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[(H#E] B89 RERAEEAE 75 5 N 18] 78 5 T-40 8 ChUCMSCs) X T Al B ik 41
N GeIE IHIRE ST 22 5. Fask or @R AN AN I AN Z 40, £ F Anti-CD3 F1 Anti-CD28 H.
TP SNEGE T WREL 4L, 45 /) ODN2395, hCD40L, “EHi A IgM HUEFI A2 2 R4
23 43 e i B bk R 4H L, 3 1R AE T S hUCMSCs 34T T AL 3, 53405 0 T A B itk E240 i
HEAT 3%, 20 N SR B4 GRS 10 T B B IR 40 i % 3%) 5 hUCMSCs SE8 9540 G
A 0 T B4 B k408 5351 5 hUCMSCs 3:3537%), 2041 hUCMSCs XF#GE K T F1 B itk 41 A i
FPEINHIVE L, RARAT AT S5 hUCMSCs S 1575 FH 09 22 57 o W 2RI LU BCR FH AR AR (056
ZH AR FE S MW 7 Z 0. 8RS URA7 AT hUCMSCs X} b, %47 5 hUCMSCs
LE 404 CD3'T 41 i (37.60 % 0.54 % L 39.40 % £1.57 %), CD4'T 4}l (36.87 % £0.54 %
[t 38.63 % +1.39 %) Fl CD8'T 4H Jiil & 58 f& /7 (4037 % £1.14 % Lt 42.47 % £1.90 %) Lk
B, ZRELG TR L (P> 0.05); E4EHE CD3'T (18.07 % £0.66 %t 16.77 % £1.15 %)
CD4'T (2647 % £1.13 % Lt 24.60 % £1.47 %) F1 CD8'T 4l fd ¥ T g /1 (3.52 % £0.22 %
tb272 % + 0.06 %), ZR TG X (P> 0.05); H0 Treg 40 B L6168 /7 (5.51 %
+0.71 % It 6.87 % £0.27 %), ZRTLH = X (P> 0.05); FEK Thl WHE (0.47 % £0.09 %
[k 0.33 % £+ 0.04 %) F1 Th17 W H#E LB HE 11 (0.21 % £0.04 % L 022 % £0.03 %), Z 7 L4
THEE L (P ¥ > 0.05); 7% Btk EL 4N Ho 4 56 8 /) (38.83 % £0.25 % LK 34.23 % £4.12 %),
fE3E Bk 4N AR T2 RE S (54.95 % £1.45 % EL 55.10 % £3.80 %), Jik/b TgA [(1045.09+
99.24) ng/mL L£(1014.31+102.55) ng/mL] Al 1gG it 14 1) 43 W 68 /1 [(120.51+4.94) ng/mL
b (127.77£7.94) ng/mL], 2 57 LG 1F 25 58 X (P ¥ > 0.05). 11 75 B (% Th2 4H g 30 ¥ Lk 471
(0.73 % £ 0.07 % Lt 049 % £0.06 %) Fl [% 1K IgM $it 44 4 W [ (739.70428.39) ng/mL L
(560.21+3.81) ng/mL] [ it /7 &, ¥ 77§ hUCMSCs ) /& /il B¢ 71 59 T & 75 J5 hUCMSCs, #
FEAGIFEE NP <005, &8 775 hUCMSCs 7 (K Th2 4 f 73 L 451 70 B i
TgM B 7R 2 W 1) i B 3 T 4447 5 hUCMSCs, {H #E44 [1) G0 3% 18 5 58 71 AH 24, IR B A7 T 5 1)
hUCMSCs ¥ B A 1R i I R R A A48
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and provide future for using the clinical application of hUCMSCs. Methods Human peripheral
blood mononuclear cells were isolated from healthy human peripheral blood. Anti-CD3 and anti-CD8
monoclonal antibodies were used to activate T lymphocytes in vitro. Selected B lymphocytes were
stimulated by ODN2395, human CD40 ligand, goat anti-human IgM antibodies and interleukin 2 in
vitro. The cells were co-cultured with activated T and B lymphocytes, divided into a single stimulation
group and hUCMSCs co-culture group (before and after cryopreservation) . The immunosuppressive
ability of hUCMSCs on activated T and B lymphocytes were analyzed. In addition, the differences
immunosuppressive ability of hUCMSCs before and after cryopreservation were also studied.
The differences between groups were compared by #-test, and the differences among groups were
compared by repeated measures design analysis of variance. Results Compared with hUCMSCs
before cypropreservation, the proliferation of CD3'T cells (37.60 % +0.54 % vs 39.40 % +1.57 %) ,
CD4'T cells (36.87 % +0.54 %vs 38.63 % +1.39 %) and CD8'T cells (40.37 % £1.14 %vs
42.47 % £1.90 %) (P> 0.05) were not significantly inhibited after cryopreservation. The apoptosis
of CD3'T cells (18.07 % +£0.66 %vs 16.77 % £1.15 %), CD4'T cells (26.47 % +1.13 %vs
24.60 % +1.47 %) and CDS8'T cells (3.52 % £0.22 %vs 2.72 % +0.06 %) had no significant
difference (P > 0.05) . The proportion of regulatory cells (Treg) subsets (5.51 % +0.71 % vs 6.87 %
=+ 0.27 %) had also no significant difference (P > 0.05) . hUCMSCs did not reduce the proportion of
helper T cell (Th) subsets, especially the proportion of Thl subsets (0.47 % 4 0.09 % vs 0.33 % *
0.04 %) and Th17 subsets (0.21 % £ 0.04 %vs 0.22 % & 0.03 %) (P> 0.05) . For B lymphocytes,
hUCMSCs reduced the proportion of Th2 cell subsets (0.73 % £0.07 % vs 0.49 % +0.06 %) and
IgM antibody secretion [ (739.70%28.39) ng/mL vs (560.2143.81) ng/mL] after cryopreservation
(P < 0.05) . There was no significant difference in proliferation and apoptosis of B lymphocytes,
and reduced secretion of IgA and IgG antibodies before and after hUCMSCs cytopreservation
(P> 0.05) . Conclusion After cryopreservation, hUCMSCs were more powerful than those
before cryopreservation in reducing the proportion of Th2 cell subsets and the secretion of IgM
antibodies. However, the immunosuppressive abilities was same. Both hUCMSCs before and after
cryopreservation have high clinical application value.
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2. hUCMSCs: hUCMSCs 1R I AL RBHE YR
FA BR 2 =) X ek 4t i ) % oo B AL, AN PO ARIT LR KR
I, B Fe 02 P3, 44 P3 RAUMVH LG, — &8 T
JE SRR S 2 SR 0, S — 0 AT A0 - 196 °C
DARIELRAT , SR 5 75 5 AT 5 S A F 4 i 2 S0

3. FEALE ARG F ML (H A Kubota A
RHEATFD; M (LA REFEERNETH
R A FD; Aria 11 248 M {1 (G5 E BD A D; A
A0 Ik B A0 B 43 B ORI AR BR A
F]); MSC SE 4R 72 4 GRINTT AL R R BR
/AT]); CellTace CFSE, Anti-CD3 HL50 444 Anti-
CD28 .o fEHuR, A4/ 2 2 A RS2 R A
YIEHL AR A D; 7-AAD Al Th1/Th2/Th17
R IR 5 & G E BD A "D A Btk B4 A 4 ik
R (B 55 R AP RHE 2 F]D; Class C CpG
ODN2395 (% [H Invivo Gen 2 #]); hCD40L (L i
Biolegend B AR AFD; FEHA 1gM Pk G
R&D Systems A #); EAU 4 g 384 5 4G 57 (36
Thermo Fisher A %))
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1. hUCMSCs }57%: BUBT L] %% 1) P3 ARFIRAT
& 715 P3 AL hUCMSCs & T MSC 58 4 15 77 %,
PL 1.3X10° A /mL 4% Ff F 24 FLEF F= 10, F 37 C.
5 % CO, B Feff R 77 .

2. 7755 PBMCs: A4 I bk B 40 i 45 25 53 3l
Iy 3 43 B A I PBMCs, HR 35 A &1 J& i itk 2

4 B 53 B VR UL B R AT R, RPMI-1640 58 435 77
SL 1R % PBMCs g4Il FE 290 4X10° 4N /mL.

3. SEE 4. 3t 3 4y PBMCs FEAS, ¥4 40 B 1
3 N PBMCs ¥t A ¥ 53 1t 3 M, & 4> 48 1 & 1
PBMCs #4 4 A): PBMCs £ 52 41 Jifd K] - 3 ¥k 1) o
JORIB2H, PBMCs 3252 40 o R 7 3 B s 5 P3 AR
hUCMSCs 3t 55 3% ) hUCMSCs & £ 7 41 (P3),
DA J PBMCs 4% 52 4 i IR 7 il ¥ 5 5 R A7 f5 P3 AR
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4. Fr W) T bk T4 X BE: PBMCs 5 29K JE
5 umol/L Cell TraceCFSE T 37 ‘C i J%; % & 10 min
Yutty, BERDT 24 FLARKH, 0.5 mL/ L, Ay B i) il
MSC £ 8 7% Wi BE 5 B 2 4% £ PBMCs A £] MSCs
FLH1,0.5 mL/ L, A hUCMSCs L8597 4H . Bphfil i
41 A1 hUCMSCs L85 77 H A3 FL I AN K E 1 pg/mL
Anti-CD3 1 1 ug/mL Anti-CD28 .57 [ Fi /K347 T
. 37 "C.5 % CO, 3 I 58 h e 5 9% 4 d.
WA M T 40 I3 CFSE %% Y620 A5, i+ 50 T 40
PR E . SRER 3K, FH 3 AL,

S8 W T kB 40 B T A Treg WV B 2
Pl hUCMSCs T 24 fL 4R, W5 BE 6 h J5 4 &5 41 J& 1L
PBMCs #2501 24 LR, 43 LA ZH A hUCMSCs
LB IR A, I ZH A hUCMSCs LR R B FLIn A
9Kk % 1 pg/mL Anti-CD3 fil 1 pg/mL Anti-CD28
SUREPUARREAT T 40 HE. 37 'C.5 % CO, Ki 746
Hi% 5% 3 do UREE%-FL PBMCs, /00T T 4 &% 3
CD3" Al CD4" 4l g . Bf 7-AAD BHME R, K01 CD4'T
2 B S Y CD25 Foxp3™ XUFH AN A 43 bb . 5E
ST 3 fr PBMCs FEAINE S, &40 3 MR AL.

6. Fr ) Th 7 F¥ = 240 o 422 A 4 20 5 AR 48 |
WA, 595 2 d 5, BN A hUCMSCs 3t 5%
7% 26 3 i A\ 1 pg/mL Tonomycin, 50 ng/mL PMA #l
0.67 uL Golgistop % 1k Th 41 Jfl, /& F] 6 ho U 4 %
fL PBMCs, 1% BD A ] ) A\ Th1/Th2/Th17 £ A4%s
D3R U8 BR 7 vE AT I R . SR HEAT 3 1
PBMCs HEAMELE, 720 3 NE L.

7.k DU B Ik B A AR ) B A AR A A 36 R
N B bk B 41 A R 2k 23 4 X700 5 U8 B R AT B R 2
Y1 ff 4y 3%, U 4E B bk B 40 g, LA PRMI-1640 58 4%
By 97 5L OB A0, 40 B % B 4008 3.2X10° S /mL,
Bl T 24 LA A M ZH . hUCMSCs i A
6h Ja, 3 i, 5 W5 ik 1) B itk 40 i in A\ MSC
£ % 4L, v hUCMSCs 6 1% 9% 21, Bl of 3 41
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1 hUCMSCs 55 77 20 B FL i N &K & 2.5 pg/mL
ODN2395, 400 ug/mL hCD40L, 2 ug/mL *-#Hi A IgM
PUAFL 50 U/mL A 41 1L-2 %t B bk B 4 A gk 47 )
W,37 C.5 % CO, ¥ FAM PR 2d. BALIMAL
WFZEN 10 pmol/L EAU #2474 il DNA #51ic,37 C.
5% CO, Wi M h A5 9% 1de WA FF LB M4
Ji, LI APC FRICHIIE (G5 . SLa AT 3
PBMCs FEARMER, &4 3 NME 1L,

8. K6l B bk £ 40 i 9 T A B A Ay ke DA IR
77 A% Fh hUCMSCs F1 73 3% 35 AL f5 1) B itk B2 40 g,
I3 N HMURI S ZH A hUCMSCs JE 8595 41,37 'C.5 %
CO, Hi M R 77 3 d, WA K 37 LiE B4l e, A
CD19-FITC ##ic B 4iiffl, 7-AAD 43 A ks ic 8 - 41
SRR ERE A LR R AT 37 'C.5 % CO, B
FEAE T IE TR 7 d, R IRAT EE IR, AR AR R, &
O JE R BIEH, CBA A EATI FigH 1eG. 1gM
M IgA FIWREE . SC30 4T 3 47 PBMCs FEAREE,
4 3 NMEAL.
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K H Graphpad prism 7.0 #K AT G022 5007
VRAF- BT J5 hUCMSCs X T 40 B MV 3 (74 438 5 AR 7~ Rg
77~ Treg 20 Mo V3 14 56 e 77l Bl 1t T 48 ffw 7 417
HIRE 7. B 4O 3G 5 R T AU 43 W B8 702 B s DA
X + 5 R, AR LLBCR FH ML REAR ¢ ks, RIBRAS
ZARE ) PBMCs FEAIS4) B 3 4, 43 il 22 3 FhAS
(7] R A B, 73 2H k) e ik ) B N R R 3, W2 A
B AR H B E MR 204 LLP<0.05 4
ERB GRS

#& R

— JFEAEHT )5 P3 48 hUCMSCs X} T 40 ifg WV ¢ 184
Vel

L5 ) A L B R AF AT R R A7 S P3 AR
hUCMSCs L5575 41 CD3". CD4" 1 CD8' 1) T 4l
BT e SRR (P < 0.05); {HIAFEHT 5 hUCMSCs
0] CD3". CD8" Al CD4" K T 41 ff 4 4 it 1 th %
ERTGIFE X (P>0.05). (K1)

TEAFEET S P3 A8 hUCMSCs X T 40 g W ¢
i Al

5 s LA R AR T P3 AR hUCMSCs 4H
CD3" #1 CD4"T ik = 4t A %) 3 1 28 35 iy (P 3 <
0.05); ¥ 47 J5 P3 /£ hUCMSCs 41 CD3". CD4'T #ll
CDS'T ¥k EL 2 H A 1 26 35 vy (P 351 < 0.05); {HIFR
£ J5 hUCMSCs 41 CD3'T. CD4'T #1 CDS8" T #kE2
UM TR LR, ZE R TSGR (P ) > 0.05),
(F2)

=570 J5 P3 A8 hUCMSCs %t Treg 4H i iV
HEMIRZ MR

L5 s opUR O LU, YR AE T P3 X hUCMSCs JE
BTN} Treg ZHARVFE 52 LU [((4.68£0.41) %
B (5.51£071) %] 2 Atk Z R LG it & X
(t=1.539, P=0.553); 1fi % 17 J5 P3 & hUCMSCs
IL 8% % 4 Treg 2 M 2 A (1) Eb 91 [ (4.68+£0.41) %
t(6.87£0.27) %] Ftim, ZRBAFITFE X (1=
4.575, P=0.018); {H# 41 hUCMSCs Jt £ 7 41 2 [a]
LR, 2= R gt 8 (1= 2.553, P=0.153).

F 1 WRAERTJE P3 A hUCMSCs 5 PBMC FE55 755 T 4 A3 500 (x + 5, %)
il S TRAL CcD3’ CD4" CD8"
A 3 80.00+1.58 79.63%1.51 81.55+1.30
hUCMSCs $£33%(P3) 3 37.60+0.54° 36.8740.54° 40374114
hUCMSCs JL15 35 (447 )5 P3) 3 39.40+1.57° 38.63+1.39° 42.4741.90°
Fi4 1002.000 1168.000 877.700
P1iE <0.001 <0.001 <0.001

T 5 LR, P < 0.05

=2 HAFHTE P3 AL hUCMSCs 5 PBMC FE85 985 T 40 W RE R T2 52 (X £ 5, %)

il S EL CD3" CD4" CDS’
AR 3 8.25+0.96 14.05+1.31 4.03+0.72
hUCMSCs F£39:(P3) 3 18.0740.66" 26.47+1.13" 3.5240.22
hUCMSCs L8572 G4AF G P3) 3 16.77+1.15° 24.60+1.47° 2.72+0.06"

F 18 106.700 87.550 4.735

Pt <0.001 <0.001 0.039

T SO LR, P < 0.05
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VY4 A7HG G P3 A8 hUCMSCs JL85 9% %1 T 41 0
AEAE Thl. Th2 F1 Th17 K520

R 4 L =B 23 A, R A7 1T JS P3 48 hUCMSCs
IL 3% 77 2H 35 Be MK I B fE PBMCs A Th S # A
Th17 V3 i LA, PR 4L TA) LU 22 R e G ik s X
(P>0.05). L. CD4'IL4" %I 4> 1 Th2 41 g W ¥,
hUCMSCs 3538 7% 25 7 Th2 20 Jifa V. 7 Eb 451 5 B fh )
WA TS BTG EE L (P> 0.05), 1Mk
17 J5 P3 /8 hUCMSCs JL 15 7% 41 ) 3 J5 Th2 41 g 3
T EL A5 X5 BL S 4L R B (P < 0.05), 3855 37 4 [a) %ot
Lt , ¥ A7 J5 P3 A8 hUCMSCs %1% 17 Bl i) hUCMSCs
XTI Th2 28 MR g ) 558, 22 7 B 4
THE#E Y (P<0.05). (&3)

T RAERT G P3 A2 hUCMSCs FL55 5551 B 4
BT AR TR

g5 R BoR, 5 5O A B, hUCMSCs 3t
R 9% 4 (34.03+6.46) % tb (38.83+0.25) % Fli%
17 J5 P3 X hUCMSCs 3t £% 37 4 (34.03+6.46) %
th(34.23+4.12) %, A2 B bk B2 440 A 1) 38 4,
ZRTLGHFE L (t=1.084,0.045, P > 0.05),
A WAL AR LR T2 L (P> 0.05). 1E
B 4 T, 5 EopUR I E b, hUCMSCs L35
FR4(30.45+1.75) % LL(54.95+1.45) % F1 A7 T
J& P3 AL hUCMSCs 3t #% 7% 24H(30.45+1.75) % [k
(55.10+3.80) % 334 i Bk B 40 A 97 T2 1 EL 431,
ZRAEASGHFE N (1=6.777,6.818, P<0.05),
R 20 3k 85 77 4 () 22 ¢ R 4 ik = X (= 0.041,
P 1>0.05),

INEAFRT S P3 A8 hUCMSCs L85 955%F B k2
A MV A S LA 73 A TR 52 ]

£ IgA 1 1gG ok Ao il v, 5 B 000 o) 3 4 B
5, VRAE AT JE P3 A8 hUCMSCs JL8% 77 41 IgA 1 IgG
Pk W BB 1B RS, Z R B A SR (P <
0.05), {HALRE 740 2 8] LA 22 = B 4u it % = (P>
0.05). fE IgM ¥ BE R il H, L5 S il S 4 B e, VR
17 J5 P3 AL hUCMSCs 3L 5 78 4 1gM 3K FE T B#,
R BH G ¥R L(P<0.05), 5%/ P3G
hUCMSCs 3£ 1% 77 41 L 4%, ¥ 47 J5 P3 X hUCMSCs
R IR 1gM e I FRAK, Z R B A SR X
(P<0.05). (F4)

Wi

MSC K 3 3 f 4L 4Us 2 B i e i e
BE A5 302 B, 1 MSC 58 K 428 3 15 4
CLUE S R 22 FE L8 B B S M B A B E
2 AR 25 G R S5 0 Kk e B R R 9T AE
R U0 BRI 3B hUCMSCs 28 BE X 35 8 5t R s
Bt (COVID-2019) 5| 2y HERE Il 48 - B R I
TEIT ROR L AT R AR P9 SORE IR T I B & A AR
T R B R AR . BEE MSC I PR 7 AN
HEAT, MSC 75 RS %% K URA7 %32 J5 295 B FH 1)
1 0 WA, B8 SRR AT A 2 2038 MSC 1471,
1 B e S PR VR A7 2 55 (1) MSC AR L 6 ) 2% A
FH I MSC 7 1Ifi PRI B 56 H B A K 22 5, IX el 3
VRAT AT BE BB S MSC IR 4 2 i 75 BE 0y U A

3 HAFHT)G P3 A8 hUCMSCs &5 PBMC 3L55 7% f5 %] Thl. Th2 A1 Th17 WHFIFEM (X +5, %)

il S R Thi Th2 Th17
AR 3 4.64+0.27 0.91£0.09 0.5540.03
hUCMSCs $t559%(P3) 3 0.47+0.09" 0.73+0.07 0.21+0.04°
hUCMSCs #1535 (AR AFJG P3) 3 0.33£0.04° 0.49+0.06" 0.22+0.03"

F 18 399.500 18.540 68.980

Pif <0.001 0.003 <0.001

VE: 5 EOMIEAL LS, "P < 0.05; 5 hUCMSCs 515241 (P3) HL#, P < 0.05

F 4 HAFRTG P3 AR hUCMSCs 5 B k4 ia b iy 7% 5 Xt B 4o i Ig PUiRKIsEm (x +s, ng/mL)
sri BRI IgA IgM 1gG
BRI 3 2183.35+£273.70 859.16+45.56 161.64+5.87
hUCMSCs $£3%3%(P3) 3 1045.09+ 99.24" 739.70+28.39 120.51 +4.94°
hUCMSCs F:3 72 5475 P3) 3 1014.314£102.55" 560214+ 3.81" 127.7747.94"
F1H 27.950 27.260 23.710
PE <0.001 <0.001 <0.001

e S LR, °P < 0.05; 5 hUCMSCs JE85 374 (P3) Lb#, "P < 0.05
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FHRAERT I 1 P3 A hUCMSCs, 38 i 44 41 Fi 1S AL 1)
T itk 40 B A0 B bk 240 g, ¥ hUCMSCs 5 itk 2 4
o S 5% 7%, B34 A7 5T J5 hUCMSCs % T Al B #k 2
Y IG5 V5 Ak A BBk LA A 43 Wk () 52 [ B
T REAERT JE P3 A4S hUCMSCs 7E 4 % 1 75 1) BiE
L RTBAAAEZ R, NUEAFHT G hUCMSCs 7E I PR H
N FH SR A EE 1R S A

g BLR R, A7 T JE 1) hUCMSCs 24 1] 41 ]
CD3". CD4" Al CD8'T 4 i V.4 ¥y 34 4 , 1fif H.v] LAY
Jin CD3"CD4™T 4 B (1)1 T 3 Sk BRI T bk B2 40 A 1)
. HXF CD3'CD8"T bk B 4 M I T 1 52 Wi R A7
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