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Low susceptibility of NC/Nga mice to the
lipopolysaccharide-mediated lethality
with D-galactosamine sensitization

and the involvement of fewer natural
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Takayuki Komatsu, Tomoaki Yoshida and Takashi Yokochi

Abstract

The LPS-mediated lethality of NC/Nga mice, having fewer NKT cells, was examined by using D-galactosamine
(D-GalN)-sensitization. The NC/Nga mice were not killed by a simultaneous administration of D-GalN and LPS whereas
all C57BL/6 (B6) control mice were killed. The injection of D-GalN and LPS failed to elevate the levels of serum
alanine aminotransferase and caspase 3 in the liver tissues of NC/Nga mice. Further, the nitric oxide (NO) level of
the D-GalN- and LPS-injected NC/Nga mice was much lower than those of the Bé6 mice. The expression of an inducible
NO synthase (iNOS) was significantly reduced in the livers of NC/Nga mice. However, there was no significant difference
in LPS-induced TNF-uo production between B6 mice and NC/Nga mice. The NC/Nga mice had an impaired expression of
IFN-y protein and mRNA in response to D-GalN and LPS. The pretreatment with a-galactosylceramide (a-GalCer),
which activates Vo I4™ NKT cells and induces the production of IFN-y, rendered NC/Nga mice more susceptible to the
LPS-mediated lethality. The livers of NC/Nga mice had fewer NKT cells compared to B6 mice. Taken together, it is
suggested that the resistance of NC/Nga mice to the LPS-mediated lethality with D-GalN sensitization depended on the
impaired IFN-y production caused by fewer NKT cells and reduced NO production that followed.
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Introduction Recently, we reported that NC/Nga mice have a resis-

NC/Nga mice have been used for animal models for
human allergic diseases.'*> They spontaneously develop
dermatitis associated with excessive IgE production
under conventional conditions.>® The dermatitis is
caused by a loss of the Th1/Th2 balance and the over-
production of Th2-type cytokines and chemokines.” '°
Moreover, the level of IFN-y, the representative Thl
cytokine, in response to staphylococcal enterotoxin B
or LPS is much lower than that of normal mice because
of the lack of VB8™ T-cells and VP8™ NKT-cells."!
Thus, a systemic deficiency in the Thl response to
microbial stimulation may lead to a Th2-dominant
immune response and have an impaired crosstalk in
the cytokine network. This causes abnormal immune
conditions in NC/Nga mice.

tance to TNF-o-mediated lethality with D-galactosamine
(D-GalN) sensitization.'” The resistance of NC/Nga
mice to the TNF-o-mediated lethality is considered to
be mediated by the sustained NF-kB activation. The
sustained NF-xB activation in NC/Nga mice might
be dependent on the insufficient level of IFN-vy, at
least partially, caused by the lack of VB8 NKT-cells.
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The LPS-mediated lethality with D-GalN-sensitization
was mainly due to an excessive production of TNF-a
and nitric oxide (NO)."* '® The LPS-mediated lethality
is strongly regulated by IFN-y, which augments the pro-
duction of TNF-o and NO.'”"'? In the present study, we
examined the resistance of D-GalN-sensitized NC/Nga
mice to LPS-mediated lethality. Here, we report that the
reduced NO production caused by the impaired IFN-y
production may be responsible for the low susceptibility
of NC/Nga mice to LPS-mediated lethality.

Materials and methods
Mice

Female C57BL/6 (B6) mice and NC/Nga mice were
purchased from SLC (Hamamatsu, Japan) and used
at 67wk of age. Each experimental group contained
8—10 mice. The study protocol was approved by the
Animal Care Committee and performed according to
the Guide for the Care and Use of Laboratory Animals
of Aichi Medical University.

Materials

Lipopolysaccharide from Escherichia coli O55:B5 was
obtained from Sigma Chemical (St Louis, MO, USA)
and D-GalN was from Wako Pure Chemical (Tokyo,
Japan). Recombinant IFN-y was obtained from
Peprotech (Rock Hill, NJ, USA). Rabbit polyclonal
antibody to an inducible type of NO synthase (iNOS)
was purchased from ABR (Golden, CO, USA), and anti-
nitrotyrosine antibody was purchased from Upstate
(Lake Placid, NY, USA). A goat polyclonal antibody
to actin was obtained from Santa Cruz Biotechnology
(Santa Cruz, CA, USA). a-Galactosyceramide (a-GalCer)
was obtained from Funakoshi (Tokyo, Japan).

Isolation of peritoneal cells

Mice were injected intraperitoneally with 1 ml of 10%
thioglycollate (Difco Laboratories, Detroit, MI, USA).
Three days after the injection, peritoneal exudate cells
were collected by washing the peritoneum with 5ml of
ice-cold RPMI 1640 medium. The peritoneal cells were
incubated in a 96-well culture dish (50,000 cells/well)
with RPMI 1640 medium supplemented with 10%
FCS at 37°C for 1h, and non-adherent cells were
removed by washing. The peritoneal adherent cells
were used as macrophages.

Determination of alanine aminotransferase
(ALT) level

Blood samples from individual mice were collected
from the retro-orbital venous plexus, and the plasma

ALT levels were determined with a Hitachi 7700

autoanalyzer.”’

Determination of caspase 3 activity

The caspase 3 activity was determined by the amount of
fluorochrome-labeled substrate cleaved by the enzyme
with a commercially available kit (MBL, Nagoya,
Japan). Briefly, livers were removed, rinsed in cold
PBS at pH 7.2, homogenized, and lysed in a hypotonic
buffer. An aliquot (200 ul) of the lysate was mixed with
the substrate in wells of a black 96-well plate
(Sumitomo Bakelite, Tokyo, Japan) for 90min at
37°C, and the optical density was measured with the
Wallace 1420 ARVO multilabel counter (Pharmacia
Biotech, Buckinghamshire, UK).!?

Determination of IFN-y and TNF-« levels

The concentrations of circulating IFN-y and TNF-« in
the sera were determined by the corresponding enzyme-
linked immunoabsorbent assay (ELISA) kits (R&D
Systems, Minneapolis, MN, USA).20

Determination of NO

The nitrite level in supernatants was measured with
a microplate reader through the Griess method
as described elsewhere.>! Potassium nitrite diluted in
PBS was used as the standard.?

Immunohistochemical staining

Livers were fixed in formalin, and liver sections were
stained immunohistochemically as described previ-
ously.'? Briefly, the endogenous peroxidase activity
in deparaffinized sections was blocked by methanol
containing 0.3% hydrogen peroxide. The sections
were washed in PBS containing 10% normal horse
serum and incubated overnight at 4°C with anti-
iNOS antibody (Spring Bioscience, Fremont, CA,
USA). Horseradish peroxidase-conjugated goat anti-
rabbit immunoglobulin (Ig) antibody was used at the
1:200 dilution level. Immune complexes were
detected with a solution of 3,3-diaminobenzidine
(0.2mg/ml) and hydrogen peroxide in 0.05M Tris-
HCI buffer. The sections were counterstained with
methyl green.

In situ specific labeling of fragmented DNA

The tissues were fixed with formalin and cut serially
into 4-6 um paraffin sections. The serial sections were
deparaffinized for the in situ specific labeling of frag-
mented DNA. The details of the in situ specific labeling
are described in our previous report.'”
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Immunoblotting

The immunoblotting procedures were conducted as
described previously.'> The lysates of livers were
diluted with an equal volume of 2x sample buffer and
boiled for 5Smin. Proteins were electrophoretically sep-
arated in an 8% polyacrylamide gel under reducing
conditions and then transferred to a membrane by elec-
troblotting. The membranes were blocked with 5%
skimmed milk and treated with the antibody diluted
to 1:1000 with PBS containing 0.05% Tween-20.
After washing, the membranes were incubated with a
1:1000 dilution of peroxidase-conjugated secondary
antibody. Finally, the immune complexes were detected
with the supersignal west dura system (Pierce,
Rockford, IL, USA) and visualized with a light-capture
system (ATTO, Tokyo, Japan).

Reverse transcription-polymerase chain
reaction (RT-PCR)

The PCR procedures for IFN-y mRNA were conducted
as described previously.?® Total RNA from liver tissues
were isolated with Isogen (Nippon Gene, Tokyo,
Japan) according to the manufacturer’s instructions.
Reverse transcription-PCR was performed by the
access quick single-tube RT-PCR system (Promega;
Madison, WI, USA). The primer sequences for IFN-y
were listed in our previous report.”® The PCR products
were visualized by ethidium bromide staining after sep-
aration in 2% agarose gels.

Laser flow cytometric analysis

Hepatic lymphocytes isolated from livers were stained
with a 1:100 dilution of allophycocyanin (APC)-
conjugated anti-CD3¢ antibody and fluorescein iso-
thiocyanate (FITC)-conjugated anti-pan-NK (DXJ5)
antibody (eBioscience; San Diego, CA, USA) for
30min at 4°C. To detect an intracellular cytokine,
we referred to the manual of eBioscience and used
their products. The isolated hepatic lymphocytes
were cultured with LPS (100 ng/ml) for 6 h and incu-
bated in the concentration of monensin (2 uM) for a
further 2h for the prevention of secretion of cyto-
kines into the culture medium. The cells were har-
vested and stained with APC-conjugated anti-CD3
and FITC-conjugated anti-pan-NK antibody for
30min. The cells were washed with PBS containing
10% fetal calf serum, fixed with the fixation buffer
(eBioscience) and stained with phycoerythrin (PE)-
conjugated anti-mouse IFN-y antibody (eBioscience)
in the permeabilization buffer (eBioscience) for
20min at room temperature. The expression level
was analyzed with a laser flow cytometer (FACS
Calibur, Becton Dickinson; Palo Alto, CA, USA) by

gating a lymphocyte fraction. The fluorescence inten-
sity is expressed on a log scale.”

Statistical analysis

Experimental values are expressed as the mean +SD of
at least three independent experiments. Student’s z-test
was used to identify significant differences between the
experimental and control groups. A value of P <0.05
was considered statistically significant.

Results

Low susceptibility of NC/Nga mice to LPS-mediated
lethality with D-GalN sensitization

NC/Nga mice and C57BL/6 mice (B6) were intraperi-
toneally injected with D-GalN (8 mg) and LPS (1 pg) as
described previously.”* The administration of D-GalN
and LPS did not kill any NC/Nga mice within 24 h,
whereas it killed all of the B6 mice within 12 h.

No development of hepatic lesions in NC/Nga mice
by the administration of D-GalN and LPS

Lipopolysaccharide-mediated lethality with D-GalN
sensitization is due to acute hepatic failure character-
ized by massive hepatocyte apoptosis.'®> Therefore, we
studied the histological changes in the livers of the NC/
Nga mice and of the B6 mice after the D-GalN and LPS
injection. To compare the NC/Nga and B6 mice in
LPS-induced hepatic damages, we determined the activ-
ities of ALT and caspase 3 in sera and liver extracts,
respectively. Higher levels of ALT and caspase 3 activ-
ities were observed in the B6 mice compared to the NC/
Nga mice (Figure 1A,B). Histologically, no hepatic
damage was found in the NC/Nga mice injected with
D-GalN and LPS, while marked hepatic lesions
with hemorrhage were seen in the B6 control mice
(Figure 1C). The in situ specific labeling of fragmented
DNA demonstrated that few apoptotic hepatocytes
were found in livers from the NC/Nga mice injected
with D-GalN and LPS, while a number of apoptotic
cells were seen in livers from the B6 control mice
(Figure 1D).

Lower expression of iINOS in NC/Nga mice treated
with D-GalN and LPS

Tumor necrosis factor-oo and NO are the major factors
in the LPS-mediated, D-GalN sensitized lethality.'*'¢
First, LPS-induced TNF-o production was examined
(Figure 2A). There was no significant difference in
TNF-a production between the two D-GalN and LPS
injected groups of the NC/Nga and B6 mice. Second,
we examined the expression of iNOS in the two injected
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Figure 1. Hepatic injury in the livers of NC/Nga mice injected
with D-GalN and LPS. Mice were intraperitoneally injected with
D-GalN (8 mg) and LPS (I pg). The serum ALT level (A) and
caspase 3 activity in the liver extract (B) were determined

6 h after the injection. (C) Liver sections were stained with
H&E. Magnification x200. (D) Liver sections were stained with
the in situ specific labeling of fragmented DNA. Magnification

x 100.

groups of NC/Nga and B6 mice LPS by immunoblot-
ting. The immunoblot analysis showed that, 6h after
the LPS treatment, iNOS expression was significantly
reduced in the NC/Nga mice, while not in the B6 mice
(Figure 2B). Moreover, anti-iINOS or nitrotyrosine
antibody positively stained a number of hepatocytes
in the B6 mice but not in the NC/Nga mice (data not
shown), suggesting the involvement of reduced NO
production in the resistance of NC/Nga mice.

(A) I None
100 [ [ ]LPS +Dp-GalN
E
D
RS i
5 50
T
P4
l_
0
B6 NC/Nga
(B) B6 NC/Nga
iNOS
Actin
LPS + p-GalN - + - +

Figure 2. The expression of TNF-o and iNOS in NC/Nga mice
injected with D-GalN and LPS. (A) Sera were collected | h after
the treatment, and the level of TNF-o production determined by
ELISA. (B) Liver tissues were collected 6 h after the treatment.
The liver extract was analyzed by immunoblotting with anti-iINOS
antibody.

No difference in LPS-induced NO production
between peritoneal macrophages of NC/Nga and
those of B6 mice

First, peritoneal macrophages of normal NC/Nga and
B6 mice, which consisting of adherent cells, were stim-
ulated by LPS (100 ng/ml) alone for 24 h. There was no
significant difference in LPS-induced NO production
between the peritoneal macrophages of the NC/Nga
mice and those of the B6 mice (Figure 3A). In addition,
there was no significant difference in LPS-induced
NO production between the liver macrophages of the
NC/Nga and those of the B6 mice although the NO
amount was much less than that in the peritoneal mac-
rophages (data not shown). Next, peritoneal macro-
phages were taken from NC/Nga and B6 mice
injected with D-GalN and LPS 3 h before and cultured
for the measurement of NO production (Figure 3B).
The peritoneal macrophages of the injected B6 mice
produced the higher levels of NO. On the other hand,
the peritoneal macrophages from the injected NC/Nga
mice produced only a small amount of NO. It was
suggested that in vivo injection with D-GalN and LPS
did not enhance NO production in the peritoneal mac-
rophages from the NC/Nga mice, unlike the B6 mice.
Thus, peritoneal macrophages from untreated NC/Nga
and B6 mice, which contained few non-adherent cells,
were shown to have normal NO productivity in in vitro
stimulation with LPS. However, peritoneal macro-
phages from NC/Nga mice receiving D-GalN and
LPS in vivo produced much less NO than those
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Figure 3. The production of NO in the peritoneal macro-
phages from NC/Nga mice. (A) Peritoneal macrophages from
NC/Nga and B6 mice were stimulated with LPS (100 ng/ml) for
24 h. (B) Peritoneal cells were collected 3 h after the injection
with D-GalN and LPS, and the peritoneal macrophages were
incubated for 24 h. The nitrite level in supernatants was deter-
mined by the Griess method.

from B6 mice receiving them, suggesting peritoneal
macrophages from NC/Nga mice, unlike B6 mice,
could not become susceptible for NO production in
in vivo response to D-GalN and LPS. It might be
related to the fact that NC/Nga mice produce a lower
levell?f IFN-y because of the lack of VP8™ NKT
cells.

Impaired IFN-y production in NC/Nga mice receiving
an injection of D-GalN and LPS

To confirm the lower level of IFN-y in NC/Nga micel 1,
the levels of serum IFN-y and IFN-y mRNA in the
liver extracts of the two D-GalN and LPS injected
groups of NC/Nga and B6 mice were determined by
ELISA and RT-PCR, respectively. The NC/Nga mice
did not produce a significant level of IFN-y 3 h after the
D-GalN and LPS treatment (Figure 4A). Similarly,
there was no IFN-y mRNA expression in the NC/
Nga mice 3h after the D-GalN and LPS treatment
(Figure 4B). However, treatment with D-GalN and
LPS led to the expression of IFN-y protein and
mRNA in the B6 mice.
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Figure 4. The expression of IFN-y protein and mRNA in
NC/Nga mice injected with D-GalN and LPS. The sera and livers
were collected 3 h after the injection of D-GalN and LPS. The
levels of IFN-y protein in the sera and IFN-y mRNA in the livers
were determined by ELISA (A) or RT-PCR (B), respectively.

Presence of fewer number of NKT cells in
NC/Nga mice

First, hepatic lymphocytes were prepared from livers of
normal NC/Nga mice and B6 mice and stained with
fluorescent antibodies to pan-NK and CD3e. The fre-
quencies of NKT cells expressing pan-NK and CD3
antigens in the livers of the NC/Nga mice and those
of B6 mice were compared (Figure 5A). Laser flow
cytometric analysis demonstrated the presence of
fewer NKT cells (0.9%) in the livers of the NC/Nga
mice. Next, we examined whether NKT cells of the
NC mice can produce IFN-y in response to LPS like
NKT cells of the B6 mice. The NKT cells of the NC/
Nga and B6 mice were cultured with LPS (100 ng/ml)
for 8h. Laser flow cytometric analysis demonstrated
similar intracellular IFN-y expression in both groups
of the NKT cells, suggesting that the IFN-y-producing
ability of NKT cells of the NC/Nga mice was the same
as that of NKT cells of the B6 mice (Figure 5B).

Susceptibility of o-GalCer pretreated NC/Nga mice
to D-GalN and LPS-mediated lethality

NC/Nga mice have a smaller number of VB§™ NKT
cells and produce a lower level of IFN-y.'! In order for
endogenous IFN-y production in NC/Nga mice to be
augmented, 1pg of a-GalCer, which induces IFN-y
production via activation of NKT cells, was intrave-
nously administered into both groups of NC/Nga and
B6 mice. Interferon-y was produced in the NC/Nga and
B6 mice 8-72h after the a-GalCer treatment, and the



40

Innate Immunity 18(1)

(A) B6 NC/Nga
A4 79%13 9103 %] 10412 0.9£0.1
x| ]
Z| 3
cl| 7
c| ]
al 4 a2 a2
: L o i Q4
LRARLL BN RAL LELEALEL R LI I 11 B R G
43328 39.7+25 56.7+3.2 320+30
CD3
(B)
A
@
2. —— NKT (B6)
2 - - - - |sotype control (B6)
=| I NKT (NC/Nga)
SIEE L Isotype control (NC/Nga)
u L} 1 ] T
100 10! 10° 10°
IFN-y

Figure 5. The frequency of NKT cells in NC/Nga mice and the IFN-y-producing ability of NKT cells from NC/Nga mice and B6 mice.
(A) Hepatic lymphocytes were isolated from NC/Nga and Bé mice and stained with APC-conjugated anti-CD3¢ antibody and FITC-
conjugated anti-pan-NK antibody. The value in each quadrant represents the percentage (mean = SEM; n=5) in the whole hepatic
lymphocytes. (B) Intracellular IFN-y was detected by PE-conjugated anti-mouse IFN-y antibody.

peak was at 24 h. Therefore, serum IFN-y levels of the
NC/Nga and B6 mice 24h after the treatment were
compared (Figure 6A). A significant amount of IFN-
v was detected in the a-GalCer-injected NC/Nga mice,
though the IFN-v level in the B6 mice was much higher.
The iNOS expression was also examined (Figure 6B).
The pretreatment with a-GalCer induced definite iNOS
expression in the D-GalN and LPS-treated NC/Nga
mice. The in situ labeling of fragmented DNA demon-
strated that the D-GalN and LPS treatment caused a
number of apoptotic cells in livers from o-GalCer-
pretreated NC/Nga (Figure 6C). Development of few
apoptotic cells in livers of non-pretreated NC/Nga mice
is shown in Figure 1D. In addition, a-GalCer did not
increase the number of NKT cells in the livers (data not
shown).

The effect of pretreatment with o-GalCer on the
LPS-mediated lethality was examined. Mice were intra-
peritonealy injected with a-GalCer (1 pg) 24h before

D-GalN and LPS treatment. The a-GalCer pretreated
NC/Nga mice were all killed after the D-GalN and LPS
treatment, whereas NC/Nga mice without the pretreat-
ment were not killed. When a-GalCer was administered
to the NC/Nga mice 72 h before D-GalN and LPS treat-
ment, 6 of the 8 mice were killed. Next, we administered
recombinant IFN-y to NC/Nga mice 1h prior to
D-GalN and LPS treatment. The pretreatment with
recombinant mouse IFN-y (1 pg per mouse) sensitized
the NC/Nga mice to D-GalN and LPS, and 8 of the 10
mice were killed.

Discussion

In the present study, we demonstrate that NC/Nga mice
are resistant to the LPS-mediated lethality with D-GalN
sensitization via the reduced NO production, and the
reduction is caused by impaired IFN-y production,
which is, in turn, caused by fewer VP8* NKT cells.
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Figure 6. The production of IFN-y and iNOS expression in
NC/Nga mice injected with o-GalCer. NC/Nga and B6 mice were
injected i.p. with o-GalCer (I pg), and injected with D-GalN and
LPS 18h after o-GalCer sensitization. The livers of NC/Nga mice
were collected 6 h after the injection of D-GalN and LPS. The
production of IFN-y (A) and iINOS expression (B) were analyzed
by ELISA and immunoblotting, respectively. The liver sections of
the o-GalCer-pretreated NC/Nga mice after the injection of
D-GalN and LPS were stained with the in situ specific labeling of
fragmented DNA (C). Magnification x 100.

The LPS-mediated lethality with D-GalN sensitization is
induced by a number of pro-inflammatory media-
tors.'* 1% Especially, TNF-o and NO are the main effec-
tor molecules in the lethality. The finding that there was
no significant difference in TNF-o production between
NC/Nga mice and B6 control mice suggests that the
LPS resistance of NC/Nga mice is due to their impaired
NO production. However, we have recently reported
that NC/Nga mice are less sensitive to D-GalN and
TNF-a-mediated lethality.'? Therefore, though there is
no significant difference in serum TNF-o levels between
NC/Nga and B6 mice, NC/Nga mice must be resistant
to a toxic action of TNF-a. The LPS resistance of
D-GalN-sensitized NC/Nga mice might be accounted
for by the combination of reduced NO production and
low TNF-a sensitivity.

Interferon-y exhibits a priming effect on the LPS-
mediated lethality and markedly augments the LPS sen-
sitivity.”> 27 Both IFN receptor-knockout mice and
STATI1-knockout mice are resistant to D-GalN and
LPS-mediated lethality.”®° Therefore, it is suggested
that IFN-y plays a crucial role in the sensitization to
the lethal reaction. Interestingly, NC/Nga mice have a
lower level of IFN-y production in response to D-GalN
and LPS. The treatment with exogenous recombinant
IFN-y as well as the pretreatment with a-GalCer to
enhance endogenous IFN-y production renders NC/
Nga mice more susceptible to the D-GalN and LPS-
mediated lethality, suggesting a close relationship
between the impaired IFN-y production and the LPS
resistance. Therefore, the impaired IFN-y production
in NC/Nga mice might correlate with reduced NO
production.

There are several reports on the impaired IFN-vy pro-
duction in NC/Nga mice. Habu et al.'' reported that
IFN-y levels in the sera of NC/Nga mice injected with
LPS was several fold lower than those of normal mice,
and that the low IFN-y response to LPS correlated with
an impaired IL-18 production of macrophages.
Further, they reported that NC/Nga mice have partial
resistance to the generalized Shwartzman model
induced by IL-12 and LPS.* The studies are consistent
with our finding that NC/Nga mice have a low suscep-
tibility against D-GalN/LPS-mediated lethality via the
impaired IFN-y production. Fujii et al.>' reported a
new model of NKT cell-mediated hepatitis using
a-GalCer and D-GalN. The hepatitis model seems to
be caused by the hepatic toxicity of D-GalN to IFN-
y-sensitized mice. However, no hepatitis was induced in
NC/Nga mice by using a-GalCer and D-GalN. This
suggests that treatment with o-GalCer and D-GalN
may not induce a sufficient amount of IFN-y in
NC/Nga mice for the development of the hepatitis. In
addition, Matsumoto et al.* reported that the addition
of exogenous IFN-y to IL-4 and LPS completely abro-
gated IgE production by B cells of BALB/c mice, but
was insufficient to suppress it by B cells of NC/Nga
mice. These findings suggest that NC/Nga mice may
have a lower response to IFN-y than normal mice.
However, the present study demonstrates that IFN-y
pretreatment renders NC/Nga mice more susceptible
to LPS-mediated lethality, despite the low response of
NC/Nga mice to [FN-y.

How are NKT cells involved in the D-GalN and
LPS-mediated lethality, known as an endotoxin shock
model? Previous studies''*® reported the presence of
fewer NKT cells in the peritoneal cavities and livers of
NC/Nga mice as well as the present study. Interestingly,
NOD mice, known as a non-obesity diabetes model, are
also resistant to D-GalN/LPS-mediated lethality®* and
have functional defects in NKT cells.>* Therefore, NKT
cells are very likely to be involved in the lethal action
of LPS. Further, NKT cells might be involved in the
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development of sepsis and septic shock. Once again, the
present study suggests that the decreased number of
NKT cells is responsible for the resistance of NC/Nga
mice to D-GalN and LPS-mediated lethality. In addi-
tion, there are a significant number of NK cells that
can produce IFN-y in NC/Nga mice. It is still unknown
why NK cells do not produce sufficient IFN-y for the
induction of the D-GalN and LPS-mediated lethal reac-
tion in NC/Nga mice.

Conclusions

NC/Nga mice have fewer VB8 "™ NKT cells and produce
a lower level of IFN-y production in response to LPS.
The impaired IFN-y production fails to augment LPS-
induced NO production. It might be of interest to study
the importance of IFN-y in clinical septic shock as well
as experimental endotoxic shock.
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