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CCMP88-RD-036
The Effect of Buyang Huanwu Tang on Bone Fracture
Healing
Jaung-Geng Lin
Institute of Chinese Medical Science, China Medical College
ABSTRACT

The purpose of this study was to investigate the effect of Buyang Huanwu
Tang on bone fracture healing in male New-Zealand rabbits.

Rabbits were divided into two groups. On left fibula of rabbit for each
group was given an artificial bone fracture, and after operation, the Buyang
Huanwu Tang was served for experimental group but not control group. Also, 7,
14, 21, 35, and 49 days after taking it, a general blood examination, serum
biochemical test, and measuring about hydroxygultamic acid aﬂd calcium in
bone scab will be given, and the observation on biological mechanics and
clinical test is to assess the influence of Chinese medicine to the effect of bone
fracture healing. The results indicated that in experimental group, the
concentration of calcium ion and ALK-P in serum is evidently higher than in the

control group; also, in the experimental group, the content of hydroxygultamic

acid and calcium in bone scab are higher than in the control group. The anti-




fracture of fibula in experimental group was higher than in the control group. In
conclusion, it is to evidence that Buyang Huanwu Tang has the healing effect to

the bone fracture of New-Zealand Rabbit.

Keywords : Buyang Huanwu Tang, Bone Fracture Healing
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Fe g mer# (Ketamine » k4L E » & PERBR)EILAR
%) (Combelen, Bayer AG, Leverkusseen, West-Germany) X 1 : 1
B Eb R AR 0 ABLAES AT X » ITREER - HEY AR
o NERTEAL 0 ESH 2 ml 2B AR EA (Lidocaine » it
HE . 45 YERE)  HH5EEHWLMBEFT LT FHEHROTEX
780, DENTAMERICA, CALIFORNIA, USA)# @ 4E8iBER 3 mm »
FREMUAHELS  HRAEUE B2 4BRBL  NE 7
14~ 21 ~ 35~ 49 R B 4R 4E » BITREE S -
TEFBZEE
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Sy RTAMERE  +HRmMEFLAFLORGEASE > &
A EER A H R B K B E(Fuji, medical x-ray film, Tokyo, Japan) > %
AE B ki £ BRSO 4% % % (Ohmic soft x-ray, KXO-5, Toshiba,
Tokyo, Japan) /3 #47 BAR A 4 % > A &9 H 40KVE 20 mA >
BB ERRGIEEES T0 0% X ABA A 0058 -

R R AT B AR

A TS B ) o33 #E(Cell-DYN 1400, USA)BIZ & 3 ~ 4o
o REE AREERA T LR b FRAE o  RaFA
A5 4R 47 B AT RMUEE RAMBASR- g%k
G- st FES T3 -T4-TSH-
BhbRBARSEZINE

Bt REARAEZNEERREEHERIBYFA *-
Gmﬂw%)%A%Gmme%)gAw%ﬁ%ﬁm@%o
LABBRBRTHTG IR RERAE RS ETHTH
5 24 12N HCL K #2 10 /o> K A2 A 8L R 164m (10 NNaOH )
Fho o HEZEREEE HRATEMEAKNA - A | ml F4h
KRN 20 ml REM > HHIRERE - LA T B
B H o F A RTERRAE > 4 RBEHK & %8 A3 560 nm

b, o AT M OD. A 2 ml AEA AR RIS E
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B ERLETR AU RENARABERR
HERERE  HTHoNFE:

FThFHRBAKESE (mgg)

=CHP + ODS * D/ODHP + W

CHP = 4ot R Y B R BL &

ODHP=E4oif £ e B A A BA &4 WY A F L3R

ODS=*k 4o Btk LB &M X E R R

W=F ikt &

D= st HIFER

B P54 B XRE

A K ARTE B F sk BA Beckman CX-7 B9 #RIEE589RE - B
BEHXFThPHHLE -

FREMMGTENETARE

B4 35 RA 49 RER B BT FHA IR E BT LA ~
BLAE ~ 8% ~ BB RYBFHABASE R EUMTFHRAY
o BRER A3 24 s LIBRO EB—I12KH ( SHIMADZU » Japan )
R ENEHRE -

Sost mH

AHE I VA SAS SRR AT T 247 st & 7k #% A Unpaired Student’s
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LmEipaE 714213549 XRERVELE SR &
HELERABRENLER(R) -
ERGYEHEHRAN WV EOREB —~£)

Wk T ROTRGHRTEMTERELIRVE  FRTRE
v 8 EHMAM T FIE RS A SRt wiERigd R > i
TREDEOFHRUAR S HEBRAT 8 S8HadF FIERE 4
CEE G mEREEER - HEF 14213549 X EH
MR TRMETABREEIRME  ERTRBEHBAHNY
BER BBk A skt e pBiiE ek o @ A FRiR
P Tmasy R ibnsne B hlaatag s neRa -

X -ray 82 o9 & R(B &

WkE T ROTRGWERT - TREAY xray AR HBBHET
R EZaaRE TREFHEMASER Y mHBaps
BETrRRAHYHTIHRSRERTREAA M -HHE 14:21-35 -

49 RO FTEREMAEBEE - TEee) xray A H|M BB EETERE

CBiahk o TREBRSZHEHRYA > M ESLEELRAR -

R H AL 8 i a8 L
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Eo s EZHaR B GRS L AP HBEUR KL EHK
T e FRAEZLE - dEATToFHAE 35 X Tra
LR P KB Y B aE S (<005 FHEE 49 X FTha
i ¥ AR BB BB 5 (p<0.05) - R P ALK~ AKILE
MAEE - FH O FHMERRBEXEE -

AW B AhFE PS4 FURE - ABETREAZLE -
HEPTiFHEE 7142149 K> b F F458TR
B 8 5 (p<0.05 &% p<0.01): F45#4 % 35 X » BRELFF
AR LB A S(p<0.05) - hiF T4 47 REBETREANE
BEEZE -

R oA ad b E(ALKP) - A R 5 2 85(SGPT) »
& % & (Albumin) - 445 4 & (total Bilirubin) ~ &% SU(BUN)IR L&
Bedk o AR T Ry B2 Fhm > MgHE 7142135 X &
hF PRESEERAEARBRTEI I HREILBHARSH
MY HBEAH#FZLHERE -  RAKEABOGPTD) - 8% a
(Albumin) ~ 48 j% 4x % (total Bilirubin) ~ /& % S.(BUN)IR E Bl & £ 7] -
Soh o s T BB A(TY) - ZAT KA E(TI)  FAMA R EA
BaEB% £ RE(RAN)-

FhyABABASSEHRIL
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Room MARE 7 14221 R AEATRMARSEAES
AHBE  BASHRLIOER - WARE 714221 X Fha
FhPELTRHERAX BALH L L EAL S % 3549 &
SR MmHAY > B RERRHE LSO £ E(p>0.05) ¢
TRERITEN TR

PR T EFBZ T WA R 3549 X ATREFRHATE

AEHABREHHBE  BFEHHE LT E(P<0.05 £+4)-
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E%kR A TAMBE AT TR BAMTHMEEER
Br o RMEEHAR DAMFTRASLEEMNEGETY  MUETHEL S
HABEA TS BSMEALBENES b~ RTUELAHRTELR

ST -

AMRBETHNGNEBRTARTHRER IO ERLELBBEEY
LR ATRATEFBER GRS YAME 3o Kok - £FIER
xray M BRH R ORE T BB T EF AN RAL CHREQELR
S ﬁ:ﬂ_"ﬁ‘:}ﬁﬁﬁﬁ%zfﬂﬁﬁﬁf&ﬁﬁ%éﬁ%&% s MARIR T RSBl HRE > 3t
SRBRLSHRLEE - BHERRMFTUARTRAGELFHL TR
SH - R R

85 PRSI HRBN AR AT EAFRINARE - LERSHET
AR SHEHE ETHEH  AASETORMBAS > LT RER

plepfo ket TRARBHURSZHES  E LB POHBMERIENE

1
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BB AR  EB BN T AR REA S - Sl At AR M 15 &R R -

14



i

— i 42 i 1% 45 1 1845 F(Calmodulin) & & & % 85C (Protein kinase C)iZ ik
A

REBESHRFAGEGTRMBEERRTRY -

BRabhREZORE T cHEIEHARUAERASESHR &
BEIHBEBRTATP L S FAR SRS LR @B

HELEE 1R B T HB -

SRR RERNEROGRET EFZLAERRETALAHDA T
(cofactor) » 4o #) EMg-ATP#H 4 # X /EDNA ~ RNARH A F S TR TS
%%@%ﬂ%%%%%ﬁ\%ﬁ%%éﬁ*% W EBEXHRSGER
G Tt EREE - MM MEBh BB HITH c AR T 0 S8BT

WAL RBASR MR T EAHENBELRK -

FRRA—REGATORE  ETEBBEHENNHPERGRES
EM - B EREGSTEES > Bit EARERTEER LR
THREGEEZ G A KRB AGREE - REFEMeller F A(I8HH L &
FHGE T R oSBT EESRBETHROMEE - wx
BOGH G MO RE - BERSRTRENELT > LEXHIFHREE
(Parathormone, PTH) #p4% % (calcitonin, CT)fv 4t 4 DX M %A -
AL RG] » SHEBETREGKE UGB TRENm > REBEF

Boh  REORETEYIEAFIH TS PHRE -



ARTBER  TRaHNaF FERTREATRAREHNELL
HBEhEYHSETEES  BTHERIGHEAN T HRGBAR

HRFORACT Bk TR RBAA GBI -

EABEAFTY  FTREAMELAN-LILE S AEREFFTEEE
HeESLTY ALBMARBENTRNBR - FEXRETAT
#5 B £, 8 (Hydroxyproline)fo i 1t 4% 8 B5(ALK-P) 4% & Lok F #4445 4% 6945
Aotk PR e EEBALK-P) X2 RN T -~ Afvaa i - GBS
MK&#H%%%W*@%%%%%%%%?“%%%ﬁ%%ﬁ%@ﬁ’
d b RMALK-PA 3 ho > B85 & 845K M - ALK-PREH K F
HEZHR > MAMSHSRBE T B EE £GP0, Ltk
#TF o ALK-PiEM SR AN - BB R AN EASABE R -
HimAFRNEE A5 E TR -

AEHTHEREET RAHGRLFOETRGY » L&iF Partisiat
BEAERESNHRBRE  LAEFTREURARBAENER > WAL
FOERBEHOMET > A EZBE 0K Pip R R AR
EMER  REROBERAMTELORLTNALONBERE - BLEE
‘Aﬂ%ﬂuﬁﬁ%ﬁf%%%ﬁ%%z%%’ﬁwéﬁ%m%ﬁﬁﬁﬁﬁ

MEE R B2 & 'Y - Hosking (1978)6EE RARAIRH © EX AT H i ¥k i
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ALK-PER A #4 BRTIREML L5 — @B miEsEHE"  Meller (1984)
FANTRELR D @FALK-PEFHEEMASY ) Bk - ALKPE#
Falpe T L RBEHILBEY HE—HABRELGHAL ENHEELE

BRFIH G WG Pab SRR B S ekt B E A eiE -

BREAXAFWREGXMEAR  EFFHABAL0 YU LEHE
B%& G #2588 (Hydroxyproline) 45 B R & G A £ A 88134 % &
LEBREOEFEEFRM £ 262 Al EHARTHMABRE G

EXHES AERLER  EF A FABARS BN Thk§H
MR SR THIEHARG Bt S FERE T RSO EHT -
ATRERBETERTORFH 758 TEESE B REA
(1982) “eh&ERpafy > ETRATHRBEBIBRZBRE T heyod
ELAMS - st MARGELSH TR A5 hTEHMARS S
CRABRBNHRG - £ERBLEF @ AFRERBAHGELFLT
PR A T H AR B o dS H A ;‘i—%:‘%mfft.#%i il R R ER Y
B d b RIAT BB BITERBR G A B HEWREORERY

g ko

‘-'.:

TRAMGRMLHRA - L5 ﬁ%z%ﬁ T HNA R

BOHRATERY  ARHEF ﬁsﬁ-éﬂ%&%i%é%ﬂmﬁ%ﬁf_iﬁ@k .
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AL S R T ) A A B8 K 8 (SGPT) ~ & & & (Albumin) ~ B & F
(totalBilirubin) ~ A ERBUNMRI X4 R AR T B SSHH TR AME

£(p>0.05) » FRAR T RIRMMA AT - FEYE -
BREBABREE 20T FHH-BRLET ER T RBHFTSH)
HEERA S AR BRRETY > RAEMERBEMNKE  £45

HEFERRHAGELFZHET R FRBMKETAHVE  BRBAAR

‘ﬁﬁ%&ﬁ%%%@%myﬁuﬁ%ﬁﬁﬁﬂ%§%°
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BREBHGIENASE SN EEA TG G2 RATHEHKS
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A HARREEEHBESERSRERYY - BahdE - TRARY
BRAFTRELBER  AERRNEN  RELEAOER - £HFE
EHHERFTE EE NBERSER@EERLEN » ik FIENER
LARZ B HBATeEE)  REVRBRZELEY - §H )

ERMEEOGEREEN TR EELEE R T - R F @Bz N .
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A EREMEHEES Lz by

BEREE T e
BB AT 8 E (ko)

7% 2.724+0.13 2.63+0.21

14 % 2.6740.09 2.57+0.12

21 % 2.56+0.05 2.73+0.16

35 & 2.874+0.25 2.93+0.31

49 % 2.71+0.20 2.85+0.18
%% 58 (k)

7 % 2.774+0.15 2.69+0.19

14 & 2.73+0.14 2.60-0.10

21 % 2.6340.17 2.85+0.21

35 % 2.9340.09 2.9840.13

49 % 2.92-+0.24 3.00-£0.29

n=8

FHE TR
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2o Ak ahR s o MREERICZ LR

BREMER ] ¥R
& 235 (10*/uL)
7% 12.72+1.38 11.52+2.42
14 % 9.03+4.53 12.45+2.17
21 & 10.75+7.18 11.76+3.62
35 & 11.50%2.21 10.66+9.52
49 % 12.92+5.65 11.82+3.87
4r 40 3% (n/cvumm)
7% 5.35+0.62 5.65+0.31
14 % 5.42+0.85 ' 5.3740.81
21 & 497+1.12 5.4340.95
35 % 5.76+0.37 4.624025"
49 % 5.23+0.48 5.340.20
oA (% /mn)
7 % 53.83+1021  44.32117.26
14 % 44.74+12.15  51.02+ 948
21 & 48.57+1534 472341743
35 % 56.50+ 897  54.42+13.67
49 % 71.69+ 950 56.06% 8.04°

FHEEREE
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RE IR ~ T3 3 o b 346 L2 L B

REHEH Tia A3
IR L B A (%)
7% 32.26+2.53 33.58+5.75
14 % 34.631+3.86 36.30+4.86
21 % 31.41+1.13 3475+1.64
35 % 33.24+347 32334524
49 x 32761437 33.21+3.33
I 34 ﬁﬁiﬁm?lf-%iﬁfi(%)
7 X 33.7513.53 33.34+237
14 % 33.63+2:58 35.66+1.62
21 % 33.92+334 33.2743.50
35 % 33.4211.63 35.82+2.34
49 x 33.30+142 33.38+2.55

n=g8

e LS
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FUg 45 4 WETRAEZLR

BEEE TEyR #8848
4§58 -F(meq/L)
7 % 15.31+£0.43 12.52+1.23°
14 % 14.40+0.54 12.98+0.82 !
21 % 15.06+0.44 13.57+£038"
35 % 13.294+1.37 12.64+0.78
49 % 13.53+0.73 11.81+0.80"°
$% & - (mg/dL)
7 xR 2.25+0.54 1.8740.44
14 % 2.46+0.34 1.87+£0.38
21 & 1.75+0.43 2.31+0.39
35 & 2.73+0.13 1.79+0.24
49 % 2.04-+0.32 2.34+0.05
&7 & T (meq/L)
7 X 4.04+0.45 4.5510.42
14 % 4.8620.65 4.3120.79
21 % 4.32-+0.77 4.12+0.37
35 % 4.46+1.07 4.07+0.55
49 % 4.48+0,38 4.53+0.24
n==8
TR E

¥p<0.05, **p<0.01 -
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REH - RETREZLR

¥EHEE T a3
58 -F (mg/dL)
7 X 5.69+1.57 5.72+0.83
14 X 4.45+1.12 5.62+1.34
21 % 5.431+0.89 54241.50
35 % 5.24+0.32 . 4.54+0.43"
49 % 5.63+0.72 5.3240.94
Bk F(meq/L)
7% 101.43+1.54  101.75%+2.42
14 % 101.75+2.57 99.68+3.59
21 % 102.54+2.62  102.27+2.75
35 & 103.57+1.33  103.03+2.30
49 % 9937+258 100.94+1.83
n=g
P TZEE

*p<0.05
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B E PR DARUAR aFAREZLR
BEER et $HR8 4
MBS B (TU/L)
7 83.54+15.65 46.86+14.03 7
14 % 101.23+13.24 68.35+15.75 "
21 & 89.65+12.93 73.52+14.85°
35 % 62.751+ 4.52 38.37+16.35°7
49 X 53.46+ 435 5420+ 5.41
SERE NN
7 % 57.56+25.35 46.86+ 9.63
14 % 71.86+25.93 68.42+15.86
21 & 53.45+12.37 53.28+17.78
35 & 43.861+11.29 42.86+12.12
49 % 56.38+ 9.48 58.64+18.02
& % & (mg/dL)
7 % 4.531+0.42 4.45+0.16
14 % 2.42+0.52 2.1630.24
21 & 4.58-+0.43 4.46+0.60
35 % 439+0.23 4.6710.35
49 % 4.61%0.55 4.43+0.38

-8

FIHEEAREE
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RE BB E S REREEZ LY

BREFE s $HE
s 4 £ (%)
7 X 0.46+0.10 0.4510.08
14 X 0.510.05 0.57%0.12
21 & 0.47+0.03 0.51+0.04
35 & 0.534+0.08 0.5210.08
49 X 0.49+0.05 0.482%0.06
sk F f(mg/dL)
7T X 15.36+5.53 15.53+4.08
14 % 16.56+6.61 18.67+3.33
21 X 15.07+£4.75 17.32+3.46
35 % 17.34+2.36 16.76+4.96
49 X 18.86+4.40 15.20%+6.53

n==_8

FHEEREE
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N Y FRBRE

s ZETRRE ~ FARMRAARIREZILR

BEAR FER A HE@
¥ kB (ug/dl)
7 X 332+2.20 4.64+2.52
14 X 3.68+1.30 3.37+1.01
21 R 3.5040.57 3.24+1.84
35 R 3.64731.63 3.55+1.75
49 X 3.15+2.24 2.83+0.92
= a2 F kAR F(ng/dL)
TR 60.5316.40 66.411:10.56
14 X 75.10+12.63 83.491+14.53
21 X 7348+t 8.92 74.78+14.67
35 R 6732+ 651 66.92t 5.62
49 X 65.78+11.39 67.38+12.31
F Ak A% 0 % E (uv/ml)
T X 0.32+0.12 0.35+0.08
14 X 0.35%0.10 0.331+0.07
21 % 0.43+0.06 0.39-+0.12
35 & 0.36+0.08 0.41%+0.15
49 % 0.39+0.08 0.41*0.08

FHATREEL
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B BT ARG TR i

WMERIEE T HRm
3 B 8 B (mg/g)
7 % 27.03+1.74 22.82+1.13"
14 £ 37.28+4.57 30.21+1.69"
21 % 30.67+3.02 25.69+1.12"
£54-& (mg/g)
7% 210.10£25.35  134.60-++32.75 **
14 % 240.35+18.36  189.47+3880"°
21 & 2504134040  189.43+39.56"
35 % 2543245598  238.43-+32.69
49 % 25574+11.02  244.52+18.27
n==8
FHyE 2R ¥

*p<0.05, **p<0.0]
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n=8
FEEEEE

*p<0.05
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