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Imbalance of Treg/Thl17 cells in patients with aplastic anemia and regulative role of
umbilical cord-derived mesenchymal stem cells

Chen Ying, Chen Kecai, Liu Lin (Department of Hematology, First Affiliated Hospital , Chongging Medical University, Chongging,
400016, China)

[ Abstract | Objective To determine the role and significance of the balance of Treg/Th17 cells in
pathogenesis of aplastic anemia (AA) , and to investigate the regulatory effect of umbilical cord-derived mesen-
chymal stem cells (UC-MSCs) on the ratio of Treg/Th17 cells in patients with AA. Methods UC-MSCs were
isolated , cultured and identified in vitro. Flow cytometry (FCM) was used to detect the percentage of Treg cells
and Th17 cells in the peripheral blood mononuclear cells ( PBMCs) from 10 healthy volunteers and 15 AA
patients, respectively by FCM, and the ratio of Treg/Th17 cells was compared. After PBMCs of the patients
with AA was cultured solely or co-cultured with UC-MSCs for 72 h, the percentages of Treg and Th17 cells in
PBMCs, and the ratio of Treg/Thl7 were compared respectively in the PBMCs in present or absent of UC-
MSCs. Results FCM indicated that the obtained MSCs were =98% positive to CD90 and CD105, and <1%
positive to CD34 and CD45. The percentage of Treg cells was significantly lower, while that of Th17 cells was
significantly higher in the peripheral blood samples from AA patients than those from healthy control group (P <
0.05), and the ratio of Treg/Thl7 cells was significantly lower in the patients than the normal control (P <
0.05). After the PBMCs from AA patients were co-cultured with UC-MSCs, the percentage of Treg cells was
significantly higher, while the percentage of Th17 cells was significantly lower than those without co-culture

(P <0.05), and the ratio of Treg/Th17 cells was also significantly increased (P <0.05). Conclusion There is
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a differential imbalance between Treg cells and Th17 cells in the peripheral blood from AA patients. UC-MSCs

may regulate the imbalance by inducing the production and aggregation of Treg cells, and thus, restore the im-

balance to some extent.
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AL AA MR O BRI T kL4
RISV A 53 A 53\ Eh RE R0 LA S B2 1% R 03 1 0 5 3
T IR 5 3 I T/ KL A0 B R Y s
CD4 " CD25 " & 95PE T 4i g (CD4 " CD25 " T regulatory
cells, Treg) ELAG (g 15 Ve A Sl Bh o T 4 17
(T help cell 17, Th17) J& — 41 DL & 70 W 11 4 &-17
(interleukin 17 ,1L-17 ) SH4EAE ) CD4* T Yt Treg
L5 Th17 20 M 7E 51k & & A1 20 BE b AR B4 ),
Treg/Th17 200 (1) ~F-H7 %5 4t 35 1 G & S Bis 1k H
Htupr A R E L,

(8] 35 55 T 4H M2 ( mesenchymal stem cells, MSCs) 3
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YASAE BB 2007 AEAETT Y LV 12 7 K7 ke
ST 4 R A AW B e ik 790, HE B A 0 3R e bk 21 B
TR (SLE) B & VEREIRIE 2T 25 11 R (PNH) R 26 XU 56 45 46

(RA) S5 A A B e Mg i B BRI BE [ 1S R AS i (g
FEAEIEA 10 IV 2 IE 5 X HRZ, o B3k otk =7: 3, 4R ik
20 ~47 %, F3436.8 %, BAERN KR TG E 2R (P>
0.05) . A B M filt it FRE 28 8 g Wl 2 45, P 2 e &
ARz iinli
1.2 2Z&XH

DMEM-F12 174 RPMI1640 1555 5 G 4 176 W B 56 1=
HyClone 2], -85 2 W B Jb 52 4 B A 99 28 7], Transwell /)
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1 x10°/mL AR 1, #4555 3 1% MSCs JBE i i 1k, PBS ¥k %
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itk ,4 CHEE 30 min, FCM kil R THARIC . ARSLAEACHESR, B
3 ~8 kT B —2P 55,
1.3.2 fpARESHMsrE SRR A E ik i
10 mL,AA HBFHMEF kI 30 mL, 43R FH T Z Pt Ficoll 25
JEEAR B 0014 B PBMCs, IR 20k B o0 1 x 10°/ml, i)
Xf BREH S0 2 4y, 53l T Treg A Th17 =CAG , AA 2
SRR A Al B SR 2L LS MSCs e a2, i =C k)
HE BT Treg Al Th17 =il ; Bl 15 3241 . 5 MSCs L35
FRHE T 5% CO,.37 CWEAfiHE5E 72 h, 5 MSCs (3557
TR R MY LR 540 F - UC-MSCs $% 1 x 10°/ 4L/ T 6 fL
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Transwell () 12 B FFLA, 78 L Z NH 1 LELBIERD AA BE
PBMCs, il ' &= MR AR E 8 A, 72 h S I L= Nl
Ji0, FH I A ) B 355 35 20 PN 8% FR 411 Treg A1 Th17 41
ML E 43 He
1.3.3  Th17 4 3 A D A PMA (B T8 2, (il
HLZWREES 0 50 ng/mL 1 wg/mL, ¥ 5% 1 h 5, FEITA L9k
BER 2 pg/mL (1 BFA, 4k2L: 8555 4 b Jg B 5532 I 1) 248
M e AE EP 4 TR Y PBS 1 mL Y% 1 1K,500 x g B0
5 min 53¢ B34 s 100 L U Y 6022 il S B 40, 1945
JILA anti-CD3-FITC Fl anti-CD8-APC 4% 5 ul,4 C #CHE &
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G, TR A PBS 1 mL %% 19,500 x g B0 5 min J5 3¢ I
T, H 100 WL g2 4 6 22 v i F B 40, A A anti-CD3-FITC,
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1.4 %itsam

SR FH SPSS 20. 0 SEit 4, Bl LA & = s FoR , AL AEAS ¢
R0 o FRE X R AA B AT 4007, T BE A RE AR ¢« K 00
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AA BE4 15 2.03 £0.23° 5.03 £1.06° 0.43 £0.13°
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e — 2 58 38 HAE FIBL T RN PR 5E 09 Bl -, 00
A T TIZ N T
AR IR A PO T S S S XA T 45 T 1 SR
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