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Backgrounds and Objectives : A fracture means a loss of continuity in the substance of bone. Bone
differs from other musculoskeletal tissue due to its ability to repair and heal itself without leaving a
scar. The cutter head has multinucleated osteoclast cells to resorb the dead bone. The tail, with its
conical surface, is lined with osteoblast cells laying down new bone. The conjugation of fracture is a
unique biological process regulated by a complex array of signaling molecules and proinflammatory
cytokines.

Pyritum, one of the important prescriptions in the oriental medicine, has been used for conjugation
fracture. The purpose of this study is to evaluate the effects of administration of Pyritum on activation
of osteoblast cells in human body & on tibia bone fracture in mice.
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Materials and Methods :

Results and Conclusions :

of the FE group.

Key words : Pyritum, osteoblast cells, bone fracture

Four weeks aged 30 female DBA mice were used for this study. They
were divided three groups, normal group, control group(fracture elicitate mice: FE group) and
experimental group(Pyritum administered mice group after fracture elicitation :
bones of mice in FE and PA groups were fractured by bone cutters. MG-63 cells in human body th
Pyritum in the ratio of 1 mg/m4, and the cells were further incubated for 24 hours.

Activation of osteoblast was identified using osteopontin, FGF in vitro test.

In vivo test, regeneration of fractured tibia through the morphological changes was observed, and also
activation of inflammation through NEF-xB p6b5, iNOS, COX-2, osteoblast through osteopontin, FGF and
osteoblast’s proliferation in each group was measured.

PA group). Left tibia

1. In vitro test for activation of osteoblast cells in human body by Pyritum, osteopontin and FGF
production were remarkably increased in Pyritum treated MG-63 cells.

2. In regeneration of fractured tibia by Pyritum, fractured area in external tibia morphology was
decreased more in the PA group than that of the FE group. Osteogenesis in fractured area was
increased more in the PA group than that of the FE group. Also, endochodrial ossification in central
area of fracture and osteoid in lateral area of fracture were increased more in the PA group than those

3. In activation of inflammation by Pyritum administered, activation of NF-kB p6b, increase of iNOS
and COX-2 production were higher in the PA and the FE groups than those of the control group.
Especially, the PA group showed higher activation and increase than those of the FE group.

4. In activation of osteoblast by Pyritum, increase of osteopontin, FGF and osteoblast’s proliferation
were higher in the PA and the FE groups than those of the control group. Especially, the PA group
showed higher increase and proliferation than those of the FE group.
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UA WEAEA MG-63 AlE+E Korean Cell Line
Bank(KCLB; Korea)dlX TH3tdth. AME+e 37T,
5% CO: incubator(Sanyo, Japan)ol* 10% Fetal
Bovine Serum(Sigma, USA)7} 3% Dulbecco’s
modified Fagle’'s medium(DMEM, Welgin, Korea)&
ARt v gsleh. 2 @WAE 8 dAAZ 100
unit/m{ penicillin(Sigma, USA), 100ug/mé streptomycin
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2) wmAE B4 zA}

B gio] WA E2] osteopontin} fibroblast growth
factor(FGF) A4l uxXE 9ES A7) 98
MG-63 AEE o] &3 "I g ehs ATt

MG-63 A|X -5x105cells/welle coating slide
plating3t 3 12A17F Foff B 1.0mg/md H7}3ked 24
A1ZHE<t Wkl

A2 AT F vascular rinse®t 10% neutral
buffered formalin®.2 ¥4& AA3k1L, Slided blocking
serum?) 10% normal goat serumfl : 20, DAKO,
Denmark)ell Al 1A17F &< ¥HSAIA Bl So|d wguky
< dA8GH. 282 13 A mouse anti mouse
osteopontin(1 : 100, Santa Cruz Biotec, USA)sY 4T olA
A7 B9 vESAIA v 5oy HYuES ARttt

a8 2 12 A2 mouse anti mouse osteo—
pontin(1 : 100, Santa Cruz Biotec, USA), mouse anti
mouse b-FGF(1 : 100, Santa Cruz Biotec, USA)9
4°C humidified chambero| A 2A17F &< WAL
o 23} el biotinylated goat anti-mouse IgG(1 :
50, DAKO, Denmark)®ll 4C humidified chamber®]l A
1717} link s}&Th

Avidin biotin complex(ABC, DAKO, Denmark)9l
IANZEESE A2 WAz $ 0.05% 3,3-
diaminobenzidine(DAB, Sigma, USA)¥} 0.01% HCl
o] ¥+ 0.05M tris-HCl ¢5-&A(pH 7404 &
AAZl ZF hematoxylin®. 2 thEGAsle] B8EHn
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Wright's stain¥& AAIgAch 4 2218 Wright's
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Phloxine-tartrazine |4%< AAlstth. Mayer's
hematoxylin(Sigma, USA)ol 587 & |3 &
phloxine & %(Sigma, USA) 30& 7 gt-&AZH . 18
t}¢ tartrazine £%(Sigma, USA)OA &8 % 33}
#v|Ad o BAAc
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9% 229 INOSS COX-29 BRRGY REE =
SCMICE I CECEET I EERPL T

A AHE blocking serum?! 10% normal goat serum
(1:20, DAKO, Denmark)ell Al 12A)3t &<t vEE-A1A
v S0l WSS JA AT 12l 14 A
mouse anti mouse NF-kB p65(1 : 500, Santa Cruz
Biotec, USA), mouse anti mouse iNOS(1: 200, Santa
Cruz Biotec, USA) #i rabbit anti mouse
COX-2(1 : 50, Santa Cruz Biotec, USA)d| 4T
humidified chamberol A 72417t B¢ ¥HeA|Z o0,
22} A9 biotinylated goat anti-mouse IgG(1 : 50,
Santa Cruz Biotec, USA)¢}t biotinylated goat anti
rabhit IgG(1 : 50, Santa Cruz Biotec, USA)ol 4T
humidified chamberol| 4] 24A| 2} link 3ttt ABCol
A7 B2t Ao A A7 § DABoA a4
71 & hematoxylin(Sigma, USA)2.2 tjzgM3}a]
FatduH oz AFsH

@ WMEAYX A W F3F

WA EA AAEHE osteoponting} A FEZ
FGFe ZAR9Y EXWHEE 2AE7] Y8l mouse
anti osteopontin(l : 50, Santa Cruz Biotec)3 )<}
mouse anti FGF(1 : 200, Santa Cruz Biotec) A&
o] &3 HAxA5 A d4E AT

A MEA XY AEEE ZAE 93] & BrdU
FAE o] &3 WYxA s FAE AAFAEH,
$H BAME HE87] 5M2F 3, 3Nz 3, 1A
Ao A gso] =2 5-bromo-2-deoxyuridine
(BrdU; Sigma, USA) S0mg/keS EBZFALsIATE o
o}xl A&AHHUL 4T 37CY 2N HCI& A A 7474
2054 9321 DNA- denaturatlon—— doz 0IM
borate g]._b_%on ;qa]g o}zb\]yl u]E.o]ZJ tqoi
uke-g AAE7 Y8 0.01%9 proteinase K(DAKO,
Denmark)7} £33 normal goat serumel 1At &
o W AIAY ¥ thg 13 ¥AY mouse anti
mouse BrdU(1 : 50, Amersham, UK)ol| 4T incu-
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4) FAEA3 EAH =

HexA3ste] A X332 8 Optimas
52(Optima Co, USA)E o] &3 944 (image
analysis)& AAIsHHC) G4%¥A AdE Sigmaplot
2000(SPSS INC, USA)S %3 student-t test® 9
AL ASsA

1) MG-63 A= w3}

B A X MG-63 AEE AXd 7H4Ae 7 &
BaE Aoz FFEHoH, AH Heho AEs
T AN FH X MG-63 AlE2 Hl&) 718 Ao
2 #2HAHFig. 1-A).

2) osteopontin A =A}
MG-63 A XA AFHE=

osteopontin %A ®FZ

Fig. 1. Activation of osteoblast cells by Pyritum
in vitro
A activation of MG-63 cells (x1000).
B : Increase of osteopontin (arrow) production (osteo—
pontin immunchistochemistry, x1000).
C ' Increase of FGF (arrow) production (FGF immuno-
histochemistry, x1000).

D : Image analysis of osteopontin ({]) & FGF (&)

production,

The MG-63 cells were treated with Pyritum (1mg/md),
and the cells were further incubated for 24 hours. The
osteopontin and FGF production were remarkably in-
creased in Pyritum treated MG-63 cells.

Values represent the MeantStandard Deviation. * : P
< 005 compared with NOR.

Abbreviation. NOR, No-treated MG-63 cells; PT,
Pyritum treated MG-63 cells.

& A3 Az ZsHA vebgen, A A
2 MG-63 METAAN F7het Ao2 ZAHIU
HAS A2 MG-63 A X9 osteopontin 8 ¥H-g-0]
B 32 MG-63 Al ¥7(649+7/100,000 particles)
o w3 154%(1651+14/100,000 particles)ZA &2 A
(p<0.05) A S+t HFig. 1-B, D).

3) FGF A =4}

MG-63 A Xx A #2H = FGF ¥4 g2 A
A AR A BeA UEhgew, a8 A
MG-63 HEZAA F7hd AoZ SAH}L BA
fi A2 MG-63 AlXT¢ FGF ¢4wh3o| BASH
FX A MG-63 AlET (1315+15/100,000 particles)ell
H) 8} 127%(2990+13/100,000 particles)2A 24 (p<
0.06) A S713tdtHFig. 1-C, D).
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4) w72 F7}

FET 9 &4 7155 9dAMe A4€ wr|do]
gty FHoZ wEAMTY A3 mhdHe B
7} BZEUYh PATE FEF 3 22 48 B
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(Fig. 2-D).

A B c D

Fig. 2. Regeneration of fractured tibia by
Pyritum

A
B
C
D

. Decrease of fractured area (arrow) in external tib-
ia morphology (L. x4; R. inverted photo).

: Increase of osteogenesis (<) in fractured area (H
&E, x40).

: Increase of endochodrial ossification (<) in central
area of fracture (Wright's stain, x100).

t Increase of ostecid in lateral area of fracture (¥,
area of inflammatory cell infiltration; vacant
arrow, capillary; Phloxine-tartrazine, x100).
Abbreviation. FE, fracture elicitate mice; PA, Pyritum

administered mice after fracture elicitation; OS, osteoid.

5) d=uke =z}

(1) NF-xB &4 %A}

NF-kB p65 B4 ZAbl A AAT(NOR)Y 213+6/
100,000particlesel] ¥l3te] diZ7HFE)S 835+14/100,000
particles ¥ ¥ F(PA)-L 3561+55/100,000particles 2
BT F7teten, £3 Agde] thE2(FE) H)
gt o 4(p<0.05) e F7HE YehHJcHTable.
1).

4

FFEANA NF-«B pis AES Fyurge 21
SN BRAGA RIReR, B4 as @t
9 AEANN 48 FANSE dEchFig
3-A).
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(2) % g2 A FAF

AF & INOSY B4 ZAtA AT (NOR)
9] 197+9/100,000particles] ¥]3}d UIZT(FE)&
1774426/100,000particles 2 AP (PA)2 494695/
100,000particles® =5 F71tA0m, 53 43T ol
HEHEFE) vlste] F94(p<0.0b) A= F7H U
b $itH(Table. 1).
FAEAANAM INOS G SHEFHANA &
ZEAR, AEAAA Z3 FEEeS Z 0131
3 INOS ¥Auke-& gz H3) FET# PAT

Table 1. The Image Analysis for Activation of
NF-xB p65 by Pyritum

Groups(n=10)

Objective
NOR FE PA
NF-kB p65 213+6 885+14 3561455
INOS 19719 177426 494695
COX-2 29519 3911442  5562+44°

Image analysis for 200,000 particles/range of intensity:
80-120.

Values represent the Mean * Standard Deviation.

* . P < 005 compared with FE.

Abbreviation.

NF-kB p65, nuclear factor-xB p65; iINOS, induce
Nitric oxide synthase; COX-2, cyclooxygenase-2; NOR,
No-treated mice; FE, fracture elicitate mice; PA, Pyritum
administered mice after fracture elicitation.

A B c

Fig. 3. Activation of inflammation by Pyritum

A Activation of NF-xB p65 (arrow, NF-xB p65 im-

munohistochemistry, x1000).

B : Increase of iNOS (arrow) production (iNOS im-

munohistochemistry, x1000).

C : Increase of COX-2 (arrow) production (COX-2

immunohistochemistry, x1000).

Abbreviation. NF-kB p65, nuclear factor-xB p65;
iNOS, induce Nitric oxide synthase; COX-2,
cyclooxygenase-2;, FE, fracture elicitate mice; PA,
Pyritum administered mice after fracture elicitation.
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HH GF 24 COX-29 A 2AMNA RAAE
(NOR)} 295+9/100,000particlesell ®]3te ol Z7(FE)
£ 3911242/100,000particles 2 AHT(PA)L 5562+44/
100,000particles® 2F F7}etgom, 53] AgFo
HZZ(FE) H|3te F9A4(p<0.05) Y F7HE Y
el A TH(Table. 1).

FAEA N COX-2 FAuks
ZE AL, AXZAN BT %A

, PATAM B & $718 Bt
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T

T TEEHAANA B
S By o)
3

3 COX-2 ¥Autge gzl v|s) FEZT PAY
AAx BF F718AIRE PATOA o 2 E718 59
HFig. 3-C).

6) WA T B =i

(1) osteopontin YA ZA}

osteopontin A2 AAT(NOR)2l 141+6/200,000
particles®l] B3} IZ2F(FE)L 797+9/200,000 par-
ticles2 S7btgon, dEF(FE) st AgF
(PA)-& 1953+47/200,000 particlesZA 24 (p<0.05)
A F7HE YERIAHTable. 2).

Osteopontin®] FAJuHg-2 FAH¢ FH9
oM AT e A B3
S Bt 0|33 osteopontin FAJuHLL
(NOR)Yl M]3 dZFFE)Z AP PAIN BT
F7HkA R £3] AHF(PACIA o 2 3718 B9
HFig. 4-A).
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(2) FGF A %A}

FGFS] A& A4HNOR)S 267+6/200,000particles
of w3l YRF(FE)E 1356+26/200,000particles 2
F7htod, dRFFE)S Hlst] AFZ(PA)S
6748+39/200,000particles2 A4 214 (p<0.05) Y= =
7t YERltH(Table. 2).

FGFe 44wree RS F9Ho Az
SRR o] AFEHND, AT HFAE )
P& Btk o] ¥ FGF YA kg2
Zé%v__L(NORMl H8 fZ2F(FE)F A¥T(PA)IA

BF F71eHAE, &3 AFFEPANM ° E 1S
E?&‘:’r(Flg. 4-B).

°
ofN

]:L
L
(o]

1

o
o g

(3) AEEE ZA}
|ZEE5 WEAEANN #2EE BrdUs %
432 AAFINOR) S 102+7/200,000particlesol] H]

X

L

3lo] ZHFE)S 536+7/200,000particles®  57}3}
Hom, g2FFR vt AP (PA)L 1910+
24/200,000particles24 94 (p<0.05) AE F7HE
veh S tH(Table. 2).

BrdU9] 4¥Autg 4%
A FEERQ, YollA A IS 2y o)
3 BrdU %A4uree AAFE(NOR)O| w3
(FE)Z AFTPAIAN EF F7HeAY, &3 Ad
FPAANA 8 & F71E 23 (Fig. 4-C).
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Table 2. The Image Analysis for Activation of
Osteoblast cells by Pyritum

Groups(n=10)

Objective
NOR FE PA
OPN 14146 797+9 195347
FGF 26746 1356+26 6748+39"
BrdU 10227 536+7 1910+24"

Image analysis for 200,000 particles/range of intensity:
80-120.

Values represent the MeantStandard Deviation. * : P
< 0.05 compared with FE.

Abbreviation. OPN, Osteopontin; FGF, fibroblast
growth factor; BrdU, 5-bromo-2‘-deoxyuridine; NOR,
No-treated mice; FE, fracture elicitate mice; PA,
Pyritum administered mice after fracture elicitation.

A B c

Fig. 4. Activation of osteoblast cells by Pyritum

A : Increase of OPN (arrow) production (OPN immuno-

histochemistry, x1000).

B : Increase of FGF (arrow) production (FGF immuno-

histochemistry, x1000).

C : Increase of osteoblast's proliferation (arrow, BrdU

immunochistochemistry, x1000).

Abbreviation. OPN, Osteopontin; FGF, b-fibroblast
growth factor; BrdU, 5-bromo-2'-deoxyuridine; FE,
fracture elicitate mice; PA, Pyrtum administered mice
after fracture elicitation; OS, osteoid; BM, bone marrow.
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