & R L, Al
i EABRR L7 7T HRRCIES ~ 6 f5 & v — 27 IE L
e, FERERT R AVAE L 714 A RS0, 56 & A L e,
Tirbh, BTV v AETHAHHLY v EiO B
fagul, AR ROBERICHBER <5 —v b,
3 & A LB O VBB F I ESCRERTICE T
HRERIGE X CRBLTW5 EBbhs,

CTL iEM o i & *H-thymidine O H h A 2 DK
oWt BEFFORBREAICIVERY v /T
i, ML bbb 2 ARHBEL, RS HRICED D
nts. COBHIHEOBREELTUTO2o0ELL
ns,

D BRFCHEBELEY A A RANETHETY v
CEIE LB, FRICERTY 4 A ADERCEE L,
FRFhOTHIcEWTy A A~ AHRIREL T
CTL »BHE xhic,

2) RRFTTHER i CTL 235, MY ~ -
B L CHIBE LBk, a0 BT LIRIcE L,

DiizonTiL, ~aR2—OfEC HSV 286 L
fotk, MR SUEFERCY 1 L ATEARD bR
oW OMENH B, AlEEEE LT E
bhaZ EThABD, SENE, FEEH Y o8& MEC
BHBYA AL ROEEXRARTVWIRVOTHEXTE
feve, itz DieonTyh, HAHMAAFET S CTL
HEORGEOMMASEE ISR RETHORTF
FHcEETHBOT, BEDOL AL £2) OTHE
MEpdticE L RS,

SENE, = v AR HER LT HSV O MRy &
R MR O M Ic 3517 B CTL i& o H B R %

HEE&E 9% 12%

WL, B BRI RN O3 5 A
AEEEL VL 2 HEro e EBMELTWA, E1,
Meyers-Elliott 533, FEA {#H L T HSV Al
Mg, 3 v miia s, s S HSV $L
Fiz#t4 22 H-thymidine D h A A BZE L, Y
VARTEERBL D 9ALFE L, BEEERS AR LR
Liz: LT3, Thbb, EbL60WHEd, SO
ORI, BYML SO T v
i (BaGERE @SR o bh
B EEARNTWB, I HSV 286 L08R, RElF
B RAT Y v -2 fin b CTL 2358 L iSO T,

2~4 BRfIC i » TS TBED CTL iEtE LD
LLTxh, SE0 HSV Mgkl Tl ~3
HREWER L -TW5B, 5L, 2L HSV off
BEMOECLZLDEEZBIRD, Thbb, K
TEETE, oty AR BERCHNCES T
A ENTRETH A LIz, BFHAAIME S BEIHF
fET Ao, Biins g 44 AHE & i Sk
DEMATRETH D, 4, fAlEEETE, AEELY)
WA DATFhE AL ABITEFEEDO S D I ]
—#ehh, Xhic, EFRBTHLME T, &
MR A Y A A AR EER L T h el 5
DI L OREIRE TS LB, B TFEEICHEAT
CTL iEts: o MBI B A T C < HAIEEHEAE 2
bhb,

By v LR FhEFho CTL &t o =
i, &b eiE o Rk A R TR0 B R LU T,
HEORICEBOERRD I s, LinLisb,
HE v TR T, effector #ilaTH %
CTLFE#HEOMMAEFERI I 2ZMHEEERVI L, B X
t%, *H-thymidine ®EL D AZ N EEFCHEML TWw5 2
LEELERDE, BRY) v AROFAREL Db
HSV s b+ 2 B o HBME A& <, L
fotioT, CTL ol s\ alagEsisH %,

ZzC, ¥, AfoMiansR CHEREERG
12 d Ahds ¥, CTL Fllth o Mg R A3 Y ~
AEOHHIEEL D LB 2 VHSMEICS, —
iz, CTL % CTL-precursor (CTL-P) 264k L
T B EFE 2 HRTW5, Rouse B9, RAFRE
FEAWT, =7 AORFFI VA EMBICRT S
HSV #8#) CTL-P o BB A RIE L, BT,
HSV o [P # 5 5Ic R S - Biziiad, CTL-
P (%1/3,500~1/15,6700 HE TRD O B DI L
<, BV v/ T, HSV o BB THEREIC L D 1/
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1,200~1/4,7500 8 © CTL-P W FETH L LT\
%5, HSV 0 EREH LA Rouse H O JERE & BT, oo fg
BEEREL B, BicalBgcEions, 400
CTL #FE ko Ml 4= FF R 035058 v v - B 5 258 ek
CERTEI - ToDik, ZEEY v 480 & g L ofbT
CTL-P oHIMEE NS S oD b,

HSV BBz b Tid, U v ~ERIEIRIGEREE 28 & A
WNABRSL vz FT A AR ED Y 4 4 AR
3R b, invivo s\ T CTL [EHEE < ¥,
cyclophosphamide 1= % ¥ © # % suppressor il i3
X h CTL-P s CTL ~o kA I EH 2 h T 5
e b TR0 s, invive TD CTL i&
PEAMEV- I, B FTHRRIE L OO TS,
FIhbEERICERRY vAEL RO T -2 ThD,
RBREDEHETHBIRFHFHTCCTLP D ¥ chHETS
PESHIRETHD, o, AR ARRICH T,
in vitro TOFBE AT HSV B~ v 25 5H 0 H
LicEZolMRTh, H5EEORPEHEHGE AR
FTHEZ EHBE 2 T, in vitro T CTL-P 25 stimulate
ENCTLA:FBEIRDI S, BT v fids
W EET 5 CTL-P sREATC B L, 25
DA NARERTICUbERE~2 077 -2,
helper T lymphocytes [2$ L 7-F, in vivo 350 T
d CTL w4 b LT < TTEEME R B B,

ME#zschich, THEGIEEE LEERELH
B LES, BRASIRE G2 E LCEBRE
WIS LET, e, E2ABOIUAF AR
1, BfflomaEiEto SfEEcES LT,

RH|OCOBEFIL, H520 A AFHERES (BE) ICTE
=L,

X ik
1) BESBESE | HMiMEE vy A, BBIKEY AL A
9:-6—12, 1981.
2) Lodmell DL, Notkins AL: Cellular immunity
to herpes simplex virus mediated by interferon.
J Exp Med 140 : 746—778, 1974.
3) MBE=HAB © Virus Bl & RRFRIC, HERL 22:133
—143, 1980.
4) Larsen HS, Russel RG, Rouse BT : Recovery
from lethal herpes simplex virus type 1 infec-
tion is mediated by cytotoxic T lymphocytes.
Infec Immun 41 : 197—214, 1983.
Pfizenmaier K, Starzinski-Powitz A, Rél-
linghoff M, et al: T-cell-mediated cytotox-
icity against herpes simplex virus-infected tar-
get cells. Nature 265 : 630—632, 1977.
Pfizenmaier K, Jung H, Starzinski-Powitz A,
et al: The role of T cells in anti-herpes sim-

5

6

R

FHERI AR~ A~ 2 DR FHITIE - IR

-3

8)

9

100

12)

13

—
'Sy

18)

19)

183—(1301)

plex virus immunity. I. Induction of antigen-
specific cytotoxic T lymphocytes. J Immunol
119 : 939—944, 1977.

Réllinghoff M, Pfizenmaier K, Falke D, et al :
T cell-mediated cytotoxic immune response to
HSV infection and its modification due to
antimetabolites. Adv Ophthalmol 38 : 247—254,
1979.

Nash AA, Quartey-Parafio R, Wildy P: Cell
mediated immunity in herpes simplex virus-
infected mice: Functional analysis of lymph
node cells during periods of acute and latent
infection, with reference to cytotoxic and mem-
ory cells. J Gen Virol 49: 309—317, 1980.
Lawman MJP, Rouse BT, Courtney RJ, et al :
Cell-mediated immunity against herpes simplex
induction of cytotoxic T lymphocytes. Infect
Immun 27 : 133—139, 1980.

N HEE~ e A AR O RSB
—= v & [ cytotoxic T lymphocyte IZ 2\ T
—, HHE 89:208—213, 1985.

REEFSIE, 8hKEZ, )| E—&Mb - NK fiiao 5
EREFHIRGE, SRR RIES: X, 3305, AAR
L, &R, 1981,

HEEZEB, AEES | A~ < 20 %—Virus
DI D F EBERSCoWT—, HIE 84:311
—317, 1980.

Meyers-Elliot RH, Chitjian PA: Induction
of cell-mediated immunity in herpes simplex
virus keratitis. Invest Ophthalmol Vis Sci 19:
920—929, 1980.

) Rouse BT, Wagner H: Frequency of herpes

simplex virus-specific cytotoxic T lymphocyte
precursors in lymph node cells of infected mice.
Immunology 51 : 57—64, 1984,

Rouse BT, Larsen HS, Wagner H: Fre-
quency of cytotoxic T lymphocyte precursors
to herpes simplex virus type 1 as determined by
limiting dilution analysis. Infec Immun 39 : 785
—792, 1983.

Doherty PC, Zinkernagel RM: T-cell
mediated immunopathology in viral infections.
Transplant Rev 19: 89—120, 1974.

Ennis FA, Martin WJ, Vervonitz MW, et al :
Specifity studies on cytotoxic thymus derived
lymphocytes reactive with influenza infected
cells : Evidence for dual recognition of H-2 and
viral hemagglutinin antigens. Proc Natl Acad
Sci USA 74: 3006—3010, 1977.

Sethi KK, Wolff MH: The nature of host-cell
herpes-simplex virus interaction (S) that ren-
ders cells susceptable to virus-specific cytotoxic
T cells. Immunobiology 157 : 365—378, 1980.
Prymowicz D, Moore RN, Rouse BT: Fre-
quency of HSV-specific helper T lymphocyte
precursors in the lymph node cells of infected
mice. ] Immunol 134 : 2683—2688, 1985.




