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SUMMARY: Recently, innate immune lymphocytes, such as natural killer (NK) T cells and γδ antigen recep-
tor-bearing T (γδ T) cells, have garnered much attention, and their biological significance in the tumor immu-
nity, allergic diseases and infectious diseases is extensively exploited. We have addressed the role of these cells
in the host defense using a mouse model of pulmonary infection with Cryptococcus neoformans, which frequently
causes fatal meningoencephalitis in AIDS patients. Host defense to this fungal pathogen is largely mediated by
cellular immunity, and type-1 helper T (Th1) cells play a central role in this process. This infection causes a
prompt accumulation of both NKT and γδ T cells in the lung tissues in a monocyte chemoattractant protein
(MCP)-1-dependent or -independent manner, respectively. Genetic deletion of Vα14+ NKT cells ameliorates
the Th1 response and clearance of microorganisms in the lungs, whereas these host protective responses are
rather enhanced in mice lacking γδ T cells. Thus, in some aspect, these innate immune lymphocytes may
co-regulate the Th1-mediated response for induction of the moderate host defense. γδ T cells may act to keep
the balance of Th1-Th2 responses in a proper manner by suppressing the exaggerated Th1 response caused by
NKT cells. In this review, I describe the recent research development in the innate immune host defense against
cryptococcal infection in respiratory organs with emphasis on our data in the regulatory role of NKT cells and γδ
T cells.
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1.  Introduction

Airway is directly connected to the outer environment and
always exposed to infectious agents, such as bacteria, fungi
and viruses. To protect from these harmful agents, respira-
tory organs of hosts develop a highly sophisticated defense
system. Initially, anatomical and mechanical systems trap
large size particles in the inhaled air, which include nasal hairs,
nasopharyngeal channels, glottis and highly divided branches
of bronchi. These particles are caught by the mucous blanket

lining the bronchial surface and cleared by ciliary movement
into the upper airway. In contrast, small size particles less
than 5 μm in diameter including most infectious pathogens
reach the alveolar spaces. In order to keep the sterility in lung,
additional mechanisms are equipped in these areas, which
are largely divided into the two categories: innate and
acquired host defense systems. The former consists of humoral
components including antimicrobial proteins and comple-
ments, phagocytic cells like neutrophils and macrophages,
dendritic cells and innate immune lymphocytes, while the
latter is associated with antigen-specific responses mediated
by antibody and cellular immunity.

Fungal infection is believed to relate with dysfunction of
innate immunity. Infection of Cryptococcus neoformans, a
yeast-like fungal pathogen with a thick polysaccharide
capsule takes place by inhaling the desiccated yeast cells
into the lungs. The organisms reach the subpleural area to
establish the primary lesions. In normal hosts, the infection
is usually self-limiting, since host defense mechanisms can
eliminate the infection. In contrast, in immunocompromised
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patients with impaired cell-mediated immunity, the infection
is not limited to the primary site of infection; it frequently
disseminates to the central nervous system, which is often
associated with a high mortality in these patients. Dissemi-
nated infection of this fungal pathogen to the brain has
attracted clinical attention as a serious problem, particularly
with the increased number of patients with AIDS (1,5).

In addition to conventional T cells that recognize peptide
antigens in context of MHC class I or class II molecules, a
number of unconventional T cell subsets have been identified
(1,2). These subsets include natural killer (NK) T cells and
γδ antigen receptor-bearing T (γδ T) cells, which are
recognized as the innate immune lymphocytes. When infec-
tious pathogens invade the tissues, these cells promptly
respond by producing a variety of cytokines, which results in
the promoted host protective responses. However, their overall
potential is not sufficient for complete eradication of the
infection, which needs more potent protective mechanisms
by developing the subsequent acquired immune responses.
Based on this property, the innate immune lymphocytes have
been recognized merely as a “temporary protector” until the
acquired immune response is established. However, recent
investigations have accumulated evidences indicating that
innate immune lymphocytes determine the quality of acquired
immune responses (2-5), which may allow the early host
protective responses mediated by these cells to be identified
as more than a “temporary protector” before development of
acquired immunity.

In this review, I describe the recent research development
in the innate immune host defense against cryptococcal
infection in respiratory organs with emphasis on our data in
the regulatory role of NKT cells and γδ T cells in a murine
model of pulmonary infection with C. neoformans.

2.  Basics in the host defense to cryptococcal infection

C. neoformans shows the features of intracellular parasitism
within phagocyte cells, as well known in Mycobacterium
tuberculosis, Listeria monocytogenes and Salmonella
typhimurium (6). Because such pathogens resist the killing
mechanisms, phagocytic cells fail to eradicate them without
activation by interferon (IFN)-γ. Compatibly, the host defense
against C. neoformans is critically regulated by cell-mediated
immunity (7), and CD4+ T cells play a central role in eradi-
cating this infection (8-10). The balance between type-1 helper
T (Th1) and Th2 cytokines markedly influences the outcome
of infection; the predominant synthesis of Th1 cytokines
over Th2 protects mice from infection, whereas infection is
exacerbated under a Th2 dominant condition (11,12). Mice
depleted of Th1-type cytokines (e.g., IFN-γ and TNF-α)
are highly susceptible to cryptococcal infection (13,14), while
the infection is less severe in mice lacking Th2 cytokines
(e.g., IL-4 and IL-10) than control mice (15,16). Differentia-
tion of naive helper T cells into Th1 cells absolutely requires
the presence of IL-12 (17), and this response is strongly
potentiated by IL-18 (18). In recent investigations (15,19),
targeted disruption of the gene for IL-12 or IL-18 resulted in
attenuated host resistance and Th1 response to C. neoformans,
indicating the prerequisite role for these cytokines in the
development of host protective response.

3.  Role of NKT cells

3-1.  General features of NKT cells
NKT cell is a unique T cell subset that shares the features

of NK cells. Originally, this population was discovered as a
lymphocyte subset expressing both T cell receptor (TCR) αβ
and NK1.1 or NKR-P1 (CD161) in mice (20-22). Specific
characteristics of this cell type include highly limited reper-
toire with an invariant Vα chain consisting of Vα14-Jα18
gene segment and highly skewed Vβ chains, Vβ8.2, 7 and
2 in mice and with Vα24-Jα18 and Vβ11 in human. By
this meaning, these cells are called invariant (i)NKT cells.
The mouse iNKT cells constitute CD4+ and double negative
(DN) subsets. They usually do not express CD8, although
CD8+ subset can be found in human. The development of
iNKT cells is dependent on the non-classical MHC class I
molecule CD1d, which is composed of non-polymorphic
heavy chain and β2 microglobulin, as shown by the findings
that they disappear in CD1d gene-disrupted (CD1d-KO) mice.
The glycosphingolipid, α-galactosylceramide (α-GalCer)
that was originally discovered from marine sponge as a novel
anti-cancer agent is recognized by iNKT cells in context of
CD1d, which results in their strong activation. These cells
are found in large numbers in the liver, thymus and bone
marrow and in small numbers in the spleen and lungs.

3-2.  Regulatory role of NKT cells in Th1-Th2 cytokine
balance

In earlier investigations (23), Yoshimoto and co-workers
demonstrated that in vivo activation of NKT cells resulted in
a rapid production of IL-4. Based on this observation, they
speculated that this cell population may be the major source
of early IL-4 production in the differentiation of Th2 cells,
although it was not confirmed by subsequent studies (24,25).
Recent investigations revealed that iNKT cells promptly
secrete large amounts of both IFN-γ and IL-4 after engage-
ment of the antigen receptor (20-22,26,27), suggesting the
dual roles of this subset in the differentiation of both Th1 and
Th2 cells. Vα14 TCR transgenic mice showed elevated
serum levels of IgE and IL-4 (28), and activation of iNKT
cells by α-GalCer induced T cell response to ovalbumin
(OVA) polarized toward Th2-dominant condition (29). In
contrast, other studies emphasized a positive role for NKT
cells in the development of Th1 cells. Administration of α-
GalCer led to the rapid production of IFN-γ by iNKT cells
and other bystander cells, such as NK cells, in vitro (30) and
suppressed in vivo Th2 differentiation and subsequent IgE
synthesis caused by OVA immunization or infection with
Nippostrongylus brasiliensis through the induction of IFN-
γ production (31). Further evidences supporting this notion
were accumulated: granuloma formation caused by myco-
bacterial lipid antigen (32) and IFN-γ-mediated protection
of mice against infection with malaria parasites through
ligand-specific activation of iNKT cells (33).

3-3.  Significance of NKT cells in infectious diseases
There are several published studies addressing the role of

NKT cells in the host defense against infectious pathogens.
These studies are conducted using anti-CD1d mAb-treated
and CD1d-KO mice, which manipulations abolish most of
NKT cells, and Jα18 gene-disrupted (KO) mice, which lack
particular NKT cell subset bearing Vα14-Jα18 antigen
receptors. Based on these investigations, three roles are iden-
tified for NKT cells in the host defense to infection. First, the
clinical course of M. tuberculosis infection in CD1d-KO mice
is not much different from that in control mice (34,35) and
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minimally affected by treatment with anti-CD1d mAb (36).
Similarly, genetic depletion of iNKT cells does not result in
exacerbation of infection with M. tuberculosis, M. bovis
BCG and S. choleraesuis (34,37). Second, infection with L.
monocytogenes or Toxoplasma gondii is rather improved by
manipulations designed to suppress the activity of NKT cells
(38,39). Administration of anti-CD1d mAb results in pro-
longation of Listeria infection in mice, which is associated
with increased secretion of Th1-type cytokines and decreased
TGF-β production (38). Similarly, depletion of NKT cells by
anti-IL-2Rβ mAb enhances the host protection of mice from
T. gondii infection by increasing Th1-polarized cytokine
production (39). Finally, mice lacking Vα14+ NKT cells are
more susceptible to Streptococcus pneumoniae, Leishmania
major and Trypanosoma cruzi infection than control mice
(40-42). Similar results are reported in CD1d-KO mice
infected with Pseudomonas aeruginosa, Borrelia burgdorferi
and Plasmodium yoelii (43-45). Thus, the significance of NKT
cells in infectious diseases seems different from pathogen to
pathogen.

3-4. Recruitment of NKT cells in the lung after crypto-
coccal infection

To understand the role of NKT cells in the host defense
against pulmonary infection with C. neoformans, we eluci-
dated whether these cells increased in the infected tissues (46).
Inflammatory leukocytes obtained from the homogenates of
infected lungs were stained with anti-TCRαβ and -NK1.1
mAbs to discriminate conventional T, NK and NKT cells.
The proportions of conventional T, NK and NKT cells,
as indicated by TCRαβ +NK1.1–, TCRαβ –NK1.1+ and
TCRαβ +NK1.1+ cells, respectively, started to increase on
day 1, reached a peak level on day 6 and then decreased on
day 10 post-infection. Interestingly, NKT cells most
profoundly increased at the infected sites among these cells.
We further defined the dynamics of iNKT cells bearing Vα14
TCR in the infected lungs by detecting cells bound to either
anti-Vα14 mAb or α-GalCer-loaded CD1d tetramer. Simi-
lar kinetics was observed in this particular subset of NKT
cells using both strategies for detection. Thus, iNKT cells as
well as conventional T and NK cells were found to accumulate
in the lungs after intratracheal infection with C. neoformans.

Migration of inflammatory leukocytes is critically regu-
lated by a variety of chemokines, which are classified into
two major subgroups, CXC- and CC-chemokines, based on
the arrangement of two N-terminal cysteine residues (47).
ELR+ CXC-chemokines, including IL-8, are neutrophil-
mediated inflammatory responses, while ELR– CXC-
chemokines (e.g., IP-10 and Mig) and CC-chemokines (e.g.,
MCP-1, MIP-1α, -1β and RANTES) predominantly attract
lymphocytes and macrophages. Many investigators have
reported that resting or activated NK cells are attracted by
many chemokines, including MCP-2, -3, MIP-1α, RANTES,
IP-10 and lymphotactin, under various conditions (48-53).
In contrast, MIP-2 had been the only chemokine that func-
tions in trafficking NKT cells before we identified MCP-1 as
a chemoattractant for this lymphocyte subset (54). In MCP-
1KO mice, accumulation of NKT cells in lungs was pro-
foundly attenuated after infection with C. neoformans (46).
Consistent with these data, MCP-1 production preceded the
kinetics of NKT cell-mediated inflammatory responses. Thus,
NKT cell trafficking into the fungus-infected tissues involves
at least in part the production of MCP-1, although other
chemokines may contribute, as observed in NK cells.

3-5.  Role of NKT cells in Th1 response and host defense
to cryptococcal infection

NKT cells promptly produce a large amount of IFN-γ and
IL-4 upon stimulation via their antigen receptors (20-22).
Accumulating evidences indicate that NKT cells are involved
in the regulation of Th1 and Th2 cell development. On
the other hand, host defense to cryptococcal infection is
critically regulated by the balance between Th1- and Th2-
mediated immune responses (11,12). These findings suggest
that NKT cells may affect the host immune responses and
protection against infection with this fungal pathogen. In our
study (46), Th1-mediated immune responses, as indicated by
antigen-specific IFN-γ production by T cells and delayed-
type hypersensitivity reaction, were significantly ameliorated
in Jα18-KO mice lacking iNKT cells, compared with control
wild-type mice. In contrast, Th2 cytokine synthesis was not
influenced in these mice. Furthermore, the clearance of fungal
pathogen from the infected tissues was significantly delayed in
Jα18-KO mice, compared with control mice. These findings
demonstrate that iNKT cells function not only in the innate
immune phase but also in bridging to the Th1-mediated
acquired immune responses, which leads to host protection
against cryptococcal infection.

3-6.  Natural ligands
iNKT cells express antigen receptors with an invariant Vα

chain and highly skewed Vβ chains. Based on this property,
many investigators had predicted a particular molecule to
be the ligand for this lymphocyte subset. Kawano and co-
workers (26) are the first group which reported that α-GalCer
is a specific ligand for antigen receptors of these cells.
However, the endogenous natural ligands of iNKT cells have
not been defined, because mammals do not generate α-
GalCer, originally discovered from marine sponge. Using
crystal structure and mass spectrometry analyses, Joyce and
co-workers (55) found glycosylphosphatidyl inositol (GPI)
to be a candidate molecule that could bind to CD1d and present
to NKT cell antigen receptors. In addition, it was demon-
strated by Schofield et al. (56) that NKT cells regulated IgG
production against GPI-anchored surface antigens of proto-
zoans, Plasmodium and Trypanosoma. Similar results were
reported by Duthie et al. (42) in mice infected with T. cruzi.
They indicated the attenuation in chronic phase of antibody
response to GPI-anchored surface antigens in NKT cell-
deficient mice. From these observations, GPI is speculated
as a molecule recognized by NKT cells as the endogenous
and exogenous natural ligand. However, conflicting data are
recently provided by other investigators (57,58). The IgG
response to malarial GPI-anchored proteins is dependent on
MHC class II, but not on CD1d (57). In other study, GPI-
anchored mucin-like glycoproteins from T. cruzi bind to CD1d
but do not elicit dominant innate or adaptive immune
responses via the CD1d/NKT cell pathway (58). Thus, no
defined ligand has so far been discovered. In order to under-
stand the precise mechanism in which NKT cells contribute to
the host defense against infection, identification of pathogen-
derived ligands is desired. In this regard, Brigl and co-workers
have recently reported a putative contribution of endogenous,
but not pathogen-derived ligands for CD1d-dependent activa-
tion of NKT cells after infection with S. typhimurium and
Staphylococcus aureus in mice (59). Further approaches will
be required before understanding the mechanism of pathogen-
related activation of NKT cells.
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3-7. Induction of Th1 response and host defense to
cryptococcal infection by ligand-specific activation

iNKT cells recognize α-GalCer by their antigen receptors
in context of CD1d molecules expressed on DCs (20-22,27).
Such engagement causes prompt secretion of both IFN-γ
and IL-4 by these cells and emergence of their cytolytic
activity against tumour cells. Toura et al. (60) indicated that
administration of DCs pulsed with α-GalCer induced potent
antitumor activity through specific activation of iNKT cells,
and resulted in the complete suppression of melanoma
metastasis in the liver.

In infectious diseases, Gonzalez-Aseguinolaza and co-
workers (33) for the first time demonstrated the effectiveness
of α-GalCer treatment in improving the clinical course of
murine malaria. The development of liver stage, but not blood
stage, malaria was strongly inhibited via induction of IFN-
γ synthesis by α-GalCer. The same group recently revealed
that co-administration of α-GalCer potentiated the protective
effect against this infection caused by immunization with
irradiated malaria parasite (61). Our group observed similar
effects of this treatment in a murine model of cryptococcal
infection (62). Administration of α-GalCer strongly enhanced
the production of IFN-γ by NK and Th1 cells and signifi-
cantly reduced the number of live colonies of C. neoformans
in the infected organs, compared with vehicle treatment. These
effects were not detected in Jα18-KO mice, indicating the
involvement of iNKT cells. IFN-γ production induced by
α-GalCer was totally mediated by IL-12, but not IL-18 (63).
Similar findings are recently reported in P. aeruginosa and
M. tuberculosis by other investigators (43, 64), although the
contribution of iNKT cells to the host defense against the
latter infection remains not clearly defined (34). These
observations suggest that α-GalCer can be a promising
immunotherapeutic agent for the treatment of certain intrac-
table infectious diseases including cryptococcal meningitis
complicated in immunodeficient patients.

4.  Role of      T cells

4-1.  General features of      T cells
Besides conventional T cells bearing TCRαβ, a distinct

subset of T cells expressing novel antigen receptors consist-
ing of γ and δ chains, designated as γδ T cells, was dis-
covered approximately 20 years ago (65). In a sharp contrast
to αβ T cells, which are the major population in lymphoid
tissues, such as lymph node and spleen, γδ T cells are
preferentially localized in non-lymphoid tissues, including
epidermis, where γδ T cells are very common as dendritic
epidermal T cells, and mucosal/epithelial tissues, such as
intestine, lung, tongue, mammary, uterine and vaginal
epithelia. Such characteristic localization suggests the role
of these cells in a first line host defense against infectious
agents and other antigens.

In human, TCRγ gene segments are located on chromo-
some 7, while TCRδ gene segments are interspersed with
TCRα gene on chromosome 14. Before birth, Vγ8 and
Vγ9 subsets associate with Vδ2 subset, which distribute to
peripheral blood and tonsil. After birth, Vγ2, Vγ3, Vγ4,
Vγ5 and Vγ8 gene segments are rearranged and associated
with Vδ1 subset, which are found located preferentially in
mucosal tissues, such as intestine (65,66). On the other hand,
mouse TCRγ gene segments are found on chromosome 13
and TCRδ gene segments are dispersed with TCRα gene
on chromosome 14 (65). Similar to human, mouse γδ T cell

subsets show particular localization patterns. Vγ5, Vγ6
and Vγ4 subsets are formed during gestation and Vγ1 and
Vγ7 subsets at birth and shortly thereafter. These subsets
are localized in defined anatomical sites: Vγ5 in skin, Vγ6
in uterus and lung, Vγ4 in spleen, lung and tongue, Vγ1 in
spleen, and Vγ7 in intestine. In an analysis with quantitative
PCR technique, Vγ6 subset is the only γδ T cells found in
lung when mice are born. After birth, however, Vγ4, Vγ5
and Vγ7 subsets were detected and by 2 - 3 months of age,
Vγ4 subset becomes predominant among pulmonary γδ T
cells (66-69).

4-2.  Natural ligands
The number of V gene segments of γδ T cells that deter-

mine their diversity is very limited when compared with that
in αβ T cells. In addition, particular subsets are localized in
the defined anatomical areas and at the different develop-
mental stages. From these features, the diversity of antigen
recognition by γδ T cells is assumed to be limited in contrast
to αβ T cells that recognize broad spectrum of antigens
(65,66). Previous investigations have identified a variety of
antigens recognized by these cells from microbial products.
Human Vγ9/Vδ2+ γδ T cells react with low molecular
weight nonproteinaceous antigens, such as prenyl pyrophos-
phate and nucleotide triphosphate from M. tuberculosis and
alkylamine from Proteus morganii, in non MHC-restricted
manner (70,71). In addition, protein antigens can be a ligand
for the activation of γδ T cells. Human Vγ9/Vδ2+ γδ T
cells recognize tetanus toxoid in context of MHC class II
molecules (72). Mycobacterial heat-shock proteins stimulate
both human and mouse γδ T cells (73-75). However, no
ligand of these cells has so far been identified from fungal
microorganisms, including C. neoformans.

4-3.  Significance of      T cells in infectious diseases
From previous observations showing that γδ T cells

accumulate at the sites of infection and chronic inflamma-
tion (76), their involvement in regulating the immune response
has been suggested. γδ T cells secrete a variety of cytokines,
including TNF-α, GM-CSF, IFN-α, IFN-β, IFN-γ, IL-2,
IL-4, IL-5 and IL-10, under particular conditions, such as
infection by microorganisms (77-81). Ferrick and co-workers
(82) indicated that these cells produce Th1-type cytokines in
mice infected with L. monocytogenes, while Th2 cytokines
in infection with N. brasilliensis. Furthermore, some γδ T
cells can express cytolytic activity against infected cells and
tumor cells in a perforin and Fas-L-dependent manner (83).

In experimental animal models of infectious diseases, γδ
T cells exert different patterns of influences on the host pro-
tection. Manipulations that result in ablation of γδ T cells,
e.g., genetic disruption and treatment with a specific Ab,
rendered mice susceptible to infection with Klebsiella
pneumoniae, Escherichia coli, L. monocytogenes, M.
tuberculosis, L. major and T. gondii (84-91). Interestingly,
similar manipulations rather improved the infection caused
by some microorganisms (92-94). In chlamydial infection,
γδ T cells showed contrast roles at early and late stages
(95). Thus, γδ T cells seem to act in a complex manner from
one microbe to another and in the stage of infection.

4-4. Regulatory role in host defense to cryptococcal
infection

In our recent study, the role of γδ T cells in the develop-
ment of Th1 response and the host defense against pulmonary
infection with C. neoformans has been investigated using a
mouse model of pulmonary cryptococcosis (96). γδ T cells
quickly increased in a similar kinetics as observed in NK and

γδ 

γδ 

γδ 
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NKT cells. Although the precise mechanism remains to be
elucidated, such increase of γδ T cells in the infected lungs
seemed to take place in a different manner from that in NK
and NKT cells. Accumulation of NK and NKT cells in lungs
after cryptococcal infection was markedly reduced in MCP-
1-KO mice, while such reduction was not found in γδ T cells.
At present, the precise mechanism of γδ T cell recruitment
remains to be clarified.

Interestingly, clearance of C. neoformans in lungs was
enhanced in mice receiving a manipulation that deletes γδ
T cells by administration of specific antibody or targeted
disruption of Cδ gene. Such increased host defense was
associated with the promoted differentiation of Th1 cells and
increased production of IFN-γ. These observations suggest
the down-regulatory role of γδ T cells in the host defense to
cryptococcal infection. This is in a sharp contrast to the role
of NKT cells, which significantly contribute to the develop-
ment of Th1-type immune response and host resistance
to this infection (45). Earlier investigations reported anti-
inflammatory γδ T cells that produced Th2 cytokines and
TGF-β (97,98). These observations suggest that these
cytokines mediate the down-regulatory effect observed in our
study. This speculation was supported by our recent data
showing the reduced production of TGF-β in the lungs of
Cδ-KO mice totally lacking γδ T cells at earlier phase of
cryptococcal infection, although the synthesis of Th2 cytokines,
IL-4 and IL-10, was not much different from control mice. In
this regard, TGF-β is known to suppress the host defense to
infectious pathogens (99-102). Furthermore, other investiga-
tions revealed that γδ T cells down-regulate the host defense
against infection caused by L. monocytogenes, S. choleraesuis
and Candida albicans (92-94). Thus, our study suggests that
γδ T cells may play down-regulatory roles in the host
defense to pulmonary infection with C. neoformans.

5.  Conclusions

Recently, the role of innate immunity in host defense to
infectious pathogens has attracted much attention by many

investigators according to the biological significance. In our
series of studies on cryptococcal infection, the contribution
of NKT and γδ T cells has been unveiled. Contrast roles of
NKT and γδ T cells raise a possibility that these innate
immune lymphocytes may co-regulate the Th1-mediated
response for induction of the moderate host defense, as
indicated in Fig. 1. γδ T cells may act to keep the balance of
Th1-Th2 responses in a proper manner by suppressing
the exaggerated Th1 response caused by NKT cells. In
pulmonary infection with C. neoformans, number of both
NKT and γδ T cells in the paratracheal lymph nodes increases
in parallel with that of DCs (our unpublished data), which
could be consistent with the above hypothesis. Interestingly,
in toxoplasmal infection, γδ T cells appear to play a protec-
tive role in the host defense through promoting Th1-mediated
immune response, while NKT cells are likely to suppress these
responses (91). This is in a sharp contrast to the findings
in cryptococcal infection. Thus, NKT and γδ T cells are
suggested to participate in the regulation of host defense to
infection by bridging from innate to antigen-specific acquired
immune responses.
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