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5

Ax. 200 strain (axenlo). Part of an aadbt

showing nuolsus and its nuclear

(Wi).

inclusions
x 7350

(aonoxsiic). Vuclear pors

"Swans strain
a ~iajhragt (arrow) x 87500

Illustrating

Trophozoite of X. hlstolrtloa from aonoxanio

strain (Llgglins) -«

Pig. 4 Part of an aameba showing 3 nuclei
with nuacrou* nuclear inclusions x 7350
Pig. 5 Higher aaffilfloat*on of Pig. 4
showing nun' roue aeabrane-bound intra-
sons of which contain
(white arrow) In the

Note in ths

nuclear bodies (11),
meabraaoua natsrlal
hstsroehronatin border (Ch).
suehronntin (Co) a non-eeebrwe bound Inclusion

with grat.ular naterlal (arrowhead), x 38.750






Fic.

Fic.

7a

Tb

Swanviuk «train (aonozanlo). Part of the
nucloua «bovine« nuatrou« nerbrane-bound intra-
in the h«terochroatin.
een in one of

i 43,480

nuclear inclusion«
Sibocornai «eterial (arrov) i«
the« inclusions.

ivanvick «train (eonoxenio). Part of the

nucleus «hovin« an Incluslon body about to pas«

throuch thé nuelear centrane. Z 43*480

Evans «train («onozenlc). The vesicle ha«

pacced throuf$ thé nuelear «ombrane releaain«

ite contente into th« c.rtoplacc z 69,570

Part of th« nucleus of a nonozsnicall. cultiva-

ted aaoeba (Evans strain) containing nuclear
of filanentou« strands

inclusion« and cluster«
z 36,r20

(arrovbe-d«} of unknevn origin






ne.

11

Evan» «train (nonoxmic). Show« a typical tri-

laminar plaama «wabran« (T). x 132,300

Svans «train (conoxanie). A caction of an

amoeba illustrating the subpellicular body
(Sp). x 132,300

Ax. 200 «train (axenic). Part of « trojhosolte

mbowing the dovelo;«ent of th« «ub, «llicular
formed sub-

bodio« (arrowhead«). A full"
X 84,000

pellioular body 1« also «eeri.

An Intranuclear inclusion (Ri) i« observed 1«

this section in the cytoplasm of an axenically
cultivated amoeba (Ax. 200 strain) A sub-
pellicular body (arrow) is also seen and it
.««eebles the bod-tm lIsular type nuclear

Inclusion x 36,230
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Dre strain (monoxenic). A «action through the

amoebic ertoplaam shoving 2 collapsed vacuoles
(arrow«) which give an appearance suggestive

of a 'surface lysosome’. * 16,800

{>pmont in the amoebic culture shows

A bacterium
vhloh is

a rigid polysaccharide cell wall
comprised of an outer membrane (Oe) and a cyto-

plasmic membrane (Cm). x 126,000

A vacuole
The outer

Swanwick strain tmonoxenic).
containing ingested bacteria (B).
membranes (Om) oi* the baoteria have broken
down, releasing the cytoplass (arrowhead) into
the amoebic vacuole. Farther decomposition

leads to the formation of myelin-like figures
(*f). X 50,000






Bigs.

Bigs,

16 & 17 Light microscope localization of acid phospha-

Ib,

* 20

19

tase activity in B. histolytica (Evens strain).

Big. 16 Incubation in a nediun containing

napktbol AS-B1 phosphate an a substrate. A
diffused reaction product in seen. Bote i the
revealing the urolds

amoebae were fixed in situ
x 1800

(a).

Big. 17 Incubation in a medium containing

sodium A-glycerophosphate an a substrate.
X 1420

lisctron microscope localisation of acid
phosphatase activity in amoeblo vacuoles (Evans

strain).

Big. 16 Incubation in Barka and Anderson's

medium containing sodium /f-glycerophosphate as
The reaction deposits are confined

a substrate.
X 22*<40

to the walls of the vacuoles (V).

Bigs. 19 A 20 Incubation in Bovlkoff's sodium

containing eytldene 5'-monophosphate as a
substrate. Big. 19 The lead reaction product
is restricted either to the walls cf the vacu-
oles and their contents (T) or to whole lyso-
soses (L). Droplets observed in one of the

vacuoles are perhaps fat bodies released from

decomposed orlthlidla. z 6230
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Tig. 23

Electron aicrotoop* localisation of catalana
activity in E. histolytica. The trophozoites
vara fixed in situ reraaling extracellular
componente, the uroid (V) and filopodla (Tp)
which are not evident in aactiona of trophoso-
itas fixed after centrifugation. Cellular
debris containing the reaction deposits for
oatalase are taken into the amoebic cytoplasm
through the uroid by phagocytosis (arrowhead).
Eventually the debris are trapped in a vacuole

(arrow) x 8250

Light microscope localisation of thlaaine pyro-

phosphatase (TPPaee) activity in a trophozoite

(A) ef £. histolytica. Reaction jroduot la

fixed in 4~ formal-
x 3995

aaoebic vacuoles (arrow).
dehyde.






Trophosoltes of K. histolytica from nonounlc

mtrain (Svana) showing an absence of staining
for catalase activity whan incubatad in a sub-
strata daplatad ssdius. x 1500

Raaetlon product (arrowheads) in tba amoebic

incubation in presence of TPP.
In 37 glutaraidehyds.
* 3750

nucleus, aftar
Fixed for 3 sins.

Tart of an taoaba showing reaction product for

TPPase at electron alcrosco}alevel in the

(if)+ An slectron microscope
15 sins, in 37 glutar-
x 23f0CO

anoebic nucleus
localisation. Fixed for
aldsLyde.

Electron *1croecop» localisation of PPPaoe
in E. histol.-tlca (Evans strain)
fixation in g€ formaldehyde.

in the vacuoles. Rone

activity
30 Bins,
Reaction product observed
in both the nucleus (») and the nuclear

is seen
x 8,400

Inolunions (*i).
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Figs.

30a, b

At a higher magnification, the reaction product
for TPPaae is confined either to the vacuolar
of the vacuole*

contents or to the wall
x 20,700

(arrow).

Part of an amoeba shoving small invaginations
of the vacuolar membrane (black arrows)
A pinocytotic

resembling pinocytotic vesicles.
surface of the

vesicle can also be seen on the
plasmaiesma (whit* arrow).

Fig. 30a Arnell strain (monoxenio) x 20,700

30b Swanwich strain (monoxenlc) x 20,700






Pig. 31
Pig. 3?
Pig. 33
Pig. 34

Ax. 200 strain (u«nio). Part of asoeblo cyto—

plains showing a orrstalloid
ths chroaatoid body (Cb).

structure resembling
x 19*200

isante strain (monoxenle). Ssetion through ths

cytoplasm and nucleus of a trophosoite illustra-

ting rosettes of rhabdovirus particles
(arrowheads). X 4510

Particles showing
abullet
and

3wanwick strain (nonoxenic).
characteristics of a rhnbdorirust
shaped virion with an outer envelope (E)

(ih and Oh).

two distinguishable helices
x 66,770

Part of aeoeblc cyto-
rese>blin,- para-
X 19*200

Ax. 200 strain (axenlc).
plasm showing a granular saas
nuclear bodies.






(ax«nlc). A fibre-like itructure
shown (I*b).
x 93,890

Ax. 200 «train
resembling aicrofilaments i«

3vana strain (aonoxenlo) Filaments (T) are
occasionally seen in the cytoplass of trophoso-
Ites cultivated sonoxenically. x 86,190






Pig»

37 to
Me

Scanning electron microscopy of E. hlatolytica
vena). The

trophozoites of aonozenic strain (
amoebae were fixed in situ for 30 mins, with
glutaraldehyde.

Pi«w 37 General appearance of an amoeba

showing a single pseudopodium (Fa) x 3025
Pig. 3S A group of amoebae illustrating the
tall end or uroid (U) and pseudopodia x 1352

Pic» 39 * 40 The amoebic surface is smooth
with areas of minimal infolding. Large
depressions or surface lysosomes hare not been
identified in the specimens used in this study.
Pig. 39 x 10,920
Pig. 40 x 14,040






1«

Fig. 41 Ameobic pseudopodiun (Ta) illustrating
striations (arrowheads) on the surface.

horizontal
x 1404
Fig. 42 Another scanning electron micrograph of
a E. histolytica trophozoite showing the uroid
(W)« x 3950
Fig. 43a A group of trophozoites. Filopodia
can he seen to spread out fro* the uroid (U) of
x 1650

one amoeba.
Fig. 43b High ma&
Uin Fig. 43a

cation of an area marked
x 10,560
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filopodia, ma ked by arrows arm
odgeo of tho
x 2160

Tig. 44a Small
mean to oxtend along tho latoral

aroota.
High magnification of tho aroam

Ttgm. 44k and 44c
In Tig. 44a. Blobs (arreo In

markod by arrows
Tig. 44c) aro occasionally «won at tho end of ouch
fllopodla X 10,760
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Fig.

46

Section through a healthy Rhesus Konkey Brain call

from a control aonolayar culture. x 5120

Highly ma&iified wiew of a normal Vonkey Brain
call from a control monolayer shoving unaffected
mitochondria (M) and endoplasmic reticulum (ER).
Intramitochondrial granules (arrows) are dearly

seen x 42,970
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Fig. 47«
Fig. 47b
Fig. 48

Section through contact son* between E. histolytica

(A) and Rhesus Brain cell (BH). x 7000

High ma/Siification of the area of contact
between E. histolytica and Rheaua Tonkey Brain

cell aa depicted in Fig. 47* x 8400

Section through healthy CY-1 cells fros a control
nonola.rer culture. n>e mor, holog- of the nucleus
(B) is clear| the dense area (arrow) represents
the heterochrosatin, the paler areas between the

areas of heteroehrosatin being euchrosatin (Cs).
X 5000






from a control mono-

Part of a healthy Cv-1 cell
organellesj

layer culture showing the various cell
endoplasmic reticulum (ER), "»clgi body (0),
mitochondrion (K), microtubules (arrowhead).
the surface of the tangentially out cisternae of
endoplasmio reticulum can be seen numerous poly-

x 48,750

On

ribosomes (arrows).

Contact »one between Z. histolvtica (i) and CV-1
cell (Cw) during the in | stage of interaction!
(>fv) of the cultured cells havs
x 9750

the microvilli
Increased in length.
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Fl*. 51c¢

Tg 51h

Portion of ejtojilua of an affoctod CT-1 coll In
eontaot oit*. K. h.atolrtica. Th» nitochondrla
(v) and andoplaanlo gtlculun (EH) aro svollon.
Ttiporactivity of tho % oloaonts (0) la
avidoncod by an Incroaao In tho nuaber of
voalcloa. The noabranoa of lyacaonoa (L) aro

Intaet. x 21,005

HI*b a-«jilfl cation of Fi*. 5la. Kodoratolr
owollon nltochondrla (it) ahowln* pgripborally
placad and dialnto*ratin* cnatao M Tho
altoobondrial aatrix baa a patch” appoaranco duo
to dowolopaont of aultiplo oloctron-lucont fool
(arrowboada) Tho clatomao of ondoplanale
reticuiun aro avollon with polyribosoaoa atill

Intact (arrow). X 54,520






gi.

52 A
cn

A later stac* of Intaractlon. Mitochondria (m)

ara markedly avolien with loia of matrix
Proaka in the mitochondrial
Both realouiation and

auhatanca. limiting
mami ranea ara aaan.
dilatation of the clatemae of rough endoplasmic
reticulum (SR) are alao mean. Cytoplasmic fila -
manta (black arrows) are present and mar have
arisen from dissolution of microtubules. Although
soma of the ribosomes hare dsgranulated from the
endepiastric reticulum, moat of the polyribosomes
arc still attached to the tangentially out
membranes of the cisternas of endoplasmic
reticulum (vhlte arrows). x 29,200






Fi(-

54

55

Initial «tag* of eontact between an amoeba and
CT- call. Condensation of the chromatin (Cr) in
seen to occur along the inner membrane of the
Endoplasmic reticulum and
Vote the anoebio

x 5330

nuclear envelope.
mitochondria are swollen
uroid (0).

Later etere of oell injur*. The oell membrane

of the affected oell nezt to a binucleate
hae broker down. The daaaped
retained br the unbroken parte
n>e celi nucleua is also

amoaba (A)
organalime are
of the plasma membrane.
affected. Here( the nuclear envelope remains
reasonabl” intact but thé oontente apart from

thé nucleolus (Vu) are alaoet compietele lost.
x 4000
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Stag», of amoebic ghagocvtoola

«

Tig B Amoevic Bicropaeudopodia fPre) are aeon

Tig. 57
Pig. 56
Pig. 59

to indont the coll without breaking the
cellular membrane (arrowhead) of tha

Cy-1 call. x 27,760
A later atage of protruelon of micro-
paeudopodlia (Pa) into the cell* Tha
cellular membrane (arrowheada) of tha

affected CT-1 cell la atill unbroken
X 27,760

Contact aone between the amoeba (A) and
ahowlng the formxtion of a
X 26,020

cv-1 call
phagocytotlc channel.

The phagocytotic channel (Pc) extenda,

and the and of the channel ia aeen to

inwaglnate forming reaiclea (arrow)

which may hud o ff from the channel.






Ss

Pig.

Fig.

60a

60b

Further extension of the phagocytotic
channel (Pe). The amebic nicro-

peeudopodia (Pn) expend enoircling thi
trapped cellular debrie. * 10.52C

Higher aagil ficetion of Fig. 60e.
Detached pi.c.a of cell Pi— »
(arrowheads) are observed along the
lining of the phagocytotic channel» an
indication that the cell has been pbago-

cytosed with its aerbrane intact.
x 28*800






Fig.

61« km for fig. 60a] the micropeeudopodia

61b

expand encircling the trapped cellular
debris. x 13*950

Higher na&iiflcation of Fig. 6la
showing filaaenta (f), ruptured lyso-
aomee K) and degranulated riboaoses
(Hi) in an amoebic phagocytotic channel
Detached pieces of cell plasma aembrane
(white arrow*) within the phagocytotic
channel are also observed. Hote the
filasent-like structure (arrowheads) in

the ectopiass. X 56,760
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64a

64b

S. historic» tropho*oito (a) in cell-dsnuded
area« of a C7-1 cell nonolayer (CT). The pseudo-
podiun 1« seen to Ingest a nenbrane-bound
structure, probably a secondary lysoaoae (L).
n 5485

Higher amplification of the uroid shown in Tig.
64s. The uroid (Vj 1» enoiosad in s large clu«xp
of cellular debris (D) and alcrowilli (Kw)
Pieces of ectoplasa (arrowheads) have almost
detached thensslres fro« the uroid X 46,070












Tig.

67

Part of cytoplasm of a healthy BD-V1 coll fro* a
control aonolayor culture shoving donee bodies
(0b) reseabling nicrobodies, Mitochondria (N)
and endoplasmic reticulum (TSR). Koto the
fenestrated cristas (white arrows) in one of the

Mitochondria * 51*790

Section through part of cytoplasm of a healthy
ED-71 oell illustrating endoplasmic reticulum

(SR) and dense bodies (Db).












later stage of cell Injury In ED-VI cell in con-

tact with B. hlatolytica.
chondria (y) is evidenced by an increase in the
density of the matrix and a reduction of mito-
Vesiculation of the cisternae
is observed.
attached to

Condensation of mito-

chondrial sise.
of rough endoplasmic reticulum (SR)
Kost of the ribosomes (Ri) are still
the endoplasmic roticultun although some are seen

in the cytoplasm. Cytoplasmic filaments (arrow)
are present and may have arisen from dissolution
of microtubules. Rote the ballooning of the

x 40,315

nuclear envelope (Re).

Contact sons between an amoeba (A) and BD-VI cell

in the density of the cyto-

showing a reduction
x 10,590

plasmic matrix in the BD-VI cell.






in contact with S, histo-

Prior to lysis of csll
loss of crto-

lytica (A) showing almost complete
plasmlc matrix. The vesiculated clstarnae of
the endoplasmio reticulum (HR) and the condensed
retain their shape.

mitochondria (arrow) s till
X 8360

showing a breakdown in the

An affected BD-VT csll
Rote the

cytoplasmic membrane (arrowheads).
almost oomplete loss of nuclear contents apart

from the nucleolus (Vu). x 8779

Section showing 2 lysed cells near the amoeba (A).
are seen to be distorted due

The two nuclei (m)
x 3343

to ballooning of the nuclear envelope,












76« to
78a

Stag» of amoebic j.hagocjrtoala

Pig.

Pig.

76«

77a

¥b to th» active turnover of th»
amoebic plasaalemma, th» Cell plasma
membrane shows marked infolding

(arrows). z 13*400
Contact son» between an amoeba and

BD-VI cell | th» asmbrams show
fussiness and discontinuity (arrow-
head) . z 13*400






rtg

Pige

77b

7o0a

Higher ma&tification of the contact
zone depicted in Tig. 11*% pieces of
host cvtoplaeir (arrows) are drawn into

the interior of tbe amoeba (A). Vote
the perichroaatin granules (Pg) in the
z 37»POO

nucleus of BD-VI cell
(Pc) and bulb

Ihagocytotic channel
z 1460

(Pb) of an amoeba.
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Tig. 78b

76c

Higher magnification of the affect®-! call shorn

in Fig. 76a, showing the condensed mitochondria

(M) and the vssiculatsd endoplasmic reticulum
x 52,750

Higher maciification of the entrance of the phago-

oytotic channel shown in Fig. 78a, showing the

tearing effect on the nucleus of the affected
The nuclear poree (Vp) can be

(arrows)
z 40,190

B»-VZ cell.

obserred. Hots « cytoplasmic filaments

can be seen.
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Fig. 80
Fig. 81
Fig. 82
Fig. 83

Scanning electron microscopy of HK13 cells from
Beneath area
Fractures
induced
* 620

a control monolayer culture.
marked with arrow lies the nucleus.
along the cell-junctions are artefacts

by freeze-drying.

Scanning electron micrograph depicting details
of the surface morphology of a rounded cell which
is in the process of dividing. The surface is

covered with small microvilli. z 5270

view of amoeba in content with the

A lateral
SF-13 cells. A fracture (arrow) along the con-
junctions Induced by freese-dr-ing is easily
seen. z 2540

Higher ma~ificntior. of the contact area between

the amoeba (A) and the RF-13 osils shown in Fig

82. The microvilli (Mv) surrounding the aeioeba

are seen to eztend towards the paranlte.
635C






Fig. 84»
Fig. 84b
Fig. 85
Fig. 86a

in contact with the

A lateral view of anoeta (A)
x 4420

RF13 celle. Early stage of infection,

84a. The microvilli
longer than
Note

Higher magnlfication of Fig.
(Mv) near the amoeba are relatively
the one* further away from the trophozoite
are not in contact

that the elongated microvilli
x 17»000

with the amoebic surface merbrane.

cella surrounding the amoeba (a) in a

Here the
injury are rapidly

later stage of cellular
Fractures (arrows) along the cell-

destroyed.
x 1660

junctions are artefacts.

The surface morphology of the affected cells
(lo) is rapidlv altered. Here the microvilli
are totally lost, and the surface ia beginning
to erode as evidenced by the appearance of
aiorodota. The affooted cells have also
rounded up due to breakdown in cytoskeletal

control. x 2040
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86b

87a

87b

86a showing a collec-

Higher magnification of Fig.
end or the

tion of cellular debris at the tall
urold (U) of the amoeba (A). Erosion of the
surface membrane (arrows) of the affected cell

(lc) is clearly seen. A fllopodlum (Fp) is shown

emerging from the underside of the amoeba.
* 5270

E. histolytica trophosolte (A) burrowing between

and the supporting glass

an affeoted cell
x 1530

substrate.

Higher salification of the amoeba ahown in Fig.
The oellular debris (') become agglutinated
and the
x 8075

87a.
onto the surface of the affected cell

urold of the amoeba.

£+ histolytica trophosolte on an RT13 ©ell
(1*0.  x 11,475

showing amoeblo mucoid threads
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Tig. 88b Scanning electron micrograph of RfI3 cell* grown
on a nucleopore filter. The fracturec (arrowe)
along cell-junctions are more extensive than
those see on glass-cultirated cellq, x 1342

Tig. 88c £. histolytica tropLosoite on a monolarer RT13
cells showing the fractures. Arrows illustrate
pores of the nucleopore filter. Long auccid
threads (Ta) are seen attached to the amoeba.

* 3700

Tig. 88d Seetion of a RT13 eell on a alllipore filiar.
Attachmont onto the fllter is enhanead by
inserting cvtoplaamic processes (arrows) froa the
underside of the eells into the poras (See Knight
<t al., 1975). * 9600






Fig.

90

method using sodium B -glycero-

layer. Oomori
x 1000

phosphate as a substrats.

Localisation of sold phosphatase using
B -glycerophosphate as s substrata in the RV13
in contact with the trophosoite (a). An

osila
early stags of Interaction. X 2000
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Pigs.

Pigs.

93 A

95s, b

Acid phosphatase actiritv in trophosoltes of
B. histolytica after being added to tha RP13
monolayer culture. Incubated in the standard
modium for acid phosphatase using tfaphthol AS-B1
The reaction product
(white arrow). Bone
z 3790

phosphate as a substrate.
is confined to the cytoplasm

is seen in the pseudopodia (Pa),

Electron micrographs of RP13 cells from a control
monolayer culture showing localisation of acid
phosphatase. The reaction product is present in
the lysosonee (Arrow indicates artefactual

staining.)
Pig. 95s Incubated in Parka and Anderson's
medium using  -glycer phosphate as substrate.
z 81)0
Pig» 95b Incubated in Worlkoff'e medium using

eytidene 5' monophosphate as substrata.
z 22,760
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Tig. 103 *
10
Pig. 100

Amoeba* In eontaot with *K13 calls. In both
micrographs, no change in the intensity of acid
in the amoebae ia seen

phosphatase activity
103» the

throughout the interaction. In Pig.
reaction product in the amoebic vaeuoles is
probably ingested RK13 components. (Arrows
indicate lysosomes).

Pig. 103 Inoubated in Parks and Anderson's

sodium. z 3900
Pig. 104 Incubated in Rovlkoff's CTT medium
x 6700

Part of amoebic cytoplnsr showing a surface
vacuole (arrow) which gives an appearano*

suggestive of a 'surface-lysoson*. Reaction
product for acid phosphatase is however absent

in such a vacuole. Incubated in aedius contain-

ing Ra-~-gl m'cerophosphate as substrate.
x 23,000






106

Hon—specific asttras« activity in culture RK13

non layer. = -naphthyl acetate method.
* 375

Appearance of lesions (arrows) in culture RK13

monolayer* 15 minutes after an addition of
B. histolytica trophozoites. Ron-specific

esterase localisation using e<-naphthyl acetate
method. The cells surrounding the lesions show

an enhancement of reaction product. x 375

As for Wg. 107* 170 minutes after an addition
of E. histolytica trophozoites. X 375






Fig.

109

110

Non-specifie «itaru« activity usine m-naphthyl
acetate aethod. |Initial stage of interaction
between an amoeba (A) and RK13 cella showing an
alteration in len~rth of the alcrorilli (Hv) of

HK13 cells. X 3790

Von-specific esterase activity in culture RH3
monolayer using Indoxylaso aethod. Shows a
pattern of discrete brown droplets (black
arrows) interpreted as sites of lysosoaes. The
reaction product (white arrow)
in the eytoplasa.

is also present
x 2475






112

Won-apecific u tirui actirity In a giant aultl-
nuclatte (H) oell uelrg indoxyl- zo method. Shows
- definite pattern of brown dropleta in the

lyaotornea (trrowbeada). x 3750

Arri aulphataae activit in oulture HflI3 r.ono-
sul; hete nethod.

X 1500

larer ueinff leai-nitrocn.techol
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LjriotOBil staining for aryl aulphat ee using
lead—nltrocatechol sulphate Method is seen to
be more pronounced in giant multinucl ate

cells x 1500

Js. histolvticn trophosoltes (a) in contact with
RK13 cells. No change in the reaction product
is seen in the SH3 cells. Reaction product in
the amoebic nucleus (I) is probably an artefact.
Aryl sulphatase localisation using lead-nltro-
catechol sulphate method.

* 3750






Figs.

115

116 *
117a

Later stage of interaction between trophosolte
(>) and RK13 cells. Aryl sulphatase activity
uaing lead—nitrocatechol nethod. In cells narked

1, there is a progressive enlargement of the

lysosomes containing the reaction product.
cells narked 2, no change in the reaction product
x 3750

In

is seen.

Electron microscopic demonstration of aryl
sulphatase activity in RF13 cells. The black
deposits over the lysosone-lir:e bodies nark

the site of eniyae activity.
Fig. 116 x 6590

Fig. 117a x 18,640
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Pig. 11Tb Another electron microscopic demonstration of
aryl sulphatase activity in RK13 cell. Snail
preocipitates (arrowheads) robably represent
prinary lysosomes. x 17+490

116 Ko staining is seen in Rri3 cells incubated xn a

substrate-free medium for aryl sulphatase
localisation. x 11*660
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fiow.

12

1

3

24 *
125

E. histolytica (A) penitrating between the 8K13

Ifote the nltoohondrlal (U) swelling in
z 72272

cells,
the affected cells (le).

Localisation of 4 -glucuronidase in RK13 oells
in contact with the trophosoite.

in the reaction product in the affected cells
are sll&itlv condensed.

although the nuclei
z 1410

Fig. 125 Later stage of infection. In cells

narked 1c the reaction product is grossly
enhanced whereas the P -glucuronidase activity

in oells narked 2 is noderately enhanced.
z 1410












Fig. 129

Electron micrograph of RK13 oell. Incubated in

modium denonetrating alkaline phosphatase using

Na-/i —glycerophosphate aa a substrate. The reaction

(arrows) la present at places along the

product
X 8+00

cell-junctions.

Section of ncuse kidney shewing Yg-activated

ATTase activity in the glonerull (01), brush

border and basenent nerrbrnne of the tubules (T).
x 900

Light microscopic demonstration of F,--actirated
ATPase activity in RKI3 oells. Black deposits
are confined to the oell Junctions.  x 900

Reaction product for Kg-aotivated ATFsse activity
histolytica trophosoltes.

is absent in |.
X 900






Flga.

133 to

K. histolytica trophozoites in contact vith RIT13

calls. Light microaccpic demonstration of Y.g-

aotirated ATTass activity.

Fig. 133 Progressiv* infection leads to a diffuse

pattern of reaction product an.on’' the cells

surrounding the amoeba (a). z 3750

Fig. 134 Late stag* of infection. >'g-actirated

ATPase activity on plasma membranes of affected
The amoebic mucoid

cells becoming more intense.
z 3750

threads (Tm) are notloeabl*.






Plea.

136a, b

Fig. 135 A later etage in RK13 cell deatruction.

Reaction product for Pg—activated ATPaae ia now
very pronounced on amoebic plaamalemna (P). The
blaok depoaits are alao aeen on the piname

merbrane of the affected cella (black arrow).
x 3705

Electron microrcopic demonstration cf PR-actirated
ATPase activity in RK13 cella.

136a Hack depoaitb are present in the

PiB.
x 3600

cell-junctions.
PiR. 136b The reaction product delineatea
clearly the complex ayaten of interdlgitating

folda. Reaction product la faintly preaent in
x 8400

the mitochondria (arrow).
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Pi;,

137

in substrate-free dadium

localisation. Reaction

intercellular boundaries
x 11,290

sn3 calla incubated
for K (fretlTrtcd ATTase
product (arrows) on tba
la evident bere.

Early stage of 8H J calls destruction by T

The planas

is almost complete-
x 3500

hiatol-tica trophozoite (A).
membrane of tba infected calls
ly depleted of reaction product.






139

140

141

142

Later stage of call destruction. A significant

increase in the intensity of the reaction product

for Kg—activated ATPase on pliisna Membrane

(arrows) of infected cells. z 3300

A section of a whole amoeba (a) among 1X1) cells

showing the protrusion of mucoid threads (Tm)

from the uroid (U). z 3300

Higher salification of the uroid shown in Fig.

140. Particulate matter is seen to enter the

uroid (black arrow). Ho reaction product for
Kg—activated ATTase is yet present in this

region. z 21060

At a later stage of oell destruction! reaction

product for Kg—activated ATTas# is present at

the amoebic uroid (0). z 5040






A lection of a trophosoite in a lesion shoving
an uptake of fluid droplets through the uroid
(U) by pinocytosis (arrow). Incubated in the
mediua for demonstrating T'g-actirated ATPsss.
x 5940






High Magnification of the upoid of E. hjato-
lytica »towing an uptake of cellular dabria fro*
are the
ATFase.

rigs« 144», b
145 »» b

lysed RK13 calls. Black deposits

reaction product for Fg-actirated

Fig. 144a Uptake by phagocytosis (arrow)

x 13»430
leading to a

Fig. 145a Uptake by pinocytosis
X 24,490

reaicular-iike bulb(arrow).
Fig. 144b x 8945
Fig. 145b x 26,340

saall






Pig. 146

Tg 147

W *. 145%> Optalt« by pinoc.vtoeie (Pi) leading

to a email vesicular-like bulb«

Part of an amoebn showing the reaction products

for reactivated ATPase in a vacuole (V).
Xz6,340

Part of an amoeba revealing nuaerou« proj ictiona

or filopodia (Fp). x 9620






Tg 146

TI‘T'I 149 4

Pig. 151

kidney shewing Ce-ectirated

Section of mum
brush

ATPase activity in the glomeruli (Q1),
border and basement meirbrane of the tubules.
* 590

S. histolytica trcphorcite in contact with
RP13 cells Light microscopic ieir.onstration
of Ca-activated ATPase activity.

149 Staining (arrows) is more jrenounced

Pig.
in areas where cells are in contact with the
amoeba. z 1820
Pig. 190 The reaction product is seen in the

amoebic vacuoles (arrows). z 1820

Section of mouse kidney showing f-dependent
nitrophenyl phosphatase activity. z ~90






«8

151» except that ouabain was added

As for Fig.
z 430

to the incubation modiua.

Light microscopic demonstration of F—dependent

nitrophenyl phosphataas activity in RK13

Black deposits are confined to the
z 3750

cells.
intercellular boundaries farrows).

Light microscopic demonstration of TITsee in
Ri13 cells. Arrows mark the sites of golgl
z 3750

bodies.






fig. 157

Tg 157

Reaction product for TFPase is also present in
the intercellular boundaries of the RK13 cell*.
x 1200

in the vacuolec
in presence of
X 3000

Reaction product is also seen
of RF13 cells, after incubation

TPP.

Electron microscopic demonstration of TFraee
in RK13 cells. 4~ forsaldehjrde

30 minutes. Slack deposits are
Junctions (p) and vacuolar—ike
x 8400

activity
fixation for
seen in cell
structures (arrows)*






T#

Fir»

Firy»

158

159

160

Ho stalnin? !+ seen In RF13 cells incubated in

a substrate—free aediua for TPPase localisation
x 1200

Initial etare of interaction between hlato-

Irtica and 8713 cello. Incubated in presence
of affected cells are

of TPI. Flcrovilli (Ft)
seen to extend towards the aaoeba (*)
* 3750

Reaction product for Inosine diphoephat se
in vacuoles of RF13 cell.

(iDPase) activity
x 3750
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Fig. 161

Tlg' 162

No staining is seen in RF13 cells incubated in
a substrate-free ..-*dius for inosine diphosphatuse

(zDPase) localisation. z 1200

Aate stage of interaction between j!. histo-
lytica and RJ13 cells Incubated for IDPase

localisation. Oranular deposits (arrows) are

seen in the amoebic cytoplasmic vacuoles.
« 3220

B. histolytica trophozoite in contact with

RK13 cells. Light microscopic demonstration of

catalase activity.
restricted to the amoebic vacuoles and urold
(). x 1610

Reaction product is






Light microscopic demonstration of mitochondrial
Calls illustrais
* 4130

ATPase activity In m j calls.
long flismantous mitochondria.

As for Pig. 164* Arrow indicates a eall

showing small* stumpy mitochondria.  z 4130






Pies.

166 ft
167

E. histolytica trophozoites (A) in contact iritb
Lsf&t microscopic demonstration of

RH3 cells.
In cells marked

mitochondrial ATlase activity*
the mltochondri* have changed from an
In cells marked

ATlase is

1,
elongated to a rounded shape.
2, the staining for mitochondrial
diffused resulting from breakdown of the mito-
chondria. ATPase is thus released into the

cytoplasm. In Pig. 16 the amoeba has ingested
the mitochondria. x 3860
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Flga> 168 &
~

Sections through h althy R ‘13 cells from a
a control monolaysr culture.
Fig. 168 The complex Interdigltating fold«
(1) which are thought to help hold cells
together are seen. One also finds areas of
spoolallsation of the eell surface, the ti*dit
(arrows) which probably represent
attachment.

x 36,080

junctions
sones of firmer cell-to-cell

Fig. 169 . Shows the rarlous cellular organelles!
rou.h on Kiasmic reticulum (SR), mitochondria

(M), Golgi bodies (c), lymosomes (L) and
nucleus (IT). x 13,180
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Pigs. 170, Section* through RT13 cell* which haw# been
171 * 173 eubjected to an hosogenate of S. histolytica
trophozoites. Shows no effect on the sonolayer.
ng. No X 1945
Tig. 171 * 21,300
rig. 173 * 21,300

fig. 172 Section of nous# kldnev showing leucine asino-
peptidase activity. « 225






T«

174

179

(RP13) fro« a control

cytoplaaaic

are abundant
x 12,100

Areas of two adjacent eells
monolayar culture showing noreal
organelles. Plorotubules (arrows)

in such a culturem

HM-liXKSS strain (axsnic). Fart of en aaoeba
electron-dense fibrillar
helices within double-
(T). and short

z 12,100

showing nucleus (>),
structures (Kb), ribosoaul
«en.brmed wacuoles (RH), vacuoles
uSMOth-welled vesicles (arrow).
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ng.

176

A section of B. histolytica trophozoite (IW-1>IK3S
The cell*

strain) in contact with 8713 cellc.
At on* and

surrounding the amoeba are damaged.
of the amoeba, initiation of phagoevtosis (arrow)

is seen. z 3220

RM-1iirSS strain (azenie). A section of an
amoeba illustrating subpellleular bodies
(arrows). z 18,010
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178,
» 180«

Seotiona of E. histolytica trophozoite« (HN-li

irss strain) in oontact with HfI3 oolls.

Pi*e 178 Shows «wallinp- of both the Mitochondria
and the cisterns« of tha endoplaaaic reticulun

in the affeoted calls. Also shown is an amosbic

surface vacuole (¥v) which gives the ispresaion
that should this vacuole collapse it would give
the appearance of a surface—active lvsosose.

x 4160

179 Note both the swollen Mitochondria (V)
and the condensed Mitochondria (K1). ™he lyno—
sonea (1) are not .rot affected. rough endo-

plasmic reticulum has vesiculeted Into snail
elsternae (arrows). x 11,910
* 7940

Tig. ISO Contact area.
fi(. 181 Part of the a.-reblc pseudopodlua (Ps)
which has peaetratsd an intracellular eavity
Note« condensation of
in the affeoted RN13
x 7940

between cultured cells.
miolear chronatin (arrows)

oell.
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Pig. 182a

Pig. 182b

Pigs. 183 *
184

A Doa-TiruUnt trophozoite (HP-lilPSS «train)
in oontact with RK13 call<. Rot« the amoeba 1«
attempting to phagoertosise a piece of RH3

oell (arrow). z 3340

182a showing the
narked ’
The cytoplasmic natriz of cell'a* is denser than
that of cell 'b't probably due to the amoeba
compressing 'a* against 'b*. The contacted cell
‘a* has not lost its attachment with its neic&-
bour as numerous Interdligltating folds (arrow)
Junction can be seen z 7790

Higher aagii fieatlon of Pig.
unaffected organelles in RK13 cell

a'.

along the cell

RIP»200 strain (azenic).

183 Part of an amoeba showing the nucleus

Pig.
z 3340

(1) and its intranuclear inclusions.
is also seen

Pig. 184 A nuclear inclusion (Hi)
z 21,320

in the cytoplasm.






Pigs. I5ca,
185% 1@°

Sections of E. histolytica trojhozoites (200iEIH

strain) in contact with RK13 cells.
Fig. 185» The surrounding calls are sean to be
unaffected. * 6200
Fig. 165b Call to oell attachment "arrows) is
not lost. * 5030
Fig. 186 High clarification showing both the
unaffected mitochondria and endoplasmic reticulum
X 24,000












T4m-

191

192

Contact area between an aroeba and a R'13 call.
A placa of the affected cell cytoplaam ia taken
into the aaoeba by pha“ocytoaia. x 11,470

ilebria at the tall

Shove a collection of oellular
x 11,490

and or uroid (0) of the a®oeba.






Fige. 193 *
104

Area* of contact between the airoeb&e and RF13

calls showing the protective effect of pronetha-

sine hydrochloride. In such cell* no swelling

of either the mitochondria or endoplasmic
is seen. The nucleus is also

Fig. 193 x 11,490
Fig. 194 x 31,450

reticulum
unaffected.






Fig.

Pig.

195

196a

Section ahoving the protective effect of proneth

sine hydrochloride on an HF13 cell in contact
Rote the indentation of aicro-
into the RK13 cell, x 34,095

with an amoeba.
paeudopodium (Pb)

intact cell which ia
Injury by the addition
x 4890

An amoeba engulfing an
protected from cellular
of proaethaaine hydrochloride.






Pig.

196b

197

Higher isaniification of the terminal part of

tha phagoeytotic cbs nel (Pc) dapletad In Pig.
196a. Veaiclea (arrow«) are seen to fora and nay
fuse with the aaoeblc L.tmioim where further
degradation nay take planc z 34*099

Snail fllopodla (Pp) are nenn to extend along
the lateral edgec of the aaoeba. Note a «nail
bleb (arrow) at end of one fllopodiua. Such a
finding illustrate« that proaethasine hydro-
ehlorlde does not affect the «woeble surface

notphology. X 34*095
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202

203

later stage of interaction between E. histolytica

The reaction product (brown

deposits) for non-specific «sterns* activity

-naphthyl acetate method is seen in the
x 2625

and RK13 cells.

using «
amoebic vacuoles.

Section of mouse kidney showing non-specific
esterace activity in the tubules using indoxyl
Blue deposits indicate sites

acetate method.
x 525

of non-specific esterase activity.

Section of mouse kidney showing ~-glucuronidase
activity in the tubules (red deposits). Ho

reaction product is seen in the glomeruli.
x 265
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Fir-

205

20«

hlatolytica trophozoite in cell-denuded are»
of an RK13 coll monelaver- An «nhinge#nt in *t#
(rad depoeite) for V$ rluouronl’

in aone of the affactad c»lls,

reaction product
daaa ia noticed

eepecially thcaa with condenaed nuclei.
* 1050

H gaaﬂilflec[ion of an anoaha in a lesion 1

?our aftar addition. Raaction product for

-glucuronidaaa ia prominent in the fuaoeble

vacuolea. X 2675

B. hlatclrtica trophozoite in oor.taot with «FIJ

oalla. Lidit microacopic demonstration of
It-Acetyl—f —D-plucoear inidsse activity
reaction product (rad dapoalta) la only oonfined

to the amoebae None la aeon in the aurroundin«

oalla.






