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Effect and mechanism of lithium on the differentiation of neural stem cells/ZHU Zhenzhong, HE Xi-
jing, JIN Dongxu, et al/Chinese Journal of Spine and Spinal Cord, 2013, 23(12): 1101-1108

[Abstract] Objectives: To investigate the effect and its underlying mechanism of lithium on modulating neu-
ral stem cells differentiation. Methods: NSCs were isolated from the subventricular zone of neonatal Fischer
344 Rat. The growth curve of differentiating NSCs was detected by using Cyquant assay. Immunocytochemistry
staining combining with BrdU incorporation assay were used to detectneuronal marker Tujl and astrocytes
marker GFAP and S100B, the percentage, as well as the total numbers of each lineage were also estimated.
TNUEL apoptosis assay was also performed to rule out the lithium toxicity. Finally, lithium and GSK3( in-
hibitor—SB216763's effect on regulating neuraonal and astrocytes were tested and compared. Results: Lithium
concentration lower than 3mM was non—toxic in differentiating NSCs. 1mM lithium stimulated neuronal pro-
duction by 1.47+0.06 folds(P<0.05), while SB216763 increased by 2.25+0.07 folds(P<0.05), 3mM lithium re-
duced GFAP* cell number to 0.55+0.02 folds (P<0.05) compared with control group, S100B staning result
showed the similar tendency, conversely, SB216763 did not reduce GFAP* cell number, with 0.90+0.06 folds
compared with control group (P>0.05). Conclusions: Lithium exerts dual roles on NSCs's differentiation. It
stimulates neurogenesis at concentration of 1mM with its inhibition on doumregulating GSK3@ pathway, mean-
while suppresses astrogliogenesis at concentration of 3mM, which may be mediated by non—canonical pathway.
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Figure 1 a-d Bright view pictures show NSCs cultured in NB27 medium at different time point(a 1d, b 3d, ¢ 5d, d

7d), Scale bar=100pum. e Growth curve of differentiating NSCs, SB216763 stimulated NSCs proliferating.
lithium and SB216763 increased total cell number by 1.1 and 1.4 fold

number count among groups at 7d time point,

respectively.

f Total cell
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¥ Hoechst33342 BHYE (35 () (a~e 43501 0 XF BE2H #50) Je SB216763 AFRZH ) d 45 20 1) #f 28 00 S AT, 1mM 48550 4 v

P28 TT BB LY 1.5 1% ,SB216763 410 2.3 17 e 454 1] AST B0t , #1550 40 AST B0 52 M 7 AR P B G , SmM
BRI ZH rh AST B 820 S X i 2 E’J*lf‘ ,SB216763 21 AST S BTG & 48 fk £ Western blotting XF 43 £k 2¢ 7= ¥y vh i 28 5t

AST FriliPEE A Tujl (GFAP & &, H 45 R 5 40 5 4l it fb 2=

%2

Figure 2 Immunocytochemistry staining shows the heterogenous cell population containing neurons (Tujl positive, red)

and astrocytes(GFAP positive, green).
and SB216763 treated group respectively.
fold in ImM Li and 2.3 fold in SB216763 group.

but not SB216763, 5mM Li decreased AST to half.

chemistry result.

Nucleus were counterstained with Hoechst33342(blue). a—c indicates control, Li
d Total cell count of neuronal lineage, neuron number was increases by 1.5
e Astrocytes number was decreased by Li in dose—dependent manner

f Western blotting result shows the same tendency as immunocyto-
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Bl 3 BrdU & S 50K AR 5 5 SB216763 X #1420 404k (Tujl BHE AR, S 5 ) (52 M, 11 €7 Sk i 7R 2 BrdU BHA4E: 41
(£168) A%l Hoechst33342 [P (35 ) (a~c 73 51 % BRAT 41 57) LA M2 SB216763 A B2, 45 51 12 o #57) J2 SB216763
Py 2% 42 NSCs 22000 4k) B 4 S100 beta ffig 44140 e (46 I #1575 SB216763 X AST -4k ity I8 545 A
Hort S100 beta A 40 A A7 216, 40 i A% A 6 €4, 45 0% B s 8 5] 22 vk B MO 300 ) ASTT 34K (a~e 43531 A X0 HERZH 48050 LA K%
SB216763 Ab#iZH ) 5 TUNEL ¥ 6 I A [ e B2 £ 55 Je SB216763 X134k NSCs FUFEMEAE ] a ML B0 A 3 T2 40 Jid 1 0
R i, 6528 B e (0 S5 v SR L4 (TUNEL FHAPE A, ¢ €5) b TUNEL 5 Hoechst33342 (1 €4 ) AUHE 3 (8 LA 554 146 i Lt
15 (b5 R=5pum) ¢ NSCs 43 fb )5 Ab #LZH 8] A [5) B 8] 20 (1d3d . 5d) H 38 1 20 i o A 4 6 & Be 1), b SmM. 48 30 417 5d
I 3R I L A AR I S P AR (O Fon A B YRR 5, P<0.05)

Figure 3 S100 beta immunocytochemistry result showing Li and SB216763 exert distinct effect on astrogliogenesis by
NSCs (S100 beta was stained in red and nucleus were counterstained with Hoechst33342 in blue), lithium significantly
reduced percentage of S100 beta+ fraction in a dose—dependent manner(a—c represent control, Li and SB216763 treated
groups). Figure 4 Both Li and SB216763 increased neuron production, as detected by BrdU incorporation assay. Br-
dU positive cells were stained in red and nucleus were counterstained with Hoechst33342 in blue, a-c Represent con-
trol, Li and SB216763 treated groups(Scale bar=25pum). Figure 5 Cytotoxicity of lithium and SB216763 to differentiat-
ing NSCs, as detected by TUNEL assay. a Representative pictures show the morphological changes of apoptotic nucleus
including chromosome consolidation and nucleus fragmentation (Scale bar=5pm). b Double staining of TUNEL with
Hoechst33342(blue) to determine the percentage of apoptotic cells. ¢ Percentage of apoptotic cells in each groups at dif-
ferent time point(ld, 3d, 5d). 5mM Li caused cytotoxicity at S5th day while other groups did not(* denotes P<0.05 vs.

control).
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