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Histological and Immunohistological Studies of the Thyroid Glands
of the Osteoporotic Rats Induced by Ovariectomy

Sae-kwang Ku, Dae-young Kim', Hyeung-sik Lee*, Jae-hyun Lee and In-ho Chang
College of Veterinary Medicine, Kyungpook National University
*Department of Biology, College of Natural Science, Kyungsan University

ABSTRACT : In order to investigate the histological and immunohistochemical changes of
thyroid glands, and serum osteocalcin, estradiol, progesterone, follicular-stimulating hormone
{FSH), and calcium levels in the osteoporotic rats induced by ovariectomy, normal(sham-operated
group) and experimental groups(ovariectomized group) were divided. The experimental groups
were subdivided to 5, 10, 15, and 20 weeks after ovariectomized groups. The histological
structure of the thyroid gland were observed in normal structure throughout all experimental
jperiods but the calcitonin-immunoreactive cells in the experimental groups were significantly
decreased compared with normal groups and degranulations of calcitonin-immunoreactive
cells were observed. Theses numbers were decreased with time after ovariectomy. However,
the serum osteocalcin and FSH levels of experimental groups were significantly increased com-
pared with normal groups and these levels were increased along with time after ovariectomy,
but serum estradiol, progesteron and calcium levels of experimental group were significantly
decreased compared with normal groups and these levels were decreased with time after

ovariectomy.

Key words : thyroid, ovariectomy, histology, immunohistology, calcitonin-immunoreactive cell

nlate] Zo) ol
‘lg”g] ook;d 7(}-/\2
gto]n, Evha-52|
A 3} = e g dedx
oAl e e, odopard, e,
°ﬂ""6}-“’ Qlit, 53] estrogen A3,
34213 vitamine D A3, calcitonin 354, PTH 3c}i-
"], calcium 4 # %2 4 #gko 2 2e]Q] calcium &

2] 28} Fol *dﬁﬂf’_ F&2 dedd gir} wdl 22

=4

aixé

1 -
=

of] Zolx = o] 9] % progesterone] 7FA, follicular-
R o] qti= gl X Eal w2 199641 & R} 2w}
A A-ru) A el 23] e gg

'Corresponding author.

235

stimulating hormone(FSH)2] Z-7}* &3] ¢l
] 51 9lch.
&+ Erben

o Azt

wio

51 AN Al F o 247

FohgZo] Sty d49 0w, Sarma 5, Bagi &
2 Thomsen 578 4% UAT &304 g Fe

xA b wistel tato] Rwshs 5 FopdE Al B
2a)e] wslo] gk K chg Ze}d 4= glon,
Fo)EE A ¥F F2F8 9 calcium level?] W 8}o]
gk B A ohg 2A SR o) 5 HE Fre
Wahs A7) 7hEe DA 2 Ak B v 8] =
1, 85 calcium F2E AEtA] 7] 2oz oeial
calcitoning A4bshi= AHabell gt =23k B
Aol e 8z i

As] ol 4 gliz wl, ¥
2 AAlale] Q9)4 0w Foprge] SukEl A A
Hqy = osteocalcin, estradiol, progesterone, follicular-

stimulating hormone(FSH), 2! calcium level2] ¥ 3}e}



236 A - Ao -

Aol At wWiskE WAk, el A
3= calcitonin AR A E2] 44 2 ez W3S
AxAststa o g pabsloict.

Mz 2 B

MESS

71748} Sprague-Dawley 7| ¢}#1 315 (SPF, tjghd &
FTEAE, A2)E T3t AR, 7 F
277ke] ARA A87|7bE 5k ¥ ALE (Pellet, A
FHAAE M)l FESE 83 FgEksdch Ad
FES AF 180 g Hed o Xé AE A A8k
AP E T FAAAE AR EA o deE] A E
Subs AAE AT 5 e F FF da
£ AAY AdTes FEcdnh Ageas AN
XS sl 3| 4stel0m, AGTelA
dadA 55, 105, 155 2 2050 Zhzt ortel
Ayste] Aol A-g-aksict.

T GAAA X

ot

HAEX
AYFEL 257 A5710E AR F AF 180
g 9] o} Rompun(xylazine, F3+2F3}) 0.2 mgkgS-
54 sle] AAA)7]2, ketalar(Ketarmine, f-&HF
F) 1 mg/kgs SHFAER] vhRAAC} A
Mz ] B8 AF ANE AAR F 2L A
Ak 55 et o, ATl B8 A
T ANE AAEN, FF dae] fAE 7 o
’\94 °Lxﬂr HE o]F AaE AAF oS
Az Th A F
< %1‘2}24" 94414 Ho“”"ﬂ E3td 57 #4417
Al sl 2e 104 F 2E
o S SRAE AT, 143 AT T 12
Fot &

Pe82 TR} %

X @0l M=}
TyAAR-S- A # 37, Bouin 4ol 244 =
© U% ethanol ﬂ]%i %’i}\]al & %;«o].z_q, ol Py o2
)\

Do X[ 3latE oM
I ol A] calcitonin AFAA] £2 #aksly) 9] 8hed
calcitonin®| 3} & o] 8-3}] peroxidase anti-peroxi-

dase (PAP)H "% 22| 8}s}3 A& AA)stgich

o] 3] Al

ColAlE - ALE

el shab] QS AAskr] 9sted miA] Theb
ZA& AAF F =& AHH-E 100% methanolz} 0.1%
Atk el Zhz) 3087 A& 3te] Wil peroxidase
Z oA A|7] ¥ phosphate buffer saline(PBS, 0.01 M,
pH 7.4) £ 22 3047} 35] AA3Idct o)A 4]
Bolxql WY globulin®] A& WA|3}] £}
normal goat serum(1 : 100)0-Z Al 20| 4] 1A]7} A A 2]
% calcitonin 38 A (BioGenex, Cat No. PUO360694,
1:40) 4°Cellx] 24X)17F ¥Rg-A]7]a, PBSE 308
7} 33] A2 3}gdct. o] % anti-rabbit IgG goat serum
(Hokkajdo Univ., Faculty of Vet. Pharmacology, 1:100)
o2 Al2d|x] 147} uhe-A]7] 3 PBSE 33] A3|3}
g}, PAP complex(Sigma, 1:200)2 GA] Ab2-ofl 4
1217F wha] & PBSE 307} 33| A% slaict. DAB
8-9ll(3,3"-diaminobezidine tetrahydrochloride containing
0.01% H,0, in Tris-HCl buffer)o 2 ®HAA|7] F
Mayer's hematoxylin® 2 77l &g 4-8 AAgF F
apsran| st BRI
Calcitonin Ul ¥ -HEL 7} FHE
107 3512 Agstel 1 mm'ed Rejbg A Ee| 48
Ha+ XFHA}(Mean+S. DR A4t o,
Student's t-test2 2] A& ZFstedc)

MR Hisl

A A gt AAA o5 AN EE A
‘ii‘i‘r A Hol o AellA 2447 o)A} WA AR

£ 3000 rpmef|A] 1587 A4 ¥te] AL B
?5}31‘4- dqA 5
FSHY] level- automated gamma counter(®]= ICN
Co., HE modeD)Z =& 3}l¢ion, A F2] calcium
level2- flame photometer(1L-943, Italy)E o]-8-3}o]
Light source: HCl, Wave length: 422.7 nm, Flame type:
N,O/acetylene, Fuel flow: 4.2 l/minute?] Z713}ol|4]
=3ttt BE $2E Student's ttestE H-2] A&

Azt

osteocalcin, estradiol, progesterone %

d =

ZtAMMO| FESHE U M E SAIE ps}

2T 02 AN AR AY T HrkE
wgiglel R oL}, Aol EAH: calcitonin
AoJube £l AR E AU HPE FH
A% w el e] AESe) A A% F99 &
T Apolold chs #AHH O, 3 A Aol
M gedos Easts ALE 94 et

Ak 8t s x], 154, A25, 1998



A E f0E Bohra A 83 el e 24 @ o

Fig 1. Histological and immunohistochemical profiles of
thyroid glands of the normal groups. a. H-E stains, x
150; b, c. calcitonin-immnoreactive cells, PAP methods,
X 150(b), x 300(c).

(Fig la-c). AgollA & Akl vlated Al EE2] &
7t "3 zhasled o, ik E S A% g3y @
Ah(degranulation)s el 7oz faEgw, E
3| Al A 9] HESA EEo] dA8] 7t
o] BRGAZES A% AlolollMut 4 FabEeln
(Fig 2-5a-c).
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frelAd 3= (p<0.01) 7Har) FH3kE gi e (Table 1).
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Fig 2. Histological and immunohistochemical profiles of
thyroid glands of ovariectomized rats after 5 weeks. a. H-
E stains, X150; b, ¢. calcitonin-immnoreactive cells,
PAP methods, X 150(b), % 300(c).
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Fig 3. Histological and immunohistchemucal profiles of
thyroid glands of ovariectomized rats after 10 weeks. a.
H-E stains, % 150; b, c. calcitonin-immnoreactive cells,
PAP methods, X 150(b), % 300(c).
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Fig 4. Histological and immunohistochemical profiles of
thyroid glands of ovariectomized rats after 15 weeks. a.
H-E stains, X 150; b, c. calcitonin-immnoreactive cells,
PAP methods, X 150(b), x 300(c).
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Fig 5. Histological and immunohistochemical profiles of
thyroid glands of ovariectomized rats after 20 weeks. a.
H-E stains, X 150; b, c. calcitonin-immnoreactive cells,
PAP methods, X 150(b), < 300(c).

Table 1. Changes of the numbers of calcitonin-immuno-
reactive cells in the osteoporotic rats induced by ovariec-
tomy {(mean+S.D./mm")

Normal Experimental groups
group 5% 10 15 20
Calcitonin ~ 112.38 3675 2538 2235 1831

cells + 46.78+18.86" + 9.98" +11.27" + 9.27°

*The weeks after ovariectomy
‘p<0.01 compared with normal group.
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Table 2. Changes of the serum levels in the osteoporo- tic rats induced by ovariectomy (mean+ S.D.ng/ml)

Experimental groups

Normal group

5% 10 15 20

Osteocalcin 026+ 0.13 028+ 0.11 029+ 0.19 034+ 015 035+ 027
Estradiol 18.66+ 5.19  13.67+ 6.29° 1265+ 997 1038+ 7.53° 915+ 731"
Progesteron 6531+ 2343 4151+ 21.09° 4038+ 21.59° 38.15+ 21.32° 37.33+ 22.51°
FSH 280.33+161.26 292.15+116.38  380.44+216.31° 400.35+211.87" 401.27+119.26
Calcium 1457+ 1038  13.04+ 5.27 1135+ 8.80° 10.82+ 9.90° 927+ 535

*The weeks after ovariectomy
‘p<0.01 compared with normal group.
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