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Role of T lymphocytes apoptosis in immunosuppression

and prognosis of sepsis
Gui Haibo' ,Du Xiaogang®,Chen Xuemei’
(1. Department of Emergency;2. Department of Nephrology,
The First Affiliated Hospital of Chongging Medical University)

[ Abstract )Objective : To investigate changes of T lymphocyte subsets and T lymphocytes apoptosis in sepsis and to discuss its role in
immunosuppression and prognosis. Methods ; Totally 55 sepsis patients from Intensive Care Unit of The First Affiliated Hospital of
Chongging Medical University from October 1,2014 to December 31,2015, were enrolled. Sepsis patients were divided into survival

group and death group according to their prognosis. The APACHE
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ed according to APACHE Il score,and the survival rate of 28
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assay. Immortalized line of human T lymphocyte cells(Jurkat) was cultured and cells were treated with serum from sepsis patients or
healthy control subjects, then apoptosis was measured by flow cytometry and TUNEL assay. Cleaved—caspase 3,B-cell lymphoma-2
{Bel-2) and myeloid cell leukemia 1(Mcl-1) expréssions were detected by Western blot analysis. Results: Absolute counts of pe—
ripheral blood T lymphocyte subsets in survival group and death group were decreased as compared with those in control group.CD3*
cell counts were respectively 374.0(274.5-514.0),154.0(87.5-256.2),1534.5(1255.0-1756.7) ; CD3*CD4* cell counts were respec—
tively 198.0(148.5-299.0),68.0(37.7-108.5),766.5(629.3~923.5) ; CD3*CD8* cell counts were respectively 142.0(89.0~184.0),76.0
(48.7-134.5),600.5(400.2-717.0) (P<0.05). Compared with those in survival group,CD3* and CD3*CD4"* cell counts decreased more
obviously in death group(P=0.011,P=0.005). CD3*CD4* proportion was lower in death group(42.40 +5.71)% than in control group
(53.46 + 9.28)%; CD3*CD8* proportion was obviously higher in death group(54.40 +4.76)% than in control group(39.33 +7.26)%;
CD4*/CD8" ratio was significantly lower in death group(0.79 + 0.17) than in control group(1.44 + 0.51) (P=0.003, P=0.003, P=0.023).
CD3+,CD3*CD4*,CD3*CD8* and CD4*/CD8* ratio exhibited a negative relationship with APACHE II score ard predicted risk of
death score (R) (P<0.05). CD3* T~lymphocyte apoptosis ratio in survival group (15.59 +0.54)% and death group(39.57 +4.49)%
both increased as compared with that in control group(9.53 + 1.91)%(P=0.040,P=0.000). Apoptosis ratio of CD3* T-lymphocyte
in death group increased more obviously than that in survival group(P=0.000). Apoptosis ratio of Jurkat cell induced by serum from
survival group(16.60 +3.55)% and death group(32.93 + 5.89)% both increased obviously as compared with that in control group
(8.56 £ 0.89)%(P=0.049,P=0.000). Protein expressions of Cleaved—caspase 3 in survival group(2.01 +0.21) and death group(2.68 =
0.28) were obviously higher than those in control group(P=0.001, P=0.000). Mcl-1 expressions in survival group(0.77 + 0.03) and
death group(0.61 + 0.01) were lower than those in control group(P:0.000.,P=0.000). Bcl-2 expressions in survival group(0.68 +
0.07) and death group(0.48 + 0.03) were lower than those in control group (P=0.000,P=0.000). Compared with those in survival
group, the changes of apoptosis rate , Cleaved~caspase3,Mecl-1 and Bcl-2 in Jurkat cell were more obvious in death group(P=0.002,
P=0.007,P=0.000,P=0.001). Conclusion : Declined T-lymphocyte cell counts and increased T lymphocyte apoptosis induce im—
munosuppression in sepsis,which are related to the severity of illness and prognosis.
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Tab.1 Clinical characteristics of sepsis patients
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BAT /%  MUEE 4.5 ml FRERBENL2MFEBEE 14 ml 9
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JRIFE 10 min, PBS mit)aH DAPI %, HOETHANE
BB T RERR,
1.10 #itFEam
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t Krg; BB R FARE R T Z00T, AARF R £
FrR A LSD- #5404 FH M(Q,, Q)T , E BB R
Z AN BE A R P Kruskal-Wallis 0 56 , #H 5% 4 4347 % B
Spearman ¥, RIKAE a=0.05,

2 & R

21 MEEEETHOMBTATL

AR, S0t A L, e ST A, AN E
FEREFHH MU TS NE LS T E 4R (CD3) 588
$£(CD3*CD4*)T 4 Fe # % ¥ (CD3*CD8*)T 41 HE P B3 B 1k
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Tab.2 Changes in absolute counts of peripheral blood T lymphocyte subsets in sepsis patients(4{-/ul)

AR Ch3* CD3'CD4* CD3'CD8*
*TEA 1534.5(1255.0,1756.7 ) 766.5(629.3,923.5) 600.5(400.2,717.0)
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P 0.001 0.000 0.009 60000 e s P=0.000
a: AR BB TE Y 4 FET vs. XTI ;b BT vs. FIG 4L émw =
20 BARRAN AL THEHBERE AN AERES £ | Sl
£z © 100 &I e e
0,007 0.00
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Fig.1 Correlation between changes of peripheral blood T
lymphocyte subsets and APACHE |l score in sepsis patients
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lymphocyte subsets and predicted risk of death score (R)

23 MAEEEETHO@BATH WL

A THTHEERE T BRI A REH
H—HHREE TKE KA T L, RARRERR
Sy EIFINEE CD3 T B4R, R i — 5 R ARG AR
HITHRRE R, EREWFR AR EBARKEN CD3 T
W EL 40 B 4 B 2K (99.93 £ 0.06)% , B M X BR 44X 47 (0.85 +
0.51)%(t=-337.382,P=0.000) (& 3A), FREBRSHEH CD3*T
WRE RS, a9 4B R AT Tunel ¥5 43 51K
CD3*T ¥ EHMRAMAET, AT AR Z IR A ,
BEAEFEAMKEREEETH CD3 TWE LT
B4 K (9.53 £ 1.91)%. (15.59 = 0.54)% ., (39.57 + 4.49)%,
3HAPAT-REREA G L (F=94.153,P=0.000), Bk
FIEREFRANMKELEBELT-A CD3 T HEARAT
B B 755 F X BB 4H (P=0.040, P=0.000) , 3F H Mk EEIE S EFET-4H
CD3+T Wk B 40 AR - B B 1% T BR TR IE 8 3 718 41 (P=0.000)
( 3B), Tunel fEIRRIKEIESH CD3* T HE AT
B, DIBERAE B FET- A B B (& 3C),












BRERXZF2E 2016 £ 41 5 7 15 ( Journal of Chongqing Medical University 2016.Vol.41 No.7 )

— 745 —

UL R T AR G B A A U R s
B TR JE AR N AR R B T R S T L R ERAE AL
FEMRFEAE SRR o EAIESE , S 40 M 2 E Wi 4 Hfa
PSRN T W 240 BRI T T S AELHUAR 0 S e
RV, ATHIWREESE T WS EMHos»
R, A5 B BRAREER 0 5 S R
AR CD3 T W E AT, R T AR T F AL
SRR, BEEAE B E SN L CD3* T W 4HH g 1=
S T R, 3 B A AR E FE T4 CD3'T
BT RS THBEREFEL, R
LR FAMEAE B E MIFFEF A Jurkat T IR 40/,
BRI B MIEFE T Jurkat 4 HIIA 108 3t
B EEREHIEREIYIRE Cleaved—caspase 3 &
BB, B5 RERE T EREARR, i
BETET- A M FHFHY Jurkat ZHEFI T HK Cleaved -

caspase 3 RiAH BB THREEBEGEIEA H—%

IESCMRFHEIE T T REMRMA T B m, B&

HREEE AR, XA RESEMEER

F SR ML T 40 T s T & AR SR A i Y

HEILR, BRI ERRREOU TR EER
7, FOR A NI E 20, W RN R, B
FREERAE | R BE Ml A SR B4k (persistent in—
flammation ,immunosuppression,and catabolism syn—
drome , PICS)U-2, 7EREEEAE¥] 1R B BX TNF—o IL-6
FERBRRAN RSB EHA R SIRS, [FRa =4
1L-10.TGF-B £ H R AME FEHLIKZ I CARS,

FiE B —NEZE, Liang 2R KL B H L5
R P B AR T3 AN, v vWE TNF-a
KBTI, KEFIFUIECRFAE B ME R
= RAEZKF, AT B AL (DC 41 NK 42T
WRE 40 M55 ) g B AN BB R A AR AL, R A
P SN FOIE O Mk G U RE I 240, FT R S AR a3
FRASEINR , B B R RRBLRAD, A L8 R I
FHIE AR CD3* T WK 4ARIA T30, 7 Bk IE 18

FIMIEFES Jurkat MO TG0, HEN e AE 28
& ME X R R R RRRZS AT BT M E 40 M
FAT-RE AN, T bk B 40 B>, 40 e A
AL, B AR EL S Ra S, T 1 S e 1 o s A e R
B, DAV B T MM TR Rk EE

AE 5 T B9 Gl S SR AR R T B R i —
HUESE B, T, AR BRI, SHEE
BEAFEALE MBEREFTAH T HREHMRE
TR B, BRI R BRI B8 R i i
AR, RS RER™E , UG B2, HBURS
R B, SR, IR, A iEsT
MR B AE ZHOR NFE T R BE il B>, TS
SEREIMERSER, SEEHREDRN R, B
HHREEFS 5% THREMARATHTE—%
5T,

SRBEFETRRRARB TN EESRZ —,
Bel-2 FEFES 5HERNART-®RE, MRk
HAERE TIKE A Bel-2 REFHATES
Mecl-1 #1 Bel-2 HIFRIRARE , 4551 R BT AE 835 L
150 Jurkat ZH Mcl-1 . Bel-2 kA B8/,
R TE ™ E , Mcl-1,Bel-2 J/0 A B, 3B 7R BREEAE
AEBELBAHETEE Mcl-1,Bel-2 FEHEM T
HKEGRRET,

L b A RTERRNSNER P IRER T MREE R
H T W E 4R T L R AR, A4 T
WEHRAT 5SRERECERERNXR, SRR
FIMCRAE B T Wk L4 B R T3, 48 X 0
A BB AT BB N E RR A BE R E A BUE
R EELH,

2 ¥ X W

[1] Singer M, Deutschman CS,Seymour CW et al. The Third Interna-
tional Consensus Definitions for Sepsis and Septic Shock (Sepsis—3)[J].
JAMA,2016,315(8).801-810.

[2] Coopersmith CM, Wunsch H,Fink MP et al. A comparison of crit—
ical care research funding and the financial burden of critical illness in
the United States[J}. Crit Care Med,2012,40(4) :1072-1079.

[3] Aziz M, Jacob A,Yang WL,et al. Current trends in inflammatory
and immunomodulatory mediators in sepsis{J]. Leukoc Biol,2013,93(3):
329-342.

[4] Wherry EJ, Kurachi M. Molecular and cellular insights into T cell
exhaustion{J]. Nat Rev Immune},2015,15(8):486-499.

[5] Citro A,Barnaba V,Martini H. From T cell apoptosis to chronic
immune activation in inflammatory diseases[J]. Int Arch Allergy Im-
munol, 2014,164(2) ; 140~146.

[6] Binkowska AM, Michalak G, Slotwiniski R. Current views on the



— 746 —

EXERAFFE 2016 F£5 41 %% 71 ( Journal of Chongqing Medical University 2016.Vol.41 No.7 }

mechanisms of immune responses to trauma and infection[J]). Cent Eur
J Immunol, 2015,40(2) : 206-216.

[7] Hutchins NA, Unsinger J,Hotchkiss RS, et al. The new normal ;im~
munomodulatory agents against sepsis immune suppression[J]. Trends
Mol Med ,2014,20(4) :224-233.

{8] Monneret G,Venet F,Pachot A,et al. Monitoring immune dys~
functions in the septic patient:a new skin for the old ceremony[J]. Mol
Med, 2008, 14(1-2):64-78.

[9] Dellinger RP,Levy MM, Rhodes A et al. Surviving Sepsis Cam—
paign ; intemational guidelines for management of severe sepsis andsep—
tic shock[J]. Intensive Care Med,2013,39(2);165-228.

[10] Ivanova EA,Orekhov AN. T Helper Lymphocyte Subsets and

Plasticity in Autoimmunity and Cancer;An Overview[J]. Biomed Res
Int,2015(2015) .327470.

{11] Gerritsen B,Pandit A. The memory of a killer T cell; Models of
CD8* T cell differentiation[J]. Immunol Cell Biol,2016,94 (3).236-
241.

{12] Sharma A,Yang WL,Matsuo S,et al. Differential alterations of
tissue T—cell subsets after sepsis[J]. Immunol Lett,2015,168(1).41-
50.

[13] Chen X,Ye J,Ye J. Analysis of peripheral blood lymphocyte sub-
sets and prognosis in patients with septic shock(J]. Microbiol Immunol

2011,55(10) ;. 736-742.

[14] Wu HP,Chung K,Lin CY,et al. Associations of T helper 1,2,17
and regulatory T lymphocytes with mortality in severe sepsis{J]. Inflamm
Res ,2013,62(8):751-763.

[15] Yang X ,Hu B,Sun R,et al. Deregulation of T cell response in
sepsis|J]. Front Biosci(Landmark Ed),2014(19):1370-1376.

[16] Conlledo R,Rodrfguez A,Godoy J,et al. Total globulins and lym—
phocyte count as markers of mortality in sepsis and septic shock[]]. Rev

Chilena Infectol,2012,29(2):192-199.

[17) Liu H,Liu G,Tian Z. Changes in blood lymphocytes in sepsis pa-
tients{J].Chin Crit Care Med ,2014,26(3):148-152.
[18] Drewry AM,Fuller BM,Skrupky LP,et al. The presence of hy~
pothermia within 24 hours of sepsis diagnosis predicts persistentlym-
phopeniafJ]. Crit Care Med ,2015,43(6):1165-1169.
19} Luan YY,Dong N,Xie M, et al. The significance and regulatory
mechanisms of innate immune cells in the development of sepsis[J]. J
Interferon Cytokine Res,2014,34(1).2-15.
[20] Gentile LF,Cuenca AG,Efron PA, et al.Persistent inflammation
and immunosuppression;a common syndrome and new horizon for surgi—
cal intensive care{J]. J Trauma Acute Care Surg,2012,72(6).1491-
1501.
[21] Liang Y,Li X,Zhang X, et al. Elevated levels of plasma TNF-o
are associated with microvascular endothelial dysfunction in patients
with sepsis through activating the NF—«B and p38 mitogen —activated
protein kinase in endothelial cells[J]. Shock,2014,41(4):275~281.
{22] Rimmelé T,Payen D, Cantaluppi V,et al. Immune cell phenotype
and function in sepsis[J}.Shock,2016,45(3) :282-291.
[23] Luan YY,Yao YM,Xiao XZ,et al. Insights into the apoptotic
death of immune cells in sepsis[J]. J Interferon Cytokine Res,2015,35
(1):17-22.
{24} Kim JS,Kim SJ,Lee SM. Genipin attenuates sepsis~induced im—
munosuppression through inhibition of T lymphocyteapoptosis[J]. Int Im—-
munopharmacol ,2015,27(1): 15-23.
[25] Delano MJ, Ward PA. Sepsis—induced immune dysfunction:can
immune therapies reduce mortality[J], J Clin Invest,2016,126(1) .23~
31.
[26] Hotchkiss RS, Monneret G,PayenD. Immunosuppression in sep—
sis:a novel understanding of the disorder and a new therapeutic ap~
proach{J]. Lancet Infect Dis, 2013, 13(3) :260-268.

(FTEHE . AAE)



