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Previous investigations on Entamoeba his

tolytica demonstrated that halogenated bis

phenols like bithionol, dichlorophene and he-

xachlorophene inhibited respiratory activities

and in vitro growth of the parasite (Kawasaki

and Takeuchi, 1984 ; Takeuchi et al., 1984).

Subsequent observations on the basis of Wein-

bach and Garbus (1966) disclosed that omis

sion of bovine serum from BI-S-33 medium

(Diamond et al., 1978) significantly enhanced

the inhibitory action of halogenated bisphenols

against the growth of the parasite.

While investigating the effect of the bis

phenols under various conditions, we found

that the number of amoebae, which looked

undisrupted light microscopically, considerably

increased by omitting bovine serum. The

present communication describes morphologi

cal characteristics of E. histolytica incubated

with the bisphenols in both complete and

serum-free BI-S-33 media.

Trophozoites of E. histolytica (strain HM-

1 : IMSS) were grown in BI-S-33 medium

as already described (Takeuchi et al., 1977),

harvested and finally suspended in the me

dium to yield 3 X106 amoebae/ml. Two

tenths ml of this suspension was inoculated

into 15 ml of either complete or serum-free

BI-S-33 medium containing 150/ig/ml of bi-
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thionol, dichlorophene or hexachlorophene,

the highest concentrations of the bisphenols

employed in the previous experiments (Kawa

saki and Takeuchi, 1984 ; Takeuchi et al.,

1984). After incubating at 35.5° C for appro

priate periods, the amoebae were observed

light and electron microscopically. The spe

cimens for electron microscopy were pro

cessed as already described (Takeuchi et al.,

1981) except that prefixation was done for

60min at 4°C with 0.1 M phosphate buffer,

pH 7.4 containing 2 % tannic acid as well as

2 % glutaraldehyde. The bisphenols were

dissolved in 1 N NaOH to make appropriate

concentrations, and subsequently diluted ten

fold with distilled water.

The halogenated bisphenols were supplied

by Tokyo Kasei Inc. (Tokyo, Japan). All

chemicals were of the highest purity commer

cially available.

Figs. 1 and 2 demonstrate light microscopic

views of E. histolytica incubated with dichlo

rophene for 2.5 hr in the complete and serum-

free medium respectively, and show that degen

eration of amoebae in the complete medium

appears more conspicuous than that in the

serum-free medium. Most of the amoebae in

the serum-free medium do not look disrupted

in contrast to those in Fig. 1.

Figs. 3 and 4 show electron microscopic

views of the parasite incubated in the same

manner as in Figs. 1 and 2, respectively. It

is apparent that the amoebae in the complete
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Fig. 1 A light microscopic view of Entamoeba histolytica (strain HM-1 : IMSS) incubated in com

plete BI-S-33 medium containing 150/ig/ml dichlorophene for 2.5 hr at 35.5°C. (X200)

Fig. 2 E. histolytica incubated in serum-free medium containing dichlorophene. Other details as in

the legend to Fig. 1.

Fig. 3 An electron microscopic view of Entamoeba histolytica (strain HM-1 : IMSS) incubated as

in Fig. 1. Bar = l /mi.

Fig. 4 E. histolytica incubated as in Fig. 2. Bar = l//m.

(100)



589

medium exhibit extensive degeneration of the

cytoplasmic organelles including the nucleus,

and disruption of the plasma membrane (Fig.

3). In contrast, the plasma membrane of the

parasite in the serum-free medium does not

seem to be disrupted, although the cytoplas

mic organelles are damaged (Fig. 4).

In the presence of lower concentrations of

dichlorophene, e.g., 50 and 100/ig/ml, omis

sion of bovine serum showed essentially the

same degenerative changes of amoebae as

above. Bithionol and hexachlorophene also

functioned in the same manner as dichloro

phene.

These findings suggest that bovine serum

appears to enhance the disruption of the pla

sma membrane of E. histolytica by the halo-

genated bisphenols. Since disruption of the

plasma membrane is also lowered by remov

ing bovine serum at lower concentrations of

dichlorophene as noted above, it seems un

likely that dichlorophene is able to disrupt

the plasma membrane of amoebae only at low

concentrations, e.g., 50/ugIml. It is plau

sible, therefore, that binding of these bisphe-

nolic derivatives to serum components),

probably serum albumin as Weinbach and

Garbus (1966) demonstrated on halogenated

and nitrated monophenols,may not only dimin

ish the inhibitory action of the compounds as

described in our previous reports (Kawasaki

and Takeuchi, 1984; Takeuchi et aL. 1984)

but also alter their mode of action.
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