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Effects of 1o, 25 Dihydroxycholecalciferol on Osteoporotic Fracture :
Light Microscopic and Scanning Electron Microscopic Observation
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ABSTRACT

Vitamin D is one of important factors involved in the regulation of bone metzbolism. In osteoporosis, the
therapeutic effect of vitamin D on the healing process of fracture has still been controversial.

These studies were designed to understand the healing process of normal fibular fracture and the therapeutic
effects of 10,25 dihydroxycholecalciferol on the osteoporotic fracture in rats.

The simple transverse fractures of rat fibulae were produced with a rotating diamond saw. The histological
and ultrastructural changes of rats were observed. '

The histological and ultrastructural studies revealed the healing of the fibular fracture in the 5th week after
simple transverse fracture. The osteoporosis impaired more the healing of osteoporotic fibular fracture than
normal non-osteoporotic fibular fracture. The healing process of osteoporotic fracture was facilitated by the
treatment with 10,25 dihydroxycholecalciferol, however, was delayed more than the healing process of normal
fracture. -

These results suggest that 1,25 dihydroxycholecalciferol was effective for reducing the deleterious effects

of osteoporosis in fracture healing.
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Al oA Eog3d HAE FoeS, xad

35 % P 922 Foh, B, B
S 25 5ol dE &
Ho clekgt el 98] LAsl=d] (Gennari et al.,
1998) o] %, HNAF THEEE R TT 339 3
2A A5 2 Eq) estrogen AFo| 1 Hglez A
Zt=] e x] 51 9) ok (Ohta et al., 1992).

2Bzl oW Aol e Aot 3
Aol= GA Wyl R A Sed, HF hidZA
THAZHo] thxEA el 4ot} (Brunelli & Einhorn,
1998).

ey 229 A9s A4E A% 2447)
Aol M2 = A =9l ca1c1um calcitonin, estro-
gen, bisphosphonate, vitamin D 5-& Al43lg o}
(Kruger et al., 1998; Licata, 1997) o] 58] &3} 3]
Me dAsA] gdsten e3)8 AhtEE A
Aot

Vitamin D AelA Bt 9] F54E SA5T
A7ke] WM TN g AFSE FUMAF L
24 TESE AAsH=d (Brandi, 1993) ¢] A9
el deA 4w Asadil s 2w
ol) (Gallagher & Riggs, 1989; Gallagher et al., 1982) s
M Afart Ay gdudcks AuEE 24 9l
o]A] (Falch et al., 1987; Lindgren et al., 1984) vitamin
Dol Azl 4T =T obdE Folx] ghor}
#Zellx vitamin D8] &3 YF3e Bav} o}
A3 et

olol Az HAES A FHY ARFAHE ol
33, 45 d2dE F Y A dadE
3 A9 AHel )X 10,25 dihydroxycholecal-
ciferol®] *i3F& °é'°}11_7<]' £ AYE AAsigdoh
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1. dHEE ¥ dEgPde HF
A vFEAe] AHAAE ARy SdeMe
12723 <43l Sprague-Dawley B (222.8+3.6g) 35
a2l g W2 FAHE HU% 3 S nEd
WA st 57712 FAo AHAAE FEAslHoen,
10,25 dihydroxycholecalciferol®} Fo}g24 24 3

#5384 AANE 1253 A Sprague-
Dawley B E (229.0+7.5g) 28v}g]& <=
F 750 v TRE $LaY Bl 2
= 1a,25 dihydroxycholecalciferol Fof 3+ oz
2 ey 27 skl WX ssom 7 e
37, 5%uic} Tokel 4 sl SR BEe) A5
3¢ BAAAS 24 29 AVFEE 124709
Y7t mHE FATE Aol A Agsisle,

% HlZe 2HRY

2. HAEHE Y

v}3 & ketamin hydrochloride (-5-8+eF3)(F)) 15 mg/
100g8 B2 FA8te AAalepd S fadstgdt vt
HE G d2E x2AA SBE sikrAlz AR

F daE HEsty 3 sdled, vEy
FEE HlMe v E GEY & side] v
< 27 F 331 diamond diskE o] 835}
A G4E dej=e FHA JIFAE dsisoh

3. 10,25 dihydroxycholecalciferol2| £0of

nu wl ok

1a,25 dihydroxycholecalciferol (Sigma Chemical Co.,
USA)& propylene glycol (Merck, Germany)ol} =<l
F FR5) M) A% 279 FAL 20ng, v}
WAl 71712 10ngg ¥ 85412 )]} (Lindgren et
al., 1981).

4. Yot o

A= v)=L 10% neutral formaline]] 12A]7F &
A7 2, +FE $A8 &, 10% nitric acid2. 124
bebslelgieh 9309 24 s=x 4¥Es
FAstE, Aee=e d3gz 94E UMy,
xylene© 2 1A17H% 33] FHA|HA, paraffinel] 1A)7}
A 33 ASE AANF oL paraffine] Zef 3t}
zojg 222 el Wkoz Sum FA9 AL
WHE-o] hematoxylin—eosin (HE) 2.2 A5t 43}y
ul7doz #F& - Fogsigich

FAPAA RN FEAE M E v FE 01M
cacodylate buffer (pH 7.3)ol] 343t 2.5% glutaralde-
hyde (Merck, Germany) £ o2 47} St AL
A 3AsE, Y dFNoz 1584 23 AFH I
= glzoz 9EF 1% osmium tetroxide (Mer-
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ck, Germany) - o2 2417k § $34 et 1
AHE vFL &2 3 F HMDS (hexamethyldisi-
lazane, Sigma Chemical Co., USA)Z 1554 23] )&
st d)7] FolM Azdle) GFu|E R £
ion coater (IB-5, Eiko)Z A}-8-3}ed 20nm 7 2] gold
coating& A|&3t & Hitachi S-450 ARz v 7 0

2 20kVe] FHEAsiel A B - Faklch.

A4 BB EEL FHPL I 1Fo|s TATo]
Pold Qe AY=:Ale] TAH Abole) Tzhe A
+3 Usich(Fig. 1b). 2539} 3Fo| A TAA Apo]
9 Fzrel 2HFA AFH ATz AN U
o} (Fig. lc, d). 45l e ZAD Ajole) 3
Z=2 A9A %o (Fig. le) SFM = 4
%8 Aol TADE AT glo] WA Hito
o] o o} (Fig. 1f).
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2). FAAL F 55 AP Fig J0lHE 3E ¥
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At 3 3% F<t 10,25 dihydroxycholecalciferol
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FAES £73¢ AR FHL F 5T 5
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v ZZAe 439 277 §AFsel T} (Table 1).
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Table 1. Comparison of histological and ultrastructural chang-
es

Bone Tissue FX OF OFD
connective tissue Ist week
cartilage 2nd week 3rd week
ossifying cartilage g?g \‘:vazll? 5th week 3rd week
newly formed bone  4th week 5th week
matured bone 5th week

FX: normal fibular fracture, OF: osteoporotic fracture
OFD: osteoporotic fracture +1a,25 dihydroxycholecalciferol
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aL 3%
=2 =

RO )
o rlo @t lo

iy

X

FoFES FHY 7:}-1i A3te] FAe] g4 o
od 4= AE AEE e GAF A =T
A etz glem 53] QA= w7 ol wo
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S fEEd g o FHTEL dzddd visld A
A5 ADARAE G2 A (Walsh et al,
1997; Hill et al., 1995) -F-AH3t 73 8k2 Hoic}.

10,25 dihydroxycholecalciferol e Foi3t A3 L2
=AY A3 Aoz A3 v E
o AfHAR fARE 273 Yelfe] 10,25 dihy-
droxycholecalciferol-2 Ft}ZZo) ojgt F449 4
Wt 24 G WEE ZFaAZdE o8 d7at
53} (O’Brien, 1998; Gallagher & Riggs, 1989) 5-A}3t
A3E el o] 10,25 dihydroxycholecalciferol2 &
o3Foz Qe A" FAH] XaAzA &
7} e Aoz Alss.
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ZFA42) Afo uAE 10,25 dihydroxycholecalciferol o}
2] gk el mal AL AT Ao g3 22 ojA4e A3z F¢dRY A=Y d2E HE
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FIGURE LEGENDS

Fig. 1. Scanning electron micrographs of the diaphysis of rat fibulae; normal (a), 1 week (b), 2 weeks (c), 3 weeks (d), 4 weeks
(e), and 5 weeks (f) after fracture. Medullary cavity (* in a) and fractured bony edge (arrow in b) are marked. The gap
between fractured bones is filled with soft tissue (connective tissue, % in b), with ossifying cartilage (x in ¢ and d) and
newly formed bone, or mainly with newly formed bone (% in ¢ and f).

Fig. 2. Scanning electron micrographs of diaphysis of rat fibula administered 1,25 dihydroxycholecalciferol (a) and
control(b) 3 weeks after osteoporotic fracture. The gap between fractured bone are mostly filled with newly formed
bone with some cartilage (+ in a). In control, the same area is mostly filled with cartilage (+ in b) with connective
tissues (star in b).

Fig. 3. Scanning electron micrographs of diaphysis of rat fibula administered 1a,25 dihydroxycholecalciferol (a) and

.control (b) 5 weeks after osteoporotic fracture. In both samples, the fracture region is filled with newly formed bones.
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