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The Effects of Alpiniae Oxyphyllae Fructus
on Osteoporosis and Muscle Dystrophy of Male Mice
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'Dept. of Gynecology, College of Korean Medicine, Se-Myung University
?Dept. of Anatomy, College of Korean Medicine, Se-Myung University
*Dept. of Physiology, College of Korean Medicine, Se-Myung University

ABSTRACT

Objective: To investigate the effect of Alpiniae oxyphyllae fructus (AOF) on the alleviation of musculoskeletal disorders
caused by aging, we conducted experiments on osteoporosis and muscle atrophy.

Methods: The experimental group was classified into a control group, aging-elicited (AE) group and AOF group. The control
group comprised 8-week-old Institute of Cancer Research (ICR) mice. The AE and AOF groups were ICR mice at 50 weeks
of age. For the AE group, 10 mL of distilled water was administered once a day for 180 days without any treatment. An AOF
extract (0.54 g/kg) was dissolved in distilled water and administered to the mice in the AOF group once a day for 180 days.

Results: In the experiment on the alleviation of osteoporosis, the distribution of glucosaminoglycan in the bone matrix of
the femoral bone was increased in the AOF group: moreover, the osteocalcin (OCN) positive reaction was increased and
8-OHdAG positivity was decreased. In addition, AOF positively decreased RANKL, positively increased OPG. and positively
decreased MMP-3. Muscle fiber loss in the endomysium following muscle degeneration of the quadriceps was reduced more in
the AOF group compared with the AE group, and caspase-3 positive responses were also decreased. In addition, the 8-OHAG
and p-1kB positivity in the AOF group decreased compared with the AE group, and the Myo-D positivity increased.

Conclusion: We found that increasing bone formation alleviates osteoporosis, and that reducing bone loss alleviates muscle
atrophy by reducing muscle loss and increasing muscle development
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B (Alpiniae Oxyphyllae Fructus, AQF)<
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Ul"ﬂf‘\}@ HAE 93 x4 33}
glucosaminoglycan(GAG)¢] Bz 3}

£ 2AF817] 938 Safranin-O-fast green(S/F) 34
& AN = 2sdn) 4 (BX51. Olympus. Japan)
oz HAs.
3) WA A3 FEE 45 W x4 3)st
=4 Aol Fodd}= osteocalein(OCN) 2 Ak
St 2ol 23 FAAEA ] HedhE 8-OHAG
o By wzls 2AFE7] 93 mouse anti OCNS}
mouse anti 8-OHAGE o] &3 Wz stst o
AL AAEIE . $A W22 AH S proteinase K
(20 pg/mDell 5% &<t proteolysis 4= A2 &
blocking serum@! 10% normal goat serumellA] 24]
7t Fek WReAIFE 28l 13k $HAlQl mouse
anti OCN(1:50, Santa Cruz Biotec, USA)Z mouse
anti 8-OHAG(1:100, Santa Cruz Biotec, USA)ell 4 C
humidified chamberell Al 72417+ S<b HF-&A|F
I3 o2 22} 3kA <l biotinylated goat anti-mouse
IgG1(1:100, DAKO, USA)ol| Aol 24]7} link
39l 37, 73 3 avidin biotin complex kit(Vector
Lab, USA)el 1A17F 5t Al2elA wb-&Al 7.
0.05% 3.3-diaminobenzidine=} 0.01% HClo] =g
g 0.05M tris-HCl 4544 (pH 74)oA LA A]
71 % hematoxylin®. & )zt

4) o5 iy 24 #ES 98 W x4 3le)

05 7)Aol Hedsh= Reaction of activation
of nuclear factor kappa B ligand(RANKL, 1:50,
Santa Cruz Biotec, USA)<} osteoprotegerin(OPG,
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F3flol] Fodsl= MMP-3(1:50, Santa Cruz Biotec,
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2) %"975] 25 HAE 93 2435
EAREZ] Z8E3el] wE Z$<Hendomysium)
W 2454 tﬁi‘r %7] 94 Phloxine-tartrazine
% % #83u|74(BX51. Olympus,

EREL
AR AEH 2ol 3t fAREA | Hefds
8-OHdG W3}2 A2s }7] Q8 W xA st o
AL A A ZE5EHAE proteinase K
(20 pg/ml)ell 5% % J proteolysis & AA F
blocking serum@! 10% normal goat serumellA] 24]
7t geb dbsAIFE 2=l 13k Al mouse
anti 8-OHdG(1:100, Santa Cruz Biotec, USA)ell 4 T
humidified chamberoll A 72417 59t Hk-g-A| 7 H.
I8 o2 23 39l biotinylated goat anti-mouse
[gG2a(1:100, DAKO, USA)ol| Al-ol| A 2447} link
sl al, 23 o avidin biotin complex kit(Vector
Lab, USA)oll 1417F 53k Aol ub-A1 7, 0.05%
3.3-diaminobenzidine=} 0.01% HCle] £&% 0.05 M
tris-HCl $-8-20(pH 7.4) oA A1 & hematoxylin
o2 fxgA sl

4) 5N 2A g FAS 93 Wz 3)3)

+H5AAAxA 23 HAs] Y& 2 4
ol TJrOﬂ]ff}b p-1kB(1:250. Santa Cruz Biotec,
USA), 284 A ZzAdAte] Fodst= caspase-3
(1:100, Santa Cruz Biotec, USA) 18] 254
ol Zo3al= Myo-D(1:50, Santa Cruz Biotec, USA)
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6. AAEM I EA X2

WA zA 38t A3 28] 918 Image pro
Plus(Media Cybernetic, USA)S o438 oJAFEA]
(image analysis)2 AlA|3}od ?i]ﬂ(meansﬂtandard
error) 3ok ZF £ TEA ol AAE A
x200u £l A &3t b positive plxels/Z0.000,000

pixels® IAREA 1o} EA1= SPSS software(SPSS
23, SPSS Inc., USA)E AR8-313.27, one-way ANOVA
AgE Ed 724 (P0.05)& #3383 Duncan's
multiple range test® AlE 73Z3tgic),

I, #% £

""”T_OI =CE30 Oixl= Eg
) WA w A3 e w2 g3k
q];]?—ﬂ ] W 7] " A] glucosaminoglycan
(GAG) &% ¥3Z 343 23 control] o
HZHo AETS dEZlM EEx7l Fase
o, AOFZolME AEZol wls) ADw w72
FAAGAM GAGS ¥27} F7hshd .

S/F

Fig. 1. Changes in guoosammg]ycan (GAG) distribution
in the bone matrix of the femur.

S/F © Safranin-O-fast green stain, Ctrl : control
group, AE : aging-elicited group, AOF : Alpiniae
Oxyphyllae Fructugroup, BM : bone marrow,
Arrow : positive reaction, Bar size : 50 pm

2) wWzA Ze A nx= <Jg

W ZgAAe] Fedsh osteocalcin(OCN) <]
H3s B33 A3 2319 AR AA9 o

ol OCN FAub-§2 7HastaAlsh AOF+

Table 1. OPC Positive Reaction Change in the
Femur of Mouse

_r Group
Objective —r vl AR AOF
660 2203 16477
OPC yigs3  aggy  sL1o1e

Values are meantdeviation (n=10). Image analysis for
20,000,000 pixel cells. *** p<0l00I compared with AE.
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Fig. 2. Changes in the distribution of osteocalcin
(OPC) in the femur.

OPC : osteocalcin immunohistochemistry, Ctrl :
control group, AE : aging-elicited group, AOF :
Alpiniae Oxyphyllae Fructus group, BM : bone
marrow, Arrow : positive reaction, Bar size :
50 pm
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Table 2. 8-OHdG Positive Reaction Change in the
Femur of Mouse

. Group
LReTe —e T AOF
- 0798 70134 312
POHIG s sg30  sgoew

Values are meantdeviation (n=10). Image analysis for
20,000,000 pixel cells. *** p<0.00I compared with AE.
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Fig. 3. Distribution of 8-OHdG in the femur.

8-OHdG, 8-OHdG immunohistochemistry, Ctrl :
control group, AE : aging-elicited group, AOF :
Alpiniae Oxyphyllae Fructus group, BM : bone
marrow, Arrow : positive reaction, Bar size : 50 ym
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Table 3. RANKL, OPG, MMP-3 Positive Reaction
Change in the Femur of Mouse

Cloyeoite Control GXEP AOF
T I )
o EEOG AR
ors S5

Values are meantdeviation (n=10). Image analysis for
20,000,000 pixel cells. *** p<l00I compared with AE.
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Fig. 4. Changes in RANKL, OPG, and MMP-3 in

the femur.

RANKL : RANKL immunohistochemistry, OPG :
OPG immunohistochemistry, MMP-3 : MMP-3

immunohistochemistry, Ctrl :

control group, AE :

aging-elicited group, AOF : Alpiniae Oxyphyllae
Fructusgroup, BM : bone marrow, Arrow : positive

reaction, Bar size :

50 ym



Fig. 5. Muscle f|ber changes in endomysmm by
muscle degeneration.

P/T : Phloxine-tartrazine stain, Ctrl : control
group, AE : aging-elicited group, AOF : Alpiniae
Oxyphyllae Fructugroup, Arrow : positive
reaction, Bar size : 50 pm

L5 ASFAEH 2o pjHE oFd)
ARFIAE Aol OJ3E fAAEA ] Fefdls
8-OHdG W35 #Ast Az}, w3ty AR AF
o] 28 8-0HAG FAHh-2 Z71stgith &4
ot AOF 2ol M= AEZol vls) 254 8-0HAG %
Aubg-o] 539 ZHAstelct.

Table 4. 8-OHdG Positive Reaction Change in the
Quadriceps Muscle

. Group
Cikiie —oe AOF
] 3881 53200 24781
8O0HIG  Jops SLT64 4053F

Values are meantdeviation (n=10). Image analysis for
20,000,000 pixel cells. *** p<0.001 compared with AE.
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8-OHdG

s’ St S
A =N
SN

F|g 6 Changes in 8-0OHdG involved in gene
damage caused by oxidative stress.

8-OHdG : 8-OHdG immunohistochemistry, Ctrl :
control group, AE : aging-elicited group, AOF :
Alpiniae Oxyphyllae Fructus group, Arrow :
positive reaction, Bar size : 50 pm

Zuk Y 4] u)xx o3k
2 ) gZel Hesl= p-TkB H3}ES A3

A7, 315 AEZ AF 29 WA p-1kB <F
Aube-e Z71skde A AOFE2] p-IkB <F
Auks-2 ARl sl 50% #FAaskd

Table 5. p-IkB Positive Reaction Change in the
Quadriceps Muscle

o Group
Ysgesine Control AE AOQF
g 36 3080 15200
b 4354 41302 1007

Values are meantdeviation (n=10). Image analysis for
20,000,000 pixel cells. *** p<0l00I compared with AE.

Ctrl AE AOF

p-kB

Fig. 1. Changes in p- IkB mvolved in intrafascial
inflammation.

p1kB : p-lkB immunohistochemistry, Ctrl : control
group, AE : aging-elicited group, AOF : Alpiniae
Oxyphyllae Fructugroup, Arrow : positive reaction,
Bar size : 50 pym

5 W AEAE AL B X o)

5 W HEAEAL| FHedd}= caspase-3 ¥ 3}
FHA A, 23" ART AFS S5l
e-3 FANE-Z ZUhslH AT AOF+



A= AEZ] B8] 54%2] caspase-3 FAIHFS
7Ha7b RAE

Table 6. Myo-D Positive Reaction Change in the
Quadriceps Muscle

. Group
Objective —— mel AR AOF
Caspase3 3700 56,176 25,863
P +369 11,633 +1,073%%*

Values are meantdeviation (n=10). Image analysis for
20,000,000 pixel cells. *** p<0.00I compared with AE.

Ctrl AOF

Caspase 3

Fig. 8. Changes in caspase-3 mvolved m mtramuscular
apoptosis.

Caspase-3 : Caspase-3 immunohistochemistry,
Ctrl : control group, AE : aging-elicited group,
AOF : Alpiniae Oxyphyllae Fructus group, Arrow :
positive reaction, Bar size : 50 pm

5) ZHA Al WA= off

Z5AN Aol Fedsh= Myo-D W3S 23 A3,

w35 AR AF 9 Myo-D FAdwh--2 control+*

of B3] Zrasiddh &A% AOFelME MyoD
] A

FukSel ARZ) W8 147% Z7h3Heh,

Table 7. Myo-D Positive Reaction Change in the
Quadriceps Muscle

ecti Group
Objective Contndl i o
Mvo-D 62,003 10,838 26.749
! +1,402 501 +87] %

Values are meantdeviation (n=10). Image analysis for
20,000,000 pixel cells. *** p<0.001 compared with AE.

Ctrl AE AOF

"

MyoD

Fig. 9. Changes in Myo-D involved\ in muscle
regeneration.

Myo-D : Myo-D immunohistochemistry, Ctrl :
control group, AE : aging-elicited group, AOF :
Alpiniae Oxyphyllae Fructus group, Arrow :
positive reaction, Bar size : 50 pm

N, £ &

F2 Ca'oz TAY AZY $71714 =
= Oste01di A 6] 9l Abogle zz o7
3} F47) ARz FAle doju} A A
Ao] o]FojA 1 9t} F Lol FZAx, IF
NE 5 F 7}%] o380 A %7} 2Ae=y, =
INEE Z5AA o] 79;1—-6].7{] HE Az 87

i
=

jat

= Hlﬁ %ﬁazg% % l” ”‘Ur *n‘7] NAE
Pl 245 Fuldih o|¥% I E} 3}
FAE} dgsls AT A2y EoE)) A
& s F2 AR, o5 S8 F9
PTG FaEEE A9 YA doluM AA
T A FAES AR ol gt Foll
w37t A o PAEG F40t o wE A%
AA FFZ s =5 An|d T = 47
T o] WAE 5 e FohyFo] WYsA ®Hoh

THT T EEY] A¥RACE $EFE
B3kl A oF, AMFA H AdEH] F&
Ssls AlA7|Felvh, T8> gt oz A4
ZE5FzA 02 o Rl ALY A $1A
e A WAl B = FE2e] Al
2 PR A A 0%, A3 AT 2%
 AA e ALY A 2549 7EFRA
TAFE TAEC o, TARE =3 gekst
A AR A gl st 252 4

-3



AN ZARE FAE] 3, ZARE EEHR
A Azl ZE5EH(EX)S 3434, #7)
A Ao s EREHY 23S Adsis EA 0
ek ol TK-E Aol o3 oF o] Fo 9AA
Hol 9lom, o]& Fa 5, o]k A& 3
"Aop? st 24 H SR Bajr) 2719 A
& AA Z5E] A dehded], 4249 2
Sk 7440 p 2 Fde wdel] 93 &
o] ztaolnd o2 ola) 291 FAbe] A
A Zrtel gt w3tz AV A A4, AE
A7A3A 5 A3l 32 28] A}, 93 F7)
b2 AR & A2, A U FAL
7ha Sol G BE QA9 3Hgel| T

RRE N !
4= 27k UL NEF B PWFAC ¥
= Bage) e £g 2915 B Az
Mo A% F ol £ Ara LA 9
AR ERel A AT A 8 7|zl AA
o) AE ghewl, WA ARHE A
Ak Hebd e AzAlY) 5T 4 2 wa
$ peREA 3435 293 So 25 23
& el 4 Sl ARA Aol 279
gl E Al 4 3
A3 et 99 2 e W) Sz
T A9, Bl ol 3t Bol UHT B
A AA3 gorns w3 e FhPE

E7F o el He WA Y gy
slett. mak 29 Hake] 17 Hy &
o Wl ST spgler, ofd A hike
2 kK IR WEEE, AE el
FARAH. F, A FTkel b2 ZIAA o
A FHEEI 2995 BF BRA Aeel
el & 4 glom, #iEste ke &3] A
28 & Helz A4dEH
WECE ke Fist wiE u‘?‘lﬂﬁu Al

ol 238 AAAS 1 “Hl??‘““ﬂ

& 4t ARARFE 9D %Ao A
oA SaA FRARHeR Ju )
& A2AA 44715 FohE ARA

NOS) 44 e

a
o
o *?Xé% T 751?'%45]01 %Z]?} L:i‘r"ﬂ o &
FAA W3el Ao A ko] At A
7= ok

ol Azf= mE el HiEAEe] 3= <l
ZAA o]l MAEHIL Q& Aelzt A7)
HE:AQ ZZAA o IS 29
FAOE AFE A

Aol Fhagel A gkl Wt Ao
Al HEZe] ALw w7 A6 A glucosaminoglycan
(GAG) X% AETol vlste] AOFZolA F7)s}
Ak GAGE HHEA o9 7ETxE #+e
A 7z digRE, JEEZHEY ¢
HoZ Agsls I Mz A F
gl AR ot AfEAEY F 3
g FOH webd GAGY RE7) mEow



A3 FHENHE A4S B @Bl =3
) AT WA i

[e]
=
22 NG S T 4 e

T

Asie, 24 A4 L FYPA FH WEAEZ
FE7|AeM s =T F3A Ao
A Hap 2GS, wiebx) OCN oAt
AEZl wldl AOFZelA 715l

o=

fo of 2t lo 30 o

o
P

FELS BHEE AL} WEALe 34
he 5% 2 94E B delade AU
SEEE

T2 AZIAEH 2o 9§ FAAMEA ) 3
3= 8-OHdAGE #¥= AEFl vls] AOFFelA
Zrastde AlstaEd A= A EY DNAS &4
ANA AAAZE AgeiA sl w312 4 5
AT, Z, 8-0HAG FAdur-gol mEf el <3t
Rasigong SEo] F W ARfAEH AL
Zhae] Feizte] Iy HAEHRE Jeple
Roz YZge,

RANKLS RANKe|2he= 4849} Agste] of
AN EANAN SFH 22 235 A5 JIAE
o] N EzAEAE dAgtezn FFHE] S
Z7M4719, MMP-32 #de) dzzx FAAE
& Balets g0 wkH OPGE RANKLSH
Agste] RANKS] 2H4-& 2o 2y A=
9

o g dAATT £IAE AEE AN

£

-~

T [¢]
gt ATl HEAFZY] Z5EI e wE 5
&2 (endomysium) W 2A4F-9] WIS dEd 4
&, =315 AET AFA #2d 259 24
o] AOFZellM¥E 744893l caspase-3 FAIuk-s-

T 8581 Bz 7143k Caspase:= AE9
DNA B4 9 Az 4az #d5 b2z 8

o FEHA, AZY FAA §4 53 2D 9
HASS NG BedE Ao B 3
Az AZAEE fEabs SAeGY 2 AEC
o 2% ATAYAE F2AA TR 24
& Agezn 2905 A Aoz A7
]

£ 5 2
ok
rd
do
=
>
o
).
|m
=
[
2
1o

o= ol
o
2
>
b
>
2

= ABAEY A 9 Zehy

o 2H vepdts AMLE o & 9ldh
Myo-DE Z8A 29 3} satellite cellel] A ®H

e IAEAAAA L Fag 24| 4%

o7 ZAEZ} ofd NEE ZHER ARATIE

530 glen, ZAEZ Eilox Foj3d, uje}

Al 239 AR AFelA 4" Myo-D /3yl
]

p

ool AOFZoAM F71st A= o] ZAE
FE VA T HAT oz ZTHES
A AMLE Yehdid

A9 AzE Fesid, BECS mEAzY I
A E7 A SFAE 2 gA, S AskAEY
2 7ras) AR TR RS JAs
7)Ao £4E FAACEN FgsE AA
she Zloz AztEd, =3 e I8 AE
AFHANE A A TR 2AE JAlsle 2
NESE Z7HA T Fedsin, ASIAE
g2 9 2 93& gaagezn 2905E
MAsHE Aoz A, o4k AdE Bl &
BE w32 Qg ZIAA oA FHFEH
Z9EE 2F ANAATE 23t due AR S
o 4 9lem, o] & HlEte R w31 QI Fohy
3 =

Nej



V. ¥ &
el 2ol Hold Mo k3= <7 2
=47 o] AAdell mAE dde A5 4
sted dzAel ZEAA o THTEH 24
TAHoE AYS AYsto dgat 22 A
.

7)Ao A glucosaminoglycan(GAG) H¥E AR
o ulate] AOFTlA F718133 OCN Fduk-s-2t
OPG Hduhe-2 F71stslom, 8-OHdG 4Rk,
RANKL ofAduhs, MMP-3 oFAu-g-2 7hasisieh

theo g R o] 450 Al mAE oJ
of tigt Age x3Yst A3}, AT 553}
o W 284 (endomysium)H A2 AAle]
AEZol ®Bls] AOFZolME= 7HA38l9 3l caspase-3
F3u-e-3t 8-OHAG 4FAduhs. p-IkB FA4RH= 7
231507, Myo-D Hdubs2 S7ksIsit.

99 AE F3shd, s we YA4S
7R Z) T W] A AN 02 4
NAdshe AeZ e, 259 &

—’-E'v—/‘ﬂ/‘j _20_7}' A&;&:}i&zﬂi 1 Zeh) g2

N
B>
o w8l ofN

.

aAF o ZH L95E NAlE

9,
ox
lo,
i,
i
it
of
=0
B
g
T
o,

tlo
gl
<t
=
2
>
N
e

o

Al
i
N
2
e
>
>
o
2
Y
32,
v

QEEEIEE L ERCE
2 £ 30k

1. Sherwood L. Human Physiology. 9* ed. Seoul:

10

Life science; 2016, p. 732, 787-8.

2. Translated by professors from national medical
university. Review of medical physiology. 18%
ed. Seoul: Hanwoori: 2002, p. 67-70, 412.

3. Nader GA. Molecular determinants of skeletal
muscle mass: getting the "AKT" together. Int
J Biochem Cell Bidl05 Oct:37(10):1985-96.

4. Ehrenborg E, Krook A. Regulation of skeletal
muscle physiology and metabolism by peroxisome
proliferator-activated receptor delta. Pharmacol
Rev 2009 Sep:61(3):373-93.

5. Frontera WR. Ochala J. Skeletal muscle: a brief
review of structure and function. Caleif Tissue
Int 2015 Mar:96(3) :183-95.

6. Orwoll ES, Oviatt SK, McClung MR, Deftos
LdJ, Sexton G. The rate of bone mineral loss in
normal men and the effects of calcium and
cholecalciferol supplementation. Ann Intern Med
1990 Jan 1:112(1):29-34.

7. Won HS. Age-related changes in body growth,
muscle protein content and cellular-mediated
immunity and rats fed stock diets. Korean J
food and Nutt991:4(2):133-9.

8. Rosenberg IH. Sarcopenia: origins and clinical
relevance. J Nutr 1997 May:127(5 Suppl):
990S-9918.

9. Korean Journal of Bone metabolism. Physicians
guide for diagnosis & treatment of osteoporosis.
2008.

10. Kwan H, Kim SB. Aging and sarcopenia. o

Korean Geriatr So2007:11(2) :55-9.

11. Choi SR. A study on climacteric women's risk

of osteoporosis. The Graduate School of Public

Administration, Hanyang university: Dept. of

Nursing Administratiozf02.
12. Hughes VA, Frontera WR, Wood M, Evans
W, Dallal GE, Roubenoff R, et al. Longitudinal



13.

14.

15.

16.

17.

18.

19.

20.

21

22.

muscle strength changes in older adults: influence
of muscle mass, physical activity, and health.
J Gerontol A Biol Sci Med Sci 2001 May:
56(5) :B209-17.

Dutta C. Significance of sarcopenia in the elderly.
J Nutr 1997 May:127(5 Suppl) :992S-993S.
Kum CdJ, Cho CY, Lim JM, Song DU, Kim JH.
Lee BN, et al. Effects of Yoohyangheukho-dan
on osteoporosis induced by ovariectomy in
rats. JKMR 2014 July:24(3) :29-37.

Han SG. Kim DC. Anti-climacterium effects of
(Gagamguibiondam-tang in ovariectomized rats.
J Korean Obstet Gynecol 2017:30(4):18-44.
Cho SY, Kim DC. Anti-osteoporotic Activity
of Gojineumja Aqueous Extracts on the
Ovariectomized Mice. J Korean Obstet Gynecol
2018:31(4) :16-38.

Cho CY. Kim EY. Kim DH. Kim MB. Kim
SB, Yang KJ, et al. Effects of Bia-hwan
(Féiér-wan) on the Ovariectomized Rat Model
of Osteoporosis. JKMRE 2017 July:27(2):19-27.
Cruz-Jentoft Ad, Landi F, Topinkova E, Michel
JP. Understanding sarcopenia as a geriatric
syndrome. Curr Opin Clin Nutr Metab Care
2010 Jan:13(1) :1-7.

Kim JY, Song YS. East-West medical examination
of osteoporosis. J of Oriental Rehabiliation
Medicinel996:6(1) :293-315.

Rehabilitation Medicine Science Class at National
Oriental Medicine College. Rehabilitation Medicine
Science. Seoul: Seowondang: 1995, p. 149-281.
Medical College of Nanjing University of Traditional
Chinese Medicine. Interpretation of the Yellow
Emperor’s Internal Classics. Shanghai: Shanghai
Science and Technology Press: 1983, p. 4-5.
Kim JH. Kim YS. Lee SH, Choi G. Jeong SI.
Ju YS. Chemical components of herbal medicines

23.

24.

20.

26.

2r.

28.

29.

30.

3L

in Ungok herbology. 2™ ed. Jeonju: Woosuk
press: 2016, p. 236.

Lee HO. Renoprotective effect of Alpiniae
oxyphyllae Fructus on ischemia/reperfusion-induced
acute renal failure in rats. Professional Graduate

school of Oriental Medicine, Wonkwang university :

Dept. of Herbal resourcé8(9.

Park SY. The relaxation effects of Alpiniae
Oxyphyllae Fructus on isolated corpus cavernosum
smooth muscle. Kor J Herbol 2015:30(4) :61-9.
Ha H. Shim KS, Kim T. Lee CJ, Park JH.
Kim HS, et al. Water extract of the fruits of
Alpinia oxyphylla inhibits osteoclast differentiation
and bone loss. BMC Complement Altern Med
2014 Sep 23:14:352.

Cruz-Jentoft AdJ, Baeyens JP, Bauer JM, Boirie
Y., Cederholm T, Landi F, et al. Sarcopenia:
FEuropean consensus on definition and diagnosis:
Report of the European Working Group on Sarcopenia
in Older People. Age Ageing 2010 Jul:39(4):412-23.
Prado CM., Wells JC, Smith SR. Stephan BC.
Siervo M. Sarcopenic obesity: A Critical appraisal
of the current evidence. Clin Nutr 2012 Oct:
31(5) :583-601.

Rossi P, Marzani B, Giardina S, Negro M,
Marzatico F. Human skeletal muscle aging
and the oxidative system: cellular events.
Curr Aging Sei 2008 Dec:1(3) :182-91.

Choi WH. Medical treatment of osteoporosis:
non-hormonal therapy. Hanyang Journal of
Medicine2002 Mar:22(1) :19-26.

Lim SK. The recent trend in osteoporosis
research. Biochemistry News 2002:22(3) :207-6.
Cortez-Cooper MY, Anton MM, Devan AE,
Neidre DB, Cook JN, Tanaka H. The effects
of strength training on central arterial compliance
in middle-aged and older adults. Eur J Cardiovasc

11



32.

33.

4.

30.

36.

3.

12

Prev Rehabil 2008 Apr:15(2) :149-55.

Lindahl U, Hook M. Glycosaminoglycans and
their binding to biological macromolecules. Annu
Rev Biocheml978:47:385-417.

Varki A, Cummings RD, Esko JD, Freeze HH,
Stanley P, Bertozzi CR, et al. Essentials of
Glycobiology. 2nd ed. Newyork: Cold Spring
Harbor Laboratory Press: 2009.

Castor CW. Connective tissue activation. V.
The flux of connective tissue activating peptide
during acute inflammation. J Lab Clin Med
1973 Jan:81(1):95-104.

Hauschka PV. Osteocalcin: the vitamin K-dependent
Ca2+-binding protein of bone matrix. Haemostasis
1986:16(3-4) :258-72.

Beckman KB, Ames BN. The free radical theory
of aging matures. Physiol Rev 1998 Apr:78(2)
:547-81.

Woessner JE Jr. Matrix metalloproteinases and

38.

39.

40.

their inhibitors in connective tissue remodeling.
FASEB J 1991 May:5(8) :2145-54.
Shingleton WD, Ellis Ad, Rowan AD, Cawston
TE. Retinoic acid combines with interleukin-1
to promote the degradation of collagen from
bovine nasal cartilage: matrix metalloproteinases-1
and -13 are involved in cartilage collagen
breakdown. J Cell Biochem 2000 Sep 14:79(4):
519-31.

Metcall KS, Selby PJ, Trejdosiewicz LK,
Southgate J. Culture of ascitic ovarian cancer
cells as a clinically-relevant ex vivo model for
the assessment of biological therapies. Eur J
Gynaecol Oncol998:19(2) :113-9.

Ishido M, Kami K, Masuhara M. In vivo
expression patterns of MyoD, p2l, and Rb
proteins in myonuclei and satellite cells of
denervated rat skeletal muscle. Am J Physiol
Cell PhysioR004 Aug:287(2):C484-93.



