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TR 2 ML K A 45145 PC 12 4l
B AURRSZ PR AR AR DL A 5

FoaEmh? ok 2 X oW R F4H Ok B Lok

WE BHH HodtwiE ot R RERE 5 PC12 miasif o) T A4E A 2 & 5 4S8R %4k (CaSR) A
Bl R T EWMARR, ik AWERESHhFE A TGS, K PCI12@mies A= G, KRR,
2.5%. 5%. 10% 425 fnifsn, MTT iktemlgn e A& %, @it Annexin V /PI A X ik, &8 %ok
PP it 3 R AT 4m e o & A % C-Caspase3., C-Caspase9. Bax ( 6A7 ). Zafie. Cytochrome C %& & #4745
i@ it Annexin V /Pl X 28 iel o A ik 4l v i 3k A 25 fe A B A CaSR 3 /1l (GdCly) 2 CaSR #4747
(NPS2390) &amppty A%, ER LHrahFari, RRRAMAAEEFE, CaSR & G £k & HAk
(P<0.01, P<0.05); & /nER4 4 =% C-Caspase3, C-Caspase9. Bax (6A7) »AZ a3 Cytochrome C
EG kikE3m (P<0.01, P<0.05), 5k A itis, 42 hFabE 538 m (P<0.01), 5%. 10%
425 F 48 CaSR & & & ik % & A ER +NPS2390 éﬂd‘] =&} (P<0.01, P<0.05); 42 iFsn, K
JiBA +GdCl, 418 — & AL (P<0.01) #= 10% 425 o 7% 40 C-Caspase3. C-Caspase9. Bax (6A7 ). f&
% Cytochrome C % & it %1% (P<0.01). la)i)f"ﬂ‘iﬂ +10% 425 iF 4 rbdR, BME +10% 425 ik
+NPS2390 487 = 3% hm (P<0.01). 5 K A BA +GdCl, 2 b4, HFEA +10% 4 2% o7& +GdCl, 478 —
FEFRGFENL (P>0.05), Hi®  wiE#d 2 i T 36 ZR B 549 PC12 e d o, HAFR
5 CaSR A %,

KA PC12 @it ; Wi 3, IpARAE; 8 5 A5 AR

Study on the Mechanism of Serum Containing Sini San on CaSR of PC12 Cells Injured by
Corticosterone MO Hai-xin" >, ZHANG Rong®, WANG Kun', SHEN Chong-kun', DONG Zhao-
yang®, ZHANG Jin", and SHI Ya-fei' 1 School of Basic Medicine Sciences, Guangzhou University of
Chinese Medicine, Guangzhou (510006 ) ; 2 Clinical Experimental Center, Jiangmen Central Hospital,
Guangdong (529030 ) ; 3 International Institute for Translational Chinese Medicine, Guangzhou University of
Chinese Medicine, Guangzhou (510006 ) ; 4 School of Nursing, Guangzhou University of Chinese Medicine,
Guangzhou (510006 )

ABSTRACT Objective To investigate whether the intervention effect of Sini San on corticosterone-
induced PC12 cell injury is closely related to calcium sensitive receptor ( CaSR ) and cells apoptosis.
Methods With serum containing Sini San as the intervention drug, PC12 cells were divided into blank
serum group, corticosterone group, 2.5%, 5% and 10% medicated serum group, and the cells survival
rate was detected by MTT method. The cells apoptosis rate was determined using Annexin V /Pl with
flow cytometry. The expression of C-Caspase3, C-Caspase9, Bax (6A7 ) and cytoplasmic Cytochrome
C protein were detected by Western Blot. The apoptosis rate of each group cells in serum containing Sini
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San combined with CaSR agonist ( GdCl, ) or CaSR inhibitor ( NPS2390 ) was determined by Annexin V /
Pl with flow cytometry. Results Compared with the blank serum group, the survival rate and CaSR
protein expression in corticosterone group decreased ( P<0.01, P<0.05) . The apoptosis rate, the
expression of C-Caspase3, C-Caspase9, Bax ( 6A7 ) and cytoplasmic Cytochrome C protein increased
in corticosterone group (P<0.01, P<0.05) . Compared with the corticosterone group, the survival rate
of medicated serum groups were increased ( P<0.01), the CaSR protein expression of the 5%, 10%
medicated serum groups, and the apoptosis rate of corticosterone + NPS2390 group were increased
(P<0.01, P<0.05); The apoptotic rate in medicated serum groups and corticosterone+GdCl, decreased
(P<0.01), the expression levels of C-Caspase3, C-Caspase9, Bax ( 6A7 ) and cytoplasmic Cytochrome
C protein were reduced in 10% serum group ( P<0.01) . Compared with corticosterone + 10% medicated
serum group, the apoptosis rate in corticosterone + 10% medicated serum+NPS2390 group increased
(P<0.01) . There are no significant change in the apoptosis rate in corticosterone+10% medicated serum
+ GdCl; group, compared with the corticosterone + GdCl;. Conclusion Sini San medicated serum can

inhibit the apoptosis of PC12 cells induced by corticosterone, and its effect is related to the CaSR.
KEYWORDS PC12 cells; Sini San; depression; apoptosis; calcium sensitive receptor

TR J&—Fies WL P, EERIUN %
flky . ARV | ARARSER, EEFAARNTFIT,
FEE R AR FI AT B, T
ABIE 1 KR AL v AR B, (A BFRIESS, AT
SHRE Y S B OIAR S Y BoR st R, A A
Z & (calcium sensitive receptor, CaSR ) 7EZfilia]
AVE R 2[5 S b R I B MR ©, BT
TEHARRMET ©, NPT B ME 7
AUEA ATIANIR A, FEE O B A g MR A AN ]
FIUHIPE O R AR B S ARG A5 JB v CaSR & A
ik, MDY ELRERS I CaSR &H Rk . #
7~ CaSR K HA T 15518 1% ] BER A ARAE I 52
) — AT B AR R, R O R R B,
Ca”™ 7e/E 3G B, CaSR X 40 o i T 3l i v
H. CaSR™ /NS 2 T4 Y J 7% 7 T CaSR™" /)y
UL TR, XEpF5i kP CaSR n[gES
5T IERE R AR ALE, HRTRE S T-a %, =
XFTHIABSE o CaSR J2& il a4 4 M g 7= ) A FIHL
AN

B S AR E R T e umk Y AR
R T RAMARAE A DCHLRIAI ST, R BRI ERAE (995
LS IR DIAI G, SRR 7 25T T RE A AT 55 il
S E 0 SN N BN 1 i A 1 By S € (B
i IRE T Z—, BAAEMMAR, BT L)
B ASRBLLRTIN A L, DU T DL K SR AR
GRS

CaSR 7 f AR A i = HX SR 114 AH 56 AF 73 1238 Tt
hEEZ AR RGBT I — A B,
Z 502 A T AL AT BB . ASBIFSE LIEZ T

Wi 45147 PC12 AR Mu A A AR SN AR BRI CaSR LA
LA T AT, R0 IU 3RO Bz BB i 5 PC12
R B4 VR HIBIL R

MRS T %

1 Y. 4 SPF ¢ 8 J& b IEvE SD K,
WG K IE S 1107261911001291, 1 T K ¥k
A EARERRAF, ShPiFeliES : SCXK (i)
2019-0014, 1RFE T N B 25 K 2% h Py R 45 & SE A
WO s by, AW M i B2 25 K 2E sh i) L
EPEZE B 23 % (N0.20200810004 ), M ERFE
A A =20 f PC12 41 (R BUEF B R84 41 ity
JEAnarE, H3%: TCR9),

2 i DUSCECRR S . AR BRSE. HEK
6 g 4Ial. ZARTIASE M I 25 K25 — B s I e
2, MR R A ERBEZFIRHEE . 2yl
KA 2k, GBI 2 RIBW, AR FAZ1 g/mL,
RE), 205, T -20 CUKAEBES .

3 BN S 2R E R A 3 E Sigma
AN (it SLBV4845) ; RPMI-1640 15 35 3 (it
+5:8120192), PBS ZZ i (4it*5: 8120388 ). iy
A1y (FBS, #t5 . 2275138) g [ % E Gibco 24
A (454 51k . 8120192, 8120388, 2275138 ) ;
0.25% i % 1 filg W [ 1% & BioFroxx 2 @ ( it 5.
EZ6789C134 ) ; MTT {5l A ) M 3 &7 4= W B4
BN 5 B2 IR (Hit5.; BCBT8610 ). GdCl, (#t% .
0000055829 ) I [ 3 [H Sigma 2 7] (5% 51 M
BCBT8610. 0000055829 ) ; Jifd i 2K 1 87 £
B b DAY R A R F (A5 BB20101 ) ;
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Annexin V /P17 & 4 H 32 [ BD A A ( #t5.
0076884 ) ; BCA i [ & f kil i 71 5 W 1 VT A5 L 3
VAR B AR A R\ (it 20200630 ) ; SDS-
PAGE Loading Buffer (5x ) I [ Jt 50 BE Ay ik 20 4=
YR A BR S 7 (45 . 60444 ) ; PVDF JEIE [ 3¢
Millipore 7 & ( #it5-: RONA96863 ) ; i Y % [
marker Il [ & [& Thermo 22w (45 : 00686128 ) ;
W 8k & ot R F (it 5 1815b02 ), Tubulin
alpha Ab #ii & ( it 5. 16e9425 ), GAPDH Ab #i
& ( 4t 5. 62u0922). Calcium Sensing Receptor
Ab Fitik (41t5:23k9623 ), Goat Anti-Rabbit IgG ( H+
L)HRP ( it 5. 68u6798) ¥l [ 3£ E Affinity 23
" (5 4 91 k. 1815b02, 16€9425. 62u0922 .
23k9623, 68u6798); Bax (6A7) Hi{kly [ Santa
Cruz Biotechnology /v w ( 4t 5: B1820 ) ; Cleaved
Caspase-3 iiff (755:9664S ). Cleaved Caspase-9
ik (%25 9502S ). Cytochrome C Hifk ( #%5-.
119407 ) Iy H 3£ [# Cell Signaling Technology 7y
"l (52540 N 9664S . 9502S . 11940T AR il
FRic 25/ R 19G 1 [ Jb 5t a1 B AR Y R
PR 3452 | (45 51Q001100 ) ; NPS2390 iy
Hz[€ Tocris A7) (L5 : 1A/224660 ) ; £ Iy BERE b
X (%4 : Enspire 2300 ) 4 [ 3% Perkin Elmer 23
w5 T B VKA H 35 Bio-Rad 23] (15 164-
5052 ); fb# KA A iR K AERHE A BRA F] (15
Tanon5200 ) ; BD Accuri C5 Jiz4ua{% ( %15 BD
Accuri C5) 4 H 3£ [E BD A+l

4 ik

41 Y p FRER AR ST AR T RS B
Wk [(14], 765 R 400 24 h 5 48 h (&A4F, 4
WS 0, 50, 100, 200, 400, 600, 800 wmol/L
41, FARE 3ANRL, M — KM 2 R R
R FRA, AL TR K 4 LA 2 500 A4 /
FLIG R R T 96 FLAR, Fhilk 24 h ZNiENGEE , FifF
2 hJa, ST AN B 1 e B, e o 4 S i
H 24, 48 h, i MTT 35X 40 A7 30 R E 4700 a2
K K 490 nm.,

42 DU G A R RO R IR T
SPF Kahitps 1 J, RN R2s LRI 254 .
SHHALTZEBKES, G250 TIRNHIES , WA
P8 1 miz00 g EF7 3 K 7 R, KIRGAZh1h 5,
NG, R EShpkEUL, EMEEE 2 h, 3000 r/min
2,010 min, 8 [A] 25 K RCHY 1l 3 #E AT IR A, 48
56 T4 F/KIB KNS 30°min, g, 0%, T-80 C

VRAARGAE RS

4.3 MTT K PC12 A7 F K 4o i
25T« B L 2.5% . 5% . 10% 5 245113 5 N4,
Fibl 24 h 5, 25 (LTS 415 B2 TR 4L 55 57 3 5 4k
T 10% KR HITER IR, 2.5% S 24554577
FET R 7.5% KA LT DL 2 2.5% KELE 24
ML RFFR3E, 5% & 25 1ML ALK F 2 BN % 5%
RS FMTE LA S 5% KBS 25 M R 7R3, 10%
2 ML ARG IR IR 10% KR 240 s 55 9%
B, BT RN 2 h DU, REEIA . 25%. 5%.
10% 5 24 I35 4 34 45 7 K B ab 21, L0 F 48 h,
i MTT 32 6 20 B A7 06 SR A7 0 o, Kl %
490 nm,

4.4 Annexin V /Pl i = 41 i 53 A7 32 K il PC12
I TR (1) BT R gl 12 97
AT FLB RN T 6 fLM, JeZeab Bl 4.3, (2) HL
b B SE HE ) 20 i, PBS VEYE 1 Uk, T T £k 4n i,
1 500~2 000 r/min &5.0> 5 min, (3) £ 3%, PBS
FRHEVE 1R, B (4) A4l PBS A,
SEEGEA A 1 x buffer T (5) AMEAIAMEAZE
A, LA 5 wl FITC #4744, 20~25 min
i, SEEAMH 3 WL PIEfT YLt (6) i)t
UG, R A AR SR

4.5 EHGEEEIM ( Western Blot) il PC12
AT E AL KL CaSRE M (1) 4040 T x5 ¥4k
KA AN LL 12 TTAS 1 FLE S B e T 6 Lk, &
ZpabifE) 4.3, (2) OAHEHHEHL:PBS iUt 2~3 1K,
i FH R 1 2 A0 B0KT 40 AT 2, UK B DR A
30 min, {M4HMEEIECR R, HREE EP &, K LR
PRFR 4% 30 min, 4 €, 13 400~14 000 x g 451
T 25 min, BV, QM E I HRE YRR
FRAk, PBS EUE 2~3 WK, i FHBRRAGXT 401 T AL,
kA, WCENER, 1 500 r/min &0 5 min,
BrERE gL, 4 PBS i UE4NE 2 %k, 1 500 rpm
B0 5 ming BRZ: PBS, A MIKE HIREUOK, R
. 4 C 16 000xg & 0> 5 min, U4 ik, (3)
BCA &, v, (4) #l/E SDS-PAGE 43 & ik
DL Rz e i e, #E4T SDS-PAGE Hilk, (5) ML i
EANEER R %2 PVDF i E. (6) 1x TBST PEli,
5% g 2E Wk, (7) 1 TBST Ve, —414 ¢
BEER., (8) 1xTBST VMK, —HixEiREaA h,
1x TBST ¥k i, (9¥ECL &6, 1#i il lamage J #&
PR S R (E

4.6 Annexin V /PI i =X 4l i o A Al PC12



T P RS

Jkits 2022 4F 2 A% 42 %55 2 18] CJITWM, February 2022,

Vol. 42, No. 2 - 190 -

AT AEASEINE . KE . B ER +10%
TAGMLIE AL 3 443 A NPS2390 #il GACl,, 5 JH:
7K 6 /\QE ZEEMIEA . BRI B +10%
B . 25 (I +NPS2390/GdCl, 4. Fz i
Fi +NPS2390/GdCI3 M. R TR +10% 5 25 1% +
NPS2390/GdCl; 1. Fl # 24 h J5, 25 1 I % +
NPS2390/GdCl,. JzJFifi] +NPS2390/GdC,,. ki
+10% 5 25 177 +NPS2390/GdCl, £ 45T NPS2390/
GACl, 4bFH, 2 h J5, BRas A I s 41 L & 28 (A LG
+NPS2390/GdCl, 44, HAWLH LS T K B, It
IEHE 48 h, ZJFMALFREER] 4.4,

5 SiiteEor: B SPSS 20 #h i TR 4y
Mr, BUEDL X £s For, RASERIT 208, g
Ji 2655, W LSD $EAT4 R Huds s W Iy 224857,
W) F Dunnett's T3 it A7 1] He%s, P<0.05 i 2%
SAGEE L.

# R

1 4R R RN ST (1) Y R AE
PC12 4}l 24 h, 5 0 wmol/L £ %%, 50. 100 pmol/L
MR T, HEFHGH#E X (P>0.05),
200 pmol/L 21 PC12 41 A 17 1% R T % % 80.24%
(P<0.05), 400, 600, 800 pmol/L #H PC12 4 fity
FEE R B T (P<0.01), 4 /&% B PC12
0 ffg 48 h, 5 0 pwmol/L 41 It %, 50. 100, 200,
400, 600, 800 wmol/L 41 PC12 4HMuf7ih I T
3 (P<0.01), Hrr, 4200 wmol/L J7 5 HRAE
T PC12 41 48 h, AMEAFIEHN 58.17%, %kt
WP L) R B ) FH T I 2 AR NS 5

R AEWSE R TR MM R0 (%, X+s)

i JETAve FaRRES
( wmol/L) n 24 h 48 h
0 3 100.00 + 0.54 100.00 + 1.67

50 3 83.46 + 3.07 73.41+1.00™
100 3 82.70+8.20 63.50 +0.13"
200 3 80.24 + 3.27" 58.17 £ 0.37™
400 3 68.08 + 2.65™ 39.05+0.34™
600 3 59.56 + 0.91" 37.67+£0.21™
800 3 44.62 +0.68™ 32.87 =+ 1.00™

" 5 0p mol/ll AR L, "P<0.05, 'P<0.01

2 SHPCI2 4l M AE TG i (£ 2)
ST R, R R 4] PCA2 40 i AE S R T I
5 TR ey 2.5%
MV 21 PC12 21 715 685 F T+ (P<0.01), HE5L

1 I 355
(P<0.01);

5%. 10% 524

lﬁfz

®2 KU PCI2 MG FRILE (%, X+s)

21591 n TR 2
23 ML 4 100.00 +5.78
2 4 62.73 +4.72*
2.5% EZynyE 4 73.75+3.55"
5% & 21135 4 84.85+221"
10% &5 24 1.3 4 90.92+0.47"

TE: 525 FUMIEA AR, "P<0.01; 5 i JRERL sk, ©P<0.01

SREEA, WA e S 5 DU 3 R 24 I AR s
FlHEL: 2.5%. 5%. 10% S2HILTHL,

3 KAPCI2aifuT-Fbi (K1, £3)
523 (v 41 b s, B JSER AL 40 AR O T R B
(P<0.01); 5 REILLILE, 2.5%. 5%. 10% 2}
I3 2H 40 M g T e (P<0.01 ),

B2 IR ZH 2.5% E IS

1d{ 0% 369%( w4 0% 2.99%| 1d40.010% 3.40%

I T R

5% &2 IFLH 10% S 25 M2

10 40.010% 2.66%| 10 40.050% 2.87%

P1 e

Annexin V-FITC
B 1 &4 PC12 40 H T8 ik

R3 KU PCI2 JUEIHT KL (%, X+8)

2151 n TR

25 [ L35 3 9.96 + 0.98

F2 J5] 3 22.40+1.72"

2.5% 2 I 3 17.03+1.72"

5% & 21l i 3 1549+1.31°
10% 5 25 1fi 3 12.69+1.44"

W AL IS, "P<0.01; 5 B FRERZH Hb#s, © P<0.01

4 K4 PCI2 M T- A i (B2, %4)
AP MIEH R, B4 C-Caspase3 &I
FIREIGIN (P<0.01); 5 R Bl i, 2.5%. 5%.
10% % 24 IfiL 15 25 40 Jfil C-Caspase3 & |1 7 ik i [4 Ik
(P<0.05, P<0.01),

523 1 s 41 e 1 B B 41 4 i C-Caspase9
HHFAE LT (P<0.01); 51 R4 iy, 2.5%
O 24 11775 25 41 i, C-Caspase9 & 11 3 A 50 om0,
2R TG EE L (P>0.05), 5%. 10% & 25 Il 1E
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R4 KAPCR2UMT-HEALE (Xxs)

2051 n C-Caspase3/Tubulin C-Caspase9/Tubulin Bax (6A7) /GAPDH Cytochrome C/GAPDH
23 [ M3 3 0.35+0.19 0.64+0.15 0.61+0.11 0.68+0.12

S 3 1.02 + 0.09° 0.94 +0.02" 0.91+0.02* 0.93 +0.05*

2.5% &2y 3 0.75+0.07* 0.82+0.07 0.81+0.03 0.81+0.07

5% &2 1LTE 3 0.53+0.15" 0.58+0.11°" 0.72+0.08" 0.75+0.02

10% &5 24 1.3 3 0.15+0.05** 0.38+0.14 %% 0.50+0.12" 045+0.17""

TE: SES LT 4 L, 'P<0.01; 5 R T e, ©P<0.05, “*P<0.01

A B C D E

Bax(6A7) | s W ww. s s | 20 kD
GAPDH | s ae s s s | 36 kD

A B C D E
Cytochrome C |~ m* | 14 kD
GAPDH | s D S S | 36 kD

T L AZS LIS AL B B RRIRAL; C  2.5% S 2413541 D M 5%
FMIEAL; E N 10% M4l
B2 44 PC12 4T 11 Hie

ZH40fie C-Caspase9 H &k N (P<0.01),

S5 A Mg i, K B2 40 i Bax (6A7)
EHFEERIN (P<0.01); S5 mERA L, 2.5%
25N A0 Bax (BA7 ) M A F AR,
E R TG %8 X (P>0.05), 5%. 10% & 24 Ifil
If 2H 44 itd Bax (6A7) & M 3 ik &t AL (P<0.05,
P<0.01),

525 [ 4t B, B I 2 A e 2R rh
Cytochrome C 4 [ & ik &t [ F+ (P<0.05); 5
J A H HE 8, 2.5% . 5% % 24 Il 3 2H 40 Bt Y 3
Cytochrome C 4 [ & ik & ff i b, 22 7 LG8t
22 E X (P>0.05), 10% 5 24 IfiL 7 41 40 i i % v
Cytochrome C ki T (P<0.01),

5 &4 PC124iffi CaSREH L& (E 3, %5)
s i 4 A, R RENZH40M CaSR & H# ik
A (P<0.05); 5 i B4 LA, 2.5% 7 24 I i
AN CaSR A BRI, (A5 5 T2
B (P>0.05), 5%. 10% ¢ 24 Ifil 7% 41 41 it CaSR
Pk E BER (P<0.01, P<0.05).

6 NPS2390 5 Ui §be & (i XA IR 1~ 152
i (&l 4, 266) 575 (a4 Hg, B o 20 i
JAT- AN (P<0.01) 5 5 BTl 4] tbAs, Fz i +
10%7% 24 1L 385 2H 20 J 08 T 3R A% (P<0.01), B2 JR
it +NPS2390 £ i i i 75384 i ( P<0.05) ; SR

A B C D E
CaSR | g - 121 kD
GAPDH | (D GHED IS SIS @ | 36 kD

T A RS IS4 ; Bﬁﬁﬁ@ﬂéﬂ C N 2.5% 25 MLiE 4L ;D 5%
GHMELL; E 9 10% S 25 G4l
3 &4 PC12 4ifiis CaSR HH £k

F5 541 PC12 4iffi CaSR s FKik LA (Xxs)

417 n CaSR/GAPDH
25 LG 3 0.75+0.10
B SR 3 0.57 £0.07"
2.5% % 21 i 3 0.66 + 0.02
5% & 21 i 3 0.75+0.14°
10% 2 24 I3 3 0.81+0.04%%
e 528 H L 4 e, "P<0.05; 5 iz BB 41 L #, “ P<0.05,
MP<0.o1

Hii +10% 25 MG 2H Fedse, BBl +10% & 245 13 +
NPS2390 A T=%4n (P<0.01),

BB +10%
IS

©'40.11% 2.25%

23 I 4

W 0% 151%

B2

s
6.60% 10.1%
T — T

LT3 + ﬁ)ﬁ‘ﬁi@lnl +10%
NPS2390 41 24l +NPS2390 £

7 40.36% 3.41%

2 [ I +
NPS2390 41

' 40.060% 2.11%

Annexin V-FITC
B4 4540 P12 gfoiH 45

7 GdCl, 5 U3 B A IS 4 i T A S

(K5, £7) S M e, K5 E A
JHT 2RI (P<0.019)'; 5 K Bl 2 b, 9 o i +
10% 5 24 L35 4455 12 TR +GdCly 2 4 TR 4y %
ik (P<0.01) "5 iz i il +GdCl, 4H g, iz i +
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&6 SHMMMTRILE (%, X+s)

415 n TR

25 L3 3 8.74 +0.59

P S 3 28.03+0.36"
F A +10% 3 24 1.5 3 12.48+0.16 "
23 (1 IL3E +NPS2390 3 9.31+0.08
B2 IR +NPS2390 3 32.84+0.70"
J g +10% S 241miE +NPS2390 3 19.53+£0.23*

W 525 P4 R, P<0.01; 5 % 4 kA, 4 P<0.05,
28P<0.01; 57 JFHR +10% & 2515541 e, 4 P<0.01

10% & 25174 +GdCl, AT R I i &2k, 2
SRGIFE X (P>0.05),

B +10%
25 H ML IE 4 B Jsi T ML

" J0.13% 261%| ' 40031% 7.24%) 7 {0.031%

on| " Y78.1% 1a7% " 181.1% 11.4%
e . — e Ty

B I +

23 LT + B2 TR +10% 52
GdCl, 4 GdCl; 4 1iL7% +GdCl, 24

11%| ' { 0.36% 3749 '4023% 4.36%)

Annexin V-FITC
E5 &4 P12 40045 5%

RT7T FHMEHT R (%, X+5)

ZH] n TR

25 [ L35 3 9.14+0.13
250 3 2254 +1.71°
B IR +10% 5 25 1375 3 19.23+1.13%
25 (I3 +GdCl, 3 8.90 + 0.50
¢ JF R +GdCly 3 14.34 +1.22°
SRR +10% & 211 +GdCly 3 14.74+1.14

T SAS N4 A, "P<0.01; 15 A e #e, “ P<0.01

Wi

TNARAE J&— il phy Z2 B R S 2O O R,
FEIHMERAEZ 5 “A8” Aok, mFkgiit, 1§
EWGA S PR M A (g ), BA BT
fRAR . AR PH AL, WFSE R RERS I 5- 2
. MZESR . Al IR AE 2 TR A R AR T
Ay ST i) B W S BT K BT T % AR
N7 7E CaSR S ik MU i AE % [ 4 CaSR Y

TRk R RAMASEEAT R 1® . ASBIFSE R F PRS0
P TR A SHE — A B0 I DU 396 15 24 1 9 0T B S5 R A 45 )
PC12 41l AP I E &5 CaSR I THT-A 3¢,

PRSI 20 MRS AR AE A S AL A E ik
Z—o Fsr Ay PC12 A AR —Fh b 22 240 i
R, ERIE TRl R A B SR AR, B A RIE N
3 D06 200 L RO B B R 2 AR A R O, AR
AT 1A 1 S 06 1 IS St 2 T AR S SR
PC12 4iijifs H A7 41 28 fokl HAR BB R IR, & T8
oAk PC12 4, wTLA B TR 2205 ifss . [
P A TR PP AIIE 5 B AR SMEL Y N )iz HARE .
B 5T AR AL, T Y LA R B, SRS R i —
& — B L BRSh (HPA axis ), BEHOMEF SR (104
B R ), PERMEI A DR 2ot 20, BEST W
TR AT 75 5 PC12 a3, M IMAE RSP 52 55 s
PUINARAE A9 & AL, IF H X R4 v] LLgE e AR
YR, AT A, 24 200 wmol/l K i i A
T PC12 4}l 48 h, ZAHMIAFIE RN 58.17%, #*
BT R o P s A A g

T RPN AE T, A B 5% & 30 D 5
WS 25 3 T 15, B BUER 45 19 PC12 41 i
PPN, AN T % M & 4 C-Caspase3.,
C-Caspase9. Bax (6A7) LI K Jifi%% Cytochrome C
FIR TR, XL BLR B DU LS 24 1l 3 T BeiE
] 24 1 2 A AR T DT X R 5T i 4545 T /) PCA12 4
S AR VR o AR AR T R e 2T IS
D085 27 10775 308 o R AT 20 A 1 e el A B o o
PC12 4ifig i dbifhi. sbah, POl 25 5580 A 3%
B S R D LA S S R AT DA A 2
LRI T M A $5E HATAR A 22 2, s gt Rk
— SRR T PR S 24 13 X B R A PCA12 i
FPRAFE 0T RE -5 30 i A SRR IR T8 A8 A G

CaSR & T G & [ Z 1k 2, E 21 fe H
RN, BHL., B, B, OMmAESIHRA 2,
Brown EM 2§ 2 2231 1993 4 1 5o A 2E LR S8 v e
il CaSR, Ji4h, CaSRIENMif)Z, W, %
MRS P, BB S5zt 35 k.
B LA B 2243 2, ARBIFGE R IR, B IR EAS P ARG
PC12 #iififd CaSR B AR/, T DU H 1% 24 1L 3 7]
DR RO, 25 S FH TR R 25 0
B, RIAARRE AL A BT DL ST K Bt CaSR #&
KRR, DU BRI R kK ©

CaSR S PRI RMITEL I, JA5Z5) T H 47
FUIETE, MARRER AT T EAE T RTAY I . 5 3



- 193 - rpE P EELE A ek 2022 4F 2 A4 42 #2552 1) CJITWM, February 2022, Vol. 42, No. 2

ifF 5% % B, CaSR s T DI U 28 F 4 i 7
FE TR S5 1 LAk L, ASHIESEIE—25 R CaSR #%
3137 (GdCly) 5 CaSR #iifil #] (NPS2390) >k 45 ik
CaSR &M S5 T B Fildi5 1) PC12 4 T~ LA J
DU 35 B 24 00 3 R Bz AR 45 1Y) PCA2 ARt AR 4 4
Mo g5 ER, 5 REAIH L, K5 +NPS2390
AT B TF, B2 +GdCly ZH AL IR TR A1,
$&/R CaSR WHES 5 T R i T PC12 4T,
ApB I — kB CaSR Wl ki i . ET-%Z
PRI . PN T3 R — 4% Caspase FH G T g 2k
T goe T P, IRl b, e R BRER +10%
B 25T 4 43 0 A NPS2390 LA bz GdCl,, % 3
F SR +10% 5 24 1374 +NPS2390 41 L i 5 i +10%
MG A AR TR, R BT +10% 3 25N +
GdCl, 2 4 T~ 0 i A8 fk, $/R il CaSR Xf
VU3 25 S PLR T- AR £, CaSR Al fig %
55 0 398 A 24 9 ) B SRR A 1) PCA12 0B LR B
YEF. LAk, 256818 1 Western Blot #6145 543
Br, &¥ CaSR W REEE i bR RS 5 K i
T PC12 ZHAEYH T LA S DU 380 5 24 1038 % B o 44
il PC12 4R AP VE R, ARSI etk — 20 F
FHET

ZE TR, DUy 24 135 T LA R i i
Fiii% S PC12 4T, 1 CaSR nl g3 5 PU3siHl
B2y LI X B SRS PC12 Z0M fOAR 31 . A
PSR UESE T H B 7 2556 B B 1 PC12 41
ik g —a e M 2

F2E SR AT 1 b5
2 % X #t

[1] Zhaol, Ren H, Gu S, et al. rTMS ameliorated
depressive-like behaviors by restoring HPA axis
balance and prohibiting hippocampal neuron
apoptosis in a rat model of depression[J]. Psychiatry
Res, 2018, 269: 126-133.

[2] Zhao F, Zhang C, Xiao D, et al. Radix
scutellariae ameliorates stress-induced depressive-
like behaviors via protecting neurons through the
TGFbeta3-Smad2/3-Nedd9 signaling pathway(J].
Neural Plast, 2020, 2020: 8886715.

(3] ki . — Az ry st 28 (RO ARAE 5967 /R H
D). &AL : LHEERICES 2020.

P4']  PReg, B, W) OREECHXHIARAE K L e 2

[5]

[6]

(7]

[8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

Mg T, GR K& NR2B B2 [J]. HhE 250, 2020,
23 (11): 2118-2122.

Ruat M, Traiffort E. Roles of the calcium sensing
receptor in the central nervous system|[J]. Best Pract
Res Clin Endocrinol Metab, 2013, 27 (3): 429-
442,

Vizard TN, O'Keeffe GW, Gutierrez H, et al.
Regulation of axonal and dendritic growth by the
extracellular calcium-sensing receptor[J]. Nat
Neurosci, 2008, 11 (3):285-291.

Diez-Fraile A, Lammens T, Benoit Y, et al. The
calcium-sensing receptor as a regulator of cellular
fate in normal and pathological conditions[J]. Curr
Mol Med, 2013, 13 (2): 282-295.

Shen CK, Cao KR, Cui SN, et al. SiNiSan
ameliorates depression-like behavior in rats by
enhancing synaptic plasticity via the CaSR-PKC-
ERK signaling pathway[J]. Biomed Pharmacother,
2020, 124. 109787.

PR PSR AR M T AR T i
FFI534L [D]. Bt Mt BERIR, 2011,

MR, dlr, JELLNE, S IARAE” AR PR
PR ] P EHREZEEAGE, 2020, 27 (3):
10-13.

REM, WK, HEE, MRS A e
BN AT N2 S g 5 5 B B 5-HT . 5-HIAA &5
AR (] TR R, 2017, 34 (1)
70-75.

BAEK, s, SRR, AF L ONER DY oo 1
LIS & ARG 5 SRR R AT 2. 135 CAT X
5-HT_ (1A) RE B Ry [J]. A v R 24 2 1),
2018, 36 (10): 2378-2382.

Cao KR, Shen CK, Yuan YM, et al. SiNiSan
ameliorates the depression-like behavior of rats that
experienced maternal separation through 5-HT1A
receptor/CREB/BDNF pathway|[J]. Front Psychiatry,
2019, 10: 160.

Sasaki K, ElI Omri A, Kondo S, et al. Rosmarinus
officinalis polyphenols produce anti-depressant
like effect through monoaminergic and cholinergic
functions modulation[J]. Behav Brain Res, 2013,
238: 86-94.

PBREVE, AL, BANM, SF . PR AR K B
BDNF/TrKB, 5-HT/5-HT1AR & HPA i (1) 5% i [J].



TP RS 5 AR5 2022 4F 2 5 42 %555 2 9] CJITWM, February 2022, Vol. 42,

No. 2 - 194 -

[16]

[17]

(18]

[19]

TR SEE R 2R, 2021, 27 (24) : 40-48.
Terada K, Kojima Y, Watanabe T, et al. Inhibition
of nerve growth factor-induced neurite outgrowth
from PC12 cells by dexamethasone: signaling
pathways through the glucocorticoid receptor and
phosphorylated Akt and ERK1/2[J]. PLoS One,
2014, 9 (3):€93223.

He XL, Zhu YJ, Wang M, et al. Antidepressant
effects of curcumin and HU-211 coencapsulated
solid lipid nanoparticles against corticosterone-
induced cellular and animal models of major
depression[J]. Int J Nanomedicine, 2016, 11:
4975-4990.

Gao SL, Li WT, Zou W, et al. H2S protects PC12
cells against toxicity of corticosterone by modulation
of BDNF-TrkB pathway[J]. Acta Biochim Biophys Sin
(Shanghai), 2015, 47 (11):915-924.

Li ZY, Li QZ, Chen L, et al. HPOB, an HDAC6
inhibitor, attenuates corticosterone-induced injury
in rat adrenal pheochromocytoma PC12 cells by
inhibiting mitochondrial GR translocation and the
intrinsic apoptosis pathway|[J]. Neurochem Int,
2016, 99: 239-251.

PURRAE | AL CUMS IR BRAARDGHE & B 4
FRECRIERIDIZE [D. )N )M EEZG R, 2019.
XU, genk, B, A5 DU A TS 2 s
Xt CORT 2 PCA2 Z i 113 i rgr AR IS [J]. Bt
TR RAF 4, 2020, 36 (3): 339-345.

Li zY, Jiang YM, Liu YM, et al. Saikosaponin
D acts against corticosterone-induced apoptosis

via regulation of mitochondrial GR translocation

[23]

[24]

[25]

[26]

[27]

(28]

[29]

and a GR-dependent pathway[J]. Prog
Neuropsychopharmacol Biol Psychiatry, 2014, 53.
80-809.
Li ZY, Guo Z, Liu YM, et al. Neuroprotective effects
of total saikosaponins of Bupleurum yinchowense on
corticosterone-induced apoptosis in PC12 cells[J]. J
Ethnopharmacol, 2013, 148 (3) . 794-803.
Conigrave AD, Ward DT. Calcium-sensing receptor
(CaSR) : pharmacological properties and signaling
pathways[J]. Best Pract Res Clin Endocrinol Metab,
2013, 27 (3):315-331.
Smaijilovic S, Yano S, Jabbari R, et al. The
calcium-sensing receptor and calcimimetics in blood
pressure modulation[J]. Br J Pharmacol, 2011,
164 (3):884-893.
Brown EM, Gamba G, Riccardi D, et al. Cloning
and characterization of an extracellular Ca
(2+) -sensing receptor from bovine parathyroid[J].
Nature, 1993, 366 (6455): 575-580.
Mudo G, Trovato-Salinaro A, Barresi V, et al.
Identification of calcium sensing receptor ( CaSR )
mRNA-expressing cells in normal and injured rat
brain[J]. Brain Res, 2009, 1298: 24-36.
Bandyopadhyay S, Tfelt-Hansen J, Chattopadhyay
N. Diverse roles of extracellular calcium-sensing
receptor in the central nervous system[J]. J Neurosci
Res, 2010, 88 (10): 2073-2082.
K374 . CaSR 7E TBI J5 Caspase IRt Z o T
PR FIRFSE (D], Bk : £ 5K, 2020.

(ki : 2021-07-23  7E£k: 2022-02-02)

AL TS



