* 1444 - 2020 8 61 16

Journal of Traditional Chinese Medicine 2020 Vol.61 No. 16

DOI: 10. 13288/j. 112166 /r. 2020. 16. 016

cAMP/PKA
*
138 210046
. SD 500 1000 mg/kg 1 7
N o N 0.1%+ 1%+ 10%
. 1 x10° 24 N
3 o 10 wl
10 wl 10wl im
10 mmol /L. H89 7 . ( DCX) .
( NeuN) ; SCNT1A. SCN2A. SCN3A. SCN8A mRNA
A (PKA) . A ( pPKA) (AC) .
( cAMP) . 1% .
DCX. NeuN SCN1A. SCN2A. SCN3A. SCN8A mRNA p-PKA/
PKA AC. cAMP (P<0.05 P<0.01);
(P<0.01),
. ¢cAMP/PKA o
) ) ; ; cAMP/PKA
( NSCs) o
A 1
1
’ 1.1
SPF SD ( 24h ) 10
; 6~8
2 / SD 30 180 ~220 ¢
A ( cAMP/PKA)
. SCXK () 2017-6001 SPF
5 .
N N 45 1.2
( SCNIA. SCN2A. ( Radix scutellariae
SCN3A. SCNSA) Georgi) . 100 ¢ 800 ml
2h 2h 150

(81573701) ;
(KYCX19_1282)
* : qurong@ 163. com (025) 85811929

1g/ml o



2020 8 61 16 Journal of Traditional Chinese Medicine 2020 Vol. 61 No. 16 * 1445 -
1.3 Nestin
H89 ( MCE HY-5979A) ; .
DMEM/F42 ( Omega DM=25) ; 1.5
Neurobasal ( 21103-049) . B27 ( SD 7
17504-0644) . N2 ( 17502408 ) . GlutaMAX . N 10
( 35050-038) . L-Glutamine ( 2503-081) . o 0.1ml/10¢
( 15240-062) Gibco ; 500 mg/kg
2 (FGF2 10048B-B) . 1000 mg /kg 1
( EGF 10045) PeproTech 7 . 2h
; ( Nestin) ( 2h  4°C 30001/min 10 min
abh92391) | ( DCX) ( 10 cm .
ab18723) . ( NeuN) ( o 96
abh128886) Abcam ;. MACS® 7000
Neural Tissue Dissociation ( MiltenyiBiotec N 0.1%« 1% - 10%
130-092-628) ; Poly-.-ornithine ( Sigma-— 100 pl 5
Aldrich p-3655) ; Laminin ( BD Biosci- 3 o MTT
ences 354232) ; PrimeScript RT oD .
( TaKaRa RRO47A) ; MTT 1.6
( Beyotime st316) ; RIPA 1 x10° poly—
( Beyotime POO13B) ; PKA ( L-ornithine  Laminin 24 o
sc28315) | A ( pPKA sc— .
377575) Santa ; 3 o 10 ul
(AC) ELISA ( ZCIBIO 7C- 10wl
37363) ; (cAMP) ELISA ( 10 ul
SBJR40) ; 4% ( Bio— 1l 10 mmol /L. H89
sharp BI539A): DAPI ( 7 .
C10006) . 1.7
( Olympus BX63 ); 1.7.1 DCX. NeuN
( OMNI International 0472708 7 4% 30 mino
) ; Nanodrop2000 ( Thermo 0.1% Triton X400  PBS
ND2000 ); ECL ( Tanon 180-5001 30min 5% BSA lh DCX
); ( Thermo Multi— (1: 500) , NeuN (1: 1000) . PBS
skan FC ) ; ( BioRad DAPI o
Mini-ProteanTetre ) ; ( Tanon DCX. NeuN o DCX. NeuN
5200 ). DAPI
1.4 N o
24 h SD 1.7.2 SCNIA. SCN2A.
. MACS® Neu- SCN3A. SCN8A mRNA
ral Tissue Dissociation PCR o 7
1% B27. 10ng/ml EGF  FGF2. 2mM RT-PCR PrimeScript RT
GlutaMAX. 100 pg/ml Neurobasal o Trizol  ° RNA
o 250 pm RNA 0D 260/0D 280
. () SCN1A:
250 pm Nestin (1: 250) CCCACCACTCAGAATCTCATAC GGC-


A茁彩生物&zcibio
Highlight


* 1446 « 2020 8 61 16 Journal of Traditional Chinese Medicine 2020 Vol.61 No. 16
TATACATTGAACGTCATCC 129 bp; 1 R
SCN2A: AGGAACGCAAGGACGAAG (% x=xs)
TCTAATGGGGTTGAAGGGAG 242 bp;
SCN3A: AGGGAAGGATTGACTTGCC
— 3 100. 00 2. 11
TGGACCTCTCCTTAGAGTCCA 37 bp; 0.1% 3 98.26 + 1. 50
SCNS8A: AACTTCCGAATCTCACGGATG 1% 3 102.78 +4.27
GTGTGGAACATGCAGTAACCG 172 bp; 10% } 99.21 £2.57
0.1% 3 104.94 £4.03
GAPDH: CAACTCCCTCAAGATTGTCAGCAA 1% 3 154. 40 +20. 95"
GGCATGGACTGTGGTCATGA 10% 3 133.67 £6.41"
169 bp. 2 hedt o * P <0.01
1.7.3 PKA. pPKA West— 2.2 DCX  NeuN
ern Blot 7 2
DCX NeuN
RIPA o Nanodrop2000 (P<0.01);
10% SDS-PAGE DCX NeulN
( PVDF) o (P<0.01),
5% BSA 1h PKA (1: 1000) p- ) DCX .. NeuN (% x+5)
PKA (1: 1000) 4°<C o 1h
DCX NeuN
o Image J 6.0
3 100.00 +9. 07 100. 00 +7. 96
pPKA/PKA ° 3 159.26+15.93" 172.34 +18.79"
1.7.4 AC cAMP ELISA 3 86.44 +10.98*  91.07 £8.75*
. DCX ;. NeuN
450 nm * P<0.01; #P <0.01
(0D) . 2.3 SCN1A. SCN2A. SCN3A.
1.8 SCN8A mRNA
GraphPad Prism 6 + 3
(x+s) Bonferroni SCNIA. SCN2A. SCN3A  SCN8A mRNA
2 SCN1A. SCN2A. SCN3A SCN8A mRNA
2.1 ( P <O. 01) o
1 0.1% 1% 10% 2.4 AC. cAMP
4
(P >0.05) 1% AC cAMP
10% (P<0.05 P <0.01);
(P<0.01) . 1% AC cAMP
o (P<0.01) ,
3 SCNIA. SCN2A. SCN3A. SCN8A mRNA (2’M” x %)
SCNIA SCN2A SCN3A SCN8A
3 1.00 0. 16 1.00 +0.02 1.00 £0. 1 1.00 £0. 02
3 3.19 0. 73" 1.47 +0. 15" 4.04 £0.79" 2.83 +0.55"
3 0.01 +0.01* 0. 00 +0. 00* 0.32 +0. 04* 0.37 +0.03*
* P<0.01; #P <0.01



2020 8 61 16  Journal of Traditional Chinese Medicine 2020 Vol. 61 No. 16 * 1447 -
4 AC. cAMP (pg/L x+s) T (SCN) « 11
CAMP SCN1A. SCN2A. SCN3A SCNSA
3 12.08 £ 1. 68 14.08 £0. 68 - SCN 0%
3 18.17 £1.35% % 16,02 +0.88" I (Navl.1) I (NaVl.2)
3 6.35£0.51"  11.51+1.37" SCN1A  SCN2A 2
©AC i cAMP 13
* P<0.05 * *P<0.01; #P <0.01
2.5 pPKA/PKA . . s
5 cAMP/PKA
pPKA/PKA (P< 4 CAMP
0.01) ; AC ; PKA  cAMP
pPKA/PKAPKA cAMP
(P<0.01) . PKA cAMP/PKA
5 pPKA/PKA (% +5) . "
p-PKA /PKA cAMP/PKA/CREB
3 100. 00 £3. 12 PCI2 PKA
3 115.11 4. 16" °
3 64. 81 +3.40*
: PKA A; pPKA A DCX  NeuN
* P<0.01; #P <0. 01
SCN1A. SCN2A.
3 SCN3A  SCN8A mRNA AC.
. cAMP  PKA o H89
. . 7-8 .
. o mRNA cAMP/PKA
4
1 TODA T PARYLAK SL LINKERSB et al. The role of
N N N adult hippocampal neurogenesis in brain health and disease
° ° J . Mol Psychiatry 2019 24( 1) : 67-87.
2 KELNER KL. lon channels: opening the gate J .
( CUMS) CUMS Science 1996 271(5249) : 615.
¢AMP/PKA 3 LI L FAN X ZHANG XT et al. The effects of Chinese
medicines on cAMP/PKA signaling pathway in central
° nervous system dysfunction J . Brain Res Bull 2017
1000 mg/kg 2017(132) : 109417
1% 4 KANDHASAMY S PONNUVEL D MINJU K et al. Neu-
° roprotective and cognitive enhancement potentials of baica—
lin: a review J . Brain Sci 2018 8(6) : 104-128.
5 ZHANG R GUO L JI Z et al. Radix scutellariae attenu—
9 ates cums-induced depressive-like behavior by promoting
’ neurogenesis via ¢cAMP/PKA pathway J . Neurochem
. Res 2018 43 (11):21112120.
° 6 HAIMOV-KOCHMAN R FISHER SJ] WINN VD. Modi-
3

fication of the standard trizol-based technique improves the

integrity of RNA isolated from RNase-rich placental tissue



* 1448 2020 8 61 16 Journal of Traditional Chinese Medicine 2020 Vol.61 No. 16

J . Clin Chem 2006 52(1): 159460. vitro J . J Neurochem 2009 111( 1) :204216.
7 . 12 MWISLER MH JANELLER EB SHARKEY LM. Sodium
J . 2008 40(2) : 64-65. channel gene family: epilepsy mutations gene interac—
8 . tions and modifier effects J .J Physiol 2010 588( 11):
J. 2008 26(7):1497- 18411848.
1498. 13 DWORAKOWSKA B DOLOWY K. Ion channels—related
9 AIMONE JB DENG W GAGE FH. Adult neurogenesis: diseases J . Acta Biochim Pol 2000 47( 3) : 685-703.
integrating theories and separating functions J . Trends 14 RYDEL RE GREENE LA. c¢AMP analogs promote sur—
Cogn Sci 2010 14(7) : 325327. vival and neurite outgrowth in cultures of rat sympathetic
10 YU SP CANZONIERO LMT CHOI DW. Ion homeostasis and sensory neurons independently of nerve growth factor
and apoptosis J . Curr Opin Cell Biol 2001 13(4): J . Proc Natl Acad Sci U.S. A. 1988 85(4): 1257-
405411. 1261.
11 WEGNER F KRAFT R BUSSE K et al. Glutamate re— 15 TSAI CF HUANG CL LIN YL et al. The neuro-
ceptor properties of human mesencephalic neural progeni— protective effects of an extract of gastrodiaelata J . ]
tor cells: NMDA enhances dopaminergic neurogenesis in Ethnopharmacol 2011 138( 1) : 119425.

Effects of the Serum Containing Radix Scutellariae— on Sodium Channel Genes and cAMP/PKA Signaling
Pathway of Neural Stem Cells Differentiation
ZHAO Fan SHANG Zhiyuan QU Rong
Nanjing University of Chinese Medicine Nanjing 210046
ABSTRACT Objective To study the effects and possible mechanism of Huangqin ( Radix Scutellaria) -eontaining
serum on differentiation of neural stem cells. Methods Primary rat neural stem cells were isolated cultured and
identified by immunofluorescence. SD rats were given 500 and 1000 mg/kg of Huangqin Decoction ( ) once
a day for gavage. After 7 consecutive days high-dose and low-dose Radix Scutellariae-containing serum were pre—
pared. The low and high drug-containing serums were set at 3 concentrations of 0. 1% 1% and 10% to intervene
neural stem cells and the test drug concentration was screened. Neural stem cells were collected and inoculated into
a 24-well plate with 1 x 10° per well. The experiment was divided into a control group a drug-containing serum
group and a drug-eontaining serum plus inhibitor group with 3 replicate wells per group. The control group was added
with 10 ul of blank rat serum per well the drug-containing serum group was added with 10 pl of screening concentra—
tion of Radix Scutellariae-containing serum per well the drug-containing serum plus inhibitor group was added with 10
wl of screening concentration of Radix Scutellariae-containing serum per well. In the drug-eontaining serum plus in—
hibitor group 10 wl of Radix Scutellariae containing serum and 1 pl of H89 solution at a concentration of 10 mmol/L
were added to each well and the fluid was changed every other day for 7 days. The cell growth rates of the double
adrenocortical hormone ( DCX) and neuronal core antigen ( NeuN) in each group of cells were compared; the expre—
ssion of sodium channel subtypes SCN1IA SCN2A SCN3A SCN8A mRNA protein kinase A ( PKA) phosphate in
the cells Protein kinase A ( pPPKA) protein expression concentration of adenylate cyclase ( AC) and cAMP in cell
supernatant were detected. Results 1% Radix Scutellariae high-dose serum was screened for subsequent experi—
ments. Compared with the control group the growth rate of DCX and NeuN cells in the drug-containing serum group
cells increased SCN1A SCN2A SCN3A SCN8A mRNA expression increased p-PKA/PKA value and AC ¢cAMP
concentration increased ( P < 0.05 or P < 0.01); compared with the drug-containing serum group the above—
mentioned indexes of the drug-containing serum plus inhibitor group were reduced to varying degrees ( P <0.01) .
Conclusion The Radix Scutellariae-containing serum can promote the differentiation of hippocampal neural stem
cells. The mechanism may be related to the promotion of the expression of sodium channel genes c¢cAMP/PKA path—
way enzymes and proteins.
Keywords Radix Scutellariae; neural stem cells; cell differentiation; sodium channel; ¢cAMP/PKA pathway

( 12019 -10 -22; : 2020 -01 -01)



