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Expression of serum cytokines in BALB/c mice with
Staphylococcus hyicus detected by antibody chip
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Abstract: In order to analyze the expression of inflammatory cytokines in serum of BALB/c mice infected with
Staphylococcus hyicus at different time point, the serum of the BALB/c mice infected with staphylococcus hyicus were
collected at both 24h and 48h post infection, and the levels of 32 cytokines were detected by cytokine antibody chip
technology. The results showed that there was a significant change in the level of cytokine from serum in mice infected
with Staphylococcus hyicus. Compared with the control group, there were 5 cytokines significantly changed 24h post
infection. Among them, 4 cytokines (G-CSF, IL-6, KC, MCP-5) were expressed 2 times greater than controls. After
infected 48h, 4 cytokines significantly changed, and 3 of them, including G-CSF, KC, MCP-5, were expressed 2 times
greater than the control levels. The expression level of 11.—12 were significantly lower than the control levels at both
24h and 48h after infection. The inflammatory cytokines play an important role in the process of S. hyicus infection. It
is feasible to screen staphylococcus hyicus related protein biomarkers from serum by applying cytokine antibody array.
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B HPE R (exudative epidermit, EE )
JE PR R 2 BR R L B Y — Fh 2L e, AT
WYL e 2 B B R 6, e S UK AN
B MisET, LT R0k 70% 121 . %%
() % A 4 IR IR 3 B T BRI &5 ik
PRz . BHA, fEE. B IS EZBA IR A
Jod B R B9 [3-6 1 S5 A ER TR 0T 43 N A T
JIBIRICHE R RR, Wik iR 2 &
ERFESET s, HETE A S M sA ek
AU R R TR R R g A IR 4, e ST
Fop B WER) ExhA . ExhB. ExhC Al ExhD, L)
K HARZZ 3 S8 (1) SHETB [o-10]

BT BoR, RUEANI R F1E50% 1 &
JE AR R HEEEAER )[R RN 2 R
PR B R 1 23R 7K A B TER AT Mg
FIEREA R B, A AT R R B B AY EL
TR T B B AR — BRI A P
R AFRBAEA N, HIEEmEE, &R
MR mRr AR A SR, MR
FAR P . AT AR TR 2],
PEAR, PO R X A S A WIAR & 1) 2 B
2 S B TR A HAT F AR [3-1s)

A5 38 2 BAAOE R R AR R I T 8  A BR
FEE BALB/c /NS LT R AN R T-rY 3k,
B FEFFE S AN PR AR5 A A Bk P R e R v
WIFEHT, [RIAsH 36 T RE AP A A AR

1 5T
1.1 iREA e

PR CF-1 (JQ728492) B A RAERK
B RIS AAM-CYT-G2 RAE
K Hidk.es i W A )7 JH RayBiotech 24 F]; 4 JF]
1% BALB/c /INERIW FH B 7 BERFR2E
1.2 REAHE
121 fiFERE ¥4 I BALB/e /N 24 B
BEALAY 2 41, 412 2o I 4ny 4 2/
L LA AR R T S K 0.2 mL (CF-1 & &
1.0 x 105CFU ) , XF BB (/N B B K Y PBS
Woo PITETSG 24, 48 h RAEMW, WCEIM;,
T -80°CIRAEA
122 @EsBET LHEAMEHT, REN
S PIIE, 2 B3RP T I B IS A . B FR B
R dt, 37°CH;5% 18 h, Wk H PR 7% iE
frgetagine, JFH T RIZaiR o,

123 fwFmpn - Fadkn MmEmEERN T
14 Fz Il > H RayBiotech Mouse Cytokine Antibody
Array G Series 5 .0 A ARME (1% RayBiotech 23
A FEEARF A ) . AAM-CYT-G2 it i ffi Jay L3
Lo B3 70 R BUh, Roka R 4 DMREAR L
X, BEIEEAR SIS X TS e T 32 A
it PR 8 e R B A R 9 ek F 4 i A
FOALSEHEME 2 K. FERELRWT: (1)
A LM A 100 WL & W, £ H 30
min. LW, BFLMA 100 w LEES, %
A AR, EE . (2) ffiH Thermo
Scientific Wellwash Versa it» 5 Ve ALIE E3E H-,
BFLUINA 250 wLYER 1, 350k 6 I LA

£1 AAM-CYT-G2 R BR R EFArE

Posl Pos2 Pos3 Neg Neg 6Ckine CTACK Eotaxin GCSF GM-CSF
Posl Pos2 Pos3 Neg Neg 6Ckine CTACK Eotaxin GCSF GM-CSF
IL-2 IL-3 IL-4 IL-5 IL-6 IL-9 IL-10 IL-12p40p70 IL12-p70 IL-13
IL-2 IL-3 IL-4 IL-5 IL-6 IL-9 IL-10 IL-12p40p70 IL12-p70 IL-13
IL-17 IFN—y KC Leptin MCP-1 MCP-5 MIP-1a  MIP-2 MIP-33  RANTES
IL-17 IFN—y KC Leptin MCP-1 MCP-5 MIP-1a  MIP-2 MIP-33  RANTES
SCF sTNFR1 TARC TIMP-1 TNF-o Thrombopoietin VEGF Neg Neg Neg

SCF sTNFR1 TARC TIMP-1 TNF-o Thrombopoietin  VEGF Neg Neg Neg

TF: 6Ckine: WHIKAHLUBILET; CTACK: KK T AL T Eotaxin: FEMRANMIEALE T; CSF: SEIEMIBE T
IL: FHAE; IFN: THEE; KC: CXC Z5MEMLH T Leptin: JRUEPE A F; MCP: B 4IMEAILE H; MIP: B WS40 IE & H;
RANTES: #fbHEAIEHEF; SCF: T4IMET; sINFR: MRERSEHET2ZK; TARC: MRS BMAET; TIMP: JEFi4)R
EAME -1 3R TNF: EIRFER F; Thrombopoietin: M/IMRAERZE ; VEGF: L4 A % 4if AR K
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22 ARAE/MRIFEHEEEFHERRIE
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Jii 24 h R EG2H 5 % BRAH /)N BRI 40 B AR AR e
AAMEERWE 2 (B =) s, A s
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THAM R TR T B AR, Hip ik
T 2 5 0L AR A 44, A G-CSF,
IL-6. KC fil MCP-5, IL-12 1y 51K T X
H—2F, W2 n]H, R M IE T G-CSF,
IL-6. KC F1 MCP-5 1) & 35 43 il oh % AR 21 1)
3490.13. 9.98. 4425, 7.05 £, IL-12 4 3 ik
HOMGTRZLAY 0.49 £,
222 RGPS 48 h ke A T eg Ak R
Jii 48 h I 2H 5 X B AH 1 /)N BRUAL Y 40 B AR AR e
AAMEERWE 3 (B =) . A s
RN, SXTRAME, Mg E T IE
4AYIIEIN FRIZH BT B Ak, Hh s
AT 245 DA A AR A 34, 4% G-CSF .
KC 1 MCP-5; TL-12 {335 [RIRER T iR 4 —
Ao i 2 A, 4L iE h G-CSF, KC
MCP-5 B 23553 R %f BRZH 1Y 1423.58 . 3.78.
3.44 4%, 1L-12 (RSO IR 0.47 5.
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2.3 CF-1 B3 BALB/c /)R 5/ BRI 75 48 Al
EFERRIE

CF-1J8&J% BALB/c /NFUS 24 48 h, IML7K
SRR (K2, K3, B =) kxR
Tk R (£2) R, Y524, 48 h
A 3 M N TRk KT 2 5L L, g
W G-CSF. KC H1 MCP-5; Fik/KFEHET
X HE—2- B A R - TL-12,

®2 HAREATFESRETLELY

T g{ﬁﬁ’ﬁ ( iﬁgﬁé’#ﬂ‘\/ X HRZH )
YT 24h LS 48 h
6Ckine 1.25 1.04
CTACK 1.40 1.26
CCL11 1.37 1.29
G-CSF 3490.13 1423.58
GM-CSF 1.50 0.85
IL.-2 1.07 1.13
IL-3 0.96 0.91
L4 1.02 0.15
IL-5 1.03 1.92
IL-6 9.98 1.51
I.-9 1.10 1.52
IL-10 1.25 1.33
IL-12p40 p70 0.49 0.47
IL-12p70 1.13 0.55
IL.-13 1.46 1.92
IL-17 1.10 1.03
IFN-y 1.11 1.11
KC 44.25 3.78
Leptin (Ob) 1.77 0.55
MCP-1/CCL2 1.02 1.11
MCP-5/CCL12 7.05 3.44
MIP-1 alpha/CCL3 1.97 1.93
MIP-2/CXCL1 1.64 1.98
MIP-3 beta/CCL19 1.08 1.99
RANTES/CCLS5 0.55 0.91
SCF/Kit Ligand (KITLG) 1.81 1.92
sTNFR1 0.72 0.52
sTNFR2 1.94 1.55
TIMP-1 1.27 1.81
TNF- o 1.12 0.93
Thrombopoietin 1.18 0.77
VEGF 1.43 1.42
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PRIZWT K TG hric i ie . DA B 48 R fid
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A O . FEARBIEGE A, /)N BRL At i PR e
AR5 5 A TR ARG 32 R R 1, Ik
TSR EAT BRI T, Hd 4490
Ji 4 7 (G-CSF. IL-6. KC., MCP-5) 1E% %
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JEZ CXCL1 1Y =y 238 58 A R 1S AH
X Laae] o REFGEHR, G-CSF Al KC AN
FTb i, TR A A R A R b R R
— SR
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EIER T Bt R ORAER, A TR R A ER
PR 10 T AL B 22

Sk

[1]  Park J, Friendship R M, Weese J S, et al. An
investigation of resistance to beta—lactam
antimicrobials among staphylococci isolated from
pigs with exudative epidermitis [J]. BMC Vet
Res, 2013, 9: 211.

(2] ZH, SRAREL, RICHE. IRRME 4 SR 1R 27
PRI 38 %0 R BOm e (1] . rhE S
1z, 2015, 35 (8) : 1456-1462.

[3] Andresen L O. Production of exfoliative toxin by
isolates of Staphylococcus hyicus from different
countries [ J]. Vet Rec, 2003, 157 (13) : 376-378.

[4]  Lammler C. Staphylococcus hyicus, the cause of
exudative epidermitis of swine [J] Berl Munch
Tierarztl Wochenschr, 1990, 103 (2) : 60-63.

[5] Tanabe T, Sato H, Sato H, et al. Correlation
between occurrence of exudative epidermitis
and exfoliative toxin-producing ability of
Staphylococcus hyicus [J]. Vet Microbiol, 1996,
48 (1-2): 9-17.

[6]  Futagawa—Saito K, Ba-Thein W, Higuchi T, et al.
Nationwide molecular surveillance of exfoliative

toxigenic Staphylococcus hyicus on pig farms



(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

across Japan[ J]. Vet Microbiol, 2007, 124(3-4):
370-374.
Arsenakis I, Boyen F, Haesebrouck F, et al.
Autogenous vaccination reduces antimicrobial
usage and mortality rates in a herd facing severe
exudative epidermitis outbreaks in weaned pigs
[J]. Vet Rec, 2018, 182 (26) :744-751.
PXRET . 0 2 BRIA 77 2% 2T/ DR B BIAL ST
L TR, 2011(2) : 119-120.
Andresen L. O, Bille-Hansen V, Wegener H
C. Staphylococcus hyicus exfoliative toxin:
purification and demonstration of antigenic
diversity among toxins from virulent strains [ J].
Microb Pathog, 1997, 22 (2) : 113-122.
Sato H, Watanabe T ,Murata Y, et al. New
exfoliative toxin produced by a plasmid-carrying
strain of Staphylococcus hyicus[J]. Infect
Immun, 1999, 67 (8) : 4014-4018.
McDonald C L, Steinbach K, Kern F, et al. Nogo
receptor is involved in the adhesion of dendritic cells
to myelin [J]. ] Neuroinflammation, 2011, 8: 113.
Gupta S, Manubhai K P, Mukheriee S, et al.
Serum profiling for identification of autoantibody
signatures in disease using protein microarrays
[J]. Methods Mol Biol, 2017, 1619: 303-315.
Jiang W, Huang R, Duan C, et al. Identification
of five serum protein markers for detection of
ovarian cancer by antibody arrays [ J . PLoS One,
2013, 8: €76795.
AR4E, EibdE, IR, 55 IR0 Juig R i
T RAE P T A TR e i K o b (1] B
T A4, 2017, 26 (5) : 566-569.
TR, SRMEHE, XIFH, 5 . SVEIRAESE
IR Rt i B R S PN N E R TN T B A
L FHE:, 2016, 14 (4) : 530-532.
R, NG, SR, AF 2 EE BT S A
MR GAE N R I2 Wb ey R [T AP
JIEZE, 2012,20 (10) : 785-788.
Huang X, Gruner B, Lechner C J, et al.

Distinctive cytokine, chemokine, and antibody

[18]

[21]

[23]

[24]

[25]

[26]

117

responses in Echinococcus multilocularis—
intected patients with cured, stable, or progressive
disease [ J]. Med Microbiol Immunol, 2014, 203
(3):185-193.
RRAH, AHIEESE . AR R 1R B S O B Y
BEFEHERE [I]. T ARARIL R, 2010 (4) - 201-
203.
RIS, BhAk . 12 S AP BRI A N 4T
S ETE (AL S Um e Eh P ESS S
HRGIRFARZILC], 2017: 708-715.
Quan X Q, Ding Y, Feng R, et al. Expression
profile of cytokine in gastric cancer patients using
proteomic antibody microarray [ J]. Oncol Lett,
2017, 14 (6) : 7360-7366.
Li Y, Wang L, Zhang L Y, et al. Serum cytokine
modulation after Staphylococcus hyicus infection
on BALB/c mice[ J . Genet Mol Res, 2015, 14(4):
16682-16693.
A, FZ . IL-6 A AP ST VAT &
HE PR R ARSI SRR (1], A5+
A, 2017, 33 (5) : 699-703.
Bhattacharya P, Budnick I, Singh M, et al. Dual
role of GM-CSF as a pro—inflammatory and
regulatory cytokine: implications for immune
therapy [J]. J Interferon Cytokine Res, 2015,
35(8): 585-599.
BRI, WHECE ORI A VR R T A g
PR HE LT ). P, 2012, 21(3):
203-205.
HITME, I, B, . CXC L T 7E i
TP TEBERRE [J]. PUEREE 22, 2013, 25 (4):
639-641.
Zhuo C H, Wu X Y, Li J, et al. Chemokine
(C=X-C Motif) ligand 1 (CXCL1) is associated
with tumor progression and poor prognosis in

patients with colorectal cancer [ J]. Biosci Rep,

2018, 38 (4): 1-8.

(iEsmit  EEH)



