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Effect of Gallus gallus var. domesticus (Yeonsan ogolgye) Extracts on Osteoblast Differentiation and Osteoclast
Formation
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The effects of water extracts of Gallus gallus var. domesticus (Yeonsan ogolgye, GD) on the activities of osteoblast differentia-
tion and the restraint of osteoclast formation were investigated. The water extract of GD in the human osteoblast “MG-63” cell,
was examined in relation to alkaline phosphatase (ALP) activity and alizarin red stains. In order to observe the effects of osteo-
clasts formation, we analyzed RAW 264.7 cell tartrate-resistant acid phosphatase (TRAP) activity and TRAP stains. The ALP
activity of the water extract of hen and cock flesh (3 years) were 133.8% and 129.6%, respectively. The ALP activity of flesh
extracts was also higher than that of the skin extracts. Concerning the effects of age, the 3 years old flesh extracts had a higher
activity than that of the one year old extracts. However the activity of the 3 years old skin extracts was lower than that of the one
year old extracts. For gender conditions, the ALP activity of the hen extract was higher than that of the cock. The degree bone
mineralization in the three years old hen flesh exhibited the highest rate, at 124.3%, amongst all the groups. The TRAP activity
of the flesh extracts of the three years old cock revealed the lowest rate, at 31.8%, compared to the control. Our results demon-
strate that the water extract of GD increases bone mineralization and osteoblast differentiation activity in MG-63 cells and
enhances the inhibitory activity of bone-resorption in RAW 264.7 cells. In conclusion, the water extracts of GD seem to be
effective in the prevention and treatment of bone related disorders.

Keywords: Gallus gallus var. domesticus, alkaline phosphatase, tartrate-resistant acid phosphatase, osteoblast differendian-
tion, osteoclast formation
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71| FEEO| M=
o AHEH HAF L EA = FTE =AM Fhete A
Algurol AT AAZ Yo Z-2F 200 g4
%ka—}gu 2 700 mI2 7}t 5] 121°Co)4] 3057t 7hed A
3o &390 &L o] 7Hx](Whatman, Maidstone,
UK)Z ojfsta 23 5 54 A%l & 22ES AX
st AMEEE A= 194 5 $3 (Cock Flesh-1 year,
CF-1), 194F 48 A2 (Cock Skin-1 year, CS-1), 3WAlF 4=
g 8- (Cock Flesh-3 year, CF-3), 34t =& Z & (Cock
Skin-3 year, CS-3), 3d4t &5 & 7Z(Hen Flesh-3 year,
HF-3), 394 4% 7 2 (Hen Skin-3 year, HS-3)2 L]——‘F°1
AHEEEE o AY-2 g uhel o A REE &5t &
FEZENEEANZ T A AT ff Y =5 8‘?1_

A 3 HHE3ste] AFsrt.
UHEE 2

YR SRS = dhild A9k X 3|8, g
3ES SAAT. SEUFS 105°C A AxY, = ol
2 ke AEFA F9 micro- KJeldahl‘i], z A
ofH 2 FEHS o]&ste] EAstHL, = & I 550°C
o A =7k of 3|3}t A —Jﬂ ‘iﬂ 2 ol&sat. £ ¢
A e Az e g A4tstgiot.

A7 Gl TN EQ MG-63 A= ALdsta gk A
X F LY KCLB 21427) 0 2 HE EoFutol RPMI Hj A
(Welgene, Daegu, Korea)o] 10%2] FBS(Hyclone, Logan,
UT, USA¢} 1%9] penicillin ¥ streptomycin(GIBCO,
Grand Island, NY, USA)S A7}5t4] 37°CY CO, Hj 7]
(COy incubator MC-15AC, Sanyo, Sakata, Japan)ol| 4] 2-
3% mich AugstaL, #£3F F=5 {3 10 mM B-glycerol
phosphate(Sigma Co., St. Louis, MO, USA)2} 50 mg/ml
9] ascorbic acid(Sigma Co.)& A7}s5le] B3 S = X =2
gt on, sdutt BiAS wEsHLt

Alkaline phosphatase(ALP) &t

v 9FE MG-63 A|ZE 5% 10* cells/mlZ 27 35}o] 962
glo|Eof £33 th 2447t F #3F f & wjA 2 wehsta
FEHE AR A& sttt 4 St wi et F wjgAE
AASL 742 AAe o2 0.1% Triton X-100& 20 p¥
A7¥ste] 37°Col| A 307 &-alist it &l AlZo 43
o] 0.1 N glycine®} 100 mM$€] p-nitrophenylphosphate(p-
NPP)E 37Fet § 37°C viF7] ol A 3087t ¥H-g-A|F ot vt

il
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$ % 0.1N NaOHE §o] ¥8-2 H7A12 o, 405 nm
N BFEE S

mH

'|§|2|- _1A'|E xx-l

Y oF3F MG-63 A Z & 5% 10* cells/ml2 ZA3}o] 969
S0l Eof e F A3} F =& 5 £33 F= wiA
o 2228 HEUR Arlelol 3Uste} WA S Zolol
149 S WSk W T WAE AT 2R A
LM (citrate £ + acetone + formaldehyde)
AA At alizarin red £HL alizarin red
(Sigma Co.) & ZHT 59 40 mMZE =& W31 pH
4282 ZA3}Yh 1A F A Eo] alizarin red £HoZE Al
oA 1087 N8t 2H 42 5 A H3 5§ PBSS
7kt 1587 A5tk PBSE AAT F dujgez A
33} A ALE A3} 10% cetylpyridinium chlorideE
Z7}8t 10 mM sodium phosphate(pH 7.0) €8-S 200 pl/
well2 H7}sto] 1587F lnOlﬁ AL FFEE 570 nmoJA
SRS & 433 4 52 22 FFEE VIee
2 A4bstgt.

OrEMEO| HHQt

F o] g2 A o A G- 3H RAW 264.7 N = A2 st
A T AEZF SYPECLB 40071014 EFEon
DMEM 8 X](Welgene Co.)o] 10% FBS(Hyclone, Co.)%}
1% penicillin @ streptomycin(GIBCO Co.)& #7}s}4
37°CE] CO, v 7oA 2-3Y mith Al sta A Agol
Agstg oy 23 S =& 93 RANKL(receptor activator
of nuclear factor kappa-B ligand) 50 ng/ml, 10 uM PD98059
2 Wrlstel Bah 45 WA 2 Agatgon] sduin vz
g nasiar.

IFEM[EL| TRAP(tartrate resistant acid phosphatase)
St} M

RAW 264.7 ] ZE 5x 10* cells/ml2 23t 96Q =

glo|Eof &35ko] 2442t vjekat gt WA E A AL
DMEM #jz|o| 3} ¢1zt¢]l RANKL 50 ng/ml, 10 uM
PD98059¢t A2 & F=HE A gfsto] 47t vj st it
o|Z Wi X & A| A PBSE A3 & 14 &W(citrate
294 + acetone + formaldehyde)o 2 H|EZ& 1A3}H L 7]
A 8910 2= 1.36 mg/ml 4-nitrophenyl phosphate disodium
salt, 10 mM tartrateE E33s}l= 50 mM citrate buffer
(pH 4.6)F Az sto] AT A Z o] £33 37°C, 5%
COy vjF71oll A 3087t §H &4 §Hg-91& 0.1 N NaOH
Hk-2-S 22| A 7] 2L ELISA readerZ 405 nmo| A &3 =
SFGth TRAP /442 A2 FHEE 2o o

&2 FEASHGTH

TRAP §M-& 7|42 50 mM tartrate acidS Z 3=
50 mM sodium acetate buffer®]] naphthol AS-BI phosphate
(Sigma Co.)E AR5}, GMA 2L fast garnet GBC
(Sigma Co.) €94 /\]._9_0].0:] 37°Co| A 3087 g &
n7g o2 skt
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= e
Az o 01
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o, zt & 7+ 94 AL SPSS 18.0(SPSS Inc.,
Chlcago IL, USA) T2 138 o]&3}o] EAEA(ANOVA)
He ddstgon, AT 79 942 Duncand| th5
H9 Al¥HDuncan’s multiple range test)>Z p <0.05
224 204 Holg AZaYT

x =
A E1A
A 2EAE HUsH BUR Lol LT Dbl

2 10.35-16.58%, & 3|E-2 1.29-3.08%= 1
%941-] x}0]7} Ho|x] ggrom = 24k dekS 19.14%
‘el ARo] 71 =9k 194 8 S2l0] 5.84%
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Table 1. General composition of Yeonsan ogolgye extract. (Unit: %)
Composition CF-1" CS-1" CF-3 CS-3° HF-3 HS-3"
Moisture 13.58 +2.252 16.58 + 5.822 11.98 + 1.612 10.35+2.872 15.61+4.132 16.7 + 5.25°
Protein 33.43+4.15° 26.68 + 1.63¢ 45.98 +2.26° 21.92 +3.79¢ 56.59 + 4.012 37.16 +0.75°
Lipids 584 +1.17° 9.6+2.01° 10.19 +1.97° 1717 £2.322 13.23+3.11° 19.14 £2.732
Ash 3.0+0.13° 1.29+0.21° 2.6+0.2° 3.08 +0.142 2.93+0.312 2.12+0.212
Carbohydrate  44.15+4.432 45.85+3.912 22.27 +3.15° 54.46 + 4.07° 11.64 +4.76° 24.88 +3.98°

*Cock Flesh-1 year: CF-1, Cock Skin-1 year: CS-1, Cock Flesh-3 year: CF-3, Cock Skin-3 year: CS-3, Hen Flesh-3 year: HF-

3, Hen Skin-3 year: HS-3.

Means in the same row (a-c) bearing different superscript in samples are significantly different by Duncan’s multiple range test

(p < 0.05).
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o =2 ALP €/0] Bol A vluofA= Aol F 4%
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Fe AR Bustglon 2 Ao A4 LA A
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Eliglon ¢teto] e T B 14.3% £ A ek
&+ Uit} ol AEEY Sdo], 1d4tEt 3dAto],
FHED 959 gl Fo]l =545 ALP 40| F
7FehE BoFqnt. ol duido] A2 £k
7loqst duido] 2ZAZ £3HE FHA = AR B

Qlet.

CF-3 CS-3 HF-3 HS-3

51000 ug/ml  Econ

Fig. 1. Effects of water extracts of Yeonsan ogolgye on the alkaline phosphatase activities of the MG-63 osteoblastic cell during
the differentiation. Data were expressed as percentage of control. Cock Flesh-1 year: CF-1, Cock Skin-1 year: CS-1, Cock Flesh-3 year:
CF-3, Cock Skin-3 year: CS-3, Hen Flesh-3 year: HF-3, Hen Skin-3 year: HS-3. Values with different letters were significantly different

by Duncan’s multiple range test (p < 0.05).
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< A2 ey
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€ AR Eiﬂ AtH13]. EZ, QFE|AlA RNAS o] -5t
ALP7} ZEA|Z9] A 3]|3lof THos}m[23] liver/bone/kidney
type ALP 422 -2 APLo =z Qs A QJAitas
oA & 24 M35} FHS Bustt28].

2 A MG-63 |20 A4t £EA & FE2ES A
23 5 149 Bt B3AZ A 433 d-o] HEEHA
o n o= MG-63 A E £3} 1484 9] stain 39S f 433}
AFo| HAE M= earthworm(Pheretima aspergillum) 5%
9 Aot A1) 28 Eg A4 o534 & -7—%%
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Fig. 2. Quantification of mineralization on water extracts of Yeonsan ogolgye in MG-63 cells during differentiation 14 days. Data
were expressed as percentage of control. Cock Flesh-1 year: CF-1, Cock Skin-1 year: CS-1, Cock Flesh-3 year: CF-3, Cock Skin-3 year:
CS-3, Hen Flesh-3 year: HF-3, Hen Skin-3 year: HS-3. Values with different letters were significantly different by Duncan's muiltiple range

test (p < 0.05).
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UubA 0 2 TRAP @A& M = RANKL A2 & 814
A2 Q272 RAW 264.7 A|Z7F T 2FL GAT A F
A3, TRAP GA oA = SAWh-8-& 2o A 2ot
120 -
100 -

80 c
60 -
40 -
20 -
0

TRAP activity (%)

S ENS gr}, o|o ¥ RANKLS A 23t Al ZoA:= A
g Moy Ao 7 GAE TRAP(+) thA| 27} 3
ZrEt}h[32]. TRAP |4 A3 RANKL A2 NEZZf A+
37] o]Ate] & 7}A]+&= TRAP(H) A E2 B3V} f&
=%, RANKLY A4t @7 & FEE8S A3 A2
A= A 2R B3/t A = h(Fig. 4). & FE=2
S AL R F(100%)0] B3] AAHL=E 75.9-31.8%2)
TRAP 94 &4 Ueflen X o2 {934 2ol
UEA] oottt E3E A4 @34 E FEEEY 558
250, 500, 1000 pug/mlo. 2 ZA3te] N Z 2L AL &
A3t A3 RAW 264.7 Al ZoA A 29| 54 UehtbA] &
ok elHe AASHA ).

ST AL HERE o 250 ug/ml] 194 S5 &

11

on CF-1 CS-1

m 250 ug/ml

500 pg/mi

gdd
CF-3 3 HF3

M 1000 pg/ml M con

Fig. 3. Effect of Yeonsan ogolgye water extract on the RAW 264.7 osteoclastic cell generation. Cock Flesh-1 year: CF-1, Cock
Skin-1 year: CS-1, Cock Flesh-3 year: CF-3, Cock Skin-3 year: CS-3, Hen Flesh-3 year: HF-3, Hen Skin-3 year: HS-3. Values with different
letters were significantly different by Duncan’s multiple range test (p < 0.05).

A

Fig. 4. The morphology of cell at the end of cell cultures after tartrate-resistant acid phosphatase staining by addition of Yeonsan
ogolgye water extract. Cock Flesh-1 year: CF-1, Cock Skin-1 year: CS-1, Cock Flesh-3 year: CF-3, Cock Skin-3 year: CS-3, Hen Flesh-
3 year: HF-3, Hen Skin-3 year: HS-3. (A) RAW 264.7 cells + no treated (standard). (B) RANKL + PD98059 (con). (C) RANKL + PD98059

+ CF-1. (D) RANKL + PD98059 + HF-3.
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