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Pim1 fEPRSPET I KL 22 i 28 0 S R0 <5 /
CECR i TE MR 309, 2 (]

A EaE RaR A RERT RRE’

(1. ZNEFREMEERIAILA, LA EMN 2566005
2. W KFeREFRE, Wl RH  610041;
N KFABHE ERILA/ B A REARILERK T ETLEEEET, Wil R 610041)

[(FWZE] BH RUTEAE IR KNG 20 2 e B AU B B 455 Pim 1 728 3 B H0F 4 M 0 T i 4/
Fik O 1 HIE CSTBL6 /NI R B2 2 e 2ot AT IR CHE %, BEFRAE 8 R ICHIJC LTS DMEM J5375E,
F 1% 0, 0 FEFE 3h e, BOMIEH &0 PR, BIARERIZE / B4 (OGD/R ) AbBE, DIBLRLR P pitBia
BARAS . 4351F OGD/R J5 0. 6. 12, 24 h WERHIMI, RIS ST IE # 8 3R 4], AR oo h o il
e Pim1 b Feak kol Boks, SR 4 BIHEATIE R K5 9% 8 OGD/R ZbBE, /3l 44~ Piml 41, XFHR4L. OGD/R 41
F1 OGD/R+Pim! 4 ; %1 Real-time PCR #1] Pim1 mRNA 9383k, %] Western blot #: Pim1 4 [ AT G
FIE LA EBEE PR H i (CC3) IRk, R TUNEL RGN0 T, 458 Real-time PCR il Western blot
SRR, SIER AL, OGD/R JFHIZTTH Piml mRNA K AR (#8551 WAaEkeAt, HIM OGD/R J5 0h JF
GEFRE, 12 h 5ef%, 24 h FIFHEARAERAEBARAKE (P<0.05) o Piml 33 F2ikE Yo ffipi 255 Pim1 & (7K FH4
Pim1+0GD/R 2H CC3 Feik /K F I AL T OGD/R 4H , Pim1+0GD/R AL JHT- 2448 OGD/R 2H 3 98/0 ( P<0.01 ) .
it BR BN 5 ERRIME IR L TTH Pim] 33k FRE . i IR Pim1 o] LAMH OGD/R 75 S0 T T,
[ PESRILRIZE, 2020, 22 (5) : 512-518]
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Expression and role of Pim1 in cultured cortical neurons with oxygen-glucose
deprivation/reoxygen injury

LIU Jun-Yan, WANG Ke-Xuan, HUANG Ling-Yi, WAN Bin, ZHAO Guo-Ying, ZHAO Feng-Yan. Department
of Neonatology, Binzhou Medical University Hospital, Binzhou, Shandong 256600, China (Zhao F-Y, Email:
zhaofengyan621@163.com)

Abstract: Objective  To study the expression and effect of Pim1 in primary cortical neurons after hypoxic-
ischemic injury. Methods  Cortical neurons were isolated from 1-day-old C57BL/6 mice and cultured in neurobasal
medium. On the 8th day of neuron culture, cells were subjected to oxygen-glucose deprivation/reoxygen (OGD/R)
treatment to mimic in vivo hypoxic injury of neurons. Briefly, medium were changed to DMEM medium, and cells were
cultured in 1% O, for 3 hours and then changed back to normal medium and conditions. Cells were collected at 0 hour,
6 hours, 12 hours and 24 hours after OGD/R. Primary neurons were transfected with Pim1 overexpression plasmid or
mock plasmid, and then were exposed to normal conditions or OGD/R treatment. They were named as Pim1 group,
control group, OGD/R group and OGD/R+Pim1 group respectively. Real-time PCR was used to detect Pim1 mRNA
expression. Western blot was used to detect the protein expression of Pim1 and apoptotic related protein cleaved caspase
3 (CC3). TUNEL staining was used to detect cell apoptosis. Results Real-time PCR and Western blot results showed
that Pim1 mRNA and protein were significantly decreased in neurons after OGD/R. They began to decrease at 0 hour
after OGD/R, reached to the lowest at 12 hours after OGD/R, and remained at a lower level at 24 hours after OGD/R
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(P<0.01). Overexpression of Pim! significantly upregulated the protein level of Pim1. Under OGD/R conditions, the
CC3 expression and the apoptosis rate in cells of the Pim1 group were significantly lower than in un-transfected cells

(P<0.01). Conclusions
inhibit apoptosis induced by OGD/R.

Hypoxic-ischemic injury may decrease Pim1 expression in neurons. Overexpressed Pim1 may

[Chin J Contemp Pediatr, 2020, 22(5): 512-518]

Key words: Brain injury; Apoptosis; Hypoxia ischemia; Pim1; Neuron

A L g A Bk i P Bl 9% (hypoxia ischemia
encephalopathy, HIE ) 25| 8287 24E JLAE T FE P i
ZRGHN E R Z— 1 e IR L R
HOB A 4K, w8 HIE LA 235t Bk
OMEJRBAE, QRE . B OB AE, TR R
JUERR B A& Bt . HET, AR T2 IR
ZEfif HIE AER 09 E 200, (HBR7E B3R 7 I
(F 8 B 7 LA PR e Y R, R
A2 JL HIE B9 AR HLE, PREZFTHIIRIT Tk, B
£/

200 0] T e SR L A 17 b R R A T
M EZ Rz —, EHGVIPLE A 7S 205 R
Pim 1 JE th L Pim 1 ZRfis (i —Fh 22 &R 05
IRV, AT IR REE R RN
PR, ET, 135 Piml (BT 5 R B4 v e g
G N, AE Z R M AR A K B, #RIA) Piml
sIRNA 7375/ FAM IR0, n] U 20 5
Pe Rt AR T, I s i JeE B A0 B A AR 1 A
K e 2, ARSI 42U
Pim 1 75 CoLR 453475 Hh B AT S AL T A4 A
I FE Pim1 AN BRI A e D7 1Y
O LAEMLIA T ™, Pim1 BE BB (100 JUE 1240 B )
O L ot 5 95 LA iR A8 A A A P L ax
SEF SRR, Piml FEAH SR N 4534 P K45
HEAE M P, FRATHED Pim1 w] GELE B AAUHR I
A0 3 75 | P o 2 0 L A vt A A R AR
FAT, S&TF Piml SRkESIMAHR RIS, AR
DA o

AWFTAUA AN IR 2T A T RRIRT /
2 % (oxygen-glucose deprivation/reoxygen, OGD/R )
Ab B, ST R SR I 0 A A A, )
Pim1 S RIA BRI G B Piml 93835, WIBARDT
Pim1 7EBR A BR800 MR T A E T 2
FIRFE S 3 (caspase-3) JEANALIE T-15 518} 1)
TEAEE A, TS S8 caspase-3
KA, 15 1ERY caspase-3 (cleaved caspase-3,
CC3) JKFEAE S WA A TR . AWFTEH R

Western blot ¥l CC3 2 [ #2 35 A1 TUNEL #5
R T AR P R T B
1 MR5RE®
1.1 ZHREtESR
BB A= 1 H % C57BL6 /N AT AR bl 255t
YRR BRI ZH 2R W TE B0 I A
B G 7 J2 76 . S T 2 BR M, B i 2 2 5e 4%
BIREIE, FH 0.125% JEREE 37 CIH AL 5 min, FBrA:
A MiE L WA, B0 A EMMTTTE, ks
JUHEFEEE (Neurobasal+B27 ) WHC. T1ECEER, B
TUIMIEEFRAE (37°C. 5% CO,) hitfTiEs:,
1.2 FERFSEE
C57BL/6 /NEUIE A b st il 4L S50 s R
ABRAT] . PVTL i Fe3K FTbE AR S5 %8 14 2 it A7 -
B Pt/ B Pim1 BT & & CC3 L1k (Cell Signaling
Technology 23 7l , & [ ), /N 4T GAPDH i/ Abcam
NAE), HE ) 3 TRIzol (Invitrogen AF], EHE) ;
TUNEL 4l Jit 98 -4 MK 71 & ( Promega 23 W, 3
) 5 AKPHIKRS . FBENRS . e kOCEER
W% %5 K PCR A ( Bio-Rad A7), &) .
1.3 SEHEFFEFERET
MLTCHFRE 8 K, SISk " #rA
WERIZF / 4 (OGD/R ) 58S, R FE KRR IR,
PBS ¥ 2 K, MIJCHE TG LT ) DMEM 85 57 3&,
MLE TR AT (37°C, 1% 0,. 5% CO,) #H47
OGD #b3; 3 h JFHUE40ME, 772 DMEM #5575,
e EE IR, kR SRR (37°C. 5% CO,)
i TR, BT RS, %1 OGD/R Oh, T
02 48U AN TR B [ A A A 20 B A TR A
1.4 YApEES
MATTHEMT 6 fLtkh, FEFHEES K, R
H lipofectamine 2000 1T Pim1 3o 3¢ 35 kL 5 G
(Pim1 41 ) o [R5 ST 25 ook 2 e ok R4 (% 1
A ). MRS E U BT, R 250 pLIA R,
ki DNA 2.5 pg, lipofectamine 2000 5 uL, 435I7E
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XTRALH AN Pim1 ZHACFRELRN |, 56Y% 72 h J5 o Bk
17 OGD/R 4t ¥ (OGD/R 4. OGD/R+Piml 4 ) ,
OGD/R 24 h WAEAE i, KU T 0. R 3 4
AL, LRSI ER 3R,

1.5 Real-time PCR

TRIzol ¥ $2 B 40 MY 5 RNA . F) ] HiSeript 111
RT SuperMix ( B pt i MEREAE D RH AR AR ) &
WS —%E cDNA, Tl 5 5 E s Ho sldmieit
& B B A T A TRy A B2 7] 58 i
Piml F¥#51%): 5-GTCGTCCTCCGACTCGCC-3',
THB1Y1: 5'-GGGAGTTGATCTTGGACAGGAG-3',
F B K E 185 bp; GAPDH [ {i#51 4. 5'-GGACC-
TCATGGCCTACATGG-3', Fiii514: 5'-TAGGGCC-
TCTCTTGCTCAGT-3', h Bt K J¥ 85bp. Al
SYBR Green 3% #E17 & & PCR &, e WK 22 H
20 L, HH2xPCR Z by 10pl, . TSI
Y 4 1 uL, ¢DNA 7= 4% 2 uL, ddH,0 6 uL, JZ L
M8 95°C 5 min FAEPE; SR)5 95°C 10s, 60°C
30 s, 240 MG, L) GAPDHAE N NS, R 224
B ATARX E f b Sede sy HA 3 1K
1.6 Western blot

WCARZRAR, TN 2L RIPA TEVK L 24740
J9 30 min, 4°CECr 30 min, MU E3E, FIH BCA ¥
AT E AW N 2 . 2 SDS-PAGE HLJK . 55 5l
BSA ¥ ] J5, Jin—4t (Piml $i4K 1:500, CC3 $t
14 1:200, GAPDH #i{& 1:3000) 4 °CH¢ 5 i 1% -
TBST YEMESE , AR —$1 37 CHEE 1 ho TBST LM,
FIFHAE K CEE R AR R GEitb AT UG TR IS4 .
FH Gelpro 3R 430 255 I BE Lo SEB AT B4 31K
1.7 TUNEL &

i 2 B IERF 25, F 0.3% Triton, 4°C
A0 3 5 min, PBS $E 3 K5, Ml TUNEL J ) &,
37°CHEEAE ] 1 h, PBS 3% Uk 5 EAT DAPT {4
BR, FESOC R T AT SR G R 4 . R
H Image-Pro 7144, THEMT-FE50 (T4
BB x 100% ) o SEEIMSTEE 3 K.

1.8 Sit=EHHh
K H] GraphPad Prism #3517 48 15 4 A Al

YEE, THEFRILIEL « frii2E (R+s) FOR,
Z U SR IR 2 7 22501, 4L i ek
FHl SNK-q K, P<0.05 W#ESAG L,

2 R

2.1 Pim1 £ OGD/R #Z T hHRIETL

S MR IE F R R (IER4L) FTOGD/R J5 0.
6. 12, 24 h IWtHZIC, FIH] Real-time PCR 746
Piml mRNA 31k, 258 /R, OGD/R JGHZTT
H1 Pim1 mRNA FR I H 4 B FR#( P<0.01 ),
5E % 447, Piml mRNA T OGD/R J5 0, 6,
12h — B HF 22 % ik (P<0.05) , OGD/R Ji5 24 h
Pim1 mRNA Rk ACEH IR, (HEIEH 44540
FHEAKFE (P<0.01) . WK1, £1,

Fl FH Western blot 72 K il /)N B4 28 50 H Pim1
EAMNEE, G5ERER, OGD/R JGHIZICH Piml
FEARBHYHBIEH AW E T (P<0.01) . 5IE
WA, Piml FEH F OGD/R J5 0, 6, 12h —
HFFEERER (P<0.05) , OGD/R J& 24 h Piml 5 H
FRKETR T, (H AT # AT AL T B KR

(P<0.01) . WK 2, %1,

1.0

0.5

Piml mRNA AHX} 55

IEHH  Oh 6h 12h  24h

OGD/R

B 1 OGD/R 3/MNRMHZ It H Pim1 mRNA RiZH5
fim (n=3) a /R GIEWALIES, P<0.05; boRS5IER41HE,
P<0.01,
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%1 OGD/R x#£5tH Pim1 mRNA F1%E B Rix K& Wt Feik B E TR 4] (P<0.01) , U] OGD/R &
(n=3, xxs) PR, e Piml 52k 23k FOR UL RE S Pim1 25 11 B
85 Piml mRNA Piml & AN, RS SR ek ok R A2 T Pim
T4 1.006 + 0.114 1.000 + 0.057 KA. W 3, 222,
OGD/R O h 0.722 + 0.100" 0.690 + 0.103"
OGD/R 6 h 0.188 + 0.025" 0.259 + 0.006" N
OGD/R 12 h 0.138 £ 0.036" 0.132£0.011" N N &
OGD/R 24 h 0.278 +0.033" 0.177 +0.007" 4;§°W% Q@\w’ ¥ 0(,0\%
F{H 55.52 101.3 Pim 1 - - -
Pl <0.01 <0.01
T oaR 5B 4LHOB, P<0.05; bR 5 X I8 41 H carpd (D D D G
P<0.01,
4
OGD/R a
.
E#4 Oh 6h 12h 24h Ké :
Piml (. - e = .
24
I —— ——— e
E 17 a
1.5 =
0 .
S OB D B
i A& Q\‘“\ @\% &
:}S! 1.0 4 Q &X
'H'% a QQQ
=y
=
;\}HI{ 3 Pim1 @REFHELEHZETH Piml WER
= ™ RiEz  LENEAFSDIKE; FENEAFAGIE (n=3),
& b a /N GXFIEY] R, P<0.01,
b b
0 -4
W4 O0h  6h  12h  24h F 2 Piml TRiEFRREELEIFMEZTH Pim1 EA.
OGD/R CC3 ERMAMBAT M (n=3, xxs)
B2 OGD/R x/NR#ZTTH Piml BEFAM I 131 Piml B cC3Epy TR
FEOE R IR FENECRAGHE (n=3) . a sl (%)
EHALE:, P<0.05; bR SIEH4HE, P<0.01, Xof HR 2 0.999 +0.022 1.000+0.001  0.59+0.22
Piml 41 2.988 +0.225' 1.146+0.107  0.50 = 0.25
ko e A S = 2 — . OGD/R 4 0.566 +0.180" 2.612 +0.257" 54.78 + 9.80"
22 PimlEREFRELEMZTH Pimt BA & : : :
o OGD/R+Piml 41 1.824 +0.208" 1.364 +0.053" 23.20 +5.20"
FTiETW
F {4 71.55 30.43 190.1
<7 . . =N
IEF IR AAER, Piml 41 Piml 2 H 3R B Pl <0.01 <0.01 <0.01

BN IR 380 2 % (P<0.01) , B Piml JFk:
L3, OGD/R+Piml M 6H Piml 25 140

e a5 R, P<0.01; b5 OGD/R 4 Lk #%,
P<0.01,
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2.3 @Ri% Pim1J5 CC3 ERARIZENL B
&
AL Pim1 41 CC3 T 113835 K 7 e 2 JENC S LR
RN i1 N\ < 3 3
SRGIFE L (P>0.05) , FREHRIRFEMFT, N * ° °
€Ol pasm TR SR 5an

3 Pim1 7K I AS 5200 caspase-3 TG L. 5 XF
FEZHAHE, OGD/R 4 28It CC3 kKK B 3%
W (P<0.01) , 4278 OGD/R S T4
5 OGD/R 41 ., OGD/R+Piml 41 CC3 Fik/KF
W] FEAIE (P<0.01) , W] Pim] AT caspase-3
PE e, BRI T R A WK 4, £ 2,
2.4 FREPim1 FHEATIER

K H TUNEL B (0 5k - 47 40 i 0 T B 5224
W, e T, 458 B, XA Piml
AL T AT 4, SXHRAAAEL, OGD/R 41
FT 4 Wi £ (P<0.01) , U OGD/R &
FMET- %, 5 OGD/R 4HAH, OGD/R+Piml
PN T MM B> (P<0.01) , #2278 Piml A
PUBH S A1) OGD/R % SR 4n i 1=, WA 5~6,
=2,

DAPI

XJHRZH

Pim1 2

OGD/R 41

OGD/R+Pim1 £H

5 FFRIE Pim1 XA RIRNE (TUNEL 34, x20)
ToZM, SXFBRZHAR I, OGD/R ZH 8T 405 i %

B @ RTAIM

TUNEL

GAPDH S — S —

4
i a
34
w®
=
™=
=
pan)
e b
o0
Q
S 1A
04
Q@% N o R
/\{\ > \ &
¢ & S
Q &
N

4 3RiE Pim1 3 CC3 EH R IZRIZ MY &)
EHRAHEKE; FRMEAREGEITE (n=3) , an5X B4
I, P<0.01; bR5 OGD/R AHIL, P<0.01,

MERGE

Xt AL AN Pim1 200 JLF- 384 1
5 OGD/R 4140, OGD/R+Pim1 25 I T 40 i %
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80 ~

60 -

40

MHLPATR (%)

20 A

E6 HAMMBTERILE (n=3)
P<0.01; b /"5 OGD/R 414, P<0.01,

a RS IRAIATLE,

3 g
20 i 9 T S R B 45 S AN R T Y
FEI A, BIRHBA AT, CRCRERA]
P 300 2 e S i 483 49 1) T 2 B UYL A
AT 52— R YV EERUFIE 538 B g 4%, (LR D)
BL 5 A B BH - AR BF 5 2R AR S0 BE 55 Kk B2 J2 i 28
JC OGD/R #E AU, & B Pim1 2 58 OGD/R
TR ITI TS, i F 3k Piml BT LU OGD/R
R 2ot

Caspase ZIETEANMITA T 25 DG BVE ] 1,
M caspase-3 JE AT T-AY SCHEE (1Al , 22 &0
TR SEEMIER A, EHEIENT, caspase-3 )
TCIEE 1 R A7 e P, MU TAS 5 B
caspase-3 B SR M % TG 4k, BIJE A CC3. CC3 i
i EEAEIEISLR Y, AT Bel-2, DNA &
M F PARP AR, UMLK B AR,
XS R, I RAETREFIE A &4k,
A SFEAME AT, CC3 ME B SR
FEEE R IEA G, CC3 B A A 40 A 8 - A 22 i
febr. I, AHEIEER T R H TUNEL ik MIE S
AR BERTI AR O T4, B FH Western blot A
CC3 ik, MWEAACEITM 4 T 281k

Piml ZEANM PR T2 B 5E . J0 Ak 2 40 il 5
R S 2 b A0 M A W et R b LA AR Y
PR L7 R £ 2 v g B R ) A2 07 P il
Pim1 23 5| 2 B 4201 g 40 pE 7= 1, i i Rk
Pim1 JUJRE i ek A0 A T, PR TR A s

X SURIFFEEE AR Pim1 A4 1 s 20 R 7 ik 4R
IRBE, Piml 220 M58 0 B A BE 1Y OGSy o i
Feik Pim1 REAN I BEA SR04 gE T Y, B
W] Pim1 73R 40 4Lk S0 05 P B SR
W5 &I, Piml ZEMLITh KERE, HS 50
2395 R I BT IR 2% 08 B 19 AR R g, TR
Pim1 7] DA AR e O 2 [l ic A2 g i 2 11
P27 Pim 1 75 PAR P28 RGP i A ke 2 .
SRIT, Pim1 7E RSB I G 453453 #2248 1= b iy
YEHIMANTE2E .

ABFFEPHI T OGD/R X #4550 Piml %
IERUSEN, K P OGD/R Ji Piml k0 B Ff%, T
OGD/R Oh JT #& F [%, OGD/R 12 h 5% ik, OGD/R
24 h FF 4 MIHE A AL T AR iAo &k B
O LA e 48 T SR A AR O 5, Pim Rk
i, W55 3 h RIS, 6~12 h J5 il Ak
e 3 —BIF 5 45 S 1Y) 22 5 0T Re 2 BT AR IS RO
], JT 52 o N ) S 30 o AT A B 1 AF
FERIL, TCIS S TE BT A R A i i i 453 40 455
WRTER L0 OGD/R ARl v i A0 ot 5 54
() A0 A U T 24 T 4% 5 4 b 200 0E T O bR 1A
24 h ik i 0 P78 OGD/R 5 i 22 9 b Piml Y &
IR S AR T AR AL AR S R, B, 4
W Pim1 7] GEZ: 5 IR B A B 175 S A 4R AR T
WEAEBF 58 FAS URAE 2 T A IF 52 250 B, e 4 e .
Ao #5310 I 24 b A B O T M EL . A ST ) A R
T Pim 1 0 R4St At 1 40 AR T AR, EiA
OGD/R 24 h, Piml 21 5% AN T-1EH . A
WA Pim 1 X B AR I35 B 2 e T AR
FH, A5 8 26 7 e A Sl 0L 200 0 1 A Y S 1)
S 1] 25 OGD/R 24 h, Kl it 5K Pim1 XJ ## Z8 5T
-, S5 R o, &2 3R3K Piml J5 TUNEL FH
PR ALECR CC3 b W EFEAN, R RIEM
Pim1 7] LL# ] OGD/R if5 S M & T 1. #2758
Pim 1 7E 2T HE BN 7 - KRR 2 PR PR
X5 Pim1 750 ILAH MR T A0 B 5 i
WFR s e —5, 263K Piml AT DA #EC ILAR B 1
W, A AT Y ARSI AE AR Piml FE
2 A MR A 5 Th s B R PE T, 1] Pim 7Y
T it ] B8 A T AR L HIE Y397 8 7 ik B it
%o

AAFFAE HIE FARSMEI rh R b H835F T Pim1
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