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Effects of invariant natural killer T cell activation on prognosis in early sepsis
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[Abstract]| Objective To explore the effects of invariant natural killer T (iNKT) cell activation on inflammation
and severity of early sepsis. Methods Healthy C57BL/6 male mice were randomly divided into 3 groups: sham group,
cecal ligation and puncture (CLP)-induced sepsis model group (CLP group) and CLP-induced sepsis model plus
treatment with anti-CD1d blocking antibody group (anti-CD1d group). Flow cytometry was used to determine the
frequencies of the iNKT cells in the peripheral blood, spleen and thymus of mice after 24 h of CLP operation.
Meanwhile, the ELISA assay was used to detect the serum levels of tumor necrosis factor-a (TNF-) , interleukin (IL.)-6,
interferon-y (IFN-y) and Il.-4. The correlation of iNKT cells and cytokine was analyzed. The bacterial colonies in
peripheral blood and peritoneal lavage fluid were determined. The 10-day survival rates of mice after CLP operation were
observed. Twenty patients with confirmed sepsis and 20 healthy volunteers aging 18-70 years were selected. The
frequency of peripheral blood iNKT cells and serum cytokine levels of all patients and healthy volunteers were detected.
Correlations of iINKT cells and cytokines, Acute Physiology and Chronic Health Evaluation [[ (APACHE [ ) scores in

septic patients were analyzed. Results Compared with the sham group, the mice in the CLP group showed significantly
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more iINKT cells, significantly higher levels of TNF-q, IL-6, IFN-y and IL-4 (P<0. 05, P<0. 01), and significantly

higher levels of bacterial colonies in peripheral blood and peritoneal lavage fluid (P<C0. 01). The mice in the CLP group

all died within 7 days after operation. In the mice of the anti-CDI1d group, iNKT cell proportions in peripheral blood,

spleen and thymus, the serum levels of TNF-q, IL.-6, IFN-y and IL.-4 in peripheral blood, and the bacterial burden in the

abdominal cavity were decreased compared with the CLP group (P<C0. 05, P<C0. 01). Four mice in anti-CD1d group

survived at 10 days of post-operation. Compared with healthy volunteers, septic patients displayed significantly higher
frequency of iNKT cells and significantly higher levels of TNF-q, 11.-6, IFN-y and IL-4 (P<C0. 05, P<0. 01).

Moreover, there was a positive correlation between frequency of iNKT cells with serum IFN-y and II.-4 and the score of

APACHE [l (P<C0. 05). Conclusion Increase of peripheral blood iNKT cells in early sepsis is associated with the

severity and prognoses of sepsis, which suggests iNKT cells may play an important role in the inflammation of sepsis.
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Fig 1 iNKT cell frequencies of peripheral blood, spleen and thymus of sepsis mice were detected by flow cytometry

iNKT; Invariant natural killer T3 CLP; Cecal ligation and puncture. * * P<C0. 01 vs sham group; £ P<20. 05, 44 P<<0. 01 vs CLP group. n=8, z=s
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Fig 2 Correlations of peripheral blood iNKT cells and serum cytokine level in sepsis mice

A-D: TNF-q, IL-6, IFN-y, and IL.-4 level in peripheral blood, respectively; E, F: Correlation between iNKT cell frequency with IFN-y and

1L-4, respectively. iNKT: Invariant natural killer T; CLP: Cecal ligation and puncture; TNF-q: Tumor necrosis factor-a; IL: Interleukin;

IFN-y: Interferon-y . * P<C0.05,* * P<{0. 01 vs sham group; £ P<C0. 05, &4 P<20. 01 vs CLP group. n=38, 7=+t
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Fig 3 Effects of anti-CD1d antibody on bacterial burden in peripheral blood and peritoneal lavage fluid of sepsis mice

A: Bacterial burden in peripheral blood; B: Bacterial burden in lavage fluid. CLP: Cecal ligation and puncture; CFU; Clonal formation unit.

** P<C0. 01 vs sham group; £4 P<0. 01 vs CLP group. n=8, x*+s

2.4 #CDId Ak IR FmDRAFFHF
v CLPA/NRERIETHsrh 2.2.1.1.2,1.1,
557 RERWIT; Pi-CDId 41/h R RIET- 505
B 1.1.1,0,0,1,1,0,1,0.% 10 A4 4 H

FARAT/NRIE T, Git kB, CLP 41/ 5t
TRETRFARA. M4 THi-CDLd BB IA S5
BT R (P<<0. 01,18 1),



55 9 0. B AF. MR FUMEE A AR T AN G AL X BUR B2 R « 1143 -

2.5 MR B E A 0 INKT 20 i) 5 2 fe )
T AR AR MEREAE B AN I INKT 44
ML ] 5 T fd BE AT R 4 [(3. 67 £ 1. 52)% vs
(0.58+0.29) %, P<<0. 01, &l 51; [A]i, ik s 3
A1 L 1l 2% A 40 i I TNF-o, IL-6, IEN-y, 1L-4
(7K - 359 8 4t BRE X B 4H (P << 0. 05, P<C0. 01;
B 6). FHIMEA B 45 5 Bn . INKT 40 Hd K 745 51
HIFN-y.IL-4 2 IEA K (r=0. 607, P=0. 005; r=
0.649,P=0. 002; & 6), 1M 5 TNF-o.1L-6 Z [a] J&

B4 EFi-CoId mEEREENMNREFTERTL B ARG . TR B, kR AE A 3 A0 R I INKT 41 Jifg
Fig 4 Survival rate of sepsis mice treated with e#l5 APACHE 11 #F4rd 2 1E 4 22 (r=0. 605,
anti-CD1d blocking antibody P=0.005, 7,

5 AR AR AR B E B AN R XY BR & S A I iNKT 40 R 7k -
Fig 5 Frequencies of peripheral blood iNKT cells detected by flow cytometry in septic patients and healthy volunteers
iNKT: Invariant natural killer T; N: Healthy volunteers. ** P<C0. 01 vs N group. n=20, x=%s
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iNKT: Invariant natural killer T; N: Healthy volunteers; TNF-a: Tumor necrosis factor-a; IL: Interleukin; IFN-y; Interferon-y. * P<Z0. 05,
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