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Oral medication of icariin enhances peak bone mineral density and bone quality in rats
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Abstract: Objective To investigate the effect of the oral medication of icariin (ICA) on bone mineral density (BMD) and bone
quality in rats. Methods Twenty-four 1-month-old female SD rats were randomly divided into 2 groups, and each group had 12
rats. Rats in the medication group were given an oral administration of 25mg/kg icariin, while rats in control group ( CON) were
given an administration of same volume of distilled water. The body weight of all the rats was monitored weekly. And BMD of all
the rats was measured monthly. All the rats were sacrificed after 3-month treatment. Blood was collected and the serum levels of
osteocalcin (OC) and anti-tartaric acid phosphatase 5b ( TRACP 5b) were measured. The bilateral femurs and the tibia were also
collected and BMD detection, wCT scanning, and biomechanical evaluation were performed. The heart, the liver, the stomach, the
kidney, the adrenal, and the uterus were all collected and weighted. The organ index was calculated and the routine pathological
detection was performed. Results No significant difference of the body weight of the rats in both groups was observed during 3
months (P >0.05). The organ index of all the organs showed no significant difference, and the pathological observation also
showed no abnormal changes. BMD of the total bone in both groups at the 1* and the 2" month showed no significant difference ( P
>0.05), but 3 months later, BMD in ICA group was significantly higher than that in CON group, and the same trend was also
observed in the BMD of the femur (P <0.05). The serum level of OC in ICA group increased while the level of TRACP 5b
decreased (P <0.05). The result of wCT scanning revealed that the bone volume/tissue volume, the trabecular thickness, and the
trabecular number in ICA group were all higher than that in CON group, but the trabecular separation and the coefficient of the

model were significant lower than that in CON group (P <0.05). The maximum load, the elasticity modulus, and structural model
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index (SMI) of the femur in ICA group were significantly higher than that in CON group (P <0.05). Conclusion Oral

medication of icariin can promote bone formation by inhibiting bone resorption, improve peak BMD and bone quality, which has

significant importance for the prevention of osteoporosis and osteoporotic fractures caused by different reasons.
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Fig.1 The changing curve of the body weight of rats

C: control group; I: ICA group
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Table 1 Results of BMD of the total body and the femur of rats at different time points (g/ em’ ,x+ts,n=12)

e

R

Group TBMD-MO TBMD-MI TBMD-M2 TBMD-M3 FBMD-M3
CON 0. 112 £0. 006 0. 140 £0. 007 0.151 £0. 008 0.148 +0.01 0. 144 0. 006
ICA 0.111 0. 006 0. 144 +0. 007 0.153 +0. 009 0.160 +0.01 ™ 0. 154 +0.009 ™

T SR REHAAM L, ™ 2R P <0.01;
TBMD-MO - JT 4y M 24 i 42 £ 45 % B2 ; TBMD-M1: IR 25 1 A~ H R #
J , FBMD-M3 . 2 25 3 4~ I o B o

% TBMD-M2 : IR 25 2 4> H J5 42 5 % % ; TBMD-M3 : Ik 25 3 DA J5 & %

TBMD-MO: basal total BMD; TBMD-M1: BMD after experiment 1 month; TBMD-M2. basal total BMD; TBMD-M3. BMD after experiment 1

month; FBMD-M3 . femur BMD after experiment 3 month
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Group 0C (ng/mL) TRACP (U/L)
CON 72.793 +1.554 0.731 £0. 181
ICA 74.91 +1.337 ™ 0.593 +0.077 "

TE SXHRAAMILL, ™ o P<0.05, " N P <0.01,
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OC: osteocalcin; TRACP 5b: antiartaric acid phosphatase 5b

R3 ICA XRBUBEE micro-CT 23T HISEIA (1 £5,n=5)
Table 3 Effect of ICA on the micro-CT analysis of the rat femur (x +s5,n=5)
Group BYV/TV (%) TB. N(/mm) TB. TH (mm) TB. SP(mm) SMI( -)
CON 31.898 +1.486 2.419 +0. 091 0.132 £0.001 0.433 £0.084 0.920 £0. 190
ICA 45.263 +6.06 " 3.012 +0.173 ™ 0.152 +0.010 " 0.249 +0.045 " 0.347 +0.233 "
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BV/TV: bone volume/tissue volume; TB. N trabecular thickness ;

Th. Th; trabecular number; Th/Sp: trabecular spacing; SMI: structural model index
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Fig.2 Three-dimensional reconstruction of the

femur micro-CT of rats

(A) : control group; (B): icariin group
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Table 4 Effect of ICA on bone biomechanics
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Group  FRARZEM(N) PV (mPa)  JEARERIE(N)
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