KFEEEE ] Yonago Med Ass 50, 131-142, 1999 131

HEOME Y 7 X

<V VLR BT EDEAT S
R IVE VR T (Plerocercoid Growth Factor) D
EFX-HFEABERICKBIT A E

BRREEAIEIYSmE  (EE PR EEdR)

FHAE, £ OER, BAEW, ZAFES, ZHES

Role of the growth hormone-like factor
(Plerocercoid Growth Factor) produced
by plerocercoids of Spirometra erinaceieuropaei
in the host—parasite relationship

Kazumitsu HIRAI, Haoran WANG, Soji FUKUMOTO,
Sayuri TADEMOTO and Kazutoyo MIURA

. Department of Medical Zoology, Faculty of Medicine, Tottori University

ABSTRACT

Spirometra erinaceieuropaei is extensively distributed in the world and infects domestic and
wild cats and dogs. Plerocercoids are able to infect species of all classes of vertebrates ex-
cept fishes and cause important zoonoses in the human, but have been noticed because of
their ability to produce and release a substance, plerocercoid growth factor (PGF), which
binds and activates growth hormone (GH) receptors, resulting in accelerated growth of the
host. The mice, including Snell dwarf mice, hypothyroid mice, which were infected with
plerocercoids had accelerated growth with an increase in the number of the infected
plerocercoids. Plerocercoid infection stimulated the incorporation of *H-thymidine and *S-
sulfate in costal cartilages of Snell dwarf mice, resulting in the proliferation of the car-
tilage. Plerocercoids, however, decrease in the GH content in the hypophysis and the
thyroxine and triiodothyronine levels in the serum of mice. Furthermore, the serum from
plerocercoid—infected mice increased in the incorporation of *H-thymidine in cultured mouse
parenchymal hepatocytes and the extract of plerocercoids displaced '**I-human GH from its
receptor on hepatic membranes prepared from a pregnant rabbit. Therefore, PGF produced
by plerocercoids was considered to mimic the physiological actions of GH in the host. This
PGF was purified from the extract of plerocercoids as 27 kDa glycoprotein, using GH



132 SEHFE fth 4 %

receptor—affinity chromatography and gel filtration, and then cross—reacted against the anti—
human GH (hGH) monoclonal antibody. A partial amino acid sequence of this protein
showed the homology of 67% to cathepsin—L. In addition, this protein stimulated prolifera-
tion of the cultured mouse parenchymal hepatocytes and this ability was inhibited by the
addition of E64 which was a specific cystein proteinase inhibitor. We are investigating func-
tions of this 27 kDa glycoprotein in host—parasite relationship. Our findings on the role of

27 kDa glycoprotein clarifed are as follows;

1. The cDNA of 27 kDa protein was constituted with 1085-bp in length containing an open
reading frame of 1008-bp encording 336 amino acids. The amino acids sequence predict-
ed from the cDNA did not show the homology to that of hGH but showed the homolo-

gy of 65% to that of mouse cathepsin—L.

2. 27 kDa protein cleavaged human IgG and then the worm extract containing this protein
also cleavaged anti—27 kDa protein polyclonal antibody.

3. 27 kDa protein showed the trypsin inhibitory activity.

4. 27 kDa protein was extensively distributed over the surface of the plerocercoid body,
and therefore, it has roles to evade from the attack of the antibody and digestion in the
host intestine. Furthermore, this protein must be useful to penetrate tissues for invasion

into their hosts.(Accepted on June 3, 1999)
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Fig. 1. Plerocercoids of Spirometra
erinaceieuropaei
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L7-(Fig. 2). ZOPGF% a— F4 5cDNADE
HEEFNL, 3367 X /HEEFEE 2 —F 951085
bp CHER IN Tz, LT, JTOEERTIL,
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Fig. 2. Comparison of amino acid sequences of PGF from plerocercoids of S.

erinaceieuropaei (PGF-E), S. mansonoides (PGF-M), mouse cathepsin—L (M
—Cath—L) and human GH (hGH).V represents the glycosylation site.
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Fig. 3. Immunohistochemical staining of the 27 kDa protein.

(D Control, treated with normal mouse serum. @ Localization of 27 kDa protein in

plerocercoids. showing distinct staining on surface and subtegumental cells. ) Expres-

sion of 27 kDa protein at shedding site of the neck.
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T.6THILL, 10° g biE#HRAHIKR & L7z, Hh



136 AN fl 4 B

97.4 -?‘,ini
662 = &l
45
31
i |
215 = |
144 = |
|
|

1 2 3

Fig. 4. Effect of 27 kDa protein and worm extract on the biotynilated anti—hu-

man IgG antibody.
Lane 1: IgG, Lane 2: IgG added worm extract. Lane 3: IgG added 27 kDa protein
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Fig. 5. Effect of the worm extract on the biotynilated anti-27 kDa antiboby.
Lane 1: IgG, Lane 2: worm extract, Lane 3: IgG added worm extract, Lane 4: IgG
added worm extract incubated with E64, Lane 5: IgG added worm extract incubated

with leupeptin, Lane 6: IgG added worm extract incubated with pepstatin.
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Fig. 6. Incorporation of '®l-anti—27 kDa protein antibody into plerocercoids

during various incubation times.
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Fig. 7. Incorporation of '®l-anti—27 kDa protein antibody into plerocercoids by
cultivation with various concentrations of the antibody.

Vertical bars represent standard deviation.
* represents P < 0.05 and #* represent P < 0.0l
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Fig. 8. Elution profile obtained from gel filtration of the worm extract of

plerocercoids cultured with '?l-anti—27 kDa protein antibody.
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Fig. 9. Elution profiles of enzymes in the worm extract obtained from gel filtration
on a culumn of TOYOPEARL HW-55.
280 nm: protein concentration, 540 nm: Unit of azocoll hydrolyzing activity, unit: unit
of trypsin inhibitory activity.
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Fig. 10. Elution profile of the trypsin inhibitor isolated by gel filtration on a column
of MonoQ. Shadowed parts exhibit the existence of trypsin inhibitor.
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Fig. 11. Elution profile of the trypsin inhibitor on a column of Superdex HR 75.
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Fig. 12. SDS-PAGE of the trypsin inhibitor.
Lane 1: calibration proteins, Lane 2: crude worm extract, Lane 3: trypsin inhibitor
isolated by gel filtration, Lane 4: trypsin inhibitor isolated by MonoQ, Lane 5:

pure trypsin inhibitor.
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Fig. 13. Immunoblot analysis of the trypsin inhibitor using anti—27. 5 kDa protein
monoclonal antibody (A) and anti-hGH monoclonal antibody (B).
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