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Effect of Specific Inmunotherapy on the Expression of NKT Cells in House
Dust Mite Extracts-Sensitized Murine Model*

LU Yan - ming, CAO Lan-fang”, LI Chen, ZHAO Yu, CHEN Wei, ZHANG Wen-ming

Department of Pediatrics Renji Hospital Affiliated to Medical School Shanghai Jiaotong University Shanghai 200001 China

ABSTRACT Objective: To investigate the effects of specific immunotherapy on the NKT cells in house dust mite (HDM)
extracts-sensitized murine mode. Methods: Twenty-four BALB/C mice were randomly divided into three groups with 8 in each group :
control group group A ,asthma group group B , SIT group group C . The model of asthma were sensitized and challenged by HDM
extracts while SIT group were subcutaneously immunized by HDM extracts. Twenty-four hours after the challenge, airway
hyperresponsiveness of mice, total cellular score and cell classification in bronchoalveolar lavage fluid BALF ,the serum level of IL-4
were examined. IFN-y was detected by ELISA, the number of NKT cells was determined by flow-cytometry, the expression of T-bet and
GATA-3 mRNA was detected by RT-PCR, lung inflammation was detected by HE stain. Results: Compared with that in the group B,
airway hyperresponsiveness in group C decreased P <C0.01 .Specific immunotherapy significantly inhibit inflammation in mouse lung
tissue pathological changes; Total cells and eosinophils (EOS) in BALF reduced significantly (P <0.01); Serum IL-4 was significantly
lower (P <0.01); IFN-vy secretion was significantly higher (P <0.01); NKT cells number and the proportion of mature cells increased
significantly (P <0.05); The level of T-bet mRNA expression increased significantly (P <0.01), and it was positively correlated with the
number of NKT cells and its proportion of mature; The level of GATA-3mRNA expression were significantly lower (P <0.05), and it was
negatively correlated with the number of NKT cells and its proportion of mature. The interstitial space surrounding the airway lumen was
characterized by a densely mixed cellular infiltrate, epithelium tissue damage and tissue edema in group B, while lung inflammation of
group C reduced considerably. Each test value of group C was substantially similar with that of group A. Conclusion: The occurrence of
asthma may be associated with NKT cell dysfunction. By changing the number of NKT cells and its proportion of mature to regulate the
GATA-3 / T-bet expression may be one of the mechanisms by which SIT was in the treatment of asthma.
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Fig.1Airway hyperresponsiveness assay in mice

Note Compare with group A A P<0.01.

1 BALF n=8 xt s

Table 1 The number of total cells and Eosinophil in BALF of mice n=8

xt s
x 10%/ml x 10%/ml
Group Total cells Eosinophil
A Group 2.12+ 0.49 0
B Group 6.07+ 0.64* 1.23+ 0.89*
C Group 3.86+ 0.654* 0.40+ 0.31 *
A A P<0.01 P<005 B *P<0.01,
Note Compare with group A A P<0.01 P<0.05 Compare with group
B %P<0.01.
23 BALF IL-4 IFN-vy
B C BALF IL4 P<0.
01 IFN-vy P<0.01 C A
BALF  IL-4 .IFN-vy P>0.05 ( 2),
2 BALF IL-4 . IFN-y n=8 x* s
Table 2 The level of IL-4 and IFN-y in BALF of mice n=8 x# s
Group IL-4 pg/ml IFN-y pg/ml
A Group 62.23% 16.15 733.11% 168.09
B Group 92.83+ 15284 406.89+ 190.844
C Group 73.09+ 14.53* 619.03% 212.64*
A A P<001 B *P<0.01,

Note Compare with group A A P<0.01 Compare with group B % P<0.
01.

2.4

2 HE

x 200

Fig.2 Histological examination of lung in mice HE staining x 200

2.5 T-bet GATA-3mRNA
C T-bet mRNA B P<0.
01 A P>0.05 C GA-
TA-3mRNA B P<0.05 A
P<0.05 ( 3).
3 T-Bet GATA-3mRNA n=8 x* s

Table 3 The level of T-bet and GATA-3 mRNA expression of lung in mice

n=8 x* s
Group T-bet mRNA GATA-3mRNA
A Group 0.971% 0.10 0.790+ 0.16
B Group 0.78+ 0.12* 1.040+ 0.17*
C Group 0.95+ 0.99* 0951+ 0.13 *
A 4P<0.01 P<0.05 B *P<0.01 *P<0.05,

Note Compare with group A * P<0.01
*P<0.01 *P<0.05.

P<0.05 Compare with group B

2.6 NKT
B C NKT NKT
P<0.01 A P>0.05 (4.
3).
4 NKT NKT n=8 x% s

Table 4 The number of NKT cells and its proportion of mature in mice

n=8 xt s
NKT NKT
Group
NKT cells proportion of mature NKT cells
A Group 31.39+ 3.80 7391+ 3.29
B Group 21.75+ 523 A 62.06x 491 A
C Group 28.78+ 4.12% 71.16x 3.27%
A A P<0.01 B *P<0.01,

Note Compare with group A A P<0.01 Compare with group B % P<0.
0l.

2.7

NKT NKT T-bet
mRNA r=0.660 P<0.01 r=0.756
P<0.01 GATA-3mRNA

r=-0.406 P<0.05 r=-0.751 P<0.01 .



- 1204 - www.shengwuyixue.com Progressin Modern Biomedicine Vol12 NO.7 MAR.2012
—— 01 IFN-~y P<0.01
i NKT P<0.01
3 e \
£ . SIT BALF
o e T NKT SIT
e NKT
. ] wa .
: T
-3 T-Bet GATA-3 SIT 2
T-Bet GATA-3 NKT
. T-Bet NKT
U3 T-Bet NKT
. GATA-3 NKT (415 NKT
CcDg9.pCS T-bet mRNA 5
3 NKT T-bet Thl
Fig.3 The number of NKT cells and its proportion of mature in mice by - NKT GATA-3
cytometry analysis mRNA GATA-3  Th2
Th2
3 Th2 o SIT
NKT GATA-3 /T-bet mRNA
IFN-y  Thl
SIT > Th2 IL-4
SIT
SIT . ol
SIT (References)
35 [1] Bousquet J, Lockey R, Malting M, et al. Allergen immonotherapy
° therapeutic vaccines for allergic diseases. World Health Organization.
American Bgadgmy of Allergy Asthma and Immunology [J]. An
. Allergy Asthma Immunology, 1998, 81: 401-440
u, OVA [2] Niggemann B, Jacobsen L, Dreborg S, et al. Five-year follow-up on the
OVA PAT study: specific immunotherapy and long-term prevention of
N 18] asthma in children[J]. Allergy, 2006,61 7 : 855-859
N [3] Lombardi V, Stock P, Singh AK, et al. A CDI1d-dependent antagonist
inhibits the activation of invariant NKT cells and prevents develop-
R _BALF ment of allergen-induced airway hyperreactivity [J]. J Immunol,2010,
ESO Thi/Th2 i 184(4):2107-2115
SIT [4] o
[J]. ,2006,29 3 :171-175
: Cheng Xiao-ming, Qian Gui-sheng, Zhu Bo, et al. Effects of
Th2 immunotherapy on the expression of costimulatory molecules on
Thi A dendritic cells in a mouse model of asthma [J]. Chinese Journal of
SIT Tuberculosis and Respiratory Diseases, 2006, 29 3 :171-175
© " NKT Th1/Th2 [5] Ahn JH, Kim CH, Kim YH, et al . Inflammatory and remodeling
o NKT events in asthma with chronic exposure to house dust mites: a murine
Thl, Th2 model[J]. J Korean Med Sci,2007,22(6):1026-1033
Thl R ; [6] . [J1.
Th2 s - ,2009,30 11 :22-23
Gadue NKT TCR Zhao Jing. The Application of Specific Inmunotherapy Treatment in
IL-4 IFN-vy i NKT Children with Asthma[J]. Medicine & Philosophy(Clinical Decis- ion
CD69" IFN-y 3 B Making Forum Edition, 2009, 30 11 :22-23
BALF EOS  IL4 P<0. 1218



- 1218 -

www.shengwuyixue.com Progressin Modern Biomedicine Vol12 NO.7 MAR.2012

pretreatment against focal cerebral ischemia through activation of
extracellular signal-regulated kinases in rats [J]. Eur J Pharmacol,
2010, 645(1-3): 102-107

[10] Noshita N, Lewe 'n A, Chan PH, et al. Evidence of phosphorylation
of Akt and neuronal survival after transient focal cerebral ischemia in
mice[J]. J Cereb Blood Flow Metab, 2001, 21(12): 1442-1450

[11] Garcia JH, Wagner S, Liu KF, et al. Neurological deficit and exetent
of neuronal necrosis attributable to middle cerebral occlusion in rats
[J]. Statistical validation. Stroke,1995, 26(4): 627-634

[12] Wang Q, Zhang X, Xiong L, et al. Limb remote postconditioning
alleviates cerebral reperfusion injury through reactive oxygen
species-mediated inhibition of delta protein kinase C in rats [J].
Anesth Analg, 2011, 113(5): 1180-1187

[13] Mamoru Shibata , Takemori Yamawaki, et al. Upregulation of Akt
phosphorylation at the early stage of middle cerebral artery occlusion
in mice[J]. Brain Research,942 (2002):1-10

[14] HuJ, Chai Y, Du L,et al. PI3K p55y promoter activity enhancement
is involved in the anti-apoptotic effect of berberine against cerebral
ischemia-reperfusion[J]. Eur J Pharmacol, 2012,674(2-3):132-142

[15] De la Torre AV, Junyent F, Camins A, et al. GSK3@ inhibition is
involved in the neuroprotective effects of cyclin-dependent kinase
inhibitors in neurons[J]. Pharmacol Res, 2011 Aug 22 [Epub ahead of
print]

[16] Ha YM, Kim MY , Chang KC, et al. Higenamine reduces HMGB1

injury by induction of heme
oxygenase-1 through PI3K/Akt/Nrf-2 signal pathways [J]. Apoptosis,
2011, Dec, 20 [Epub ahead of print]

[17] Kao TC, Shyu MH, Yen GC. Glycyrrhizic acid and 18beta-glycyr-

rhetinic acid inhibit inflammation via PI3K/Akt/GSK3beta signaling

during hypoxia-induced brain

and glucocorticoid receptor activation[J]. J Agric Food Chem,2010,58
(15):8623-8629

[18] Wang Q, Peng Y, Xiong L, et al. Pretreatment with electroacupunct-
ure induces rapid tolerance to focal cerebral ischemia through regul-
ation of endocannabinoid system[J]. Stroke,2009,40(6):2157-2164

[19] Wang SJ, Omori N, Li F, et al. Potentiation of Akt and suppression of
caspase-9 activations by electroacupuncture after transient middle
cerebral artery occlusion in rats [J]. Neurosci Lett,2002,331 (2):
115-118

[20] Ozaita A, Puighermanal E, Maldonado R. Regulation of PI3K/Akt/
GSK-3 pathway by cannabinoids in the brain [J]. J Neurochem.
2007,102(4):1105-1114

[21] Molina-Holgado E, Vela JM, Guaza C, et al. Cannabinoids promote
oligodendrocyte progenitor survival: involvement of cannabinoid
receptors and phosphatidylinositol-3 kinase/Akt signaling [J]. J
Neurosci, 2002, 22(22): 9742-9753

1204

[7] Jung K. Safety and tolerability of immunotherapy using various
updosing schedules of a new SCIT product with an optimised
allergen/aluminium hydroxide ratio[J]. Allergy,2011,66(95):41-43

[8] R DNA [J1.

,2010,10 19 :3768-3771

CAO Rui-juan XU Yu. Research on DNA vaccine of dust mites in
allergic diseases [J]. Progress in Modern Biomedicine, 2010,10 19 :
3768-3771

[9] Li J, Sun B, Huang Y, et al. A multicentre study assessing the
prevalence of sensitizations in patients with asthma and/or rhinitisin
China[J]. Allergy, 2009, 64(7): 1083-1092

[10] Umetsu DT, Dekruyff RH. Natural killer T cells are important in the
pathogenesis of asthma: the many pathways to asthma [J]. J Allergy
Clin Immunol,2010,125(5):975-979

[11] Gadue P,Stein P L. NKT cell precursors exhibit differential cytokine

regulation and require Itk for efficient maturation [J].J Immunol,

2002,169(5):2397-2406

[12] .

SN 4 T-bet GATA-3 mRNA [J].
,2009,24 4 :267-269

LI Fu-guang, WANG Fang, DU Ying. Changes of expression of
IFN-y ,IL-4,T-bet and GATA-3 mRNA during house dust mites
specific immunotherapy for children with allergic asthma[J]. Chinese
Journal of Practical Pediatrics, 2009, 24 4 :267-269

[13] Townsend MJ, Weinmann AS, Matsuda JL, et al. T-bet regulates the
terminal maturation and homeostasis of NK and Va 14 iNKT cells[J].
J ExpMed, 2006, 203 (3): 755-766

[14] Matsuda JL, Zhang Q, Ndonye R, et al. T-bet concomitantly controls
migration, survival, and effector functions during the development of
Va 14 iNKT cells[J]. Blood, 2006, 107 (7) 2798 - 2805

[15] Kim PJ Pai SY BrigIM et al. GATA-3 regulates the development
and function of invariant NKT cells[J]. J Immunol, 2006, 177 (10) :
6650-6659



