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55 The terns "vehicle" or "carrier" as used herein are neant to refer
to any liquid, sem-solid or sol k& - (ér'als, either synthetic or of
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vol ves the participation of various types of cells. The initial process in
bone formation is the prolifera- tion o hllga 5td1l age cells
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24,25[err]- treated %roup of chicks in Exanple 6, 9 days after experinental
fracture. Fi gsEXAMALE510 are similar views to those of Figs. 1 to 3 of
preparatio tﬁéﬁ@ histrall 4 H)28; "M tRhe Jr OUP i N
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fracture. ng BPEY%‘SS"'QWI"?&P(‘S%{Y:’WFM@ MeYPYUR% of a callus subjected to
pa-

a torsional stress, indicating the 4



rameters neasured (see Exanple 7 herein). 25 Description of Specific
Enbodi rents EXAMPLE 1 2.5 9 of bone 19 ated on a water bath to 55
Cand to the nelt there was added a solution of 30 250 pg of 24,25[err] in
0.5 mM of ethanol. The m xture was stirred at about 55 C for several
seconds and |rrrred| ately cooled in an ice bath. A sanple of the m xture
obt'ai ned al® Qﬂact ed vmth or rmnet hanol , the extract was

evaporat ed (f)q"od'fg ﬁ?ﬁ?’“ﬁ'ﬂ ubm tted to HPLC anal ysis. The

resirting dRagl 3 e | (bS(OM.bI

chl or &f or m net hanol extract o e sane one wax which did not con- 35
tain the vﬂhanlyrso[uhns}:onmﬂmbé nhmin DEhmtabnlitgs wiré injected into theetighttibia dridehecuehicle s
was an ad(@rachis pif)onl e@hﬂﬁﬂﬂﬁhha e curve o tal ed fromthe
first-meng 1o At o,v i ?Ff‘f a8 fon treqt ?Fﬁ @pyR of yachitic
Thi's pgovety 'f?}' wﬁswaﬁd@%mﬁbarm iiha GRS e 2!
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of 24, 25[ were]remeved, fiked 3r0119% cheittral wndﬂehwe.ttmtld'l teH repd embpdded dm igjycah eweth- of
bone cenefgrylate. qns!ec&th%% ngifudinpl sefions were 6%{ »ﬁ quﬁ riven !§EH$erd
wi th pgestRl pRExampetty fght Oyt Tiedpauts T8 RHMIIRSIAREL IR the fRioweg the cenent,
the mXxture applied to the fracture site and allowed to set. EXAMPLE 3 A
solution of 200 [err] of 24,25[err] in 1 mM of ethanol was intinmately

adm xed with 2 g of a convention- al absorbabl e bone sealant (main
conponents: ox fibrin, ox collagen, dextran, glycerol, water) by knead- 50
i ng i ®a glass nortar at roomtenperature. EXAMPLE 4 500 [err] of
24,25[err] were dissolved in 3 m of ethanol and the solution intimately
admxed with col- 55 1|agen bone powder. The ethanol solvent was then
evapor ated under reduced pressure at roomtenpera- ture. EXAMPLE 5 60

Heal i 8 of rachitic | esions in chicks by |ocal adnministration of 24,25[err]
into the bone One day old male chicks (Gllus domesticus) were depleted of
vitamin D by feeding thema vitamin D deficient diet for 4 weeks. They
were then divided into four groups and injected directly into the proxinal
epi phy8is of the tibia, every 3 days, with one of the followi ng: 65 4 EP
0198 213 B1 (a) 10 [err] of arachis oil; (B) 10 [err] of arachis oil
containing 3 [err] of 24,25[err]; (c) 10 [err] of arachis oil containing 1
[err] of 1,25[err]; and (d) 10 [err] of arachis oil containing 5 [err] of
25- hyadsoxychol ecal ciferol (25[err]). 5 The oily solutions containing the
vitamn [err] metabolites were Injected into the right tibia and the

vehicle (arachis oil) only - into the left tibia. Two aditional groups of
chi cks were studied and served as non-treated controls: a group of rachitic
birds 4and a group of vitamn [err]-supplenented birds. 10 Fol |l ow ng a

course of three intraephi physeal injections the chicks were killed and

pl asma was pre- pared for the determ nation of calciumand of vitamn [err]
met abol i tes. The proxi mal epi physes of the tibiae were renoved, fixed in
10%-neggt ral formal dehyde, then dehydrated, and enbedded in glycol neth-
acrylate. Non-decalcified, 3 [err] thick |ongitudinal sections were stained
with toluidine blue or von Kossa stain and exani ned by |ight mcroscopy.
The results are summarized in the followng Table 1. 15
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Furthernore, treatnerng{wth allf netabolités resulted inla sidgificant
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nation and the calluses of the fractured tibiae were renoved, fixed In 10%
neutral formal dehyde and pre-:35 EROaBRWBInely for |ight mcroscopy.
Decal cifi ed preparations were made for Hematoxilyn and Eosin (H&E) staining
and undecal cified preparations were nade for von Kossa stain. A control

group of Ccky GKSwnVRY Falid 92kHa vilaiin PEdeR@sTE INRRY Hat WeRe jeciedaintr@Pipifledly with
bone wax mb(oﬁkndlod with 24,25(0HR DB readiyedddw plakres ct}noumndnsrpf caidivi sintilat fountréatert Ur €

6 m ot bids; Nes olethe: by ine m@uvmdﬁmdq\:’té ng J
[Ste N %a ﬁiﬁéﬁ’ﬁ’% o%léﬁﬁ%%%g%%ﬁ&%ﬁ@% %m&@«%"&a"’ﬁﬁ’"ﬁ%l 'OO

t he forrmtslnﬁ,as it D-8appleiented fracture sites Wnere 4,25[err]

bone- wax Vvilt® upper b Iaammseﬁn alb biedsr \m‘a'sﬂ!l carfiiaginoust copsis: indda
after t hé'vmferzeﬂ 'ﬁté'rD) é’t“?’@ :gé}'gg % '"t ‘Prd?ﬁ

(vo e ﬁmmt@ﬁ:éﬁﬁ ok i :aﬁz‘tﬁga
than in nes an Gr&’n&@ & % ipH

in Figs. wlram&ﬂia&wﬁudﬁu ibﬁma&amue raW| ngs in ?o - low ng can
be seen: sresuls prﬁvaahal nﬁlecﬁen d m 5(QH)sR:0qid o@lfeduceths smen mafncl@&st whaeteasdd- x70
(Fi gs'® 1 QmP F |a.f qu '%ml'?kgb'ﬁﬁ“"t he
D- def i CI Vs ggmgt on gnd 3
(HSE st aiidte pr uﬁ&B‘i‘rﬁi\@H ok, theiRjotad 5.&.3 mthe %'eétﬁne tabdﬁte ety

f ew bl oodh & eigifidant ifdrehsd (h the hamtier afdstectlasts auamhpagdtt&nemchm mgwasZméswmmKossa

st ai rep them@llomnmmit@ﬂ)zbﬂmmn inthe cartilage area (Q. In Figs. 4 and
5 (magnification x70) and 6 and 7 (magnification x280) which were taken
fromthe g4y rr] -treated chicks 9 days after the fracture, there can be
seewa | arge nunber of blood ves- 55 sels (Bin Figs. 4 and 5) within the
cartidsag @romdnonau bunetibmhhm bbcbgﬂ Bpplidgion bf 2395@1)@3 inbon@winia the sile am fnaettnei fi-

cation ("Cal" |n 'al ﬁ'a SgG Imiossa sg)a n The chondrocyt es are "&R‘@rp‘

di fferent EFS | gw& %’Eg‘ from
i t astz th

the D defgbﬁh e SI &Wﬁ nid r’i@cd‘ng & tibl e&%&"gx are

stil Iaoverpyse‘desm eyges mun & ofrengental bure iLight 0r3) with! theh

d| fferentcalasbdm'ansversalmmmarqfnhem |mgt55Q QMMwQMBWOMGGGﬁQH ng

von R atthe g gite op 7 bot G"
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| n Fi gs. (Rde)t aa. aﬁ&&l’ rtor @onyKazsa istainTAt wnaéngwup of
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mlleu wis¢ 5‘9&%@9 tre
doe T,
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of nor malthe teated mmup Bat thp prcedges efdhq:bnne& 8t ther Eaeture sitg Wlmicargv tvapmatnld than
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observed I n the experiments with the VI tam n D-deficient chicks, as
descri bed absvezaﬁﬁmuss&pﬁmws &teuagn@w@&oz %70=(Fig$. 1aamd/2band1x2§6 FwB ofon

sgpra e oy f@r?ed
dopl oo 59 % ?%e.%%&* R b EF%"%F : f%&‘ags

preventi g rexpo rom a threet
.were tr eat laohgsewarny 55(n€k§yiﬁmutbyx7lo)1anq eahd Grtmawﬁﬁcdnoa x[zsm m]h:cbfwecdttakechdnc thfeer ol
for the @4126(QH)2Ds

sterile cO | 9 " A Ni&s 318 d !
sl R P

t her et hramhaeénsn el§) B i Fitg 9] magnifi uanbnxzao pWith far dffsdntistionMint the
fingers deamesjhssueaanduequﬂcaﬁona wttevmtw megnification sF).c k s were di v

Into % grgl 1o 1%&’91‘32"5 ?‘P W%@cﬂ;ﬁﬂsg Fl,fa%f
7 L
24, 25[ er c%; uﬁ H}l;. '15) b i % laginous
fracture ,ﬁdu lu)] InFigs. 15 (H&E stain) and 16(von Kossa
stain) new bone formanon is seen and in Figs. 17 and 18 {von Kossa stain) - endochondrial ossification.




1lerr]25[err] were used, while In the thrrd 3roup a conbination of 5 [err]
of 1[err]25[err] the and 5 [err] of Blas I npl anted. The fourth
group was inplanted with a plain bone vvax and served as a con- 20 trol.

The chicks were sacrificed 7 days after the above operation. The fractured
tibiae were A giiicsbt BN xpohiMmerils Was Cafictl bl withawe Prodps of forsialTeitknini Desuppidnientad
and the endschsmame{ycu doetiol igroup anrlia glours teeatad with Yisl usual 24,.25(OHRDs In ataertiance with the
speci‘men bﬂdﬁwn@n @W@Jpgﬁ!‘ lisvere, sifnilar &9 thpse obgeryeshinydhe; experiments g
a Ui saf”“hf'ggf"faﬂlﬂ‘ ifgs: asqgped 26" (Instron, England). The nachi ne
was suitedgkmpptief sion testing and the 25 rate of deformation produced was
180 degrees/mn. The strength characteristics of each bone were ana- |ysed
from the t Gheefectan2d, zsrgrl)amnwbt azareuzwmweqhammompeemmmour

o e ‘T"f, A e

7 days of ra@&umea:a s:0ere Perormed unden gchl anma‘sthb&wwntam tidocains Al shindricision avas
t he nor nal madéprsieesterilé bmdmon'ﬁhiha tibig was e %ed apg a tramreepérelems de!lev thesgihrough with

format i'8n & kel & ure

D
the cal | USW ﬁ{.'ﬂ?oﬁﬁéf‘,%? o 'Eséaﬁ%%mue 5,21;?
conpar ed Wit§J5(dH)eD O @nsarwma?m them@roﬁ aobryibihiienafs? S rM625(0H )L Psiesh

The el ast i 24,p3(0HRDS yas)“fnphhed (hé fourth graupias impianted with & blain benetwax agd seoved as asm:re

Therno’ﬂOeaQ’e'd angle of the 24, 25 err rQu atrble wrthth
oo o9 sl et et T °a:?rf:£a;§§§:r$m& ok
simlar ser}esg ,;f

sackif i ced Tastingl wﬁunﬁa‘nt euodtlhﬂas (1istrod) tEAGla) matrirachr whDfuited\faK torsionetesuaj s th&4
days of2sheaite fomatlne bedmd waetﬂ@amreeﬁfmiu-a e@eﬂsms of 9&9" bafd wete ana-
coul d, howé‘ﬂq '? ?‘hf'? F ﬂ @Q sﬁf“ﬂ'ﬁps
it was sur[J® 52*":,‘: t!aJs"lﬁ
original f lha&&ru rhearﬁ bﬂﬁe cdhugiwag rewanﬁannbaﬁ@m mnﬁiacms B Gis lpha

t he headoed dicted dbriy 2 dayst bnmﬁm eftrrearlgao 24/26(0H)is incsemsednsignificardy theolsength” bhtba

bone. The ealtyepxpressestin maxmum dorqueand thp mg'pkféﬁ!rwsmempﬁreamme gther g5eups. eepecial-

EPﬁE'e”‘S{‘Sm"ZE%;ﬁE"*T%%%W ﬁ%}% o S S R R T
at e

the thrse Qe ERamgid 6 evtamn err derrvatrvesthe cal l us was

about tw ce &sumﬂarrsanq exaerimmslms Hh’chhrcks were sipsified 38 daysmatieothe d
series of "ﬂ'bwﬁ's“"f?@ﬁ' 5i%e I‘é "H‘bt reln 'q ‘H’l@f’ﬁ iy ragpegtsof
the control® gfdo oje % O*di é)&"é?:.e f';?:é'éﬂ
heal i NG ,he s*dhgér&ﬁdﬁﬁﬁlﬁ@mhﬁn ﬁmdns of b B6ed TheOSXOBE.

24, 25[ err] tidemwas mm:rérgr&m Mmrﬁhbmg%tofdwespaﬁmm Erokwea Hben prigidal p&mne sitef,
view. 50 53vhe@aste remdiiy S0P Lrokyat pihiet portions R “ga cimen. Theepueys) eeaclygontis,that in
calus G ouﬂ‘e three groups treated with the yjtamin D3 qagyatiygs the callus wap gbgut twice as siyqng @s ) the

lig
Torque 4 ?nm%ﬁéoned b &S&ﬁ'\ents it rs aNd flbHAB® nate that only the birds of the control
(NNayx[ err ]groupsullshowed conside % fAlPditex{4cdayd of healing. M degx[ err]) Nor nal

7 28. 71Cenciuion: Thituses &anizn &Sponse teOocabmplaptatbn P 24 25(0H)283 werg faund ®obe the |

4 strongest oges from a mechaniplpojnl gt vigs: 56, 06. 9 3.65[err] 0. 40

3.010. 54 10 1,25[err] 6 13.89[err] 1. 83 62.5[err]5.3
3240. 38 224024 24,25[err] 5 20.53[err]2.05

81.45.5 4.100. 37 2.53[err]0.27 1,25[err]+24,25[err] 6

15.271. 15 79.8[err]10.4 2.67[err]0.36 2.10[err]0.34 * Determ ned

after 755days of healing 15 **NVEA- SEM [err] NORMAL - unbroken tibia
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20 EXAMPLE 8 The effect of intra epiphyseal injection and | ocal
i npl ant ati on of 24, 25(CH) 2D3 -on al Eﬁpﬂﬁﬁzb%@éphat ase activity 25
I ntroduction Al kaline phosphatase activity serves as a bi ocheni cal

paraneter for bone formation (1). but its exact role is still unclear (2).
In order to guantitate the changes,in endochondral ossification which occur
inthe ep ':"*'-"'-'—":--'-“ H— oot S f—t6 ation
of 24, 25[¢ , we neasured"che #W(' i ne 'f': tas--. t|V|ty ( s De5|gn
of ‘“He experinents: 1. See Exanpl 108" €l t he 3,1 o5 S ng‘g

of Iﬁj ection of 24 25[err] 2. S& arrpl e 6 here| n 'or xpe 79Ca1 1 us
formed i ? -y - p I U 5 VA 1 TW,-W?‘TS

: oI E: 32, i

i nterval s)- thelntraeplpmy 8'[.0@&1@ del ; ays [ t he
cal lus foP¥MAY nodel, the ¢ cks‘%@?*ésﬁl N $he’ e|§ RS at es
and the ch?ﬁ( Bawere dis- dect edd8MdB3he B3 honod vmtr?'a%?‘hl d of

a Pol yt r o2#,25(OHigRani zer in i de- cokUSBRO5M NHA@SB.8oNnt 2410037y 3. MASHOL%Er 1]
(pH 7. 4) ,1,25{0HRDARS,RSOBR0s ate 20, 3597411 g_ﬁows.&fo.m n. 2874438 r] . Bne0.34
e

super nat anpéleriihed aftor 7 828 6f healingd! Kal I N osphotase 1n 0.1IM Sodi um Barbrt al
buf f &, peMEAR-SEMN p-nitrophenyl phosphate (purchased from"Sigm") as a

subst r at ef NORMALS+ unbrohen tibiat er mi ned in the enzyne extracts by the Lowy 40
met hod, and the results were expressed as units per ng protein. One unit of
phosphat ase is defined as the enzyne activity that |iberated |I [err] of

p- ni 2¢ op Ed’er 0.5h at [err]. Results and Di scussion: As shown in the
fol I ow idcfon! shd FocdBmkiBstatioR @1154,3 Shéikafe gHobphataky
after |%{,§§§-€ar’r’§ﬁ?§ 'r‘;&?%'on ofn %2 25[ erbr] The desgdrj‘gg%ed actlv?troyﬁof this
enzyne correl ates wel | W|th our f| ndi ngs (Table 5 bel ow) when we deter-

m neds AP Nkﬁll.mlj i argme 9 (1),
compar < o e L R R
ref er encggasy ppss of al kal i ne phosphat ase ac-

- h <
tivity cbéxigadmeaxﬁemawre site. This d| m nutlon of activity was not caused

by t B¢ death of the ceIIs |n this re 0 cture, because a
siml.ar e;[ggtE"M'B:e ?g’ﬂ : 'ﬂ@"%’f'?ws mf% 3%-0st eal fractures
(i n which e ERmpig Sharem ogEpenme ncI u5| on DS L eat ment wi t h

24, 25[ er r |anefAG 36 (@Mje@lioﬁ@ﬁih 3 BdyS Gritéreils) inOihé InBaspPhyRisyl Srettionanedst; and? abys ivr by
i rrpl apt athieealivs mirramg rmmwmw anmmmmmwunma avg;aw@ﬁss wereidis- t y

whi ch |sse0tgd f ndJfomdgenized, nging 98

213 Bl TH83dM o m'{ggéf osgmagf‘ W%.ﬁ ‘m; ,gsg;m;} o th

24, 25[ er rﬁ@u as a substrate i fhe of: \éixirattsoby the Lowry
)

U/ng 4p" Omethbd, tﬁbﬁe%g wereexpressadasunitsperilg&[‘umlrf +D; 24,25[err]-treated

4. 1] er r ] 0.Gne-udit@d phasphatase is defined as the enzime petivity| tt)at‘,nbera_)ed 24mgi5<pm—mqop|@qnglanqu

2.9[err] @5hak37pan of 5 neasurements [err] SEM 15

Tabl e 4: Pegilis pockQiseusson: of direct injection of 24,25[err] into the

epi phgs eal AW It thY RiidwirgTabibs 88Ad ¥ thb i & maR6disbicorCiitekeP Sotiity [tter local ad-
Al kal T ne mplisragonat 24585(@Davi ty U/ ng tissue Unhng protein
The decreased activity of this enzyme correlates well with our findings (Table 5 below) when we deter-
mined AP activity in the epiphyses and diaphyses of normal chicks in comparison with rachitic birds; as
well as with the published data in references (3,4). Shedden showed a loss of alkaline phosphatase ac-
50 tmty close to a fracture site. This diminution of activity was not caused by the death of the cells in this
region, close to the fracture, because a similar result was found in the periosteal cells in subperiosieal
fractures (in which the periosteum was intact).
Conclusion: Local treatment with 24,25(0OH)2Ds, either by direct injection to the epiphyseal growth
plate or by implantation into the fracture site reduces alkaline phosphatase activity which is indicative of
55  abetter healing process.
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%0 [err] control 109. 5[ err]

14.8[err]4.0 24,25[err]-treated 48ER[Q:198)218 BY 10.5[err] 2. 4
mean of 5 neasurenents [err] SEM[err] the control is the contral ateral

£pi physes to the injected ones 25 Table 5: Conparison of AP activity In the
£pt physes and di aphyses ob- tained from

formal (+D) and rachitic (D%M@&ﬁwhwmmﬁdéﬁPw ty Ung

protein 35 — PP RySTs- -3.9[err] -D
£pi pHysi s 9.6[err]2.0 ¥9"Bi aphysis rasly =i - i aphysi s
16.01.8 * nkan of 5 measureref ¥ MRS ‘*“ﬁ orro—E—DB— 1974, A

B ra b

fine structural study on the*dxPPH®P| | ul ar acti of al kaline phosphat ase
bnd its role in calcificationD:2425(QH)2Dsdrpaled R 41404 501204 2. Kahn. S. E
gafri, A M, Lewis, HJ., ArsBriconrolC., 1978, pudidt®.Zation of al kaline
bhosphat asé0f rom ex- 50 tracw of 2t ure callus cartilage.
Lalcif. Tiss. Res. 25:85-92 3mei @5 iveastvententstSEMNStrom G, 1982. Al kaline
bhosphat ases i n endochondral ossification of rats Iow in cal cium and
Yitamin D deficient. Acta Orthop Scand. 53:317-323 4. Shedden, R, Dunham
§., Bitensk. L., Catterall, Table 4:Gheinfiuencelof direbOnjéction 3f 26 28{OH)2D3 lafok al | ne
phos- 55 phatase activity i n tmapiphywbsl glowthgplateon AP dethdty nmaghificchicksir es. Cal ci f .
Jiss. Res, 22:19-25 The feat

di scl osed | NAlKalivd phosph@asemagtivilescri ption, in

dhe clainms and/or in the acconpanyi ng draw n e bot h inely and in
$ny conbi nadoi on thereof, be rar—_tor real::;iM‘ €. 1 Qa4 on I n diverse
: DAl %,

$O fornms thereof. Cainms 1. 4 fOraglafifa § T €at Megle, sd pronotion
$f healing of bone fractures—ef of]5 ARr Y Ll ptooded ani mal s

g nclwdi ng humans, whi ch conpr, 8% % b ' gm” 24, 25[ err]
10 EP 0 £%98 213 Bl Table ’oﬁh’ e T %m\;ﬁpn calTuses
freated locally with 24,25 err] G oup

I VIt

ng protein +D-control 5[err]-treated

§ 1[err]0.4,;,D - control

D, 24,25[err]-treated 2.90.4 * nEs: g gshrement s SEM 15
able 4: The influence of direct inj [ : nto the
#pi physeal growth plate on AP activity 1 n rachiti G oup

kal i ne ph%sphat ase activity +D epiphysis 3.910.7°
-D epiphysis 9.642.0
+D diaphysis 2.640.4
~D diaphysis 16.0%1.8
40 * mean of 5 measurements + SEM
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Unmg tissue U g protein 20 . [err]control

10.5[er1] 2.4 *mean of 5 measurements St Lert] & ne cont ol MIbH NRERH NI AN
contral ateral epiphyses to the injected ones Table 5: Conpafi sbn bof "aP% *

activity In the epi physes and di aphyses ob- 30
tai ned fromnnornmal (+D) andTm%ﬂEQﬁfgwmeﬂﬂwmmlww AP
activity U ng protein 35 _With24,25(0H +D epi physi s
3.9[err]0.7* -D epiphysis @Group9. 6[err]2.0 +D cAlknfinephosphatase activits. 4 - D

di aphysi s 5 16.0[err] 1.8 * mean of 5 neasi/i/egpgteld SEM REFFERENCES 45
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Engstrom C., Ganstrom G, 1982. Alkaline p%osphat ases in endochondral
ossification of rats lowin calciumand vitam n D deficient. Acta Othop
Scand. 5315317-323 4. Sheddepg Rhe MsiEasssf difect infabtof BEaYs(0HRDSE L €T al |, A,
Chayen, J., 1976. Changes i fhepkfsbdl® Sate IPAP adiiif '
periosteal cells in heali NgGmCl UT €S. Cal Cl Apeattdd 33

features disclosed in the foregoing descripty 0 the G
t he acconpgnyi ng draw ngs ‘ i -
thereof, be material for re ng t he iEven 1 formns

theéseof . Claims 1. A conpo and plM24 on of healing
of.  Bone fractures and ost eof Bwand Simeaspmementst SEM| ooded ani mal s i ncl udi ng
humans, which conprises froniheceyolis e gonimipiorml epiphyses tathe ilectadipnes r | 10 EP
0 198 213 B1 (24, 25-di hydroxychol ecalciferol) in conbination with a
physi ol ogi cal ly conpatible vehicle suitable for use in orthopedic surgery
for local application to a site of Wdlé& tonal AR adfdyeot onmy, or for

appl i cati%g to solid or sem -soli d B e TS in orthopedic
surgery and to protheses, characterf . cl e conprises bone
wax, a bone cenment or one of the cegporer . f——a—bone seal ant, de- 5
m neral i zed bone powder, dacron nesf ,“‘bel -f oam K1 i“bone. 2. A
conpositiqgn according to Caim1l ‘. SHo—005 to 0. 05% by

wei ght of 324, 25[err]. 3. A conposi 3290 rdi ng 3¥9T aim 1 or 2 wherein
said carrier is a bone-wax. 4. Ac M¥%5n accA®PRy to Caim1 or 2
wherein said carrier is a bone ce digphyghe of t3fd0donpo- 10 nents
thereof. 5. A conposition accordi ng-Ddiaphysié m 1 orié®tWBerein said carrier is
a bone sedfant. _* mean of 5 measurements + SEM

re

U REFERENCES

- ° 1. Salomon C.D., 1974, A fine structural study on the extraceliular activity of alkaline phosphatase

and its role in calcification.
Calcif. Tiss. Res. 15:201-204

2. Kahn. S.E, Jafri, A M., Lewis, H.J., Arsenis, C., 1978, purification of alkaline phosphatase from ex-

50 tracellular vesicles of fracture callus cartilage. Calcit. Tiss. Res. 25:85-92

3. Engstrom, C., Granstrom, G., 1982. Alkaline phosphatases in endochondral ossification of rats low

in calcium and vitamin D deficient.
Acta Orthop Scand. 53: 317-323

4. Shedden, R., Dunham, J., Bitensky, L., Catterall, A., Chayen, J., 1976. Changes in alkaline phos-

55 phatase activity in periosteal cells in healing fractures.
Calcif. Tiss. Res. 22:19-25

" The features disclosed in the foregoing description, in the claims and/or in the accompanying drawings

may, both separately and in any combination thereof, be material for realising the invention in diverse

80 forms thereof. -
Claims

1. A composition for the treatment and promotion of healing of bone fractures and osteotomies in warm
65 Dbiooded animals induding humans, which comprises from 0.002 to 0.2% by weight of 24,25(0OH)2D3
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6. A conposition according to Claim n said carrier a
deri neral i zed bone powder. 7.'A con‘pﬁﬁh‘?@ﬁ&géordl Lﬂ" H:ﬂﬂ"“lﬂm&ﬂl,
wherein the carrier is a conventional orthopedic |npl tion
according to Gaim?7 wherein said inplant |Is gel-foam 15

conposi t i qe4,26disydebxyolbcalcifirel] incombinaio iwith sahriiolompilmbmpaumdaemammhforwe A
conposi t i omo&meﬁm 1geny bt mlmmaﬂmeq aisie gfaboam fregiuraror opteotrmnys o !nmeplwbn 100

oo R el By R ST o i T

est rad| ol _y " Bombo@iAL b dcBrd d ¥BmCO.HG5 1d dlodxaby
hor none. 223,25(0H)a03. Use of 2 ,25[err] (24, 25-di hydroxychol ecal ci ferol for
t he manuf acsmmmpbsmnmmmwmfmzmmwamnm @onot i on of heal ing

of bongﬁfra +Apampogition /ageording: ta Slaign ] @?W%WWBBM%%"&“W‘ pighe,pompo-
I Cche 25 1.

o R e s

Hel | ungaver F.aAdontpositon @9'Clailn 1@z 2 evherain the orthapedizlinplgre.n

Tbr en, esnsammmmmwmmm@ tisgekjoam.Gow. - % 24, 25( OH) 2Ds

(24. 261Di hy M’ﬁ %‘%A%’ﬁem physi ol ogi sch

vert r~g| | ch L b iet i QF RbklA Q‘g_n
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