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[(FE] BH HiTEEE2 s (ADHD ) JLEZIYAIT RIE microRNA Fik 2 5IHRIERII LR
FiE HEHC2017 4F 5 H % 2018 4F 10 A#1i2°4 ADHD JLFE 80 Bil s xt 4, W4 I R4 29967 i LB HL
Ay RERFRVR F ERIAIT AL (n=31) RERERFTSVETTIARITA (n=33) , REZZIHITHEARIAGITA (n=16) , Bl
PihEhRRUR F ST 10 0, SRARICECVETTALBTE 13 6], S BEWLIEER R RHII T R4S LIE 60 BilAE Jy fi i )
MaZ0. ADHD JLEEAEE 2. Wi 3 . 6 DB UEST SNAP-V 34y, F£R4E ADHD K il 5] BA 20 )L 26 ifn 75
ALY 1t PCR ¥4 miR-4655-3p Fl miR-7641 MUAHXT R A, &R |G 208 R, EE
TIA SR SNAP-V PR IATT LRARIAI T4 LA PRl miRNA AR 1K B AE PTG 7 4 R B X R 4 Hh 3
TEET A SR EEZES, Hrd St HZENEELEEH (P<0.05) o Z31aek SNAP-V PEA7E iR
P RAIBI T AU AER ] R 2 2257 (P<0.05) , TN R ZEF NGB X, HifE N 504 N E
HAE (P>0.05) o Z2591G57 (19 ADHD JLE T ) A R 4R SNAP-V 1743 5 miRNA-4655-3p Fl miRNA-7641
IR AR R UM (4051 r=-0.314, —0.495, P<0.05) . £5i¢  ZyWia)7 il B &% ADHD JLFE A PRAEIR;
L7 A miR-4655-3p Fl miR-7641 FYZFIAKFE AT GEVER ADHD AIZIKT BT RN B9 4T85
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Association of microRNA expression before and after drug therapy with clinical
symptoms in children with attention deficit hyperactivity disorder

ZHANG Fan, ZHU Ping, WU Li-Hui. Graduate School of Bengbu Medical College, Bengbu, Anhui 233000, China (Wu
L-H, Email: lhwu@wzmc.ne)

Abstract: Objective To study the association of microRNA expression before and after drug therapy with clinical
symptoms in children with attention deficit hyperactivity disorder (ADHD). Methods A total of 80 previously untreated
children with ADHD who were diagnosed from May 2017 to October 2018 were enrolled. The children who were
willing to receive drug therapy were randomly divided into concerta-treated group with 31 children and strattera-treated
group with 33 children. The children who were unwilling to receive treatment were enrolled as the untreated group with
16 children. A total of 60 children who underwent physical examination during the same period of time were enrolled as
the healthy control group. SNAP-V score was determined at initial diagnosis and 3 and 6 months of follow-up. Serum
samples were collected from the children with ADHD and the healthy control group. Quantitative real-time PCR was
used to measure the relative expression of miR-4566-3p and miR-7641. Results  The repeated measures analysis of
variance showed that the SNAP-V score of attention deficit symptoms were different among the two treatment groups
and the untreated group at the first visit and 3 months and 6 months after treatment (£<0.05). There were significant
differences in the relative expression of the two miRNAs among the two treatment groups and the healthy control group
at the first visit and 3 months and 6 months after treatment (P<0.05). The SNAP-V score of attention deficit symptoms
and the relative expression of the two miRNAs were different in different time points in the subjects (P<0.05). There
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were interactions between grouping and time factors in the SNAP-V score of attention deficit symptoms and the relative
expression of the two miRNAs (P<0.05). The SNAP-V score of hyperactive impulsive symptoms was different in
different time points in the two treatment groups and the untreated group (P<0.05), but the significant difference in the
score was not observed between two treatment groups and the untreated group (P>0.05), and there was no interaction

between the time factor and the grouping factor (P>0.05). The SNAP-V score of attention deficit symptoms was
negatively correlated with the relative expression of miRNA-4655-3p and miRNA-7641 (r=-0.314, -0.495 respectively;

P<0.05) in ADHD children after drug treatment. Conclusions

Drug therapy can significantly improve the clinical

symptoms of children with ADHD. The expression of miR-4655-3p and miR-7641 in serum can be used as biomarkers

for the diagnosis and outcome evaluation of ADHD.

[Chin J Contemp Pediatr, 2020, 22(2): 152-157]
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R B 2 s BFEAS (attention deficit hyperac-
tivity disorder, ADHD ) J& JL I 3 535 3l A7 7 RS
AT R RRG, HOE P M ASIAES M, ADHD JLE %
OER FEA WG L L B A IEE D Al
B, XELEIRA K I ADHD JLEE A=Al 15 |
T 4647 R BeAt 384, 7™ HE 5 M LA R RS B2 g
IR R pE AN P, BATE PR R A A9 ADHD 2
WA 5 ORGP AiG-5 Ge 1T 56 5 b )( DSM-
5) Pl iR A EARYE DSM-5 3 DL 35 3 4 1
XXt ADHD SEA T2 Wi A7 ROTAs, (HX Rl 28
BB, B BN E ST A AR bR

microRNA J& 817 JE R 4% S 18 Be% RNA 431,
HAEH FZRE G EH S F mRNA (1) 3 ERIIEIX

(3'UTR) , fEiF mRNA B, 0] 40 I Y 5%
7, microRNA TEMIZ RGUBIRCHT . #& LT |
BT R 8 T A5 B A P I AR A A Y A Y
TR, I Mopi U B, I
microRNA AT LIE ARSI HHEbr ©%

A DR R 2H S HT I AUE 5T 2 B microRNA let-7d
7E ADHD JL % &b J8 9F 28 b e 35 7+ & Y5 ADHD
B 7 & P e i i K B (SHR ) i i 4 5z i v
microRNA let-7d ik ", miR-138-1., 34c.
296 F1 494 FikFEAL ™, H A KNEKZE microRNA let-
7d () 335 KX SHR 22 S R 52 B . IR Itk
FATTAEM, ADHD JLFEHME 63 Al GE A7 7 — 4
microRNA 35 54, X 4825 53 3R 3K 1 microRNA
I REN R ADHD 12 Wi K I7 R4l 14 4 48 45
B J5 AR 2H e 5 T ADHD JL 28 5 e e )L 28 1M s
FEAR ATl I, 4558 5K, ADHD JL#EEA4
JENL T miR-4655-3p Fl miR-7641 &3k 525 A% 1,
T AEIX PIFT microRNA A5 A] BEVE Ml K12 W ADHD
A AR RZ —. HEIH KT miR-4655-3p il
miR-7641 7€ ADHD & Ll 4 B A7 DG
ARATERE LB 2590187 B JE G microRNA kK

Sl RAEIR I ZR, VIS ADHD B2 W 97
G Q[T % [N 00 VA EU 7 e <% =t

1 #EREFE

1.1 RIS

PEHL 2017 4E 5 F 2 2018 4E 10 A iti2 T Wi
A NRERILEH T2, EIRi2W A ADHD 9 JL
80 B MIFIE T 4. WA KHESARE: (1) 4K
P DSM-5 2 Widrife P!, R B2 Wi ADHD ()L
Hm; (2) A REMIRMERA . LRGN

H;
RiPeIR DU A R OGS s A Bk A5 (3) 6 )4

SR ERILE; (4) 2T (intelligence quotient,
1Q) KT 70;  (5) i1 2 JA AT HIAG #2449 S

s e i ZAE AT R Z5IRYT s (6) HERREFh
Ko, Wkt R BIRSE . T4 AT AT
(7) HEBRIRAR Kb 28 22 G0 5 Hofh 2 R PR o 1R
HIBIFIH M4 80 i) ADHD JLE 4y KRR WE T s IG
Jrel (n=31), Hoh 5 23 4], 2 8 f4i], 4% 6~11 %7,
AR 83+ 1.8 %, FHIRE 298 + 4.6k, F
YIE R 127 + 12 emy ERRFEELPETTIRYTAL (n=33) ,
Hoh 24, 2o, FikT7~12%, FIIE
W% 87+18 %, VKT 298+52ks, 15
5 129 £ 8 em; ANRIEZIGITINLENARIBIT U
(n=16) , KB 746, Z 9@, Fik7~11%,
RS 81212 %, MK 283+£62kg,
-2 B 125+ 10 emo 5 28 BOTT A E A R L 3
60 1] Ay filt e X BR AL, AFE % 6~12 %, VAR
84+1.7%, F¥IKE27.0+43ke, FH HH
126 + 10 emo 4 AULTEMR . % . 55 &ARE L
BESHHGTEE X (P>0.05) , HATHM.
ARBFFERAT T WL N R BB R 2 e BEZE 0 24t
HE, Bl WA N R B T2 T A R
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12 FHEXR 0.3 mg/kg, BEJHHEN 0.3 mg/kg, H ARl N H

(1) BERE AR KN AFAEES
FIERAE N RZE, RS E] 1~2 he  (2) Conners 4
e mR " BT 10 T EE— kT
SNAP-V 5 H£ 5>, (3) SNAP-V 5 RACHERR 7,
i 4 AT LA B AT Z 5 1 th3lph
AR o Fe S AR ) AR A A I, PR
DUITA RS 719530 0~1.0 43 HIE R 1.1~1.5
Fih%x; 1.6~2.0 53 s 2.0 73Dk o™ HEL
1.3 2 RNA HIREKHEE PCR &

4 ADHD JLE 112 Kb 34~ H . 6 AR,
DL R AgE e X BR A LR T 132 24 R SR A 19 2 I i ik ot
I & A TRIzol 357 ( Jbmt RARA LRI A R
AT AEZEIR FALHE 5 min, SR HRIEIR ) A
FEEICE RNA 4 S PR 0 e 5385 [ 4 DA i
RNA A o 80 4% St (H AR TaKaRa 2 A ) 345
¢DNA, FHZEE T PCR XF miR-4655-3p Fl miR-
7641 PEATYHE L MR I A R A A i A o A AR
s M miR-1273g-3p 78 AT A R AR N 4 K
P 22 5/ B4 M5 S 8, % 4 miR-
1273g-3p YE R NS IHATRIE ., K Primer Premier
5.0 FAFBET T, 5190 IR AT AE MR Ay
HRRAFIESR, FHIE 1. MRS (10 L) -
SYBR Green qPCR Master Mix (2x ) (_LigEENAE
YRHABRAT ) 5 uL, E R4 (40 pmol/L)
0.2 pl, ¢cDNA 1 pL, WZEMIK 3.6 uLo S 451
94°C 30's, 60°C 30s, 72°C 30s, 30 PMEH; 72°C
10 min, 3#3F 1Q5™ £ & PCR Kl 248 ( 32 Bio-
Rad A /] ) 47 PCR W, FH Q5 RAF53Hr4h
R 28O BB AL R R kA e A R

*z1 5|¥WER
JBt
FEPH 741 2
KEE
miR-4655-3p K514 S 5-TGTTGACCCTCGTCA-3' 129 bp
miR-7641 K514 S 5'-CTCGTTTGATCTCGG-3' 127 bp

miR-1273¢-3p K514 S 5'-TCTAGTAACCACTGCACTC-3' 128 bp
R EAN M AS  5-GTGCAGGGTCCGAGGT-3' =

1.4 ZHYFM
X ADHD JLE #1730 12 J8 1 25 9098 97
(1) $HRRF R (M ZTH 4 ABRA

A, it 5. H32023102) , W) WG R E N A OH

1.2 mg/kg, AIARHE SRR PR S 3G 98 H bRl it an
JET A B 0 RIE SO A 2GR A ]
BARFIE AN E 4 H 1.8 me/kg, TEES 7~10 JE4E
Fel BT, (2) $hRFEEEPIITIRSE (VLIRIER
FUFHIZARAF, #5: H20133346) , #I4HH
HOAREH 0.5 me/ke, 4ERF 3 d JE¥Eng2iE 2 Hir
Fli R H 1.2 meke, TE55 7~10 47 &
5N 64 1B #2532 ADHD 25913657 1L
P K 23 4, HopERERUR I ERAL 10 B, &R
FRICECPITA 13 0, RPN EEA . b TREIE
KM I3 10 4], ZKN R 259097 3R AR5
1E3RTT 6 1, RN W F B L mni AL gk s:
BIT 40, FAKALLYEIE A B A2k 2
i, HZREEZTE RS ERTT 16,
1.5 Fit=EaHh

K HI SPSS 21.0 Gt Edin i A T4 t22 0
Mro IERDATHRZERI IR + brifE2E (xxs)
Fon, PIALE R - ST REAS ¢ K 3 2
[i) A5 2 A2 0t 5l L AR R T 22 5T
% ] GraphPad Prism 8 K ' i 17 P i (A 72 & A
Pearson tH3 4. P<0.05 REFAS = L.

2 #R
2.1 &% ADHD JLZE 8 &2 BEiH T SNAP-V i
ST

ADHD JLE H 2. M3 H K64 Al
R SN R Z s s SEE IR SNAP-V ¥4 L
BMESAGITFE X (P<0.05) . HENA LRI
AR SNAP-V V73 75 4 21 0] L3 22 7 A Gt i X

(P<0.05) , Z3pghfietk SNAP-V P53 7545 4[]
b2 S BRI E XL (P>0.05) . HEOAL
FEtR SNAP-V W43 R 2 5 0 4 I = A s HAE

(P<0.05) , Z3hpglfEtk SNAP-V PF53if H] K %
S NERITZEEH (P>0.05) o W& 2,

22 ZH¥IiAJrET ADHD JLESEEIXTRA M
microRNA 3T RIZEH L

1BITHT, ADHD JL# miR-4566-5p FUAHNT 2255
i (046 £0.31) W WG Ta AT fRZH (2.18 £ 0.85)
(1=14.352, P<0.01 ) ; ADHD JL # miR-7641 {9
FAXF A (0.29+0.22) JRH AR T4 T iR 21

(1.80+042) (1=23.789, P<0.01) .
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K2 &4 ADHD JLEEEILHFFE SNAP-V iS5 LEEE  (x=xs)
. Hi2 Bl 3 4~ A Fitiiss 6 1~ A

45 B ——— Sr— — Sr— — —

e =P S Zglhgh EEANAE Z5hhsh EENAE Z sl

KIGIFH 16 2105 1.6+0.6 2.0+0.5 1.6+0.4 1.9+04 1.5+0.7

ERRIR F iR 2H 21 24+03 1.6+0.6 2.0£0.5 12405 1.7+0.5 1204

ERERFCE AT AL 20 23205 1.7+0.6 1.7+£0.6 12+04 1.3£0.5 1.1+£05

W EE IR ROR T 225007 R T IR R R 23 h Btk SNAP-V PE4F UM R R 2525 5 (4090 F=35.681. 8.370, P<0.05) ; Vi
BN EREAR SNAP-V PR30 H 2 24 B Goit2e s X (F=3.607, P=0.034) , Z3hahetk SNAP-V PE4M02H I 25 R o5 125 75 ¥
(F=2.789, P=0.070) ; &SI A AR SNAP-V AR R Z 50N EA L HAEH (F=3.696, P<0.05) , Z3hhdfeik SNAP-V #1453

IR S N E T HAEH (F=1.457, P=0.220) .

2.3 ZAYiAYTIEF#H microRNA HEXT RIZEER
HMTL
ADHD JLE E 2. BVi3 ™ H & 6 4~ H il
i) miR-4655-3p Fl miR-7641 FHXf 5 2 S 44
it X (P<0.05) o miR-4655-3p il miR-7641
FHX R AR L 2Z R A SR X
(P<0.05) o7& S5H[a]H A % 7E miR-4655-3p F
miR-7641 A% ik it A HAE T ( P<0.05) .

W3,
2.4 ADHD JL #Z SNAP-V i 4 5 miR-4655-3p
1 miR-7641 B9 XS H7

PIYRYT 41 ADHD JLEE (n=41) FEESIA R
IR SNAP-V 343 5 miRNA-4655-3p Fl miRNA-7641
(AR 3R e 1 2 2 A OE (45 r=-0.314,
-0.495, P<0.05) . WK 1,

#x3 &4AILE miR-4655-3p 1 miR-7641 AT RIZBELE  (x=xs)
y HiZ B 3 A H ki 6 > H
2057 %L
miR-4655-3p miR-7641 miR-4655-3p miR-7641 miR-4655-3p miR-7641
{eeBREXT I 2H 60 2.18+0.85 1.80 +0.42 2.18 +0.85 1.80 +0.42 2.18+0.85 1.80 £ 0.42
ERTRWR H T2 21 0.47 +0.09 0.21 +0.10 1.21+0.77 1.42 +0.45 1.76 £ 0.17 1.62 = 0.89
ERRFLPNIT A 20 0.44 £ 0.09 0.26 +0.12 2.02 +£0.95 1.54 +0.90 2.23+0.97 1.89 £ 0.46

e TR YR T 25 00T R T miRNA-4655-3p Fl miRNA-7641 A X 2% ik & i i ] [ 26 22 % (43 9] F=257.154 . 341.684,
P<0.05) ; sPHINEZESR (405 F=18.867., 35.026, P<0.05) ; BfalRNE SN EAZHAER (439) F=36.401, 35.084, P<0.05) ,

ﬁg 3 Y=-0.731X+2.457
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W A 5E A 6 > HIRYTIY 41 19 ADHD JL#
BITEER B, Z41RYT Al B s ADHD JL3
(2 B e AR

ADHD Hji R F Al 8 AW, A BF5E SRR3R
5 2 76 ADHD & ke 1) & 22 4E I, B3RO0
wA I R, b — 28 B R 4R A% RNA, RD
microRNA, J& X MR R IE T H 22—, B
S IS A H], microRNAs S0 K 2 30% A
FE A T gmiS I R g ean P2 AR i e
() ADHD JLZE IfL 35 A A AR 7 45 3 87, miR-
4655-3p 1 miR-7641 7 ADHD JL# Il i 25
FRRAR ™, SR IBEA XX PR microRNA 5254
TRIT Sl RAE R Z (8 0 56 RFATIRAM G, AF
FEXT LR AN A ADHD JLE R AEZGYIRITHT . IR
J7 3 S 6 AN H B M IEFEAS, LA [R]AF 3% 1)
AR R L ZE I IMTEFEAS, 25 3R WoR 5 f T IR
AT A, PIFF microRNA 7£ ADHD JLZ Hhf
. TEH£%ZIG97 )5, miR-4655-3p A1 miR-7641 fY
A 38 1 P B i A B K. B SRR AT AT
L4 45 B 5, miR-4655-3p Fl miR-7641 7E ADHD
JLEE AN i v s il LT B R AIK,  BE A
(Y B 2 B T

ADHD 1 3= %2 & I AL 2 X L AS B e 2 it
253 0T DA FINA A R A2 B 1 48 B ik ) BB e o
ARV AE 2010 4E 1 RARIE T microRNA let-7d 7£
ADHD KEERIHFIVER, 255 58 microRNA let-
7d {5 F IR T LA R Z shiEk MBS
£ WFFEIE I LTS microRNA let-7d 47K F-7F ADHD
ZH P i = TR A IR 5 microRNA let-7d EL4EAE
HITF LGALS3 9 3'UTR, Ml i tEiE#s LGALS3 i)
ik, 1M LGALS3 By R AR e #0 il TH fy3Rik, TH
LU G AR R Y BR EE *Y, ¥E ADHD &%
R EEAVEH ., BLAk, Jiang % Kk BN 4
W miR-137 (40 A4 3E 35 18 55 A 4 AR T
OXR1 AesZ Mt 28 TT I E AL . S Ao R 3
IM3% microRNA ATAE N FUHIS IR Hh #5204 AR ER
ARG P XSRS R R, FEIR
W) e K i AR, (R microRNA [ 363K 7KF
S IG R R IUA & B IR, X ADHD JL
# Il PR AE AR SNAP-V P53 5 miR-4655-3p & miR-
7641 MYAXT IR R HEAT A OGS0, FRATT AT
B EAEIR SNAP-V P43 5 P Fh microRNA B AH
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