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[HZE] B WELHEERE - DIE S (CA-CPR) Ji KRN B2 5 X I8 T A SE M)y RNA (miRNA)
By FR AL, B CPR AL, ik dEFAEMENE SD KR 24 H FBENLEU 73140 M IEF X IR 4]
T ARLLM CA-CPR 41, 7341 8 K. RAE EE CA J5 CPR B 37 CA-CPR A FUB Y ; 1E 3 X IR 4] AR 47T
TP s R TP AR AL AT IE I BRI L IS 2 ) Ko F R P A A, NI PR RS, AR 0. IE R X IR
TIEH RSN AR TARETSEYWIFG 24 h 6. CA—CPR 41T A FEFK I (ROSC) J5 4 B il iz 5 1X 412 B
B RNA, SR SEI 98 6 1 50 5 5% — BBA e S (RT—-PCR) I % R Jg J5 IX 08 1 A 54 E miRNA B 635 5
K AR AN I LA T, R SIEH X R LA, IR F ALK B miRNA ik LA 1%
EZRIGIHFE L (¥ P>0.05), SIFARALE, CA-CPR 2H K BN Kz B =48 5P miRNA 47 16 4> 1
I (43914 Let-7¢, miR-15a, miR-21, miR-24, miR-29, miR-29b, miR-34a, miR-103, miR-200a, miR-200b,
miR-200c¢, miR-210, miR-326, miR-338-3p, miR-494, miR-497),22 > Fi# (/354 Let-7a, Let-7b, Let-7d,
Let-7e, miR-19a, miR-19b—1, miR-20a, miR-20b, miR-23a, miR-23b, miR-25, miR-98, miR-107,
miR-122a, miR-125a, miR-125b, miR-145, miR-181a, miR-181¢, miR-335, miR-384-5p, miR-422a), Hoifify
8 > miRNA 25 {E B i, miR—15a, miR—21 ., miR—34a . miR-497 735 Ei# 1 (6.831+2.625), (8.122+3.442),
(5.349+2.010). (6.590+3.689) 1% ; miR—-125b. miR-145. Let-7a. Let=7e 7% F## T (0.122+0.039).(0.199 +
0.096). (0.191£0.069). (0.160+0.082) 15, CA-CPR 41 X 4N 7= ((32.23 £5.31) % ) #5015 X R4
((3.66+1.34) % ) FBEFARLL ((4.98+1.84) % ) B F&E (3 P<0.01), £it K CA-CPR J5HIMIIN4LZ
AEAE ] A AR B IE T, [R)A R B B DX T AR S miRNA fO5Rk & 2R 284k, Horp & A2 1 S 28 A6 A miRNA 1]
fiESE CA-CPR JE MG LRI B TR o
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[ Abstract] Objective To observe the expression changes in apoptosis—related microRNA (miRNA) in
cerebral cortex after cardiac arrest—cardiopulmonary resuscitation (CA—~CPR) in rats and explore the factors that may
affect the mechanism of CPR. Methods 24 clean male Sprague—Dawley (SD ) rats were randomly divided into three
groups, the normal control group, sham operation group and CA—~CPR group (each n=8) . The animal model of CA
induced by asphyxia was established and CPR was performed. In the normal control group, no special management
was performed. In the sham operation group, only abdominal cavity anesthesia, tracheotomy, vascular puncture and
electrocardiogram (ECG) were performed without clamping the trachea and resuscitating. Normal feeding in normal
control group and 24 hours after tracheotomy in sham operation group, at 24 hours after recovery of spontaneous
circulation (ROSC) in CA-CPR group, cerebral cortex specimens were obtained for detection of the expression of
miRNA by using real time fluorescence quantitative reverse transcription — polymerase chain reaction (RT-PCR) .
Flow cytometry (FCM ) was used to detect the neurocyte apoptotic rate. Results Compared between normal control
and sham operation groups, there were no significant differences in the expression of apoptosis—related miRNA and
neurocyte apoptosis rate of cerebral cortex (both P>0.05) . Compared with sham operation group, in CA-CPR group,
16 miRNA expressions were up-regulated, including Let—7¢, miR-15a, miR-21, miR-24, miR-29, miR-29b,
miR-34a, miR-103, miR-200a, miR-200b, miR-200c, miR-210, miR-326, miR-338-3p, miR-494 and
miR-497, and there were 22 down-regulated, being Let—7a, Let—-7b, Let-7d, Let-7e, miR-19a, miR-19b-1,
miR-20a, miR-20b, miR-23a, miR-23b, miR-25, miR-98, miR-107, miR-122a, miR-125a, miR-125b,
miR-145, miR-181a, miR-181c¢, miR-335, miR-384-5p and miR-422a. Eight miRNA had significant changes
at 24 hours after ROSC, in which miR-15a, miR-21, miR-34a, miR-497 were up-regulated respectively for
6.831+2.625, 8.122+3.442, 5.349+2.010, 6.590+3.689 times, and miR-125b, miR-145, Let-7a, Let—7e were
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down-regulated respectively for 0.122+£0.039, 0.19940.096, 0.191 £0.069, 0.160£0.082 times. The apoptosis
rate of cerebral cortex was increased significantly in CA—CPR group [(32.23+£5.31) % ) compared with that in normal
control group ((3.66+1.34) % ) and sham operation group [(4.98+1.84) %, both P<<0.01]. Conclusions In
early period after CA—CPR, obvious neurocyte apoptosis may be found in brain tissue of rats, and in the mean time,

changes in apoptosis—related miRNA expression in cerebral cortex occur. The various types of miRNA with significant

changes possibly play important roles in cerebral protection after CA—CPR in rats.
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F1 3AKRRERE. B MAP. KESERE

RMBIATZEELE (x +5)
a5 Y R ERIMAP O KAERE AT
] (g) (mmHg)  F# (mg) (%)
ERAIRA 8 29834254 130.7+3.5  3.66+1.34
BFARA 8 290.2+21.2 1064+ 89 1243+42 498+184
CA-CPRZH 8 3044%232 1045+107 1325+38 3223+531"
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%2 CA-CPR AKXRAIRE RABATIERX

miRNA FiEH T

P miRNA R miRNA | B8 miRNA 3% miRNA
Let-7a miR-98 Let-7c miR-210
Let-7b miR-107 miR-15a miR-326
Let-7d miR-122a miR-21 miR-338-3p
Let—7e miR-125a miR-24 miR-494
miR-19a miR-125b miR-29 miR-497
miR-19b-1  miR-145 miR-29b
miR-20a miR-181a miR-34a
miR-20b miR-181c miR-103
miR-23a miR-335 miR-200a
miR-23b miR-384-5p miR-200b
miR-25 miR-422a miR-200c

%*3 CA-CPR AXRRIZHFAETHH
R LA BELE -8 3 miRNA

L3 miRNA - BSRE () | T miRNA - R ()
miR-15a 6.831+2.625 | miR-125h 0.122+0.039
miR-21 8.122+3.442 | miR-145 0.199+0.096
miR-34a 534942010 | Let-7a 0.191+0.069
miR-497 6.590+3.689 | Let-7e 0.160+0.082
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22— A0 B R T A R T DR ke o
SRAIMAR T A UR SR Z T T A A
TR IER FEB A, I Bel-2 FME KRR
P2 e 2R B U (casepase) ZE0% . Fas JEH 7K
I (AQPs), p53 LM 1T B1 M c~Jun &
SER UG 1/2 (JNK 1/2) 220 Hpiios i %
A4 Bel-2 FKiG AN caspase K2,

AWFGE LI, CA-CPR ZH 40 o 8 1~ 545 1F 5
RO AR W 18 5, $275 CA-CPR 5 24 h #f
2 NEAFAE I B AN T %, HLT BEJ& CA-CPR
Ja I i B EALH 2 —

miRNA J& — 8 I M R/Ny 22 ~ 23 AT
iR ) FUE AR G RNA 431, il ad 765 SR SR K01y
S ) 11 S 3 PR ) 9B 12 e Ao L R DR O R 4 Lk
ko BFFERFR, 241 miRNA A] 8 835 Bel-2 S
casepase ZJ1% | Fas Fl p53 53 K 1Y 28 38 41 1 sl 4170 ol
ol 20 2 R T, 7 kA 405 R R A
miR—15a 7] B35 Bel-2 2635, 2 5 Bl i 14 % 1fiL
SR AR miR-21 B 8 E 5 3 E A B
TR, sk L s AT 4% Faslg (I SRR - o
(TNF- o ) ZE 5 51 Fas BCARSE D ) 325K, FEAL
ZICANMIXT Fas 155 A 4008 T~ B U AE 1 Gk
I T 00 A s 22 G R T, 1 o K D o 4
T2 miR-34a ] EHEME T Bel-2 JEMi Hik ik,
S A0 L T2 5 miR—34a A 38 2 S0 e 4% WA
SHYPTOE KE S T miR-497 AT 1 45
PUAT- I Bel-2/-w JEHFRIE, fibR/D L miR-497
FE RIS e 1L [X 38k Bel—2 A1 Bel—w 25 [ e iA 7K P14
T, A0 2 T DR R AT AR Y. miR-125b
JE M A1 20 & S A miRNA, 2 3F 52 HmT 9 4% ps3
RN, Y H IR R RRIT, p53 S k88, Wi i3 50
Bak1. Bad }% Bax G I8 T3 A A% 5%, dE M 2l N
AT RART MR T, miR-145 7] 5 B4
1k Wy 1 AL i (SOD) 1% 3'=UTR $E45 25—~ 8 bp H.
KNFFISE S M SOD 2 I #5, E SAMsET-
Let-7a £ A F1 A BN 5k ifin o= 2 o 3 38 0 fab A1
[vi) 300 200 60 3080 1 R S A7 AR, AL G T R A 1 7]
caspase—3 (23K RAEVE DY, Let=Te 1 B 2141
IR J5 2235 2 2 F I, 1M caspase—3/-8/-9 F& 1k IH .
BT RSN 1 55 e pre-Let=Te F PC12 4
M, caspase—3 MFRIE I T K&, TR/ 1 4 i
P81 #2278 Let=Te i1 11 [a] R4 caspase—3 77 Bkt
JINEE ) A e

AHFFE KB, CA-CPR 5 i Jz i h 367 38 4B



0980

rh [ P BE A5 ARk 2014 4F 3 45 21 4555 2 11 Chin ] TCM WM Crit Care, March 2014, Vol.21, No.2

IS PHT- AR miRNA k&4 7248k, Hp 3k
TN A miRNA A 8 4>, Hifp miR-15a .miR-21,
miR-34a ., miR-497 7E ROSC Jii 24 h i Jz J&i vp 1k
B 2 75, miR-125b, miR-145. Let—-7a. Let—7e N
FEIR B B R, $27R8 CPR 5 I Bz 5 4 8 T 4H G P
miRNA H IR B A9 A8 £k, n] RBLE G I 4 4 i 04
12, 255 55 UR i .

25 PRk, CA—CPR KERFE ROSC J5 24 h f71E

B S A e 2 A0 L T, T AN ) A A 2 2 O T A S
P miRNA ik P 3/ FEa2s1k, Hodba 8 4
miRNA FIRFAE I B8k, BAITE A —FERSE R

iy

SN

3% $E miRNA 7] §E 2 CA—CPR I #6115 )5 15 97 11

bR, RN A Rt — L W
S5 3k

(1]

[2]

[7]
[8]

[10]

[11]

[12]

[13]

[14]

[15]

R, RAAL, 2R EEE, A LRI B T X R B i A2 950 ik
KRNI TR ) ] PR Y B A G Ak, 2010,
17 (2) : 90-92.

TR W R R S A Tl ] PR ER S
PE5#,2010,22 (11) : 702-704.

TWERT ARG AR YA ST Ao il 5 55 i D R A
AR . G N 2R R 2%, 2010,22 (11) - 674~
679.

Fasanaro P, Greco S, Ivan M, et al. MicroRNA : emerging
therapeutic targets in acute ischemic diseases [ J ]. Pharmacol
Ther,2010,125 (1) : 92-104.

W R, 2R, 200, 5F . SRS IR 20 S n e
WEAN N5/ RNA-146a FRIAMEEIR LT ] i EfEEp 2B,
2012,24 (3) : 166-169.

T, R VK, B, AF L BN RNA-155 76 k3 0 /N BT
JEN )RR AL B AEIWESEL T 1. v B e o S R, 2012,
24 (3): 154-157.

B, WA BRIV, A L TSN bR AN YE oA DG RNA
AYOREEL T . A R SRR A, 2013,25 (9) : 546-549.
Rink C, Khanna S. MicroRNA in ischemic stroke etiology and
pathology [ ] |. Physiol Genomics,2011,43 (10) : 521-528.
KN, SBAE . /N RNA St PRS00 ) 1. o B AR B
2HE,2012,34 (4) - 418-421.

SCARBR, B, E ), A5 R BURG B 2 D K 4 21 miRNA
MFIBAEAL ) ] FEREERIRAEA1E, 2008, 33 (Z1) : 23-26,40.
i % SC, Wt ORI AL, A5 0 il 52 20 0 R B 21 2 P 78 e B
SAmEL R EMLY . A AL BE %20, 2010,19 (12)
1287-1290.

Idris AH, Becker LB, Ornato JP, et al. Utstein—style guidelines
for uniform reporting of laboratory CPR research [ J ]. Circulation,
1996,94 (9) : 2324-2336.

P06 B, T B, K TE, A BRI R 2R ER | O A
AT BUN RNA J7 B2 ) ], e g e 2 44k, 2011,
34 (10) : 926-930.

Ivan M, Harris AL, Martelli ¥, et al. Hypoxia response and
microRNAs : no longer two separate worlds [J1.7 Cell Mol Med,
2008,12 (5A) : 1426-1431.

ZEUGFY B0 MR, 45 L S100 B AR RS EE A

[16]

[17]

[18]

[19]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

Fipor Lo i 52 50 I U5 A L 0 ] ih A s B A%k, 2008,
17 (3) : 294-297.
PR, BRIFAL, B, 45 L AR IR SO RO K O B2 5
MRS TN T -1 o KRR T ], [ P R &
28ge78,2009,16 (5) : 290-292.
Fan YF, Lu CZ, Xie J, et al. Apoptosis inhibition in ischemic
brain by intraperitoneal PTD-BIR3-RING (XIAP) [J].
Neurochem Int,2006,48 (1) : 50-59.
INGEAE, PVTE, PIEE 45 . KPO X0 il 52 9505 R BRI S o 450
MIANEIAT | Bel-2 B Bax FIRAY5ZMAL T ], rp [ 524612 Wiy,
2012,16 (6) : 972-974.
X5 TR T HCRER, A R BHI Tz R BRI R LA 2 1
ifE B1 A1 o-Jun ARG 1/2 Fka9fmaL ) ). o gy s
S 4 Ik, 2013,20 (5) : 275-278.
s A AR BRSO, 5 A IR S R R X i S S L
FTRRIRL ) . PRS2 BRI, 2013,22 (1) : 11-17.
XISEAR, JEEL ARTE, A5 | LR e B R A5 R Lok MR
PR LA TR G PRI ] e i B2, 2013,
25(2):88-91.
Sayed D, He M, Hong C, et al. MicroRNA-21 is a downstream
effector of AKT that mediates its antiapoptotic effects via
suppression of Fas ligand [J]. J Biol Chem,2010,285(26):
20281-20290.
Ouyang YB, Lu Y, Yue S, et al. miR-181 regulates GRP78 and
influences outcome from cerebral ischemia in vitro and in vivo[ J ].
Neurobiol Dis,2012,45 (1) : 555-563.
Yin KJ, Deng Z, Hamblin M, et al. Peroxisome proliferator—
activated receptor delta regulation of miR—15a in ischemia—
induced cerebral vascular endothelial injury [J]. J Neurosci,
2010,30 (18) : 6398-6408.
Buller B, Liu X, Wang X, et al. MicroRNA-21 protects neurons
from ischemic death[ J ]. FEBS J,2010,277 (20) : 4299-4307.
He L, He X, Lim LP, et al. A microRNA component of the p53
tumour suppressor network [J]. Nature,2007,447 (7148) :
1130-1134.
Welch C, Chen Y, Stallings RL. MicroRNA-34a functions as a
potential tumor suppressor by inducing apoptosis in neuroblastoma
cells[ ] |. Oncogene,2007,26 (34) : 5017-5022.
Yin KJ, Deng Z, Huang H, et al. miR-497 regulates neuronal
death in mouse brain after transient focal cerebral ischemia [ J ].
Neurobiol Dis,2010,38 (1) : 17-26.
Le MT, Teh C, Shyh—Chang N, et al. MicroRNA—-125b is a novel
negative regulator of p53[ J |. Genes Dev,2009,23 (7) : 862-876.
Dharap A, Bowen K, Place R, et al. Transient focal ischemia
induces extensive temporal changes in rat cerebral microRNAome
[J].J Cereb Blood Flow Metab,2009,29 (4) : 675-687.
Liu DZ, Tian Y, Ander BP, et al. Brain and blood microRNA
expression profiling of ischemic stroke, intracerebral hemorrhage,
and kainate seizures [ J]. J Cereb Blood Flow Metab,2010,
30 (1):92-101.
Yuan K, Wang JY, Xu LY, et al. MicroRNA expression changes
in the hippocampi of rats subjected to global ischemia [ J ]. J Clin
Neurosci,2010,17 (6) : 774-778.
Peng G, Yuan Y, He Q, et al. MicroRNA let—7e regulates the
expression of caspase—3 during apoptosis of PC12 cells following
anoxia/reoxygenation injury [ J |. Brain Res Bull,2011,86 (3-4) :
272-276.

(ks FI 93 = 2013-09-04)

(RS 2407 )



