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Research Progress on the Mechanism of Non-coding RNA Regulation of Bone Reconstruction in
Osteoporosis and the Therapeutic Mechanism of Traditional Chinese Medicine for Tonifying Kidney and
Strengthening Bone
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ABSTRACT: Non-coding RNAs(ncRNAs) are special RNAs that they don’t have protein coding function, but they can affect
chromosome structure, gene transcription and participate in the processes of epigenetic modifications. ncRNAs include long
non-coding RNAs, microRNA, etc. In recent years, it has been found that these ncRNAs can maintain bone remodeling by
adjusting bone resorption and formation in osteoporosis(OP). In the future, it may be a key target of the drug action screening
which is clarifying the regulatory mechanism of ncRNAs in the occurrence and development of OP. OP belongs to bone
rheumatism category in traditional Chinese medicine, according to the theory of “the kidney generating marrow and dominating
bone” in traditional Chinese medicine, kidney tonifying and bone strengthening formulas are used to treat the OP in clinic, and
the curative effect is remarkable. It has been found that kidney tonifying and bone strengthening prescriptions can enhance the
proliferation of osteoblasts or inhibit the differentiation of osteoclasts by up-regulating or down-regulating the expression of
ncRNA, and finally maintain OP bone homeostasis, thus exerting therapeutic effect. However, the specific molecular mechanism
is still in its exploratory stage. Therefore, this paper summarized the molecular mechanism of kidney tonifying and bone
strengthening prescriptions regulating ncRNAs in the treatment of OP in recent years, in order to provide the new ideas for the
screening of the key therapeutic targets of OP drugs and the prevention and treatment of OP with traditional Chinese medicine.
KEYWORDS: traditional Chinese medicine; tonifying kidney and strengthening bone; osteoporosis; non-coding RNA; bone
remodeling
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Fig. 1 Etiology and pathogenesis of osteoporosis
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Fig.2 Bone remodeling-Yin-Yang dynamic balance mechanism

EA MR FEUESE OP & AR AL M5
HARA, BiABISCHERLR iR OB-OC 1Y “FA
BH” RGP, X — P S AR Y
B IR ULAHIE, FTREJEIRYT OP LB Z —B>2,
BT HER “BIHFE BISRREITER R
AR, ATRESN AR Kz P PG T BR ok A B
ARG AR A PR I — A B AR
2 ncRNAs B OP BEEH 7 FHLE

HHEERIEERMS ST — M4BT
N, BB WA IR O T 5| A AL B
FEAS TR BE AR S A AR AP B RSO B T B
S I EEER 2 AEEHBL X 2 B
1 B 251 X HLARTE A 1 A 2 B ) S5O T
AL BRI A A P R
FE B B2 ) 8 30 285 2 A0 ) = 8l e g 3R 5 o
HHEATHUMORREITIZ 4, 3498 T OC H WU 53 1Y
R, OC MUEGAMIEMEAHSCAYSE IR, H
WeREJy g, SEUE EKREO, BAh, fERE T
B BOA B DIRE Y AR IR B e, R

.2464 -

Chin J Mod Appl Pharm, 2023 September, Vol.40 No.17

S B, WA PFSEIESS, neRNA W [AFZ
H5EHEENEDT B, WEMENIAETRE
miRNAs, 41 miR-214 55, 7 L3 i HA0 I R R
OB HYZNHERT); 1fii LncRNAs, 41 LncRNA ODSM
SEPERE ) BB P Al T SE 45 5 A [R] Y miRNAs
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Fig. 3 Molecular mechanisms of ncRNAs regulating bone remodeling in osteoporosis
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Fig. 4 Molecular mechanisms of miRNA regulation of bone remodeling in osteoporosis
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BMP-2 RSB BT, R ICA 1] EiE T /E
HF LncRNA, 7655 BMSCs s i
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214 26353k 14 LncRNA TIM3 Az il 40 56 3 A
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AEJE OP AR 2 —, Fibk miR-214 A/
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HEIRRET (FEAR) O, EhER%
Bz —, BHAREBIME. 3. Rk
TR, #MEFIRR R FEEW 22— Ry
B2EWESE o, AVE IR BATPT OP fEA, (A
HARBLHIA

AR, 2T 78 7O E S iR R R GE
1A Wnt/B-catenin A2 BMP/Smad {55518 K 175
T BMSCs i & [m1 04k, i vl i b B-catenin |
Runx2 FEPFFRFRAL IR BB AT IR
5z, 28 LncRNA 78 BMSCs 8B 404k S 3658 7
T R ERE B VER, JEm s k4 28 B AC
PEBNG . R Tk — 2 e 2 Y R VR AL

il 275 5187 LncRNA K, BEBETIZ 50
KIAEAME IRIA S BMSCs i B i #i A 446 41~22
5 #IKH LnecRNA, HAH 5 4> LncRNA &3 I
P4, 4> LncRNA W2 N, M fErp L B s
TP LncRNA ELAASE i A+ 2 0L s 54k
ERIR G N3 BB A SR = Y
BMSCs i i 4 LncRNA J&— AP 7E#T 5
AN G 2 LA i B Rl R JEME—Fh LncRNA
OESU & Ao LE Al BN Sy st M oy A L
— 7l LncRNA f#E a1 3F% 2 58 #, B
PIR WARDCHRIE , X a2 AN B 225 e B
R —MEmEs, Wk 1.

3.2 FMEHEE 2 EE 25 7 miRNA X OB Ha5H
AL R

3.2.1  #MEH-E 2 RS miRNA XF OB 3
PSR KRS LY, 1CA it s
BHLUEE | W15 B B WU AR bR s
R H A3 N OPG Al BGP ¥ ¥, L1 B-catenin
LRP6 } Runx2 f) mRNA FikFI R # GSK-3p AY
mRNA FRKiFH S L, MR RIFE OP /Y
YE . A RSl 5286 4 B, PRA ) miR-122-5p
AE % 30 2 8 [ B00% Runx2 F1 CXCR4 5 54 b
BMP-2, Osterix. SDF-la, CXCR4 Z5rTFikk
PRI R BT A F YR, 1T ICA Xatk—2
PEHET miR-122-5p (143X A ] 34005 1 AR B i
YEH, H 6B miR-122-5p 7EAE#F BMSCs BB 7>
R R E , ICA &35 TAEHEER] .

SAME IR RAE AT IR E Wz —, &
BB OP RYMFSE S0, SR 77 o 55
55 &I, BMSCs IR AR IMA 1 circ-8604 i i
5 OB HifA4AE(MC3T3-ENIEH IR, (Al 71k
& T ALP. OPG. BMP2., Runx2 i3k &
A, EH A S miRNA S miR-26b-3p, Z85E
it — R, miR-26b-3p HYEIEH N MEM 7
& a(ERa), GDF11, TGFBR1, HZ 52844 550F

Fz1 FME XN EARFE LncRNA 4 OB # 7 5 4L iy i 15

Tab.1 Regulation of LncRNA on OB proliferation and differentiation by monomers of Chinese herbs for tonifying kidney and
strengthening bone
HLA 4R IncRNA 1 IR i) S 30k
AT Ml LncRNA-ANRI T AREH T ALP, Runx2, Osterix. HrH OB 5 OC fysh &5 F-45 [59]
OPG. OCN %Ffy#ik
AT i LncRNA MEG3., H19, DANCR %5 BMSCs 4Mbid #2, 835840k P OB 5 OC mzh A& P4 [66]
F1 Runx2
AR M miR-214 | LncRNA TIM3 LT AASEE F Runx2, Collal, OCN %% i/t BMSCs i H5-1k [67]
) mRNA 7K
W IRE B LncRNA 45 Wnt/B-catenin }¢ BMP/Smad {553 /55 BMSCs B 71k [70-72]
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X3 AL A R A AR R, AR S Rh
‘BHE AT e E L AN Y circ-8604 FHU [ 4%
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] HEE T B DR RSCE AL OPG. Runx2 4§
1235 5 IR S BB LR GSK-38 SR
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1. {H ICA FSAME BERIRIT OP KAEST R
V1o TP 75 AT
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1 Bk B I T ) miR-539 YA K FE
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ML AT, RE % OP B35 By PRIE IR,
FEIRIT OP M E /7 258, IGPRATFSE 7R jumonji
25 #3&  3(jumonji domain-containing protein 3,
JMID3)1E OP & B AL 138 B E LT 1E%

HHS, 1 IMID3 {335 7KF5 Runx2 Fil BMD

EIEAREA, BRI, 7E OP A WA L,
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RO R ZEERT , miR-100-5p T2 % IMID3 2%
KA . R miR-100-5p %4 Yerseaul gy e Hil)
RAEBREAENT MC3T3-E1 BB e E . %
B R B e T IMID3/RUNX2 18 B A0 1
FH 58 - 45 miR-100-5p B35S0y, #ET
HE—L R ER(E OB 43k iy H i, ATk e OP.,

IR EE L R AR B . SR E s
I, FAL T S & PR B 4 1R 7 T
[ R IR SN IAMA T miR-122-5p MYFRIE, i
W R, NS miR-122-5p X BMSCs A{
BRI, 3R T miR-122-5p mimic .
miR-122-5p inhibitor i) BMSCs #17 M HiAS, &
L miR-122-5p mimic P LAHE &5 B H o3 Al bn i 3 A
Runx2 Fll Osterix 5235, i OB 4rfb¥fsm, 1
miR-122-5p inhibitor Y455 miR-122-5p mimic
AR o 2% PR B 3 45 11 7 TR YT OP i BILHI 2 — T
B2 o 193 miR-122-5p (93535, fE#E BMSC 1
L=

AR A B, RN H 2Ty 2
AN M miRNA (93215 KA 7 il A 56 2k A
Runx2 Fl Osterix W72 iK SIS B E A AG 518 1%
JMID3/RUNX2, #Tifie it BMSC IR E 1k, X
Al e R 2y R DT OP YRR EEENLH . (H
&, BT miRNA B§Em EENLRAAE 2N £
W25 [, Iz HR 252 Bt OP MLl A7 AE 1)
Z)ER . 2BV R, hE5E P OP ) miRNA
A ) R B ML 1 TR IR A S . B2
rhZ B . 74 miRNA % OB 3454 5431k
WL 2,

*2 AEEFRTHLMR. Z7HE miRNA X OB #7E 5 48y 1%

Tab. 2 Regulation of OB proliferation and differentiation by monomers and compound prescriptions of Chinese herbs for

tonifying kidney and strengthening bone

SR/ )y I #15% miRNA YE AL L ERPUN
RN M |4 miR-122-5p % Runx2 fl CXCR4 {5540 L BMP-2, fitsfF BMSCs M B4k [75]
o Osterix )ik
AN [ L B |3 miR-26b-3p/ERo. fi£3 OB Hi{AZH M MC3T3-E1 431k {23 OB 431k [77]
W
ey NIREG
EANERCH (1877 IR ] miR-539 BTG WntSa {7553l {2k OB 431k [79-80]
SRR
(PR =gr g 3 WAMTE Ml miR-100-5p % IMID3/RUNX?2 5 % {21 OB 431k [82]
SR
705 1138 465
MRS SR W 15 B B EH 8 miR-122-5p PEEE L Runx2 F Osterix 17635 {iEiF OB 43k [83]
SR 4
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4 REERE

2% ik, LncRNA . miRNA 1EK OP HLH#F
FH RN, 7E OP KA K R b k4% T 24
Mo ?F'%%E’Z'éﬁ?ﬁi_ﬁ'—ﬁ LncRNA . miRNA f#
LHAEM, EFENFT OP &2 4R 3 A BT 2
jc,\Eda?%%ﬁﬁﬁE, X% ncRNA(LncRNA |
miRNA)—J5 T A R 3 L R 55
HER T OB 5 OC Z A [P, 7E4EFREpLIA S
RS R B E s T AR PR, 56T,
DX — -7 i 45 45 7] B85 LncRNA 5 miRNA H
B EAWAHREEMSE, B EARE OC, OB
AT 4 AL DI RERY LncRNA . miRNA 4355 )& T FH
5RA, {413 LncRNA 5 miRNA 7E i35 B i &89 H
FHP-drrh 22 E B . 5 —J5i, #NEHE ey
FE OP 1 - BL3E o MBI Ik & F2T 738, F ]
FEANE IR BT, 16 S T, TR e R
MAZE, FAE”, FHMAE MR, b
RS R e AN O i L NS I = 82 Soie |
i B AR HIBABASTAE, TR SO S AT

S 1T X 28 ncRNA(LncRNA . miRNA)7) i) 4
%”’}iﬁ%’*/ MU F LIZERE OP B E R AR SE Y . It
A, ok IT5E B R BB LncRNA . miRNA
4 ncRNAs ANEA] DLl FH T R S50 00 38 6ok
RIESTRL, T M 4 R B AR AL,
LncRNA REWEAE R 3a etk RNA, 38 i3 ¥ 4 W Fff
miRNAs, A LncRNA miRNA [ 2% Bf 3 7 #5
miRNA T FHLIE R (7 FR 3K, I A 45 A2 DI RE o
ncRNAs Z [H]TE 1A i i 5 28 8 9 4 i BE 5 EF'E
RN ZaEig . AR LT AR A
S5EARAEH, HPRE, BB, E
PLHI TR RE T PSR Z ARl A, N T AR s
SR IE, B B TR SR TR
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