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[ Abstract] Objectives To analyze the effect of cytokine-like protein 1 (CYTLI) on the pro-
inflammatory functions of neutrophils in septic mice. Methods C57BL/6 mice were randomly (random
number)divided into the sepsis group and control group, with 6-12 mice in each group. A septic mouse
model was established by the procedure of cecal ligation and puncture (CLP). Neutrophils were isolated
from peripheral venous blood 8 h after the procedures according to the density gradient centrifugation
method, and the neutrophils were treated with CYTL1 recombinant protein. The Boyden chemotaxis
assays were used to detect the activity of CYTLI1. fMLF and interleukin-8 were used as positive controls.
Phagocytosis was determined by confocal microscopy or on a FACSVerse. Reactive oxygen species

generation in neutrophils were monitored with the commercial CellROX Green fluorescent probe.
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Results
of septic mice [(10.0 + 2) vs (66.3 + 4), r=-21.6, P < 0.0001]. CYTL1 has stronger chemotactic activity
than IL-8 [(66.3 + 4.0) vs (21.7 £ 6.5), t = 10.1, P = 0.001]. But the chemotactic activity of fMLF and
CYTLI1 changed little on neutrophils of septic mice [(66.3 + 4.0) vs (86.0 = 13.5), + =-2.4, P = 0.073].
CYTLI could augment the uptake of E.coli by neutrophils compared with the sepsis group [(7.35 + 1.66)
vs (2.84 £ 0.62), t = 4.4, P =0.012]. The number of E.coli particles swallowed intracellular by a single

Compared with the control group, CYTL1 showed strong chemotactic activity on neutrophils

cell significantly increased upon the stimulation of CYTL1. CYTLI1 could also enhance the intracellular
reactive oxygen species production of neutrophils of septic mice [(84340.1 + 5353.5) vs (351018.7 +
72291.7), t = 6.4, P = 0.003]. Conclusions

neutrophils in septic mice. In the early phase of bacterial infection, this protein may play an important role

CYTLI1 can prompt the pro-inflammatory functions of

in regulating the inflammation.

[ Keywords ] Cytokine-like protein 1; Neutrophil; Chemotactic activity; Phagocytosis; Reactive

oxygen species; Sepsis; Innate immune response; Inflammatory

Fund program:National Natural Science Foundation of China (81641089)

DOI:10.3760/cma.j.issn.1671-0282.2020.02.0014

JeFEIE (sepsis ) J2EYL T 1 32 F W 2R I 5 2
BT TS B I REREAS o e AR, R A
MH I Z A E R, PR %
AR P R SR N B B, 2 /NG 4%
WAER AR, I TP 2 A A5 i A %
WHINRE . — 7, AR ORI A R R A 5
8, KRR WUBORL . REUE PRI (reactive
oxygen species, ROS ) SFIJHE, ML BRpEIA |
PEHERG I FE LS P RS — T, PRkl
OB FF S0 o B RO B ROS, 45 N K 4 M
[N AR i OB S N 9 e et N (= 21 I e
B, SR EDREER Y, mMitEkFIT,
MIREHCE S B0 s L, FRR IR S
BomyE bR 2T R BILE] X T 2D W i
BEIE ARHILA], BERIAY TS A R L,

4 Bl [N+ #F & 1 1 (cytokine-like protein 1,
CYTL1) J&—FE AR 2 RIB /N353 W
B, BHBIRSE, 136 M EEERSRES 7. CYTLI
Hag—sfafuH 7, Hsz o2 2 i ige A
Tk CCR2B™, AJ DL i 25 A% Z Rt g
s 20 it = A A TE e, {2 CYTL1 A B2l
AR ¥4, AR S HAE Yy RE Jr 5 42 A 20
P20 P IR U HLA TR I A
oAk VR B e DI RE RN A BRG BE N /N T B
J, SEPEANERI TS, KRR SNy AN
T WM B N B A e AR SRR E A . L, R
HAEMRRIE TP ER], AR T2 T fipmits &
F R IBLE . ABFRAE B HAFLEALAR (cecal
ligation and puncture, CLP ) il £ ) 25 HL e 75 5iF 45

Airpr % CYTLL X kg e o gesgm . kit
— 5 T R A% O B B 4 R MR AR L T B 1Y
ML, AR AFRZR MEREAE Ao B A FRAIL ] $2 5B 1)
RIS G A 5T St
1 MRER®
1.1 LA

FYLCYTL E A AFIE 4L A b2 & A5 1
FIEAL ( N-formyl-Met-Leu-Phe, fMLF ). 4/
# (interleukin-8, TL-8) FIFEASZLE =FEM MY FH L
WRFEEEYFHEA R/ R . FITC-E.coli, PBS Fl
YRS TR RE [ 9 [ Invitrogen 23 F
12 7%
1.2.1  Mephe/ DRI S, CSTBL/6 /NI F 42
FEEREBE LR . i 8~10 w, A
19~23 g, @M TEREFEED3d (5 H /% ). F CLP
Wl A MERERE R MY 5% KA 50 0.8 mL/kg JiEJEE
TSR/ NR, WEERERDIO, BREEW, &
0] 5 9 LAGZE TP s 4-0 22284541, 1 25 gauge
EFECEGH LR, B2 EAME R EE R R
J5 K RIS E R K | mL HEATRUARE 9. %5
Seus el AL K2R A R R B sh e B 5y 25 i it
(No. 20176PHB160-01 ).,
1.2.2 AN JE I v v R 20 B 5 B R R R
B0 A E i 43 R A i 1 AR R
( Biomedical Technologies, 3% [ ) 1 BH 54 40 fy
32 KGR TR B Z AT 2 2 [ IOk 21
FEAEH WS B 240 B FH AR FR A TE ML RPMI 1640 55
FRILTEVEWIVR o LA A B Sk s 41



AR AL E AR ZRE 2020 4E 2 155 29 %5 2 1 Chin J Emerg Med, February 2020, Vol. 29, No. 2 - 201 -

123 WPk b DI RE I E 4 ] Boyden #4
fb/NE (Faleon, dtat, WE) 58 43O
ZHAN CLP 21/ B33 4R I R 4, 1 PBS.
CYTL1. fMLF F11L-8 #17#afk. CYTL1 H 0.1%
BSARPMI 1 640 F 3 e ii AT 2 10 ng/mL ; fMLF
I IL-8 S BRI XS RAC Ry “ 2 i 807 b AR,
JEE R iy R ); PBS SHBIMEXTE
4 Boyden ¥t/ NE IRZMBHEAKE- G L, K
R AL B4R 3 pm FLAERY
PVPF A0 . i mA L2 £, #
b/ NE B TR AN 37 °C, 5% CO, WHARHIE
0.5 ho LA ZE RS/ INLRBEPLIE RS 5 AR5 5E
PREF (x 400) THEIBCFIETTAL
124 PR M AR RE DRI He BRSOL R bR
LR AR & U B (Phagotest 15 &,
BD A~ Fl, HE), f#iZ 0.5 mLHBSS 5 FITC #rid
1Y E. coli k-12 TR TRy FE401R Ao PRI (
fL0.5mL) + flhi (Bl 0.5 mL) 37 CHOLIFF
30 min 5, ZEBR FIEW, A 100 wL 125 g/L &
Wit (pH4.4) 1 min (EKZ4 E. coli k-12 fkr ),
T3 A A AS I FITC 28GRI, X kA A
VEFHAHML) E 3 L RHSP 45O CR I (4 A w4
W) 70T, A E e E s, R
B A AN M A W R A T PR A
1.2.5 ROS Bzl FH Ak USR0S L4
DCFH-DA (BestBio, i, H[E) Kl ROS j=4,
Fi 8 1:1 000 FHTC I I 15 52 WM B DCFH-DA, fifiZt
WeBEN 10 pomol/L.  HrHR7 0 A 48 5 BV T4 1
1) DCFH-DA H, 37 CANfLEE 348 NS E 20 min.
FHIG LT A0 M 55 TR PE A A it =k, A i =R A g
SO R S
1.3 SFitERHE

fii F SPSS 20.0 Ze iR 4 % 52 55 Fh 4 i 47 43
Bro FFEIERS AT GORSR IS £ prifE2
(Mean £ SD ) FI~, 0 iR H AL ¢ K5 5
THECTORER R R, A iR R %
PLP < 0.05 hESNBEHAZGIHAE L.

2 #R
2.1 CYTL1 3fPREEE/NR A IR ZH B B RE 1L 75 1
CYTL1 X X6 HEZH /IS B Hb P A 200 i e A 3 1A

i, (ERFMERIE /N P R AR L TG TR,
PR AL I 22 S A GE 2 [ (10.0 £ 2.0)

vs (663 + 4.0), t=-21.6, P < 0.01], SARZA
LR TR TR, 455 o, CYTLL Byafeis
PRI ST R bR IL-8[ (66.3 + 4.0 )
vs (217 + 6.5), t=10.1, P=0.001]; 5 “ZmR"
AL fMLF B 220 Ge it L [(66.3 + 4.0)
vs (86.0 + 13.5), t=-24, P=0.073] (&l 1A),
2.2 CYTL1 XtBRFAE/NR PRI 40 FE ROS &5

Eap=A |

GBS RRZEFN CLP /NS b4,
CYTLI A TR, XA MAKG I A 2 i
4l ROS BERIUK -, 455 /R CLP 4l/NH k4
ROS FERICE & = TXTRELL [ (17 5620 + 21566 )ws(84
3401 + 53535), t=-200, P < 00001], CYTLI JJAJLk
A CLP /N PRI AR Y ROS K- [(84
340.1 + 53535 ) w(3510187 + 72291.7), t=64, P=0003]

a b

Chemotaxis assay ROS
z £ WT mice b 500000
$100] =m CLPmice d f

400000
£ 300000
=

o
© 200000
a

100000

0 o
chemoattractants PBS cYTL1 IL-8 fMLF & & N3

A: 5 CLP 41 PBS L% P < 0.05, P < 0.01 ; 5 WT 41 PBS
FE# P < 0.05,°P < 0.01. B: 5 CLP 41 4% ,°P < 0.05,P < 0.01,
CLP, cecal ligation and puncture, HHZ5FL LA ; ROS, reactive
oxygen species, FIhPHEYI,

B 1 CYTLL /B ok 4 i gl £b 1% P R ROS BETIK -
HIREM o

Fig1 The chemotactic activity of CYTL1 on mouse neutrophils and
its influence on ROS release
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