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Abstract The tegumental surface dArtyfechinosto- 1981).Flemingia vestitaBenth and Hooker (family Le-
mum sufrartyfexas viewed under the scanning electraguminoseae), locally known as Soh-phlang, is widely
microscope revealed the presence of double rowsustd by the native tribal population of Meghalaya, who
spines in the collar. The dorsal surface (6—8 rows) acmhsume the pulpy tuberous roots for their anthelmintic
the ventral surface are provided with posteriorly direcetivity against intestinal worm infections. In a prelimi-
ed spines. The normal body surface K#sciolopsis nary study, the whole root-tuber crude extract has been
buski shows posteriorly directed scales throughout tiheported to be effective again8iscaris suumin vitro
ventral surface; the dorsal surface is free of any scal¥adav et al. 1992). The active principles of the root-tu-
but has domed, coarsely distributed papillae. Whber peels have been isolated by Rao and Reddy (1991);
treated in vitro with ethanol root-tuber extractldém- these are isoflavones and have been identified as geni-
ingia vestita an indigenous medicinal plant in Meghastein (0.25), fomononetin (0.035%), pseudobaptigenin
laya, India, at a concentration of 5, 10, and 20 mg/({l.015%), and daidzein (0.01%).

phosphate-buffered saline (PB3), sufrartyfexbecame The present study aimed at testing the efficacy of
paralyzed within 1.1-1.4, 0.8-1.0, and 0.3-0.5 h, neot-tuber extract oF. vestitaon Artyfechinostomum su-
spectively. Following similar treatmenE. buskitook frartyfexandFasciolopsis buskiboth of which are intes-
3.0-3.6, 1.5-2.0, and 0.6-0.8 h, respectively, to reactinal digenetic flukes occurring in pigs but also having a
paralytic state. Oxyclozanide B.P. was used as the r&fonotic potential. It pertains to scanning electron mi-
erence drug and paralyzed the worm, taking slightyoscopic observations on the surface fine topography
less time than the crude extract for both species afd its alterations induced by the plant crude extract on
flukes. Stereoscanning observations on the tegumeimaVitro exposure. Microtopographical detailsFfbuski
surface of treated (20 mg extract/ml PBS)sufrartyfex have previously been studied (Roy and Tandon 1993),
revealed sloughing off of most of the spines or their dehereas those oA. sufrartyfexare reported herein for
formation as well as wrinkles and rupture of the genethe first time.

tegument. Severe tegumental alterations and deformi-

ties were also displayed ty buskiexposed to 20 mg

extract/ml PBS. Materials and methods

Preparation of crude extract

Introduction The edible root tubers dflemingia vestitaBenth and Hooker

were collected from neighboring villages of Shillong, India, dur-
Plant products pro\”de and are galr"ng |mp0rtance asl%NOVember 1993, and their peels were dried at 50° C in an ov-

: : : : : n. Dried peels (about 100 g) were ground and put in a reflux flask
alternative to current medical practices involving chem aving 1 | capacity with 500 ml rectified spirit. After reflux for 8 h

therapy (Didier etal. 1988; Robinson etal. 1990). Faf60° C, the solution was filtered and dried overnight at 60° C; 26
many reasons, the latter may not be accessible to dleude extract was obtained from 100 g dried peels.

masses in developing and underdeveloped countries. In

Northeast India, Meghalaya in particular, many |nd|g%;<perimema| flukes and bioassay
nous plants are used for their medicinal value (Rao

Adult Artyfechinostomum sufrartyfend Fasciolopsis buskivere

B. Roy - V. Tandon[(]) collected from the intestine of a locally reared pig at an abattoir in
Department of Zoology, North-Eastern Hill University, Shillong. After a washing in phosphate-buffered saline (PBS), the
Shillong 793 022, Indi: flukes were incubated at 37+1° C with varying concentrations of
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the extract, viz., 5, 10, and 20 mg/ml PBS (three replicates fcanning electron microscopy

each concentration) in 1% dimethylsulfoxide (DMSO). Control in-

cubation consisted of flukes in PBS with 1% DMSO only. OxyFlukes were fixed in 10% neutral buffered formalin at 4° C for 4 h,

clozanide B.P., a wide-spectrum flukicide,was used as the refdehydrated in acetone, and air-dried in tetramethylsilane (Roy and

ence drug at concentrations similar to those used for the crudeTandon 1991). The gold-coated specimens were viewed under a

tract. Jeol JSM-35CF electron microscope at an electron-accelerating
voltage of 10-15 kV.

Figs. 1-8 Artyfechinostomum sufrartyfex scanning electron mi- Fig. 4 Dorsal spines in an enlarged view. Bar3a6

crographs of normaHgs. 1-5 and treatedKigs. 6—9 flukes Fig. 5 Dorsal surface (general tegument). Bage

Fig. 1 Anterior half of a whole worm, ventral view. Bar=100_. . . . .

umg Fig. 6 Portion of the ventral surface, showing pits and disrupted
tegument. Bar=1m

Fig. 2 Collar spines in a closer view, revealing the socketed a . .

n:)gnsocketed ty%es. E;ar:wn view, revealing E?g 7 Anterior end of a worm (ventral view). Bar=10én

Fig. 3 Portion of the ventral sucker rim and adjoining ventral suf-i9- 8 Enlarged view of the collar region, showing deep pits in ar-
face. Bar=1Qum eas of spines and scales. Bar=10¢
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the rim of the ventral sucker has prominent radial folds
and craters and appears to be very finely corrugated (Fig.

Artyfechinostomum sufrartyfex 3).

Results

The fluke exhibits inward curling of the lateral edges of

its body in the postacetabular region, with the tip beifgsciolopsis buski

bent toward the ventral side (Fig. 1). The oral collar is

armed with a double row of spines that are aboytri0 The ventral surface of the fluke is provided with scales.
wide and have a smooth surface; whereas all the spifibese scales are more densely packed in the post-ventral
of the first row are lodged in deep sockets, a few spirsecker region and are posteriorly directed, their bluntly
in the second row are nonsocketed (Fig. 2). On the domrsainded tip showing rough edges (Figs.9, 10). They
surface immediately posterior to the collar, there are 6m@asure about 3@m in length and 2fm in width.
rows of tegumental spines, about|#8 long and 15um Coarsely distributed button-shaped, nonciliated papillae
wide, which also extend to the dorsolateral sides and

merge with the spines of the ventral surface (Fig.(lE). ) . . ) .

These spines are posteriorly directed conical elevatidifss: 9-12 Fasciolopsis buski- scanning electron micrographs of
having bluntly rounded tips and cobblestone-like surfad@mal Figs. 9, 10 and treatedrigs. 11, 13 flukes

corrugations (Fig. 4). The rest of the dorsal surface is g 9 Portion of the ventral sucker and its adjoining area.
void of spines and has a corrugated mosaic-like textGRE=100Hm

similar to that of the spine surface (Fig. 5). The whokég. 10 Tegument behind the ventral sucker region, showing
ventral surface is provided with a dense covering of p&gales. Bar=1gm

teriorly directed scale-like spines having broadly roungig. 11 Portion of the ventral sucker and its adjoining area.
ed tips and arranged in an overlapping fashion (FigsB#/=100um

3). The surface texture of these spines also resemipigsi2 Tegument behind the ventral sucker region, showing dis-
that of the general tegument (Fig. 5). The tegument ropted tegument with pits. Bar=10n
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Table 1 Dose-dependent effects Blemingia vestitgpeel or root tuber) and oxyclozanide Arntyfechinostomum sufrartyfendFasci-
olopsis busk(P ParalysisD death}

Parasite Crude extract drug Longevity (in hours) at concentration Control (in PBS)
5 mg/ml 10 mg/ml 20 mg/ml
. P 1.1-1.4 0.8-1.0 0.3-0.5
F. vestita D 3.0-4.0 15-25 10-15
A. sufrartyfex 18-20
; P 1.0-1.2 0.6-0.8 0.3-0.4
Oxyclozanide BP D 2.5-3.0 1.5-1.8 1.0-1.2
; P 3.0-3.6 1.5-2.0 0.6-0.8
F. vestita D 5.6-6.5 3.7-4.0 1.6-2.2
F. buski 18-22
; P 1.5-3.0 1.2-15 0.5-0.6
Oxyclozanide BP 5.0-5.3 3.0-35 15-2.0

are present on the dorsal surface of the body and in flokes. Scale-like spines with blunt, rounded tips have
region of the oral sucker. been reported ifEchinostoma revolutumthe common
echinostomid fluke of domestic fowl (Tandon and Roy
1995). However, socketed spines in the collar and the na-
Treated flukes ture (surface architecture), arrangement, and distribution
of dorsal and ventral spines An sufrartyfexare distinct-
The survival time ofA. sufrartyfexandF. buskiin differ- Iy different from those oE. revolutum(Fried and Fujino
ent concentrations of the crude root-tuber peel extracti®B4; Tandon and Roy 1995). Furthermore, the sensory
F. vestitaand oxyclozanide is depicted in Table 1. papillae present at the oral rim of the latter species are
On exposure to the crude extract of root tuber ataaking in the former. The presence of circum-oral papil-
concentration of 5, 10, and 20 mg/ml PBS in vitro, teglae has been reported for many intestinal flukes, also in
mental lesions irA. sufrartyfexcould be observed afterGastrodiscoides hominisan amhistomid intestinal fluke
1.1-1.4, 0.8-1.0, and 0.3-0.5 h, respectively. Lesiarfsswine hosts (Tandon and Maitra 1983; Jones 1986).
were common on both the dorsal and the ventral surfacejn conformity with earlier observations (Roy and Tan-
the spiny surface area, particularly of the collar and vaien 1993) Fasciolopsis buskinas densely packed scales
tral sucker region, was most severely affected. Treatmentits ventral surface.
at a concentration of 20 mg/ml revealed uprooting of The results of in vitro treatment with the extract clear-
most of the collar spines, leaving holes apparent (FigslyZindicate that the tegument af sufrartyfexandF. bus-
8). The spines remaining attached at their locatitinis extremely sensitive to the peel extract of the root tu-
showed deformity. All the dorsal spines showed chandes, which has the potential to paralyze and Kkill the
in their shape and surface architecture. Similar to tthekes in vitro. Moreover, the crude extract proved to be
dorsal spines, ventral scale-like spines also showathost as lethal as the commercial flukicide oxyclozan-
changes in shape and texture, with no distinct surfade. The crude extracts of a number of plants, viz.,
feature being as evident in untreated control worms (Fngiber officinale, Zanthoxylum alaturandLysimactia
6). The rim of the ventral sucker revealed wrinkles awtethorides among others, have been tested against
deformation of its muscular structure; most of the spin8shistosomap. and~. buskiand their anthelmintic prop-
surrounding the sucker got sloughed off, leading to desy in terms of a lethal effect has been established (Soh
lesions (Fig. 6). The spine-free surface area also showedl. 1980; Singh et al. 1982; Adewunmi et al. 1990).
wrinkle and crack formation with loss of the cobble- In the present study, flukes treated with the extract at
stone-like surface texture. 20 mg/ml PBS were selected for scanning electron micro-
F. buskitreated with the extract at 20 mg/ml PBS exscopic observation because of the early lethal efficacy of
hibited wrinkles and pit formation on the tegument (Fithis dose as compared with other concentrations. Al-
11). Whereas there was no trace of papillae, extendiveugh the deleterious effects on the surface topography
pits/vacuoles were evident (Fig. 12), indicating compledé both fluke species were found to be of a similar nature,
destruction and disorganization of the tegument. the damage caused was more severe in the giantRluke
buski which showed extensive wrinkles and deformation
of the rim of the oral and ventral suckers and complete
Discussion loss of the ventral scales and the circum-oral and dorsal
papillae. Suckers, tegumental papillae, scales, and spines
The body surface of the adittyfechinostomum sufrar- are vital structures both in terms of sensory absorption of
tyfexis provided with spines and scales, which conformsitrients and for anchorage, and these structures are
to the common topographical plan of echinostomatinong the first to be affected and altered by the crude ex-
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tract in both species of flukes. Destruction of attachmeticker CS, Depenbusch JW, Bennett JL (1982) Effects of prazi-
organs (suckers) and loss of hooks have also been nBtlgﬂua”te'- Am J Trop Med Hyg 72:132-142

. . . . ler JM, Bundy DAP, Mckenzie HI (1988) Traditional treatment
in Dactylogyrus extensusllowing treatment with prazi- and community control of gastrointestinal helminthiases in St.

quantel (Schmahl and Mehlhorn 1985). Lucia, West Indies. Trans R Soc Trop Med Hyg 82:303-304
Similar to the present observations, pits and vacuéléed B, Fujino T (1984) Scanning electron microscopfdino-

formation have also been observed in several other di-stoma revolutunfTrematoda) during development in the chick

e ai ; ; i« viva. embryo and the domestic chick. Int J Parasitol 14:75-81
geneans such aslonorchis sinensis, Opisthorchis VlveJones A (1986) A comparative morphological study of the sub-

rrini, andS. japonicunand in the monogeneails va- family Gastrodiscinae Monticelli, 1982 (Paramphistomidae),
statorandD. extensugollowing treatment with praziqu-  with comments on some members of related subfamilies. J Nat

antel in vitro (Mehlhorn et al. 1983; Schmahl and Mehl|- Hist 20:863—-880

; ; ; i Aehlhorn H, Kojima S, Rim HJ, Ruenwongsa P, Andrews P, Tho-
horn 1985). In digenetic flukes, the site of origin of vad! mas H, Bunnag B (1983) Ultrastructural investigations on the

uoles was found to be the basal lamina (Mehlhorn et al. gtects of praziquantel on human trematodes from Adian-
1983), whereas ibiclidophoraspp., vacuoles originated  orchis sinensis, Metagonimus yokogawai, Opisthorchis vive-
from the surface of the tegument (Schmahl and Mehl- rrini, Paragonimus westermarand Schistosoma japonicum
horn 1985). Arzneimittelforschung 33, 1:91-98 o )

Vacuolization and contraction in the parasite body st —OFi't_'ofga';gdgg: 4§58 (1991) Isoflavones fréemingia vestita
face are closely related to the level ofGzoncentration Rao RR (1981) Ethnobotany of Meghalaya: medicinal plants used
in the media used (Bricker etal. 1982). Disturbances in by Khasi and Garo tribes. Econ Bot 35:4—9

ion flux across the membrane, leading to changes in f§@ginson RD, Williams LAD, Lindo JF, Terry SI, Mansingh A

; PR ; (1990) Inactivation ofStrongyloides stercoraliilariform lar-
tegumental integrity in different trematodes on treatment vae in vitro by six Jamaican plant extracts and three commer-

with praziquantel, are well established (Bricker etal. cia| anthelmintics. West Indian Med J 39:213-217
1982; Mehlhorn etal. 1983; Schmahl and MehlhoRvy B, Tandon V (1991) Usefulness of tetramethylsilane in the
1985). Sobhon et al. (1986) showed that treatme.of preparation of helminth parasites for scanning electron micros-

; i wi i ircopy. Rev Parasitol 8:405-413
viverrini with amoscanate caused severe swelling and FE)(I)E/ B, Tandon V (1993) Morphological and microtopographical

formation, leading to total disruption of the surface tegu-"gyrain variations amongasciolopsis buskbriginating from
ment, and suggested that the drug may have caused an ingifferent geographical areas. Acta Parasitol Pol 38:72-77
balance in osmosis, thus resulting in impaired ion transféehmahl G, Mehlhorn H (1985) Treatment of fish parasites. 1.

Severe deleterious effects on the tegumental surface’raziquantel effective against monogen&adtylogyrus va-
stator, Dactylogyrus extensus, Diplozoon paradoxuhiPara-

may be related to loss of spontaneous movement, detachzioiq 717272737
ment from the host's surface, and death. The peel extrgigh s, Srivastava MC, Tewari JP (1982) Anthelmintic activity of
of root tubers ofFlemingia vestitahus seems to have a Zanthoxylum alatun(Tejbal). Indian Drugs 19:348-353

vermifugal/vermicidal effect, its active constituents pefobhon P, Wanichanond C, Sattongdee P, Koonchornboon T, Bu-

; bphaniroj P, Upatham ES, Puengtomwatanakul S, Sirisinha S
haps operating transtegumentally. Further ultrastructure(1986) Scanning electron’ microscopic studyGrfisthorchis

and biochemistry studies relating to the effect of the ac- yiverrini tegument and its alterations induced by amoscanate.
tive principles of this plant material are desirable and are Int J Parasitol 16:19-26
likely to explain its mode of action. Soh CT, Oh HS, Kim NS (1980) Effect bffsimachia clethroides
in vitro in several trematodes and nematodes. Yosei Rep Trop
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