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Objectives The purpose of this study is to evaluate the bone healing effect of
Dohongsamul-tang (Taohongsiwu-tang, DH) on femur fractured mice.

Methods Mice were randomly divided into 4 groups (naive, control, positive control
and DH). All groups except naive group were subjected to bone fracture on both hind
limb femurs. Naive group received no treatment at all. Control group was fed with nor-
mal saline, and positive control group was orally medicated with tramadol. DH-treated
group was orally medicated with DH. We analysed the levels of BMP2, COX2, ColZ2al,
Sox9, RunxZ2, and Osterixgenes on 3, 7 and 14 days after fracture. Alkaline phospha-
tase, aspartate aminotransferase, alanine aminotransferase, blood urea nitrogen, cre—-
atinine, total cholesterol, and triglyceride levels were measured for safety assessment.
Results In morphological, histological analysis, callus formation process of DH-treat-
ed group was faster than the control group. BMP2, Sox9 gene expression were sig—
nificantly increased at 7 days after fracture compared to the control group. COX2,
ColZaTl gene expression were significantly increased at 14 days after fracture com—
pared to the control group. Total cholesterol was significantly increased by DH at 3
days. Triglyceride was significantly decreased by DH at 3, 7 days after fracture com—
pared to the control group.

Conclusions Dohongsamul-tang promoted bone healing process after fracture by
stimulating the bone regeneration factors. And DH shows no hepatotoxicity, neph-
rotoxicity and serum lipid abnormality. In conclusion, it seems that DH helps to pro-
mote fracture regeneration after bone fracture by regulating gene expressions related
to bone repair. (J Korean Med Rehabil 2020;30(2):47-66)

Key words Korean traditional medicine, Bone fractures, Fracture healing, Gene ex-
pression, Toxicity tests
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B 243 S5 ATl LTHDE BF7)9] 4ol
WA S BA L AR okl AERAE &
Ag opIsA B,

Bamiy. 2t skl Agos dgENen, ofF <K
FEE> SolM -l s AAF R T]EskaL 9l
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PRRLIIPIS = sl 7 o= i kel <HEREE
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BkGATE =] pRLugol H A% oY, Fetsista
o FAERl FEF5ewe] AWV FreJstAl 283t
Ue s ok o]e} Zo] BkiLmys2 215 ik
Aol A5 Bl ool geFsiAl A=Al = Bl L
o] HHIE Holv =4 279 Hiunes s8¢ =+
S Ao 73t

rr
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#E B FAAE BAST gUEAA A 2 o
A4 A AAEe] frold AnE Al Bas

= wlolt,

d & 558 3 C57/BL6 PF-2x(19-22 95
thghalo] 2 ¥ F(Eumseong, Korea)ollA] F-ofito}l 1
FARESE F Aol ARSI AEEES A 9

=y
=
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Z A9 79 B2t 12413F light-dark cycle 7ol
=S T Ao AHESITE B AT sEAE
A3 BE AR g e daEdd)e] <

Q1S Wol P THsU™S: DIUARB2018-013).
RSN

PRELPUPI% (Dohongsamul-tang, DH)2] kA T4
<<BERGESVS AR SHATE B, R, B, R
g 15, fIIES 6)Y3] B(Daegu, Korea)oll A ¢
sto] Z4zF 2:2:2:1:1:19] HI&2 T3 TH(Table 1).
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1) UM ==

PRELIUIEG = F=317] <ol 23 e ek 12 ¢
o 1.5 Lo /IS Y -8 F87|(Naju, Korea)S
o]-g3te] oF 241Xt FRF A =351 th Whatman No.

2 filter (Maidstone, UK)Z IS ojd}sl] g0 FE2
AETHS 23k Rotary evaporator (Buchi, Flawil,
Switzerland) & ©]-&3) 70°Col|A] o Y-S 7IQF5H3 &
A Ax3t] 112 g9 ARELS o] FEREEL
15.6% Atk B2 -80°Cell &3] sl om A
83t7] A AR M8t 045 m THE AE H
AHg-3taAth

A FE A Avertin (Sigma Aldrich, St. Louis, MO,
USA) 300 mg/kgs E7F W FASH miHstar, v &
oo g8 AATAUTE. =22 ‘Bonnarens and Einhorn’
Vel wiel AEFEe] Stk E HH T f 1

Table I. The Herbal Composition of Dohongsamul-tang

Herb name Amount
(®
Semen of Prunus persica (L.) Batsch 8
Radix of Angelica gigas 8
Radix of Rehmannia glutinosa (Gaertner) DC 8
Radix of Paeonia lactiflora Pall. 4
Rhizome of Ligusticum officinale (Makino) Kitag. 4
Flower of Carthamus tinctorius L. 4
Total amount 36




BRLPIPEC] =4 ol mixle Add ?i—"rLJ'

Astal EZ Yol F7 2 mn, U4l 15 o] e4A7
o7 o]F o & XAAE Ze] 100 cm,
AE 17 m & G ol FRo= A9 FA 16.28 g
A2 1587 me| 2TEe "Wolmyy, THL 8oto
Z glsiint. 4% slve] BF 24 sk

rlo

APEES FARR 4OF o= ik AT

= uiEstor dET 4 S5 s 4
ok zFe 6ork & vt 2 $ 19, 39, 59,
79, 102, 140l 2t 10mk] Y AAbsksde: A thx
T APTH(DHT)S 27F 18veld wiGstal =4
39, 79, 140l 7} evtel ) AAskit A 9
e

B

< AFY AdsE dET =4 &3S e
3ES Q3 U HE5(3x10 mn) o2 FH HJE xX|
St %

AR = 7:?9}‘:]'. Ay e 24s e &
o QH 1Y 13] IA ARt 7 Tt
iz A dTE A7 Fostal, HE x>
AAollA &%, 24 52 = F UTARE 8=
tramadol (20 mg/kg; Sigma Aldrich)& Foisle] B35S
A7) 1AL SHHT. A P-E DH (160 ng/kg)E A
iy

4) 2%(bone marrow) 22|
=45 53 H /‘e”@%%—% K| Apste] Aol AR
A 55 X|Akslr] 9180 o)
2] Al9F(glass chamber)ll 5= ¥l
w7hA] of 1248 A= WAsATh XA
FFEZEYH S5 EY3lax A dER

=
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23 Alo]Ae] 3 ml F=AF|(Korea Vaccine, Ansan, Korea)S
X85} Dulbecco’s modified Eagle’s medium (DMEM)
A vjFel S doj Yol &5 EE8ith FAVIE
ARl “é—/F ZA& 9wl AAE o H iHESke
AEZES shhy Eelstth 70 me] o 3}7](strainer)
(BD Biosciences, San Jose, CA, USA)Z A7 £qof
2 AA7] L W 205 AASIHY 522 B

AF£-3F DMEM |2 2 A317] 9130 1,500 rpmol| A1
58 Zob AABFE ASNS A AT

5) Total RNA &

AAE ZgolA T T
1 A FEZRE A" Z5A3) phosphate-
buffered saline (PBS) 10 ml & ¥ I &S] NEE
FoF H 1,500 rpmoll A 57 St DAl EElskal 45
< AAsI M|Z3FAT). Easy Blue (iNtRON, Seongnam,
Korea) 0.5 ml & o} Q= &A1 75t E2A
oA Z MEE Zolt) FEZEE 100 pLE lysis
H F5AE 4‘1"“01] 231 vortex & ©]-83t] fAo| Z
0] =2 a3 13,000 rpm, 4°ColA] 1532 Fot 9
A B o1% A5 200 uLE AEE FHO
%71 % 200 pLe] isopropanolS 7}kl FHE 4~53]
FlotE FHFo] &0l & 4o|=F 3 F 10 5t

RNAE thea} o] %

ofe

A2 A AETE Total RNAE HAAI7]7] 913
13,000 rpm, 4°Coll 105 B¢ %gag]g T A= xﬂ
At HAH RNAE 531901, o]& 75% ol&t

1 ml& 7}3) Bele Aol ‘r}—% %¢%ﬁ Zﬂﬂo}oi

o} dZS 2 2 5 20~50 plo] DEPC water (Invitrogen,
Carlsbad, CA, USA)Z 37}5] RNAS ST

6) Complementary DNA &4

HoJzl RNAE NanoDrop 2000 (Thermo Fisher Scientific,
Warrington, UK) 2.2 A&} 200 ng/uL=Z 9511 easy
cDNA synthesis kit (NanoHelix, Daejeon, Korea)< ©]-&
3lod T3 2ol cDNAS /43I TE RNA 8 5 1L,
Oligo-d(T) 1 pL, DEPC water 9 uLE 23l 537 65°C
oA HEEAIZ] 5 A O]'O]/\oﬂ A8kt FHo|

nlg] vhEo] FUE A &
4 pLART enzyme mix 1 pL)Q Zy 5 LA YAt 50°ColA]
4032, 70°CoIA] 1023t RE--A1A cDNA < 58}
Ak

= (5x RT reaction mix

7) Real-time polymerase chain reaction (real-time
PCR)

IS 343l

DH7} &= 39| thafgt TAlol wA)=
st7] el ERA|EZS 2ol Hdh= BMP2, Sox9,
Runx2, Osterix'V, 9= w3 2 A x| Halo] &
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ofsh= cox2', A& Aol Ld3H= Col2al™ fr
HAAE AAst B2 st o] fAEe]
S Z4317] $138k power SYBR green PCR master mix
(Thermo Fisher Scientific)s ©]-8g AAIZE A& PCR
(real-time PCR)S AA15F9t}. 7171 QuantStudio™ 3
real time PCR system (Thermo Fisher Scientific)S AH&-
SF ) A Ake] PCR 4HE =71= 100 bp W92 A%
3+ AL, melting temperature (Tm) #% 60°C F-9.
C)#1Q15}I ) Real-time PCR W3-8 913l & 20 ul Woll
1322 3143k ¢DNA 2 pL$} 10 pL2] 2X SYBR mix,
primer= Z+ZF 10 pmol/pLe] =2 0.3 uL? #7183

i, YHAE SRR AT B 842 PCR F
= A= e 2o FF cycle 40 cycles= 4
AIBFATE Hot startE #1381 95°CollM 102, S5 &
ol A 1 4d(denaturation)= 95°CollA] 153, 3} (annealing)
S 60°CollA] 60, 217 (extension)S 72°ColA 30% &
QF HHE3}H Z} cycle®] extension $-o] EF Fho] 7%
FHAtE BE cycle &5 F primer?] S04 &A1& 25|
melting curve 42 Al&Y3FA T ZAF}= real-time PCR
Instrument software (Thermo Fisher Scientific)Z 233}
K Table II).

o = —=
Pyre 100k, a2, 3 EE gL 2
7 ertely YAEE AN F EHY EBS £

AR Z stk

A AT F, 10% paraformaldehydel] 15FY5<¢ 71 =
As 13T 1 AgH 228 & A E(processing)
H8E& A vlepAe] Zrj(embedding)dt & et £
25 4 m FAZ ¥ (cutting) 3] A H(section)S Tt
=3 gyleld 3 Weigert' s iron hematoxylin ¥4 -&

B2 A3tk M 3 0.02% fast green 54, 1% ace-
tic aced 10Z, 0.1% Safranin O 52| A2 74& A
Z ARG 1 oL g4, AHAAHE AA cover glass
E 91 sttt Aol == 40v 9] vl &=
AloF &@w]7(bright field microscope; Nikon, Tokyo, Japan)
2 At

[n

10) Transforming growth factor-81 (TGF-81)
immunohistochemistry

A AESEEREH 4SS U &% Sine
5 AEsta dE=s AL e IS2AE

A AT F, 10% paraformaldehydel] 15795+ F7F =
A5 vASIY. 14" 224S 22X (processing)
Ig-& AA vhdol Zuli(embedding) 3 F vt &
£S5 4 /m FAE 9P (cutting)dte] A ¥H(section)= RF
1 2, s AA SRTEE AESATL
W14 peroxidase] &35 flo7] 213l peroxide block-
ing (DAKO, Glostrup, Denmark)< -4 1083t A
2l3l3th PBSE 23] MlA F anti-TGF beta-1 antibody
(Dilution 1:100; Abcam, Cambridge, UK)E 4°CollA] over

Table IL Nucleotide Sequences of Primers for Real-time Polymerase Chain Reaction

Primer sequences

Gene

Forward Reverse
mBMP2 CACACADIGACACACCAACC CAAAGACCTGCTAATCCTCAC
mCOX2 CAGACAACATAAACTGCGCCTT GATACACCTCTCCACCAATGACC
mCol2al ACTDITAAAGTDIDICAAGAC CCACACCAAATTCCTGTTCA
mSox9 GADICCACDIAACAGACTCA CAGCGCCTTGAAGATAGCATT
mRunx2 ADIGACTATDICGTCAAACA DICTCACGTCGCTCATCTT
mOsx CGCTTTGTGCCTTTGAAAT CCGTCAACGACGTTATGC
mGAPDH CCCATCACCATCTTCCADIAGC CCAGTGAGCTTCCCGTTCAGC
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BesTupso] =8 Q3o ujx= A A ’

night 5+ BES-A1Z] 3 wash buffer (DAKO)Z A 3}aL 7‘__2-:11]-» »»
envision+rabbit & & 307F HESAIATE HES- & HEE-8

B2 wash buffer= A|2}3}31, DAB (3,3-diaminobenzidine 1. 2X 29| 3=t
tetrahydrochloride) 0.2 oF 3837t QrAISIQ ), WAy & = o
5 1) YENSHA Hat

T2 F3l8kal Mayer hematoxylin®. 2 thx G4 &
FEE AlFst Fe @A AlRS AAT H gEE Z4S FE 45 EolA 24 L
IS AA cover glassE R FYstE =4 o] 455 AAS A tEES Felske] wo Yehd
Sofo| T 40819 WiE&E WAJoF @rHoE HEe} =4 FAESIE SUoE stk = 2T 3¢
Atk < #zd DHOlA = tEE M shaft)oll =29 9
o] YEFtHFigs. 1, 2). 7¢ ¥ #2154 w DHT

11) €% 22 ; =4E o] b= /A= o, thEE —lﬁﬁ«]
= = 15

e AdEsEo Al AR AP H 2H ol Yehd= ZHAIE AATHFIg. 2). 10€, 14<
ethylenediaminetetraacetic acid’} £¢1 & BD vacu- RIS o tzate =4 —r-r]-/] ol ‘/]'E]"/]' A
tainer tube (BD, Franklin Lakes, NJ, USA)°ll ¥l 7} o] BFovt =4 dHol &A% FEHUtk DHT
Al &5 §°—’1‘ SLE AAEA. °o]F 1,500 rpmell =4E Y99S FEY 7= JAAT q]z:h‘*} °o“ o
A 1027t LARERE § d5dS FHot @42 SR Zrol vl FE8HA S7HE 7hE(callus) & <
=8 UATH(Fig. 2).

12) FUMsSHE 2A 2) RS H3}

APFE=2H By @S A8t A4 € =4 249 e st = 72 1, 3,5, 7,
HAseA EAE FREATE SN BAS 10, 14 3o =4

ZAE &efo|=2 THE H safranin
$5ked COBAS 8000 C702 analyzer (Roche Diagnostic 0% A5ty dnAo g AFs Tt =4 3 3¢7t
System, Basel, Switzerland)E ARS8}t A9k Roche
Diagnostics (Basel, Switzerland)E AH8-3}9 T Alkaline
phosphatase (ALP), aspartate aminotransferase (AST),

alanine aminotransferase (ALT)+< colorimetry ZAPH-S
0]-83}% 31, blood urea nitrogen (BUN)-2 kinetic test,
creatinine= Jaffe¥, total cholesterol®} triglyceride=
enzymatic colorimetry AAPH-S ]8T

(LI |

3. 84 &4

EE A% A3+= meantstandard error of the mean
2 7155 %lon, SAAE= GraphPad Prism 5 2271
2 (GraphPad Software, Inc., San Diego, CA, USA)=- ©]
23193, unpaired T-testZ 5243 SR patel
0.05 H|RER1 750l BAF SR Feojido] tkal ST

v)

Fig. 1. Bone regeneration in femoral shaft fracture-induced
mice on 1, 3, 5, 7, 10 and 14 days after bone fracture. The
damaged femur was isolated by removing the muscles around
the bone and investigated by gross examination. Yellow circle
indicates the damaged bone region.
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Fig. 2. Effect of Dohongsamul-tang on bone regeneration in femoral shaft fracture-induced mice model on 3, 7 and 14 days after
bone fracture. C57/BL6 mice had femoral shaft fracture and treated with 160 mg/kg/day of Dohongsamul-tang for 3 (A), 7 (B)
and 14 (C) days. The damaged femur was isolated by removing the muscles around the bone and investigated by gross examination.
Yellow circle indicates the damaged bone region. Naive: non-treated mice, Con: fractured group treated with normal saline, Tra:
fractured group treated with tramadol (20 mg/kg/day), DH: fractured group treated with Dohongsamul-tang (160 mg/kg/day).

A & Ao = 58 Hsrt =R gtk 5Y
Zo] F2A 9o Yeht= A=A 3 (chondrocyte)
o] oFF AR Ao] BEEAT o] F - 7Y
HA=(cartilage)o] oFF AAPHWA =HxZ {34
A% =2 Feo] w3 vepr] Al S 109
FHE dZo] e FHEIL ASAES] g
SHAl Skl o 14 $oll= AEAM2e) Aol
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o) o7 Frkstal EHEFY fadol Yehr] AlZst
9 KFig. 3).

=4 L3 7 o 2HxA
7 =o] il 1

=40 93l &5 22 o] A UTHFig. 4). 7€ &
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Fig. 3. The histological analysis of bone fracture process with
safranin O staining. The femurs were isolated from mice on
the indicated day after bone fracture, and used for tissue slide
specimen. The sliced bone tissue were stained with safranin
O. Arrows indicate bone fracture lesions.

Naive Con Tra DH

Fig. 5. The histological analysis of bone fracture process with
safranin O staining on 7 days after bone fracture. C57/BL6
mice had femoral shaft fracture and treated with 160 mg/kg/day
of Dohongsamul-tang for 7 days. The damaged mice femurs
were isolated and used for tissue slide specimen. The sliced
bone tissue were stained with safranin O (magnification, x40).
Arrow heads indicate chondrocytes. Naive: non-treated mice,
Con: fractured group treated with normal saline, Tra: fractured
group treated with tramadol (20 mg/kg/day), DH: fractured group
treated with Dohongsamul-tang (160 mg/kg/day).

9 4 WRME FASHA F7IeE AZH L
A HFig. 5). T4 14Y 3 FHEXZFS QIS
A} tzollA] A FYo] FuiEo Jon A=
AZ7F S25 e AE FEE 5 A 2z 2
Z(woven bone)°] THE7|E AT DHTAAE A
Z9o] Ao Z Ao oJH3] tre] AFAE
Eo| & #Z=AKFig. 6).

Fig. 4. The histological analysis of bone fracture process with 3) X XX HOO|M WAL= TGF-81 Hg}
safranin O staining on 3 days after bone fracture. C57/BL6

mice had femoral shaft fracture and treated with 160 mg/kg/day ZA I A7t Ao = TGF-p1 o] gL 3ols}
of Dohongsamul-tang for 3 days. The damaged mice femurs - _ B
were isolated and used for tissue slide specimen. The sliced Iz =d 240 Uik TGF'BIQI Aoz dAe AF
bone tissue were stained with safranin O (magnification, x40). ST =2 59 39 Fo) IFYYelA TGF-plo]
Naive: non-treated mice, Con: fractured group treated with _ L - .

normal saline, Tra: fractured group treated with tramadol (20 B4 S7Fsh= Zlo] AT, 109 F5-E TGF-p1
mg/kg/day), DH: fractured group treated with Dohongsamul-tang £ = M EE0] ATN T} FE BXESH= FLo|A

(160 mg/kg/day).
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Naive

Naive

Tra DH

Fig. 6. The histological analysis of bone fracture process with
safranin O staining on 14 days after bone fracture. C57/BL6
mice had femoral shaft fracture and treated with 160 mg/kg/day
of Dohongsamul-tang for 14 days. The damaged mice femurs
were isolated and used for tissue slide specimen. The sliced bone
tissue were stained with safranin O (magnification, x40). Asterisks
indicate woven bone, arrow heads indicate chondrocytes, yellow
arrows indicate cartilage. Naive: non-treated mice, Con: fractured
group treated with normal saline, Tra: fractured group treated
with tramadol (20 mg/kg/day), DH: fractured group treated with
Dohongsamul-tang (160 mg/kg/day).

A GAlE = FHo] Frkeke Zlo] WEEATKFig. 7).

Td fi 39 Fo) T x2S HwstS v DH
oA TGF-p1S HdsH= F2o] Ao Fa= ] At
CiFig. 8). 74 & ZHZAol| A UAE+= TGF-p1S &
23 A3} DHolA TGF-p1S Hdsh= AEE0] =
7Feh= o] #EEATE TGF-B1-S HHsH= AL ES
TE dA=AMEEe] Ui dYol A tHFig. 9).
=24 149 T TAXAS IRIZ A x2S X3S
o ZA-o| dojt s B FeloA EAsiA
Z7Fe TGF-p1 HdS 1T + AUt E3] DHT
oA FAstA F713F TGF-pl LA ZEC] FEAHS)
thFig. 10).
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Fig. 7. TGF-B1 immunohistochemistry staining in bone fracture.
The damaged mice femurs were isolated and used for tissue
slide specimen. The sliced bone tissue were incubated with
TGF-B1 antibody and subjected to immunohistochemistry. TGF-
B1: transforming growth factor-p1.

Naive

Fig. 8. TGF-B1 immunohistochemistry staining in bone fracture
on 3 days after bone fracture. C57/BL6 mice had femoral shaft
fracture and treated with 160 mg/kg/day of Dohongsamul-tang
for 3 days. The damaged mice femurs were isolated and used
for tissue slide specimen. The sliced bone tissue were incubated
with TGF-B1 antibody and subjected to immunohistochemistry
(magnification, x40). Naive: non-treated mice, Con: fractured
group treated with normal saline, Tra: fractured group treated
with tramadol (20 mg/kg/day), DH: fractured group treated with
Dohongsamul-tang (160 mg/kg/day), TGF-B1: transforming growth
factor-p1.

BMP? §37 @ giz2ToA 24 9419 &
1.80+0.222 7/l vlal f-olsHAl 718tk 3¢ &
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Con

Tra

Fig. 9. TGF-B1 immunohistochemistry staining in bone fracture
on 7 days after bone fracture. C57/BL6 mice had femoral shaft
fracture and treated with 160 mg/kg/day of Dohongsamul-tang
for 7 days. The damaged mice femurs were isolated and used
for tissue slide specimen. The sliced bone tissue were incubated
with TGF-B1 antibody and subjected to immunohistochemistry
(magnification, x40). Arrow heads indicate positively stained
cells with TGF-B1. Naive: non-treated mice, Con: fractured
group treated with normal saline, Tra: fractured group treated
with tramadol (20 mg/kg/day), DH: fractured group treated with
Dohongsamul-tang (160 mg/kg/day), TGF-B1: transforming growth
factor-f1.

o= 1.28+0.14% 1Y Fol vla)| 7HAslr] Al&bste, 5
Z 0.57£0.20, 7Y F 0.41£0.16, 10¥ 3= 0.52+0.15,
149 Foll= 1.26+:0.252 F-2J3FA] 2UTHFig. 11).
BMP2 32 &¥&-& DH©| 3¢ % 0.37+0.102 tj
Zro) g oA o g ATt S 7Y F 2.82
0262 27 9 g2del vlsl BMp2 ‘Ed o] {2
Al Z71ekTE 149 3 1.78+091% ANT 2 U=
T Hlaste] FTFekd o frolahA] eFgkthFig. 11).

2) COX2 RTXt

COX2 A HAE ol =4 #4214, 3¢
T 747} 0.52+0.14, 0.35£0.05% 73ty o f-2)8kA]
L9UT 5 Foll= LA F o] 0.27+0.052 ATl Bl
3 FrfsAl Zastth 7€ Foll= 0.14+0.052 A4
o] Bl folalA At o 109 Fol= 0.29+0.17,
14Y Zoll= 0.94+0.1982 F2)3kA] erdthFig. 12).

COX2 77 &2 DH 0] 3 F 0.75+0.53°.=

Fig. 10. TGF-B1 immunohistochemistry staining in bone fracture
on 14 days after bone fracture. C57/BL6 mice had femoral shaft
fracture and treated with 160 mg/kg/day of Dohongsamul-tang
for 14 days. The damaged mice femurs were isolated and used
for tissue slide specimen. The sliced bone tissue were incubated
with TGF-B1 antibody and subjected to immunohistochemistry
(magnification, x40). Arrow heads indicate positively stained
cells with TGF-B1. Naive: non-treated mice, Con: fractured
group treated with normal saline, Tra: fractured group treated
with tramadol (20 mg/kg/day), DH: fractured group treated with
Dohongsamul-tang (160 mg/kg/day), TGF-B1: transforming growth
factor-p1.

tiztel] vl F7tstR oy frofskA] itk 79 ¥
0.74+0.38 = thxroll HIgl folekA| 7kt o, 14
o= 16.09£10.67= B/, 2w vlste] f9f
stAl E7FsttHFig. 12).

3) Col2a1 LUK}

Col2al FAA T&L zFolA T4 19 &
1.47£0.30 2.2 Ad=rell vlsl 7 stR AN frofskA] &
Sk} 3Y FollE= 1.1240.36, 5 Foll= 0.55+0.22, 7Y
Zofl = 0.58+0.16, 10 Foll= 0.84+0.17, 14 Foll&=
1.03£0.22 % 25 Aakrrol] nial f-2J3lA] ekthFig. 13).

Col2al 7 &L DH©| 39 F 0.20£0.04= 7
ol vlsl foletAl ZHAaskath 79 $ 0.08+0.06 %
A ozl Hlsl frolshA| stk ey
14 Foll= 3.50£0.522 A4 L =73 vl sk
FroJetAl 57 sk thFig. 13).
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Fig. 11. Effect of Dohongsamul-tang on BMP2 expression in
bone marrow from mice femur on 3, 7 and 14 days after bone
fracture. Six-week old C57/BL6 mice had femoral shaft fracture
and treated with 160 mg/kg/day of Dohongsamul-tang for 3,
7 and 14 days. Total RNAs were isolated from bone marrow
of damaged femur and subjected to real time-polymerase chain
reaction to measure the expression of BMP2 genes with SYBR
green. Glyceraldehyde 3-phosphate dehydrogenase was used as
an internal control to normalize. The relative gene expression
was calculated by comparing with that of naive. The data was
presented by the meantstandard error of the mean. Naive:
non-treated mice, Con: fractured group treated with normal saline,
Tra: fractured group treated with tramadol (20 mg/kg/day), DH:
fractured group treated with Dohongsamul-tang (160 mg/kg/day).
*Significantly different from naive (p<0.05), TSignificantly
different from control (p<0.05).
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Fig. 12. Effect of Dohongsamul-tang on COX2 expression in
bone marrow from mice femur on 3, 7 and 14 days after bone
fracture. Naive: non-treated mice, Con: fractured group treated
with normal saline, Tra: fractured group treated with tramadol
(20 mg/kg/day), DH: fractured group treated with Dohongsamul-tang
(160 mg/kg/day). *Significantly different from naive (p<0.05),
*Significantly different from control (p<0.05).

4) Sox9 SHXL

Sox9 A THLE tizTod FH % 19 &
1.55+0.62 2 Aol vls] F7Fstal ot frofshA] et
o} 3Y Foll= 0.94+0.26 02 AT} B3k WS
Hon 59 FolE= 0.34+0.16, 7Y Foll= 0.41+0.19%
Aol nis f-2l5kA 714t 108 $oll= 0.99+
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Fig. 13. Effect of Dohongsamul-tang on Col2al expression in
bone marrow from mice femur on 3, 7 and 14 days after bone
fracture. Naive: non-treated mice, Con: fractured group treated
with normal saline, Tra: fractured group treated with tramadol
(20 mg/kg/day), DH: fractured group treated with Dohongsamul-tang
(160 mg/kg/day). *Significantly different from naive (p<0.05),
TSignificantly different from control (p<0.05).
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Fig. 14. Effect of Dohongsamul-tang on Sox9 expression in
bone marrow from mice femur on 3, 7 and 14 days after bone
fracture. Naive: non-treated mice, Con: fractured group treated
with normal saline, Tra: fractured group treated with tramadol
(20 mg/kg/day), DH: fractured group treated with Dohongsamul-tang
(160 mg/kg/day). *Significantly different from naive (p<0.05),
TSignificantly different from control (p<0.05).

0.48, 14Y Fo)l= 0.85+0.192 A7+l B8] §-2]8HA]
I THFig. 14).

Sox9 TAAF HEd-S DHT 0] 39 £ 1.83+0.54% T
Zaro] Hlsf o] FTstA o fFrolskA stk 7Y
£ 1.76+0.54% Tzl Blsl rofstA| 7kttt 149
% 0.49+0.132 t)Z=77} Bl Ak ot o8k
U TH(Fig. 14).

5) Runx2 QEX}

Runx2 732} 9H- & tizqtolld 24 7 1Y Folle
0.09+£0.08, 3¥ Foll= 0.39+0.39, 5Y Foll&= 4.4242.41,
7Y Foll= 5.76+2.57 % B5F ATl s folskA] &
It} 10Y Foll= 14.33+5.26, 14Y Foll= 9.18£3.60=



BRLPIPEC] =4 ol mixle Add ?i—"rLJ'

gl vlsl freJsiAl F71skthFig. 15).

Runx2 32 @2 DHTC] 39 & 1.47£1.000.2
izl gl STt oy frelskAl Rt 7Y &
o= 0.96£0.45, 14Y Foll= 11711322 BF tix
T3 vlas] Akl ont frofehAl FSkth(Fig. 15).

6) Osterix QXL

ot

Osterix FAA Td-2 Q274 4 73 1Y
0.60+0.16 0.2 Zg/d=<rell vlal FJatA| Fastact 3¢
oﬂ: 2.47+0.49% Adatol w3 2lsA =715
59 Foll= 0.65£0.19, 79 Foll= 1.26+0.27, 109
?Aﬂl_ 1.33£0.36, 14 Foll& 1.02+0.260.2 25 4
el misl frolshA] eFSkthFig. 16).

Osterix A2} &S DHT0] 3Y & 6.69+2.052 &
‘gl vlsl oAl ST 79 FollE 2.42+0.66
o7 Aol vlsl freletAl 7kt o thztel] Hl
e FolshA &) 14 FollE 1.23+0.752 =
3 vt F7Fek ot rofekA| e UThFig. 16).

3. OFEtA ZiA}

_L-O

1) ALP

ALPE AATolA 154.048.96019<S w] =4 149
@oﬂ—t— DH%}O] 88.67+7.79% U)o HI3| S-2l5HA

2) AST

ASTb W‘fﬁoﬂﬂ 141.1441.6°]91& W DHTS &
A 39, 79, 140l 25F dlz=T3 vlastke] fo)d W

o= mME}(Flg 18).

3) ALT
ALTE Aol A 31.86+4.58°]19S v DHT- 39,
7Y, 149 25 ozl vlE 193 "k i

(Fig. 19).

4) BUN

BUN% AA ol A 21.90+0.825902 W DHT oA &=
A3, 79, 14¥ 25 U2 vlwske] {23 st
= %*A?iﬂ(Flg. 20).
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Fig. 15. Effect of Dohongsamul-tang on Runx2 expression in
bone marrow from mice femur on 3, 7 and 14 days after bone
fracture. Naive: non-treated mice, Con: fractured group treated
with normal saline, Tra: fractured group treated with tramadol
(20 mg/kg/day), DH: fractured group treated with Dohongsamul-tang
(160 mg/kg/day). *Significantly different from naive (p<0.05).
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Fig. 16. Effect of Dohongsamul-tang on Osterix expression in
bone marrow from mice femur on 3, 7 and 14 days after bone
fracture. Osx: Osterix, Naive: non-treated mice, Con: fractured
group treated with normal saline, Tra: fractured group treated
with tramadol (20 mg/kg/day), DH: fractured group treated with
Dohongsamul-tang (160 mg/kg/day). *Significantly different from
naive (p<0.05).

5) Creatinine

Creatinine-2 Ao 4 0.1840.01°]11-S w DHT-|
A 24 3Y, 7Y, 14¢ BT U7 vlaste] fols
@51’ w«M‘Z}(Flg 21).

6) Total cholesterol

DH+9] total cholesterol 7 & 100.7+1.922 thx
ol BIEl] foshAl HAastAT) 149 ¥ 98.00+2.61 =
tiz=Tol vls] folshkAl A thFig. 22).

7) Triglyceride

Triglyceride:= 3 Wﬁoﬂfﬂ 108.0+12.920] 1= wf DH
oAM= 24 39 F 80.20£6.01 2 thZtol Hls) f2
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Fig. 17. Effect of Dohongsamul-tang extract on the ALP of plasma in femoral shaft fracture mice on 3 (A), 7 (B) and 14 (C)
days after bone fracture. Naive: non-treated mice, Con: fractured group treated with normal saline, Tra: fractured group treated
with tramadol (20 mg/kg/day), DH: fractured group treated with Dohongsamul-tang (160 mg/kg/day), ALP: alkaline phosphatase.
*Significantly different from naive (p<0.05), 'Significantly different from control (p<0.05).
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Fig. 18. Effect of Dohongsamul-tang extract on the AST of plasma in femoral shaft fracture mice on 3 (A), 7 (B) and 14 (C)
days after bone fracture. Naive: non-treated mice, Con: fractured group treated with normal saline, Tra: fractured group treated
with tramadol (20 mg/kg/day), DH: fractured group treated with Dohongsamul-tang (160 mg/kg/day), AST: aspartate aminotransferase.
*Significantly different from naive (p<0.05).
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Fig. 19. Effect of Dohongsamul-tang extract on the ALT of plasma in femoral shaft fracture mice on 3 (A), 7 (B) and 14 (C)
days after bone fracture. Naive: non-treated mice, Con: fractured group treated with normal saline, Tra: fractured group treated
with tramadol (20 mg/kg/day), DH: fractured group treated with Dohongsamul-tang (160 mg/kg/day), ALT: alanine aminotransferase.
*Significantly different from naive (p<0.05).
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Fig. 20. Effect of Dohongsamul-tang extract on the BUN of plasma in femoral shaft fracture mice on 3 (A), 7 (B) and 14 (C)
days after bone fracture. Naive: non-treated mice, Con: fractured group treated with normal saline, Tra: fractured group treated
with tramadol (20 mg/kg/day), DH: fractured group treated with Dohongsamul-tang (160 mg/kg/day), BUN: blood urea nitrogen.
*Significantly different from naive (p<0.05), 'Significantly different from control (p<0.05).
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Fig. 21. Effect of Dohongsamul-tang extract on the creatinine of plasma in femoral shaft fracture mice on 3 (A), 7 (B) and 14 (C)
days after bone fracture. Naive: non-treated mice, Con: fractured group treated with normal saline, Tra: fractured group treated with
tramadol (20 mg/kg/day), DH: fractured group treated with Dohongsamul-tang (160 mg/kg/day).
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Fig. 22. Effect of Dohongsamul-tang extract on the total cholesterol of plasma in femoral shaft fracture mice on 3 (A), 7 (B)
and 14 (C) days after bone fracture. Naive: non-treated mice, Con: fractured group treated with normal saline, Tra: fractured
group treated with tramadol (20 mg/kg/day), DH: fractured group treated with Dohongsamul-tang (160 mg/kg/day). *Significantly
different from control (p<0.05).
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Fig. 23. Effect of Dohongsamul-tang extract on the triglyceride of plasma in femoral shaft fracture mice on 3 (A), 7 (B) and
14 (C) days after bone fracture. Naive: non-treated mice, Con: fractured group treated with normal saline, Tra: fractured group
treated with tramadol (20 mg/kg/day), DH: fractured group treated with Dohongsamul-tang (160 mg/kg/day). *Significantly different
from control (p<0.05), 'Significantly different from naive (p<0.05).

Ao g Atk 7Y Foll= 90.17+4.69 2 Tzl o] Afo|E7IRlo] dEF AEE Beeal Axe #3l&
Hla) Fro)shAl 7HAstH o 14Y Fof|= 95.50+8.95% ZZ2NZIT}. AR E(fibroblast) 2} XA Z(osteoblast)
Uz vlus) A4St ou fol3kR] ekt (Fig. 23). o o3l So} o] FH=o] A Felo T A

=
E-U7](reparative phase)= A= H|Z, 71=9] 43 5
AZ»»» 7 B¥E A2t S 2 Besks Aotk 7125t
dojuA =4 Fo7} 71dshd 2] Ve AEE
=49 A= W AL o] ozl dHiolA =2 o] RS Zheth BV] 7] | F9l FHolA =
o] AAYol| oJste] Hejjo} FARE & H 7T E & BAxE7} @Es] #Este] 2 E3Kintramembranous
o7l AE A Aotk - F 25 A4d e 24 FH ossification) S ¥ oA 74 7}Z(hard callus)S THETH
of & &l of vl A& S7FshH, 7ol A =4 AT SR AlZet AT A2} EAst
AR 2 EoleA Fot. SdE FE7F 2 93| o] AA 7hE(soft callus)S A5, A4 o] FA
Qe = AGLE FFoA FUido] 2, o] ¥ o] dds Tud) o]F A VlES A=l =38
ol A4 APE A& AXA "t (endochondral ossification) & A*] 744 7} (hard
ARl -] Ak A AL A 957, B callus) & x| ¥ 1, o] A& Fal A=o] Z=(woven
71, ABAE719] Al SAS AR, Al F7go] L—lz‘ﬂli bone)E W, FHU EZ)e} 2o TE R

FHE 29t =4 2% A<F57](inflammation phase) A T 79 A Th=ol FAE L, 140 B4

ol &9 2204 dF vhgo] WAst dFo| ¥ 7hze] gAo) Haxd Deh= Aoz dEA Ao,
Atk =4 FH0 d3o] AFH, EF WelAe A& A7) (remodeling phase)l A& 744 >

=
M=Z7} FEstAl S521E T Interleukin (IL)-1, IL-6 & Z(lamellar bone)Z =11, 7 HAHH F& 9=
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Aol 71 AES F5 5ol EH A3 IdFs =
T 7] wiwol - §3E S2AN7I7] g A7)
AgE e} gpH. 2 o)Az e HEA WY,
o0 Fol vHEA W B s2r &
o] Tkt AT+ At Tk I8y obF] YA
AE 5 FAA skt AL ATHD. oldll =
A e o] AFE Aol a3y A F7HHQ
AT7F Z8sirt

= 22| AF7] YA - ol o] §
4= 3l o] 4bAhe}t YIS &3] FFT 5 ojof
stk wEbA] 24E 58] flaiAe g3s Hog
FAAZ= Aol Tosit. R #FE-S KBEEE
BIEGINCE BEMmGE SERmERE SRCmEs R
e FEAEN S P, W B Rk
% EDIS ML MG R A RE 2 A E
Ahgz o2kl shATH?. ol9} o] ghejstol|A =4 &
AF= I EREO] JE 2O E B biKEIN S 23
BiEOZE Atk o] 2 ool A fbpEi-S =3
o F8 AFTHOZ 42 A} I Eshe 2ol A
th olo &of AE T T F S SAAIIA
U, HEH XS5 APk BA0A =28 F F 3
< Zlo 2 7|dnh

SEAMERRS i, FAm 2HE-o] e gl B
LS FAEEC T P S MR O 2 ulro] L,
I, il AH8S oI55 okal, 7)ol a3t i
R SFER BK, FIAEE F7Ie Ao =Y, <Big
A SIS s | R B ) T TE W | =1 e
SEAES TEIRIN FRPYYIS IR RLfER . A BRELPYY)
& olet st rim= Q1gh FRlah dgks X ssh= AW
o2 AFHATE <FHEOEE> VM= i fEABE
MDA APYYIRS Bk HITE.. AB#R 24 0nE mE
BRIALAE.. 2k shod i, 36, #EE Sk o =A==
&S AT,

Ae] 74 g4 ofEe A ET EEE R, 5
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IMATRIERESH Mg o] Zggolm 53] 713} o
wo] 22QITPY. GRS WAL, FRILIERSI] Ak,
IS, fFkoll oleh ol T2 2200k JIIE2 1l T2
FEEO R RIMITRSHAA EEILE S S AT A
B Rkl BASEE A B, I 9o = i
111150111 9T A =i o O A el S
A ifE7E E5-ske] M EshH Z1ek g 2
&< ok RLAE A TEILERS, BofibE 282 o
ojg} o] =FAb=ERo] A fitiS AA sk B
&S ST 9EE ote SR 7EH A

v gl A 74 F fLfE7E S RAIE
315 £xl8ta, A=) FAY Ae5E FNA =

AS Atk A7 49 b o] ESAEE o

Al =2 Aol &7 & Aol 7HAS AT,

olo B AFoM= =3 AR EE A I
< AAskE, =4 799 7 &8s NAAA =4
el frolstAl 283 Aoleh= 7HdS Al%-aL ol &
H7¥staict

Y A mollM = 24 TF Ao ol 35 2
TS A% FH O " ks A= o) vls),
M= ZH2 55 A|o]S X Z nonsteroidal anti-in-
flammatory drugs (NSAIDs), "}F3 &4 5 theFst
=S AWtk NSAIDs J5Al= &3] A== 2
Ao FE 2do & S 238 AsAv=
AT A7) = dl vlF] tramadol> = 3 A<
Fzhgo] Hom) WA o] BA4e =9 FHF oY
o] AE-E 3| = gt ©]of| tramadol-S WA thZET
A FoAsAy.

Feiet Bz Aae 7F FllA 7P tiEde
=4 22E& Afdste] FFstth 1 A 7R
ol == Aol AEEHAY, 14dA o= dx
o} 7k=9] Aol S713 Zlo] WEEATHFigs. 1, 2).
TS safranin O FAS B3l =4 22S B39 S
o 7R SHRA A AE] FAdo] AFFHIAL, 14
A A A A=AZI FAHL dE FHol
$E Z1E #ES 5 AT 53] 794 DHT S| =
A 2 A ASAHETL FAs] FTHE AL IR
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BRLPIPEC] =4 ol mixle Add ?ﬂ‘—rLJ'

th & RdolA g o e =4 $ 1-5¢
A= FA7]E 5~289, xﬁﬁé*éﬂ% oF 28 | & %
HA AT, B Ao = DHTOA dF FAdo] o
w2A XY= Aeko] JAEJATH(Figs. 3~6).

2§ F 3, 7, 149R ] =H 23] L=
TGF-p1oll tigh AE AdFstal A=A 94 5 A2
stttk 1 A3 749 5E DH oAl TGF-p1 3 Al
27} 7kl en, 1497 o= DHT A TGE-p1 &
A Z7} FAstAl 7 THFigs. 7~10). TGF-B12
ZEAZ] F3}, Sl Tofste] Hvlol AEAE
FRA o] Frlsta APV 5= W3
SHAM AastA Ao, 7] A9 A3 pHYE 2H
AoA A= FAE ZAANTE Ul TS = T U
< o 4 Aok

A FENA 28 78S F 3, 7, 144 Foll =
zZ )| A WA= = BMP2, COX2, Col2Al, Sox9, Runx2,
Osterix +AAZ real time-PCRS 53) &RIsI¥T =
g4 dd ZF sl BMP2+= Zixﬂly_el B3E o)
7]] o]-o:] =z 33/\4_0_ _7:-.;(]}\]7]‘— 1:1] T_g_s]- Sz, —E_ 6]-1:]-10)
2 ATl BMP2o] AF tiETe 24 1Y Folle=
frefatAl S7tetH, olFole A AES Holjth 14¢Y
Fof ozl M| 57}6}14 BF okl Tk
HJ?J DH& =4 3¢9 $of dizatol vlal FofsiAl
23F oL, 7Y Folle AT Btz vlEl
olstAl FTket o™, 149 Folle AT, HExT
H| ko] F7Fstd ot o akA] eFtth(Fig. 11). o]l
DHo] H-7] Zo 283t BMP29] TS £31A
7l o 9FS = Fo= HALh

COXEAE =20 vl g 9 Zafol 713t
™ arachidonic acidE prostanoid2 HEAIZITE 11 F
Cox2e A 2AME 24 FdFA doy dF
e oA AFel o8 SrreH). dF ke vl
MEZQ] prostaglandin®] A4S 243 555 TF
A ADsle J3e gty T2 ATlAE cox?
7t FAT S-S AT I 22 9] &3S 3] EA
71& el 8% 93-S s Zifli By op? =
A F coxz TS A3 2
Aol vls) A A3FES Kol —‘E%I 5, 7%1 %ﬂf
Tr«ldﬂl A8kt olef iz
W3 Fof] tjZtol] Bisl ko] S7FekaL, 79l

Ln\'

© ozl vlEl froletAl S7tskh 53] 149 $)
= oz, Aol vlsl FElskA S7FskthFig. 12).
olof| DH7} E-47] Xk, 53] 712 Ao &dsiA o]
Fojx = A7lell Agste] cox29] IEES oS
SXAE & 5 ATk

Type 2 Sehale AZollvt EX)eh= Mze) whalg
Z AZolt} H(lone bone)?] Aol F23F
U2, Col241+= Type 2 Zepll& 4= 9&< ¢
o Z-o X oA AA 7S A o
H8E AX AEE X ==t o] FAHA ASAE
= U type 2 RS A5 QEPO 24

Al 2] Col241 HdF Wsh= FolshA] ot
03 AFs g1 F gk 1 t&% DH9| 75
39, 79 Foll= tiE&Tel| vlsl frefsiAl At oy,
449 Foll= A4 B izt vl fejstA S
FATHFig. 13). ©loll DH7} E-7] SRkl Col2419] &
A T7HA 7] S sk A7 A
Aok
Sox9= Sox TA ] MR, Col2413} A A=A
X Eo] {7t} Sox9-2 type 2 ZEHalle] AAF 24
w3k - 9 P 2d §9 F gz
Sox9 HAZFE =4 1Y § A vepd 5 74ste] 5
A, 79 Foll= Aol vlal frefsiAl Atk \E
DH2 39 ol izl vl S71etla, 799l
frofatAl 7kt olF 149 ell& THAaskA| R o
ol dlsl] 442 SIIthFig. 14). ©lol DHY| &
| ZRbol| 2h83te] Sox9e] WS ZXA7|AL A=
P FEFE F= ZoE Hth

Runx2 ERA 2] 3} 51 & FAo Bzl A

RN

n

o riz [V o e

bWy

Ab AAEITH?. Runx27k Aol| HolAE & FAo] &
WEA erow, FuAE Bah G NXJIH—E Aoz
oF# 011:}32) -a—zg_ onl 3 q]z:,{/] Runx2 ke

._:_.;g 301

Osterix= Runx2<} ?’1'771] =9 E]'/‘g =t %EHL-.EI A=
slol] A1 AL IAE =B AH E(preosteoblast) 7+
et FRAMNEE B3l b 7199, Osterix7}
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Aclg Ao ZHAo] o] FofX A Y Ao L
HA ok Aol WryF AFE T Osterixo] ¥ o]
HA XS A5 ERAES] 7]E0] AstET, &
£57) ZhagEve A AT 2E §E $ oz
79| Osterix TAFES vlwg A7}, =4 39 Fof A
el vlsl fFeletAl S7FFAAL ol Foll= frelAol
%3101 FRE APES At o}l DHT S =4
3¢, 79, 149 ¥ 25 tj2a 3 vlaste] ST S
155 wr«l 3HA] 2UTHFig. 16).

=4 i & ZF GFpEE DHTS] th&w oyl f4d
Ak s} Fo) & A 39 $of] DH2| Col241
2o 7131:5‘].9\5157_ BMP2= §9)3A 7443 vA
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Runx2 WAL 7443819931, BMP2, Osx& S71381992.
U folakA] ke WhE Cox2, Col2Al= o8kl &
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43101} o]= = Eol& ALP7} obd % W F ALP
9] grolB= DHYZF & A HA= Y-S ehds]

=

o
-rr;(
234

o> r\l
E
o~

al
of»
ol
-
l‘ll‘

-
)
rlo
oa

> MO Lo o
EY

q3l}y Br)= o)™}
b 327} 93 E]H AST, ALT, LDH 59 8471 &
ZF02 WEEEF AST, ALTE IHAIE9] 448 39l
B 9}5 F9 A7} FePY. AST kel 73-%- DHTS
24 39, 7Y, 149 3o =) Hl3] Z7sta oy
T folxdo] QIAtFig. 18). DHTY ALT 3t =4

39, 7¢ Foll diRTHG S8t 149 Foll= i
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oy Br)=
7rRITy,
BUN, creatinine= 2752 91T 4+ = 8 A
3#o|thY. BUN2 DH oA 24 3¢
uj3) 271815 79, 149 Folie 2asht 25 felaiA]
& UTHFig. 20). - DHT9| creatinine a2 3%, 79,
149 F 25 e sE $AE wgont nivh
A2 FrolskA] 2ekthFig. 21). o]0l DH7}F A171%0)
kS mx)x] LS & 4 )
u}x]ek O 2 fotal cholesterol %

A tAjel st BE AR

ofelem W Bl A7l WA slow

1 triglyceride2] 74-%- A
o]tF?. Total cholesterol 2]
7d-%- DHw ol A= =4 39 Folle S7ehd 193kl
BUom 7Y, 149 Foll& ozl Hlal fFofstA 7+
A3 tHFig. 22). EgF DHT9 triglyceride a2 =4
T izl vlal folshAl Z4Askdan, 14
Aol = FHastd ot fFolekA] ¥ktHFig. 23). o]l
DH7} &% Aol F&e vX|A| o 7 7hsAdol
RS & T ATk o]} HAsS JunkbkELYYE S
ol AAPZe froldt AxE nRIths A77971 o]
FE F7HR] A7 7"k
=4 i $ 2 2l NS aAL A ghs vl
w3 B =4 39 Foll& thxwrol| vis) DHT 9 tri-
glyceride &t 2|8l 7143191, creatinine #42 7+
4, ALP, AST, ALT, BUN, total cholesterol 4+ =7}s}
RO} fFolstA] skt 79 Foll= DHT9 total cho-
lesterol, triglyceride %t -2]3tAl 7FAsll o™ ALP,
BUN, creatinine 42 73A3F3al AST, ALT 32 =7}
stal ot FofshA] °—‘9;EE} 49 $ol= DH| ALP,
total cholesterol -2 28kl 74431931, ALT, BUN,
triglyceride %k Z.}ZJ:, creatinine #k2 FAFSHH O
AST @& 7Vt o #ofshA] 3dth
ool A+ AAE THMEH EH—E»]‘% =4
HEsEe] =4 24& BES9S W 24 74
HTolA AF Az 7} 2 TGF-p1 2d %3
F7He RIS ¢ U, =4 1494 DHT Y =
ZA]ol| A TGF-p1o] thzell visl &3] S5k A=
IRI1E 4= AT} =3F )29 BMP2, COX2, Col2Al,
Sox92] WTFo] fofdk S7He HolA| ¢&+= Hl HIdl DH
T2 - 799l BMP2, COX2, Sox9, 144 &
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