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Summary

Background

It has been well documented that environmental factors such as antigen-

presenting cells and related cytokines could affect the development of T helper cells.

Objective
cell development.
Methods

The purpose of this study is to investigate the effect of different adjuvants on T

Ovalbumin (OVA) combined with aluminum hydroxide (Alum) plus pertussis

toxin (PT) or complete Freund's adjuvant (CFA) were used to sensitize mice; the production
of IgG and IgE anti-OVA antibodies was then followed. In addition, OVA-specific
proliferative responses and cytokine production by spleen cells were also investigated.

Results  The data showed that the adjuvants themselves could modify the pattern of
immune response: (1) IgG,, anti-OVA antibody was higher in mice sensitized with
OVA +CFA compared to that of mice sensitized with OVA + Alum + PT; (2) the ratio of
IFN-y/1L-4 produced by OV A-stimulated spleen cells was higher in mice sensitized with
OVA + CFA than that of mice sensitized with OVA + Alum + PT: (3) increased percentage
of y6 T cells was noted in the peritoneal exudate cells of OVA + CFA immunized mice; and
(4) the immune response of mice sensitized with OVA + Alum + PT was inhibited by the

adoptively transferred ascitic cells from OVA + CFA immunized mice.

Conclusion

In general, the data suggested higher IgG,, and the ratio of IFN-y/1L-4 was

noted in mice sensitized with OVA + CFA. Further elucidation of the regulatory mechanism
of allergen-specific T helper cells development and exploration of possible agents for
immunotherapy might shed light on the management of atopic diseases.
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Introduction

Helper T cells can be separated into type 1 T helper (TH,)
and type 2 (TH,) subsets based on the cytokine profiles. It
has been well documented that TH, cells secrete IL-2 ,
interferon-y (IFN-v), and tumor necrosis factor 3 (TNF-3);
in contrast, TH, cells produce IL-4, IL-5, IL-10 [1-11]. TH,
cells can help the production of IgE and 1gG, antibody,
immune response to parasite infection and immediate type
Correspondence: Dr Bor-Luen Chiang, Department of Pediatrics, College
of Medicine, National Taiwan University, No. 7 Chung-Shan S. Road,
Taipei, Taiwan, Republic of China.

© 1997 Blackwell Science Lid

hypersensitivity [12-14]. Antigen-specific IgE plays an
important role in the pathogenesis of allergic diseases
such as asthma, rhinitis and atopic dermatitis. Further
elucidation of mechanisms involved in the TH,-TH, reg-
ulation will help in the future design of therapy for atopic
diseases.

Many factors such as the microenvironmental cytokine
appeared early in the immune response; the route of antigen
administration, the kinds of antigen presenting cells, the
ligand density on antigen presenting cells, the antigen dose
and the use of adjuvants have been documented to affect the
development of T helper cells [1]. For example, adjuvants
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Fig. 9. The proliferative response by splenocytes from mice with or
without adoptive transferring of peritoneal exudate cells of mice
immunized with OVA combined with CFA. Splenocytes were
cultured with 4 gg/ml OVA and the proliferative response was
assayed. The result was expressed as SL. *OVA + Alum+PT" was
the control group, OVA+CFA was the experimental group: n = 4.

the kinds of adjuvant used in immunization [1]. In previous
studies, Alum promoted T cells to THa; in another way,
CFA tended to help TH, development [18]. However, no
further studies concerning the real mechanisms of adjuvants
on the development of T helper cells have been reported. In
this study, OVA plus CFA induced higher TH,-related
cytokines compared to those of mice immunized with
OVA plus Alum.

It has been well documented that different kinds of
adjuvants may influence the production of IgE. Higher
IgE response could be elicited if protein antigens or haptens
were immunized with the adjuvant of Alum or Bordetella
pertussis |26—-28]. In contrast, CFA was found to inhibit the
production of IgE [29-31]. In addition, pre-immunization
with CFA can inhibit the IgE induced by OVA plus Alum
[29]. Furthermore, IgE induced by OVA plus Alum can also
be inhibited by adoptive transfer of CFA-immunized serum
or ascites [31]. In this study, the immune response induced
by OVA plus Alum was inhibited by adoptively transferred
peritoneal exudate cells from mice immunized with OVA
plus CFA. Most interestingly, phenotypic analysis of these
peritoneal exudate cells showed the existence of a high
percentage of y6-T cells, which is consistent with the report
of another group [32]. This particular subset of T cells could
not be detected in the mice immunized with OVA plus
Alum,

One previous study also demonstrated that the adoptive
transfer of CD8™ T cells can inhibit the production of IgE
[33,34]. Furthermore, those CD8" T cells were found with

v6-T cell receptor |35]. Although more evidence is needed, it
has been shown that lots of 48-T cells recognize antigenic
determinants of mycobacteria [36]. It has been speculated
that CFA might increase the population of yé-T cells and
subsequently inhibit the production of IgE. It will be inter-
esting to further investigate if the effects of these y6-T cells
are antigen-specific or non-specific.

This study showed OVA + CFA immunization induced
higher TH -related cytokine production and antigen-speci-
fic 1gG,, compared to that of mice immunized with
OVA+Alum+PT. In addition, adoptive transfer of
immune effector cells induced by OVA+CFA immunization
can inhibit the antigen-specific immune response of OVA-
Alum. Further, an unusually high percentage of v6-T cells
was noted in the peritoneal exudate cells of mice immunized
with OVA +CFA. Although more studies are needed to
further elucidate the real mechanisms of CFA as the devel-
opment of T helper cells is affected, the possible application
of adjuvant or cytokine in immunotherapy should be well
anticipated.

Acknowledgement

This study was supported by a grant, No. NSC 83-0420-B-
002-008. from the National Science Council of the Republic
of China.

References

| Mosmann TR, Cherwinski H, Bond MW, Giedlin MA,
Coffman RL. Two types of murine helper T cell clone. L
Definition according to profiles of lymphokine activities and
secreted proteins. J Immunol 1986; 136:2348-57.

Abbas AK, Williams ME, Burstein HJ, Chang TL, Bossu P,
Lichtman AH. Activation and functions of CD4% T-cell
subsets. Immunol Rev 1991; 123:5-22.

3 Fowell D. McKnight Al, Powrie F. Dyke R, Mason D. Subsets
of CD4" T cells and their roles in the induction and prevention
of autoimmunity. Immunol Rev 1991; 123:37-64.

4 Kelso A, Troutt AB, Maraskovsky E. et al. Heterogeneity in
lymphokine profiles of CD4" and CD8" T cells and clones
activated in vivo and in vitro. Immunol Rev 1991; 123:85-114.

5 Swain SL. Bradley LM, Croft M et al. Helper T-cell subsets:
phenotype, function and the role of lymphokines in regulating
their development. Immunol Rev 1991: 123:115-44.

6 Hayakawa K, Hardy RR. Murine CD4" T-cell subsets.
Immunol Rev 1991; 123:145-68

7 Bendelac A, Schwariz RH. THO cells in the thymus: the
question of T-helper lineages. Immunol Rev 1991; 123:169-88.

8 O’Garra A, Murphy K. Role of cytokines in determining T-
lymphocyte function. Curr Opin Immunol 1994; 6:458-466.

9 Scott P. Selective differentiation of CD4" T helper cell subsets.
Curr Opin Immunol 1993; 5:391-7.

10 Swain SL. Polarized patterns of cytokine secretion. Current
Biology 1993; 2:115-7.

[3¥]

© 1997 Blackwell Science Ltd, Clinical and Experimental Allergy, 27, 315-324



324

Y.-H. Chuang et al.

24

25

Garside P, Mowat A. Polarization of Th-cell responses: a
phylogenetic consequence of nonspecific immune defense?
Immunol Today 1995; 5:220-3.

Sher A, Coffman RL. Regulation of immunity to parasites by T
cells and T cell-derived cytokines. Annu Rev Immunol 1992;
10:385-409.

Ricci M, Rossi O, Bertoni M, Matucci A. The importance of
Th2- like cells in the pathogenesis of airway allergic inflam-
mation. Clin Exp Allergy 1993; 23:360-9.

Maggi E, Parronchi P, Manetti R. ef al. Reciprocal regulatory
effects of IFN-y and IL-4 on the in vitro development of
human Thl and Th2 clones. J Immunol 1992; 148:2142-7.
Warren HS, Vogel FR, Chedid LA. Current status of immu-
nological adjuvants. Ann Rev Immunol 1986; 4:369-88.
Allison AC, Byars NE. Immunological adjuvants: desirable
properties and side effects. Mol Immunol 1991; 28:279-84.
Francoise MA, Luc DL. Adjuvants: current status, clinical per-
spectives and future prospects. Immunol Today 1993; 6:281-4.
Grun JL, Maurer PH. Different T helper cell subsets elicited in
mice utilizing two different adjuvant vehicles: the role of
endogenous interleukin 1 in proliferative responses. Cell
Immunol 1989; 121:134-45.

Prete GD, Maggi E, Parronchi P ef al. 1L-4 is an essential factor
for the IgE synthesis induced in vitro by human T cell clones
and their supernatants. J Immunol 1988; 140:4193-8.
Ishizaka T, Ishizaka K. Activation of mast cells for mediator
release through IgE receptors. Prog Allergy 1984; 34:188-234.
Bousquet J, Hejjaoui A, Michel FB. Specific immunotherapy in
asthma. J Allergy Clin Immunol 1990; 86:292-305.

Creticos PS. Immunotherapy of allergic rhinitis and asthma.
Allergy 1993: (Suppl.): 60-65.

Nakagawa T, Miyamoto T. The role of IgGG4 as blocking
antibodies in asthmatics and in bee keepers. Int Archs Allergy
Appl Immunol 1985; 77:204-5.

Kumar N, Sheikh S, Zitt M. er al. Allergen-specific interleukin
(IL) 4 and interferon-gamma (IFN-y) production during
immunotherapy (IT) in asthma. J Allergy Clin Immunol
1994; 9:307.

Tamir R, Castracane JM, Rocklin RE. Generation of suppressor
cells in atopic patients during immunotherapy that modulate IgE
synthesis. ] Allergy Clin Immunol 1987 79:591-8.

26

27

28

29

31

Hirashima M, Yodoi J, Ishizaka K. Formation of IgE binding
factors by rat T lymphocytes. II. Mechanisms of selective
formation of IgE-potentiating factors by treatment with Bor-
detella pertussis vaccine. J Immunol 1981; 127:1804-10.
QOettgen HC, Martin TR, Wynshaw-Boris A er al. Active
anaphylaxis in IgE-deficient mice. Nature 1994; 370:
367-70.

Beck L, Spiegelberg HL. The polyclonal and antigen-specific
IgE and IgG subclass response of mice injected with ovalbumin
in alum or complete Freund’s adjuvant. Cell Immunol 1989;
123:1-8.

Smith WG, Butchko GM. Regulation of in vive IgE biosyn-
thesis in mice with complete Freund's adjuvant. Int Archs
Allergy Appl Immun 1986; 79:337-43.

Katz DH, Tung AS. Regulation of IgE antibody production by
serum molecules. II. Strain-specificity of the suppressive
activity of serum from complete Freund's adjuvant-immune
low responder mouse donor. J Immunol 1978; 120:2060-7.
Jardieu P, Uede T, Ishizaka K. IgE-binding factors from mouse
T lymphocytes. I11. Role of antigen-specific suppressor T cells
in the formation of IgE suppressive factor, J Immunol 1984,
133:3266-73.

Yoshikai Y, Matsuzaki G, Inoue T, Nomoto K. An increase in
number of T cell receptor y/é-bearing T cells in athymic nude
mice treated with complete Freund's adjuvants. Immunology
1990; 70:61-5.

Renz H, Lack G, Saloga J er al. Inhibition of IgE production
and normalization of airways responsiveness by sensitized
CDS8 T cells in a mouse model of allergen-induced sensitiza-
tion. J Immunol 1994; 152:351-60.

McMenamin C, Oliver J, Girn B er al. Regulation of T-cell
sensitization at epithelial surfaces in the respiratory tract:
suppression of IgE responses to inhaled antigens by
CD3 + TcRa-/B- lymphocytes (putative 4/6 T cells). Immun-
ology 1991; 74:234-9.

McMenamin C, Pimm C, McKersey M, Holt PG. Regulation of
IgE responses to inhaled antigen in mice by antigen-specific v
T cells. Science 1994; 265:1869-71.

Constant P, Davodeau F, Peyrat MA ¢r al. Stimulation of
human 6 T cells by nonpeptidic mycobacterial ligands.
Science 1994; 264:267-70.

© 1997 Blackwell Science Ltd, Clinical and Experimental Allergy, 27, 315-324





