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- INTRODUCTION

The ideal ivaccine fherapy has been warranted Afor acti\;'atibn of the mucosél immune response in
the uppér respiratory tract against various types of' ;llicrobial infection. -.However, "the préciée
study in regard to fhe mucosal route of vaccine administration and its mechanism of action
. remain; to Be further investigated. .Ther'e(fdrg, to bettgr undérstaﬁd the exact mechanism of
nasopharyngeal mucosal immunology, from T-cell aspects, the antigen-specific antibody (Ab)'
fesponse was inve;tigamd in T cell recepfor ﬁansgenjc (OVA23.-3)~mice (Tg;mice) and wild type |
BALB/c mice, in comp;arison, which were stﬁnulated withlrepe;a?ed nasal‘antige‘n challengeé of
ov#lbumin '.(OVA)' toéetk‘ler‘wi'ﬂ; choléra toxin (CT) or OVA alone. In these experiments,
antigen—speciﬁc IgA and IgG Ab titers in nasal washings and the frequency of -Ab—_p;oduc'ing B
cells in nésophawngéal-assOciated lymphoreticular t-issue (NALT) nasai .pa-ssage (NP), cervical
lymph nodé ) (CLN) and spleen (SP) were réspectively determined by enzyme—iinkedw -
immuno;.sorbent assﬁy (ELISA) and enzyme—linked immunospot (ELISPOT) assays.

* Furthermore we were interested to see the cytokine profiles of T cells; interferdn (IFN)- y and



interleukin (IL)-4 levels were measured in nasal washings and various Thl and Th2 type cytokine
productions were respectively measuréd in culture supernatants of NALT, NP, CLN and SP cells.

MATERIALS AND METHODS

Tg-mice express T cell receptor-of chain genes, derived from the chicken OVA-specific
I-A%restricted CD4"CD8" T helper cell clone 7—3—7. Mice were intranasally immuniéed eveﬁ
two days with 2uL of phosphate—buﬁ'eredlsaline (PBS) containing a mixture of 100pg 'OVA and
1pg of CT as a mucosal adjuvant, or OVA alone. OVA-Speciﬁc igA and IgG Ab titers in nasal
washings and serum .sain'ples wére determined by ELISA. For an enumeration of
OVA-specific innnunogfobulin-produciqg cells, the numbf;tr of OVA-specific IgA-producing and
igG-produqiﬁg cells in the NALT, NP, CLN, and SP were respécti\‘rely determined by ELISPOT
assay.  Lymphocytes obtained from NALT, NP, CLN and SP (2.5x10%) were cultured w_ith
206pg of OVA for 48 h at 37°C in 200uL of RPMI-1640 medium in' flat-bottomed 96-well
culture 'plates.. Coﬁnmercia;l ELISA kits were respectively used to measure levels of IFN-y, IL-4,
IL-5, [L-6 and IL-13 in culture supematt;nts and nasal washings. | | H

RESULTS AND DISCUSSION

As a first ste'p,: we examined'OVA-speciﬁc Ab response in nasél mucosa and sera of BALB/c.
mice and Tg—miqé, following re;ieated intranasal challenges of OVA with or without CT. ~ As 5
 result, OVA-specific IgA and IeG Abs significantly increased in nasal v;«ashih_gs of BALB/c and |
Tg-mice stimulated with OVA fogether with CT and even in those of Tg-mice stimulated with
OVA 'without CT. ‘The speciﬁc igG and IgA producing B cells in NALT and NP cells .
sighiﬁcantly increased in number in .B’ALB/C mice s;:imulated with OVA and CT and in Tg-mice
stimulated with OVA with or with@t CT. The amount of cytokines was not méasurable n
nasal washings obtained ﬁom BALB/c.mice stimulated with OVA with or without CT. On the

other hand, IFN-y and IL-4 was detected in nasal washings of Tg-mice stimulated with OVA



wijh or vﬁthout CT. To elucidﬁte the role of T cells in mucosal IgA and IgG response, the
cytokine profiles of T cells in NALT, 'NP, CLN and SP cells wére examined.  IFN-y
production, and on the other hand IL-4, IL-5, IL-6, and IL-I_;, production, are respectively ﬁoted
as a‘representaﬁve of Thl type and Th2 type cytokines. Those cytokine levels were measured
in the culture supema.ltants harvested from wells conﬁiﬂng NALT, NP, CLN and .SP cells
deri?ed from each group of mice. The lymphocytes obt;ained from NALT, NP, CLN, and SP
of Tg-mice stiinulatéd with OVA t(;gether with or. without CT; released the highest levels of Thl
type (IFN-y) and Th2 type (IL-4, [[,-5, IL-6, and IL-13) cytokjne§ into the culture supernatants at
'ea;ch in_térval_' after intranasal irhfnunjzation; But Th2 type cytok:ine 'prodqcﬁon was not
detected in the culture superﬁatants of NALT ljrmphocytes obtained from BALB/c or Tg-mice
sﬁmuiatéd with OVA with 01.r w.ithout CT. The important a;ld interesting findings in this study
are that antigen—sppciﬁc IgA Ab-prdducing-B celis m the NALT and NP were indt;ped and thellt‘
antigen-specific IgA AI; activity was detected in nasal washings, eve;l though Tg-mice were
intranasally imJ.numized with OVA vx_rithout CT. ‘These ‘ﬁndi'ngs strongly suggest. that
CD4*CD8 helper T cells play an impoﬁant role in assisting antigen—s;)éciﬁc IgA and IgG
producﬁon of B cells i1_1 nésopharyngeal mucosa, by way of Thl and T h2 c_:y1:0k;'nc prociucj:ion.i_
From th;'s point of v.iew, our results indicate that the frcquenéy of aﬂtigemspéciﬁc _heiper T cells
is the keSr factor to mou.nt the gigniﬁcant local IgA énd IgG responses in tﬁe nasopharynx.
o CONCL_USION |

Taking all data into consideration, it can be comluded that hélper T cells recruited into the nasal
mucosa and/;)r loica]Iy‘ activated in an antigen-specific fashion are.essential fof mountin'g._

antigen-specific IgA and IgG responses.



