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[(fE] BB W C57BL6 /NEUBGL H AR U5 R R4S Th17 AR RN, Fik 20 2 C57BL6 /)
FUBAAL A R B A A IR, f92 10 W, RSN RN TR BB H AR i ), #5 B (40+5) 4%, BRYLJE 5~6
JAY BN R R LS B D ARIE, 2 DU/ CD3 BTEREPiIA (anti-CD3, 1 wg/ml) A/ CD28 PATTHENT
K (anti-CD28, 1 pwg/ml) HIEL, H53% 4 h J5CSELNHE, RT-PCR AIN/NEUW M U g ik 40 P I 40 2 17 (IL-17)
FNYE B R AH G 32 /5 (ROR-yt) mRNA W9¥E5RKF-; Hi3% 72 hJ5, ELISA Rl 40k ss Bisw IL-17 My TR
(IFN=y) W&, [FEHOEER (PMA, 10 ngml) FIEFREE (1 pg/ml) SRS h G, RAGREKEFRE, i)
FANMIARA I Th17 AUAEAY & EAHABAEE FA97™ 4, 458 ELISA KSR s, BN R 2555520 1
T IFN-y [(214.3+62.6) pg/ml] F11L-17 [(176.8+62.1) pe/ml] FY& B & THEHENEL [(46.7+13.9) F10 pg/ml] (P<
0.05), RT-PCR K% 5 7%, IL-17 F1 ROR-yt mRNA #5537kt i T/ N, e/ U R IR 40 CD4+ T
4t Th17 QUM LLEIR (055+0.03)%, B ETEEE/NR [(0.16£001)%]  (P<0.05), #E CD4*T Z4ufifur, 1L-17+ 114
M 0.06%, IL-17+ IFN=y*F1 IL-17* IL-5*400f4% &5 0.02%, 1L-17* L9408 &5 0.019%, ARKMF] 1L-17+ IL-10-F1 IL-17+
Foxp3*4ifits, &5i& HAIM W HERY: C5TBL6 /NRI I R D 4568155 Th17 400/~ 2E . Th17 40AEREW 114, K>
HEAY IFN=y, IL-5 FIL9, RO IL-10, HARFKIA Foxp3,
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Immune Response of Th1l7 Cells in Mesenteric Lymph Node
of Mice Infected by Schistosoma japonicum

LUO Xue-ping', CHEN Dian-hui', XIE Hong-yan’, GAO Zhi-yan'
FANG Hui-long®, HUANG Jun'"

(1 Department of Pathogenic Biology and Immunology, Guangzhou Medical College, Guangzhou 510182,
China; 2 Department of Functional Experiment Centre, Guangzhou Medical College, Guangzhou 510182,
China; 3 Department of Parasitology, Xiangnan College, Chenzhou 423000, China)

[Abstract] Objective To observe the immune response of Th17 cells in mesenteric lymph node (MLN) of
C57BL/6 mice infected by Schistosoma japonicum.  Methods Twenty C57BL/6 mice were randomly divided into
infected group and control group each with ten mice. The mice in infected group were infected each with 40+5
S. japonicum cercariae. Five to six weeks later, MLN lymphocytes were separated and stimulated for 4 h by anti-CD3
(I pg/ml) and anti-CD28 (1 pg/ml) before examination of 11-17 and retinoic acid receptorrelated orphan receptor yt (ROR-yt)
mRNA by reverse transcription PCR.  The level of IL-17 and IFN-y was detected by ELISA after culturing with
supernatant for 72h. MLN lymphocytes were stimulated for 5h by 10ng/ml phorbol myristoyl acetate (PMA) and 1 pg/ml
ionomycine. The intracellular cytokines were stained and the content of Th17 and other cytokines was examined by flow
cytometry. Results The level of IFN-y [(214.3£62.6) pg/ml] and IL-17 [(176.8+62.1) pg/ml] in the supernatant of culured
MLN cells from the infected mice was significantly higher than that of normal mice [(46.7£13.9) and 0 pg/ml) (P<0.05). The
expression level of IL-17 and ROR-yt mRNA was also considerably higher than that of normal mice. IL-17*1L-4*, 1L-17*
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IFN-vy*, 1L-17*1L-5* and IL-17*IL-9 cells accounted for 0.06%, 0.02%, 0.02%, and 0.01% of the mesenteric lymph node

CD4* T cells of the infected mice, respectively.

However,

IL-17* IL-10* and IL-17* Foxp3* cells were undetected.

Conclusion The MLN of S. japonicum-infected C57BL/6 mice can induce the production of Th17 cells, and these cells

can secrete 114, less IFN-y, IL-5 and IL-9, but not IL-10, and can not express Foxp3 in the infected mice.

[Key words] Schistosoma japonicum; C57BL/6 mouse; Mesenteric lymph node; Th17; Cytokine
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FENLAR IS N PR Sy N 225, CD4* T 4 AR Ak
N T AR RS, S5 RENENS BB, I
TEGPEIH o h R EEEAE R . Y CD4* T 4 7E 4h
WA Z PR RS, E¥45068 Thl Fil Th2
PN RE, HET, B2 Thl7 4iffi2 CD4* T 40
5 3 FPST A Th HAESERE™S >, FF F B e o |
JHIed . ARAE SN FNASABHE R 1 & A= R & i v ke 3] B 22
YER . Th17 20 M i 32 228500 R 72 A i A % 17
(IL-17), 117 22—+, nIfEst T 40iEnY
TS RO L K 20 . PN 2 A R s T S A ™= A 22
Fhan Mo I 7, 40 IL-6., 40 M-I ek 40 i ) 384 I 1
(GM-CSF) FAHRIZEIN 7, M FEAAE B2

H A 1 HEU oAy LR Fy he ek SRR e Mg, TR
S Thl, Th2 F Treg 04, RIBA R BN,
Th17 4 AT GEE i 20 WATL-17 76 L s rs 51
Yo B N P E AR R TR HAR I R TR
BUES RIS 25 AR BRI 22 BEH T 25 2 i
BRIk eSS, MR RN A EEG T, R
WRELSE Th17 Y 7= A= 1T BEXT i T2 G I 24 A IR 15 K 4%
HEEMER, FHARTITY FZE L B A i g
CS7BL/6 /N R IR 45 Th17 400 S i

M ETTE

1

11 S3zh4h  6~8 FMENE SPF 9% C57BL/6 /Ml
20 2, WG ATARE AL s FRMEETIRI [
TLVEE 2 HURBIIR IS T, Bk kA B, H
TN

1.2 £ ZXAAME /R CD3mAb, $i/M R
CD28mAb, BT % & (ionomycin) . K EE (PMA)
AR AFIEE R (brefeldin A, BFA) W H 3 Sigma
N B/ IL-17 ELISA K650 &% [ 35 [ R&D
AT, N y-THEE (IFN-y) ELISA i3 & [ 2
BD /A ], Trizol W H 35 [F Invitrogen 23 H], RT-PCR
AN &M H HAS TaKaRa A A, 340 ARAN H HY
/N ELPE G FR T CD4-Perep, CD8-FITC. IFN-y-APC.,
IL-4-APC, IL-5-APC, IL-9-APC. IL-10-APC. Foxp3-

APCHI IL-17-PE 4 550 BEHU AR F 25 B BD A H],
RPMI 1640 5535l Hank's A [ 25 [ Gibeo A H],
i 2 Mg H 32 & Hugene A ], PCR #EIRML Ry 32
Bio-Rad A &)=, FACS Calibur =AY k36
BD A HEIF=hh, EIx800 RS I BioTek F= i,

2 FHik

2.1 AR Es 20 2 6~8 JAlIRHEN: SPFZ&
CSTBL6 /NFEEHL Y MBI IR, 434 10 H, J&
YLt/ N SRAMEH R RIE G B A R R M (40+5) 2%,
22 ARARELENmpa iRy E YA/ R
Ye HA I AR5 5~6 J&, HRBREUM, Bisiabst,
TCR R R R EL S, BT 200 B M doe,
1 ml Hank's &, FTESTAVERSHHES; H 15 ml #.0%
WA R A B, 4 °C, 600xg BS.0> 8 min, F I
J8; 10ml Hank's JHEAIM, 4°C 600xg 50> 5 min;
Hank's VRUERZME 2 U5, FH 2 ml RPMI 1640 584255
FEW TR, 04% AWML, L

2.3 ELISA #] TL-17 F= IFN-y 7K 8% 40 i) 55 i
A 2x10%ml, ] anti-CD3 (1 pg/ml) #F1 anti-CD28
(1 pg/ml) H#%, RAEMA 96 FLFIEANMIET SR,
BRAL 200 wl, % 3 NMEASfL, WEFERET 37 C, 5%
CO, ZHAE G FRAE PR35 72 hy WOAE ZM MO 35 B IS W
T-80 CHAE, HITHM IL-17 Fil IFN-y /K-, EAkd%
MRS/ TL-17 A /NEL IFN-y ELISA #5528 57 & 15
WIS, BRSO E MO (A (H) .

24 RT-PCR #&ml  JA%E A0 0% R 5%10%ml, 7E4H
J 2 N B R N anti-CD3 (1 wg/ml) Al anti-CD28
(1 wg/ml) H¥, RAFET 37°C, 5% CO, 4ifiss
FEAATIESR, 4 h SRR Trizol RNA {RAFIR,
F-80 CLRAF 81 FH Trizol IlFIHEHA RNA, 0ikE 5%
T HAMERBIZER (cDNA), DL B T PCR
Pyt G SRR (1) R A RAFE AL,
¥ BB A (B-actin) YENNZ:, 1S B-actin 1)
E. NS IFESr 5 5-CCGTAAAGACCTCTATG-
CCAAC-3" Hl 5 -GGGTGTAAAACGCAGCTCAGTA-3' |
PR BER 293 bp, RNAKZR: 10xPCR ZHK 2.5 pl,
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10 mmol/L i %8 A% 1 =R (dNTPs) 1 pl, 10 pmol/L
B-actin IRETIH 0.5ul, Ex Tag B (5U/pl) 025 pl,
¢DNA 2 pl, RNase Free dH,0 1875 ul, S 5140
95°C 3min; 95°C 45s, 50°C 45s, 72°C 1min, 3t 30 >
PEER; 72°C 10 min, §788 1L-17 B9 E RS 1085143
N 5 -TCTCATCCAGCAAGAGATCC-3" Fll 5 -AAGTT-
TGGGACCCCTTTACAC3', ¥4 F Bl 300bp, S L
KZ . 10xPCR ZZWi 2.5 wl, 10mmol/L ANTP 1pl,
10 pmol/L. TLA7 BAHIH 0.5 ul, Ex Tag B (5 Ulul)
025ul, ¢cDNA 2ul, RNase Free dH,0 1875ul, Shisk
4. 95°C 3 min; 95°C 455, 50°C 455, 72°C 1 min,
330 MEFR; 72 °C 10 min, §73G 4k H R AH G PO
ZA& (ROR-yt) B9 b T ¥ 51 9 )¢ 5 43 5 ol 57 -
CATCTCTGCAAGACTCATCG-3' #15'-C AGGGGATTCA-
ACATCAGTG-3', ¥ e Bl 183 bp, JRMAR: 10x
PCR 220 2.5 wl, 10 mmol/L dNTP 1 wl, 10 pmol/L
1 RORyt IRE 514 05 pl, Ex Tag (5U/ul) 025 pl,
c¢DNA 2 pl, RNase Free dH,0 18.75 wl, JZ v 244
J: 95%C 3min; 95°C 455, 58°C 45 s, 72°C 1 min,
I 34 AMEHR; 72°C 10 min, 193RI MEEEI R TK

25 wmig A mpe R F g e 1-17, IFN-y, 1L-4,
IL-5, IL-9, IL-10 f= Foxp3 K-F  HH{dHE/N BRI
ZINERIRR B 40 B 4 ) U K A M B 2109/ ml, i
PMA (10 ng/ml) FIE T8 E (1 pgml) FF#, T 37 C,
5% CO, 553%, 1h 5N 1 whml BFA 4k£28555% 4 h, PBS
Ve 2 K, A 4%Z RFEEE E 8 min, PBS PEk
2, M PBS (FA4MIE AN, NaN, flEH) HE
Y, 4 CRPER, KAl mmEt, B89
1x10° N2, IMAAHR DO CHUA, 4 CROGHE
30min, PBS V¥ 2 5, 300wl PBS B2, AR
ARSI 53T

3 FHi=ESWH
H SPSS10.0 G itk i fr e it o3 b, P4 A
FLEE P ¢ K56

& R

1 BB RIRRE LT IL-17 F1 IFNYHI S E
ELISA FMZ5R BoR, By NFIRELGS AL anti-
CD3 il anti-CD28 FL[RIHE 72h, ¥ FiGEHb IFN-y
(2143+626pgml) FI1L-17 (176.8+62.1 pgml) A&
TR /N (46.7+13.9 F10 pg/ml) (P<0.05) (] 1),

2 BN ZRIEHKES IL-17 #1 ROR-yt HIEEFKE
RT-PCR K45 R o, Blebisee vk il WA
4 293 bp (1) B-actin mRNA W55 cDNA 4719 447
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1 2 3 4 A 0 1 2 3 4 B
A IL-17 M8 By IFNy IS E, 1. AR RN 2 15
WEAIIE; 2. 2 anti-CD3 F1 anti-CD28 il A4 fHEEE /N U 22 REIH B2 40
s 3. ARZRAYEG N RS R AL 4: 28 anti-CD3 Fl anti-
CD28 Hl A B /N B R bk L 4

A: Content of IL-17; B: Content of IFN-y. 1:
mice; 2: Normal mice stimulated with anti-CD3 and anti-CD28; 3: Un-
stimulated infected mice; 4: Infected mice stimulated with anti-CD3
and anti-CD28.

1 EFEFE®RS IL-17 1 IFN-y IS 2
Fig.1 Content of IL-17 and IFN-y in the culture supernatant
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Unstimulated normal

K H 300 bp Y IL-17 1 183 bp ) ROR-yt 47FEH"
WA (B 2A) o SRS /N RO B 45 40 i 28 anti-CD3
Al anti-CD28 2 [7] # ¥ /5, H RNA f IL-17 Al
ROR-yt F¢ P4 B B 52 X R4l (& 2B)

bpp M 1 2 3
2000

H980
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Bractin IL-17 ROR-yt A

1 2 3 4

B

A: % anti-CD3 #l anti-CD28 R, /1N B 22 B bk 20 4 i TL-17 00

ROR-yt [1J PCR 74 ; B: % anti-CD3 #l anti-CD28 )5 , /N &

JEEH B 40 TL-17 A1 ROR-yt mRNA A9 %555 KF, M. DNA bri&#y

(DL2000); 1, 5. 9: ARLRFIF AR /NEM RBMCAM; 2, 6,

10 203 (R /N I R DBk XL AR, 3, 7., 11, AREIk Y ke

NSRRI 4, 8, 12 ZHIBIERYL/ NI R BECR L 41,

A: PCR products of IL-17 and ROR-yt in mesenteric lymph node of

mice stimulated with anti-CD3 and anti-CD28; B: Transcription levels

of IL-17 and ROR-yt mRNA in mesenteric lymph node of mice

stimulated with anti-CD3 and anti-CD28. M: DNA marker(DL2000); 1,5,

9. Unstimulated normal mice; 2,6,10: Normal mice stimulated with

anti-CD3 and anti-CD28; 3,7.11: Unstimulated infected mice; 4,8,12.

Infected mice stimulated with anti-CD3 and anti-CD28.

2 £ Anti-CD3 F anti-CD28 RI#/E, /NRREHE M IL-17
#1 ROR-yt & PCR 747 A% IL-17 #1 ROR-yt mRNA ¥Rk E
Fig.2 PCR products of IL-17 and ROR-yt, and transcription

level of IL-17 and ROR-yt mRNA in MLN of mice
stimulated with anti-CD3 and anti-CD28
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Th17 20 LB [(0.55+0.03) %] A s Fiat e/
FL[(0.1620.01)%] (P<0.05),

4 Th17 fE5SEHfM CD4T HETERX R

76 CD4* T 4 1L-17+ IL-4* 40 5 0.06% , RfI
10% Th17 40 JfLRE 7 W T1-4, 104N, TL-17* IFN-y*Fi
IL-17* IL-5*40 it /5 0.02%, IL-17+1L-9*48 i 5 0.01% .
A Z TL-17+TL-10°F1 IL-17* Foxp3*4iiftl (/& 3),

054 | 002 054 | 006 Jos1 o002

-, . s
IFN-y —> 1.4 1L-5
053 001 052 0] 059 0

- e

IL9—>  IL-10 Foxp3

3 Thi7 4R 5 Hfth CD4' T 4Ef i B¥HIX R
Fig. 3 Relation between Th17 and other CD4'T cell subpopulations
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I HEU A S AT A OR T A28 A B
WATF 76 NEZFFHIX, B 6 /N 225
Jilp, JERYL N2 1.947 421, HAS I A i H A 1%
M ATET TERDKR G AP, FEEERAR S
GRS RN ZEM, RS i B, — W
IR, HAS I UG s R DL Thi Y40 G
PERTE, MR IFN-y ZE40M R 1, FEaE
ToERIE T o P WSRO0, H A i e e i o 2
Hogse bkt , Thl HBUZH AL G n] Th2 BUAR e i
AN IR E TR, SR AR AR I, RAE SN 5
FETRE, FECREE P ZEN IE ORI 4L 24 4E 1k
AT AR EIL, I UGS BES S Th17 4ii
WA, IS 5L ZE TR B Ja A S e B
N, $ER Th17 UAERTRETE MW L BRS AY f e BE
R R VRS,

ARWFFEELR], BN ZR B0 B 45 96k £ 4 g
B WP IFN-y & 20 8 s TR, X5
SCHRARAE A7 I UGS A =LA TFN-y 55
YA 1 Th BUGERE Sy £ 30, R, JEigy
NI TL-17 B3 W S e THa R/ VR, TL-17 ZHAR A
T mRNA A6 Th17 4008531k B 2 1 5% 5 1
ROR-yt ) mRNA BJFRIE/KF-w5 TAEEE/INR 1Y, 20
PR 200 i R - e (e 45 SR R B I R bk B2 5 Th17 210
FL A e W TN, RIS IRR TR

H A 1 /N BRU o 22 RSk B 2 B B 175 Th17 4
[Rga o

FRAE T U 4 R 7 A 2 D RE R TR] - CD4+
T 4] 5 M AR RS, 40 Thl, Th2, Th9. Thi7
Hl Treg 25, Thl FEA3W IFN-y, {EFEARALGEE I,
114 f& Th2 Z0H /-0 A FZANM N 7, AT fEdEbiiiny
Gy, PP G E N2, [ S0 4 I 2
IL-5 2 Th2 A/ A4 1, FEAEE IgE 26
Puikmr=A:, 51 & & R RO N, Th 4= 4k
TEMEAM N 119, BFFERM, A3 LLR00 T 4 [m] i
A WIR T AN REAERIE 76 RN B et 42
JEH, 3592 BUEENS R 63K T-bet FI ROR-yt P Ffiik
T, BIEAS Thl F1Th17 W20 M FREERAE A 40
Jato2l A S OS2 TR R 3K GATA-3
FIROR-yt, [FIEH oI 4R MR+ 114 F1 IL-171% ) ASBif
FEMELT H A I HUSGY C5TBL/6 /)N BT I 2R IS bk £
SRR AR P TL-17 5 CD4* T 4 Ho A I B =[] 1
KE, K Th17 ZHHEREST I 14, AJZD5 530 IFN-y |
IL-5 L9,

FEIMI ARG N AT, Treg AR T1-10 A 385K
PN Foxp3 S5 Treg A AT T DI RE %S VIAH G YRR
SRR T AWFITIESE, FEIRSAE 40 PR 710 B
B9, Foxp3 /KT R ROR-yt BZRA KT, fi
ZAEE Th17 MR 7346, AWFFEAE RN, TR
/INER Th17 4 & 38 = A R T Foxp3 & TR (1F
k3), H Th17 4 AR 1L-10, HNEEFRIE
Foxp3, $&/R7E MM HURGLEIARI Th17 4 A 4F (i F
RREFNAEH . BB Voo RIS &L, it
S AR B FJE 1 32 R R 43 CD4+ CD25*
Foxp3*f) Treg 1] 23 1L-17, IXHEARMI A ELA HLRAE
A By o VERT, i HEAT UidcE Y i A e
PERIN o XU, Treg AMET] LIS HIHLIA R f
FETIRE, M HALA TRES S Th17 B9ME kR 0E & A= 1Y
o, 35 Th17 A EEH, BEHHLEEANEE,
AR — AT

RN 2, HA I H 9 19 G 28 9 BRAR AL 2 22
YA A AN R 2 A AR . AR RIS R
1, Th17 4HRAE 2 AR R e B B 2/EM, H
FUA G FEoh i SEEVER, 2R Th7 40
MRS AP AR, 225 Az B O AR D 2 S0 P
YERM, ABAEE 2R N BSOS, Thl7 A5
Pl Bl T A B ) G2 0 RN AL EL A 3 ik
AR AR R R IA T5 E—2E A 5T
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