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Abstract ONFH (osteonecrosis of the femoral head) is a common destructive bone disease in clinical
practice caused by multiple factors, but its pathogenesis remains not fully understood. Among the hypotheses,
microvascular injury is considered as one of the more crucial theories. In the early stages of ONFH lesions, due
to the body’s lipid metabolism imbalance, inflammation occurs in the blood vessels inside the femoral head,
leading to damage to the elastic fibers of the vascular walls, increased vascular fragility, followed by vascular
occlusion or even rupture, causing multiple lesions and multi-stage bleeding or coagulation within the femoral
head, ultimately resulting in complete interruption of blood supply to the femoralhead and necrosis. Increasing
research evidence shows that some miRNAs are abnormally expressed in the bone tissues and blood of patients
with ONFH. miRNAs nourish bone cells by regulating angiogenesis and lumen formation, promote bone tissue

growth, and play a role in the prevention and treatment of ONFH. Based on the recently published relevant lit-
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eratures, this paper explains that miRNAs exert preventive and therapeutic effects on ONFH in multiple ways,

including alleviating vascular injury and damage, reducing thrombosis, and promoting angiogenic differentiation.
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YT BAA EEEW, 25 ONFHA Wi . BMECs/2
UL Y BE ) 2 B A ), 5 2 B GCsSEY i
I ELFA 1, BMECs$i 475 W] BE A2 sk IfiL 155 42 )
GRIAT, i LA N R S, e
EBMECs WG T B A8 2, 51 A AL RIRUR Y,
HET 3 EBMECs D fig 7+ % . BMECsI)REFR AT 5] &
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WM . tEAL, HEIE T F B BMECs K AE 5
PRI, KA EBER (28K )2 B3 B
WENS A B R I, [ N S84 LIS S Ak A, KR
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LHPUAEE . A AR y- B J R S
HEEAL SR ROSZ S [ IR 75 3 ONFHI
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2 B W R ) i B AR
2.1 miRNAXSRAER B B 520
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TRAEIR I B PA T . 5 ONFHAH 2% A miRNAE T 52
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B O AN A SR YE PR miRN AZE I A AT 15
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e K P R A 3 e . RS DL VEGFIER
ik, oS R S I AL, AT (R R R RORR, kg%
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A 328 BE 5 [ o) 12 228 1 38 26 e AN BRCE 24k, T e
J Sk B LRI BAE S RE T, 1% BB A FH AL A8
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% %5 ONFHAH 1) miRNA H A B 5 (1 X [
VA2 R PE A SO . A — miRNATE AN [H] 40 g
A AN IR R I B T dek AN [ P R ) 4% 7= A A
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Table 1 Mechanisms of miRNA in microvascular injury of ONFH
A i I miRNAZ R SBEUNES T EEPUN
Cause of damage miRNA name Pathological process Objects of study ~ References
Inflammatory re- miR-126-3p Dual action: alleviates vascular endothelial inflammation and ~ Human [23]
sponse participates in the remodeling of damaged blood vessels
miR-181b, miR-146 Inhibit the NF-kB signaling pathway, reduce the expression Human [24]
levels of inflammatory factors, and alleviate vascular inflam-
matory response
miR-31, miR-17-3p Directly target and inhibit the expression of E-selectin and Human [25]

ICAM-1, reduce the adhesion of monocytes to endothelial

cells, in order to alleviate inflammation

miR-155 Targeted regulation of NF-kB p65 expression levels in endo- ~ Animal (mouse)  [26]
thelial cells, inhibiting the expression of inflammatory factors
such as VCAM-1 and ICAM-1
Vascular calcifica- miR-223 Low levels slow down microvascular calcification, high ex- Animal (mouse)  [30]
tion pression accelerates the deposition of calcium phosphate salts

in the microvascular walls

miR-30b, miR-30c

Inhibit Runx2 expression, reduce alkaline phosphatase activ- Cell [32]

ity, and decrease the secretion of OPN and OCN

Dual pro-thrombotic and anti-thrombotic effects: regulates

Human and cell [38-39]

platelet activation and aggregation to promote thrombosis;

inhibits leukocyte adhesion and reduces endothelial inflam-

Acts on SRCIN] to precisely regulate the angiogenic abil-

Animal (mouse)  [40]

ity and proliferative activity of EPCs, improving thrombus

its loss damages vascular integrity leading to bleeding;

Affect vascular development and homeostasis maintenance:

Animal (zebraf- [42]
ish and mouse)

continuous high expression is involved in abnormal vascular

remodeling and the formation of fragile neovessels

Targets FGFR-1 and VEGFR-2, regulating the pro-angiogen-  Cell [43]

Thrombosis miR-223
mation to exert anti-thrombotic effects
miR-150
prognosis
miR-126
miR-424
ic function of endothelial cells
Oxidative stress miR-18a

response

Moderate expression can prevent abnormal vascular prolifer-

Animal and cell [53]

ation caused by excessive activation of H/F-/a, maintaining

microvascular homeostasis; overexpression inhibits the HIF-

10/VEGF pathway, hindering the formation of new blood

vessels
miR-20a, miR-20b

the process of angiogenesis

Participates in the regulation of intracellular HIF-1, affecting ~ Human [54]

SRS - BERT BB S RE . HERF N AR (et
M R BBE, Wl efERFahii . 18 1% 28 5 B4R
WREDRAS ME R MAE S AR T BECE R
PLmiR-135b 451, — /7 TH , miR-135bii i # ) 1 i
FOXOI(forkhead box O1)fJZ&ik, {ieit P iz 41 ffd fy 384
B IR A A A, [FIET I An R T, e AR
I T AR 53— J5 T, miR-135bi i B 42 4 [ 40 6]
FIH-133%, /D HIF-10fTVEGFA: i, 5 3508 AE ik
Igﬁ E:Ejg [59-60] R

(Al 0E, 75 BEf# miRNA 5 ONFHC & S IR

JS2FH IS5, 278 7 28 B8 HL UL P R P A A A
Bi. HBTAHORHE FEAIAFEREAS R /N I 8] 2 51 A 2
PfVRE e BOREAN A L TR I 205 B 5 A8 DL K PR
AR PR AT PR A ) R R ORAT 6 B 45 A i S
Z A R S BOR , BE— 20 W] A ¢ B miRNATE
A TR] £ R AN R i B 0 R I 2 S B R X 4%
PACEIE RGN T-HUT R, 47870 IR HX i 1 %
AR A b, S A RS bR
PIRNEE )R TT SN , D9 ONFHIF - Tl by A4~ A4k
TR
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