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EFFECT OF HLA ON THE CELLULAR IMMUNE RESPONSE To

VARICELLA-ZOSTER \11RUS

YASUO CHIBA', JUNICHI NIIURA and '1'00RU NAKAO
Department of Pediatrics, Sapporo A, ledicnl College, Chuo-1<u S. I, \\'. 16 Sapporo 060, Japan

AKEAll \\IAKISAKA and 1<011 KUNIKANE
Department of I'atITology, Hokkaido University SclTool of A, ledicinc, Kiln~ku N. 15, \\'. 7
Sapporo 060, Japan

UNiMARY The effect of HLA on \, aricella-zoster virus (\'Z\I)-specific lympho-
cytc transformation (LTF) was studied in 100 normal immune adults and 64

c1\11drcn who were jinmunizcd with live attenuated varicclla vaccine. In the ITormal

adults, a statisticalIy significant association was obscrvcd betwccn low rcsponsi-
VCncss and the presence of A2 (p<0.025), and also between high rcsponsiveness
and the presence of A\\, 24 (p<0.05). A similar but clearer association, i. e. low
re*p. usivon. *^ with A2 (p<0005) and high re^p, usI, ,ne^^ with Aw2+ (p<0025),
was observed in the vaccinated children. In these children, Aw31 was also found
to be related to low responsiveness (p<0.05). These results suggest that the VZV-
specific cellualr immune response Is in some way influenced by HLA.

BIKEN JOURNAL V01.28 I-7,1985

INTRODUCTION

Induction of a varicella-zoster. \, irus (\IZ\;)-
specific humoral and cellular immune response
following chicken pox is Important in Iecovcry
from thc illness and In prevention of rcinfec-

Thc association of deficient immunetion

ftinction, particularly that of T-cells, with
high susceptibility to severe \IZ\I infection
has been reportcd (A'ICrigan and Stevens,
1971; Bloom and Rager-Zisman, 1975)

Recently, the lymphocyte transformation
(LTF) response to some bacterial antigens
was found to be controlled by, genes that

I Address reprint request to Yasuo CHIBA, De-
partment of Pediatrics, Sapporo IVledical Col-
lege, Chuo-ku S. I, \\;. 16. Sapporo 060, Japan

were CIOscly linked to HLA (Sasazuki at al. ,
1978, 1980). Studies on thc responses to
vaccinia (DC \Iries at a1. , 1977) and influenza

(C, riningham-Rundl"s at a1. , 1979)
have also suggested the presence of such
rcgulatory mechanisms. However, little in-
formation Is availablc on the effect of HLA

on thc \IZ\7-specific L'I'F response. In the
present study, we evaluated this in normal
immune adults and in children who were jin-

in unized witlT live attenuated varicella vac-

virus

cine.
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VZV-specific LTF response in 100 normal irumuile adults sho\\, n as Jcpm and the stimulation
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IVIETERIALS AND IVIETHODS

,.

.

I. SillyeC!S

Two groups of subjects were studied. Group I
consisted of 100 normal adults \\, ho \\. ere immune

to \;ZV judging from titeir clinical it is tofj, or tlTe
presence of VZV-specific irumunoHuorescent anti-
body to membrane antigen (Zaia tind Oxman, 1977)
Group 2 consisted of 64 initially scronegntive nor-
innl cllildren who \\, ere subsequently jinmunized
witlT live attenuated vancella vaccine (Oka strain,
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750 I'FUldose). The average ages of the subjects
in titoups I and 2 were 25.7 and 3.1 years, respec-
tively. One or serial specimens of blood were ob-
tained from these subjects and processed for assay
of LTF and determinations of HLA

2. PI'epnratioi! of "iri, s alitige, !

Human embryonic fibroblasts infected \\, itIT VZV
(Ka\\, riguchi strain) \\. ere sonicated for 30 sec in gly-
cine buffer solution (pH 9.5) and cell debris \\, as
removed by 10\\, speed centrifugation. The re-
SUIting super namnt \\, as subjected to ultracentrifuga-



TABLE I. Relntio, Ish!IP beltcee, I ,Z, *ipecjjic L7'F 185po, ises o71d HL_4 o11,161sed oil the bttsis of
Ihe 711edin, ! (/e/t) o7' 111eo, I (right) $11"Julntio?I Indices of Morntn/ 1,117iiu?re adults

Stimulation index (SI)

Nutnbcr of cases (%)

HLA-A 2

11

\\24

26

\\ 31

\\ 33

HLA-B

SI<162

50 (50 . co

22 (667)"

10 (625)

24 (40.7)

11 (458)

12 (522)

10 (588)

+ (571)

8 (444)

5 (833)

19 (487)

9 (750)

3

8 (+4 ' 4)

7 (350)

4 (44 . +)

o

H (667)

7

\\22

\\. 35

^. 38

\\39

40

tt. 44

\\ +6

\\ 51

\\ 52

\\ 54

\\ 58

u 59

\\ 62

SN-2

others

SI>16.2

50 (50 . co

11 (333)

6 (375)

35 (59.3)"

13 (542)

11 (478)

7 (+I. 2)

3 (+2.9)

3

10 (556)

o

I (167)

20 (51.3)

3 (250)

10 (556)

13 (650)

5 (556)

4

7 (333)

2

2

SI<299

" I'-5.47, p<0025
" I'=5.00, p<0.05

" (66 . co

25 (758)

13 (813)

37 (627)

16 (667)

17 (739)

14 (824)

6 (857)

2

10 (556)

5 (833)

27 (692)

10 (833)
3

10 (556)

11 (550)

6 (667)
2

17 (810)
3

2

Iioi, at 100000IG for 3 h on, 120'1\, (\\tjvol) sucrose
CUSItion, alld tile pellet \\. as suspeitded at 1120 of
lite original \o1uine in I{FA'11 16+0 mudium. The
complement fixation (CF) tintigcn titers of these
preparations \\. ere I : 16-I : 32 units

SIz29.9

34 (340)

8 (242)

3 (187)

22 (373)

8 (333)

6 (26 .I)

3 (176)

I (143)

2

8 (44. +)

o

I (167)

12 (308)

2 (167)

8 (+4.4)

9 (450)

3 (333)

o

3

4 (190)

o

3. 111 alli'o Iy, ,, phDCJ, Ie iru, !$101 "ian'o11 (L TF)

The metltod of \\, hole blood microculture (Chiba
er ,, I. , 1978) employed. BricHy, 200 111 of
hepannized blood diluted I : 10 in RPN11 16+O
medium \\, as culturcd witlt 20 ,!I or VZ\' antigen
2CF units) in quadruplicate in nTicroculture plates
After incubatioit for' 6 days in IUT incub"tor under
51, Co. . in air at 37'C, the cultures \\. ere labelled
wit1\ 0.2 ,!Ci of 'H-titvmidine and It ar\. CSted 24 h

later. LTF activity, \\. as expressed either as the

was

actual 'H-Ihymidine Incorporation Into lintigen-
stimulated cultures (Jcpm) or as the ratio of cpm
of lite \, Irus stimulated culture to that of the control

culture without antigci, (stimulation index ; SI)

+. Delei '11/11at!'oils of HLA

HLA-A, -B and -DR locus typing of the subjects
were performed by tite standard technique of tite
N"lional Institutes of I-ICaltlt. I'Dr statistical ain"Iy-
ses, tile Chi square test \\, as employed

RESULTS

A'oi "In I In 1111u"e adji/13

The \IZ\I-specific LTF responses expres-

CHIBA, Y. at al. HLA alld UZ, cellii/@r millJ"lie ,'espo, !se 3
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FIGui*r 2. Development of VZ\I-specific LTF acti\, its, 11\ 64 children jinmunized willT \, atIcella \, accine
LTF responses are expressed as Jcpm and as stimulation Indeces

sed as Jcpm and as SI in the immune adults (p<0025) and between high responsiveness
and that of Aw24 (p<0.05), wh"n th. re^ultsare shown in Fig. I. 'The Jcpm values
were analyzed on the basis of the median,rangcd from O to 7575 cpm and the SI \, alues
but not the nlean, SI. The effect of I{LA-from 0.2 to 240.9. 'I'here was no indication

DR antigens on the response was also evalu-of the existence of distinct subgroups showing
high or low responsiveness. Therefore, the ated in 83 subjects in this group in the same
median and the mean SI of the population way, but no significant association was ob-
\\, ere employed for statistical evaluation of served (data not sho\\, n).
the effect of HLA. As shown in Table I, a

2. Child, 'e, I 1/1/1111, "Ised tort/I colicel/tt I'dcc!', Ie
significant association was observed between

The sequential development of LTF ac-low responsiveness and the presence of A2
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TABI, E 2. Relntio, !ship beltcee?I PZ, -specific L7'F ,. espo, ises o11d HLA and!liced o71 the brrsis of
Ihe piledinn (/e/I) o1' 711ea, I (1'1ght) sti'"IIJ/rino, I Indices of childie?! inn, INNi*ed by unii'celltt tocciiie

Stimulation index (SI)

Number of cases (96)

HLA-A 2

11

\\ 24

26

\\31

w 33

HLA-B

SI<136

32 (50.0)

17 (739)"

5 (357)

17 (395)

+ (364)

11 (78.6)'

+ (667)

7

\\ 35

\\. 39

40

v 44

\^46

\\ 48

w 51

\^52

\\54

^. 62

SI>13.6

32 (500)

6 (261)

9 (64.3)

26 (60.5)"
7 (636)

3 (21.4)

2 (333)

" 7'=8.21, p<0005
" ,2=5.74, p<0025
" I'=4.48, p<o. 05
d ,2=7.84, p<001
c ,2=4.89, p<0.05

2

3

3

11 (458)

3 (333)

2

o

9 (563)

5 (455)

7 (70 . co

SI<19.5

43 (672)

21 (913)"

7 (500)

25 (581)

7 (636)

12 (857)

5 (833)

tivity in 64 11nmunizcd children is shown in
Fig. 2. In the different individuals, maximal
responses were observed 11T either \\, eck 2 o1
6 after vaccination, and so the ITighcr of the
two \, alues for SI was cmploycd for statistical
evaluation. As shown in Tablc 2, a significant
association was observed between low re-

sponsiveness and the piesencc of A2 (p <
0005) or Aw31 (p<0.05), and I, ,tw. .n high

and the of A\v24responsiveness PI'escncc

(p < 0025) when the results were anal}, zcd on
the basis of median SI values. The associa-

tion of A2 and Aw24 with low and high re-
sponsiveness, respectively, \\, CTe somewhat
clearer than thosc in normal immune adults

and were even detected in analyses of mean
SI values

2

o

13 (5+. 2)

6 (667)
o

2

7 (437)

6 (545)

3 (300)

SIZ19.5

21 (328)

2 (87)

7 (500)

18 (+1.9)"
+ (364)

2 (14.3)

I (167)

2

4

3

13 (5+. 2)

4 (+4.4)
2

o

2

11 (688)

7 (636)

9 (90 . co

U

11 (+5.8)

5 (556)
o

5 (312)

+ (364)

I (100)

DCvclopment of mean LTF activity, in Tcla-
tion to thc of thcse antigcns ispossession

shown in Fig. 3
T~he relations bet\\, ecn thc andresponses

HLA-DR antigcns werc not evaluated in this
gTOLlp.

I)Is CussioN

T'he mechanism by, which \IZ\:-specific jin-
inunity Is maintained Is poorly understood.
However, a recent study sho\\, cd that exposure
of previously immune subjects to \IZ\T can in-
duce a secondary, response of \, irus specific
antibody, and lymphocyte proliferation (ATvin
at a1. , 1983). Phi, SIological decrease of the
\:Z\T-specific LTF response witl\ advancing

CHIBA, Y. at al. HLA alld PZP centi/ar illi, 11,111e I'espo, ise 5
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particular HLA specificity.
we could not evaluate the effects on the

LTF response of antigens in the DR region
But by analogy, with inurine models, the
HLA-D or DR region is suspected to ha\, c
genes that are in close association with jin-

Forinune responsive or suppressive genes.

example, in the LTF response to tetanus
toxoid in humans, a significant association
was demonstrated between low responsiveness
and HLA-DHO (S^^""chi at a1. , 1978).
A10reover, in a study on the response to can-
did a, high responsiveness was found to be
us^,. intod witl, Dwl (N. ^. at ,I. , 1980).
Fu"therm, re, B, "gh, it" and Th, rsby (1978),
and B, rl, and Th, rsby (1980) d, in. richat. d
that the LTF responses to PPD and HS\I in
allogeneic combinations of lymphocytes and
antigen presenting cells were maximal when
these cells shared identical DR antigens.
Thus, these observations suggest that genes
in the HLA-D or -DR region, or other genes
closely linked to them, may have roles in con-
trol of the response. The possible existence
of such genes and the mechanisms of their
effects on the \;Z\I-specific LTF response re-
quire study.

A number of studies have demonstrated the

importance of a virus-specific cellular Immune
response in protection against \IZV Infection
(Weller, 1983). Herpes-zoster infection is
generally associated witlT a suppressed LTF
response, even in subjects without any, par-
ticular jinmunologic defect (Russell at al. ,
1972). Recently, it has also been suggested
that thc seconcl attacl< of varicella in^, actually
occur in subjects who wcre previously immune
to \;Z\I (G"rsh. n at a1. , 1984). Pus^Ibly
selective dealine of VZ\I immunity in^, be
related to the occurrence of such reinfection

The present results suggest that HLA could
be one factor influencing the level of the
VZV-specific LTF response an <1 affecting the
protective ability of the host

Aw 24

2

Weeks

FIGURE 3. De\, elopment of VZV-specific LTF ac-
ti\, ity in 3 groups of children \\. ho ITad either HLA-
A\v24, A2 or Aw31 and in the total population after
immunization witl\ vancella \, accine

total population

pre

A2

A\\, 31

age is also thought to be a factor determining
tllelevels of virus-specific immunity in humans
(Buger or ^I. , 1981)

The present study demonstrated the POS-
sible associations of thc \;ZV-specific LTF
response witlt HLA. Namely, in the group
of immune adults, the presence of A2 antigen
was associated with low responsiveness, while
that of Aw24 was related to high respon-
SIveness. These associations were more

clearly demonstrated in \, accinated children.
In the vaccinated children, Aw31 \\, as also
found to be associated witl\ low respon-

In general, however, these associa-SIveness.

tions were rather weak and no distinct sub-

groups showing high or low responsive ness
were observed. The complex antigenic na-
ture of VZ\I and differences in the histoi. Ies

of exposure to \IZ\I in individual adults may
have obscured strong association with a

6
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