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I () P<0.05), Treg FEMI G TCF—- B Feak W2 Ab—Nrp—1 ¥ B 618 138 37 4 0%, 52 BH I A% o BE A i vk
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WS A RS — AR (P<<0.05). 4518 Treg it EARSE TGF- B KIEMREMIHI LI AE, ek Nrp-1 BEWS
HH S 5 LS e IRV EH

[m] JHPE T4, MagEEA-1;

BRAHSCHALAE R T - 5 Ssedmif]

Neuropilin-1 is a co—expression receptor for membrane associated transforming growth factor— 3 contributing
to the immunosuppressive property of rgulatory T cells GAO Yu-lei*, YAO Yong-ming, CHAI Yan—fen,
Dong Ning. *Emergency Department of General Hospital, Tianjin Medical University, Tianjin 300052, China
Corresponding author : YAO Yong—ming, Depertment of Microbiology and Immunology, Burns Institute, First Hospital
Affiliated to the Chinese PLA General Hospital, Beijing 100048, China, Email : c_ [f@sina.com

[ Abstract] Objective To investigate the effect of co—expression of neuropilin—1 (Nrp—1) and transforming
Methods CD4°CD25"
Tregs were isolated from the spleens of male Balb/c mice. CD4"CD25" Tregs were blocked with various doses of Nrp—1
antibody (Ab—Nrp—l ,0.5,5,10 ug/ml) for 24 hours with anti-CD3/CD28 and lipopolysaccharide (LPS) stimulation,
and expression of Nrp—1 and TGF- B was determined by flow cytometry. Meanwhile, CD4 CD25" Tregs were cultured
with different doses of Ab—Nrp-1 for 1 hour, and co—cultured with CD4"CD25™ T cell for 12, 24 and 48 hours
Results
to control group, the expressions of Nrp—1 and TGF-{ were significantly increased under anti-CD3/CD28 and
LPS stimulation (hoth P<<0.05), and treatment with Ab—Nrp—1 markedly inhibited the expression of TGF-f in a
dose—dependent manner (P<<0.05) . The normal Treg had the potential to inhibit the proliferation of CD4"CD25"
T cells (P<0.05), while various doses of Ab—Nrp—1 had the ability to reverse the immunosuppressive function of

growth factor-B (TGF-{ ) on regulatory T cell (Treg) —mediated immunosuppression.

respectively, the proliferative activity of CD4 CD25™ T cells was analyzed by microplate reader. Compared

CD4°CD25" Treg in a dose— and time—dependent response manner,5 ug/ml has the strongest ability, expecially after
24 hours.
associated TGF- B , and co—expression of Nrp—1 can markedly promote the immunosuppressive function.
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Conclusion Treg cell plays an important role in mediating immunosuppressive response via membrane

Neuropilin—-1 ;  Membrane associated transforming growth factor-f ;
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B AL UL R s i b A 2R, B
Nrp—1 5 3L BURIRER s - 3 (Foxp3) ik E
BB IE ARG, UK Treg 2TH Nrp—1 REASHTE I
B TGF- B, 35k Treg Sy M| D HE, {H Nip-1
JETAE Treg FEAH G TGF- B A 5 B9 G5 B 1] I 5
TR FEDMEE AN A . AT ST AR SR RN
Sl CD4°CD25" Treg AN, W1 A5 RV HAE ML
1 MMB5FE®
1.1 SCHRraH M Ab PR . 6 ~ 8 JEIRHEM:TE 154 Balb/c
ANE IR (2042) g, 1 F A E B 2R Rl 2 B 5L
S 5T BT, s & #5ES . SCXK A 2009-0007
/N B R PR SR L, B R, =R 25 C,
BN 12 he 5 B S HUGIE CD47CD25 Treg,
Ay R %t BB 2 BT CD3/CD28 4H . fig £ B (LPS) + it
CD3/CD28 41 F1 4t Nrp-1 HT {& (Ab-Nrp-1) 0.5.5.
10 pg/ml 2H 5 5365 3 FiOAR[RI R B Ab—Nrp—1 Ef4] 1 h
[ 1E H CD4'CD25" Treg 7E 4L CD3/CD28 il LPS /5
T 5 CD4"CD25™ T bk EL 40 i e 5%, FF 15 1E 4
Jio Xt BEZH , WLEE CD4'CD25™ T bk L0 40 it 184 5 ik 1 e
AR A ITE 6 NEE AL,
1.2 23 88 R a5 - W7 34k At /0N BRU G T R
U, A5 /1 SR P 9 £ 200 M 25 8 5 /N BRL B A
MM, i BRREER 4 B IR FR A B /L CD4°CD25” Treg
F1CD4'CD25™ T itk EL A M, 250 Ve S, INAZEY)
R - P B SRR CD25 WL EH
(PE) Fifk, LS 345 CD4™ T 400 ; 3.0 ve i e =&
B, in A$T-PE BE 3K, BHAE 5 3815 CD47CD25”
Treg, WCEE 7t H 40k CD4™CD25™ T bk B 4 ff 2
it 2240 SR 00 TG e 4 L 6 32 3 00 29 949%
92% , ‘HE HL W e 15 40 B A7 5 R 5 96% , AT LAt
P25 B4 B 5 /Y 40 M % 10% Jif 4= 1 3 1
RPMI 1640 5532 A& 4 A 1 X 10%ml, & T
5% CO,.37 CHEFRAM L0, R MGV, B0
VRN, 5 A0 R A 1< 10%/ml, 585 FR LK
TR 200 pl. $t CD3/CD28 ZHIEFRFLIEH 5 pe/ml
L CD3WEF 1 h, FIOAR 5 I A Bt CD28 ik FE 1y
2 ug/ml, LPS+ $T CD3/CD28 ZH il A LPS 4k i iy
100 ng/ml, CD4"CD25" Treg A1 CD4"CD25™ T kL4
Ji e 1 FR A0 e 5k 1 e 1, 3R 8 3R A cD4'CD25"
Treg 2 Ab—Nrp—1 TEf A 1 h, Jf PRIk 4n iy, de 8 33
FFTE) A 12,24 #1148 he

ARSI TR B YA TR G S bR
1.3 Kl bR K 5
1.3.1 iR BRI Treg BEAH A>Tk

WA R FR 24 h )5 Treg, B0 7 FIE W, iTA 100 wl
BEIR L 2% vh I (PBS) HEEANME (2X107), 5 A
AR EE (APC) pricdit/NE Nrp—1 #1 TGF- B 4L
TRAS 10 wl, BT IR ; 4 CN DGR 30 min,
JA PBS 2 ~3 ml .0 PR 2 K, 5 EIEW; A
200 pl PBS =LA, I A AL 53 BT SR Fe ik 3

1.3.2  ZINREEFFRSUEIN CD4'CD25™ T ik L 41 g 3
FEBE ST : CD4"CD25" Treg Al CD4"CD25™ T kL 41 iy
R FR 12,24 .48 h )5, 2 FLWCH 100 wl B3, I
FIA 10wl AR EEVE 7 35 AR -8 (CCK-8), 4%
L3RR 1 ~ 2 h, i Z Y RERER RSN K 450 nm
AT (A) fH

1.4 Seit=A0r: R SPSS 17.0 Bk {4 4h #4541 %
P, TR IR + B (R+s) Fom, T
25 2208, IR LL SR FH LSD, P<0.05 22 5%
EEMEI-98

2 & B

2.1 Ab-Nrp-1 X} CD4°CD25" Treg % 1 Nrp-1 FlI
A OC TGF-B B sZm (158 1~2) : 5%
WL FIBT CD3/CD28 41 HL %, LPS 5 T RE A B A2
CD4'CD25" Treg F Ml Nrp—1 FIEAH S TGF- B (U5
ik (¥ P<0.05) ;7E4T CD3/CD28 A1 LPS 5% ., 5
LPS+ 47T CD3/CD28 4 b #5, ARk Ab—Nrp-1 3%
fiE B G 3 AT 200 3 10 Nep— 1, G PP v e B8 6 DA SUR:
ok (P<0.05). BRAHIE TCF- B FikBEHT A &
B AR IR R B FEAR (¥ P<0.05), 2 W] WAt
PR FE PR (P<0.05)

£ 1 LPSiES24h /g Ab-Nrp-1 3t CD4°'CD25" Treg
R Nrp-1 5EME% TGF- B RiXMEM (x +5)

451 FEAE Nip-1(%)  BEAHOC TGF-B (%)
X R 6  43.587+0.479 26.553+0.811
Hi CD3/CD28 41 6  44.567+0.673 26.370+0.783
LPS+ H CD3/CD28 41 6  56.180+£0.815"  48.710+2.499*
Ab-Nrp 0.5 pg/ml 41 6  36.662+0.759%  32.140+0.988*
Ab-Nrp-15ug/ml 4l 6 106200471  25.630+0.892°

Ab-Nrp-110 ug/ml H 6 5.0454+0.514"°  20.718+0.961*¢

SRR R, “P<<0.05 5 54T CD3/CD28 41HAR, "P<0.05 5
5 LPS+ it CD3/CD28 41 H4%, ‘P<0.05;5 Ab-Nrp 0.5 pg/ml
LA, 'P<0.05 ;5 Ab-Nip—1 5 pe/ml 41163z, °P<0.05

2.2 Ab-Nrp—1 X} CD4°CD25" Treg % 3 111 1l 5k 17
BRI (% 2~ 3) .5 LPS APt CD3/CD28 i%S R
CD4'CD25™ T #kCL AL Fods , AR L Ab—Nrp—1 £}
f) CD4'CD25" Treg Fl CD4"CD257T ##k [ 41 fits 4L 4%
F% 24 h 7, RESAIN ] CD4"CD25™T itk L0 40 il fry 444 4
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TGF-B TGF-B TGF-B TGF-B TGF-B TGF-B
@: X I8 ; O CD3/CD28 4 ; (©: LPS+ $i CD3/CD28 4 ; (D): Ab—Nrp—1 0.5 pg/ml #H; (©): Ab—Nrp—1 5 pg/ml 24 ; (: Ab—Nrp-1 10 pg/ml £H

B 2 Ab-Nrp-1 F7i 24 h /5 Treg JE#8X TGF-B RiZMHERX L E

(P<0.05), 1B Ab—Nrp—1 BB ¥ 5 R34, HAm i
Y& FZ 8 55 , B B 8 Ak BE AR E (P<<0.05),

%2 AERE Ab-Nrp-1 £ Treg 5 CD4'CD25"
T i E AL EE5% 24 h Xt CD4°CD25™ T # B 4058

ETERE TR (x £ 5)

Horl1 5 pg/ml EZKEEAKN , 5 10 pg/ml 41 HE Lzzkiial ’;( EYE———"
%#%%ﬁMﬁX (P>0.05) ; 5#T CD3/CD28 41 A 45 ﬁ S — ZA )
b, LPSES 12 h GEWE {2 #F CD4"CD25™ T #k 2 CD4'CD25'T LPS+ 4 CD3/CD28 4 6 0.640%0.026
YN FERE J1, 0 24 h BRI E] CD4"CD25 e
T itk B 20 B 34 58 (P<<0.05) ; CD4°CD25" Treg Al CD4"CD25" Treg fl Ab-Nep-10pgml 4 6 0510+0.022°
CD4"CD25™ T kL4045 5% 24 h, R4 Ab—Nrp-1 (;;H%ms T Ab-Nrp-105 pgml 41 6 0.595+0.037"
ﬁ}i EI,(J Treg XTJ_ CD4"CD25" T {/H( l éEH Hﬂiﬁﬁb‘hjj E,:J - Ab-Nrp-15 pg/ml 41 6 0.61440.023 ™

Ab-Nrp-1 10 pg/ml 4 6 0.62640.017"

THIVE PR, (HBEE Bk B 3G , A /=
W55 , B W i vk FE RO M (P<0.05), Hor
5 pug/ml BYEHECHUIR . #2000 A, 5 ug/ml
Ab-Nrp-1 T il 12 h 7,
CD47CD25" Treg X} CD4"
CD25" T kU At 384 5 71

. 5 LPS+ $t CD3/CD28 41 [k #, “P<<0.05 ;
0 ug/ml 41 %8, "P<0.05 ;
‘P<0.05

5 Ab-Nrp-1
5 Ab-Nrp-10.5 ug/ml 41 H %2,

%3 5 pg/ml Ab—Nrp-1 £iF Treg 1 h J§5 CD4°CD25™ T kB 4R tL1E5% 12 .24
#0 48 h 3t CD4"CD25™ T i# B 4G SEEE THISSME (x £5)

- , o CD4'CD25™ T ik AN USSR RE Iy (A {E)
Tfl]ﬁi‘M/EHaﬁﬁﬁ‘Uﬁgg,z‘L h itH AL AR 12h 24 h 48 h
NIN=] N
R RARE, BABIRE cpaepas e IR 6 0.215+0.021 0.448+0.040 0.365+0.021
AR (P<<0.05) 2l $it CD3/CD28 4 6 0386+0.021°  0748+0052°  0.869+0.120°
3 i i LPS+ i CD3/CD28 41 6 0.50040.007"  0.640+0.026™  0.630+0.029""
CD4°CD25" Treg Lk CD4'CD25 Treg f1 Ab-Nip-10pg/ml 41 6 0408+0.024%  0.51040.022  0.520+0.029"™
s g SN N 4 abd abde abd
K IL2a (CD25) K CD4'CD25 T HKELAIME Ab-Nep-1Spug/ml 4l 6 0.499+0.014 0.614%0.023 0.61540.035

R iEPE B3 3 Foxp3 &2
TR AL, B S oI

Jop PR RERD M. AR SR VRN W], Treg 32 %241
B H SR 1k Treg (nTreg) A4 J5 175
S 4h JE CD4A'CD25™ T ik I 4t i % Ak i >k 19 175 &
PE Treg (iTreg), J& # £ & Tregl/ i W 1 T 24 i 3
(Tregl/Th3), & L I Treg 15 nTreg“iS’gfmO

o e JiR R

%L LS, P < 0.05 ;54T CD3/CD28 4 4, "P < 0.05 ;5 LPS+ 47 CD3/CD28 4 L4, ‘P < 0.05;
55 Ab=Nrp—1 0 ug/ml 2 lLAZ, *P<0.05 ; 53L5555 12 h Ab-Nrp—15 pg/ml 411642, “P<0.05
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To Ve T REYE S A A B R TR e A e
IEEMR T B LR 2 — " P, A Treg 73
W TGF-B AR JH A 5C TGR- B Fak Xl RIA T
AVETEME

T A 2k W 98 & B, Nrp-1 5 2% 3K F Treg, 1
Treg1/Th3 Fl1 CD4"CD25™ T J# I 200 Jfd DUl 41 2 3k s AN
FIK /B Nrp—1 BERS DM ISR Treg 43-M4H
W B B TCIHHES AR K (LAP) —TGF-B , CD4°CD25
Nrp™ T W EL4HHI 45 & Nrp—1-Fc J5 BEME 3G 5 HL 45 &
TGF-B WIAE S, SR, BT 6= A X Treg %
T Nrp—1 &5 PRl e AR OC TGF- B SRk IS
HH . Glinka 2558 38 %o /)N BB €0, 25900 sl FL R o
FERIL, IR Nep—1 A9 /0N BRI 8 4i At , EC 20 A AR
K TGF-B ZRHIIE b 45 M0 Nep—1 w5 B B G2 410 1 firb
S8 1Y AR, W HR R Nep—1 5 40 i i AH 56 TGF- B
HAT PRI > PR, FeAT TR AR Nep-1 REAS {2
PEREAR 5E TGF- B 519 Treg B 1M T , BB
Nrp-1 BE % Bl 55 Treg X CD4"CD25™ T #k [ 40 g 184
FEIS PRI RIVE ] . A SEge th ik #e4T CD3/CD28 fF
} Treg WIURIGILTE T, LPS LB YL PR 8, H53+)
AN A He BE Ab—Nrp—1 %} Treg I AH 56 TGF-B 3 ik
B2, 3T REAEARSMNAL & 8L, /N CD4°CD25”
Treg 7E LPS 155 24 h J5 HA% P J X CD4°CD25° T
N R I s A LT ST AR i R )
1 LM RE o B AR ORI — R
B T Ab-Nrp-1 X} Treg # #i] CD4"CD25™ T #k [ 4
IS FE R TR 52

AWFFEER, LPS iS5 24 h J5 CD4°CD25" Treg
FT Nrp—1 FIIEAH 5 TGF- B Kk H I BT+ 4
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Ab=Nrp—1 V& 3 A3 I AL, G r i ok B 4 H e
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EL 2R B KON , PR L FRAT T 5 pg/ml HUARTEN
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12 h Ji7, Treg %} CD4"CD25™ T Ik B 20 o 14 4 ity 390 ¢l
YEFIIF RIS , 24 h 5 CD4™CD25™ T Ik B 240 i 14 5
A ) O35 2 1E 5 X HEOKOF | S22 B S B R e . 3X
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CD3/CD28 55 T iy & IAMEAH X TGF- B, BT S AH
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20124F-5 H 24 HASFHIA | BITAESY St 3
Ze i B AR HORORE O B S Z95A A B, A 1T o
1 —fE&ER

BE T, 32 2, WLz ) J5 H B A R
Bk 15 h A Bg, PRIR 41 °C K4 150 ¥R /min, P I B 5
26 X /min . [fiLJ%E (BP) 101/57 mm Hg (1 mm Hg=0.133 kPa),
A B 58 3 A DGR A J5 7 BRI A T W 3R I L 25 R i L AIE
AT LR PSR R AN T A I A 2 2
FE I A8 B SR AU IR IR R E B 9 SRR
FIRIT A T Z DR SEIOE AL 52 BB H KR
TR TOTEE A2 A R R T L T, /MR
B (PLT) T B H 5 i ) BE B %, %5 R 20k T 2 8 0
(HF38) BR BOME L4 N 8 1 (DIC), £ 2% 5 DI fE e i 28 &
HE (MODS), X4 Ab B S, 55 5 H A5 50 i 4 5, 75 R B g
0, AR, BN 2S00 JHF R o T R, BT R Rk BT,
B, I ] 2, B A AR A IR R A AL
W5 T MY B, % R AR A L, 25 Ak
B OMEGFEIRIT. 57 HERHE IR, 3hA M PLT F
B BRI S AE k3, DIC B AL IE. 9510 B ik vk
LT A0 MR R L B0 A W I 1t 40 A 1 R 4 40 %R (RBC)
ThiE, R A TE M B 45 0k L R RS T, A
JFE i 2 8. 565 11 B T T a8 7R T8 & e 7% A i (ALT)
368 U/L, KA R R A M (AST) 112 U/L, BB (TBil)
300.5 umol/L, T £ JIH £1. % (DBil) 187.9 pmol/L, [&] $2 JIH £1.
% (IBiD) 112.6 umon/L. T M HIRHEL: 4 d 45 T 1K T
B+ LB HTIA YT, IR M BT RN e, B TP ThfE . ALT
243 U/L, AST 110 U/L, TBil 69.6 umol/L, DBil 38.2 pmol/L,
IBil 31.4 umol/L. 2833 25 dRUif , /B3 R IRERTE , Tohia sl
TR, AR URAE R LI 8h 1 2R, T ik I 0 R sl
AL, A LE, DIC AR E IE, WAL i e 4 1k,
FFTREZE TR , 5245 RAE SIRYAE R AR, Z RN IR A
WA K B E R S gk LAY T, 25 d JRiA A i B
2 PEES
2.1 BRI AR 22 °C 44 TR AR EIAT , &
I 50 mg ., S PIWE 50 mg 2K ER AP i ki v A IR D R
RSG5 0k 240 IR 4, R MR 32 ~ 34 ¢ 15
B HEAT R IR B |, R B BRI 7, TRUBH s R A
2.2 T RS AT BRI A0 A A a0 A, 8 a3 R i
R MARER S B ARG ST 2 B A, A, W
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MBS, 6 d JFIRBRAE S48, T B A T4
23 AN TAEHE B ETE R EHE , N T i
W AR FESIE B , B 1 SE BRI A5 IR AL, 7555 i 8
PUREAMAAE R A B R
2.4 JFERAE AR XU BUR SEIR T Y R B I
A AT IRIEAS AL X DIC f8 5 N AR 5 85 M FR Bk £ 285 5%, 1A
BOFRHED, W 2T B e N R AR YT LA
FH 03 40 BR B 2 M — PRIV I8 (CVVHD) 2 A 3K
AT T-Brz —" L XSG M 5 R, BE2A T B IR
WER S WA RNt A TC I, 452 kSR T4 A A
W E SR (EN) S B
JERYL SRR HE MODS 975 ULIR R, 754 BV SR e B 1
A7 SO, EEA RN / NTER, CREHAIE” CRITE” |
1 ZE IR BE9E T MODS U2, TR IGIG I fR 9% | 1 A
B PRIE A G R I AE Y SR R A TR 5
PR 2540, R % S M B NE R ARIA YT (CRRT), Af
AROEBRRIEA T, XTE NG G ORI R
BT R S REIE A, N B S R,
P 25 A A DG M R PR SR BT 4P A i
PR 8 MU AL T @ ACHRIRAS B v EN LLBG
11 1 3 4 B R N 7 R RS A A RO MoDS & A T
IZEFEA SRR i, {CE EN YELLTE BN 2 R Y
B HAR, FIL EN A AN R (PN) J2 R 15 55 30
BAERAE S HERELEEHNT EN RER, TR
20 ml/h,4 h #5727 BHE AR 1 I, & 55k <200 ml HICHE
i BT, B 8 h BN TR 20 ml/h, 3 H bRt H AR A
1 >200 ml, A7 IR ETE, W5 45 24,4 h 5 FEAL,
H i S AR T o B IRV o
SEZ K
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