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(FZE] BH WG IE A &AM 5 (SBP) FE A A1 E i A0S K Hh [ Ik LA 40
Mo (ILC) TR L. 735 WR4E 20194F 11 H 2 2020 4F 11 H 75 5E 55 1 e B2 B AE B A4 62 451 it i
b RS AR 0GR, JHL A AL A R B i K 41 91 (B2 A1)  BFRE AL A F- SBP 21 1 (SBP 41) , 7]
i IS4 TR O A Gt B A () o R 3 20 42 (RS HRA) o A S0 3 R Ko BE B SR AR A1 AL L, 435 40 )
FA AN (PBMC) , T RE 1k 8 25 5 B 22 il 2R U 7K, 43 B I /K A AZ A i, 3 =S 4 i A K I PBMC
FE K A RZ AN P ILC T ILC2 \ILC3 EREAY Eefl A5 4k . 43 BES 7K H CD3"CD197°CD20"CD 14~ 4l it ( B
lin 40 jL ) , fiff FH AR 2 0% (LPS) Jil 38 85 3% 24 h, 55 B %€ &t PCR 75 K Lin™ 40 ff o %% 5% [ T-bet
GATA3 FIl RORyt mRNA FHXT #35 5t , BEIHE Ao 28 W BFH B0 A 15 5% s v A R 17K 7. Ee 454l 1]
ANEIMAE A P ILC I HEA X . 28R PAalifg K405 29 6 4 1261, AR 4 M(Q,, Q,) N 49(33,78)
%, SBP LY 124 .4 9 4], 4% 50(37,76) %l RERTIRAH B 1145 42 945, 4k 48(32,69) % . =4 4h
JE i 1 7K F A4 ] A I 2 1inCD45* CD161*CD127°TLC 40 i, ik TLC 40 i 5 PBMC 1 L 451 £ 2440 i 7K
ZH (SBP 4 K it N MR 4 22 0] Y 22 S5 B 40 1124 2 L (P=0.235) o AL ILC (5 B /K B4 40 A L A9 7 2
ali 5 K 4l Te SBP 4 2 [6] ) 25 5 78 J6 Ge 1 2% 3 X (P=0.232) . CD117° CRTh2ILCI ., CRTh2'ILC2.
CD117*CRTh27ILC3 i 7} Il ILC 1 Eb B 7 4l 7K 21 SBP 21 e fa Bk IR A 2 [A) 1) 22 R 8 e G i |2
X (¥ P>0.05), SBPALILCI (57K ILC 1 Eb 3l = F B4l 7K 2 (35.69%+3.39% Lt 26.40%+3.85% ,
P<0.001) , 1Mij ILC2 /7 i 7K TLC 1% L I T 204l 5 7K 21 (36.83%+7.70% Lt 48.35%+9.45% , P<0.001) ,
TLC3 (5 8 7K TLC 1 Lb 3 7 19 21 1] 119 25 57 e ge 127 8 L (P=0.230) . SBP 418 /K lin 4fi i1 25 LPS Jl 5
T-bet mRNA AHXT K H TR (IFN) -y 53-8 TR A1E 7K 41 (3] P<0.001) , GATA3 mRNA A
XA A 3 (IL)-5/1L-13 43 WK P 3R F B 411E /K 41 (34 P<0.05) , lin 4fi L 1 RORyt mRNA
AT IR I IL-17/1L-22 53 WAk AR T 20 22 [ 4 22 S 3 e g 1208 L (3 P>0.05) . 4518 IFfifL &
JF- SBP g A 1l TLC A F il JE A8 4k K v TLC T 403 HE B T35 L TLC2 20 B HE PR
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[ Abstract] Objective To investigate the change of innate lymphoid cells (ILC) subsets in
peripheral blood and ascites in liver cirrhotic patients complicated with spontaneous bacterial
peritonitis (SBP). Methods The data of 62 patients with liver cirrhosis admited to the Zhumadian
Central Hospital from November 2019 to November 2020 were analyzed. Among them, 41 cases
were complicated with untainted ascites (untainted ascites group), while the other 21 cases were
complicated with SBP (SBP group). Meanwhile, 20 cases of controls who received healthy
examination in the same period were also enrolled (control group). Peripheral blood mononuclear
cell (PBMC) was isolated from peripheral blood of all patients and controls. Mononuclear cell in
ascites was isolated from patients with liver cirrhosis. The percentage of ILC1, ILC2, and ILC3
subsets in PBMC and mononuclear cell in ascites were measured by flow cytometry.
CD3°CD19°CD20°CD14" cells (lin'cells) were purified from ascites and were stimulated with
lipopolysaccharide (LPS) for 24 h. The transcription factor T-bet, GATA3, and RORyt mRNA relative
level in lin"cells was semi-quantified by real-time PCR. Cytokine level in the supernatants was
measured by enzyme linked immunosorbent assay. Differences of ILC subsets in peripheral blood
and ascites were compared among groups. Results There were twenty-nine males and twelve
females in untainted ascites group, aged M(Q,,Q,) 49(33, 78) years. There were twelve males and
nine females in SBP group, aged 50(37, 76) years. There were eleven males and nine females in
control group, aged 48(32, 69) years. lin"CD45°CD161°CD127" ILC cells could be detected in both
peripheral blood and ascites. There was no significant difference in total ILC percentage within
PBMC among untainted ascites group, SBP group, and control group (P=0.235). There was also no
significant difference of total ILC percentage within mononuclear cells in ascites between untainted
ascites group and SBP group (P=0.232). The differences were not statistically significant of
peripheral CD117 CRTh27ILC1, CRTh2'ILC2, or CD117°CRTh27ILC3 within peripheral ILC among
untainted ascites group, SBP group, and control group (all P>0.05). ILC1 percentage in ascites was
up-regulated in SBP group compared with untainted ascites group (35.69%*3.39% vs 26.40%%
3.85%, P<0.001), while ILC2 in ascites was down-regulated in SBP group (36.83%+7.70% vs
48.35%+9.45%, P<0.001). There was no statistical difference in ILC3 percentage in ascites between
the two groups (P=0.230). T-bet mRNA relative level and IFN-y production by lin"cells from ascites
were elevated in response to LPS stimulation in SBP group compared with untainted ascites group
(both P<0.001). GATA3 mRNA relative level and IL-5/IL-13 secretion by lincells from ascites were
reduced in SBP group compared with untainted ascites group (both P<0.05). There was no
significant difference of RORyt mRNA relative level or IL-17/IL-22 expression between the two
groups (both P>0.05). Conclusion Peripheral ILC subsets do not change in liver cirrhosis patients
with SBP. ILC1 percentage is up-regulated, and ILC2 percentage is down-regulated in ascites in liver
cirrhosis patients with SBP.

[ Keywords ] Liver cirrhosis; Peritonitis; Ascites; Innate lymphoid cells
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TR A4 91 SBP 21 {5 (SBP 41 ) 5 4 A b5 - (1) 4F
B>18 % () Bl A LB EREEK;
(3) BA.4f Jig 7K 32 bk o - W K H Pk A <
250x10°/L HIE/K K21 . SBPi2Bibrif : 57K
P 7 40 i3 % >250x 10871 , 5 E 7K 55 3% B, HERR
JE RS S 0] AR IR YT B R TR o HERR bR -
(1) G I NS g2 R B o 33 SRR L 5 (2) & O P
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FRZE B2 (S5 2019 T AR FE 070125 ), fir
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1. R LS : A Ficoll I B 20 I 43 25 T
Percoll % J¥ H# & 7 & W . R £ #
(lipopolysaccharide, LPS) 4 B 3¢ [F Sigma 2 A ,
RPMI1640 5 37 % A1 6 248 135 22104 A 52 16 Gibeo 2
], ¥T lineage (lin, £ 7 CD3/CD19/CD20/CD14)-3
2L 1 (PE) \Pi CD45- B R 7L R BR (FITC) |
Pt CD161-51 3 W 2 11 (APC) (Pt CD127-3 21 3
Cy7(PE Cy7) HLCD117-Z H S R - R-EH
i 5 AW Cy5.5 (PerCP Cy5.5) 4l Bh 1 T 410 iy
2L T Z AR [ R 43 F (CRTh2 ) -3 21 2 1 7
B8 21 (PE Texas Red) ¥ [ 35 E BD /A &), Trizol
snwn||ANEES] S| Invitrogen N PrimeScript F st
& . TB Green 320 72 & PCR A A7 &340 A At
5t TaKaRa 25 9 2 R 28 &), i 5 92 W2 it 3k 3
(enzyme linked immunosorbent assay, ELISA) iz 5
B HEBUESENF] . FACS Aria 114N
2[5 BD 23 7 7% 5, ABI7500 52 i & 5 PCRAY Ky 35
[ Applied Biosystems 23 5l 7™ i, 4= F Bl bR 35
[ BioRad 2 &) 7= fh o

2. AME LA R A (PBMC) Y 43 5 - i 1R
HHXIEY TR SERE L RN LR
(EDTA)Ht 58S 1L 10 ml, {5 FH A Ficoll Ik I 4 ffd
Iy B3 B PBMC, fil A RPMI1640+10% Jifi 4= 1fiL
F37 °C.5% CO, & FRi 5%

3. MK A AL AN ) 53 2 - BEE R T IS

i 2 S AR SR K B 7K F 4 °C 364 x g B0
10 min, WAEDTTE B 40, f B Percoll % £ 5 i 43
B A E K T B R AR, in A RPMI1640+
10% B4 135 T 37 °C 5% CO, 54 TR g

4. U A ARG I - PBMC 558 7K 3 B 2
AR B e N FACS & b, il 9 R 6 2% b i
(PBS)VEH 21K, SR J5 AP 1in-PE \$T CD45-FITC .
PL CD161-APC . 4t CD127-PE Cy7.$t CD117-PerCP
Cy5.5 .31 CRTh2-PE Texas Red £ 5 wl, [f] B 1% 37. [
TN IR, 4 °C GBEGIE T 30 min, 2K )5 1 1 PBS 4%
2 AT 4% 22 3 R PBS I [T 2E 5 AL,
i I CellQuest Pro #K 14 3k H 41 B , ff H FlowJo
V10 B s R .

5. PBMC F1 g /K B A 4% 40 fg b ILCL .
ILC2 A1 ILC3 MERE 74T« B SR 1) A (FSC) Al
1 £ (SSCO X BRARZ AR IELT , 76 50 A% 20 B AR
5 lin F1 CD45 193¢ 75 7K - i 16 14 lin” CD45" (1) 41
7 lin CD45 40 FF A CD161 1 CD 127 ik itk
HH CD161°CD127 41/l 1in CD45'CD161°CD127 41 i
R ILC™, 7 ILC 4 rp , #34l CD117 1 CRTh2 11y
F I8N O, K ILC 43 S 3 A4 #EY < ILCL Sh CD
117CRTh2” , ILC2 & CRTh2" , ILC3 N CD
117°CRTh2,

6. lin™ 41 Jfd (1) 4335 A% 5% il BC 1in-PE 114
X 10 461 JHF- 8 Ak A5 9 2.4l i 7K D 10 651 I A8 Ak 5 5
SBP L E WK A% A M A T Yt (R B R TR 2
5000 ml 7K ), 8 F FACS Aria [T =020 A% PE
e e BIPER AT 43 1E , BDR lin 400 . 1] lin 40
LA LPS (1 pg/ml) B3 8% 57 24 h, 4R 40 g
B3

7. S 2 B PCR A I lin” 20 ifg  TLC 1 % 58
K7 T-bet  ILC2 54 5 [ F GATA3 FIILC3 % SR K F
ROR~yt mRNA : i ] Trizol 12 7] 42 B lin 48 g 7 £ 54
RNA., Ht1 we B ORNA, i JT] PrimeSecript S 8% SR
&4 B RNA JL5% 550 ¢DNA i F TB Green 521}
JE 3 PCR A& M 3L 57 & xF %% 5% B 1 T-bet.
GATA3 F1 RORyt mRNA #4750, L g-HL8h & A
PE RN S B R 2 ik i AT e . ST
ER PCREIWIFFHINLE L,

8. ELISA B Al T4 = (IFN) -y . 4 i A R
(IL)-5 . 1L-13 . IL-17 1 IL-22: i I} ELISA £ i 328 571
& X B K bW B IFN-y | IL-5 . IL-13
IL-17 FI TL-22 K S HEAT ARG

9. GEit 2o b« BT A B 24 R SPSS 21.0 ¢
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R1 LB EREPCREIYITF

EIRZER S J7 5

T-bet I"¥if 5'-CGGCTGCATATCGTTGAGGT-3'
T-bet Tif 5'-GTCCCCATTGGCATTCCTC-3'
GATA3 I-Jif 5'-TCATTAAGCCCAAGCGAAGG-3’

GATA3 T iif 5'-GTCCCCATTGGCATTCCTC-3'

RORvyt |37 "-GCAGCGCTCCAACATCTTCT-3"
RORvyt T i "-ACGTACTGAATGGCCTCGGT-3’

B-ALzha H Ly
B-LEh & H i

"-GCATGGGTCAGAAGGATTCCT-3'
"-TCGTCCCAGTTGGTGACGAT-3’

[ Y Y )

PEAT 0T . FF A IEADMTHRET R x £ s 3R
TN, R I ST REAS ¢ K56 UEA T W 2 1) LR, B 3
ZO Wi T 2 e . ARG IEA i T
FRLLM(Q,,0Q,) %~ , K ] Mann-Whitney 1 5 i/
FraLE Al A o SR FH SR RIUTUBO 3 7E 1 e, 1
R BT L . AH AR 2B R H Spearman K 5
US55, A 36 7K A 0=0.05

& =R

1 —MAE O : A 2 — Mg AL WL 2, SBP 4
7 B PN e R, IR K AR R TT ULk, HLAE
JE 7K 85 5 ok T 380 B0 T, b R I 5 A 0 17 1)
it & e, B A TR 2491 A 2 AR B TR 2 461 T A O A
WX B s S A R R 1 P 26 2 B e 0 i
B R VU R T ARG IG YT S SBP SRR A5

2. R AL 5 5 A1 A I TLC A A AR 4k - A1 JE
M1 lin" CD45°CD161°CD127°1LC (5 PBMC f4 HL 51 76

Al K 20 SBP 2H B At B R ZH 2 R] (1) 22 5 T 5¢
i % B X (13.13%+2.84% 6 13.66%=+3.57% Lt
12.04%=3.10%, F=1.48, P=0.235) ,ILC1 {5 PBMC f#¥
L A7 B2l 7K 2 SBP 20 % fi e X R 2 =2 [i) 119 22 5
TG it 5 L (29.18%+7.34% I, 29.51%+7.95% L.
30.23%+7.90% , F=0.13, P=0.880) , ILC2 /5 PBMC i
LU A9 75 Bl i 7K 2H  SBP 2H S A B o B 20 2 (] 1) 22
5T G 2 B L (43.67%+10.24% . 41.72%=+
9.49% It 40.78%+9.44% , F=0.66, P=0.521) ,ILC3
PBMC [ {51 75 P4l i 7K 21 . SBP 21 % {5 %ot R 4]
ZIH) 22 7 4 it 22 L (28.13%+9.02% L
28.77%+8.27% It 28.99%+7.73%, F=0.08, P=
0.921). JFHE 1L % PBMC 1 ILC L5 5 ALT (r=
0.140, P=0.279) , T-BIL (r=0.136, P=0.293) 4] JC #H

3. T Ak B 3 IE K TLC e RE AR A« i K rh
ILC 5 I8 7K B A% 4 M 1) B f5) 7E 540 1 7K 4H F1 SBP
2 Z A 22 S C g1 5 L (12.27%+2.29% LT
13.22%%3.94%,1=1.21, P=0.232) . /K ILCI 5
HE KBRS AZ 20 4 L 517 SBP 2 v T B4l K 4
(35.69%+3.39% It 26.40%+3.85%, 1=9.36, P<
0.001) . ILC2 (% JiE 7K 5 4% 240 M 11 L 51 7 SBP 21
(36.83+7.70% ) Ik T 5. 41 i 7K 2 (36.83%=+7.70% Lt
48.35%+9.45% ,1=4.823, P<0.001) , TLC3 /5 i /K 24
A% I Y HE 9 7E SBP 41 A4l i K 21 22 8] () 2
S G 3T 2k B L (27.48%+5.80% Lt 25.25%+
7.29%,1=1.21,P=0.230) . ¥ 1L 3 15 K ILC
H %l 5 ALT (r.=0.053, P=0.681) . T-BIL (r=-0.118,

F2 SUUREAY R T B I PR BB L4
T H AR K SBP41 fe B X AR 2 ZIFI{H PE

1%k 41 21 20 - -
Bk 29(70.7) 12(57.1) 11(55.0) 0.74 0.575°
R ()" 49(33, 78) 50 (37, 76) 48(32, 69) 1.45 0.163¢
JE K 4R A B (x10°71)" 87(32, 279) 997(339, 5123) - 2.11 0.002
JE K AN (X 10971)" 24(17, 89) 318(146, 1 173) - 3.25 <0.001
ALT(U/L)" 142(87, 219) 105(76, 163) - 0.87 0.387
T-BIL( pumol/L)" 82(52, 183) 103(79, 283) - 0.81 0.419
SR IR J A ¢

HBV g 30(73.2) 16(76.2) - 0.54 0.697

HCV & 3(7.3) 0 - - -

WRG M 3(7.3) 2(9.5) - 0.98 0.212

R INERAAE 1(2.4) 0 - - -

TR AT AL 4(9.8) 3(14.3) - 0.88 0.309

T B (%) "M (Q,,Q,) ; SBP Jhy [ & AN T M MG I 48 5 ALT Jhy o SR 5% 420 5 T-BIL Jy MU ZT 36 s HBV iy S BT 59 5 s HCV S N LU 57
T 5 L] e, HoAth X g AL K 20 55 SBP 2H W] HL AR 5 = S AR AG I A3 F
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P=0.374) ¥ T0HI

4. SBP A1 J15 7K 1 lin™ 4 i 4% 5i DX 3R 38 F 4
PRl 53 WA 722 Ak - SBP 2H i /K lin 20 il 28 LPS JVU
B ST T-bet mRNA XS 2 15 B v F L4l i K 41
(1.7720.41 It 1.03+0.12, t=5.50, P<0.001) , %% 3%
+ GATA3 mRNA #H %F 3% ik & {I% T 20 4l JiF /K 41
(0.88+0.12 [+ 1.10+0.15, t=3.63, P=0.002) , RORyt
mRNA FH X 21 H 7E 5. 400 i 7K 2R SBP 41 Lin 40 g
T 22 SIS T2 L (1.06+0.13 [ 1.08+0.15, 1=
0.32, P=0.754) . LPS I J5 , SBP 2H Ji§ /K lin™ 4f g
53 WA TEN -y [ 7K i F PRl K 41, TL-5 FTTL-13 1)
3B IKAAR T BA A E AK 21, TL-17 AT TL-22 7K -7 B
i K 40 A1 SBP 41 Z Ml 1Y 2 7 L H it 2= E
M(F3),

RT3 S LUFREAL AR E IS K Tin 41 2 90 41 i PR
I L3S (ng/L, % + 5)

R B
IFN-y 95.55+17.85 133.5+23.88 4.03 <0.001
IL-5 60.90+9.78 47.30+14.41 2.47 0.024
IL-13 300.80+54.77  237.00+54.93 2.60 0.018
IL-17 63.90+9.57 70.30£11.65 1.34 0.196
IL-22 279.50+50.56  257.70+38.38 1.09 0.292

T SBP N A &AM B A 5 IFN 4025 1L Sy (1 40 A
AU AR K >S5 000 ml 1R, 4520 10 451)

i

H AT L —Fh 2 RGEVE , F 2
T JRAE JF e i B AR E LB A o TR AL AR
2550 W RN B, T AR RS RS E i &
PRIl I T e . AT S A2 HIL A
7 00 A ) SR G A B — T B 2, HEIE DY L I 44
VAL DK 448 A 375 1 T 4% 412 2 9 0 Iy 2% R AR 2 1 457
B PERVE A, 5 T R 0 A Ok B A g e R
200 AL | P A L 55 22 Tl 4 240 L 1) U 1 S
T8, PR R AE S 7 . (ELR , B 3G R A 7
JE& , A1 L A A48 R A% A R T e T
REAIG, DI e i J ™. R 1A g vy 25 T B
B 78 JH- 5 A8 3 v i VR FH AL S 42 4%, HL
KA,

TLC 2 i 45 5 1Y — 2 [ A7 S0 5 40 A, AR i
FT AR A AT R Y AN 434 ILCT  ILC2 A1 ILC3 3F.
BE 53 WIAERE S 7 T-bet .GATA3 F1 RORvyt i1 FH
N, 2 A3 W TEN -y (TL-5/11-13 \TL-17/11-22 % [H

T, RN A2 0GP SR TLC S A £ Fh
L LVER B (T YA Bt v R AN [R) 1) B 3 A 42 1
FH o IR 9 TLCT RT3 5 0 b 22 Bl e 46 R -2 ik
TG T A 7 JE o R Pk 2 P i e 175 5 I
LR b B F FREAL A A= I AT R AR DU BE AL
YA PR IR TE M A RS R B, ILC2 AT 3E i 4y i
IL-5 1 IL-13 412 1 g R PR s 4 Jf T 6 , 75 = AR
Y1 i 53 6 1L-10 FNFE AL A K -, 4 1 T 27 4k 4k
KRN BRI O MR R TLC2 T 4 I 1L-33 &
PEGRE R VE | ol PR it O UL 03375 5 40
YL, UL, TLC2 76 45 4 AL v 2 #5 1 4 F T
AE5 LT AL () A SR B DIAE G . 5 Z ALY
J& , ILC3 76 DU S Ak i 175 5 1) /DN BRURT &1 4 AL A A o
g i e AL (Y RN (R = G = 7S AN o)
JIg J5 P B S A A0 v TLC3 W] 3 o 439 TL-22 % 43 48
gi JEF A AR A IR T A TR BRARTLC
B MAE B b B BE A 9 BF 5T 2 B, A0 A I
HRIRAFAE TLC™S ™ ACHE 98 45 et 2 B, /1 1L 1LC
S FREAE {5 X HECRD FF B 10 £8 3 =22 [R) 1 22 53 e e i
2278 X ILC H A1) 55 A £k £ 25 JH ) R R G i 2 A
ek I, M ASRERE ILC B35 T Ik
PIR IR o

JHSE AN KRR 3 25 2 e SR A D RS, i T
TE P HERS 07 3 AR 2% G 9T P JER e T B0 SBP &
JHERE AL IS 7K R 3 o i DL R SR I R RE D . AR 5T
X HE 7K AR A TLC S AT T A, JFF A Ak B 3 R K P 7
TEILC, IE /K % TLC 1T BB YR T-ME A= BB
I Pk e S e P I 30 37 M T R A B SBP 3 B
{4 0] 9% 9 240 e 52 45 3 1) 0 g 3 288 BB IR A7 TLC Y
i ILC HLBifE B4l i K 5 3 SBP [ 2 (Al G
W1 22 5%, FLRE /K ILC Fe il 5 3 I D RE 7 0 . 3%
A o AHASTR] TLC S0 B 7 R Ak A IF H 4l i 7K
KA I SBP B H M AFAE 26 57 o Al TR IR L BT B0 I
PR T 75 AR K FR ILC T Fu T, TLC2 U AR
ILC3 M1 TE A8 Ak, 33 — &5 SR g 2o G 0 7 53 [ 7
IR VA0 DK 7 WA 0 DAESE o 3 ik B Ak Jk g
AR S T ITFRE AL H A TLC T 400 Eb 9 T 5 ol 3
O3 I TRN-y 25 FE G YL R T 90 W 28 A 6 1 L 78
T 9% 40 A TR e A ) sl T B 3 R E 40, T
TLC2 41 s L 451 [ ARG , 1B TLC2 76 JF i 1k & 3 SBP
HIVEF M ATE 2

ABIFFEAFAE— 78 1Y Ry BRA% L 158, TILCAE R
AT 8 5 Y A S A R A, o L T A S A 5
MIETE—E 4. Trabanelli 259\ 2k CD161 3-3E
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TEFTA ILC o HA ik, Raek CD161 /E R ILC 2%
E W R . 2 Mazzurana Z° 0 & W, K 2 5
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