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Effect of 10,25 Dihydroxy-vitamin D; on Bone Resorption in Complete Freund's
Adjuvant-induced Osteoporotic Rats
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*College of Veterinary Medicine, Chonnam National University

Abstract : Vitamin D is one of important factors involved in the regulation of bone metabolism. In osteoporosis, the
therapeutic effect of vitamin D on the healing process has still been controversial. To conform the effect of 10,25 dihydroxy-
vitamin D, on osteoporosis, the change of serum calcium, serum phosphorus, serum alkaline phosphatase, bone mineral density
and bone mineral content of osteoporotic tibia were examined comparatively in normal control group(positive control), CFA
control(negative control), CFA+10.,25 dihydroxy-vitamin D; 0.01 ug/kg group and CFA+1,25 dihydroxy-vitamin D; 0.1 pg/
kg group after osteoporosis was induced by single injection of complete Freund's adjuvant(CFA) in rats. In change of serum
calcium, the significantly increased value was shown on 2nd and 5th week(P<0.05) after treatment in 10,25 dihydroxy-
vitamin D; 0.01 pg/kg group and on 3rd week(P<0.05) after treatment in 101,25 dihydroxy-vitamin D, 0.1 ug/kg group than
CFA control. In change of serum phosphorus, the significantly increased value was shown on 2nd week(P<0.05) after treatment
in lo,25 dihydroxy-vitamin D3 0.01 ug/kg group and on 3rd and 4th week(P<0.05) after treatment in 10,25 dihydroxy-
vitamin D; 0.1 pg/kg group than CFA control. The value of bone mineral density and bone mineral content of tibia was
increased in both 1,25 dihydroxy-vitamin D; 0.01 pg/kg group and 10,25 dihydroxy-vitamin D; 0.1 pug/kg group than CFA
control, and the increase rate of that was higher in 10,25 dihydroxy-vitamin D; 0.1 pg/kg group than 10,25 dihydroxy-
vitamin D; 0.01 ng/kg group. Considering above findings collectively, it was considered that 10,25 dihydroxy-vitamin D,
was effective in preventing the complete Freund's adjuvant-induced osteoporotic decrease of bone mass.
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Al Frago] WAlgit KM FYEEAdE 7 A7)
A& Fo] T3] ZEE Fvhage] Hlske
o= AdEA dor, o HelMe e A %
ol o] &FA Aot B HdEFOE A%
W= FrhgFol BAEY.

FohaFol o]$HE A-vols TR e oy T
Al w7t RAA =, A5 ehdhbds) aEEEol
2RI doltp? FthadAd FE9 oA XEE Hdy
2g717 0] A2 & AESQ] calcium, calcitonin, estrogen,
bisphosphonate, vitamin D §& AM-3laL 3oL}, o]&9]
Bl diaire M2 dAIEA] gor iEE s A
T;]_3,12,33.36.48.
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of thaliAe e A3 Avhe BaMe; 4 &+
7t A tke ARtEe 4= X', vitamin D9]
AEET | i =T ofFx FolR foy HAZde
vitamin D¢| &35 AFe= Bt BokAZ Qith

#F# A complete Freund's adjuvant(CFA)Y <j8) &9
H IS X9 Wl Mycobacterium butyricums
FRsle] fte FUEEo 2 Ao £33 A We o)
o] EAoltH. CFAE Folste] fdd s "YW
go] A7t N2 HZH 2o JFF AEA ) Rt
BEol= oHEe] Adwo] a7 AFREHI QT

ole]] AREL CFA Tl of3) fikdl dF9 Fvhas
o] ulX]= 10,25 dihydroxy-vitamin D,9] F84< #}ls}
o] oM S8t E AEe HAASIETh

ERERTE

AMESE ¥ MEZo MF

sHslsld A AU ERAAATAE A Eofike A
Z 180 g WSle] A7s 47 Sprague-Dawley 3 1007}
g 2377 AFSHENXE 241 1°C, AFE 50+ 5%)
off HgAIA AR & Ao AR

AYFEL A4 EE, CFAZ Fd9sld] Foass &
W3l CFA %9 %%, CFA o % 10,25 dihydroxy-
vitamin D; 0.01 pg/kg F9F 2 10,25 dihydroxy-vitamin
D; 0.1 ugkg T2 a2 ez zbzh 25vie] ¥ f
g Fnom 7t 22 uiF sekely] wiAste] sF7A] F
g vAe de FEsAY

3

2SE 7

Takagi 5-%2] WHOZ 1ml9 liquid paraffin®] 0.6 mg2
heat-killed Mycobacterium butyricum(Difco Laboratories,
Detroit, MDS =<1 & 121°Col] 1587} autoclaved}3th.
o] gAML 0.1 m¥ FFY 8FE FA] Wl g5t
NSl BhEEE HEA.

ol

10,25 dihydroxy-vitamin D,2| F0{

10,25 dihydroxy-vitamin D,(Peptide Institute Inc., Osaka,
Japan)+= 0.2% ethanol3} 0.01% Tween 202 X33l=
phosphate buffer saline®]| -&3|A|H O™, Fol-gafe] ulz}
aol BIA 357 27RO B,

A4 EzZ3 CFA Fo 222 AY4EsE 0.1 m¥
A5 shlet.

=Urel SERE 53

Bone mineral density(BMD)$} bone mineral content
(BMCO)= =35 =Al(bone densitometer)S ©18-3}] dual
energy X-ray apparatus(Norland Medical System Inc.,
USA)E 24313t} 8HE xylazine HCI(0.1 mg/kg, 3H=1}
old)} ketamine HCI(0.2 mg/kg, --3H430)S 28541814

m}3 271 ¥ photone beamell FHOoZ Foz BAYZ F
I Z9E, S7HF 2 49EE 20 mmisec E=9
1 mm Zo|2 27M& AR

BStE ZHAL

AHE E=2E FY "EAA B4FHNA 242 10 ml
A NGk A A AAE7)(2,000 rpm, 158)
2 e 9% & AF A 3 £47] (DEXX,
USA)E calcium¥ phosphorus, alkaline phosphatase *&
A3t :

A A

2 AN Ao A5 st A+ BASE &
4L AASI7] #3ld one way ANOVA/SPSSS- ©|-8-3}
At

4 7

oy ZHA

Calcium(Ca). 3% tizze 8% CaXle ZA WA
%%k o} CFA Fof tlzZoHE CFA T4 Hele 1052
+0.56 mg/dIelATL CFA %] ¥ 27, 45, B 55l 2
7} 9.95+0.72 mg/dl, 9.56£0.79 mg/dl, 2 940+ 0.95 mg/dl
2 F3 2439k 1025 dihydroxy-vitamin D; 0.01 pgkg
T2 CFA $9 Aol 10.31£0.93 mg/dle]3L, CFA
o] & 239l 53] 10.80£0.63 mg/diS} 10.88+0.93 mg/dl
2 {3l CFA 7o dizwol Bla] F94 A S7Hkd
°2m(p<0.05), 10,25 dihydroxy-vitamin D, 0.1 pgrkg 5
ToME CFA %o Aol 10.12+ 1.21 mg/dio] R} 1+ CFA
o 5 5F0E 1090+ 1.64 mg/dlZ 7 F7hskh
10,25 dihydroxy-vitamin D, $4% 25 CFA § &2
o Hlg] F7Ha AL B F AR B izl vlsiA
T W FXYE B T JAK(Table 1).

Phosphorus(P). B4 tlzz9] 4 pxle FHo| 713
o et F7hs Zde|uth CFA £ tiZZolM+= CFA
Fo Aole 6.59+2.31 mg/dlo|2, CFA Fof F 25 4
F, 2 5579 27} 6661027 mg/dl, 7.16+3.01 mg/dl,
2 7.61+0.65 mg/dlZ 71319} 10,25 dihydroxy-vitamin
D, 001 pgkg FoZoA= CFA T4 Hele 647+
1.32 mg/die]=8l CFA o ¥ 559 7.68+1.25 mg/dIE
Z7Y81929, 10,25 dihydroxy-vitamin D, 0.1 ugkg ¥
e CFA T4 A3} CFA Fo] 3 559 717} 651+
0.92 mg/di®} 7.70+ 1.33 mg/diE YERHSITE. 10,25 dihydroxy-
vitamin D; 001 ughkg FHF CFA T4 F 239,
10,25 dihydroxy-vitamin D, 0.1 ugkg 972 CFA 54
F 3539} 459 CFA 59 tlzZel vls] 24 de= 271
& HYo}(p<0.05) CFA §o ¥ 559= CFA §9 o]
Z33 10,25 dihydroxy-vitamin D, Fol#& A3 3}
£ YehlAtk(Table 2).



344 WG - A - AN -

Table 1. Changes of serum calcium in rats with adjuvant-induced osteoporosis after 1¢,25 dihydroxy-vitamin D; administration

Days after CFA injection

Treatment
0 7 14 21 28 35
Normal 10.71£0.65 11.14+1.05 11.33£0.51 11.47+1.05 11.36+0.98 11.23+1.49
CFA 10.52+0.56 10.82£1.00 9.95+£0.72 9.90£0.86 9.56+0.79 9.40+0.95
Vit D3L 10.31+0.93 10.74£0.72 10.80£0.63* 10.0241.68 10.37+0.81 10.88+0.93*
Vit D3H 10.12t£1.21 10.961£0.91 11.00+0.75 10.98£0.84* 11.04£1.35 10.90£1.64

Normal : Non-adjuvant injection.

CFA : Adjuvant injection.

Vit DL : 10,25 dihydroxy-vitamin D; 0.01 pg/kg/day, orally.

Vit D;H : 1,25 dihydroxy-vitamin D; 0.1 pg/kg/day, orally.

Values represent meant S.D.(n =5, respectively).

Significant differences from the Vit D3L and Vit D3H are shown as *p<0.05.

Table 2. Changes of serum phosphorus in rats with adjuvant-induced osteoporosis after 1¢.,25 dihydréky-vitamin D; administration

Days after CFA injection

Treatment
0 7 14 ] 21 28 35
Normal 6.49+0.25 6.94+1.13 7.01£0.37 7.35+£0.91 7.50%0.48 7.60+0.41
CFA 6.59+2.31 6.64+0.75 6.66+0.27 7.08+0.78 7.16%£3.01 7.61+£0.65
Vit D3L 6.47+1.32 6.96+1.09 7.35£2.32% 7.53+1.01 743%1.15 7.68+1.25
Vit D3H 6.51+0.92 6.54+1.35 7.51£0.96 7.92+0.69% 7.86£0.66* 7.70+1.33

Normal : Non-adjuvant injection.

CFA : Adjuvant injection.

Vit D,L : 11,25 dihydroxy-vitamin D, 0.01 pg/kg/day, orally.

Vit D;H : 10,25 dihydroxy-vitamin D; 0.1 pg/kg/day, orally.

Values represent meant S.D.(n = 5, respectively).

Significant differences from the VitD3L and VitD3H are shown as *p<0.05.

Alkaline phosphatase(ALP). 3} thzz2] 3 ALP 0.5{
= F¥o] 71l wet 2 Walke gtk CFA o 4
ZZM= CFA $°4 z%ﬂt 198.5+71.21 mg/die] =l o ] *
CFA 5o ¥ 2% 45, 2 570t 717} 348.6+62.17 mg/dl, § |
355.0+46.96 mg/dl, 2 348214754 mg/dlZ 7}ttt Z 03
10,25 dihydroxy-vitamin D, 0.01 pgkg FoiZoIHE CFA g8 |
%5404 Zolli= 179.3432.43 mg/dIo] 2. CFA & § 550 02
= 357.8£59.64 mg/dIZ F7HFR 2™, 10,25 dihydroxy-
vitamin D, 0.1 pugkg FoTAE CFA F49 = T
185.9+62.37 mg/dl°| =] CFA o & 53l 385.0% Days after CFA injection
90.80 mg/dl= 71T 10,25 dihydroxy-vitamin D, % i . ) . Lo
. Fig 1. Time course of in bone mineral density of roximal
o 2% CEA %of thage] W) ohd SRS 0 e ibia in the normal (M), o ®, vi DL (&)
oge and Vit D;H (X) groups(n = 5, fespectively). Significant dif-
ference from the Vit D,L and Vit D;H are shown as *p<0.03,
=2 T (bone mineral density) **p<(.01.

AE 2R FUses A dRee U A S
7HIRA S, CFA FotlZ27& CFA 5o & 15878 4 dihydroxy-vitamin D, 0.01 pg/kg F4+2 CFA §4 F 3
=7t A% 22U 10,25 dihydroxy-vitamin D; 0.1 pg/kg Zo Mgt oy gl= WslE YEMIATHp<0.05) (Fig 1).
Foe CFA ¥4 ¥ 2558 CFA 5o bz v AE T—ﬂ‘ﬂ«l FEEE AN da2Ee 45 A%
ZUEst S94 YA E7HE9 ok (p<0.05), 1025 71X, CFA o] HZZS CFA 59 5 1535
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Fig 2. Time course of in bone mineral density of the middie
region of the tibia in the normal (M3, CFA (@), Vit D;L (&)
and Vit D;H (X) groups(n = 5, respectively). Significant dif-
ference from the Vit D;1 and Vit D;H are shown as *p<0.05,
**p<(.01.
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Fig 3. Time course of in bone mineral density of the distal
region of the tibia in the normal (M), CFA (@), Vit D,L {A)
and Vit D;H (X) groups(n = 5, respectively). Significant dif-
ference from the Vit DL and Vit D;H are shown as *p<0.05,
**p<(.01. Significant difference between Vit D;L and Vit
D;H are shown as ##p<0.01.

thEEo] EEEA Fdrrt As Zasidd. 1a2s
dihydroxy-vitamin D, Foj= 2% CFA Fof ¥ 2594} 5
Fole CFA Fof dizwd] viste] fa4d A S718i9 e
Hp<0.01), 10,25 dihydroxy-vitamin D, Hbols &
zpol7t el Fig 2).

e AR FEne Y dxEe It AL B
7VetdAE, CFA Fof dlzae CFA F49 § 2% #%E
FrhgEol SuEEA U @AE dAaEAT 1a2S
dihydroxy-vitamin D, $4¢- E5 CFA §Fo ¥ 355E
CFA Fof tzstel Histed FUE7} §o8 A F7H6kd
om(p<00l) CFA Fo & 430M= 10,25 dihydroxy-
vitamin D, 0.1 pghkg FF°) 10,25 dihydroxy-vitamin
D, 001 pgkg Fodtat wiazsled #o4 d=(p<0.01) H3}
£ JERRTHFig 3).

Z&FH(bone mineral content)
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Fig 4. Time course of in bone mineral content of the proximal
region of the tibia in the normal (), CFA (@), Vit D,L (&)
and Vit D;H (X) groups(n = 5, respectively). Significant dif-
ference from the Vit D;L and Vit D;H are shown as *p<0.05,
**n<0.01.
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Fig 5. Time course of in bone mineral content of the middle
region of the tibia in the normal (M), CFA (@), Vit D;L (&)
and Vit D;H (X) groups(n = 3, respectively). Significant dif-
ference from the Vit D,L. and Vit D,H are shown as *p<0.05,
**5<0.01.

Fo & 159E IThese]l HUEEM SRR g4
At 10,25 dihydroxy-vitamin D, 0.1ugkg F9&&
CFA %o £ 25(p<0.05), 35(p<00l) E 5F(p<0.01)0)
CFA 7o tixFa} vlwstd fo4 sl Wk Jeplidl
o™, 10,25 dihydroxy-vitamin D, 001 ughkg F9Z&
CFA B 3 35399t oA U=(p<0.01) H3E Yep)
AckFig 4).

BAE ETRY FEHHS B dadMe AAFHeE
TRl Alg F7BIRARY, CFA o di&t& CFA §
o ¥ 155E ol fdHEAM TEgEe] A5 7
A5t 10,25 dihydroxy-vitamin D, $9 2% CFA
Fo] F 55T CFA B diz2d vis) /24 desp
<0.01) F7H eIt Fg 5).

AE 4519e FEFFE AN dzTdMe AAHes
TRl Ald Z718FAXTE, CFA B9 232 CFA &
o & 179E JrFse] FEEHA TRl A& 7
4525} 10,25 dihydroxy-vitamin D, 0.1 ughkg FolFe
CFA Fo £ 2%} 2 AeE<0.05) B3 Yehf7]
AlErete] 3%, 45 B 53R {4 Jep<00l) UM
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Fig 6. Time course of in bone mineral content of the distal
region of the tibia in the normal (M), CFA (@), Vit D,L (&)
and Vit D;H {X) groups(n = 5, respectively). Significant dif-
ference from the Vit DL and Vit D{H are shown as *p<0.03,
**n<(.01, Significant difference between Vit DiL and Vit
D;H are shown as ##p<0.01.

vERAITE. 10,25 dihydroxy-vitamin D, 0.01 ughkg $o4F
£ CFA B F 353:(p<0.059 55(p<o.0ohel F24
 wgs ek £& 10,25 dihydroxy-vitamin D3
0.1 ughkg FAPS CFA Fo] £ 459 10,25 dihydroxy-
vitamin D, 001 pgrkg Tt ¥asle] Fa4 dep<
0.01) ¥WstE VM (Fig 6).
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HbHe kel Zhhel Tl WIsF EE AU FER)4
of a37} the BT 9lol vitamin DO] ol
F AR

W37 YIloW CFA Ff tixollA CaXle 7484,
1,25 dihydroxy-vitamin D; F92& CFA §o x4
Hlg) ztax7b A" Re B 4 Ik olg Ak
CFA o thz7# 10,25 dihydroxy-vitamin D, Fojitel]
A Ca®l & wiEFRE AR] dEel ol#F AAE Yepd
AL E AEEW Bac*s AT Caxle & i) glge
U 1025 dihydroxy-vitamin D, $oJs23 CFA Fof o=
M E Caxl7t 7181993, Binderup™s B4 thzto)
Cax|?} CFA £ )z Caxl7} v|£dlg oyt 10,25
dihydroxy-vitamin D, FolZolre] Caxl7} & ¢ Holw
sled MZ ke AAE Rych

£ AdPoA PAE HAURTH CFA B9 tx,
1,25 dihydroxy-vitamin D, T4 & 2jol= Qigle
U Bae3oll oJsk A tizate] P& Alzko] Adel] whet
& WHsh= 9oy 10.25 dihydroxy-vitamin D, Fod-3}
CFA Fof tizF9] PRI7F AAZRY vda F7HEAx
10,25 dihydroxy-vitamin D; $¢122] PA|7} CFA % of
ZoEth & ol 4 Ul Binderup®®l BolAl A o
Z9] pAo] Hlg} CFA 5o tiZ#3} 10,25 dihydroxy-
vitamin D, 2] PRI7}F 2ol S-S B 4 qd%len
CFA Fof 229 PX)7} 10,25 dihydroxy-vitamin D, %
ot Bt Yol BRysie] Mz Ak 43S Jehlidot

B dolMe] ALPRIE B4 dizaold & Wbt 9l
O} CFA %o vz 10,25 dihydroxy-vitamin D, %
o9l ALPRI7E E7HEARS B 4 A%eHn 1025
dihydroxy-vitamin D, F¢j+0] CFA ol thzFe] v]s)
FH ¥ ALPXE YUERSIT) o)& Bae’d) B9} fA}sH
738S YERISLT
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