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Abstract. This paper deseribes a new method for selective staining of hooks of echinococei, cysticerci
and tapeworms in histological scetions. The method ix based on pre-staining in hematoxylin, then the
preparations are stained overnight in dilute polychrome blue and differentiated with tartrazin
in Cellosolve (Iithylene glycol monoethyl ether or Ethylene glycol monomethyl ether). The hooks
stain blue. nuclei brown to hrown-green, and cell plasma ix yellow. The hooks stain very brightly,
which enables the identification of parasite remnants in granulomas and scars. The intensity of stain-
ing depends on the grade of maturity and selerotization of hooks and these are readily observed, even
in lower magnifications. The staining was suceessfully used in a variety of parasites.

Having studied histopathology of echinococcosis in humans and animals (Stérba
and Slais 1972, 1974, Prokopié and Stérba 1976, Prokopic et al. 1983, Stérba
1986), tissue reactions on some species of cysticerci (Slais 1960, Stérba and Slais
1972, 1974, Stérba 1978, 1986) and the pathology of some other parasitoses (Stérba
and Baru3 1976, Stérba et al. 1976, Prokopi¢ and Stérba 1976, Stérba 1978,
1986) we faced the problem of histological verification of hooks both in larval and
adult stages. The verification of hooks in histological sections as well as the determina.-
tion of their shape, number and size are decisive for final diagnosis, particularly when
the parasites are dead or regressively changed.

Because the verification of hooks with the hitherto used staining methods was
difficult, we have tried to prepare a staining method which eliminates these difficulties.
This paper contains results of the new method for selective staining of hooks. The
advantages of this method and its usefulness both in human and veterinary pathology
and parasitology are also discussed.

MATERIALS AND METHODS

The staining and verification of hooks were tested in two cases of generalized cysticercosis of man,
caused by Cysticercus cellulosue (a total of 46 cysticerci). Sixteen cases of dystrophic and partly
caleified human eysts of echinococei and material from four human specimens containing fertile
eysts of echinococei were also studied. In addition, another group of live or regressively changed
eysticerci with hooks, both from sporadie findings in humans and predominantly veterinary material,
was examined. The new method has been compared with conventional methods (Stérba 1978,
Storbaand 8lais 1972, 1974}, used for study of hooks of Strobilocercus fasciolaris (Taenin|Hydatiger«
{reniueformis (Botsch, 1786) larvae) from common veterinary necropsied and unigue material
(Bterha and Barus 1976 and Stérba ot al. 1977). This method was also used for the study of unigque
strohilocercosis of pheasants, The material was provided by Academician Rysavy.

The staining was tried out on adult tapeworms of the following species:

Darainea proglotina (Davaine, 1860)  the poultry tapeworm - hooks on suckers of scolex and
rostellum. Radllietina tetragona (Molin, 1858)  the chicken tapeworm - hooks on suckers and rostel-
lum. Raillietina echinobothrida (Megnin, 1881) Fruhman, 1924 - - hooks on rostellum and suckers.
Raillictina cesticillus (Molin, 1858) Joveux, 1923 - - hooks only on rostellum. Dicranotaenia collaris
(Batch, 1786) - - scolex with 10 hooks. Drepanidotaenia lanceolate Bloch, 1782 - -scolex with 8 hooks.
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Hymenolepis anatina (Krabbel, 1869) - rostelluin armad with a single eirele of 10 hooks. Hymenolepis
setigera (Froolich, 1784) - — thin rostellum with 10 hooks. Hymenolepis tenwirostris (Rudolphi, 1819) —
thin rostellum bearing 10 hooks. Cheanotaenia infundibulum Bloch. 1779 - rostellum with a single
row of hooks.

Examined parasites having hooks both in eysticercus and tapeworm are the following:

Cysticercus tenuicollis (Taenin hydatigens Pallas, 1766 — larvac), Cysticercus pisiformis/T’aenia
pisiformis (Bloch, 1780) - - larvac. :

Tissue excisions with cysticorei and control material of adult tapeworms with hooks were fixed
in 109 formol and processed with standard paraffin method.

New staining method Hematoxylin - - Polychrome Blue - - Turtrazin (HPBT):

Fixation and sections: Formalin and other fixatives, paraffin scetions.

Techniqgue:

1. Remove wax with xylene and take sections to water.
2. Stain nuclei with Weigert’s or other iron hemavoxylin, differentiate in acid aleohol and blue
in tap watcr.
3. Rinse in distilled water.
4. Stain in dilute solution of Unna’s polychrome methylene blue (subst. Merek) add 0.5 -1 ml
1.59, stock solution to 100 ml distilled waterjovernight.
5. Rinse in distilled water.
6. Rinse briefly in 95%, alcohol.
7. Rinse in Cellosolve for & few scconds, until no more elouds of dye leave section.
8. Differentiate and countorstain with saturated solution of tartrazin (Lachema) in Cellosolve until
the section is yellowish-green or yellowish-brown.
9. Rinse in Cellosolve.
10. Clear 2 changes xylene and mount in synthetic resin medium or (‘anada balsam.

RESULTS AND DISCUSSHON

With the new staining method, the hooks stain blue, nuclei brown to grown-green,
and cell plasma is yellow. The hooks stain wery brightly, the intensity of staining
depending on grade of their maturity and sclerotization. They stain blue on yellow
background and are readily observed even at lower magnifications. They are very
well differentiated from surrounding tissues, and stained with great contrast that
enables the easy identification of parasite remnants in granulomas and scars.

Figs. 1—3 show a comparison of routine staining of histological sections stained
with hematoxylin-eosin (H—E), wet method after Giemsa and the new Hematoxylin-
Polychrome Blue Tartrazin (HPBT) stain.

PL. I, Figs. 1 —3 show parallel sections of granuloma of regressively changed Echino-
coceus granulosws in the liver of man. Pl. I, Fig. 1 shows a great number of hooks quite
readily visible even by H—E staining, especially when the microscope illumination
1s reduced. PL. I, Fig. 2 shows Giemsa stained hooks. When strongly stained calcareous
corpuscles are differentiated away, the hook staining is less visible. Pl. I, Fig. 3
demonstrates strongly counterstained hooks, stained with the HPBT method.

PL I, Figs. 4—6 shows parallel sections of hooks in Cysticercus cellulosae from
human brain. It is characteristic that the verification of hooks of cysticerci is very
difficult (Slais 1970, St&rba 1978) and it is possible to pick them up only sporadically
in complete series of histological sections. In the examples in PI. I, Figs. 4—6: in only
3 sections, from several hundreds of sections examined, was one hook picked up in
a connective tissue sheath of necrotic and calcified cysticercus. By H—E staining,
the verification of such a hook (PL. I, Fig. 4) would take tens of hours of careful micros-
copy. With the new staining method, it is possible to identify the intensely stained
hook at lower magnification during routine examination of preparations.

The same difference in stainability of hooks is emphasized in parallel sections of
Cysticercus crassiceps (Pl. II, Fig. 1 — H—E, Fig. 2 — HPBT). Another hook is
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shown in Pl 1, Fig. 3; the example is of Cysticercus crassiceps. It shows that HPBT
staining method enables the verification of more detailed morphological structures
of hooks of cysticerci even in adult tapeworms. This is also shown in the section of the
poultry tapeworm Davainea proglotina (Pl. II, Fig. 4). The new HPBT staining does
not enable only detection of hooks. Because the method permits visualization of undis-
torted parasite structures, the same preparation can be used for both morphometric
and differential diagnostic studies.

The verification and staining of hooks, particularly in cestodes, were studied especial-
ly by Slais (1966); later the range of methods of examination was extended to other
staining. It was found that the histological and histochemical verifications of hooks
of echinococei and adult tapeworms are in fact more or less the same as that of cesto-
dex. Examining the hooks by phase contrast microscopy and with various histological
methods, its medulla resembles a cavity, appearing sometimes as if it also contained
a fibrous structure stainable with eosin. Its delimination from the cortex layer is
uneven and seems to strongly articulate with the inner surface of the cortex layer.
With PAS and Best’s carmine, either its delamination line or the entire medullar part
become pale coloured. The cortex layer of the blade and a major portion of the base
are refractory to staining with a number of histological methods and have their own
greenish colour (Slais 1966). However, the cortex layer and the base of hooks stain
yellow with picric acid by van Gieson’s method, yellowish-green with Hale’s method
and feebly red by Goldner. Of importance is also the fact that the hooks always stain
various shades of brown with methods for the reduction of silver nitrate (e.g., methods
after Kossa, Masson, Gomori). Through results of these stainings are explicit, they do
not have any significance for the practical and prompt verification of hooks. The same
results are obtained in histochemical reactions carried out on hooks, known from
Slais’ descriptions (1966).

The hooks of echinococci, cysticerci and tapeworms belong to those sclerotized
formations that are conserved for the longest time after the death of parasites. Mostly
they are not resorbed by host reaction. Their finding, and the possibility of subsequent
morphometry, contribute to the identification of the parasite. In addition to other
histological methods (Stérba and Slais 1972, 1974, Prokopi¢ et al. 1983), the
result of which!is not very decisive or rather informative, the regressive staining
after Giemsa is used (Slais 1960, Stérba and Slais 1972) to verify the hooks in
histological sections. The result of this staining depends on experience. Not only does
differentiation depend upon adequate staining, but also the search for stained hooks
in intensively stained surrounding tissue is difficult. Verification by methods available
until now is difficult, laborious and not entirely reliable. In addition a great deal
of differential diagnostic experience and patience are required. For the above reasons
we have tried to develop a staining method in which the hooks have a clearly different
colour from the surrounding tissue. The result of our newly developed method is
presented in this paper.

HOBBLHT M 12TO,[ HALHPATE ILHOTO AHATHOCTIHMECKROTO OKPAIIIBA IS
WPOYKOR AXHUHOKORKOD, LHUHCTHLEPROB 11 LHECTO 101

B I'ICTOJOINYECKIX CPE3AX

H. Wrep6a, 1. Musaver u I Burogex

Pegtome. I3 puGore omiteait 10Bbiil MCTO 1301 paTC.ILHOIO ORPALIMBALIS KPIOYKOB HXNHOKOKKOB,
”JH'T]”[CP]\'UB HIeCTO 0B B THCTOJONHYCC RIX ('I)(‘:;ilx. llpl'“”.“'”[ METOOA COCTOHT B Hp(};lBﬂp”-
T LITOM ()Hpilu“ﬂiill“l“ FEMATORKCHIIRHOM, 3aTeM Hpen;lpa’l‘l.[ OCTABJIAOT HA HOYEL B pilBBeACHIIOﬁ

HOTMXDPOMHOIL CHHLI B IHBGEPEHIAPYIOT TaPTPA3IHOM B He-LI0COIBBE (HTH/ICHLTHROI-MOHO-
OTIADTCP ST DTHICHT RO T-MOHOMETILIdTeP). PRI OKpallluBaloTes B ¢ulinil 1(BeT, si;ipa
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B I(OpM‘IIICBI:Ii‘i-](Opll‘lHUBO-’iC.'IOHHl)II‘i IIBCT, IUTOM TAa3MA KICTOR MAC ITAs. le{)‘ll\"ll OKPANIBARIOTC 31
OYCHL HHTCHCHBHO, 9TO 3a€T BO3MOMKHOCTDL JIHAIHOCTHLUHPOBATL H OCTATRI IIAPAZHTOB B I'DAHY-
JoMax H py()uax. NHTCHCHBHOCTD OKPACKH 3aBHCUHT OT CTEICIHH CcO3PEeBaHHy W CKJICDOTH3ALNHT
KPIYKOB H ITOC T, JTHHE XOPOIIO 3aMEeTHLL U ITPH 1nedosLIux VBCIHYEHU AN, \IOTO,’[ ORpanInBaHEN

HPOBEpPCH Ha PHIC NapazHTOB.
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