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Abstract: Objective Micro-CT technique was used to observe the effects of icariin and epimedin C on bone mass and bone
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microstructure in the mouse model of glucocorticoid osteoporosis (GIOP). Methods Tatolly 40 C57/BL6 male mice of 8-week-old
were randomly divided into four groups: control group, model group, icariin (200 mg/kg) group, and epimedin C (200 mg/kg)
group. Except the control group, the other three groups were injected with dexamethasone 5 mg/kg, 0.125mg/time, three times a
week, and the control group was injected with physiological saline of equal volume. At the same time, the drugs were gave by
gavage once a day, and the samples were taken after 60 days. The microstructure of the proximal tibia was analyzed using Micro-CT
method. The histopathology of the proximal tibia was observed by HE staining. Results Bone mass parameters: Compared with the
control group, the BMC, BMD, TMC, and TMD indexes of the model group decreased significantly (P < 0.01). Compared with the
model group, the BMC, BMD, TMC and TMD indexes of the icariin group and the epimedin C group increased significantly. The
index of epimedin group C was higher than that of icariin group. Bone microstructure parameters: compared with the control group,
the indexes of BV/TV, TB.N, TB.SP and SMI in the model group decreased significantly, TB.SP and SMI increased significantly
(P < 0.05). Compared with the model group, the indexes of BV/TV, TB.N and TB.Th in the icariin group and epimedin C group
increased, and the indexes of TB.SP and SMI decreased significantly (P < 0.05). After HE staining pathological section in the model
group, the number of bone trabeculac was significantly reduced, with sparse and broken pattern; most of them could not be
connected into a network; the bone marrow cavity was significantly increased; the bone trabeculae structure appeared a large blank
area. In the icariin and epimedin C group, similar to the control group, the bone trabeculaec were obviously wider and thicker; the
number was also noticeably increased; the bone trabeculae were less broken; the bone trabeculae were smooth. Moreover, epimedin
C group increased more obviously than the icariin group. Conclusion Dexamethasone induced osteoporosis mouse model was
established successfully. The anti-osteoporosis activity of epimedin C and icariin was obvious, and bone mass and bone trabecular
microstructure were significantly improved, leading to the improvement of bone strength. Among them, epimedin C had stronger
anti-osteoporosis effect. Compared with the traditional detection method, Micro-CT technology was convenient and efficient in the
evaluation of GIOP bone microstructure parameters of traditional Chinese medicines.

Key words: Micro-CT; epimedin C; Icariin; glucocorticoid osteoporosis; bone tissue microstructures

I I P o W R J5 B8R AE A5 A O L XU K B
AR S P S R e,
hf B ENEH 2 — 2 2 S ECE B A, A
W7 U 1 FUBRAASE (glucocorticoid osteoporosis,
GIOP) . GIOP f2& 4k & 1 7 o Bt A i fi % WL ) S8 7
Z W FCE IR AL LR I8 9T 259, R 52 2]
NATTH B, 385 % Gt v 55 24 B 96 1 o i P 1 3 52
HR CA R 8 5, HPUE B R 1F ] Sk
ST N TR . BT B VR R U R A K
G HOVE E R AT B C BRI S B R AT )
1E GIOP (IR & AV 5L 2 NH AL 7 &
THE AR BEE R A e Be S O HER | R
i H 2H 2R 45 4 1) SR T SEHLZE BT AR (Mliero-CT)
B, Bk sk bk 2 M8 FH T GIOP i 5t it AR
ZHL A SR 3 JE b e 5 T O B D AR 5T R AR Y
PO 1 R A E C AR PR B A S
Yo MBTREE I A FE VRN 7 26 8 1 DRI 2E € C B ik
PUH BB RA A T 9258, 4 AR L FUARIE .«

AW 56K H micro-CT J7 3560 8 30 i i /) 22
GERHEAT T AN S S HE RO T REIE
i B AL G0 BRI - 70 BT 36 3 1 B8 o8 C B 1k
XF GIOP /IN B R S8 L5 4 ) D 52 00, 53X —
A2 AL 2 ks I 7 v s BT v 25 25 R 9T R A

H, BLHTOA GIOP (1w = 2598 97 M Hp 5 24 3 P A
o3 i 3% B 4k 2 5 K, D GIOP 1) 24 3% 2% VT i 42
(L [
1 #gt
1.1 KGRI

8 J& i C57/BL6 HEE /N B 40 R, t e Bl K
2 [ 15 2 I S 56 3l 42 R o0 AR I 1) 5% L S 56 B )
A2 = VR AT HIE 5 SCXK- (56 20160009, 1% 1 2 9 16
S 4k 5 BN (20821 g, BT N R A KR
W8, W EEE (4 50%) , IR R C4E R
23~25°C), Wk VIRKEFEY F— &, RIF=E
PR 38 X
1.2 AR EZERF

T C (5 110642-44-9, Jii & 7> %
98.30%) - ¥ 3F 7 ¥ (it 5 489-32-7, it & 4> L
99.50%) , L #R B A E A R A A . HZEK
iy C b E 22 AE MR A R A &L L5 SD9530) 5 75
REY W RAEYD P4 "I E % (DAB)
AT (A AR PR A 7D .
1.3 SEIG{UEE

Micro-CT #7 ## 1% (Bruker SkyScan 1276, # £}
B 7K A2 BT B 5 £ AJF 5 AR o0 ) s DM100OLED 8] & 2% %
Bk (Leica 7)) o



o Hrigehak A

Drug Evaluation Research 5 43E5E 98 2020498

+ 1735 -

2 &
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C57/BL6 HEVE /N BEHL 7> Ty 4 41 X6f 4L AR
A VPSR (200 mg/kg) 20 AR € C(200 mg/kg)
WA 10 R SROCERTVES, B A AL, HoAh
3 2/ B im L ZE K FA 5 mg/kg, 0.125 mg/ik, B 3
U5 B ZH im SRR B AR B ER K . IEBEIA B, 259
T-FAL 53 A LA 200 mg/kg ig 45 T 1B A A
C, 0 A R A ig 25 5 AR P LK, %28 R4
25 1R 260 d, P H Ja XTI BB AT 20UME i F1 925 4k
B, 1B 2o B m WL, BN R R R
2.2 T AR NFE FR
221 HHLMERE R % H /N R AR
Jo A A R, BRI A L, R
HHRET 4% Z B HBERPE . AR
FE i A T ] 4, A2 AH A 26 A G B 70 KV, 43
i HLIAE 200 pA, J2 5 14.80 pm, “F[fi 43 ¥ % 300 ms,
L 808 J2) F . ARG IR
30 3 % R Ak B iy T XA 9 IO R X (ROD) , 8
=24 g E JE X & bR A ROTAT = 4 H 4, R HL
A, FERMSH NN . (DEHEESH-
‘B %) i ¥ &= (Bone Mineral Content, BMC) ‘i H~
W) )7 % & (Bone Mineral Density , BMD) « 21 214" ¥
5 & (Tissue Mineral Content, TMC) 21 218 ¥ Jii %
¥ (Tissue Mineral Density, TMD) ; (2) &5 45 #) Z %1

ROI & # (Total Volume, TV) - A Xf & & 1 (BV/
TV) «F /N2 ¥ & (Trabecular Number, Tb.N)D . & 7
k43 85 [ (trabecular separation/apacing, Tb.Sp) - ‘i’
/N2 JE i (Trabecular Thickness, Tb.Th) . 45 ¥4 #5174
¥&# (Structure Model Index, SMI).
222 HHLURBEFRN Micro-CT #4 & Jl 78
BE N R A MR ALT 4% 2 RHE BN
T, S K A G AL D) SRR T S IR &= -
2L gL, 7 olympus BXS53 3] B & Bt ™ W %2/ iR
B T v 2 2 BR AR A, FRE AR IR SR
223 GiksEg5vE B K A SPSS Statistics V21.0
GEiH B AT 77 22 0 W B K s DA s R
3 #R
3.1 Micro-CTEENBMENSH
5o B4 b, B 4H BMCL BMD. TMC,
TMD % & 2 T f% (P<<0.05.0.01) ; 51 R 41 Lb %5,
R Y W C 41 BMC.BMD. TMC. TMD
T br 1 B 2 3R (P<<0.05) ; FL B ZE & C 41 %48 hn
VR R EETHREZEAS(P<0.05. RNE]L.
555 B A be e, AR R 20 BV/TV. Tb.N . Tb.Th $§
b #4  # K B& (P<<0.05) , Tb.Sp . SMI 3 & # 2
B (P<0.05); 5HEMA L, B FrEF AEEC
41 BV/TV.Tb.N.Tb.Th & % J} & , Tb.Sp. SMI i %
NREP<0.05), K s € CH & TRbr IR FE
I B2 (P<0.05). SR NE2.

1 ARAMNNEREE Micro-CT BESH ST (v+s,n=10)

Table 1 Analysis of bone mass parameters of tibia Micro-CT in different groups of mice (;:hs,n=10)

2053 7 &/(mg-kg D BMD/(mg-cm ) TMD/(mg-cm ™) BMC/g TMC/g

i HE — 197+21 658+32 0.85+0.08 0.48+0.05

7Y — 99+15™ 346421 0.41£0.05" 0.24+0.05"
R 200 154+11* 579+29* 0.56+0.04" 0.36£0.03"
HEEE C 200 191117 604437 0.81+0.03"" 0.45+0.03*"

5% R LB " P<<0.05 P<<0.01; I UL #P<<0.05: 5 F A H 4L LL K .~ P<0.05
*P<0.05 “"P<0.01 vs control group; *P < 0.05 vs model group; ~P < 0.05 vs icariin group

#®2 ANEARN/NREE Micro-CT BB HHH (x+s,n=10)

Table 2 Analysis of bone microstructural parameters of tibia Micro-CT in different groups of mice (;d:s,n=10)

2H 5 7/ (mgkg D BV/TV/% SMI Tb.N/mm ' Tb.Th/mm Tb.Sp/mm

X H — 33.51+2.11 1.28+0.10 3.38+0.33 0.10+0.01 0.67+0.19

A — 18.54+1.56" 2.36+0.12" 1.69+0.30° 0.07+0.01° 0.86+0.23"
EEEY 200 26.92+1.60" 1.74+0.10° 2.81+0.27* 0.08+0.00 0.61+0.17*
WEEC 200 33.43+1.41% 1.36+0.11** 3.21+0.18* 0.1140.02** 0.58+0.21*"

SRR L P<0.05; SR L *P<<0.05; SR F AL .2 P<<0.05

P < 0.05 vs control group; *P < 0.05 vs model group; P < 0.05 vs icariin group
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PREFETF 200 mgkg B C 200 mgkg*

1 JA/NREEIER Micro-CT X-Z =4 E (A) X-Z =4FHE (B) X-Y Z£FEE(C)
Fig.1 Three-dimensional (A) view and three-dimensional cross-section (B) of proximal tibia Micro-CT X-Z, and three-di-

mensional cross-section of the proximal humerus Micro-CT X-Y (C) of each group of mice

YEFFETF 200 mg-kg !
2 FHNMNRBEALHERE

Fig. 2 HE staining of bone tissue in each group of mice.
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