T B RS 2019 4 10 A58 25 %5 10 B Chin J Osteoporos, October 2019, Vol 25, No. 10
Published online www.wanfangdate.com.cn  dei:10. 3969/§.issn.1006-7108. 2019. 10. 015 1437

- e -
EEZET Mk E MEG3 H19 Fil DANCR 223k 0952 i

wAEES AR WwE XA
BRI B B (TS — AR B BE) & ), E K 400100

MESES. R68I  TEAIRE: A XEHE: 1006-7108(2019) 10-1437-05

WE: B WHREFETH LRV A8 MBS T REIESERY RNA B R RKIRF 3 (maternally expressed gene 3,
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Effect of icariin on the expression of IncRNA MEG3, H19 and DANCR in rabbit bone
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Abstract: Objective To study the effects of icariin on the expression of long non-coding RNA MEG3 ( maternally expressed
gene 3), H19, DANCR/ANCR ( anti-differentiation ncRNA ) and BMP2 in different parts of the bone of New Zealand white rabbits
after ovariectomy. Methods 48 New Zealand white rabbits (age of 7 months) were used to make the model of osteoporosis
group, which was randomly divided into 3 groups as sham operation Group, ovariectomized model group (OVX) and icariin
treatment Group (OVX plus treatment) according to body weight. From the 4th week after operation, the treatment group received
gastric administration of icariin [ 20 mg/(kg-d) ], and the sham and OVX groups received the same amount of saline every day for
8 weeks. Three-dimensional reconstruction of wCT images was performed 12 weeks after operation to evaluate the establishment of
osteoporosis model and femur BV/TV, Tb - Th, Tb - N BS/BV, Tb - Sp and other changes. The expression level of long chain
non-encoded RNA MEG3, H19 and DANCR and the mRNA expression level of Runx2 in femur, vertebrae and skull tissue and
were detected by qRT-PCR at 12 weeks after operation. Immunohistochemistry was used to detect the expression of BMP2 in
femoral paraffin section. Results Compared with the ovariectomized model group, icariin reduced the level of long-chain non-
coding RNA MEG3, H19 and DANCR to improve the volume of femoral trabeculae in osteoporosis rabbits, while the effect of
icariin on the three IncRNAs in the vertebrae was mainly on reducing the expression level of MEG3 ( P<0.05) , and the influence on
the skull was mainly on the changes in DANCR expression. The expression of BMP2 in femur treated by icariin was the highest.

Conclusion Studying the effect of icariin on IncRNA has guiding significance for the treatment of osteoporosis.

Key words; icariin; IncRNA; MEG3; H19; DANCR; BMP2

ot 22 o B RO P AE 2 T SR A T RS2 I
— M EEAREER, AR ERFOL TR

x MEEVEH . XF, Email; 277589956@ qq.com



1438 FEE REAZR 2019 4F 10 A% 25 %% 1038 Chin J Osteoporos, October 2019, Vol 25, No.10

P

W 52% o BEAEMRSE R, mRNA 7R LAY 5
o2 T RE S S L R s 'EEM, R
L5 T ZHBHN LA KR, 05T o
TESE, & Fi i 85 3F 45 #% RNA (long non-coding RNA
IncRNA ) 40 £ & & 35 & [ 3 ( maternally expressed
gene 3, MEG3) , W] 8 iof W85 5% 5% B 5 LA SR W
BEFK VRS HEW KA, & —MEENE Y
FFo Mokt 2 BIE R W] MEG3 76 3 5 4
] 58 5 T 40 M ) o Ak ik A P B AR . MEG3
5 BMSC 5% 7+ L ¥ S B DI G, H )2 MEG3 &5
Y25 BB AER KRR M AR IE, IFRK
B BEIE 4355 RNA H19  DANCR A ¥ 15 5 H 40
MR AN A3 . =R B E 4 7% RNA B 78 {4 4
S o IR W X R A B R T AR S B R
W B 3E ARTT AR R 5T . BT 2N KA
Yy b SR B B R 25 W, kR G AR 2 s S A
BBeF R EIEN . AR BB R TER T
B BB AL TV =2 A, R I LA [R] 3 06 B (9 4 4 R
4iTS RNA MEG3/H19/DANCR ) 2 3K 1% %, [6] i WF
YN B A AR AL B R

1 #EIMTTE

1.1 g

1.1.1 g5y OVX R R BCRAEB M 7 A i g
BUEHTPE 22 E A 48 2 MR H (1.6+0.29) kg, 7E 10
R 38 NS AR AR B AL A S R R B
BRI (OVX) FIE FEHIRIT A (OVX BT ) -
8 T AR 21 St T A B0 I R B L R g B — B &
URERIRN i R IRITATEME LD L Z
(30 mg/kg) Xf I Ji HE AT VR 53 42 BR e , A7 U4 B9 5 1)
B, S 0K 2 3~4 em, RJGERWESIY T
YAHERS

L1.2 EFEFHA ATHMOPRIIGAG 4 J4,
RFETIRITHA TEFET[20 mg/(kg-d) ]
L RIEERA SEFARNAG KA TERNE
FEEOKHEE FFEE 8 . RJF 12 F, X SL g sh 5
it 42 SR B8 S BOH SN Y B 5 A (1) &5 .

1.2 77

1.2.1  Micro-CT 43 §7 & 5 i A5 % 74 (% 22 57 .
T0% B B X AT B9 76 2= A S BB 64T B E . 24
h J5 % 8 & 3k Y47 micro-CT( SkyScan 1072) 334, i
FIHH 3 B B (SkyScan, Belgium) #7734, B3
KR I BT B A A IR AT A 100 kV .98 mA g4
7 25 B B B Rl B LR S 7R A A e AR 3
R sl AR BB K o XS MR AT B 2 B LA
FEGHE B AR ER, WL EER 3D R
2D Elfga it 3D 15 gL 3k4e 3D AL, i CT ER 4
BER N 18.2 um, FRARYE = 4 BUR SR AR 09 B 2 54
BEAT AT, B R4 B R B SUABL(BV/TV) &
R/ HAE(BS/BY) , H/NRE B Th - Sp,
H/NZRYERE Th - Th, F/NRAEE (T - N),
1.2.2  qRT-PCR kil : £ B 51 B A B 7 57 () 565
12 JA il 5 qRT-PCR 46 30 99 20 e & ME A 4 41
K55 94E 4% 5 RNA MEG3 H19 DANCR 3% ik /K F
PL K Runx2 (8 mRNA 535 7K F o AR 3 3 500 & ud
45 F Trizol #2H 404 5 RNA (Invitrogen ) ., SZE %
6 ALl E 5 Ao R BT I E B RNA W
i RNA Y S8 %8 A5 [ 3% 5%18050) & ( Thermo ) #R4F
VLB, PCR 4 84 g ] S i€ B PCR W HUR S IE W
SYBR Green qPCR Master Mix( Thermo) , ¥ ## 2 J5
MEG 1 Runx2 #) A% % 35 53 #7 LI GAPDH 4E 9
BZREN,51WH BlAET AN, BARLE 1,
SRS EE 3 WA AR E, SRR R A
p-ddiigy

&1 gRT-PCR R FIEY T )5 51
Table 1 The primer sequences for qRT-PCR

% L s Rms4
MEG3 5-CTGCCCATCTACACCTCACG-3 5-CTCTCCGCCGTCTGCGCTAGGGGCT-3
Lnc-H19 5-GCACTGTATGCCCTAACCG-3 5-ATCCCTCCCTCCAACCCA-3
DANCR 5-GCGCCACTATGTAGCGGGTT-3 5-TCAATGGCTTGTGCCTGTAGTT-3
Runx2 5-ATGATGACACTGCCACCTCT-3 5-GGGATGAAATGCTTGGGAAC-3
GCAPDH 5-TCACCGCAAATTCAACCGCACACTCAAGGC-3 5-CAGCACCACTCCATGCACGCATGATCTTICT-3

1.2.3 fpdl bl BMP2. R ] S-P ik, R TR
ZH A 25 B SR 2 — BT A W TR R 4% i (PBS) AL
B R HEEFEFRTA, S ERNT O
Jr e AK 5 ULR 23 53R 9 R 30 min

TCAKTERE 5 min |95 % KE F 5 min 75 %R 5
min, HIZETHKIEBE 2 K, #E PBS(pH=7.4) 1L 5
min ; (2P 5 3 4000 B BELRT - A Y 50 pl F
PR L, =\ M E 10 min, 7€ PBS H1 32l 5 min (3
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W) s@WMEBE Y AR T 0.1 mol/L EDTA &
WA R 99 CHLEFE 10 min AT A KB H
FEIR, 7 PBS PRI 5 min(3 1K) ; @A 49 1 F
B M B W 50 uL FYI A B, ZRMHF 10 min,
76 PBS H1E9fd 5 min(3 1K) ; @ IN—hi . B FEH
YR AL I BB bR BT R RN 2 B S R A
f#F PBS 0B, E IR TIEH 60 min, 7£ PBS iR i1 5
min(3 1K) ;@7 I B0 W0 E B RBLIR W T Y R
b, ZERIEE 10 min, 78 PBS H123 5 min (3 ) ;@
TP A -1 ALY A W, Z IR E 10 min, £
PBS fi2 L 5 min(3 1K) ; @ 0 i AL ¥ g S
BB T 4R 6 min, ER40 I F H LA 3R 0 47 B 1A
PRIt , A PBS 280k 8 €5 5 )i, 76 PBS HHi2 il 5 min
(3 ;QHAEBKME, B P R 2 s FHH
ZRIEK R OWEK 3 R FE 95 %K iR 5
min, 7£ TG KGR 10 min, HET, 85 F UL, B
L€ 3-8
1.3 Ziifephba

K FH SPSS 18. 0 e i 2R 40 X 45 S g 47 e 1
T VEERBORLL (x2s) R, ECRH ¢+ 50,
P<0.05 K22 R A G L,

2 #R

2.1 B CT 43578 BB A5 BY ) £ 57

MR 2B LA, B AR B S T, 5
ORI AR, SR AT TG, BB R
B3k 1 BV/TV FHi5 7 41.86 % (P<0.01) . Th -
Th 7} 55 34.78 % (P<0.05) .Tb + N F} &5 41.05 %
(P<0.01) ,BS/BV [#{% 30.76 % (P<0.05),Tb - Sp
K& {% 36. 58 % (P<0.05) ,

F2 B CT R BE Sk 1 BTSSR (ots)

Table 2 Results of microct analysis of femur(&£s)

ARG e (&S F L BREEY
BH R HiRIZH WIT A
BV/TV/% 0.23+0.12 0.43+0. 13 0.61+0.11 "
BS/BV/(1/mm) 5.84x0.47 16.25+1.37  11.25+1.89"
Th + Sp/pm 0.05=0. 02 0.41x0. 05 0.26+0.03"
Tb » Th/pm 0.49x0.07 0.23+0. 08 0.31+0.06"
Th - N/(1/mm) 2.45+0. 44 0.95+0. 24 1.34+0.04 "

EEEMEBERA L, P<0.01; 5 £ 00 S B A4
%, " P<0.05,

2.2 AFEFEALE K EEIE SRS RNA MEG3/H19/
DANCR )ik 1% L

X3 PR REEERIGITARE S MEG3 H19 |
DANCR {9 3R 1k 55 22 U9 HERE AU 20 AH LB B T8, 43 5

BFERA

Lo ERAIA

EEETRITAH

1 BE 3D BB
Fig.1 3D image of femur

FF 5 38.1 % (P<0.01) 44.9 % (P<0.01) 49.15 %
(P<0.01) ,#45  H19 DANCR [ 35 55 22 90 L4
RIHAH L TCH B E L (P>0.05) ,MEG3 KRk 5 £
PSR 2 A0 T B 64 % (P <0.01), S
MEG3 \H19 ({35 5 % U0 LB BV 20 AH He o B B A8 1k
(P>0.05) , 481 DANCR () %5 5 & 59 L8170 20 46
Foobie 17 31.25 % (P<0.05) . BE HEE (Ly) /i
B Runx2 5 2 09 S BTRV A0 L 43 5 TR 32. 97 %
(P<0.05) .29.79 % ( P<0.05) .29. 41 % ( P<0.05) .
R 3 ANEZFEF IncRNA MEG3/H19/DANCR ] %3k
Table 3 Expression of IncRNA MEG3/H19/DANCR in

different bones

A MFRA  EMHEMRY BEEEFRTA
BB MEG3 1.05£0.09  0.63+0.08 " 0.87+0. 11"
Ine-H19 1.31+0.07  0.49x0.04 0.71+0.06
DANCR  1.14£0.08  0,59+0.05 " 0.88+0.09
Runx2 1.58£0.08  0.91+0.16" 1.21+0. 14"
HeE  MEG3 0.4920.05  0.25+0.07 " 0.41:0.4"
Inc-H19  0.99+0.11  0.87+0.09 0.93+0. 12
DANCR  0.84=0.05  0.83%0.12 0.97+0. 1
Runx2  0.86£0.14  0.470.13" 0.61+0. 12"
i MEG3  0.29:0.09  0.31+0.08 0.27+0. 11
Inc-H19  0.58+0.08  0.51+0.07 0. 460. 06
DANCR  0.35£0.05  0.16+0.02* 0.21+0. 03"
Runx2 0.63£0.09  ¢.34+0.04 0.44£0.09"

G EMEERA LR, P<0.01; 5 £ 0SB B A L
1%, " P<0.05,
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B, RO P AR M, 5 o0 5B B 3T 1Y
BMP2 F kil

3 it

RREHEREFERFEEEE N — M EEA



1440 FEE RGNS 2019 4E 10 A% 25 %% 108]  Chin J Osteoporos, October 2019, Vol 25, No.10

oo
.

2 S ACKT B B BMP2 B3R3A
Fig.2 Immunohistochemical detection of BMP2 expression

in the neck of femur
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HIRAE 250y , BT LU 48 7 28 W b R B o R
R, TE R I S B ir e %
A, IncRNA 2 — B B =200 4% 0 4% 2 1 36 4 75
RNA, & 16 2Rl A 25 5 1 (A S 9 7 4 2k
R & A ) Pl F BN, MR CE T8
FRBLAAIAIT 25 %t mRNA {5 05, 48 T 8 5 8 42 0
JE4E ] MEG 3 X B 86 7] 78 5 T 40 i 9 43 4k
BAAEER. g R’ 4205 MEG 3 Al
miR-133a-3p ()32 K75 1 86 1A 70 5% + 40 i v 19 % ik
EIEM %, K5 IE 45 MEG3 3@ i § 17 38 % miR-
133a-3p (13534 WA T 900 161 4 25 J55 B J3R 9% 08 95 65 486 Il
T T 40 B R B A k. K BEAR 4w RNA H19 {X
MARE 2281 45 (07 5 DR 6 S, S A 2 P B, 9 o 3k
A i 72 o AR ST DL AR BT A 278 SR ARG A R A
A mEAAY R IRE, FAT, H19 E gl &
B AR L 5 A Ak B G B I -
I F D HLO T8 5 B A0 LB A X, TRk
% B DANCR T {4 5 5 B9 TL-6 F1 TNF-o {2 37 i
W e, AT LA AR O 4 25 05 B TR B R AR B AR AR
P17 . tksh , DANCR & AJ 8 5 5B 40 B i 431k, 2
ML EE AR R A BT 5 4 £
SAEX 3 AR EEIEGR IS RNA | 383 T3
X3k 3 FpAE 4 % RNA 76 8 JR 5040 e B B A
(Ly) o BRI, EHIRLET TG
JR R AR R e B S T U B R H19 1
RNA %3k Fii, 52 fismrs—5 " .

WY F W], RUNX 2 5 5 40 i A K 1 e 5
BT, 7EXF 821 44 VG BE - 4 2 3 40 Lo Wy BF 2 10 &
B, RUNX2 5 A A B 30 00 B 6 B . IR
FLi it PCR WM % B i 2 1 T 0B R w0 e s
AU RUNX2, BMP 2( B & & EHEH-2) @i

8] 70 0T A0 B Ak R B 2 B, DA T BB i 5
BE; WK R AR B R, BEFETIR
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