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ABSTRACT Objective: To investigate the effect of miR-124 on the neuronal apoptosis induced by congenital hypothyroidism.
Methods: 16 female SD rats were randomly divided into the experimental group and the control group, the blood samples were collected
from both groups of rats at 1, 5, 10 and 15 days, respectively. The serum levels of FT3, FT4 and TSH were measured by chemilumines-
cence method. The rats were anesthetized with injection of 2% pentobarbital sodium, fixed in brain stereo positioning instrument,the hip-
pocampus was collected from the mouse after being killed. The efficiency of agomir intervention was detected by fluorescence quantita-
tive PCR and immunofluorescence technique, and the model was established after the intervention was effective. The behavioral changes
of rats were observed, and apoptosis of brain tissue neurons in hippocampus was detected by NeuN staining. Results: The level of serum
TSH in the experimental group was significantly higher than that in the control group, while the levels of FT3 and FT4 in the experimen-
tal group were significantly lower than those in the control group. Compared with the normal control group, the number of positive neu-
rons in the hypothyroid group was significantly decreased, and the outline of the cells was obscure and unclear. After miR-124 treatment,
the number and morphology of nerve cells were significantly improved. Conclusion: Mir-124 protects neuronal apoptosis in neonatal rats
with congenital hypothyroidism.
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12.1 REUMFE 40 TR 1.5.10.15 HIBFRER0,
20 I INE FT3.FT4 & TSH, &Rt Cv<5%,
fitl] CV<10% . SHERMG RS AL 1.5 H 5517 RE 4 4
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GCAGCACATATACT-3', & [ ] ¥ 5-ACGCTTCAC-
GAATTTGCGTGTC-3',
12.4 PCR REZ&M  PCR NGRS MREE 95°C .5
STEP MRUCRAEPEIREE 95 °C 30 Fb;iR KR 60 'C 30 FHFILE
fiRLEE 72 °C 30 FhdE 40 ANXRERIIERS . FRJSAEAR 72°C 5 S,
1.3 Gt

FT A B0 B9 483120 R ] SPSS10.0 for Windows 45 14K
PEHATEERA L, ZH TR OB 22 AT 0 2 0. LA
P<0.05 hEFAGITHE L,

2 R
2.1 WM TSH.FT3 . FT4 7k FHILLE
A BRALH B BTN B R 7 B . SRR R KR

ARARN NS, B G R IS AR R R (TSH) & H
PR TR AR AR SE FR AR A R RIHLRE ISR, S R
MRTIRER T ZEHEhR o BTAE BUH ARG 1 R .5 K10 KA 15 KA,
S R 78 TSH 7K 4331k 1.27+ 0.62.1.36% 0.45 124+
0.82 1 1.42% 0.33; LA MM TSH /K454 3.88+ 0.23,
3.25+ 0.30.3.73% 0.71 F1 3.88% 0.42, S 2H A [R] B &5 1M v
TSH /K-35 W Jeb i T % B 2H (P<0.05)

AR ARG 1 X5 K 10 KM 15 RAF, IR MG
FT3 /K450 4.12+ 033 .6.13+ 0.45.7.54+ 0.47 il 8.42+
0.73; LU 2H 1L ¥ FT3 /K-F43 5k 2.11£ 0.54,3.25+ 0.47,
4.73% 0.72 1 4.21% 0.33, SCEGAIR[RIRG fSMLE FT3 K-35 81
BAKF X B4 (P<0.05),

% | #FERRE A MmE TSH K F(mU/L)
Table 1 Serum TSH level of New born rats with different days

Groups 1% day 5™ day 10™ day 15" day
Control group 1.27+ 0.62 1.36% 0.45 1.24+ 0.82 1.42+ 0.33
Experimental group 3.88+ 0.23%* 3.25+ 0.30%* 3.73+ 0.71%* 3.88+ 0.42%*
2 HERARE B MFE FT3 KF(mU/L)
Table 2 Serum FT3 level of New born rats with different days
Groups 1% day 5™ day 10™ day 15" day
Control group 4.12+ 0.33 6.13%+ 0.45 7.54% 0.47 8.42+ 0.73
Experimental group 2.11% 0.54%* 3.25+ 0.47** 4.73% 0.72%* 421+ 0.33%*
%3 HERAFE B MF FT4 /K F(mU/L)
Table 3 Serum FT4 level of New born rats with different days
Groups 1% day 5™ day 10™ day 15" day
Control group 5.12+ 0.42 10.23+ 0.75 17.53+ 1.23 19.26% 1.34
Experimental group 2.52+ 0.56** 2.64% 0.65%* 4.23% 0.74** 2.54% 0.56**
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Fig.1 Number and morphology of neurons

3 g

FAR IR T 4 1T € A K £ 9
2. SEORASUEAF AV s e AN
7, AR JLHVIR R D RERARAE &5 58 1/2000~1/4 000, TiiAH G
BFGESEI 7 0, TR ORI AW AE 4 % A2 112
033, ELA7 (01 5 030 0 50 S F T 0 e R AR 0t
WAL AL 7 SRS O F 22—  Je K TR
FIEBRILLAE 7 LI 8 2 5 P RT3 0 7270,
LIRS AR IR R I T 25 R I A
AG SRR — RSN, RN TR LR 5y
I P 7 PP (EBRBABIX S e XL 22
FRYE KT TSR — SR, WP AT AR R e 59 5
A PR GERIG 28 R ARG RO I AP, (R %
P B S AR 2 2 o 5
M R I SR T A3 SO SRR AS T E
THTE

ST TR SN T BRI A e
WAAMBOCE. HAIHE kL Bl B ) NewN
S, T NeuN (s A Hy 6 T 0 26 LIS A B R A
s, MARBRRERERLL T FIE 2 TC ] > ATl
AL R 22 mir-124 BESLAEIR AR RO AE
AL 124 i RO SR EAT SFHER) miRNAL,
4540 SR B RNAS SRR 2SI T 4 () )
5 miR-124 XFeh S W A0 RO AT T T
miR-124 {EAUA TORBIRENS T A RIS TR (EH.

HIZE T NeuN e (46 5 i LRI AT R 201eh
BRI ADIF AR IR T 25, 12 TR BRI
0] miR-124 ST RISV IEAT 31 6K Uit 20
o A BRI T 5% miR-124 5 £ 4 AR

THREWGR 5 2 Bl 2245 i 2 AP A4 KL miRNA X HURR i

INREMR T BEIDLRIIATE 2 A 15 T I A e
miR-124 JENHL P&k o F 5 Y —2€ miRNA, F24E

AR PR IR . K miR-124 SRR SRR, ]

B RIVARIP L TTHE SR FIR 32 BI85 I S AN Y

LR 2R Ty A 22 Iy [0 e Ak, 78 miR-124 (92 5, liZk

AEAM MRS FH AR, EHAAE TR A, SLER AR R

W1 miR-124 Xof FFPR R 2 BE DRI TR Bt o 22 50 0 TS 31 41 1]

PR

5 % 3 #K( References)

[1] Sun Y, Gui H, Li Q, et al. MicroRNA-124 protects neurons against
apoptosis in cerebral ischemic stroke [J]. CNS Neurosci Ther, 2013,
19: 813-819

[2] Mishima T, Mizuguchi Y, Kawahigashi Y, et al. RT-PCR-based analy-
sis of microRNA (miR-1 and -124) expression in mouse CNS [J].
Brain Res, 2007, 1131: 37-43

[3] F by AR TR SRS ARAEA K R+ EphAS & ik % DNA
WA AL e AIE[I] P B4R TAEBR, 2015, 19(49): 7976-7981

[4] Taniguchi K, Sugito N, Kumazaki M, et al. MicroRNA-124 inhibits
cancer cell growth through PTB1/PKM1/PKM2 feedback cascade in
colorectal cancer [J]. Cancer Letters, 2015, 363(1): 17-27

[5] &2, 2, 255 RGN ZLEFALEZILAE SR
23R, 2011, 32(5): 17-19

[6] X Li, Z Yu, Y Li, et al. The tumor suppressor miR-124 inhibits cell
proliferation by targeting STAT3 and functions as a prognostic mark-
er for postoperative NSCLC patients [J]. International Journal of On-
cology, 2015, 46(2): 798-808

[7]1 Qin W, Pan Y, Zheng X, et al. MicroRNA-124 regulates TGF -a-in-
duced epithelial-mesenchymal transition in human prostate cancer
cell [J]. Int J Oncol, 2014, 45(3): 1225-1231

[8] M7, K 24K, THE. b Kok W AR AR 20 AR IR AR 2 A TS 49 % v



- 2236 -

DREYESSHE  biomed. cnjournals.com Progress in Modern Biomedicine Vol19 NO.12 JUN.2019

B & [J].F BILE R A% &, 2008, 16(3): 326-328

9] £F545, TR, TH, F. LRE TR AT 5257 Z0R15 248
% B A& AT F BOLERAE A&, 2013, 21(4): 342-344

[10] KA, x4k, 2= 4538, 5 5k Rk d b i 37 4 K K% 3 EphAS &
R mRNA A A 5 ZAATHX AN dFEAXFFR G4
#40%, 2013, 11: 1521-1523

[11] BRAF, E3R, BB, . B KB TR LR BEFL T R L EIL
FOXEl A B £ % t4471 F HF L [T R A4 E it &, 2016, 16(14):
2703-2706

[12] Li X, Yi S, Deng Y. MiR-124 protects human hepatic L02 cells from
H,0,-induced apoptosis by targeting Rab38 gene [J]. Biochem Bio-
phys Res Commun, 2014, 450: 148-153

[13] QL Shao, W Jiang, Y Jin. MiR-124 effect in neurons apoptosis in
newborn rat with thyroid hypofunction [J]. International Journal of
Clinical & Experiment, 2015, 8(11): 14465

[14] Y Gonzalez-Giraldo, A Camargo, S Lopez-Leon, et al. A functional
SNP in MIR124-1-a brain expressed miRNA gene, is associated with
aggressiveness in a Colombian sample[J]. European Psychiatry, 2015,
30(4): 499-503

[15] Kapoor R, Fanibunda SE, Desouza LA, et al. Perspectives on thyroid
hormone action in adult neurogenesis [J]. J Neurochem, 2015, 133:
599-616

[16] X Li, Z Yu, Y Li, et al. The tumor suppressor miR-124 inhibits cell
proliferation by targeting STAT3 and functions as a prognostic mark-
er for postoperative NSCLC patients [J]. International Journal of On-
cology, 2015, 46(2): 798-808

[17] #3ak, 04,8 £58,%. Stk b i 5 8% o ¥ miR-124 &k

TARHEE L] B E % &, 2019, 35(03): 345-345

F IR FAR M S BT AU RO W AR ) A RAKE 55 &

AR R MR & P AR [J]. F B3 45 4R4E, 2019, 35(03): 507-508

HAIE AR AT AL R FARRR I AR BRI & P AL KR

AW ELS B R [J]. RINFHELLE S E, 2016, 26(15):

[18

[t

[19

[}

26-27

[20] Morgado AL, Xavier JM, Dionisio PA, et al. MicroRNA-34a Modu-
lates Neural Stem Cell Differentiation by Regulating Expression of
Synaptic and Autophagic Proteins [J]. Mol Neurobiol, 2015, 51(3):
1168-1183

[21] Gioia U, Di Carlo V, Caramanica P, et al. Mir-23a and mir-125b reg-
ulate neural stem/progenitor cell proliferation by targeting Musashil
[7]. RNA Biol, 2014, 11(9): 1105-1112

[22] Liu Z, Zhao R. Small regulators making big impacts:regulation of
neural stem cells by small non-coding RNAs [J]. Neural Regen Res,
2017,12 (3): 397-398

[23] 5, W .2 3o R A7 AU Rtk AR 7 L 3B 2 v B &
SA[I]. ¥ B da gh 44k, 2017, 32(3): 509-511

[24] Sun M, Hou X, Guang R, et al. Dynamic changes in miR-124 levels
in patients with acute cerebral infarction[J]. Int JNeurosci, 2018: 1-18

[25] JiQ,Ji'Y, Peng J, et al. Increased brain-specific miR-9 and miR-124
in the serum exosomes of acute ischemic stroke patients [J]. PLoS
One, 2016, 11(9): 163645

[26] Liu Y, Zhang J, Han R, et al. Downregulation of serum brain specific
microRNA is associated with inflammation and infarct volume in acute
ischemic stroke[J]. J Clin Neurosci, 2015, 22(2): 291-295

[27] 2 ARx, #hidt, SRIRK, S IR IANE SR T2 16 R F KA 2 AR g

W R E A XA (] B R E ST A $IR, 2015, 21 21)

3127-3130

A, B R, AL, TG R T KRR AR BB E B T B R

SLL B A E A, 2015, 15(21): 45-47, 50

FRIR, R IR T AR AR R s IR TG & F8 AT R IR 16 R F AR A8

WAR JE XHEIR 25 B 8 a4 [J]. P B4 4 R4E, 2016, 31(24):

5321-5323

[30] BAS, #85R 7. 31 A JUR AR 7 16 ARAFAE 2T 6 R R MR 2 A s B 2
i 2 0% em[J]. R [ 25, 2018, 46(7): 742-746

—
[\
oo

[t

[29

—

(_E#ESE 2223 TT)

[19] Schneider MR, Schmidt-Ullrich R, Pans R. The hair follicle as a dy-
namic miniorgan[J]. Curr Biol, 2009, 19: 132-142

[20] RE®RME. LIAXALEEKALGZTALRRE]]. ERE
#2003, 32(8): 1087-1090

[21] W.Ouyang, S.Rutz, N.K.Crellin, et al. Regulation and functions of the
IL-10 family of cytokines in inflammation and disease [J]. Annu.Rev.
Immunol, 2011, 29: 71-109

[22] Rojas JM, Avia M, Martin V, et al. IL-10: A Multifunctional Cy-
tokine in Viral Infections[J]. J Immunol Res, 2017, 35(8): 1-14

[23] W.K.Eddie Ip, Namiko Hoshi, Dror S. Shouval. Anti-inflammatory
effect of IL-10 mediated by metabolic reprogramming of
macrophages[J]. Science, 2017, 356(6337): 513-519

[24] Deng Zhi-li, Lei Xiao-hua, Zhang Xu-dong, et al. mTOR signaling

promotes stem cell activation via counter-balancing BMP-mediated

suppression during hair regeneration[J]. Journal of Molecular Cell Bi-

ology, 2015, 7(1): 62-72

FERFBE,GA Y F.OH EFHEZ AL IS E TR

Fo 88 7 BOYLIR B 3 fn & TNF-y #2 IL-10 89 % Al v B+ & E

LA B kR 4 &, 2016, 3(15): 145-147

[26] JAE R, G474 4h AR A xb ik B i A L iFiR IL-10 K -F
8% R I3 b E 4 &, 2016, 38(8): 12-14

[27] 7,5 30% 2 535 A MBRITANE 7 BRAF Pk Eoh &R
ST [J]. kAT E 2 K5 5, 2016, 32(3): 586-588

[28] 4% & 3%, 2 4L 0. B AR B IR M7 04 55 BEAR 69 9T OB AT L E A
KRB FARLg Pty FAEGYm (J PEAHEE,
2018, 35(1): 66-69

[29] EARB.06 R 2528 3 [M]. A 5 5 S 2 F g, 2015: 6-10

[30] 4% &=, %2 H. 2532 F [M] b R AR A $ 4L, 2015: 10-12

[25

[t}



