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Abstract

BACKGROUND: In vitro experiment has shown that the survival time of conventional chemical induction-induced neuron-like cells
differentiated from bone marrow mesenchymal stem cells (BMSCs) was short, which limited its further application. With regard to the
possibility of extension of iodine-induced neuron-like cells, the survival time has not yet been professionally reported.

OBJECTIVE: To research the effects of the micro-element iodine on the survival time of neuron-like cells differentiated by
BMSCs.

METHODS: Rat mesenchymal stem cells at passage 3 were obtained under sterile condition, and divided into groups A-F. In
group A, iodine ion was not added. In groups B-F, iodine ion at mass concentrations of 2, 55, 90, 125 and 2 500 mg/L was added
respectively. An additional blank control group was established, and simultaneously the cells were induced into neuron-like cells
with dimethyl sulphoxide (DMSO). Cells following induction were subjected to immunohistochemistry. Survival time of neuron-like
cells was observed under different mass concentrations of iodine ion.

RESULTS AND CONCLUSION: When mass concentrations of iodine ion were between 55 - 125 mg/L, the survival time of
neuron-like cells prolonged to about 5 days and structures of induced cells were intact. From then on, the number of dead cells
was gradually increased till approximately one week, all neuron-like cells died. When mass concentrations of iodine ion were 2
mg/L and 2 500 mg/L, cell survival time was from 12-36 hours. No significant difference was determined compared with group A.
Till 2 or 3 days, all neuron-like cells died. Above-described results indicated that an appropriated concentration of iodine iron
added in the common chemical induction may be benefit for the survival time of the neuron-like cells differentiated by BMSCs, but
the effect may be negligible for the survival time of neuron-like cells induced when the added concentration of iodine iron is too low
or too high.
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Figure 1 The third passage of rat bone marrow mesenchymal
stem cells following cultured for 7 days, with uniform
cell morphology, showing a typical long spin-
dle-shape (x200)
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Figure 2 Nestin immunohistochemical staining in rat bone
marrow mesenchymal stem cells nerve-induced cells,
positive cells stained brown cytoplasm (x 1 000)
P2 R ) 7 0 4 A 22 175 5 4 A e 8% 2H 1K Neestin ¢
f, BH R G AR 4T (x4 000)
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Table 1 Survival number of induced neuron-like cells at
various time points (xxs, n=10, cells)
t (culture)
Group
3h 6h 12h 24 h
A 75.02+2.14 81.09+0.26  51.05+2.08  37.24+1.19
B 79.42+2.47 79.89+1.81  60.13+0.32  42.16+2.18
© 82.42+1.35 84.79+1.28  89.04+2.14  98.87+3.77
D 68.02+1.07 72.13+0.42  69.34+2.13  95.46+2.09
E 76.08+0.46 78.16+1.26  83.22+2.04  95.06+0.13
F 73.2612.12 75.16+1.13  53.05+1.83  40.28+0.14
t (culture)
Group
48 h 72h 4d 5d
A 8.15+0.37 2.04+1.26 1.08+0.21 1.02+0.13
B 15.43+1.39 4.06+3.07 1.98+0.41 0.94+0.05
@ 96.53+2.02 86.04+1.16  70.49+0.95  38.04+1.21
D 92.38+0.71 96.25+1.14  73.83%1.15  41.95+2.21
E 95.17+1.24 88.04+2.13  71.02+0.11 38.87+1.49
F 11.43+1.27 7.95+2.40 3.17+0.48 0
A, B, C, D, E, F groups: without iodine ion, inductors containing 2, 55,
90, 125, 2 500 mg/L iodine ion groups respectively

Figure 3 Neuron specific enolase (NSE) immunohistochemical
staining in rat bone marrow mesenchymal stem cells
nerve-induced cell, positive cells stained brown cytop-
lasm (x 1 000)
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Table 2 lodine and culture time effects on survival number

of neuron-like cells (randomized blocks analysis of

variance)
Variation source SS v MS F Foos Foo1
Total variation 43 388.71 59
Culture time 17 486.40 7 2498.06 2.68 2.21 3.04

Various iodineion 24 244.85 5 4848.97 6.68 2.41 3.42
concentrations
Error 1657.46 47

23 BYESHERFEENBEEEMNER MR
WP N55~125 mg/Lif, dHMIfEsEmf Ak 2|5 d, 5T
LsF5ERE, 5 dIERER IR R REK, FET 40 Hi%
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I ES 5 B 40 A7 S I 1R] £012~36 h, 85 N 4ifiugh
FIEEA RS, DG BEES IR I (] B AE K, B0 T2 20 f 328 T 1
%, BERZRE, WAEICREII LT AR
LB 7 J5t BV 92 mg/LAI2 500 mg/LIsy, 4 i A5 % i
[FL) R A RS %ok R 2H 222 S TG S 3 R 3 S BIOKS 75  4
PRLAF-IE N R] A s e L3R 1 ~4
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Table 3 Comparison results of survival time of neuron-like

cells between groups (q test)
a (num- q critical value
Comparison group  ber of Q —m P
group) P=0.05 P=0.01

B and A groups 2 0.90 2.86 3.82 >0.05
C and A groups 3 14.21 3.44 4.37 <0.01
D and A groups 4 15.07 3.79 4.70 <0.01
E and A groups 5 15.33 4.04 4.93 <0.01
F and A groups 6 2.46 4.23 5.1 >0.05

A, B, C, D, E, F groups: without iodine ion, inductors containing 2, 55, 90,
125, 2 500 mg/L iodine ion groups respectively

HRAGI R TE W, WS 7l &K )JE 7E55~
125 mg/LE, AM0AE S I A B i EIREE N
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HR2G 14 BT B, T 55 77 05 7] R 3,
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Table 4 Comparison results of survival time among each

group (g test)
a q critical value
Comparison group  (number Q@ = P
of group) P=0.05 P=0.01
C and D groups 2 1.50 2.86 3.82 >0.05
D and E groups 2 0.37 2.86 3.82 >0.05
C and E groups 3 1.12 3.44 4.37 >0.05

C, D, E groups: inductors containing 55, 90, 125 mg/L iodine ion groups
respectively
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