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Effects of zinc on DNA and protein contents as well as reproductive cycle of human umbilical

cord blood-derived mesenchymal stem cells
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Abstract

BACKGROUND: Zinc has effects on DNA polymerase and RNA polymerase by direct and indirect action, and plays important
roles in DNA duplication, RNA transcription, proliferation and differentiation of cells. Some studies have verified that zinc at a
suitable concentration has effects on promoting the proliferation of neurons and osteoblasts.

OBJECTIVE: To explore effects of zinc on DNA and protein content as well as reproductive cycle of human umbilical cord
blood-derived mesenchymal stem cells (UCB-MSCs) using flow cytometry, and to investigate zinc at a suitable concentration
effects on UCB-MSCs.

METHODS: UCB-MSCs were isolated and cultured in vitro by the density gradient centrifugation. At the third passage, BMSCs in
the control group were incubated with DMEM/F12 containing fetal bovine serum. BMSCs in the zinc group were incubated in
above-mentioned DMEM, supplemented with zinc sulfate. The final concentration of zinc was 0.5, 1.5, 2.5, 3.5, 4.5 and 5.5 mg/L.
BMSCs were incubated for 21 days. Cell surface antigen expression was observed. MTT assay was used to detect cell activity.
Flow cytometry was utilized to measure DNA content, protein content and reproductive cycle.

RESULTS AND CONCLUSION: Cells were positive for CD29 and CD44. Zinc had dose-effect relationship on promotion of
BMSC activity. Cell activity was significantly higher in the 0.5-4.5 mg/L zinc group compared with the control group (P < 0.01),
especially at 2.5 mg/L. At 7, 14 and 21 days, BMSC DNA content and protein content significantly increased in the 2.5 mg/L zinc
group compared with the control group (P < 0.01). Cell percentage in the S and G2+M phases and cell proliferation index
significantly increased, but cell percentage in the Go/G+1 phases decreased significantly (P < 0.01). These indicate that zinc
(0.5-4.5 mg/L) has the effect of promoting the rat BMSC proliferation, DNA reproduction and protein synthesis, and the 2.5 mg/L
is the optimal concentration.
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Positive rate of surface antigen at the third
passage of umbilical cord blood-derived
mesenchymal stem cells (xs, n=8, %)

Surface antigen Positive expression rate

CD29 68.51+£9.15
CD34 4.52+1.56
CD44 67.68+14.39
CD45 4.32+1.24

Totally 8 samples of umbilical cord blood was used to culture
mesenchymal stem cells
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Table 2 Effects of different concentrations of zinc on the activity
of human umbilical cord blood-derived mesenchymal
stem cells (UCB-MSCs) (xts, n=8, %)

Group UCB-MSCs activity
Control 100
Zinc

0.5 mg/L 152.07+30.07°2

1.5 mg/L 175.43+42.33°
2.5 mg/L 196.78+39.46°
3.5 mg/L 156.45+32.442
4.5 mg/L 127.54+25.732
5.5 mg/L 41.89£12.372

2P < 0.01, vs. control group
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Table 5 Effect of zinc on reproductive cycle of human umbilical
cord blood-derived mesenchymal stem cells (xts, n=8)

P4
Group
Go/G1 (%) S (%) G2/M (%) Pl
Control 86.9+19.5 9.913.5 3.240.9 0.13
2.5 mg/L zinc 73.5+13.1 15.645.12 10.9+2.42 0.26°
B5)
Group
Go/G1 (%) S (%) G2/M (%) Pl
Control 85.6+21.6 10.943.6 3.5+0.6 0.14
2.5 mg/L zinc 75.4+6.7 18.8+4.72 5.8+1.12 0.25°
P6
Group
Go/G1 (%) S (%) G2/M (%) Pl
Control 86.1+28.0 10.1£2.7 2.840.9 0.14
2.5 mg/L zinc 76.1+24.5 17.9+5.42 6.0+1.82 0.242

ap < 0.01, vs. control group; PI: proliferation index
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Table 3 Effects of zinc on DNA content of human umbilical cord

K5AIL, #5374, 5, 618, 2.5 mg/LErAbHEZSH
0 1 1 Go+M 4l i B 2 AR 3 B S TR AL (P <
0.01); 4l sEFa 40 W25 = T HR41(P < 0.01). UiHH%F
HA 3 AUCB-MSCsH4 5 (115 11 .

ap < 0.01, vs. control group

HK3UW, HiFRHE4, 5, 64%2.5 mo/LEEALFRZH N\
I A 7R T N HDNAS B B & T A (P <
0.01), Ut WIEFREME (e JBE Bty i (] 78 5% 140 U DNAT
.

24 #3PAUCB-MSCs&Za/nezai®n  Hkd.

* 4 BN UCB-MSCs 5 [ it & 5 [ 50
Table 4 Influence of zinc on the concentration of protein of
human umbilical cord blood-derived mesenchymal

stem cells (xxs, n=8)
Group P4 P5 P6
Control 68.23+29.35 73.58+27.01 75.87+28.34
25mg/Lzinc 94.56+23.152 96.46+30.78a 97.12+29.542

2P < 0.01, vs. control group
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blood-derived mesenchymal stem cells (xts, n=8)
Group P4 P5 P6 3 it
Control 128.51+39.15 138.52+41.56 134.68+34.39
25mg/Lzinc 159.33%x27.352  164.46+46.912  157.31+32.592
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