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WE B8 BT CD147 Wi S I A5 5 00 240 i AL
WOS RTS IR 40 ( LNCaP) B PE . ik RIS
BEAR G HE L UT B CD147 (% 1 41 iR 958 40 B A5 784 ( LNCaP/
shCD147 #0f) , [R5 57 B o) B8 400 ( LNCaP/ Scramble 21
M), 34T RT-qPCR Bk, 8 Kzl LNCaP/shCD147 Fi
LNCaP/Scramble BiFF 41l o 1% M (ROS) HBA ALY (L
(SOD) 4 e H ik it 4601k ¥ T ( GSH-PX) 1% % J2 9 — %
(MDA) (58 UG IEDTER CD147 J5 Ai 41 i 958 240 B S8 10 107 3%
AL TG 9 25 1k 5 TS 1) 400 9 A AR A (H,0,)
CCK-8 ¥4 4 1 ; Western blot #:iA% T E2 A1 A
T (Nef2) FIIML£T 25 AN 480 -1 (HO-1) 4 32 35 78 4k, 363 17T 2R
CD147 JE T8 98 20 i & A= 9 4L B % 5 PIBK/AKT 15 %
W2 MPAKR, GR R ETTER CD147 WIS AR IS
YHHEARLTY | 55 LNCaP/Scramble ZffIAH b, mRNA 1 CD147 3%
REFEAIC(P <0.01) . AL R 2SR B UIEk CD147 J5 40
JE ROS F1 MDA & 55 (P <0.01, P <0.05) ,1fi SOD Ff
GSH-PX f3EHE T~ K (P < 0.01) , RPITLEK CD147 J=, LN-
CaP/shCD147 4l &£ S AL R BPE . A, Bl H,0, ik
JE I THE LNCaP/shCD147 ZHANMAFEIR H R (P <0.01) .
2556 PI3K/AKT {55 )5 , LNCaP/ shCD147 £ Nrf2 il
HO-1 A BT (P <0.01) , %] CD147 it PI3K/AKT
T8 A TS R g M ) S B R T . 4518 CD147 A
VR I A7) R e T 1% S O R 5, HL A R L T BE S
PI3K/AKT 15538 F6 A 56,
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PCa ZRHET 55 Z UL ERERE  SIRIRE RAE
PERCR R 2 2 P B R AW fa R R R XN R
SEACRI R VIR DG, 3% M4 2 (reactive oxy-
gen species, ROS) & AN IS H 7= A 1) — Fh
NHEEREEACE T, — K E ROS A B T AL
PRHIRARD SR 255 | S 1 S RE 5207 | 1 4 240 B 394 5 254
FH T3 5 Y9 ROS AT R 2 L 32 AN [ 2 B 1) 484k
AR PR 3T S e S A UK 4 T S g
MR B

SMERE (CD) 147 (CD147) | & — & T % e Bk
H VBRI BE 3 1, 78 PCa A5 B i vh 3%
BRGSO 2R A PR (0 R R A0 B B
CD147 133K 158 40 s %F i %4k & (hydrogen perox-
ide, H,0, ) 1755 1Y AL 0 CE S sk, SR CD147
XFPETT PCa 4 T 440 W PR W AT AE . I WF 5T
B TEARVT CD147 XF PCa 40 g S0 16 B 9 15 15 1
9 PCa Wl IRIGY T S S AR

1 HREFE

1.1 EEHE R G 0 RPMI-1640 14 A
FE [ Gibeo 2 A ; CCK-8 57 & [ A 5 1l B AR
A 5 I MR (ROS) A A0 &0 F 55 [ Sigma Al
RNA $2HGLH &0 [ A6 5T R 3 58 7 5 U sk
& T E i PCR AR & A 22 [E GeneCopoeia 23
Al PCR 514 fR PR 36 28 B 4 i 88 48010 9 82 Ak 1
(SOD) N[ ( MDA ) | if J5 8 45 Jb AR (GSH) 3t
G [ e m AR PR A RN F] s Nief2 A1 HO-1
YR A EFE Cell Signaling Technology YNGR N
Uik B-actin HLIRIA H 32 [ Gene Tex A,

1.2 XWHE

1.2.1 @iesdc LKL CD147 (5L 50 4] LNCaP
4L ( LNCaP/shCD147) FIBHYEXT B2 LNCaP 41 g
(LNCaP/Scramble ) H1AS 5286 =5 (-7 o 40 0 FH &
10% FBS Y RPMI-1640 5¢ &1 753 T 37 C 5%
CO, BiFefarh i %, b H 40,

1.2.2 RT-qPCR %% CD147 mRNA &% RHA
BLE 47 TRIzol 42 VAL RNA , 8 3 J5 i
Sk ¢DNA, L B-actin A NS08 RT-qPCR Al
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CD147 mRNA Fik g, A RA X 2 ik (2722
EEHR, B-actin 1 _LUF5 197518 5'-CACTGT-
GCCCATCTACGAGG-3', FUig| ¥ F 5 R 5'-TAAT-
GTCACGCACGATTTCC-3"; CD147 ) b 351 %9 ¥ 1)
9 5'- CAGAGTGAAGGCTGTGAAGTCG-3', Fiis5 |49
J£%514 5'- TGCGAGGAACTCACGAAGAA-3',

1.2.3 A X @it n ROS U4 w4 40 i,
1 000 r/min &> 5 min }ﬁ'&l@%j{%{@i, FHJC & PBS
TRIRBE 2 R, IS ROS 7KF-46: 1 442 BE ROS 46
ARG S UL 15347, BV ARG P 1 ml
) DCFH-DA Hi B ( JC LT DMEM 1% 37 i #% 1R
1: 1000 IR G E T 37 C.5% CO, K
FRAE NGB 30 min, A PBS PRI EE 3
K, EEMT 0.5 ml PBS b, FH i =0 40 i A AT
DU AT

1.2.4 SOD GSH-PX #= MDA K-Fegml iS40
JRLES 0o, B 25 H AT VE ] PBS 8 S5 75 24
B0 JE B AT AR A A I, PR (SOD,
GSH-PX) 1 K MDA 75 £ R ez I ™ 4% 4% B3 7] &
VLB A TERAE 4G I RO GRE

1.2.5 CCK-8 £BLRmie®Eh BT 54
Bl B R 4 x 10° /L () 20 i A8, AR
BEFL 100 wl, 70T 96 L, F 37 °C 5% CO, %%
PR SRS, 20BN BE 5 R 15 7 2 W, 23 A
K E 9 100,200,400 800 wmol/L Y H,0, Hii Bt
W, TRV ST B X HR AL, B ik 4 S AL, o3l AR
FH2 .4 h )5, BEFLESEIA 10 pul CCK-8 ¥, F5 1T
FEW .05 FHBEAR UG 450 nm WG, DA
AT R R n AR TE 1T

1.2.6 Western blot # | zm f, ¥ p-AKT, AKT Nrf2
Fo HO-1 & &k WP 4140 M JCHE PBS 2% il
THVE3 WK, P RIPA 41 i 24 ff W vk L %8 E 5 min,
12 000 t/min &0 5 min, BEIE S A E &5 IA
FREGE R, A 5 min, 10% SDS-5E PN 4 ok iz 5 e
LUK PN KGE A 20 pl (7% 40 wg) MO T
VKT ENE PVDF I 1, 1 5% WA 5k = 36 T
1 h, A SRHT p-AKT AKT Nef2 F1 HO-1 Hifk
(1:500) .B-actin il Histone H3 A (1 : 1 000)4
Cit, K H TBST AL, 735 A HRP FRic i)
ProbiiR (1 : 5000) , EHEEOLIFE 45 min, TBST
VRIS ECL Ak %6 B3  Image J 3404 H 95
F AR IR K

1.3 GEitFrE  RA SPSS 11.0 SEit ikt
ST B, v + s FoR, 4L IR) L BCR BN R 7 %

T P LR ¢ K56, A P <0.05 N2ERH S

NES-98
2 #R

2.1 RT-qPCR ¥£7%E H,0, ®#¥ T4 A CD147
FRIE SRR BB H,0, HI¥# LNCaP 4 il
J&i ,CD147 BRI BHE I (P <0.001) , WA 1,

E1 H,0, T CD147 KyFRiLiER
50 wmol/L ZHIL#: * P<0.05,* * P<0.01,* * * P <0.001

2.2 RT-qPCR £EHA CD147 BFRiE 45 %
7,5 LNCaP/Scramble 20 4 il CD147 £ ik K F L
B, LNCaP/shCD147 4 CD147 W5 R/, 2 3 A
Giitaf i L (F =64.408 ,P <0.01) ,

2.3 3 CD147 X 4HfE ROS S E& M =4l
TSRS P ZH 20 i 9 ROS 55, 235 1 (/s B 1 o
2 LNCaP/Scramble Zf ffi ROS % & 2 (3.60 =
0.84) , 40 it RIZH LNCaP/shCD147 ZHJfd N ROS 7K
R (13.23 £0.76) , 5 BT BRAH Lhdse, 4 i e 7Y
20 ROS 4 5 (F =33.825,P<0.01), WK 2,

B2 B CD147 FIEXT ROS B4 B &2 0

2.4 TEk CD147 Xt SOD,GSH-PX & 451 MDA
SEM 1NCaP/Scramble ZH 4 fu b A 4L il SOD .
GSH-PX Y PE(E N MDA 13 43 2 (41. 563 +
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1.873) .(30.341 +1.261) F1(2.562 £0.264) ; LN-
CaP/shCD147 4 g 2H 48 il Bt % 1k i SOD | GSH-PX
()% M fH F MDA 9 & & 4 31 & (250.755 +
12.502) (173. 112 + 14.591) F1(3. 678 +0.398) .
£ LNCaP/Scramble ZHAH b3, LNCaP/shCD147 4 fifl
SOD ,GSH-PX I 7EPEREAR (F =74. 376 48. 999, P <
0.01), Ifii 44 L [ 3% v MDA H & & THE (F =
16.568 ,P <0.05) ,
2.5 & CD147 3t H,0, SR 4 M=
CCK-8 5 ¥ K5 ) 240 W A7 7% %, 25 SR W . 5 LN-
CaP/Scramble 4 HL#¢ , 24 400 wmol/L H,0, 1F JH4H
Jfi2 h B, LNCaP/shCD147 4 fE 3% R R (F =
8.328,P <0.05),Jf HR#H H,0, B 0= 4 fd
MR (F =26.172, P <0.01), 4 200
wmol/L H,0, YEF LNCaP/shCD147 #iifid 4 h )5, 40
MAFIE R R R (F =14.763,P <0.05) ,Bi#% H,0,
W5 B T 55 LNCaP/shCD147 2H 40 7735 8 i T
W (F =78.790 151.603,P <0.01), WK 3,

B3 i CD147 M EU S FESHMEFERM
AAFRMREE H,y0, FEHT 2 h 5 40 M A7 1% A8 1k B A ) ok B
H,0, 1EM 4 h J5 407716 451k ; 5 LNCaP/scramble 21 L85 * * P
<0.01

2.6 CD147 i&it PI3K/AKT &2 % &4k 5

spug sk MR 5% FRZH LNCaP/Scramble H %58, LN-
CaP/shCD147 4iifd v Nef2 1 HO-1 323K &K (F =
38.495.73.597,P <0.01), 5 LNCaP/shCD147 4

JaZH He %, R 20 umol/L PI3K/AKT i 42 411 il 571
LY294002 1EFHZH s 24 h J5, LNCaP/shCD147 Z fifg
tNef2 Fl HO-1 Rk i — D B (F = 50.342
47.756,P <0.01) ., WK 4,

El 4 i3 CD147 {2 H,0, {Ef LNCaP
4HfE Nrf2 70 HO-1 fy3Ri%
A 4541 N2 28 335 B 4541 HO-1 8 (434 ;1 : LNCaP/ scram-
ble £ ;2 : LNCaP/shCD147 #1;3; LNCaP/scramble + LY294002 #H ;4.
LNCaP/shCD147 + LY294002 4 ; 55 LNCaP/scramble £ FLEE: * * P <
0.01 ;5 LNCaP/shCD147 ZH 04 # P <0. 01

3 it

EACNLIAE PCa KRR EHEREEAM, 5
PCa 55 HIEH AT 5 R ALZIA L, PCa 414 )™ A
7K B IR ROS, A2 2 96 240 D B4 18 L RIHR 1M
EIRAES . AR, 1 i i ROS AT 512 Ak M i
IR AR R 5 P 5 A% 5 0N T 0 T AR A



FHMEMKRFFIR  Acta Universitatis Medicinalis Anhui 2022 Jan;57(1) - 147 -

PRI , #35F g 40 L 22 ROS A R #94: F-HLTRI , A
ERIRYT I R R IR R

el RT-qPCR (152 50400 31 | 35 FHAS [ vk
J& K A R B TE] S B9 H,0, /E FH LNCaP 40 i )5,
CD147 FRikZ Wi Tt iX R W CD147 " figZ 5 T4
ML N 3, B2 ORI AR R M siRNA T4k
FAR M IR T CD147 78 PCa W31k, & PCa
0 B AT O T3 v S B i P 219 ROS R
£ U CD147 w] fig B A i 4 Ak 0 8 7E H
ROS B4 AW B T H,0, F25E [ h 3k, v] fil
PN S S5 IEIR A0 FE g it S04k LA & DNA Al
AL BEIR AR ) S8 A3 T T 1 O e A28 4
MIE R DIRERIE ), b fead B v, il L4 b
FEAE R R P E L R S, 191101 SOD  GSH-PX Hl MDA
%5, SOD SR N EZ BT A AL, 0 128 8 A Ak
5 Ak Ay 3 3 - SRR AE R LR A F 4 . GSH-PX
SRR EEM A IR — , BRI AR B 4
EIHIE B, S ML S BT e 1. MDA 7
Z B E AT 23 0 25 1N, 68 52 i S (R I Wi
S B O S I T I T S ) 483 405, 3 e X
RS R EAE L, AT R AL A B J5 ok 4R A )
B, CD147 THZ )5, 40 M 135 W MDA % & 7t
17 ,S0D 1 GSH-PX 936 PEFEAL, BAH CD147 v B
3 3 Y SR T P R A8 g 4 i Ak T A R
A, BN, R H,0, 1R 20 6 g 57 4 Ak 0 R
T CD147 FakBEALJE AR AF TG T e, SCI04h
Ut CD147 BA X A AL R 1E -

W R B2 AHOGI - 2 (Nel2 ) HA LY
PrAAAE A, /R T A AR N 7 8 J6 4 (ARE)
FRuE T Ui AR A e A b S A 2R /B R 15 5
BEAEAN B A AR R VR . T AR R i
LR NN RE-1 (HO-1) S 1l 21 2 43 ARt 72 v g
PR , & —Fh S SHUE b PUIR T AP R RN R
BT, SRR LN, CD147 £k TG Nef2
M HO-1 B>, BRrirgs™" " R0, A
fiti C(PKC) \Z2%4)535 1k 85 1 ( MAPK) (B 5
WUEE 3 34 (PI3K) A% F B (NF-kB) R 15 1
TR 2B I ( AMPK ) 512 %42 5 T Nif2/ARE 15
53 R PR S LA 11 S PR SR R e e, R
HATIANFIE B, CD147 REf% i T PI3K/AKT i&4%
Tl PCa 20 M 11 W, s/ [ g P A0 A T R AR
PCa 21 H i 38 25 32 V35 Pk A9 VR AT, R ot 4
CD147 2750l DLk PI3K/AKT #4822 58735 PCa
Y0 i G 48 AR N 3, (i PIBK/AKT 3 42 41 1 571

L.Y294002 1E FH 4 Jifg, 25 3 B 78 LY294002 HE %
LNCaP/shCD147 40l Nef2 F1 HO-1 6353 — %
%,

[1] Culp M B, Soerjomataram I, Efstathiou J A, et al. Recent global
patterns in prostate cancer incidence and mortality rates[ J]. Eur
Urol, 2020,77(1) :38 -52.

[2] Radomska-Le $ niewska D M, Hevelke A, Skopinski P, et al. Re-
active oxygen species and synthetic antioxidants as angiogenesis
modulators ; clinical implications [ J]. Pharmacol Rep, 2016, 68
(2):462 -71.

[3] ZhuS,Li Y,Zhang Y et al. Expression and clinical implications of
HAb18G/CD147 in hepatocellular carcinoma[ J]. Hepatol Res,
2015, 45(1) :97 - 106.

[4] Kaira K, Arakawa K, Shimizu K, et al. Relationship between
CD147 and expression of amino acid transporters ( LAT1 and
ASCT2) in patients with pancreatic cancer[ J]. Am J Transl Res,
2015,7(2) :356 —63.

[5] Liang Y X, LuJ M, Mo R J, et al. E2F1 promotes tumor cell in-
vasion and migration through regulating CD147 in prostate cancer
[J]. Int J Oncol,2016,48(4) : 1650 - 8.

[6] LiJ,Peng L, Wu L,et al. Depletion of CD147 sensitizes human
malignant melanoma cells to hydrogen peroxide-induced oxidative
stress[ J |. J Dermatol Sci, 2010, 58(3) :204 —10.

[7] Fang F, Qin Y, Hao F, et al. CD147 modulates androgen recep-
tor activity through the Akt/GSK-33/f-catenin/AR pathway in
prostate cancer cells[ J]. Oncol Lett, 2016, 12(2): 1124 -8.

[8] Kim J, Kim J, Bae J S. ROS homeostasis and metabolism: a criti-
cal liaison for cancer therapy[ J]. Exp Mol Med,2016,48 (11) .
€269.

[9] Radermacher K A, Wingler K, Langhauser F, et al. Neuroprotec-
tion after stroke by targeting NOX4 as a source of oxidative stress
[J]. Antioxid Redox Signal, 2013,18(12) :1418 -27.

[10] Ji Q, GaoJ, Zheng Y, et al. Inhibition of microRNA-153 protects
neurons against ischemia/reperfusion injury in an oxygen-glucose
deprivation and reoxygenation cellular model by regulating Nrf2/
HO-1 signaling[ J].J Biochem Mol Toxicol ,2017 ,31(7) :10 - 7.

[11] Lin M, Zhai X, Wang G, et al. Salvianolic acid B protects against
acetaminophen hepatotoxicity by inducing Nif2 and phase Il de-
toxification gene expression via activation of the PI3K and PKC sig-
naling pathways[ J]. J Pharmacol Sci, 2015, 127(2) ; 203 - 10.

[12] Li Z, Chen C, Zhu X, et al. Glycyrrhizin suppresses RANKL-in-
duced osteoclastogenesis and oxidative stress through inhibiting
NF-kB and MAPK and activating AMPK/Nrf2[ J]. Calcif Tissue
Int, 2018, 103(3) :324 - 37.

[13] Fang F, Wang L, Zhang S, et al. CD147 modulates autophagy
through the PI3K/Akt/mTOR pathway in human prostate cancer
PC-3 cells[J]. Oncol Lett, 2015, 9(3) . 1439 —43.

(T#% 152 1)



- 152 - FMBERKFFE® Acta Universitatis Medicinalis Anhui 2022 Jan;57(1)

The effect of short sleep deprivation on cognitive

performance and sleepiness in adults
Song Yanping', Qin Wei', Lii Xinrui', Wang Ziyao' ,Dang Weimin®,
Chen Zhizhong’ , Liu Baohua', Dong Wentian®
(Dept of Social Medicine and Health Education, School of Public Health, Peking University, Beijing 100191)

Abstract Objective To investigate the effects of one night of sleep deprivation on adults’ cognitive performance
and sleepiness. Methods The study employed a repeated-measures design. Participants performed cognitive per-
formance tasks, which included the Continuous Performance Test and Digit Span Test and Karolinska Sleepiness
Scale. The data were analyzed using one-way repeated-measures ANOVA. Results 48 participants were included
in this study. Sleep deprivation during night shift had a adversely affect on sustained attention performance and
alertness (P <0.05). Compared with the beginning of night shift work, the correct number decreased, the number
of errors, missed number and reaction time increased, and the score of Karolinska sleepiness scale decreased after
the night shift work. The sleep deprivation has no significant effect on working memory performance (P >0.05).
Conclusion  One night of sleep deprivation has significant deleterious effects on cognitive performance and subjec-
tive sleepiness. However, no effect on the working memory performances has been found.

Key words sleep deprivation; cognition ;attention ; working memory ; sleepiness
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Research on CD147 inhibiting oxidative stress in prostate cancer cells
Xu Haiyue',Li Zehao' ,Han Yongqi', Wang Liguo®, Fang Fang'
(' Dept of Immunology , College of Laboratory Medicine , Jilin Medical University , Jilin 132013
*The Affiliated Hospital of Jilin Medical University , Jilin 132013)

Abstract Objective To investigate the effect of CD147 on reducing hydrogen peroxide — induced oxidative stress
injury in prostate cancer LNCaP cells. Methods The lentiviral system was used to establish a CD147-silencing
prostate cancer cell model (LNCaP/shCD147 cells) and a negative control cell ( LNCaP/Scramble cell) , and RT-
qPCR was performed for verification. By detecting the activity of reactive oxygen species ( ROS) , superoxide dis-
mutase (SOD) , glutathione peroxidase ( GSH-PX) and malondialdehyde ( MDA) in LNCaP/shCD147 and LN-
CaP/Scramble cells to verify the changes of oxidative stress and antioxidant enzymes in prostate cancer cells after si-
lencing CD147 ; hydrogen peroxide( H,0,) was added to the cells and the cell growth was detected by CCK-8;
Western blot was used to detect the expression changes of nuclear factor E2 related factors (Nrf2) and heme oxyge-
nase-1 (HO-1) to verify the relationship between the oxidative stress that occurs in prostate cancer cells after silen-
cing CD147 and the PI3K/AKT signaling pathway. Results Successfully constructed a CD147-silencing prostate
cancer cell model. Compared with LNCaP/Scramble cells, the expression of CD147 in mRNA was reduced (P <
0.01). The results of oxidative stress showed that the content of ROS and MDA in cells increased after silencing
CD147 (ROS, P <0.01; MDA, P <0.05), while the activities of SOD and GSH-PX decreased( P <0.01) , indi-
cating that after silencing CD147, LNCaP/shCD147 cells undergo oxidative stress. In addition, with the increase of
H,0, concentration, the survival rate of LNCaP/shCD147 group cells decreased (P <0.01). After inhibiting the
PI3K/AKT signaling pathway, the expressions of Nrf2 and HO-1 in the LNCaP/shCD147 group were reduced (P <
0.01), indicating that CD147 inhibits the oxidative stress injury of prostate cancer cells through the PI3K/AKT
pathway. Conclusion  CD147 can reduce the oxidative stress damage of PCa cells, and its inhibitory mechanism
may be related to the PI3K/AKT signaling pathway.

Key words CD147 ;oxidative stress;prostate cancer; PI3K/AKT



