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Abstract This article studies the immunotoxicity and immunomodulatory properties of hUC-MSCs (human
umbilical cord mesenchymal stem cells) in cynomolgus monkeys. The different doses of hUC-MSCs (2.0x10° cells'kg
and 2.0x10 cells-kg™) were intravenously administered to cynomolgus monkeys for 14 consecutive days. And then,
serum IgG concentration was detected in cynomolgus monkeys, anti-hUC-MSCs antibodies, lymphocyte activa-
tion and proliferation, changes in T cell subsets, and histological changes in thymus and spleen. The results showed
that intravenous administration of hUC-MSCs for 14 consecutive days had no effects on serum IgG concentration
in cynomolgus monkeys, and did not stimulate animals to produce anti-hUC-MSCs antibodies. hUC-MSCs signifi-

cantly inhibited the activation and proliferation of cynomolgus lymphocytes, decreasing the proportion of CD3" T
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cells, and stimulated the proliferation and differentiation of Treg cells. Histological examination revealed that some

animals developed thymic cortical atrophy and increased spleen lymphagenic center associated with drug adminis-

tration. The study concludes that the immunotoxicity of hUC-MSCs is extremely low. After intravenous infusion, it

does not cause abnormal reactions such as immune rejection in cynomolgus monkeys, suggesting the safety of al-

logeneic application clinically.
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A: S B3 hUC-MSCs 2 K AR K I BE A 4 B: 3 A0 IR AR T hUC-MSCs [ 40 g 3R [ #7 £ 4%, CD44. CD73. CD90FICD1050H7
)R F98%, CD19. CD34, CD4SFIHLA-DRFHIER /N TF2%; C: hUC-MSCsHJ £ R (i BE (N2 E4): BlR AR AR -
A: the isolated hUC-MSCs were observed as long spindle-like fibroblasts and adherently growing; B: flow cytometry was used to detect the cell surface
markers of hUC-SMCs, and the positive rates of CD44, CD73, CD90 and CD105 more than 98%. The positive rates of CD19, CD34, CD45 and HLA-
DR less than 2%; C: multipotential differentiation potential of hUC-MSCs (from left to right): adipogenic, osteogenesis, cartilage
E1 hUC-MSCsHIEMHFIELEE
Fig.1 Biocharacteristics of hUC-MSCs
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Different doses of hUC-MSCs administered intravenously for 14 days had no effect on serum IgG concentration in cynomolgus monkeys
E2 RERIEIGRER

Fig.2 Detection of serum IgG concentration in cynomolgus monkeys
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Table 1 Incidence of anti-hUC-MSCs antibodies in cynomolgus monkeys
K ) 5 B R 2%
Time Group Incidence of anti-hUC-MSCs antibodies /%
4 days after intervention Vehicle control 0 (n=6)
Low dose of hUC-MSCs 0 (n=6)
High dose of hUC-MSCs 0 (n=6)
Vehicle control 0 (n=6)
10 days after intervention Low dose of hUC-MSCs 0 (n=6)
High dose of hUC-MSCs 0 (n=6)
Vehicle control 0 (n=6)
14 days after intervention Low dose of hUC-MSCs 0 (n=6)
High dose of hUC-MSCs 0 (n=06)
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hUC-MSCHESE K VE 14K J5 , AT EZH, {17 5 28 T8 M0 1) o L 44 0 0 780 2 O ot 31 s 38, T v 700 2L 2 LA 0 S R s 1

*P<0.05, S5xIRAAM L.

After administration of hUC-MSCs for 14 consecutive days, compared with the control group, the lymphocyte proliferation of cynomolgus monkeys

showed a trend of inhibition in the low-dose group and a significant inhibition in the high-dose group. *P<0.05 compared with control group.
El3 hUC-MSCsHIH| & Bz B 4R iEsE
Fig.3 hUC-MSCs inhibit lymphocyte proliferation in cynomolgus monkeys
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CD3* CD4*

(B)
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Vehicle control

CDg*

[ Vehicle control
B3 Low dose of hUC-MSCs
@ High dose of h(UC-MSCs

High dose of
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A: hUC-MSCsE &L ki vE 14 K5, AR & A Al EhUC-MSCsZL 1 CD3" T4 A LL i) 2 2 K T 4L . *P<0.05, 55X ALAALL; B:
AIGH & Al A EhUC-MSCs4L 1 CD4" CD25" Treg 4 /i i) L] 2.3 i T X I 4l *P<0.05, **P<0.01, 5x IALALL .
A after intravenous administration for 14 consecutive days, the proportion of CD3" T cells in low- and high-dose hUC-MSCs group was significantly

lower than that in the control group. *P<0.05 compared with control group; B: while the proportion of CD4" CD25" Treg cells was significantly higher

than that in the control group. *P<0.05, **P< 0.01 compared with control group.
[El4 hUC-MSCs3I B8R TiH B M T B IETER
Fig.4 Regulation of hUC-MSCs on Treg in cynomolgus monkeys
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The thymus and spleen specimens of cynomolgus monkeys were collected at the end of the administration, and embedded in paraffin-embedded

sections. H&E staining was performed histologically. Compared with the control group, the thymus cortex of the hUC-MSCs group was atrophied, and

the proportion of medulla was increased; the spleen white pulp follicles increased, and the germinal center increased, especially in the high dose group.
E5 REMRIARFIATRIEAFENER

Fig.5 Histological observation of thymus and spleen of cynomolgus monkeys
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