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Effect of Calcitonin on Osteoporosis Induced by Ovariectomy in Rats
Hwan Mo Lee, M.D,, Soo Bong Hahn, M.D. and Byeong Mun Park, M.D.

Department of Orthopaedic Surgery, Yonsei University College of Medicine, Seoul, Korea

The effects of the calcitonin were determined on osteoporosis induced in the rat by ovariectomy.
90 rats were ovariectomized at the beginning of the study and 30 rats had sham-operation. Sham-
operated 30 rats(group I) had no injection. In group T (30 rats), 0.5cc of normal saline was
injected intramuscularly 4 times a week for 16 weeks. In group I (30 rats), 2.5 MRC unit/kg of
(Asu''")-eel calcitonin was injected intramuscularly 4 times a week for 16 weeks after ovariec-
tomy. All the rats were killed at the 16th week after the experiment. Sections of the femoral shaft
were stained for Villaneuva bone stain and evaluated histomorphometrically. Ovariectomy produced
decreased weight of the femur and significant increase in medullary area and periosteal bone
formation were occurred.

The increase in medullary area resulted from an increase in osteoclast number and size. In
contrast, treatment of ovariectomized rats for 16 weeks with calcitonin prevented the increase in
medullary area and the decrease of trabecular bone in ovariectomized rat. Also the activity of
osteoclast was inhibited by calcionin treatment. The result indicated that, in the ovariectomized rat,
calcitonin had an effect of inhibition of bone resorption but did not have a definite effect of new
bone formation.
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o §3e) 3He] YojubeA oUW TE %
Y2 gl satel BFo] AHHEAL okF &
@l R 7h GrHEew, olo] A WA
N GaAAE SR TEEF Ut cal
citonino] AHH oz Wel AF L ¥NE 3
HNFEA ATE A% RAX FEE YY)
of ole] washe vholth,

Hz X Yy
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250g) 90nE]l & ol &3t A@A. 2437
e 4T 259 #x9 AASHAN T4
3 Wl GA R (AN EBABFA AL AR, BIIE,
)2 Agsded, g Zol 372
2 gE3dd.

A1 7} & 4<% (sham-operation) &, 304}

A2F: FE G2AAS+AAAES FAL,
30mtg

A3 IS
alg] 7 o

2 2% ¥ Foruy

Wl x o) E 7o 25mg/kg 2] pyrimidinetri-
one(Entobar ®) (&g A2k, AEFEA, HEW
)& FAslY mhH g 12 FF ET
9% WEatn o 2ome) HRAAF w2 ¥
Fatgon 2, 3L YoM FLE AAT
£ 2%, U%g ve U3 BRAATL. £F 1
e OFALE FAA U1 2T 1FY
o 4z AeAAAFE 05cc ZHFAIAL
o 37L 13do] 4x} (Asu'’)-eel-calcitonin
(Toyo Jozo Co., Tokyo, Japan)& 2.5 MRC unit
/kgo. 2 ZE&FASAT FHUNE BF &
T 16570
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1675 4YFES 25 A4 Ao o
27 A3 AARJEA HAskr) Askedl B
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% 10% formalin&9eo] 397+ A3tz e}
#Holl Tujd F 5ume FARE EEE VEX
H-E@4 3t #Fsgd. SAF 45 eI
% A2 A2aT $2 UHe FHRIY
1:1 chloroform methanol& o] @7} A&
A AT 110C AR7|ANA 12470 T A%

YA A A & +calcitoninF o ¢, 30

o
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3 & T (dry weight) & =43},
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H= dEILS FHHAOA lems] SHE 3
sl om o] WEAHE 75%LF AT ¥
5348 AMA Vilanueva™ G Ao 3
A7t AHIA FMen, ves Jeol A me-
thylmethacrylate acryl resindl] ¢F 273t XEnj
3ty ¥ul® AWML crystal cutter(Maruto
Instrument Co., Tokyo, Japan)& A}&-3}« 200
pmFA 2 Fad ¥ s 0.1, speed lapping
machine(Maruto Instrument Co., Tokyo, Japan)
o2 o 30um7A ZoldFE, Al FHARPLR
10-20um A 2 Antdte] EEES A &3

A2 FEL Analytical Measuring System
Ale]l GAABEN7IE o] &3Fd dEHE UE
YA A A A 89 A (cross-section area),
31 A =¥ & (cortical bone area) ¥ FF7FHZF
(medullary area)& 2Aslgon IF7} WP
oA} FAZF=(trabecular bone) o] HAHHE T3}
At = AZo 9 FUERGA leme)
ZHE HHstY 10% formalingRo] FA7+
332 &3 8N8(5% formic acid, 8.5% HCI,
7% AICL9) Eggd)ollA of 1043t €33
F 549 23XY A& AF dAdd X
WiatEth S5peme] FAE EEE vEX H-E
d M3t Howship's A7l e HASALE
400u] o) AZAdA 3 F HGFAEY
A9 AHE GAAR EA7E o]l§de F
A st o

&
1. HZe| HE

da AAER 22 AFe 1T 220+
18g, 27& 219+20g, 37& 223+12go 2 7
T FAHOZ Holrk Uy 16F:F-9
AFe 17 312+13g, 27 382+27g, 3¢ 321
+3lge 8 173 3FAlolole BAF <97t
ey 282 1,378 A3 FUgel 2
A vy, bda dASD APF Feo] fET
of wa] AFLErt @itch(Table 1).
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3% 2% A5zl vl AR Aolg U



Table 1. The effects of ovariectomy and cal-

citonin on body weight and growth rate in
rats

G Weights Growth
roup Stari(z) Final(g) , 2%
(g/day)
Sham-operation 220+18 312+13 0.82+0.1
Ovariectomy +
Saline YT 219420 382+27* 1.45+0.2*
Ovariectomy +
Calcitonin 223+12 321+31 0.87+0.1

Values are expressed as mean+S.D., *p<0.01

Fig. 1-A. Microphotography of the uterus in
sham-operated group. Intact myometrium and
proliferative stage of the endometrium were
seen(H-E stain, x40).

el 2H8a a2doeg 27% 3T BF 1T
o Hla) A2 % AFHel A5 2ol el
hypoestrogenic e 9l & & & AR H(Fig. 1)-

3. tHE/ 22| 2

g Z e FA(dry weight)E 17 415+15mg,
27 281+2lmg ¥ 37 323+2Tmgo= saline
=ojgo] vl calcitoninFAToNA tHE =9
2A7 Ad9UA FR2Y NAFETA vA
A Ra cH(Table 2).

s BIEE EROM A22el ZAHHH &
A %| (Histomorphometric parameter) |l

ZapdRe dAAANEF YHHEF F
FojA g2 o ws A FUHEAL
U, Axguasdy fAdIdde Azt 2
o7} @tk FTaze BMAME 1FdM=
16.2+17%0°lW 2ZdAE 6210.7%, 3Tl
HE 124+1.7%2 224 1Ee)y 33l H]
8 oo FAee BArHTable 3).
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Fig. 1-B. Microphotography of the uterus 16
weeks after ovariectomy in the rat. Atrophic
changes of myometrium and endometrium were
noted (H-E stain, x40).

Table 2. Dry weight of the femur in each
group

Group Dry weight(mg)
Sham-operation 415+ 15**
Ovariectomy + Saline 281+21
Ovariectomy + Calcitonin 323+ 27*

Values are expressed as mean+S8.D.,
*p<0.05, **p<0.01.

5. EtE EEOIM 22 BIMES X
E bl 1omi

dadA e dedasy FATANE MR
2233 calcitonin®o ol v HIAE
&7} ztzh 362%9F 239% 7 S7kstglew, It
ZAxe A7|E 187% 2 144%F 715t cal-
citonin®o ol M)A gF FATFRG FHIA
xo] AT WolA7 Aoy NBFET
o] ulx1A = Z3l9th(Table 4).
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Table 3. The effects of ovariectomy and calcitonin on histomorphometric bone parameters in rats

Grou Medullary Cross-section  Cortical bone Trabecular
P area(mm?) area(mm?) area(mm?) bone( % )
Sham-operation 0.90+0.03 3.18+0.06 2.28+0.09 16.2+1.7**
Ovariectomy + Saline 1.15+0.05* 3.45+0.05 2.3140.06 6.2+0.7
Ovariectomy + Calcitonin 0.95+0.04 3.14£0.07 2.19+0.05 12.4+1.7*

Values are expressed as mean+S.D., *p<0.05, **p<0.01.

Table 4. The effects of ovariectomy and calci-
tonin on osteoclasts in rats

Grou Osteoclast  Osteoclast
P no.(cell/mm) area(um?)
Sham-operation 2.7+1.1**  141+£15**
Ovariectomy + 98+15 265417
Saline

Ovariectomy + 41+09%  183+14*
Calcitonin

Values are expressed as mean+S.D.,

*5<0.05, **p<0.01.

3| mAZH fAFe @A (turnover)’t T
7tete 22424 dodlEE GAE AAT
WA ZTEREF AFA HFEel AEHE
AP FEo] HAP,

Calcitonin& Hirsch%'0¢] o8 AXF9
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B olyg olF, £F, FAFY AFddxz &
Aste Aoz oy A B/HA FF
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o] talde o} =eo] @t} Hayashis 3
MazzuoliZ® & calcitonino] FEFFE T4 A7
3, 2YPAHL ZANPoEN F5E UA F
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277} calcitoninF o F Bt} AAYYAAH 2 z}
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