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Immunopharmacological study on herpes simplex keratitis
—Effect of interleukin 2 on HSV-specific CTL
in the presence of corticosteroid—

Tatsunori Suehiro
Department of Ophthalbmology Hiroshima University School of Medicine
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Abstract

The effects of dexamethasone and recombinant interleukin 2 (rIL-2) on cytotoxic T lymphocytes
(CTL) were evaluated in the mice whose corneas were infected by herpes simplex virus. Ten days after
the corneas of the mice (C3H/He) were inoculated with HSYV, the mouse spleens were removed. These
mouse splenocytes were restimulated by lipopolysaccharide-induced lymphoblasts (LPS-blasts) infect-
ed with HSV, and dexamethasone and rIL-2 was added at the initiation of culture. The activity of
HSV -specific CTL measured by *H-proline releasing assay was significantly higher when dexameth-
asone and rIL-2 were added, than when dexamethasone was added and rIL-2 was not added. These
results suggest that rIL-2 administration augments the activity of HSV-specific CTL with dexameth-
asone administration. (Acta Soc Ophthalmol 91 : 747—755, 1987)
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1. 7402

R~ L < 2 BEH 558 L 7 Moto Bk % SIRC Al
B Lo 0B A LA, B I2107°
TCIDso/ml TH -7,

2. REREN

6 Fih, HEtE C3H/He (H-2¥) ZRiu7c,

3. VA LAEERE

AEEE R, 277 — o THRATEARE T ER
A EY) Lo, HSV #0.05ml 2T L, i3k~ »
F— R TVETRIRT,

4, fEREH

aF a3 A5 e 4 FiZid dexamethasone (BK) #
IL2tx) =2 verv b IL2GlIl-2, EE#R Mk,

5. stimulator #EREMAE (Fig. 1)

JEREI = v A 2 BEHERLFSE S 270, BB A R L,

HIE&EE 91% 8%

2.5%fetal calf serum (FCS, GIBCO) % &%s Hanks’
balanced salt solution(HBSS, H7K)5ml #7T teasing
{7\, WD 2157, HBSS TH&Ei®, 2.5ml o
Y v oEREE B M-SMF (B A {ikproer) LicE
B L, 2,600084T20 5 RN L B a e, Buc
HBSS © 2 BE##E L, 10%FCS, 100U/ml penicillin,
100.g/ml streptomycine, 26mM HEPES, i X 0% X
10-°M 2-mercaptoethanol % i % 7= RPMI 1640 #
(GIBCO, LLTF test medium & FES) CAifa#in2 X
108/ml & 725 X 5l X+, 6 well culture plate
(FALCON) =5 ml ¥ 24 L. Zhic lipopoly-
saccharide (LPS, DIFCO) % ff& B EE #35ug/ml & 75
5 X 5ichng, 37°C 3 B CO, incubator HTHI#E
L7z, Bk, HBSS T2 ElH#H L, REE LB
# U C{FES L 72 Percoll NEMFEE ARKE LIcERE
L, 1,600@El#5c455 MR L, & L@ o Fraction-0%
B L7z, HBSS T##k, HSV %37°C T 2 Rk
X% (Im oi), X5 HBSS T2 EIBEE L. KR
€, 1,500rad @ =2 -3 + BEEITL, test medium T
B A4 X 105 /ml (% L7e,

6. responder #fAMFRE (Fig. 1)

HSV o B E:fE $10 B R o R = & A D i 3 A
Ra# 8L, test medium THIKEEL A2 x10°/ml 25
% | responder flifig & L7z,

7. Stimulator #8523 (=% ¥ % responder #if2 O &
oBlERE (Fig. 2)

Stimulator #i f2 1= %t % responder #f i o 7 1C
% i + dexamethasone & rIL-2 @ ¥ & % *H-
thymidine L h WA A HHE L L THIE LT,

Responder cells
(immunized C3H/He mice)

tease spleens

ajust cell number
at 2><1(Il‘*I cells/ml

Stimulator cells
(unimmunized C3H/He mice)

tease spleens
add LPSL(S;_;g/mI)
centrifuge on Percoll gradient
collect fraction 0 (LPS-blast)
incubate tv"ith HSV
irradiate zlft 1500rad

ajust cell number
at 4105 cells/ml J

Dexamethasone Interleukin 2

i
incubate at 37°C in 5% CO:

Effector cells

Fig. 1 Preparation of effector cells
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Stimulator cells

Responder cells

Dexamethasone Interleukin 2

seed into micro testplate

incubah.: at 37°C
-
add 0.4,Ci *H-thymidine
|
incubate at 37°C for 1 day
|

‘
count radioactivity

Fig. 2 The proliferative response of spleen cells stimulated by HSV-infected

spleen cells

£ 96 well micro testplate (NUNC) iz respon-
der Ml # & stimulator Mgtk 5 0 1 0 &
TREELALLOx100p] Fo5E L, THRERTE
0, 12.5, 25, 50,100, 200U/ml iz test medium <34
BELEEREED rIL22100p] Fobnz fo, AERT
RERERBELIC 2 H10M &8 5 X 5 I test
medium T # # L 7= dexamethasone %501 -+ - in
%, dexamethasone A Tz, ZHiC test medium
wh0pl otz fe, rIL-2 HINBFTIE, Z FLi, test
medium T100U/ml (<% U7 rIL-2% 501 200z
fo. Fo, 37Co» 5 %CO, incubator HTHHE L 1=,
TlRERTIL 3 BRI, AR TR, 2, 3,4,
6 H D #FEBRFIZ 2 % #10.4xCi ®*H-thymidine #
Fowel ICN X THRBR R, £ F 245 # i
micro cell harvest # i THifgz 7 5 27 7 11—
LS, Bk vFr—vavhy v Rt o,
D v BRICHLD % h-*H-thymidine o B SHEETE #
AR L A,

7. fERIBERER (S 5 effector AR BE (Fig.
13

6 well culture plate = responder #ifa$ & stimula-
tor MRABOEAS | 1 LB S L il &
REEE 105 H10*M 272 5 L 5 T test medium
TiH%E L - £ERE O dexamethasone % 1 % 7o, rIL-
2URINBETIL, & 5Z50U/ml i if%e L 7o rlL-24 B 3
LRIRRIZ, 5\ 32 Aicing, 37C, CO, incuba-
torh T3, 4,5, 7T HMEKEE L, HEE, HBSS T
2 Bl L, £ % trypan blue #5CEE L, test
medium THIRIE %1 X 108/ml i % L 7= & o 2 #ifa
BERE O effector Mif L L7,

8. EmMmfn{EE! (Fig. 3)

BEHY A B o> 1929 M B (H-2%) % 20xCi/ml @ *H-
proline &10%fetal calf serum (FCS) # % s Eagle’

Target cells Effector cells
i
label with *H-proline
trypsinize

incubate with HSV
at 37°C for 2 hrs
!

ajust cell number
at 5x 104 cell/ml

[

seed into micro testplate
incubate at ?;7"C for 4 hrs
|

:
count radioactivity

Fig. 3 Cytotoxicity assay

s MEN (L-proline &%) ©2 HRssE L, &35
L7z, 2wC, +Y 7oL, HSV 3m. oi) T
2 RP IR 2 Ao 8, test medium CHREFEH A5 X 104/
ml [ZEHEE L7,

9. HfaiEEAGE

LRk 5 icHHE L BRI & effector #IRETF
W A AL 96 well micro test plate (NUNC) 12100
plFoSEL, 1,200E8C 5 SREE L, kT,
37C o 5% CO, incubator thC 4 BERSIRSE Lo, 5%
T, L2100 BRELL, MEHUC I X7, JEHK
FERIPLE BEcvFr—vavavvr—T
M ABEE® A NE LA, Fig 4125 LK H b per-
cent specific lysis #RdTHREEEOREXEH
L,

I &% %
L. rIL-20> HSV BAHBAIC UG T 5 BRI 00 14 58
=Xty 5 ¥ (Fig. 5

HSV R Rl ic U € SUE 3 % IAERR © *H-thy-
midine DHuAZ L, rIL-2412.5U/ml #iin L o4& 1%
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B-C

A : %H release in the presence of effector cells
sensitized with HSV-infected cells

B : total *H in target cells
C : 3H release in the absence of effector cells

(*H release in the presence of effector cells
not sensitized with HSV-infected cells)

Percent (specific) lysis= [ ] %100

Fig. 4 Calculation of percent specific lysis
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Fig. 5 The effect of rIL-2 on the proliferation of
spleen cells responding to HSV-infected spleen
cells
Spleen cells from C3H/He mice inoculated with
HSV 10 days ago were cultured with LPS-blast
infected with HSV in the presence of rIL-2 for 4
days. Tritiated thymidine was added for final 24
hours. Tritiated thymidine incorporation of
spleen cells was measured. Results were mean+
SD

15,972+4,972 (cpm), 25U/ml T!218,635+6, 746,
50U/ml =¥21,375+6,532C, 100U/ml Tt%26,563+
8,179, 200U/ml T 329,620+8,987C, rIL-2#:50U/
ml LA ECik rIL-28ER o R0 14,276 +5,982 L [
-, SH-thymidine ®HL h ;AL IXHFE (p<0.0501C L7
LT, ZOBENOAERCHERT 5 rIL-20E
EA50U/ml & L7z,

2. Dexamethasone # & U rIL-20) HSV B #EAa
CRET % il BiE 3+ 528 (Fig. 6)

CTL ##ET 555531210 °M © dexamethasone
L& (Fig. 6a), 2, 3, 4, 5, 7 HEEE#R
®3*H-thymidine ® L » A &%, £ h £ h732%

Hig&3E 91% 8%

354(cpm), 902+395, 859+372, 953+415, 562+237
©#H -1, 100°M @ dexamethasone 120 %, 50U/ml
o riL-2%HFmLicE4, 2,3,4,5, 7T HHERER
¢3*H-thymidine DX b AL, £ £ h2,563+982,
6,427+2 356, 6,592+1,835, 6,521+2,581, 2,396+
1,046 TH » 7=, Fiz, 100U/ ml @ rIL-2% 0L 1255
%, 2,3, 4,5, 7 BRKEEHO*H-thymidine DA
ZAE, FhFh, 5,032+921, 7,192+3,429, 8,039+
3,563, 9,762+3,983, 4.893+1,035TH H, \TFho
BT S, rIL- 28R C BRI Ic e, PH-
thymidine ®Ht h A iz Eic LA @Sz, 107°M
(Fig. 6b) #5 X 0°10-*M (Fig. 6¢) @ dexamethasone
ML 7o 8BE 4 [FEECH -7, Dexamethasone #
winLisdv-to& (Fig. &), 3, 4, 5, 7 BREESEE
iz, rIL-28 B Tl IERNFRIC <, *H-thymidine ©
AR RIC EA R,

3. Dexamethasone # & UF rIL-20) 4 #E A2 (2 X
T5%E (Fig. 7

CTL ##:#4 5558 5%12107°M @ dexamethasone
wim L4 (Fig. 7a), 3,4, 5, 7 BRE®RED
AR, FhEh, 17.244.7(x10%/mb), 19.0+
4.6, 11.0+6.2, 7.0+4.9TH 7. —H, 10°M D
dexamethasone 1210 %, 50U/ml @ rIL-2% @& hnL 72
B4, 3, 4,5, 7T HREEERECEMRED, Thth,
25.3+5.1, 29.7+5.2 (p<0.05), 26.3+6.7 (p<
0.01), 11.3+4.7CH b, 4, 5 AREKEEEFCII, rIL-
2URINBETIRIRE BRI Ho A, A AR R B R RN
L7, 10-"M @ dexamethasone % #n L 7=#5& (Fig.
7b), 4, 5 HEEER T, 10*M © dexamethasone %
HminL7%B4 (Fig. 7c), 3, 4 HEEEER T, dex-
amethasone ##n L foés - 72856 (Fig. 7d), 3, 4,
5 AfEs G, A Fh, rlL-20RNEECEIRRRmET
AT, AflREEERICRs T,

4. Dexamethasone & & U rIL-20 CTL &M (23
T 5% (Fig. 8)

CTL ##FE+ 5158 712107°M @ dexamethasone
2L 88 (Fig. 8a), 3, 4,5, 7 BRRE#HED
CTL iEtkir, #h£h, 4.912.9(%),6.2+£3.9,6.0%
3.5, 3.5+2.9TH -7, —F, 10°M ® dexameth-
asone i=hn %, 50U/ml @ rIL-2%& M L 72856, 3,
4,5, 7 HREEE#E O CTLERR, £hih, 9.2+
4.2 (%) (p<0.05), 11.8+4.5 (p<0.05), 17.2%
6.5(p<0.01), 5.243.9CHH, 3,4, 5 ARIEER
@, rIL- 28 el matic k< ¢, CTL A
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Fig. 6 The effect of dexamethasone and rIL-2 on the proliferation of spleen cells

responding to HSV-infected spleen cells

Spleen cells from C3H/He mice inoculated with HSV 10days ago were cultured
with LPS-blast infected with HSV in the presence of 10-*M (a), 10-"M (b), 10-#
M (c¢) of dexamethasone or in the absence of dexamethasone (d), in the
presence of 50U/ml (O), 100U/ml ([} of rIL-2 or in the absence of rIL-2 (@)
for 2, 3, 4, 5 or Tdays. Tritiated thymidine was added for final 24hours. Tritiated
thymidine incorporation of spleen cells was measured. Results were mean=+SD.

Bz L7z, 10"M(Fig. 8b)#s X 0°10-*M(Fig. 8c)
D dexamethasone #FML7=H& S, 3, 4, 5 B
BER, rIL- 20 c3EmRmnificib< ¢, CTL F#
FHEBICE» -, —F, dexamethasone % 7N L 7z
oty f (Fig, 8d), W FhofE#EIic kT,
rIL-28RI0%F L IEEMBEORI© CTL Bt ic A B2k
hrotz,

5 rIL-2%5% 2 AB IomMA -B&®, rIL-204%
#pEs & CTLEM I+ 288 (Table 1)

CTL #*#E+ 53 HZFRIZ50U/ml o rIL-24 858 &
FIRFIEEE 2 BEICHRI L2884, Sk, Il
2EEIHMOBECHENTHIML Cuich, BEoMcEH
BEXALhEh o1, CTL #FES 28 HRic10-°
M @ dexamethasone ¥R+ 5 &, Aifla% oL
FLUCTLEHOE TAL LA, X H250U/ml
OriL-2%EE LR IEE2 BBcmLs &, £
MREEL O CTLEM L bCEELALLRL, 0
B, rIL-2% 55 EBARERCRm L RS IcEHT
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Fig. 7 The effect of dexamethasone and rIL-2 on the viablity of spleen cells
cultured with HSV-infected spleen cells
Spleen cells from C3H/He mice inoculated with HSV 10days ago were cultured
with LPS-blast infected with HSV in the presence of 10-°M (a), 10-"M (b, 10-®
M (¢) of dexamethasone or in the absence of dexamethasone (d), in the
presence of 50U/ml of rIL-2 (O) or in the absence of rIL-2 (@) for 3,4,5 or 7
days. Number of viable cells were measured by trypan blue dye exclusion.

Results were mean+SD.

Hotz, o, 100'M I8 X UF10-*M @ dexamethasone
I LB E bRROER TH - 12,

6. rIL-20» CTL mE%E x4 288 (Table 2)

Responder # K i stimulator # g % n 2
responder Mt 285 # L - E, 4o, 50U/mlo
(L2 A% M THEELLBECCTL AFE IS
DE DI DWTRE LT,

Responder #i#1iz stimulator #ifg % H0 % T 4 HfE

BEFELBE& O CTL i&#: (percent lysis) (&, HSV
AEEEETAE, 4R B, 21 BT, Tt h,42.4+
6.2(%), 39.2+5.5, 40.5+6.5T#H - 1=, —7H, respon-
der fific rIL-2> 2 & iz THEFLIHEO CTLE
pEex, HSV falsgefE® 7 A E, 140 H, 210AT, %
h&Eh, 21.3+5.5 (%), 11.2+4.7, 12.5+4.5TC%
O, HSV fasigEmEik 7 H B2, 58\ e b CTL &
PEpiEES iz, L L, responder fAE o 2055 L 7-
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Fig. 8 The effect of dexamethasone and rIL-2 on the CTL activity
Spleen cells from C3H/He mice inoculated with HSV 10days ago were cultured
with LPS-blast infected with HSV in the presence of 10-*M (a), 10-"M (b), 10~*
M (c) of dexamethasone or in the absence of dexamethasone (d>, in the presence
of 50U/ml of rIL-2 (©) or in the absence of rIL-2 (@) for 3, 4, 5 or 7days. Cells
were assayed by using HSV-infected 1.929 cells as target cells at effector cells/
target cells ratio of 20 : 1. Results were mean+SD

e o CTL iGtEx, HSV AiEEfE#E 7 5 H, 148 8,
21HB W hick T d CTLIEHERE Db »
e,

IV &%

EEOMEYZ X B L, 10°M LI _E @ dexameth-
asone N L 72354, dexamethasone # 0L 7z e
BHICHEART, HEO CTLEEQOKTHED BRI,
£[alix, 107*M #EELL Eo dexamethasone % #iin L

723G, rIL-20%IC X - T, {EF L7 CTL Sk
ED L HETHToWTHRE LI,

—HANC T v v <EROBHE, EEMROL 7
2 —FEROBE L, IL20BICL > THEIZhT W5
EE 2 bR TWAY, CTL imowTh REOHTILME
W3 ET B E, SEIOERT, rIL-2% dexameth-
asone &[FAIRFICERINL TE#EET % £, dexamethasone
2t 5 CTL it ABER I hizZ L6, CTL
FEEOETFToOXRELERE, T Y v 8nabo IL-20
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Table 1 The effect of dexamethasone and rIL-2
on the viablity and the CTL activity

cultwed wi | Number of | _ Peroent
DXS (M)*** | rIL-2 (U/my) | (> 10%mD) (6>
0 0 50.3+4.1 | 28.9+6.3
0 50%*+* 62.244.6 | 32.845.8
0 Go*esee 57.346.5 | 31.245.6
106 0 13.743.1 | 6.2+4.9
10-5 50°*** 28.744.5 | 13.244.9
10-° 5o*eeee 23.746.0 | 10.9+3.5
107 0 21.045.0 | 9.5%4.8
107 50%*** 43.6+5.1 | 17.5%4.1
107 50°**** 343457 | 16.5+4.6
10-8 0 36.347.2 | 22.2+5.6
10-# 50**e* 50.746.5 | 25.3%6.2
10 50*eeee 43.7445 | 23.9%4.5
Mean+SD

. Effector cells were prepared from spleen cells
inoculated with HSV 10 days ago by culturing
with LPS-blast infected with HSV for 5 days.
Number of viable cells were measured by trypan
blue dye exclusion.

*** Dexamethasone was added on day 0

**++* JL-2 was added on day 0

#++2+][-2 was added on day 2

Table 2 The effect of rIL-2 on CTL induced in
the presence or absence of HSV-infected spleen
cells

Effector cells*

ciilfitad with Duration after HSV inoculation

Sdatac | sivagees | Tday ldday 21day
+ —  |42.4%+6.2|30.245.5 | 40.5+6.5

= + 21.3E5.5 | 11.2k4.7 | 12.5E4.5

8243 9| 7.0+£2.3| .9.3*1.8

Mean +SD
Effector cells were prepared from spleen cells
inoculated with HSV 7, 14, or 21 days ago by
culturing with or without LPS-blast infected with
HSV for 5 days.
** LPS-blast infected with HSV
***Fifty unit/ml of rIL-2 was added on day 0

EEEMETo bbb tELLRS,

# 7=, dexamethasone 1= X % CTL & o I % 5
DS @D b ABEIC T, 20N X »
TCTL EHOEERRD LB E S T2\ TH
T 5 EHMT, rIL-2% dexamethasone Nt 2 A EF

HR&RE 91% 8%

CEHMLAERYT o7z, FE2 BRI rIL-2% &
L7cBh e LT, BERVickiT2ERT, BE28%
i~ dexamethasone % 55 # 7 20 b R & L T % dex-
amethasone 1= & % CTL iEE oIz Rz, BrEL
Mot BELERTHEOELRLSTLDLTHS,
LSEIOERER, Tihobb rlL-2%EE 2 HEICRM
L 723 & % dexamethasone = X % CTL & ¥4 @ 4
B E 5 &) FHEIZ, dexamethasone ML
TeBECHabh5 CTLEEOER TOXR X RERA, T
Vv A bOIL20ELFNFHTI L ch B E
WOEZEHETSELDOTHSD,

ChECkansFaAied Nl 3 IL2EEM
HNIZ DT, WL OhDBEORLER T3,
Gillis bitd=v 2 ) v AERicarFazrTef Vi
% Fo %, concanavalinA TR L, £ LiEF D Teell
growth factor (TCGF) # g L= & = A, TCGF(H
HETRIL2EMERTV3) OFELBOETREAT R
1 FicT2REKRFEERXFRLICELTW2Y, Thk
bbb, AFef FORBENEL ki, IL20FEEE
pibiel{lebr Wi THB, £, IL-2IECTL @
FHEICHELTWAHEELLATWS, SEOERIC
BT, 10°M @ X 5 7oK E © dexamethasone T
1350U/ml @ rIL-20 @iz X - €, CTL fE#Eidxt i
trERULv<rFEFCcEELLS 100"M, 10°M &
dexamethasone D@E % EiF T\ < & CTL &tk o
EEEMBOLV <AL ETRELLL -7, SEDOZH
LOERERLGillis boHEEE L b D L,
10V"M 10 M o L 5 b ENEREDA T v A F
MEFTX, HmlicrlL208&0+oTlhhaic
HEZND,

aAFarTeAf K25 IL2EE0ME o 2 »
SR A2EDWTRELBEH TR Tz, Tifeld 57
ix, allogenetic mixed lymphoid culture (MLC) 1=
BT, BRBIOEREARFIC L5327 A Fi
#in L 7-#4, *H-thymidine L h A LI 2 huis
WZ EL, arFaRTef VT V) vABKKRG
% Pre-DNA O &R EIH T 5 D Tidizv e i~
Y, ThRIL20EE0IH 5| ERT L0 LHE
LTwb, IL-2EAMRIEL LR T Mk, NK
MR B9 5 large granular lymphocyte (LGL) 1=
BAbhAYR, L LT=Y AT Lytl*2, 0ok
12T D~nri—fA T a—%— (THA) LELT
B, aAFaATeA FREETHNICFAT O
o, FORMBECERT OnEV 5 8, 1 Pre
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DNA & IE e EE L B 02T, RO
F¥ECHLH, WThicek, SEOERML, AF=e
4 FCTL iEEER T2 e b o L
EXhb,

IL-2ic G L C 18563 % il (IL-2 receptor % F& 8
THH X CTLYHE Gk, BER7LvL¥—
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