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Abstract Objective: To screen for micro ribonucleic acids (miRNAs) targeting the serotonin 1A receptor (5-HT1AR)
that affect bone growth regulated by jujube kernel extract,and elucidating the mechanism by which jujube kernel extract
regulates the effect of 5-HT1AR on bone growth through this miRNA. Methods: Rats and mice were divided into normal
control group,drug treatment group, positive control group and selective inhibitor group of serotonin 1A receptor,and ga-
vage with corresponding solution in each group. After a period of time,the effects of the drug on the body length of mice,
the expression of serum growth hormone,serotonin-1A receptor in brain tissue and the slow-wave sleep of rats were ob-

served. The differential expression of miRNAs in the brain

tissues of mice with bone growth and ordinary mice was
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screened,and the miRNA with serotonin-1A receptor as the
target gene was selected and verified by qRT-PCR. The regu-
latory relationship between miR-200c-3p and 5-HT1AR was

verified by dual-luciferase reporter assay,and then the mouse
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cerebral cortex cells were cultured and identified. The expression of 5-HT1AR was observed by ELISA by giving high-
dose and low-dose drugs,overexpressing and silencing miR-200c-3p. The expression of miR-200c-3p was observed by qRT-
PCR. Results: The expression of serum growth hormone, body length and serotonin-1A receptor in brain tissue of the trea-
ted group were higher than those of the other groups. The duration of slow-wave sleep in medication group and positive
control group was longer than that in normal control group and inhibitor group. Drugs had no effect on the phase of sleep.
The expression of 13 miRNAs was up-regulated and 3 miRNAs was down-regulated in the two groups. The regulation of
serotonin 1A receptor was verified by qRT-PCR as down-regulated miR-7b-3p. The dual-luciferase reporter assay showed
that miR-200c-3p can regulate the expression of 5-HT1AR. The overexpression of miR-200¢-3p in cultured mouse cortical
cells caused a decrease in 5-HT1AR expression, while silencing miR-200c-3p led to an increase in 5-HT1AR expression.
Moreover,drugs can regulate the expression of miR-200c-3p in cultured cortical cells in vitro. Conclusion: It is possible that

the jujube kernel extract may upregulate the expression of 5-HT1A receptor by regulating miR-200c-3p in mice, prolong

slow-wave sleep and promote growth hormone secretion, ultimately promoting body growth.

Keywords: jujube kernel extract;serotonin 1A receptor;mice;bone growth; miRNA ;screen
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() R B A /N 20 L BERG S 2 H. BEALEE [ —
JEE 2 R4y FC R IE 3 % Bl A 25 4L b L AR 10 H,
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WA ST REAS Y ¢ K, P<<0. 05 25 5B Geit e L.
2 H#R
2.1 259 %5 /N BRAR K 1 52 i

KM 25 d J5 a1/ RARK I B K T IE %
XF B L 22 T AT it 2f s L (P<0. 01) B X HE 2 A
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FAEE=1.5, P<<0. 05, Hidr 13 ARGk B L3 >Rk
T B 2 S BOR TR SRR A BRI 22 SRR
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HTIAR 4546 H

NRAERZ A B BR KK BT 5-HT1AR 2305
Fak A M Hir 2 T4 5-HT1AR ik H
TE 254 b F % 9 miRNAs, F % 35 miR-200c¢-3p.
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FH 14 %) B 2 0.009 134.8+15.5V2 174.8425.17% 50.3+14.3 225.2415. 602
0 350 21 8 175.04-18.8 139.3422.4 45.7+8.8 185.0418.8
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P 0. 005 0. 009 0.922 0. 005
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B2 AHASHBEER
£S5 BEESHABEHMNTEERNERRIE miRNAs
miRNA 2SRk P
mmu-miR-1843a-3p 12.861 500 6 0.034 285 052
mmu-miR-3075-5p 12.861 500 6 0.034 285 052
mmu-miR-344{-5p 12.515 935 9 0.024 367 840
mmu-miR-6407 12.515 935 9 0.024 367 840
mmu-miR-1907 12. 461 565 6 0.025 598 887
mmu-miR-7217-5p 12.461 565 6 0.025 598 887
mmu-miR-5131 7.948 228 1 0.039 532 084
mmu-miR-7225-5p 2.469 3250 0.014 537 200
mmu-miR-1a-3p 1.643 729 2 0.031 542 943
mmu-miR-34a-5p 1.619 606 4 0.005 046 709
mmu-miR-7006-5p 1.611 236 3 0.009 114 669
mmu-miR-133a-3p 1.553 795 2 0.034 042 220
mmu-miR-135b-5p 1.538 643 7 0.022 991 398
mmu-miR-200c¢c-3p 0.099 990 0 0.022 069 876
mmu-miR-7a-2-3p 0.415 904 1 0.017 505 483
mmu-miR-7b-3p 0.490 508 6 0.020 600 599

2 19 miRNA B2 4 J5 {1 1% miR-200c-3p, H RNA-
hybrid [ 3k % 25 4% 8 78 miR-200c-3p 5 5-HT1AR

mmu-miR-133a-3p
mmu-miR-1a-3p
mmu-miR-7006-5p
mmu-miR-135b-5p
mmu-miR-7a-2-3p
mmu-miR-7b-3p
mmu-miR-7225-5p
mmu-miR-200c-3p
mmu-miR-5131
mmu-miR-1907
mmu-miR-7217-5p
mmu-miR-3075-5p
mmu-miR-1843a-3p
mmu-miR-344f-5p
mmu-miR-6407

mmu-miR-34a-5p

544
FZEH2
izl
FZh4H3

FiE miRNAs BB EE

HAREF 45 A fE .
2.7 qRT-PCR ¥:I3F miR-200c-3p 75 FH 25 41 F1 % 1
HERRIA
RNA i 4fi B 6 56 45 5 i 7w (D(260) /D(280) HfH =
1.8 H<C2. 0, W HLA RNA &4% . WA 3, qRT-PCR
25 8 25 40 miR-200c-3p #3235 %5 1 H %t B 41 1
WAL, 22 F AT 2% 8 L (P<<0.01), L3k 6,

1-4 5B, 5-8HIEHR XA
B3 RNA #E#NLESR
£6 RT-PCREMEABAMESR
3F & 48 miR-200c-3p FiE (TEs)

21 5 M/ R miR-200c¢-3p
ESE 4 0.4940.13
1E H R R 2] 4 1.0840.17
! 5. 542
P 0.001
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2.8 RSN E A L N S G 2

K4 85 R R 8 S-HTIAR 5878 J5 56 6 5 JiE 45
B A= R T, PR B2 A 5-HT1AR #] L5 miR-200c-
3p RIS Wi E Z RIFFERIE X R .

+ ok

01—
NC mimics+ rmo-miR-200c-  NC mimics+ rmo-miR-200c-

1-5-HT1AR- 3p+r-5-HT1AR- r-5-HT1AR- 3p+r-5-HT1AR-
wt-wt wi-wt wt-mu wt-mu

4 WEAEBREERIRER
2.9 /BN B A0 I Y B R SR E
W ol 9 240 70 8 5 B T L D B 4 2 L MR A 5

(a) DAPI #ef5

(b) BRIETIEMAP2 Pkl
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JE AT O 5 2 d e R AR K 3 B T A 1) o £ 440 i
A WE 5. UE I OCHE B (MAP2) J& 41 Jsim 28 e 4
JE B A T B AL R AE MR R G T B AR
B[R I S iy i 2 A 8. ROt R s . A
B B GO A B R AL O KRB BT R
M ARy A WL 6

B T A W

(©) ARES

Bl 6 MAETHMRITEEER MAP2 REREE (X200

2,10 R AT HR B N KR SR 0 0 BN 40 Mg e 5-
HTIAR 3K 152 0

ELISAZE R B /R 259 & 7 & 4H . miR-200¢-3p
inhibitorZH I BH P4 Xf B8 2H 5 0F F X B4 5S-HT1AR 2
ME RN ZE T AR L (P<<0. 01) 5 171 25 4 = 71
W 5S-HTIAR R MA A R ET &, 25
AGiit 2= L (P<<0.01); miR-200c-3p mimics 2 5-
HTIAR FRIEBIE# X A4 W] 0 B AL, 22 R A 5t 2
X (P<C0.01) 2 77 2 41 55 BH M ) BR 24 P AE 2
MR =4 5-HTIAR Rk I F X R, 2 7 H
it X (P<<0.05), L& 7,

&7 ELISAZFMERAS-HTIAR Rix(T+s)

20 1) R%/H 5-HTIAR/(ng» mL™")
1EH X R4 4 37.8444.21
iR &4 4 44, 87+4.18Y
i 77 4k 2 4 60. 2448, 21¥
miR-200¢-3p inhibitor 41 4 56. 9846, 6927
miR-200¢-3p mimics 41 4 20.26+3.062%>
FH P % i 2 4 55. 5147, 709"
F 25. 434
P <0. 001

ESEFMBALE,2) P<<0.01; 5EABEHELK.3) P
0.01,4)P<C0. 05; 5 FHPE X B 4H L %, 1) P<<0. 05,5) P<<0. 01,

2,11 EFIE AL B A 259 5 miR-200c-3p ik

B
Sp=A|

W 8 iz, & H &4 miR-200c-3p [ ik K

IEHEXTRAAER FEHYEK. ZRARITEE X
(P<<0.05),
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