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AIM: To study the effect of artemether (Art) on
‘the tegument of schistosomes. METHODS: Mice
infected with S japonicum cercarias for 7 and 35
d, or with § mansoni cercariae for 43 d were
treated intragastrically with Art 200 — 300 mg kg ™'
+d”™" for 2 d. Schistosomes were collected in
groups of 2 mice at various intervals after
medication for scanning electron microscopic
observation. RESULTS: The tegumental changes
induced by Art appeared to be similar in S
japonicum and S mansoni: swelling and fusion of
tegumental surfaces, wvesicle formation and
collapse of discoid-like sensory structures. In S
japonicum the emergence of tegumental alierations
was earlier in 7-d-old schistosomulae than that in
35-d-old adult worms. CONCLUSION: Art injured
the teguments of S japonicum and S mansorni .

Artemether ( Art ), P-methyl ether of
artemisinin'!?, was therapeutically active against
(z.3]

and 8 mansoni, parti-
M) In this

Schistosoma japonicu
cularly in d 7 — 21 developmental stages
study a scanning electron microscopic examination
was done on S japonicum and S mansoni from
artemether-treated mice.

MATERIALS AND METHODS

Drug For S japonicum studies, Art was made by
Kunming Pharmaceutical Factory (lot Ne 880701) and
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suspended im 5 % scarch solution to make up a final
concenitation of 20 g-L.7'.  For 5 mansoni studies, Arl was
provided by Shanghai Instilule of Malerial Medica, Chinese
Academy of Sciemces amd dissolved in polyethylene glycol
{PEG 400} a1 a concentration of 30 g-1.7".

Parasiles
obtained from infecled Omncomelania hupensis snails, were

8 japonicum cercariae { Anhui isolate ).

provided by the Department of Vecror Biology and Conirol in
the Institutle of Parasilic Diseases ( Shanghai, China). 5
{ KEB
Riomphalaria globrata snails. were provided by Dr Raymond
DAMIAN. Departmem of Zodlogy.
GEORGIA, Athens, GA, USA.
Scanning electron microscopic studies 5 jeporicum

manseni  cercatiae strain ). oblained from

Universily  of

NIH sirain mice, ¥ . weighing 20 - 24 g were maintained on
rodent diel and given water ad 1id in 1he animal care facilities
of the Institule of Parasilic Diseases { Shanghai, China).
Each mouse was infecred with 50 or 100 cercariae via shaved
abdominal skin. Seven or 35 d afier infection 1he mice were
treated via imtragastric gavage ig wich Art 200 mg-kg ™' daily
{for2d. At 8- 24 hafier 1he firsl dose and 1 - 28 d afier 1he
second dose, 2 mice {rom each group were killed. The
worms were collected by perfusion™®’ with ice cald Hamks'
balanced sall solution ( HBSS) and fixed in 2.5 %
glutaraldehyde- phospharte buffer (0.1 mol-L™", pH 7.4).

After fixation, worms were processed according 1o 1he
standard methods™® and examimed with a Joel JSM-820
scanning electron microscope. Five to 6 o and $ worms in
each group of 35-d-old {d 35) adull worms, or 8~ 11 worms
i each group of 7-d-old schistosomulae were examined. The
leguments of control untrealed 7-d-old schisiosomulae and 35-
d-old adult worms were comparable to theose previously
described'® .

S mansoni: C3H mice, &, weighing 18 — 22 g,
obtained under MNational Institute of Health (USA) cantract
were each inoculated subculaneously with 150 5 mansoni
cercariae ( KEB strain}. Infected mice were maimntained on
rodent diet and water a4 /i in the animal care {acilities of cthe
Veterans Admimsiration Hospilal { Augusta GA, USA).
Seven weeks after infection che mice were treated ig with Art
300 mg- kg™ ' daily for 2 d and killed a1 different intervals

efier the rreatment. The worms were recovered by perfusion
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with iced HBSS and fuxed in 3.4 % glutaraldelyde in @ . 1 enal
*L.7' cacodylate buffer (pH 7.0).
were nnsed in cacedylate buffer for 20 min. Dehvdration was

Afrer fixation, samples

accomplished in successive dnses with 30 % . 75 %, 95 %,
and 100 % ethanol; 2 changes each, 20 min per step. Final
drving was accomplished in a crtical-point dryer { Blazers
Union, Vaduz, Liech-terntein} with OO, as the transincnal
salvent. The doed samples were mounted on 9-rm
aluminum stubs and coated with gold in a technic Hummer
Model V sputtering apparatus { Technic, Alexandria VA,
USA}Y. All samples were examined in a Joel Model JSM-35
CF 11 Scanning electron microscope (JEOL, Peabody MA,
USA}. The photo-micrographs were taken on polaroid type
55 positive/negative film (Polarnid, Cambridge MA, USA)}.
Control werms were obtained by perfusion from infecred mice
treated ig with the polyethylene glveol 10 mL kg™ ' «d ™" for
2 d. The tegumental surface of untreated control § and %
adult S manson: were comparable to those described by

otherst?).

RESULTS

S japonicurn  The 7-d-old schistosomulae: at
8 h after the 1st dose of Art, all schistosomulae
showed mild or moderate swelling of tegumental
ridges which usually resulted in loss of definition of
spines and segmental annular troughs (Fig 1A os
1B, Plate 1).
along the whole worm body.

At 24 h, swelling of ridges was seen
On d 1 —3 after the
2nd dose, severe swelling and fusion of ridges were
seen in part of worms. In some worms. swelling
created a smooth surface and most spines, sensory
structures and  segmental annular  troughs
disappeared (Fig 1C, D). ot located in anterior part
of the worm (Fig 1E). On d 14 — 28 after
treatment, the residual worms were free from
damages.

The 35-d-old adult worms: at 8 h after the 1st
dose of Art, a few 2 worms showed fusion of
ridges accompanied by enlargement of discoid-like
At 24 h.

tegumental damage spread over the surlace of the

sepsory structure (Fig IF oy 1G).
worms. Many small vesicles appeared with focal
erosion and peeling of tegumental ridges which
resulted in exposure of underlying tissues (Fig 1H).

At 8 — 24 h after the 1lst dose, tegumental
damage along the surface of ¥ worms was severer
than that of 4 worms. The common effect was

pronounced swelling and fusion of ridges. Focal

erosicn and peeling were noted on the anterior or
middle part of the worm surface (Fig 11).

At 24 h after the 2nd dose, the tegumental
damage spread to the area between the oral and
Focal erosion and peeling of
In these foci,
the host leukocytes usually artached on the damaged
surface (Fig 1]).
ridges appeared in different parts of the tegument,

ventral suckers.

tegument were seen in some Wolns.
Severe swelling and fusion of

resulting in a flattened surface of the worm (Fig
1K).

On d 3— 7 after treatment. no further changes
were detected in most § worms, although & few of
them still showed extensive erosion, peeling,
vesiculation (Fig 1L} and attachment of host
leukocytes to the damaged surface usually in the
middle ot tail part of the worm., In ¥ worms, the
main alterations were extensive erosion and peeling
accompanied by exposure of underlying tissue,
formation of vesicles, extensive fusion or wrinkling
of ridges.

At 2 — 4 wk after treatment, most of the
residual § worms appeared to be recovered (Fig
1M).

S mansoni  Male worms {49-d-old) : about 24
h after the lst or 2nd dose of Art. no major
alteration of tegument was seen except for some
small vesicles and slight swelling in focal regions of
tegument. Focal areas of tegument showed fusion
and disappearance of spined-tubercles and sensory
bulbs; the tail
appeatance due to swelling fusion, and a smooth
appearance {Fig 2A »s 2B, Plate 2). Ond 3-7

after treatment all worms showed some damages to

surface showed its abnormal

their surfaces, including swelling, flattening of
spined tubercles and vesicle formation in areas
between tubercles (Fig 2C w»s 2D).
worms. swelling and fusion of the tegument surface
On d 14 — 28 d after rreatment,

a few worms became normal but some srill showed

In a few
wWere Very severe.

slight or moderate damage to focal regions.

Female worms (49-d-old): About 24 h after
the 1st dose of Art, no apparent damage to the
worm surface was seen. The first damage was
detected 1 d after the 2nd dose.
showed ridges, and less
prominence of spines (Fig 2E ©s 2F). Ond 7 after

The tegument

swelling, fusion of
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treatment, the most frequent damages were

swelling, fusion, and wrinkling of the entire
surface. The swelling was accompanied hy
diminution of sensory bulbs and spines (Fig 2G oy
2H). A sponge-like appearance emerged around
the neck area and large cloudy and ™ boss-like™
masses protruded from the surface ( Fig 21).
Tegumental damage reached maximal by d 7 ~ 14
By d 21 — 28, a few worms still

demonstrated severe surface damage.

after treatment.

DISCUSSION

Tegumental changes induced by artemether
appear o be similar in S mansoni and S japonicum
as assessed by scanning electron micrescopy. When
compared with praziquantel, artemether exhibits a
slow omset of action on $ mansoni: and §
japonicum .  When infected mice were treated
orally with praziquantel, over 90 % of adult worms
were found in the liver within 30 min of dose

[sl

administration' ¥, and drug-induced tegumental

damage was seen within 15 min'®’. With arteme-

ther, maximal shift occurred 3 — 7 d after treat-

(a3

ment Furthermore, differences in the nature of

tegumental damage induced by the 2 drugs were
Praziquantel-induced vesiculation is most

severer in &

observed.
prominent'®’  and s worma.
Artementer-induced damage is characterized by
swelling of the tegument and occurred moest rapidly
in 7-d-old schistosomulae. While praziquantel, on
the other hand, exhibits little effect on 7-d-old

schistosomulae of S mansoni®’ and S japonicum 1.
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