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Fig. 1. Immunohistochemical localizations of growth hormone secreting cells in the central region of rat adenohy-
pophysis {X400). Arrow: Growth hormone secreting cells, a: Normal, b: 15th day of infection, ¢: 30th day of
infection, d: 45th day of infection, e: 60th day of infection, f: 90th day of infection.
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Table. 1. Number of the growth hormone secreting cells in adenohypophysis of male rats.

Number of the growth hormone secreting cells

Day after infection

Center Periphery Total
Normal 25155 + 742 31895 + 870 5705.0 = 161.20
15 2408.0 + 101.2 2975.0 £ 141.0 5383.0 = 2422
30 1597.0 £ 1315 22145 + 106 38115 = 1421
45 1116.0 = 56.2 14440 = 63.0 2560.0 + 119.2*
60 15535 + 1619 1816.0 + 135.8 3369.5 + 297.6*
75 14255 + 1096 1658.0 + 206.5 3083.5 + 316.1*
20 25405 + 296.3 31090 £ 161.2 5649.0 + 457.5

The results are expressed as the mean standard deviation of growth hormone secreting cells counted in the

representative sections from every 3 rats. *P < 0.05.
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Fig. 2. Location of growth hormone-like immunoreactive substance in sparganum by immunohistochemistry. T =
tegumentum, EM = epidermal musculature, PM = parenchymal musculature, a, b: Strobila of sparganum elapsed
at or on 15th day of infection (a: X40, b: X400): ¢, d: Strobila of sparganum elapsed at or on 30th day of infection
(c: X40, d: X400): e, f: strobila of sparganum elapsed at or on 45th day of infection (e: X 40, f: X400).
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Fig. 3. Location of growth hormone-like immunoreactive substance in sparganum by immunohistochemistry. T =
tegumentum, EM = epidermal musculature, PM = parenchymal musculature. a, b: Strobila of sparganum elapsed
at or on 60th day of infection {a: X 40, b: X400}). ¢, d: Strobila of sparganum elapsed at or on 75th day of infection
(c: X40, d: X400); e, f: Strobila of sparganum elapsed at or on 90th day of infection (e: X40, f: x 400).
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Table. 2. Intensity of immunohistochemical reaction products to growth hormone in sparganum tissues.

Layer/Day after infection 15 30 45 60 75 90
T + + +++ +4+ +++ 4+
EM + +++ e+t 4+ 4+ 4+
PM + ++ +++ + -

T: tegumentum, EM; epidermal musculature, PM; parenchymal musculature, ++ + +; the most intensely stained,
+++;

14 1:8<serum dilution
group
marker

15day

30day
45day
60day

75day

normal

sparganum
extracts

Fig. 4. Growth hormone concentration of marker, spar-
ganum extracts and rats serum (normal and infected
serum) by dot-ELISA methods.

o HF AdsaE fFrel fAE Ao 5
AE . Steelman 5(1971), Glitzer®t Steelman
(1971}, Ruegamer®t Phares(1974), Phares%}
Carroll(1984), Phares®t Watts(1988) 3> 11 3o
dEas %/\}%%‘0] ArHil ® st oy o
FrAtEAE JAEdv 32 V5 S A dolet
il M aked E}. ol fAS Bl A] Hirai 5
(19781 propylthiouracil{ PTU) & # g} gt # ol
fr 23}
w2t o) S 2a gt KAl Mever
F(1965) 7 Phares®t Carroll(1978) &
numo A vERYE A A E i G ALE-7 o]

b g owe

4 sparganum 7FS1-8 somatomedin

sparga-
A A G

1

XLB_? IL 0101)\-1 Hx]—o 2=

<
ZEAI A A AR A ZICRE BAL7E QLA spirometra

intensely stained, + +; moderately stained, +; sightly stained,

—; negative reaction.

mansonoides®) GLZ it SGof Atk A LA
z

A ornithin decarboxylase 4 7 2
A M ERE S gpebsbal, W xR A 4
148l FAR RS 2 Ada
V=t er Steelman 5 (1971)
o] ®iivp Ak I Altszuler(1974),
(1984), Merimee® Rabin(1973)-&
mansonoides 2 plero( ercoidsiz AW
L insulin®} *}‘ﬂ ’}*‘ =
d ‘Jf’if—l—{’f‘ %*} T
o whit g A4l ®mibis glvda
W HFo) ML sparganum®] 4 "E}f?'.jiff”*:; dot-
LISA® o] 7 ol
@ Sl el sobar vhehbA ‘E-P‘zl't}.
Wy Zust ofel A5 WuE Eetaol
3’3-‘LH sparganum®| A} 1} A %3515’;%_’— +AF
e AdenEn 22 7l Fdsh: A
"37}54”1 31 A=rste] AFe FAYG
feedback inhibition®l o3&} 215 ¢] = a5 A%
e Astd Ados AR
Dot-ELISA®) 93 2 4
Hoff wpit A3 Yo AFF2Ee] Wsglol = &
o7} §18ls=tl ©]= Garland ;(1972)”}, Sharp
5(1982) 9] AP Anel A st
17t vl Wop nFol ol AJFdsad
/\]"‘ 2o &35k} feedback inhibition©l 28]

JL]Jr Al < }\/Llo

O
2

- Xz
tdhap e HAHS

ey

Kostyo &
Spirometra
ol 23 4

ey

U /H OL /tl _Lr} /Loi /]o o

u\-u

gg og ox do ‘uh‘. olfi
°>

JA el 77 9lskel sl e wEkeA A
F g tol AHetvel d deede] Wt
= powm A7FEC

olgEd

Altszuler, N., 1974, Actions of growth hormone on car-



April 1992

bohydrate metabolism. In Handbook of Physiology:
Section F. Endocrinology [V, Part 2, Chapter 31, pp.
233-252.

Baker, B. L. and D. Gross, 1978. Cytology and distribu-
tion of secretory cell types in the mouse hypophysis as
demonstrated with immunocytochemistry. Am. J.
Anat. 153: 193-216.

Boctor, F.N., M.J. Stek, J.B. Peter, and R. Kamal.
1987. Simplification and standardization of dot-ELISA
for human schistosomiasis mansoni. J. Parasitol. 73:
589-592.

Fisher, F. M. 1963. Production of host endocrine subst-
ances by parasites. Ann. N. Y. Acad. sci. 113: 63-73.

Garland, J. T. and W. H. Daughaday, 1972. Feedback
inhibition of pituitary growth hormone in rats infected
with Spirometra mansonoides. Proc. Soc. Exp. Biol.
Med. 139: 497-499.

Glitzer, M. S. and S.L. Steelman, 1971. The effect of
implantation of Spirometra mansonoids spargana in
the growing rat. Proc. Soc. Exp. Biol. Med. 138:
610-613.

Hirai, K., H. Nishida, K. Shiwaku, and H. Okuda, 1978.
Studies of the plerocercoid growth factor of Spiromet-
ra erinacei (Rudolphi, 1819) with special reference to
the effect on lipid mobilization in vitro. Jap. J. Parasit.
27: 527-533.

Hirai, K., K. Shiwaku, T. Tsuboi, M. Torii, H. Nishida,
and A.Y. Yamane, 1983. Biological effects of Spir-
ometra erinacei plerocercoids in several species of ro-
dents. J. Parasitol. 69: 489-499.

Hsu, S., L. Raine, and H. Fanger, 1981. Use of avidin-
biotin peroxidase complex{ABC) in immunoperoxidase
technique. J. Histochem. Cytochem. 29: 557-580.

Kostyo, J. L., S. E. Gennick, and S. E Sauder, 1984. Di-
abetogenic activity of native and biosynthetic human
growth hormone in the obese (Ob/ob) mouse. Am. J.
Physiol. Res. 14: 219-254.

Lincicome, D.R., 1963. Chemical basis of parasitism.
Ann. N. Y. Acad. Sci. 113: 360-380.

Merimee, T.d. and D. Rabin, 1973. A survey of growth
hormone secretion and action: Metabolism. Clinical
and Experimental 22: 1235-1251.

Meyer, F.D., S. Kimura, and J.F. Mueller, 1965. Sti-
mulation of lipogenesis in hamsters by Spirometra
mansonoides. J. Parasitol. 51: 57-58.

Mohammed, A. M. and C. K. Phares, 1986. Some
biochemical effects of the growth hormone analogue
produced by plerocercoids of the tapeworm Spiromet-
ra mansonoides on carbohydrate metabolism of adi-
pose tissue from normal, diabetic, and hypophysecto-
mized rats. J. Parassitol. 72: 498-506.

Mueller, J. F., 1968. Growth stimulating effect of ex-
perimental sparganosis in thyroid-ectomized and

Kim et al.— Growth Hormone-like Substance in Sparganum

181

hypophysectomized rats and comparative acitivity of
different species of Spirometra. J. Parasitol. 54:
795-801.

Mueller, J.F., 1970. Quantitative relationship between
stimulus and response in the growth-promoting effect
of Spirometra mansonoides spargana on the
hypophysectomized rat. J. Parasitol. 56; 840-842.

Mueller, J. F., 1974. The Journal of Parasitology: The
biology of Spirometra. J. Parasitol. 60: 3-14.

Mueller, J. F., E.P. Hart, and W. P. Walsh, 1963. Hu-
man sparganosis in the United States. J. Parasitol. 49:
294-296.

Phares, C. K. and R. M. Carroll. 1978. Comparison of
the effects of the growth hormone factor produced by
Spirometra mansonoides and growth hormone in di-
abetic-hypophysectomized rats: Lipid compostition J.
Parasitol. 64: 401-405.

Phares, C. K. and R. M. Carroll, 1984. Insulin-like
effected acid synthesis in liver of hamsters infected
with plerocercoid of the tapeworm, Spirometra man-
sonoides. J. Helminthology 58: 25-30.

Phares, C.K. and B.J. M. Booth, 1987. Anti-human
growth hormone (GH) antibodies cross-react with the
GH-like factor from plerocercoids of the tapeworm
Spirometra mansonoides. Endocrinology 121: 1839-
1844.

Phares, C. K. and D.dJ. Watts. 1988. The growth hor-
mone-like factor produced by the tapeworm Spir-
ometra mansonoids specifically binds receptors on cul-
tured human lymphocytes. J. Parasitol. 74: 896-898.

Ruegamer, W. R. and C. K. Phares, 1974. Effects of age
on growth and food efficiency response in rats in-
fected with tapeworm larvae. Proc. Soc. Exp. Biol.
Med. 146: 698-702.

Shaheen, H. L., K. A. Kamal. Z. Farid, N. Mansour, F. N.
Boctor, and J. N. Woody, 1989. Dot-enzyme-linked
immunosorbent assay (dot-ELISA) for the rapid di-
agnosis of human faioliasis. J. Parasitol. 75: 549-552.

Sharp, S.E., C. K. Phares, and M. L. Heidrick, 1982.
Immunological aspects associated with suppression of
hormone levels in rats infected with plerocercoids of
Spirometra mansonoides (Cestoda). J. Parasitol. 68:
993-998.

Shiwaku, K. and K. Hirai, 1982. Growth-promoting
effect of Spirometra erinacei (Rudolphi, 1819) pler-
ocercoids in young mice. Jap. J. Parasitol. 31: 185-
195.

Shiwaku, K., K. Hirai, M. Torii, and T. Tsuboi, 1983.
Effects of spirometra erinacei plerocercoids on the
growth of Snell dwarf mice. Parasitol. 87: 447-453.

Smets, G.. B. Velkeniers, and E. Finne. 1987. Postnatal
development of growth hormone and prolactin cells in
male and female rat pituitary. An immunocytochemic-



182 Korean J. Zool. Vol. 35, No. 2

al light and electron microscopic study. J. Histochem. ometra mansonoids spargana. Recent Proggress in
Cytochem. 35: 335-341. Hormone Research 27: 97-120.
Steelman, S.L., M. S. Glitzer, D. A. Ostind, and J. F.
Mueller, 1971. Biological properties of the growth  (Accepted February 29, 1992)
hormone-like factor from the plerocercoid of Spir-

Immunohistochemical Detection of the Growth Hormone-like Substance
in Sparganum of Spirometra erinacei
Myeong Ok Kim, *Wan Sung Choi, and Chang Hwan Kim (Department of Biology and
*Department of Anatomy, Gyeongsang National University, Chinju 660-701, Korea)

In this study, we carried out to localize the growth hormone (GH)-like substance in sparganum
and to investigate the influence of GH-like substance on the rat pituitary by immunohistochemis-
try and dot-ELISA. For immunohistochemistry, adult male rats was infected with sparganum for
15, 30, 45, 60, 75, and 90 days, and pituitaries and sparganum itself were dissected out respec-
tively after perfusion with 4% neutral buffered paraformaldehyde. Tissues were embedded and
sectioned at the thickness of 5 pm. Rabbit anti-rat GH was used as a first antibody and
avidin-biotin peroxidase complex (ABC) method was applied. The concentration of GH in rat
blood and sparganum was estimated by dot-ELISA using rabbit anti-rat GH and ABC complex.
In the pituitary glands of the infected rats, the number of GH secreting cells decreased at 45, 60
and 75 days after first infection, but it retained the normal level at 90 days after infection. The
sparganum showed many GH-like substance secreting cells in its tequmentum and epidermal
musculature. As infection period was become longer, the tegumentum and the epidermal muscul-
ature were stained more intensely. The concentration of GH in the blood of infected rats had no
significant difference between the infected and normal groups. Therfore it was strongly suggested
that GH-like substance produced by sparganum might stimulate the growth of the infected rat.



