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Abstract: Objective To explore the mechanism of icariin PI3K/Akt signaling pathway in the intervention of early steroid-induced
femur head necrosis in rats. Methods Fifty SD rats were randomly divided into control group, model group, icariin 10, 20, 40 mg/kg
group, with 10 rats in each group. Except for the control group, the other groups were successively injected with lipopolysaccharide
and methylprednisolone by intraperitoneal injection, to prepare the Hormonal necrosis of the femoral head model. Icariin group were
given 10, 20, and 40 mg/kg icariin intragastrically, respectively, while control group and model group were given the same amount of
normal saline intragastrically, once daily, for 6 weeks. Micro-CT was used to evaluate the success of modeling and to analyze BMD,
BV/TV, BS/TV, Tb.Th, Tb.N, and Tb.Sp. ELISA was used to detect the levels of VEGF and NO in serum. Western blotting was used
to detect PI3K, Akt, p-Akt protein. Results Compared with the control group, the levels of BMD, Tb.Th, BV/TV, Tb.N, BS/TV, VEGF
and NO were significantly decreased in model group, while the levels of Tb.Sp were significantly increased (P < 0.05). Compared with
model group, the levels of BMD, Tb.N, BV/TV, Tb.Th, BS/TV, VEGF and NO were significantly increased in icariin group, while the
levels of Tb.Sp were significantly decreased (P < 0.05). Compared with control group, PI3K and P-Akt protein expression in model
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group were decreased (P < 0.05). Compared with model group, PI3K and P-Akt protein expression were increased in icariin group (P <

0.05). Conclusion Icariin can effectively alleviate the progression of steroid-induced femoral head necrosis, and its mechanism may

be related to regulating the levels of VEGF and NO in serum and increasing the expression of PI3K, Akt and p-Akt in bone tissue, thus

inducing vascular repair and regeneration and promoting bone formation and healing.
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Fig. 1 Micro-CT was used to evaluate the rat model of

steroid-induced femur head necrosis

22 FBEKRBREREIESSRMELE

Xof HE ZH R BRI Sk o] LA UL IR, R DTS T
i B TR, TRJIRBI A B R, [H
JHRR, MELAEN, Wi kR WATE . HifG. 3
MR BRI Sk AT WANR B, BEAN I Sk 3R 1 g
WG, WE B, TN ™ E
B, FARTIRBIRAG BN, BEoiEN, #5
JEE KA Bk . AT IR K R B kR T
FURIREZE S SR LN 4= S VIS p: s E SN
FEFE RO o FEEHE T 10 mg/kg 2H K B H SLAM
TR, YERERERS 2, PR T /N AR B AR
FARTIRE Bdy AR, B aitN, Beak/
ARSI Mk, R 20 mg/kg R IMW
AEXFIRM, e Sk 3R TH g BRI, A — e O,
FARIIREIAFAE—E M1, T BkG. &%
FHAT 40 mg/kg A E SKINI B R ATF, E T
AL VRRIRE AL, R e, i, FARIIIE
WEANZEN, T RBEROR, JE o LA R ZH B
WA, AT b, LK 2.
2.3 &4H Micro-CT MMZE R ELER

Xof I ZH R BRI B Sk L /N R 8 R 3B )
KR IWIAFOCAE G5 A A R BRI By =k ) WL BH 2 o it
Fas BN, Wi, H/NZRRIBREH RGN, 2
H R, IR EHEERIER, EFEET 10
mg/kg ] WK R Sk B /N RS D, [RIBRAY
BUE, HRBEIRONAAE, B — R E UL



EITEFENRYE 2022128 AR & 5l &

Drugs & Clinic

Vol. 37 No. 12 December 2022 - 2683 -

S VAT 20 mg/kg AU NRLEIN S, BT
AN, R, SR SRR I

xR !

EEEH 10 mg-kg!

EH 40 mg/kg HiEF/NEPRIEL, B/ R, W

Bl R RWILRIRSEAES, WA 3.

\v\\ S

EAEHEH 20 mgkg! EAEEH 40 mgkg!

2 KRB AKRAFREREN
Fig.2 Morphology of rat femoral head gross surface
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Fig.3 Micro-CT scan of femoral head of rats
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Table 1 Comparison of Micro-CT bone parameters ( xts,n=10 )

2H ) #HE/(mg-g™") BMD/ (gem™) BV/TV/%

BS/TV Tb.Th/mm Th.N/mm™! Th.Sp/mm

oyl — 0.961+0.016
FETY — 0.56140.030"
EEEY 10 0.684+0.017*
20 0.765+0.014%
40 0.859+0.026*

0.851%0.022 11.261+0.557 0.641+0.021 5.977+0.042 0.055+0.012
0.391+0.030" 4.461+0.279" 0.322+0.022" 2.818+0.023" 0.162+0.016"
0.573+0.053* 6.159+0.263* 0.403+0.025" 3.184+0.026% 0.121+0.008"
0.631+0.039% 7.195+0.311% 0.488+0.020* 3.985+0.013% 0.098+0.011%
0.734+0.043" 8.647+0.232% 0.563+0.022¢ 4.795+0.029* 0.088+0.010"

SXRA LR "P<0.05; SHARIAE: *P<0.05
*P < 0.05 vs control grou; *P < 0.05 vs model group
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%2 KRIME+H VEGF, NO KFLE ( x s, n=10)
Table 2 Comparison of VEGF and NO levels in serum of
rats ( x+s,n=10 )

Hal  FE/(mgg!) VEGF/(pg-mL )NO/(umol-L ™)

Xt i — 36.08+3.01  16.36+1.63

it — 16.59+2.30"  8.04+0.72°

R 10 20.22+1.89% 10.18+1.43%
20 25.03+£2.09* 12.2441.09*
40 28.54+3.53% 13.89+1.60"

SRR "P<0.05; SHFERIAEE: “P<0.05

*P < 0.05 vs control grou; *P < 0.05 vs model group

#3 KEAEkPIBK. Akt. p-Akt EERIALLER
( X=%s, n=10)
Table3 Comparison of protein expression of PI3K, Akt and
p-Akt in femoral head of rats ( X+ s, n=10)

=&
am U
(mg-g™)

pal —

p-Akt PI3K

0.504+0.02 0.414+0.03 0.4840.02
oy — 0.48+0.05 0.35+0.03" 0.43+0.03"
LR 10 0.514+0.03 0.43+0.05* 0.5310.03*
20 0.5940.04* 0.52+0.03* 0.60+0.03"
40 0.6740.05% 0.5440.04* 0.68+0.05

LRI LE: "P<0.05; SHMALLE: “P<0.05
*P < 0.05 vs control grou; *P < 0.05 vs model group
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p-Akt e 6.0 104
PI3K -— — 8.5X 10*
Actin - — 3.6X10*

X B 10 20 40
FEEFEF/(mgkg ™)
El4 KERELPIBK. Akt, p-Akt EAMFTIEER
Fig. 4 Expression of PI3K, Akt, and p-Akt proteins in

femoral head of rats
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