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Effects of Bombycis Corpus on Male Osteoporosis

Ho Hyun Kim, Sang Hyun Ahn', Sun Young Park*
Department of Physiology, 1 : Department of Anatomy, College of Korean Medicine, Semyung University

To investigate the effect of Bombycis Corpus on male osteoporosis, we performed Dual Energy X-Ray
Absorptiometry(DEXA) and histochemical methods. The animals were used ICR-based male mice of 8 weeks and 50
weeks, respectively. ICR male mice at 8 weeks were used in the control group, and ICR male mice at 50 weeks were
used in aging group and Bombycis Corpus group(BC group). In the aging group, 0.5 ml of distilled water was
administered once a day for 6 months. In BC group, Bombycis Corpus(0.78g/kg) was dissolved in distilled water for 6
months once a day. As a result, Bombycis Corpus decreased bone loss, increased bone density by reducing the loss
of bone matrix in the femur due to aging, and increased osteoblast - induced osteopontin(OPN) and osteocalcin(OPC)
positivite reaction. In addition, administration of Bombycis Corpus decreased Reaction of activation of nuclear factor
kappa B ligand(RANKL) positive reaction, increased osteoprotegerin(OPG) positive reaction, and decreased matrix
metalloproteinase-3(MMP-3) and 8-hydroxy-2' -deoxyguanosine(8-OHdG) positivite reaction. Taken together, Bombycis
Corpus increases the activity of osteoblasts, inhibits osteoclast function, promotes osteoblast function, inhibits bone
tissue degradation, and inhibits bone loss due to oxidative stress. It was observed that Bombycis Corpus reduced bone
loss and increased bone density caused by aging to improve male osteoporosis. Therefore, Bombycis Corpus may be
used as a preventive and therapeutic agent for male osteoporosis.

keywords : Bombycis Corpus(BC), Male osteoporosis, OPN, OPC, RANKL, OPG, MMP-3

k] =2 Lo7tA] o5 £ Y& AFo|7] mjFo] ojo] thsf Q5™ o|L} At
3oz ZhEst ?:"EIOI o 9 st
dutd oz Jdigolu oy nT AY9 FIto] g2 ZFo| 7 0352 ZAY A7t AAM3S] o]Fo]7] WjFo] ZHo] ¢
429} N 1x0] ¥tz wWo] ZFert SR A2 Ao ZA A mi7tA] @2 Aol UJEhGA] ot T4 @2 Iy
o 47 wetAl Hrt. FUAZRYRT Ahaol ootd 504 of  F HASL AWJHQA ARAIS A Hi 9ot goun o)
Aol gfold wAF £, M3 @ fEF A WANEE 7 BohESo WY FolE Estn AR A=Yl o AN
2 S0 AT 1000033 2243, 2633, 208302 f §F  Hol U olALe2 AT R A2E FASHY 2wt oYl
S¥ELS =2 Holn!, A OECD 271 5 714 wWa 452 1 o 93t Agog}’
Foprt RPE A Q= ARl E48 vsfEctH w9 ZAo W T3S0l dAsHE Yoz SHA 99l 95X a9, 9§
ME2 48 ZolA Zolgt e 4 Aot A 99 W Ay, J4E, s=22 7], AF, &5% 5, 71
NALZAZ|FE= 20352 &9 ZE9 71 9 HQlolat o, 59 S h¥st YASo] AXTH ), ofRl AR =2 sHA WA
st Tohasoldt kIt Auh sirtolofA LT P UL glog, RlaYe A48 IOTSAEA QAW B2 o
2 rASoA &3] sy, WelstdogE Zo| Aol A Aol 9o]® 7|= xaA9 GHS BostHA 2R M &3
Ho] ZZAA BE438S Esty R 2 A QSN E F £ Zt& X 2A 7fgo] Hasit.
g doy|A =Hi gAY Aghe wag?d, w3, zgzze A HE Zoysolats A2 ofgdute Aoz ofAX fgug
gto2 QIsh 4o] A AsHET otz ZHO] WAooz XASHH At o] Btz o ot A7 ¢ Fgo JAAL Zrhz 5o ohEs

* Corresponding author

Sun-Young Park, Department of Physiology, College of Korean Medicine, Semyung University 65, Semyung-ro, Jecheon-si, Chungcheongbuk-do,
Korea

‘E-mail : blbee@semyung.ac.kr -Tel : +82-43-649-1345

‘Received : 2018/12/26 -Revised : 2019/02/08 -Accepted : 2019/02/20

© The Society of Pathology in Korean Medicine, The Physiological Society of Korean Medicine

pISSN 1738-7698 eISSN 2288-2529 http://dx.doi.org/10.15188/kjopp.2019.02.33.1.56

Available online at https://kmpath.jams.or.kr



H. H. Kim et al

57

ol i
ox
1o o
oX
Jo
= o
7
ol
I
LT
)
e
r
%
o}
0%
o
3%
2
L]
7o)
o
3]
sl
21

ol
oy
N
2u
[J]
3
K
22
P
L
Hir Rl o

& g3ty o Fohad #Y drEn n)Es Aol

st gEES MWIL E 8. F ESc, i 6 B 3
FEstH A RABE, WA, BAEKSHY 12 ke BEY
RBERHE BUAAZIY, I 0] FRE ETAZ|ZL S o
Aoty SHUATHAY) w5 g, AL, BA So AEE £
359 x|z AHgHAty AN Jon, HEE
£ 3280 944 20352 /MAAIGE Bag gt

59 Mz autE Holx AEEC] I

Iteoe /M Eats yerd Zojatr A3Ztste] Dual Energy
X-Ray Absorptiometry(DEXA)Q} ZA]3tetA wfHZ Fofo] MY
< APl E it

=2
24}
Hz
i}
L]

|
=]

R

o M
I @
o ©
1o
>
b
Q
=3
x4
o
)
2
o
]

. @)% 505739 47 ICR

L

18-12-04)3}to]] AA]&] it

2. BEE 53 AxY £
HE® F&&2 o0EE(Bombycis Corpus, BC) 300 g& %
£2 2000 m¥t 4 round flasko] @1 2417t E9F 71 F&
3 rotary evaporator(Eyela, Japan)2 Zt¢t =&slo] SZ2HA
712 Azxsigy, & AP Z ol £ 17.09 g2 A
AYe2 4+ (control group)it 3} (Aging group). H

EZ(Bombycis Corpus group, BC group) £ 3#0=2 ¥&3}
it
Act.
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Sodium pentobarbital2 0O}F]5til. x-ray absorptiometry
(Inalyzer, Medikors, A&, HIgtIF)E S = &4 FAsYt.
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one-way ANOVA A|382 %3] 894 (P<0.05S ZAZst1n
Duncan’s multiple range test2 A}$ ZAZ35}9ict.

Z
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1. B8] HEZ9 F&A

X-ray absorptiometryZS ©0]£3%F DEXAS %535 3dcz2 A
AFgt A3}, controlwto] B[] aging9] ThE|ZoA Z&AMQ F7t
s QH“KIE‘J, BCHOA & agingo H|3] CiE]Z9] &AMl
FA

uRE 9%

N

Eif ZULL controlZo] Y3 aging?o ZUEI} A
AR, BCFO FUEE Agingao] HI5| 60% F7FstAct.

Table 1. Results of bone mineral density(BMD) test by DEXA in the
femur

- Group
Objective Control Aging BC
BMD 0.187+0.016 0.092+0.007 0.148+0.012***

Values are means + standard deviation(n=8). Image analysis for 20,000,000 pixel
cells. *** p<0.001 compared with Aging.

Fig. 1. Effect of Bombycis Corpus on bone loss in the femur. A,
Control group; B, Aging group; C, Bombycis Corpus group.

2. aEEo] = Iy wrdo vxe JF

OEZd wr|do] Hats JAsH7] Y5 Masson trichrome
G AXgH ZAz, AUwy wr)d JAd e Y3t
control#o] H|5| agingwollA] Z7FE] ARG, BCEOIA =
of u5] A=At

aging+

1]:» 7

Fig. 2. Effect of Bombycis Corpus on the bone matrix in the femur.
A, Control group; B, Aging group; C, Bombycis Corpus group; BM,
bone marrow; Bar size, 50um.

3. BiEEo] WRANRY o tX]: FTF

W oA oA AT osteopontin (OPN)i} osteocalcin
(OPC)9] ExWstE ZAMSH| Yol HYRAIGIEHA] QA A G
Z3}, OPN ¥Ayh3-2 BCHOIA agingwol vl3] 145% S715t%
i, OPC FWH-32 BCEOIA agingzol Hlsf 150% F7}stAct.

Table 2. The Image Analysis for OPN, OPC in the femur of mouse

- Group
Objective Control Aging BC
OPN 65,168+2,289 12,814+ 726 27497+ 756%**
OPC 75,920+ 1,547 22,741+1,000 56,722+1,177***

Values are means + standard deviation(n=10). Image analysis for 20,000,000 pixel
cells. *** p<0.001 compared with Aging.

OPN

Fig. 3. Distribution of osteopontin (OPN) and osteocalcin (OPC) in
osteoblasts. Arrow, positive reaction; OPN, OPN immunohistochemistry;
OPC, OPC immunohistochemistry; A, Control group; B, Aging group; C,
Bombycis Corpus group; BM, bone marrow; Bar size, 50um.

Table 3. The Image Analysis for OPG, RANKL, MMP-3 in the femur
of mouse

- Group
Objective Control Aging BC
OPG 63,405+1,195 16,250+795 35715+  620***
RANKL 10481+ 710 75,270+1,065 26,764+1,256%**
MMP-3 4,879+ 302 67,007+1,165 42,975+1,219***

Values are means + standard deviation(n=10). Image analysis for 20,000,000 pixel
cells. *** p<0.001 compared with Aging.
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Fig. 4. Distribution of RANKL, OPG, and MMP-3 involved in
osteoporosis pathogenesis. Arrow, positive reaction; RANKL, RANKL
immunohistochemistry; OPG, OPG immunohistochemistry; MMP-3, MMP-3
immunohistochemistry; A, Control group; B, Aging group; C, Bombycis
Corpus group; BM, bone marrow; Bar size, 50um.
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afjoll #ojst= MMP-39] WistE WHstr] s XA A o
Mg AN A, RANKL 99He-2 BCZOIA agingzol 3l
64% ZAEH9, OPG ¥dWs2 BCEOIA agingwo] Hl3|
120% S7H=l9l00], MMP-3 %/d¢hg-2 BCEOA agingol ]

5. AEEo| g Z9 AStAEH A U]R]E= FF

AtstA B Ao oJgt QAIREAdo] olst= 8-OHAGY W3}
S WEs] Yl HdxzAsbety @A AAgt A, 8-OHAG
Gd8E-32 BCFOA agingwofl 3] 62% ZAE .

Table 4. The Image Analysis for 8-OHdG Positive Reactions in the
femur of mouse

- Group
Objective Control Aging BC
8-OHdG 9,994+470 72,964+1,239 28,105+1,189***

Values are means + standard deviation(n=10). Image analysis for 20,000,000 pixel
cells. *** p<0.001 compared with Aging.

Fig. 5. Changes in 8-OHdG involved in gene damage caused by
oxidative stress. Arrow, positive reaction; A, Control group; B, Aging
group; C, Bombycis Corpus group; BM, bone marrow; Bar size, 50um.
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