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[FHZE] BH S0 MR 208 37 K 7 (BDNF ) 1458 7] 78 57 T 40 2 (MSC ) 490 ] 8 360 4l 1 e
T 40AE (TFh A0HE) AYVEFH AL . 733k ELISAZERG I MSC 55 3% L35 Hrms i 2,3- — 4 i (1DO) |
IL-10  TGF-BFN IL-21 1 1% i 5 SRAE R AR I (4 MR bR AR , SR FH I E 407 B Y 40 8 A1 ] i v 174
Ik EL 2 5 R ] Transwell /N 64T MSC RTIb U 20 i 0% 5 3t X4 AR Kl CD4*CXCR5" Th 4fifif 2
HIHA LB, £R OBDNF 4 (BDNF Hl# ) MSC) 1757 13 IL-10 . TGF-B . IDO ¥ BF ¥4 i X} i
H ISR AR R ER 2% W98 [ 1L-10: (42.124.4)ng/ml %} (19.3+2.1)ng/ml, t = 4.761,P = 0.009; TGF-B
(13.9+1.7)ng/ml %} (5.3+0.6 )ng/ml, t = 5.129, P = 0.008; IDO : (441.3+56.9) ng/ml % (226.7+37.6)ng/ml
t=23.130,P =0.035] ; @BDNF 4 (i " 41 Jffd 5 BDNF HJ3# 11 MSC 1% 3% ) 15 MSC 2H (kI 21 it 5 MSC
FeE5%) g . CD4*CXCRS5 Th 1 ifd L i R&AIG [ (3.37+0.21) %%} (6.51+0.27)%, t=9.353,P <0.001],
CD4"CXCR5"CXCR3*CCR6  Tfhl 4t ffl Lt f4i] Ft 5 [ (41.14+2.04)% X} (26.72+2.57)% , t=4.383,P =
0.012] , CD4*CXCR5*CXCR3 CCR6 Tfh2 4l it fil CD4*CXCR5*CXCR3 CCR6* Tfh17 4 Jiti Lt {5 F& 1%
[Tfh2: (30.16+5.38)% %] (43.26+4.11)% ,t = 4.426, P = 0.012; Tfh17: (15.61+1.52) %%} (22.32+0.72)%,
t=4.202,P =0.014 ], CD4'CXCR5'Foxp3" Tfr 2 ifd b 51 7 51 [ (4.95+0.22) %%} (2.3240.16)%,t = 10.241,
P <0.001 ], ik EL AT A 35 13 P 1L-21 e BEREARG[ (0.28+0.03) ng/ml % (0.85+0.08 )ng/ml, t = 6.675,P =
0.003], #5it BDNF fAEfS IR MSC i TEh 44 7 F AT 2 00 50 9hK B 4t 6 v T 406 L 47 =
o Ho 1 TFh2 F1TFhL7 MERE 9434k

[SE8EiE]  MEPEM IR T MR 4000, Tk 20w
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[Abstract] Objective To investigate the effect of brain derived neurotrophic factor (BDNF) on
mesenchymal stem cells (MSC) inhibiting follicular helper T cells (Tfh cells). Methods The contents of
indoleamine 2,3-dioxygenase (IDO), IL-10, TGF-p and IL-21 in MSC culture supernatant were detected by
ELISA; The peripheral blood of healthy volunteers were collected, and lymphocyte in peripheral blood was
separated by human lymphocyte separation solution; Co-cultures of MSC and lymphocyte were performed
by Transwell chamber, and the proportion of CD4"CXCR5* Tfh cells and their subtypes were detected by
flow cytometry. Results (DThe concentrations of IL-10, TGF-B, and IDO in the supernatant of BDNF
group (BDNF-stimulated MSC) were higher than those of the control ones (adding PBS with the same
volume) [IL-10: (42.1+4.4) ng/ml vs (19.3£2.1) ng/ml, t=4.761, P =0.009; TGF-: (13.9+1.7) ng/ml vs
(5.3£0.6) ng/ml, t=5.129, P=0.008; IDO: (441.3+56.9) ng/ml vs (226.7 +37.6) ng/ml, t=3.130, P =
0.035]; @ The comparisons between BDNF (co-culture of lymphocyte and BDNF-stimulated MSC) and
MSC groups (co-culture of lymphocyte and MSC) were detailed as of follows: the proportion of CD4*
CXCR5'Tfth cells were lower [(3.37+0.21)% vs (6.51+0.27)%, t=9.353, P < 0.001], the proportion of CD4"
CXCR5"CXCR3"CCR6™ Tth cells were higher [(41.14+2.04)% vs (26.72+2.57)%, t=4.383, P =0.012],
CD4'CXCR5'CXCR3 CCR6™ Tfh2 cells and CD4"CXCR5"CXCR3 CCR6" Tth17 cells were lower [Tfh2:
(30.16+5.38)% vs (43.26+4.11)%, t=4.426, P = 0.012; Tfh17: (15.61+£1.52)% vs (22.32+0.72)%, t = 4.202,
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P =0.014], the proportion of CD4"CXCR5 Foxp3* Tfr cells were higher [(4.95+0.22)% vs (2.32+0.16)%),
t=10.241, P <0.001], the concentration of IL-21 in the lymphocyte supernatant was lower [(0.28+0.03)
ng/ml vs (0.85+0.08) ng/ml, t=6.675, P =0.003]. Conclusion BDNF could enhance the inhibitory effect
of MSC on Tfh cells through inhibiting the increasing of Tfh cells and the differentiations of Tfh2 and

Tfh17 cells.

[Key words] Brain derived neurotrophic factor; Mesenchymal stem cell;  T-lymphocyte subset

MAYIPUE T (GVHD) & S 5L K v 1fn 40 i
Fott e BRI KR MBET TR IR I JLAE O 98 &
P B 20t G2 7F GVHD $5 51 & 12 P GVHD & 4%
B OCHEME R VE R B A R F R 22 5 FAT 22 Bk Bl
ELAR RS , nT LAT RL AR GVHD i & AR ™ i
JERRAE R, ] 78 5 T 40 (MSC) &35 57 18 1
GVHD A & F B, SR AL B aj i A B>
JEHLHHBIME T 40 (Tfh 40 78 B 40 it 43Tk At 7
R S G EEAE D, BB A 43 W 1 A A R -21
(IL-21) % Bh B 40 Mg /AL T2 2% 40 i . AF 5%k 30
MSC {3 1 43 b is| s g 2,3- — il 4201 (1DO ) 411 i
Trh 40 B0+, SR, MSC i S it 52 11
53155 , T BRI EAR AN R4, A g ik 2]
PR Z VE . I, 3458 MSC il Th 2
JitL 9 VR X T GVHD MG Y7 A - B E
SCo TR 2 FR R T (BDNF) J&—Fh 4k R X
A L1 28 70 HE A7 B 8 A BT RE BT Wb 75 (1 70 F
WA AR R AL S B AR D RE , T MSC 1985
MR IT A R CR " ARG IR ATR T
BDNF 355 MSC 75 S e i 52 FIAVEF

MBS %

1. FERH] A CEBE MSC I T M S8l A= MRt
A RN F) ; DMEM/F12 15 35 3 RPMI 1640 15 3+
HE . 0.25% g fik A1 2 1l 35 W 2€ [E Hyclone 28 7
BDNF I3 732 [E RD 4E#)/3 F] 5 1DO ., IL-10 ., IL-21 Fil
TGF-BAY ELISA TR &I Tk S A= MR A TR A
w5 v 20 40 Jfg {% F11 CD4 . CXCR5 ., Foxp3. CXCR3,
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3. ELISA ¥ ¥ 1l BDNF X} MSC 43 i 1DO .

IL-10 F11 TGF-BAY SN : MSC 43 A % FE4H (15 75 3 v
T AT PBS) Fil BDNF 2H (55 552 3 rbofin A 2
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£ 1 ELISAZ:AGN BDNF Xt MSC 43 IL-10 . TGF-pFI1 IDO
RS20 (ng/ml, X+SE )

415 IL-10 TGF- IDO
paiist::l 19.3+2.1 5.3+0.6 226.7+37.6
BDNF 41 42.1%4.4 13.9+1.7 441.3+56.9
tH 4761 5.129 3.130
PIH 0.009 0.008 0.035

1 : BDNF: I P P il 228 32 R s MSC « [1] 58 5T T4l ; 1DO - W5
Wi 2,3- AR o X R 53R L I A % (KU PBS; BDNF 41 :
MSC 3535 3 i A4 J37 100 ng/ml BDNF, SZE6 4 3%

(PR I 20 ) [ (6.5120.27 )% (9.03+0.98)%,
t=2.962,P=0.042]. BDNF 4 (itk 40 jitd 5 BDNF
i) 38 i MSC 8% 3% ) Teh 48 it e 491 ik T MSC 41
[(3.37+0.21)%%}(6.51+0.27)%, t=9.353,P <0.001]
(A1), Fakgh 68 MSC Rl Th 40 i A4
1k, BDNF fE g it — 2L 34 5% MSC #ll il Th 41 il 731k
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[ (26.72+2.57)% % (16.63+£1.15)% , t=23.597, P =
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[ Tfh2: (30.16+5.38)% % (43.26+4.11)% , t = 4.426,
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t=4.202,P=0.014], W32, Likg553EI] BDNF
AEN% 458 MSC H1iH| Tfh 41 ) TFh17 F1 Tfh2 I
G o
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I EEL A4 L b T 4 L 3] e T 0 BRZH [ (2.3240.16) %

Xof 4.
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XJ(0.95+0.09)% ,t=7.581,P =0.002] , BDNF £ Tfr
21 it 119 L 5] 55 T MSC 4 [ (4.95+0.22)% X} (2.32+
0.16)%,t=10.241,P <0.001] (&l 2) , %] BDNF fi&
it 2 MSC A S T 4L AITER

=2 PRI LH TFhl  Tfh2 . TFh17 40 L (%,

X+SE)
2H 5 Tfhi4if Tfh2 41 Tfh17 40y
Xif iR 16.63+1.15 52.72+5.63 23.81+0.52
MSC 4 26.72+2.57° 43.26+4.11° 22.32+0.72
BDNF 4] 41.14+2.04° 30.16+5.38" 15.61+1.52°
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