2023 4F 6 H R R A 2 R June, 2023
338 Holl CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 33 No. 6

AT, BRF  ERL, 2. SN/ RAH A 26 A8 E IR T R SRR B2 o 2o T A R RS [0]. P e L R e
i, 2023, 33(6) : 62-67, 74.

Wang Y, Chen L, Pang Y, et al. Protective effect of exogenous cholecystokinin octapeptide on glutamate-induced neuronal apoptosis in
the rat cerebral cortex [ J]. Chin J Comp Med, 2023, 33(6): 62-67, 74.

doi: 10.3969/].issn.1671-7856. 2023. 06. 008

HMIEAE /R B 8 0 4 22 X A3 R 55 R ORIk B =
M2 0 T B PR3P R B 5

EOATLR R LR KBRS, R

(LM EFESELRIERERZR WAL I 061001 ;2. 36 E = AL R A B AR ER AR b 0 061001 ;
3N BE 5 i AL Bl R R BE 2R T W 061001 ;4. 38T i M T O BE BR A 24 TRk T W 061001)

[FE] H® BITIMNEME /RS SE % (CCK-8) XA & FR 1 T 0 K B N e )2 28 T30 455 458 0 o
SRR T ARV E R B ETTREAE L . i RIRIMREE CCK-8 Ab BRSNS 37 1 K BRI B2 2 M 40T, MTT %
s U 2 JHL A0 55 10 DD S Bl R B B R R RN 2 2 o 48 A M O P 45 2 ( Gl ) b B ST i 8 ST B A 2 43
AL CCK-8 2, J5 Bt MRAH . SR FH It = A0 A G 0] 200 JoT 100 45 R T 5% 5 Flou-4 S SR &- ZH AHIE Ca® /KT 3 52
A€ 5t PCR 4600 B 20 ik 198 PR 7 2( Bel-2) \Bel-2 #H 3 1 ( Bax) mRNA 335 1% 0L ; Western blot £l Bel-2
Bax ,cleaved caspase-3 AR BEI , LR SXTHRA i MRIA ML n a1 2 .G, W4 Hu 5315 L6 Bel-2
mRNA FIEE I Z2 B KRR, S 1 .G, /M SHAR S5 Lo AR 7= Ca® /K- Bax Ml cleaved caspase-3 & [ ik
KT (P<0.05) , SHEERIZ LEE, CCK-8 M & Tu MG 2 (G, WIS 70 Lu ] Bel-2 mRNA R 13814 K
SEFET,S B G,/ M AL AT L] ISR T3 Ca® KT | Bax il cleaved caspase-3 2 [ iR 7KFREML(P<0. 05)
it CCK-8 XA ZRIEF 1M Zoe A T — & MR /E A, 7T BE 2 3 5 400 10 475 88 7 9 O, 981 4 N Bax/
Bel-2 FRikIKFLAEVEH

[RiE]  AMEME/\RARFEE R KGR 2400 A0 T 5 B 40Ok VIR K+ 2 Bel-2 A5G A
[HESEE] R-33 [ XikRiZFE] A [XEHS] 1671-7856 (2023) 06-0062-06

Protective effect of exogenous cholecystokinin octapeptide on glutamate-induced
neuronal apoptosis in the rat cerebral cortex

WANG Yan', CHEN Ling’* , PANG Yin®’ , ZHANG Haifeng’ , LI Heyang®
(1. Department of Medicine, Cangzhou Medical College, Cangzhou 061001, China. 2. Department of Gynaecology,
People’ s Hospital Affiliated to Cangzhou Medical College, Cangzhou 061001. 3. Department of Basic Medicine,
Cangzhou Medical College, Cangzhou 061001. 4. Department of Neurology V, Cangzhou Central Hospital, Cangzhou 061001 )

[ Abstract] Objective To investigate the effect and mechanism of exogenous cholecystokinin octapeptide ( CCK-8)
on neuronal apoptosis induced by glutamate in the rat cerebral cortex in vitro. Methods Rat cortical neurons cultured in
vitro were treated with various concentrations of CCK-8. An MTT assay was used to assess cell survival and screen the

appropriate concentration. Rat cortical neurons were treated with glutamic acid( Glu) to establish a neuron injury model and

[E£TH 12021 4FEE2ER2ADF 58 81 (20210971)
[MEERN] TAT(1976—) 55 Wit BF5E 7 1) « Al ARk I PRI FH A )2 . E-mail ; zhuxitaid07739xi@ 163. com
[BIS1EE I BRIL (1977—) , L Bt WS 7 1)« I =k 2 I R F A2 . E-mail ; feng80730li@ 163. com



o H A PR 275 2023 4F 6 A5 33 #2455 6 4] Chin J Comp Med, June 2023, Vol. 33,No. 6 63

were divided into model, CCK-8, and control groups. The cell cycle and apoptosis rate were assessed by flow cytometry.

The Ca® level was assessed by Flou-4 staining. Bel-2 and Bax mRNA expression was assessed by Real-time quantitative

PCR. Bcl-2, Bax, and cleaved caspase-3 protein expression was assessed by Western blot. Results Compared with the

control group, the survival rate of neuronal cells, the distribution of G, phase cells, Bel-2 mRNA and protein expression

levels were decreased, and the distributions of S and G,/M phase cells, the apoptosis rate, calcium ion level, Bax and

cleaved caspase-3 protein expression levels were increased in the model group(P<0.05). Compared with the model group,

the neuronal cell survival rate, G, phase cell distribution, snf Bel-2 mRNA and protein expression levels were increased,

whereas S and G,/M phase cell distributions, apoptosis rate, calcium ion level, Bax and cleaved caspase-3 protein

expression levels were decreased in the CCK-8 group( P<0.05). Conclusions CCK-8 has an inhibitory effect on neuronal

apoptosis induced by glutamate by inhibiting calcium influx and regulating Bax/Bcl-2 expression in cells.

[ Keywords )

related protein

exogenous cholecystokinin octapeptide ; cortical neurons; apoptosis; B-cell lymphoma factor 2; Bel-2-

Conflicts of Interest: The authors declare no conflict of interest.

AR TR X 28 2R G b B Ay A 42 0
B2 — B EFZ MG RGN R RS
TEVFZ TP RGP TH R B, B IR 5 W R
HORIRAS, B R B 5 i I 2 7 AR % A R 8
P, e BRI B2 A5 IR X ] s ph 22 0e, G T
FOEAUR IR oR DA BLARARUE . i RE, 45 &R
TR R R ) DR P M e 2R 5 i 2 T
PO AR E I AT BT | R A 2 A i T IR
B, 1 R RT3 0 245 00 o AN /BB g
45 % (exogenous cholecystokinin octapeptide , CCK-8)
ST T IR R 28 2R G 1Y) 2 B A 7 P o i 4 41
SR FERNMEKZ — UHgd gLz
AL B P A SRR K £E JE T 4 B0 7 A 2 22 i
PR R BT R B, CCK-8 LA I Ca™
Ui B NO Y A BORIE 7 28 A 4 PR B A i A5
YERT, BERB Il A 1 22 0453405 , 1B A HIAL 1 AN B
1, UTHIA RS, CCK-8 J8i/b il 2 35 1k 1 Th fiE
A AEN U RPN ¥ S U N 1/ e = 2
TRVT CCK-8 R R ik B J2 1 28 TT 40t A R Bl A 2R ot 22
JC TR, o3 B HRE A5 & 45 1 22 R P AR, A
CCK-8 H2y it ke be 4y @ TR A 22 T P B I TR o7 2
WS H W

1 #eFnrE

1.1 SEIRzEh

SPF 2% SD KB (A 24 h V), MEMEARBE , (A
5~6 g,80 H SRIETHUM F IR sh R A PR A
AJ[ SCXK(#7)2019-0004 ], 5256 7570 JH B2 2 5 45
LR ) 92 5 G [ SYXK () 2019-0006 | i
17, LW N R 5 % L B2 R ol o
(CYLL20230509) , 5256 F2 4% B 3R s 45 7 N\

1.2 FERFSNE

CCK-8 ( B IUBHrtH A= YRl A BR A Al 525
601336) ; L-%% & MR ( 36 [ Sigma 2 7], #it 7.
G1251) ; JPL B-actin Z FLREDUIA  Sebi K FLIH 124K
FH B 4 Bt bk B2 98 X1 1 2 (b-cell lymphoma factor 2,
Bel-2) \Bel-2 #H5¢8  (bel-2 related x protein , Bax)
Hl cleaved caspase-3 Z wREHLIAR | 1L EHT % —HT 1eG
(3£ Cell Signaling 24 &), it %5 : #4970, #15071  #
41162 #9662 . #2985) ; DMEM 41 il 1% 3% 4& I 4 1M
15 .0. 25% a8 B (Jb t Z SR E R A IR A | it
+3:90023 ., 59030, T1300) , BD FACSAria I %! i =
YA (v S G S g A AR B R A IR A 7] ) 5 Flou-4
AM 5 2 & W 5k F) & (32 E Thermo Fisher
Scientific 23 F] ) ; RM2135 #Y Leica A 1) F#L (£ [
Leica 2~ #l ) ; Olympus #Y 2 T 58 o il 58 ( H &
Olympus AH]) .
1.3 EEHE
1.3.1  KEk Rz U7

R EALFE, To T 4514 T 43 25 K il Bz ot ( 9 B
M5 2Y) | BUE & B )2 41 2159 1 i Ky 77 3
N,0. 25% B i 37°C FIH 4L 15 min, A 10%
JRAEMIE L1k Wk, 200 H 0 W3 8, Ui BE 8 T
LR WCE AN, B DMEM 85 9% 5 (15% R 4
I3 ) B il S BE o 3% 10°/mL (1) 40 i B, %
Y FE A T RS A 2 R R 1) 24 FLAR b E R
7T 37°C 5% CO, 157744 ,48 h J A 10 pumol/L
BPBERR Y R ROWE AN M A KORAS ) 3 d il 13K,
K% 8 d AT e S Je Al o] TS5
1.3.2  Zfa3s oA

JEAREE SR 2N 8 d J5 , 2R A MTT SL56 4G
AR e FE CCK-8 X2 T4 i 35 1 B 52 0], 5 4ol



64 rp [ A PR 2R ks 2023 4F 6 H A 33 455 6 11 Chin J Comp Med, June 2023,Vol. 33, No. 6

ZLICA M EEFR T 96 FLAR T, 4 Me vk R 1x10*/mL,
i My 50 wmol/ L A4S G R Ak B K ki iz J2 4
2T M ST R 2R T R R B4 T A 0,
0.01.0.1 F1 1 wmol/L F#) CCK-8 F) 1% 3% i 4b BE 41
i, BT 37°C R ABLECh 5% CO, 85 37 46 8 3%
24 h, WU 96 LAk, A LA A 5 ¢/L 1) MTT
VW 10 L, 4E22 1555 4 h, & FL A DMSO ¥ i
150 pL, E P BT % 10 min, BEFR LK
490 nm ALAGIN S FLIOGIE , SEIRE A 3 Ik, A LA
%% )= 254l OD /X HEZH OD {EHx100% ,
1.3.3  ABYHENT 520 [ o2

W I B )2 b 28 ST A o R 97 T DMEM. 4
M (10% 2R G + 1% T E) 8T 5% .
CO, TERAE T, 37 C 4T 3%, BOM $0A: K 1 4
MR 5250, i FHZCH B 50 mol/ L (4 2 iR AL
BN 1570 =y 2 e 1 R S VAR L R 2V K pa i B
FERIZHFI CCK-8 41, 55 X IR 4, CCK-8 2 fd &
A 1 pmol/L 1) CCK-8 15 77 W Ab B 41 1, %F HR 2H 2y
LSRR SRR
13,4 A M A AG: D 240 e ] R

A F %o 550 K 30 4 28 e 4 i oS o 4% 40 e
BRI, e RN 1% 10%/mLL, 25T HH IV 245 W % 9%
24 h, ffi[H] PBS W I B UE A A ML 3 Ik, 2 FD T
6 LAY, i ] 80% & W75 W 1% 32 40 L 5 min, PBS
VRS 2 IR, RBRER R LA, A 80 wL PBS
R 10 pL PI.50 pL FITC ,#E8F F 60 min, &
YA HLICAE 4B, T FACSAria Wi =X 40 B A % K
488 nm AL T o B LI 20 4 B 45 JE1 401 4
ZiTR T Rin
1.3.5 Pt B ARSI 4 i 9 1

WA X B A U A 40 i, PBS H 5k 41 i i % 4
JL B, R B TREE S 1 10%/mLL, 28 T %o 1o Tk B 25 40y
Rigt 24 h, FFERFRW, PUA R PBS BEU 2 K,
AL, H 500 L 256 22 sl EH A A Il 1x
10°/mL, EEEL S min, 73 NA 195 L Annexin
V-FITC .5 pL PLIRZ], iR T #OLFE 20 min, i
AR M T AU I 45 28 200 1t 0 1 5 53 At 45 21 40 i
PHT B,
1.3.6  Flou-4 4tk il 4 45 25 7K~

BB K 01 A 2 e 40 i AT 2 56, JBR 2R P il
AL AR, LA 5% 10°/mL 3/ T 6 AfL i, 4%
FEAS LT N 25 4B IS , BT 37°C (%1 5% CO, 1l
AR R FR4 . IIA 1 mL 55352 A Flou-4 AM

Y, T 37 CHEFRAFRE 20 min, F+5 LW, Ml
PR .58 MR e 2 IR, 2O WA TSI IR,
IPP 6. 0 #4508,
1.3.7 RT-PCR £:ill mRNA ik

B LA F X BOE K B R a0 M, 3 R B R,
PBS JE U, A 20 At 24 A 000 1 K 24 #% | TRIzol
DUVE AR ZH A0 B RNA . S 85 sk 7 & 5 il
¢DNA, H F B il PCR J2 I f& & . 2 x SYBR qPCR
Master Mix 10 wL,cDNA £ 2 L, b RS 1914
1 pL, ddH,0 6 pL. 51 % &% it & Bel-2: F-5°-
GAGAGCGTCAACAGGGAGATG-3" | R-5’-CCAGCC
TCCGTTATCCTGGA-3’ ; Bax: F-5’-CCGGCGAATT
GGAGATGAACT-3’ . R-5’-CCAGCCCATGATGGTT
CTGAT-3 ’; B-actin: F-5 '-GGCTGTATTCCCCTC
CATCG-3 ", R-5"-CCAGTTGGTAACAATGCCATGT-
37, W PCR MR :94°C A% 5 min, 94°C
30 5,59°C 30 s,72°C 30 s, LAEFF 40 ¥k, 7% CtfH,
FRAE 2722 S8 H B 2 K 5 8 S 35 B A X &
ki, S FEAR Z R L R Rk 22 5
1.3.8 Western blot ¥l 43 1A

PERTHERRLLB (12 99) %% RIPA 20 i 4/ W 5
RG] PMSF e i B 8K 1 24 i, B0 45 41
PTG , 35 R R, B O SE4NiE, PBS ¥
YEE AR A vK T 24#% ,4°C T 12 000 r/min
250 10 min, $EBCEE A IFXTE A EIHR TR
WIZE . B B B 28 20 B S S VR 4 i A T
EEMCHLTK . 250 mA K 2 h 7% % PVDF B L A
ARG W 2 h, 4CEE —PL (1 = 1000) 33 42,
TBST 5%k 5 W, A 1= 3000 i Bt i, $& PR3 1A]
2 h,TBST ¥ 5 K, AL &G ECL A W
5 B Wi T A0 6 B, Image | BAFHT
1.4 SFitFEHE

fii 1 SPSS 23. 0 Geit 2@ o e Bt , B dis 4
RSB e bRt 22 (s ) 2R, 22 41 [R) HE 3R
% 7 2293 M7 (One-way ANOVA ) | £ [a] 19 ¥ Lt %5 %
FH LSD-t K356 . 455 LA P<0.05 25 73 BA Gt

2 Z#R
2.1 CCK-8 X} 4 ffiE SR &2 0m
15 25 0 BR AL PR 20 it )5, 40 B 3G M B SRR AR

(P<0.05), A[AH B CCK-8(0,0.01.0.1 A1
wmol/ L) VE T Kk J2 JZ2 #h 22 oo 4l i J5 |, 45 4 40 )i



o H A PR 275 2023 4F 6 A5 33 #2455 6 4] Chin J Comp Med, June 2023, Vol. 33,No. 6 65

TENG R0 8 T &, B2 Ik BRI (P<
0.05) . AR XF 4 M3 7 (%) 5% w45 2R | J5 2L 50
CCK-8 #EH#E 1 pmol/LAE NG — LA 25 MREE, WL 1,
2.2 HHEMAERSHILE

20 B JR) 30 43 A ARSI R LA s A% IR U 440 17
BV 2 I R A BRSO
S B &) A o3 A 25 SR s, 50 R L A AR AR 2 R
o J2 JE M2 on 4 G, A0 M4 AR k2>, S .G,/
M A 40 B 3 A H 436 0 (P<0.05) SR RIZ LY
B, CCK-8 ARl Bz 2 AP 2 e i il G, 3 40 i 43 A7
HAhN, S W G,/M A M 43 A LA (P<0.05)
&2, K1,

2.3 HEMAMBTEILR

Annexin V-FITC/PT X4 it 3K 40 {3 I 45
SR, X IR (6. 43£0. 77) % FLIC AR IR 21 K i Kz
JER TN M TR (34.26+1.60) % THiE (P <
0.05), SHEHIL H# CCK-8 2H Kk fz J2 1 22 9T
AP T-3 (9. 45+0. 83) %A% (P<0.05) , WK 2,
2.4 HHAMATSEFKELRER

Flou-4 AM e 8 25 5L 15 7R, 5% B4 (0.23 «
0.02) b, 7Y 41 i Kz )2 P 28 70 40 M 55 25 7K
F-(0.760.04) B 155 (P<0.05) , SHAIA L
B, CCK-8 41 K i Kz J2 Fi 28 JC 240 MU 55 25 + 7K °F-
(0.27+0. 04) &A% (P<0.05) , WK 3.

R1 BHMMAHEE O (2£5,0=3)

Table 1 Comparison of cell survival in each group

2y e BE (umol/L) MG HE( %)
Drug Concentration Cell viability
#ER 50 62.36+0. 53*
Glutamate 0 100. 00+0. 00
0.01 65.78+0. 64*
CCK-8 * %A
0.1 68. 67+0. 63

1

74.95+0. 5944

¥ :5 0 pmol/L CCK-8 4IAH I, ™ P<0. 05; 5 0. 01 wmol/L CCK-8 ZH I, 2 P<0.05;5 0. 1 pmol/L CCK-8 4k, 4 P<0. 05,
Note. Compared with 0 pmol/L CCK-8 group, *P<0. 05. Compared with 0. 01 pmol/L CCK-8 group, 2 P<0. 05. Compared with 0. 1 pmol/L CCK-8

group, 4 P<0.05.

T2 HHMMEIAAG L (x+s, % ,n=3)

Table 2 Comparison of cell cycle distribution in each group

251 G, M S Gy/M
Groups Phase G, Phase S Phase G,/M
T HE4H Control group 44.34+1.72 22.17+1.75 12.21+2.01
FERIZH Model group 35.49x1. 63 29.75+2. 08 26.68+1.69*
CCK-8 # CCK-8 group 48.82+1.72° 23.33+2.26% 11.64+1.94%
T SR IRLUA L, ¥ P<0. 05 SERIZHAA L, 2 P<0. 05,

Note. Compared with control group, * P<0.05. Compared with model group, “ P<0. 05.
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Figure 1 Cell cycle distribution in each group
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Figure 2 Apoptosis was detected by flow cytometry
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Figure 3 Flou-4 was used to detect the level of calcium in cells

RT3  SUHUM Bel-2 F1 Bax mRNA 7K HdE (x+s,n=3)
Table 3 Comparison of Bel-2 and Bax mRNA levels of cells in each group

205 Groups Bel-2 Bax
X HEZH Control group 0.55+0. 04 0.35=0. 03
Hi#IZH Model group 0.22+0. 03 0.91+0. 07
CCK-8 # CCK-8 group 0.52+0. 06" 0.39+0. 04

T XA, P<0. 05; SBUBZLME, © P<0. 05,
Note. Compared with control group, ™ P<0. 05. Compared with model group, * P<0. 05.

R4 SAMMEATE KT (245 ,n=3)

Table 4 Comparison of apoptotic protein levels in each group

23] Groups Bel-2 Bax cleaved caspase-3
T HEZH Control group 0. 67+0. 06 0.35+0.02 0.26+0. 03
FIRIZ Model group 0.28+0. 03 0. 89+0. 07 0. 690, 04*
CCK-8 41 CCK-8 group 0.56+0. 06 0.43+0. 04" 0.33+0.04%

T SRR LL ¥ P<0. 05 SEURALAE, © P<0. 05,
Note. Compared with control group, * P<0.05. Compared with model group, “ P<0. 05.
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