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Che Gonlstonian Fectures

THE LIFE- HISTORY OF THE MALARIA .

GERM OUTSIDE THE HUMAN BODY. |

Dylirered before the Royal Collsge of Physicians of Londen, |

Br PATRICK MANSON, M.D. ABerp., |
F.R.C.P. Loxp.,’

CETAICIAY T0 THE SLAMEX 5 HOSFITAL, ALBERT DOCKS 3 LECTURER OX
TROPICAL MMSLASES AT ST. GEORGE'S IOSFITAL ANIF CRLARLS G-
CHOES HOSPRTAL.

LECTURE L.

L Delivered on March 10th, 1895,

DizcovERY OF THE MALARIAL PARASITE.

GEXTLEMEX,—In hiz Croonian Lectures on the Climabe |
i o larger circnlar unstained area—a nuclens which has come

aed Fevers of India delivered before thiz College in
March, 1882, Bir Joseph Fayrer, afier briefly alluding to |

Laveran's then very recent discovery of a parasitic organism |
in the blood of the sabjects of malaria, said : ** We seem to |
e oo the threshold”of the discovery of unknown and |

almpest uosuspected disease causes, and must watch the |
of investigation with great interest.” Except |
E; a very few, this preat discovery was for wyears almost |
unnoticed. Laveran uwntil lately, recefved little encourage. |
ment even from hiz own ‘eountrymen. For example,
Corre a leading authority in France on tropieal disease, |
writing in 1887, kardly mentioned Laveran’s work ; Kelsch |
aod Kiemer also, whose studies in malarial pathology |
are amongst the most careful and profonnd we possess, in |
their book Traifé des Maladies dez Paye Chands, published =o |
recently as 1889, did very seant justice to their compatriot, |
whose work tiey almost ipmored. By degrecs, however,
Laveran's views gained ground. Richardin Algicers, (arter |
in India, Osler in America, Marchiafava in Italy, endorsed |
most of his statements, and when finally Golgi pointed out |
the very definite relation existing between the biological '

fever cycle, the discovery was thorourhly established. |
¥y purpose on the present occasion is to endeavour t-c-i
throw some fresh light on the life-history of the maiaria |
parasite outside the bhuman body. I shall speak of the |
parasite as the plasmodiom malarie or the plasmodium—

wseful, though zoologically not very accurate terms. |
TAE Mavagiarn PAmAsiTE wiTHIN THE HUusmax Dopy. |

If in & case of benign tertian ague we examine with the |
microscope blood procured from the finger in the usual way, |
it 18 not very difficult as a rule to see the parasite which is |

g the disease. The exact form it assumes diffars, how- |
ever, according to the stage of the fever cycle it represents, |
A stady of the different forms gives the key to a part at |
Least of the life-history of the organism. If we select for |

© @

our examination blood procured durieg the state of rigor, or
Gunngz an houwr or two preceding the rigor, when the thermo-
Eneter is pradually rising, we shall probably encounter ‘

& nomber of pale, morula-like bodies made up of some
twelve to twenty spherules beaped togetber round one
or two clumps of black pigment grains (Fig. 4). This
morula-lice body evidently lies inside a blood ecorpusele,
for very often we can make out that it is surrounded

1 the other.
| ¥idual sphernles, which, so far fs we can see, he'Emls

| (Fig. 6).

_—  ————

by a narrow, washed-out-looking rim of bmmoglobin, If,

| mow, we stain these bodier, we can see that ecach of

the little spherules constituting the morula-like mass con-
sista of a deeply.stained nucleolns surrounded Ly &
covering of more lightly-stained protoplasm (Fig. ). In
the same slide we may see similar bodies, but withont the
surronnding zone of hemoglobin (Figs. 5and 10) ; evidently

| these latter have escaped somehow from the bleol corpuscles

they had originally occupied. They appear to be falling to
picees ; the little sphernles no longer cling together and
clogely surround the pigment clomp; they are scattered
about irregularly, each spherule being independent of
In the same slide we may encounter indi-

to no particular cluster system. being quite isolated an
floating about inm the liquor sanguinis. Fuorther, we can
perceive in or on certain of the blood corpuseles minute pale
spotz, which on careful scrutiny are seen to indulge in mora
or less active ammbold movement (ig. 1).  If, now, wa

| stain these epi- or intra-corpuscular little bodies—say with

methylene blue—thev, too, are found to be made up of
f deeply-stained nucleolus lying somewhat eccentrically in

into view for the first time, the whole being sorrounded by
a narrow rim of lizhtly-stained protoplasm. These stained
circlets look like tiny signet rings stuck on to the corpuscles
If we wait for some hours and again examing the
blopd, we no longer find the pale, morula-like, pigment-
enclosing bodies, no scattered spherules, no minute pale specks
on the corpuscles ; bat we see in a proportion of the corpuscles
actively moving, pale, ammboid bodies of some size, bodies
which incessantly changze their forms and keep pushing oub

| pseudopedia, after the maoner of amuebe, into the surronnd-

ing hnmoglobin. Manifestly these amorboid bodies lie inside
the blood corpuscles. On staining them we again recognise
the eccentrically-placed nucleolus, the unstained vesicolar
nuclaus, and the hightly-stained sorrounding protoplasm, the
latter having now very much increased in actual and relativae
size.  An examination of the blood made several hours later
reveals in a proportion of the corpuscles similar but larger
pale amoboid bodies. And now a new feature has developed ;
each ammbeid body carries one or more grains of an intensely
black, or very dark, fiery-red pigment, which, if you care-
fully watch, is seen to be constantly nlmnii:g its position

Btalning still shows the vesicular nucleus, the
decply-stained nucleoluz, now larger and less distioct,
and the lighter sarrounding protoplasm (Fig. 7). 1f wa
examine the blood again a few hours before the next
paroxysm of agne i3 due these pale bodies, now no longer
actively ammboid, are seen to fill or nearly fill the corpuscles
they oeccupy, and the pigment granules they contain are
found to be coarser and more nomerous, and hardly, or
only very slowly, change their position (Iig. 3). On stain-
ing we can no longer bring out a nucleolus; the vesicolar
nucleus, too, is less distinet, and the now relatively abundant
pigment iz seattered through the lightly-stained protoplasm
which constitutes the entire bulk of the body (Fig. 8). Ina
proportion of the parasites, for such they are, the pigment
is seen to be collecting into little groups, or arrangin
itself in radiating lines, or becoming massed in a cen
clemp. If these are stained neither nucleclos
nor wnuclems can be *made out, both haviog
become diffused, gﬂ it were, throughout the entire
mass of the par . If we repeat the examina-
tion just-before or at the time of rigor we again
encounter the morula-like clusters of spherules
already described and which we encoun ab our
firat examination.

If we repeat our cxaminations, continuing to
make them through a series of fever cycles, we
shall find the same procession of forms occurring
in the same order: and we conclode that the
large pigmented intra - corpuscular body is the
mature animal prepared for sporulation, the meorala-
like mass i= thte same with the sporules formed,
nnd that the spherules into which it breaks up
on leaving the blood corpascle are spores. These spores,
on besomiug free, attach themselves to red blood corpuscles,
enter the red blood corpuscles, and begin to grow ak .
the expense of the hmmoglobin, which they convert into
their proper tissue and ioto the black pigment which
must be regarded as a sort of excrementitions product of tha
parasite’s digestion. In about forty-sight hours they have
attained their maximum growth and prepare for sporulation
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the nuclens and pucleolus becoming diffused through the
protoplasm. Presently the mucleolar matter collects at a
number of points, and around these points the protoplasm
arranges itself in the little spherules forming the clements of
the morula mass, each litile spherule or spore being the
rudiment of the new being into which it may develop on the
bursting up of the morula mass at the termination of the
eycle, Although there may be differences of opinion on
some minor points, pathologists and biologists in the main
agree that this is substantially the history of the benign
tertian parasite in human blood, and that the Eame account
practically applies to all the malaria parasites,

- Manson here remarked that we have ne explanation
of the occasional latency, exhibited both by the parasite and
by the clinical symptoms, which is so striking a feature in
certain cases of malarial infection. He continued —]

LIFE-MISTORY 0F THE MALARIAL PARASITE OUTSIDE THE
Humay Bopy: METHODS oF INVESTIGATION,

That this site, like all parasites, comes from without
is certain. It is equally certain that in natural conditions
it does not pass, like the germ of small-pox or the germ
of measles, directly from one human being to another.
There is abundant evidence to show that it does exist
outside the body and independently of man ; but, over
and above this, there is ample evidence to prove that it
can also multiply there, and multiply thers indefinitely.
There are two ways of searching for the extra-corporeal
malaria germ @ First, to grope aboul in external nature ina
more or less blind way, tryiog to find some form which
might be supposed to be the object sought for ; secondly, to
assume that the malaria parasite as found in the blood of
man is present there as a normal circomstance in its life-
history and to follow it out of the human body, tracing it
into and through outer nature back to man again. By
following the first very fallacious, very unpromising method
of investigation many false bopes have been raised, but
raised only to be very speedily dashed to pieces. Thus, not
to mention many others, Massy's mieroscopie fungus, Salis-
bury's famous palmella, Balwestra's alga, Schurtz’s oscillaria,
and, latest of all, Klebs and Tommasi Crudelli's bacillus
malarim were all put forward as the malaria germ ; each in
turn held the field for a time, bot only to be abandoned for
some equally worthless successor, This being so, the only
other hopeful wethod of arriving at a more complete know-
ledge of the life -hisnm—fy of this important parasite is to seek
for its extra-corporeal form in the second wav | mention.

The plasmodiom certainly is not driven to enter man for
the reason that man is in any way necessary for its existence
as a species. We know that malaria abounds where man is
rarely or never seen—in tropical wildernesses ; this could not
be the case were man neceseary for its development and
multiplication. 8o far from man being necessary for the
evolution of this parasite, if anythirg his presence is
inimical to it; in towns and other places, where men
congregate, malaria is infinitely rarer than in the open
country, where man is a comparatively insignificant feature,
We are, therefore, forced to conclude that when the parasite
does enter man, it does so as finding in him a scitable
alternative host from whom it ean escape and extend as
a species, that man is only one of the media in which this

ite can exist, and that thereisg reciprocity as regards
t between him and those other external media or inm.
The plasmodium is a troe parasite of man, not merely
an accidental parasitic visitor. The individual plagmodinm
gets into man designedly, and, this being o0, 'we may be
quite sure that justas provision is made in jts economy for a
passage into the human body, so provision is made in its
economy for a ge out of the buman body. Such A pro-
vision 15 absolutely necessary for all true parasites ; other-
wise, were this not the case, the extinction of the parasite,
oot merely as an individual but as a species, would be
inevitable on the occurrence of the death of the Lost. There
are certain well-known facts about the plasmodium which
seem to me to indicate very distinctly the character of the
provision we seck for,

THE FLAGELLATED Bopy: Fimst EXTRA-CORTOREAL
Prasp.

If we look at our slides of malarial blood some fifteen or
twenty minutes, or longer perhaps, after they have been
mounted, another body, whose appearances we had not
remarked before, not infrequently comes into view. This is
called the flagellated body (Fig. 11—3, 6, and 12). It
1= a strange, weird-looking, ostopus-like creature, with

14, 1896,

whirling, curling, lashing, tentacle.like

to a central, somewhat spherical, mass, in whicl,
are black melanin particles tumbling aboug in & wate
of continual agitation. If we keep on watching this (e
we sometimes see one or more of thao tentacle-like nrmy
break away and swim about in the liquor sanguinis with g
spirillum.like movement. This peculiar looking flageligpe
body is certainly not present, or at least js Bot visible,
in our slides immediately after they are prepared. It appeqrs
only after they have been put uwp for some time, that is g,
say, after the blood has left the vessels. It is, therefory,
not a feature of the intra-corporeal parasite. At ceriy,,

Fig. 11.
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Evalution of the Angellatsd bod{zln the terllam 1—3, quartan
3-G, and crescent-torming 7T—12 parasites, (Compiled from
Thayer and Hewetson, )

times in ordinary tertians and quartans, if we examine the

blood with the microscope, we will find that though most of

the large intra.corpuscular bodies have disap —doubt-

less having been resolved inm the course of their devel-:rpme:IE

into sporulating forms and dispersed as spores—ia Jew
'\.

[
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large, plgmented, passive, intra-corpuscular forms still
pemain IEll‘ig. 11—1 and 4). We may also see a few large
spherical bodies which are not inclosed inm red blood
corpuscles (Fig. 11—2 and 5). If we seleet one of the
former and watch it carefully, and if we are lucky, we
may #ee it escape from the including corpusele and assume
the appearance of the other form—the fres spherical body.
From this we may conclude that the free spherical body

i from the intra-corpuscular body—that they ara
escaped intra-corpuscalar bodies. If we keep on watching
and fortune favours, we may after a time see the pigment in
the free spherical body become vielently agitated, the body
jtself become contorted and jerked about, and then suddenly
we may see long flagella projected from its circomference
and begpin waving about. A flagellated body iz formed
(Fig.- 11—3 and 6). If we prepare dozens of slides from
the same patient’s blood by rapidly drying and fixing the
blood as soon as it is spread upon the slide in not one of
those rapidly fixed preparations will we be able to find a
free exXtra-corpuscular parasite, much less a fagellated
grganism, proving that the flagellated body does not exist as
such in the circulation, bot is formed only after the blood
has left the veszels.

If we examine with the microscope the blood of & malarial
patient who has been suffering for some time from one of the
malignant forms of the infection—what has been incorrectly
called mstivo-antumnal fever—in addition to those forms of the
parasite already described as being devoted to intra-corporeal
reproduction, we may see what is known as the ‘' crescent
bedy" (Fig. 11—T). This is a crescent-shaped parasite lviog
inside & blood corpuscle whose hemoglobin it bas evidently
devoured. By careful locking one can make out as a delicate
bow running between the horns of the cresgent the shell, as
it ware, of the blood corpuscle inside which the parasite
developed and is still lying. Keep one of these crescent
bodies under observation. Presenmtly, if you are lucky, or
better still if you muoltiply your chances of success by keep-
ing half-g-dozen crescents under az many microscopes, yon
will see the crescent slowly change its form, First it becomes
stouter as it were, the ends rounding off more and the body
becoming thicker (Fig. 11—8). Next it loses all appear-
ance of being a crescent and becomes ellipseid (Fig. 11—8).
Then slowly the ellipsoid changes into a perfect sphere
(Fig. 11—10). In the crescent there is always a mass
of motionless pigment granoles about its cenire. During
the change of form described this mass of pigment still
remaing passive and central. The sphere onee formed, how-
ever, & change ogours in this respect, the pigment granules
beginning to move, at first slowly, but presently more
actively, dancing abont in the most energetic manner in the
centre of the parasite, By-and-by, their agitation increas-
ing, they burst through what I take to be the delicate
membrane hitherto enclosing them. The pigment now
becomes diffused throughout the entire mass of the sphere,
and continues to indulge in violent boiling-like movement
(Fig. 11—11). At the same time the sphere itself
becomes agitated —excited, as it were—changes form,
writhes, is jerked wviclently about by some unseen force,
and then suwddenly flagella are projected from its
circomference (Fig. 11—12), just as already described in the
case of the free spherea of the guartan and the benign tertian
parasite, That these ellipsoidal and spherical forms do
noté exist as such in the circulating blood may be proved,
a% in the case of the tertian and guartan plasmodinm, by
fixing the blood immediately on its removal from the
body ; on such slides—even although wet slides prepared
simultaneously may exhibit crescents, ellipsoids, and spheres
—we never find the two latter forma, but only erescents, and,
of course, should ‘fever be present or imminent the usual
intra-corpuscular forms of the plasmodium. This trans.
formation of the crescent into the flagellate body is a very
striking phenomenon and must be referred to one of two
thin Either it is a degenerative change in a dying or

ite or it is & vital evolutionary change—a normal
step in the life of the pamasite. My conviction is that it is
the latter, and that the flagellated body is the first phase of
the extra-corporeal plasmodinm,

THE FLAGELLATED Bony XoT 4 DEGEXERATED
Prassonivs.

I know, however, that many good autherities, including
biologists and pathologists of the highest standing—such as
Blanchard, Labbé, Grassi, Marchinfava, Bignami, Golgi, and
others—take an oppogite view ; but I humbly submit that

their views are based on altogether insnilicient gronnds,
The advocates of the degeneration hypothesis point to the
fact that these flagellated bodies do not appear until the
asite is out of the body, and therefore they say they mnst
m:degenr:rations. seging that they develop in what the
demenerationists choose to regard as conditions unfavoorable
to life. Baot I would sobmit the flagellated body does not
come into being until it is out of the body, becanse it iz of no
use inside the body, its function lyving outside the body. It
appears, or rather develops, only where and when it is
wanted. The degenerationists say that the parasite is killed
by the relative coolness of the microseope slip and concurrent
changes in the blood ; that its contortions and wriggling
Aagella are but its death throes ; that the agitated movements
of the pigment in the spherical body from which the flagella
spring are but browninn movements of dead matter. 1 sy
the parasite undergoes a developmental change in conse-
gquence of being placed in the conditions which are favour-
able, and not only favourable but necessary, for its develop-
ment, a temperature considerably below that of the haman
body, perhaps, beiog one of them ; and that the movements
of the pigment are, If they are carefully watehed, far too
grozs and irregular to be of the nature of the molecular motion
of dead particles. There are forms of protoplasm, animal
and vegetable, whose developments are repressed by a higher
temperature and enconraged by a lower. Even in the casze of
this same malaria parasite a temperature lower than that of
the human body iz conducive to its interests, secing that it
flourishes ootside the human body at ordioary atmospheric
temperatares, and flourishes in these conditions probably
to 2 far greater extent than it does inside the buman body.
The degenerationists say that only a small proportion of
the large free spherical bodies of the quartan and benign
tertian parazites and of the crescent-forming parsites pro-
ceed to flagellation and that therefore the occurrence of this
appearance is exceptional, a mera accident. I hold that the
conditions under which our observations are made—that is to
gny, on our microscope slips—are altogether abnormal and
unpatural. I shall show that under more natural conditions
flarrellation ocours in the cose of by far the largest number
of crescents ; that oo the glass the conditions for development
are so unfavourable that some crescents never change form ;
others cease to change on reaching the ellipsoidal stage ;
others get to the spherical stage and there stop. The fact
that under conditions s0 abnormal as a glass slip affords, and
while they are being compressed under a cover-glass, some
crescents do manage to pass to flagellation indicates, to my
mind that the disposition on the part of the crescent to
metamorphose is very strong indeed, and that under natoral
conditions probably nearly all crescenis will do so. The
degenerationisis say that flagellated bodies are found only in
a relatively small number of cases of malarial infection, and
that therciore they cannot be a regular and necessary featnre
of the parasite. Mannaberg says—and so far as my experi-
ence goes I can endorse his statement—that provided we
examine a case of malarial infection often enough and lon
enovgh, we will in every instance encounter the fagella
body. It «certaimby occurs in all types of malarian— in
gquartan, tertian, and mativo-antumnal. Therefore I hold that
at gome time or other fagellation is a feature in every set
of malaria parasites, a regular and normal occurrence, and not
irregular, eapricious, excejftional, and therefore unnecessary.
The degenerationists s t the evolution of the flagella is
too rapidly carried through to be a developmental process.
I would answer that the uppearance of flagella is not, strictly
speaking, a developmental process ; the fla Ee]lu. are probably
pre-existent in the sphere, perbaps, for all we know, in the
crescent ; their sudden appearance is rather an act of birth
than of development, and we know that the act of birth is in
most organisms a violent and precipitate process. A full
aceonnt of all that has been advanced on this point would
oceupy too much space. An admirable summary of the
arguments on both sides will be found in Thayer and
Hewetzon's article on the Malarial Fevers of Baltimore, in
the fifth volume of the ** Johps Hopkine Hospital Reports,
1805," to which I wounld refer you. Laveran, Mannaberg,
Danilewsky, Dock, Coronado, and others are, all of them,
opposed to the degeneration theory of the fagellates.

FuxcTioN oF THE FLAGELLATED Boby.

Admitting, then, that the flagellated body is a living thing,
a phase of the parasite, how may we explain its object 7
Something has diveried these particolar plasmodia from
ordinary sporulation. What that something is 1 do not
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tend Lo say, any mMOTE than the Liologist can pretend to
aay what it is that turns one embryo into a male and another
embryo into a female in other departments of Nature. Had
the plasmodium gone on Lo sporulation in the ordinary way
the peripheral portion of ils ody would have resolved into
the ordinary intra-corporeal sporés, and the pigmented centre
would have been discarded ns redidual matter ; but, being
diverted from sporulating in this way Ly some occull cause,
the peripheral portion of the organism i3 converted into
flagellated spores, the central portion remaining as dead
residual matter. The flagellated plasmodinm 1 therefore
vegard as a sporalating plasmodium whose spores, for certain
vensons in the intercesis of the extra-corporeal parasite,
assume a fiagellate form.

This view iz strongly sapported by what one sometimes
sees in those spheres which siop siort of flagellation. The
accompanying is a sketch (Fig. 12) of one of these abortive

Fig. 12

£
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crescent-derived spheres from n caze af mstivo-antumnnl
fever. It represents a YOIy definite body. Originally a
erescent-derived sphore which, failing to project flagelln,
ually developed a ring of pale, spore-like spheres in what
is nsnally the clear zone around tle central circle of pigment.
The matrix in which the clear spore-like bodies were
located bad a slightly brownish tinge, and 80 showed up
these minute bodies with great distinctoess, When perfect,
the little spherules pombersd about fourteem. After a
ghort time they gradually merged into one another, the
septum between them disappearing a2 if from degencration.
Troes pot this arrangement of spherules recall the roseile
body of the ordinary sporulating plasmodiom ? And does
it mot suggest by the fact that it ocourred in 8 crescent-
derived sphere that this ring of spherules .was a ring of
coiled-up flagellated spores which, falling to erupt in the
usuil way, underwent some molecular or degencrative change
which by slightly altering their refraction rendered them
visible
1 conclude, then, that the ceascent body, and the tertian
and quartan epherical bodies which proceed to flagellation,
are the extra-corporenl gporulating homologues of the intra-
corpereal sporulating bodies thak the iinfnllum iz the extra-
corporeal homologue of the intra-corporeal spore. Both types
of sporulating plasmodinm bave corresponding functions,
hoth arise from the same source; one is the germ of the
plasmodium inside the human body, the other is the germ of
the plasmoditm outside the human body ; both function in
the propagation of the Dk-namim Such is my view of the
pature and significanceof the tiagellated phase of the malaria
ite and such are some of my reasons for entertainiog
this view. In the fullﬂwiu¥ lectures 1 propose to peint out
how under natural conditions the potential ﬂaiellnt.ed
plasmodial spore jeaves the Luman body and W this
extra-corporeal plasmodial spore is flagcllated. I shall then
to follow the parasite a Little farther and endeavour to
indicate what I cannot but regard as part at least of the
extra-corporeal life of the plasmodinm malarie.

-__________._——_____“_____.—._

Tae annual general meeting of governors of
the Dental Hospital of London was held at the hospital on
March 12th, Mr. F. A. Bevan, one of the trustees of the
hospital, being in the chair.

Tae Atrack oN A MEDICAL PRACTITIONER AT
erroen. — At the Nottinghawshire Assizes last week,
before Mr. Justice Hawkins, George Myeroft, twenty-four,
a foundry hand, was ad with unlawfully wounding
Dr. Claries Westbrook atb etford on Jan. 18th. It will
be remembered that Dir. Westbrook was attacked whilst
helping the police to get a prisener to the lock-up, and
was reverely injured aboat the ead, being confined to his
bed for ten days. Evidence for the prosecution went to
show that Myeroft strock the blow, but the defence was
that this was not reliable, Prisoncr was found guilty and
was sentenced to twelve months’ hard labour, the judge
stating that if Dr. Westbrook bad died it would have been
a clear case of murder.

JUE OF ISOLATION AND IT8 DIFFICULTIES.

[Marca 14, 1896.

The Milooy Fectures

TIE VALUE OF ISOLATION AND IT8
DIFFICULTIES
Delivered before the Royal College of Physicians af London
By EDWARD SEATOX, M.D., F.R.C.I. Loxp,,

MEDICAL OFFICER OF HELLTH OF THE ADMINISTRATIVE COUNTY OF
SOREEY ; LECTURER OF PUBLIC HEALTIL AT 5T. THOW ASS
MWOSPITAL G ANI ETAMIEER 1% PURLIG HEALTH AXD
ATATE MEDICINE TO THE ROYLL COLLHGE OF
AURGEDNS OF ENGLAKD AKD THE UXIYEER-
EITY OF LOXEMN.

LECTURE IIL!
Drelivered on Marchk Sth, 1506,

M. PRESIDENT AXD GesTLEMES,—Typhus fever and
small-pox afford examples of what may be accomplished by
isolation along with the corelated measures of prevention.
In what remains to be said of the value of isolatiom it is
impossible to offer evidence as convincing, for the reason
that other diseases, principally affecting children, have never
as vet received the same amount of attention from public
anthorities. That which enables preventive measurcs to ba
carried out vigorously in the case of either typhus fever or
gmall-pox is the fact that they may frequently strike down
men in their prime, They consequently inspire fear among
those who ditectly influence authorities, thus stimulating
them to action. Neither whooping-cough, nor measles, nor
searlet fever, nor even diphtheria can give rise Lo panie such
e that which immediately arises when the lives of bread-
winners are specially endangered. This is the central fact
we have to bear in mind when we come to consider the
evidence respecting the advantages derived from such
measures for coptrolling the prevalencs of these last-named
Jdiseases as experience shows to be administratively possible.
The disease of which we have had the most experience is
searlet fever. For the purposes of this lecture I have had
charts prepared which show the prevalence of this disease in
London and in the large towns of Epgland generally. The
experiences of London ought to be particularly instroctive.
The history of scarlet fever is, of course, not so dramatic (if
1 may so use the word) as that of the other two diseases.
The death-rate has fallen very decidedly, as will be seen
from the accompanying mortality chart, But the fall might
have been greater, taking into aceount the largely increasing

roportion of cases isolated at hospitals. The following table
ghows the annual death-rates per million for the last few
namely, 1891, 1892, 1833, 1894, and 1895—as compared

with those for previous periods.

YT, Treaths. | Year Deaths.
1861-T0 .o are 1133 | 1892 .. 213
1871-80 .= e 800 | 1853 ... .. e 368
TA81-90 ..o eee s az0-| 1894 ... 220
1891 e 103 1BOG- 189

It will be noted that there was a Very remarkable improve-
ment shown during the decades 1871-80 and 1881-90, T
compared with the period 1861-70, which may be describe
as the pre-isolation period. We are, therefore, justified in
concluding that isolation has exercised n very great inflacnce.
but taking the experience of the last four years the history
of scarlet fever would appear to be not altogether satisfae:
tory, There was i rise in 1803 to 369. This was followed
by a fall in 1894 to 250, and that has been followed by
another fall in 1895 to 189, Scarlet fever is well known 0
be subject to eyclical fluctuations, and, therefore, the perl
would be considered too short to permit of definile
conclusions. But it hardly looks as if scarlet fever wWers
going to prove much less fatal in the decade 1891-1800,
when over 60 per cent. of the cases are isolated, than in
1861-00, when less than half that proporiion Wis g0 treated,
so that it would appear that jsolation upder present con-
ditions is nob quite 50 efficacious in controlling searlet !‘e'rm'_
as might have been hoped. At the same time the facts
and figures show that the disease may be yemarkabl¥

1 Lectures 1. and 11, appeared in Tug Lancrr of March Tih, 1836,
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THE LIFE-HISTORY OF THE MALARIA
GERM OUTSIDE THE HUMAN BODY.
Delicered before the Royal Collegs of Physicians of London
By PATRICK MANSON, M.D. AserD,,
F.R.C.F. Loxp.,

FHTSICIAN TO THE SEAMEN'S HOSPITAL, ALBERT IMMKS ; LECTURER ON
TROPICAL DISEASES AT ST. GEORGES HOSPITAL AND CHARIXG-
CHOSE HOSFITAL.

LECTURE II.

y Delivered on March I2th, I566,
Tae EscaPE OF THE PARASITE FROM THE HusMax Bopy,
Mp. PRESIDENT AXD GEXTLEMEN.—I have endeavonred
to show that the flagellated phase of the malaria parasite is
in all probability the extra-corporeal homologue of the intra.
corporeal sporulating body ; that the latter provides for the
propagation of the plasmodium inside the human body, whilst
the former provides for its propagation outside the human
body. I also Adwelt on the fact that it is only when the
plasmodiom has escaped from the body that this flagellated
can and does appear. The guestion now comes to be:
Beeing that the escape from the body of its human host is
necessary for the development of this, the first phase of the
gxtra-corporeal plasmodinm, how is this escape brought

| abount?

Tae MosgUuiTe THEORY.

Casting about for an agent that would meet the require-
ments of the case it occurred to me, as it had already
pecarred to Laveran, that as the plasmodium is a passive
bloed ite its escape from the human body might be
eiffected on the same principle that the escape of the passive
muscle parasites is effected. As the latter obtain their
opportunity by being gwallowed by some flesh-cater—some
carnivorous apimal—1 thought the former might get its
chance of development by being swallowed by some blood-
eater, some suctorial animal, such as the flea, the bug, the
lonse, the leech, the sand fly, or the mosquite. The

graphical distribution of malaria and other very manifest
considerations seem to point to one or other of the last two
as the most likely liberating agent, and the notorious
association of malaria apd mosquitos with damp and stag-

. pant water seemed to indicate more especially this insect.

ANALOGY WITH FILARIA.
I was further impressed with the probability of the

- mosquito being the liberating agent of the plasmodiom by
a consideration of the remarkable similarity that obtains

between the stracture, babits, and requirements of the

odium, and the structure, habits, and requirements of
the filaria—a parasite which I had already shown to b
dependent on the mosquito for liberty and the opportunity
for development. Thus, in the first place, the plasmodium
and the filaria are both of them blood parasites, and both of
them require to leave the blood in crder to continue their
respective species. Again, the filaria of the blood—flaria
noctarna at all events—is enclosed in a loose sheath.

- Bimilarly the potential flagellated plasmodium, whether as

#p-ere or crescent, while in the bloodvessels is enclosed
le, which practically performs the function
of & sheath, The filaria is sheathed to prevent its eseap-
ing from the bloodvessels into the peri-vascular tissues
for the reason that, if it got there or escpped from the
bloodvessels, it would be out of the way of the moequito
when this insect visited the body of the host. The

“ filaria has a very claborate and powerful oral armatore—

8 piercing apparatus—which it seems always eager to use,
To prevent the premature use of this weapon on the walla of
the bloodvessels Nature has muzzled the filaria by enclosing
it in the loose sac or sbeath I refer to; so long as the para-
site is inside this sac it cannot apply its oral armature to the

i Lecture 1. was delivered on March 10th and published in Tnk
Lascey of March 14th. R =

walls of the bloodvessels. The plasmedivm ja similarly
sheathed by the blood corpuscle it lies in, because, were it
frea in the blood, it would be set on immediately and
destroyed by the phagocytes. The filaria is gheathed to pre-
vent its committing suicide ; the plasmodiom is sheathed to
protect it from being murdered. The sheathing in both
instances has for its object the same thing, the presérvation
of the sheathed organism. The sheath in which the filaria is
enclosed is easily demonstrated. 1t is not always easy, how-
ever, to make out the enveloping corpuscle which functiong
as n sheath or protecting agent for the plasmodiam, either
in its phase of potential flagella-producing gphere or as
crescent, Sometimes, however, the former may be detected
in the act of slipping out of or bursting their sheathing
corpuscles ; at such a moment the existence of the corpus-
cular sheath is very apparent. In the case of the crescent
plasmodium the remains of the enveloping corpuscle can
generally be readily recognised in the line that, bow-like, |
spans the concavity of the crescent. The preparation
from which the accompanying drawing (Fig. 13) was made

Fia. 13.

2
i
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clearly demonstrates the corpuscular nature of this bow.
The drawing represents a double crescent of a pecoliar type,
the only one of its kind I have ever come ACross ; nor do I
recollect havipg seen either a description or a drawing
of the same kind of double crescent. faney, therefore, i
must be exceedingly rare.  The case from which the prepara-
tion came was one of irregunlar fever and malarial cachexia
in which the bloed contained large pombers of crescents
of the usual type. You can see that there are two separate
and distinct crescents lying together and o disposed that
their concavities face each other, the upper horos being in
apposition, but the lower borns being geparated by a con-
sidperable interval. You can also make out that a very
delicate line unites the lower horns and that the rpace
between the bodies of the twin crescenta is mn;lgieﬂ by &
sheet of very pale hemoglobin. This figure affords a con-
vincing explanation, if such were needed, of the true nature
of the arc line in the ordinary crescent. This line does not
belong to the parasite, but to ihe blood corpuscle in which
the parasite had developed and lies. If it belonged to the
parasite, or wWere an integral part of the parasite, then, in tha
case of the twin crescents represented, each crescent wonld
have its own special arc line—two créscents and two arc
lines. This, you see, is not the case. The two crescents

developing in the same corpuscle have been compelled to
share the corpuscular capsulé in common.

Tie PLASMODIUM AND THE FILARIA BOTH CAST THEIR
ProtECTING ENVELOPES. :

Another parallel between the filaria and the flagella-pro-
ducing forms of the plasmodivm lies in the facts that not
only are both parasites provided with a sheath, but both
parasites cast this protecting covering when they get outzida
the body, and in both this casting of their sheaths can be
artifieially brought about on the microscope slide.

EscapE oF THE FILABIA FROM 178 BOEATH.

To study this phenomenon in the care of the filaria we
place an ordinary vaseline gealed preparation of filaria con-
taining blood near a window in frosty wenther, or, if the
weather be mild, on a block of fee. The shde is left in the

cold for several hours—say, overnight—and then examined
- M
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with the microscope at the ordinary temperatore of the room.
We shall then find that, as the slide warms up, the chilled
and languid filarim gradoally resume their usual active
movements, Buat, in addition to this, in addition to the
wriggling about like & worm ona hook geen in ordinary
unchilled preparations of fresh blood, the fileria beging to
indulge in a peculiar rushing, butting movement of guite a
new character. Lying inside its long, loose sheath, it ever and
anon retires towards the tail end of this, and then saddenly
and rapidly darts forward, throwing itself with great force
againsg the.head end of the sheath. Evidently this batting
movement -is an endeavour on the part of the parasite to
break, Ahrough and esgape from the sheath. The chilling
to which the blood had been subjected has had the cffect of
causing the bamoglobin to leave the red bleod corpuscles
-and become diffased through the liguor eanguinis. This
diffusion of hmmoglobin has thickened the blood, and so
Jfavours, and perhaps has provoked, the efforts of the worm
to escapa, We can see that the thick and viscid blogd clings
40 the sheath and holds it, as it were, thereby enabling the

Fra. 14.

little animal within to bott the sheath more effectually,
Sooner or later ik succeeds in effecting what is manifestly
the object of these butting movements ; it breaks through
the head end of the sheath, and fpally wriggles itself free
from the trailing encumbrance (Figs. 14 and 15). And now

n# -

N e WG 16,

another thing ‘is noticeable about the movements of the
filaria. While still in its sheath, though very active in
wriggling about, the filarin pever changed materially its
position on the slide and there was no peed. to shift the
alide about to keep the parsite in the field of the micro-
scope, but,now when it has succeeded in ridding itself of

the sheath, the style of movement undergoes a complete
change ; the worm is no longer stationary, but begins to
travel about all over the slide, moving restlessly from one
part of the preparation to another as if tcarching for some-
thing, so that to keep it under continuous observation the
glip bas to be constantly shifted. The wriggling stationnry
movement is changed into a locomotive movement.,

EscAPE OF PLASMODIUM FROM BLooD CORPUSCLE.

Bimilarly, as I have pointed out, the crescent form of the
plasmodium, when newly abstracted from the circulation,
liez motionless in its sheath—the sheltering blood corpuscle ;
it i3 stationary ; but when the crescent has been outside the
body for a very little time it often commences to change its
shape, and in doing g0 raptures its corpuscalar capsule @ the
parasite then—like the filaria on the chilled slide—becomes
free in the blood. And just as the filaria, freed from its
sheath, acquires a locomotive faculty and travels away, so
the flagella, which develop on the disappearance of the
corpuscular capsule, tend to break away and to swim to a
distant part of the preparation. Doth parasites on ridding
themeelves of their eheaths develop locomotor habits. These
may seem small and insignificant facts to dwell on, Not 5o ;
the most trifling apatomical or physiclogical fact bas a
meaning could we but read it aright. This meaning bas
nearly always—particularly in the lower forms of life—a
direct reference to the interests of the species exhibiting the
phenomenon. I can easily interpret and demonstrate the
meaning of these things which I describe about the move-
ments of the filaria. I would seck to apply to the plas-
modinm the reazoning and interpretation which bold good
for the flaria; to draw from the analogy of the filaria some
assistance in getting at the life-history of the plasmodium,

FUNCTION OF THE SHEATH IN THE FILARIA.

Let us follow put the meaning of the facts in the case of
the filaria. I have already pointed oot the reason for its
being enclosed in a sheath, to prevent its using its oral
armature on the bloodvescels of its human host and thereby
escaping into the perivascular tissues, where it would be out
of the reach of the friendly mosquito, When the mosquito
has transferred to its stomach the filaria and the blood in
which it floats the filaria is still in its sheath., FPresently,
however, the blood in the insect’s stomach vndergoes exactly

Fic. 16.

A spomerwhat oblique section of a filaria in the itomach of a mosguita.
The darker obje:t ks the filaria; it has just escaped from ies sheath,
the more lightly shaded object lying above the free filarin.

the same thickening from escape of bhemoglobin into the
liguor sanguinis which we preduced artificially on our chilled
slides. 'Thus, in the mosquito the filaria is provided with
the physical conditions which prompt it to try and which
are necessary for enabling it to break through its sheath ;
this in time it succeeds in doing (Fig. 16) ; bat when it has
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through itz sheath it is still relatively a long way
m jts destination, from the end of its journey. The
filaris bas to get into the thoracic musecles of the mosquito
before it can utilise this insect as an intermediate host
in “wkich to complete its metamorphosis, this heing
gffected in the thorax and not in the abdomen. It has
to'travel from the cemtre, perhaps, of the mass of blood
in the mosquito’s stomach to the walls of the stomach, and
thence to the thoracie muscles (Fig. 1T), a long joorney, if

Fia. 17.

Two filarie iving between the murculsr fibres In the thormax of the
maosquita,

we bear in mind the size and equipment of the traveller.
Apcordingly a physiological change comes over the upsheathed
parasite ; the wriggling movement which bad previously
characterised it is changed into a locomotive movement.
This locomotive movement has for its first object to transfer
the filaria to the walls of the iosect's stomach ; and now we
understand the object of the armature with which natnre
has provided the parasite and why she had previously sheathed
- this armature =0 carcfully, and why she has unsheathed
it later. When the filaria gets to the end of this first stage
of its journey and arrives at the walls of the mosquite’s
stomach it employs the mow naked beak and hooks to tear
throngh this visens, and then, boring and squeezing along
% and between the fibres of the thoracic muscles, to work its
[l way to the destination, where it will subsequently undergo
¢ the metamorphosis quoalifying it for furither life. [ hawe
many times followed out the little drama I describe. These
drawings made from actual preparations illustrate the main
facts very well.

[Dr. Manson here argued that the analogy between the
stracture, habits, and requirements of the filarin and the
E!u.mﬂdium respectively might be applied to their life-

istories as well, He deseribed the attinity of the plasmo-
dinm to the sporozoa and continoed :—] ;

“ The gymnoaporidia, as the order o which the plasmodinm
belongs has been named by Labbé, are in many rer;pa:ta like
the garines, in other respects like the coccidia, The
members of the three orders are all of them intracellular
ites during eithera considerable part or the whole of their

| ; they all propagate, of course, by the production of
#pores, and in all of them the spores have to get transferred
somehow from one host to another in a more or less passive
way. The gregarines and coccidia do not propagate oot-

; #ide the bodies of their respective hosts ; I hold, therefore, as
probable that their close allies the gymnosporidia—such as
asmodium of man and the halteridium and protecsoma

¢ of birds—do not live at any time as free organisms, unless,
perhapa, it be sometimes as a resting spore. bot are always
parasitic doring their active propagating life. And so I
eonsider that the reasom why the plasmodiom on entering
‘he meosquitopushes for the walls of the insect's stomach is
hat it may get at some cell in the mosquito’s body, thﬂin

.
e e T e

e
to corl itzelf up and grow and sporulate just in the same -
way a8 it does in the blood corpuseles of man, and as is they
habit of its allies the gregarines and coceidia. Where in 1he
mosquite’s body and what the particular ecdl is I do not
pretend to be able to indicate.  Perhaps, owing' to the
minuteness of the objects we are dealing with and the many -
practical difficulties attending the investipation, it may be
long before that cell is fonnd and the full history of the-
parasite in the mozquite is thoronghly worked out: but I
feel certain that in time thesa things will be established
on the lines 1 indicate, and that the life history of the plas-
modium will be revealed as completely for the mosquito as
it already is for man, ; -

THE ADVEXTURES OF A FLAGELLUM,

So far as 1 am aware no one has seen the plasmodium
flagellum enter a cell ; but that it has the desire and the
power to do s0 seems to be certain, g hrwe lately received a
letter bearing on this point from Surgeon-Major Tonald Ross,
I.M.&., whose remarkable work on the plasmodiom i the
mosquito I shall fully describe in my conclnding lecture. * In
this letter there ocenrs a passage ‘which describes ve
graphically what I may call the adventures’ of a flagellnm.
Heferring to the examination of a certain malarial patient’s
bleod he writes :—

“1 eaid | was going fo watch frep fingelln. I fomnd ooe in my firsd
specimen and walched it eontinuously lor three hours.  Ho el for
the statemaent that free flagelln soon become goicscent and vanksh in th
fprum, AL li;t it wriggled about jor twenty minules like a try pano-
soma, 80 that [ eould hardly follow §t. Then it brooght np aginst &
phngoeyte nnd TI':IHIhM-r] there #0 long that I thouglit the phagoeyie
lind seized 1. Not =0; it was neither killed nor socked in, but was
wetively engaged in atwacking the pungoeyte.  The Bogellam kept at
thils for abgist o quarter of an hotr apd then wriggled away across
two fields and jo the direction of another phagocyte. Into “this *
second phagoeyie It pushed du several ploces wicth one of s ends,
and the !an-mt:'rm geemed Lo rear up amd try-in vain to get round
and envelop the flagellum. AL last the plhingoeyvis ecemed fo give
the struggle up, snd flsttened ftsell agalnst an ale bukble, the
flagellum still attacking it. After filty minutes, and when the flagellom
peemied to be getting exhawsted, n very curious thing happened, <A
third phagooyie approached, coming rapidly noroes the feld, but it
hiad mo sooner got near than the flagellom left its fallen foe and
atincked the new one, holding on to §e and shaking like & snoke on &
dog, In one minute the thind phagoeyie tormed sharp round and
qusckly made off; it went right scross 8 whole Seld, the fHagellom,
holding on to it. This contnued for five minutes, after which the
flagellum loft the phagoecvte. By this 1ime the fAagellum had become:
much maore vizible st hsd o largs swelling inthe middle, 1 watehed i
steadily as jis movements became gradually slower, 1t was certainly
alde to attach itsell to the cover-glnss (a8 shown by ooching it with a
penl by elther end, and even perbaps by the swelling, At last this
swelling moved to one end nearly and becama very large and cistinet
until, after three bours, the creaturs evidently died; st sny rate, it
curled up and ceaced to move.” Suargeon-Major Hoss ma O L HAY 1
s not this interesting ® I think it shows, first, that phagocytes
bave no more r over fres flagella than they have over =
somes; secondly, that the beast was evidently attacking the pha
cytes, probably mistaking them for some other kiod of cell, so 1 judge |
by its leaving the phagooytes afler a time "

I agree with Sargeon-Major Ross in considering these
ohservations most interesting ; more than that, in addition to
being interesting they are highly important, for they not
only establish the fact that the plasmodial Aagellum attacks—
that iz, seeks to enter gells—but also that in the free state
it can resist the phagocytes ; and, contrary to the statements
of many of the writers on the malarial parasite, that it does
not dis within a few minutes of its quitting the sphere from
which it was originally emitted. e

Tone PLAEMODIUM A PARARITE OF THE MOSguITO.

I think I have advanced many cogent reasons for believing
that the plasmodium malariee on leaving man, and as &
normal step in its life-history, becomes parasitic in the,
mosquito, and that in this ineect it enters some cell—as any.
gregarine or coceidium would do—and probably develops.
into ita reproductive sporulating form just as it does in the.
blood corpuscles of man.- What then? How can its spores
get out of the mosquito o as to increase and multiply and
preserve ile epecies from extinction when in the course of
nature the mosquito dies? How, too, does it spread over
the land, and how does it get back to man again? =

Before attempting to answer these guestions, I must first’
describe very briefly a sage in the life of the mosguito.
The femalo mosquito, aiter she has filled herself with bloed—!
the male insect is not & blood-sucker—secks out some
dark and sheltered spot npear stagnant water. At the'
end of about six days she quits Ler shelter, and, alighting
on the surface of the water, deposits hér eggs thereon.
8he then dies, and as a rule falls into the water
beside her eggs. The cggs float about for o time,
and then in doe cowrse each pives hirth to a tiny
swimming larva. These larve, in vitt—2 of a voracicus'
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:ﬁpr—._ﬁba, grow apace, casting their skins several times to
mik of growth, Later they pass into the nympha stage,
during which, after & time, they float on the surface of the
waler, Finally, the shell of the nympba cracks along its
dorsal surface and a young mosquito emerges. 8 ing,
nd on a raft, on the empty pelt the young mosquito floats on
the sorface of the water while its wings are drying and
acquiring rigidity. When this is complete it fies away.
The young mosquito larvs, to satisfy their prodigions appe-
titea, devour everything eatable they come across; and one
of the first things they eat if they get the chance is the
dead body of their parent, now soft and sodden from decom-
position and long immersion. They even devour their own
cast-0ff skins, In examining mosguito larve obe often
comes across specimens whose alimentary canals are stuffed
with the scales, fragments of limbs, and other remains of
the parental insect, i
Tae Hisrorr oF A MosquiTo GRECARINE. -

I am indebted to Surgeon-Major Ross for many valoable
facts in support of my views as to the life-history of the
plasmodiom ; amongat other facts for the instroctive story of
tha gregarine which inhabits the stomach and appesdages of
the derabad mosquites and their larve. He tracked
the germs of this gregarine into the stomach of the mosguito
larva, where after an intracellular stage of short duration,
and which was not quite satisfactorily made out, it became a
lnrge, frec, actively moving gregarine. At maturity the aduolt
gregarines crawled out of the stomach and into the Mal.
gi iian tubes, along which they crept towards the cmecal end.

here, with or without comjugation, they encapsuled them-
selvea and penerated in the interior of their capsules
multitudes of psendo-pavicellm, At matority, which was
attained at the mympha stage of the insect, or a little later
in the perfect insect, the capsule ruptured liberating the
p3endo-navicellm in soch numbers that they sometimes
seemed to completely fill, and even to distend, the lumen of
the Malpighian tubes, Manyof the psendo-navicells escaped
in the feces of the nympha, others were carried away by
the mosquito when i emerged, and were emitted in the
faces of the insect, sometimes even on to the human
&kin, while she was in the act of sucking blood. As men-
tioned, the development of the gregarine was sometimes
effected so0 rapidly that numerous pseéudo-navicellm were
emittad before the nympha stage of the mosquito was con-
cluded, so that it was a common thing to find the empty
nympha pelts thickly sprinkled over with multitudes of tiny
gﬂgarine germs. As we have seen that the mosquito larva

evours its own and its neighbour's exovise, we can readily
understand how, once gregarines have been introdoced into
a pool of water, the larval mosquitos in that particular pool
become infected by the parazite. But as the mature mosquito
when she quits her pympha husk also contains nomerous
grégarines, we can also understand how she, too, carries the
infection with ber, scattering it about the country in her
fmoes or conveying it to any other pool where she may
lay her eggs and afterwards die. Her body is then
devoured by her progeny or by any other mosquito larve that
already chanee to be in the pool. Along with her body, of
course, the larve swallow any gregarine germs it may con-
tain if they have not already been picked up by the larvme
when feeding on the mud at the bottom of the pool. Does
not this little atory of the gregarine indicate the way, ora
way, in which that other mosquite sporozoon—the plas-
modinm malarim—multiplies T Does it not indicate how this
parasite, in which man is so much interested, passes from
mosquite to larva, from larva to mosquito, in never-ending
geriea ! Does it ot indicate how the plasmodiom disease of
maoaqaitos spreads from pool to pool and is scattered broad-
cast about the gountry, and does it not indicate how it may
got back to man again

DIFFPDEION OF THE PLASMODIUM BY THE MoaqguiTo,

We can readily understand how the mosquito-bred plas-
modinm may be swallowed by man in water as g0 man
diseass m# are, ard we can readily uoderstand how it
may be inhaled in dust. Mosquito-haunted pools dry up.
The plasmodia in the larvm, and those that have been
#cattered about in the water, finding themselves stranded
by the drought, and g0 placed in a condition wnfavourable
for develogpment, pass into a resting stage, just as they do
when by quinine or gther means man is rendered temporarily
onsuited for their active life. They may, probably do,
become encysted as so many of the protozoa do in similar
circomstances. The dricd sediment of the pool, blown

m
about by winds and currenta of air, i8 inhaled b AR
and so the plasmodium may find its way back l.gail.'r Lo
the host from whom ita ancestors had, perhaps, started
generations back. I would conjecture that on enterin
man and on entering the larval mosquito it develops into a
flagellated spore similar to the flagellated spore into which
it develops in the mosquite’s stomach. In this way it
would be epabled to penetrate the mucous surfaces and get
into the human blood cell. Many mosquitos die without -
getting to water; all male mosquitos die without secking
water. They may die far from water, blown away, as wa
know mosquitos are, by high winds., The bodies of such
mosquitos fall in time on the soil and decompose. Tha

ites they contained pass into the resting stage, and in
this form they also may be carried into the air by currents,
or be blown about as dust, or be shaken out by man when
he distorba the soil. In this way the plasmodiom may
find & route back to man again. In this way, too, we may
explain the ocourrence of those cases of malaria which
apparently, though not really, are unconnected with swamp
or stagnant water. Boch is my view of the life-history of
the malaria parasite, acd the rile of the mosquito with
regard to ik, and of the process by which man becomes
infected. In my concluding lecture I shall bring forward
further evidence for the truth of this theory, and endeavour
to answer certain objections which have beenor which may
by, brought against it.

A CASE OF DOUBLE UTERUS WITH
SUBMUCOUS FIBROID TUMOUR. -

By ARTHUR H. N. LEWERS, M.D. Lowp.,

DOBSTETRIC PHYSICTIAN TO THE LONDON HOSPITAL

A MARRIED woman, thirty-eight years of age, was sent to
me by Mr. Boowman and admitted into the Londen Hospital
under my care on Oot. 16th, 1895. She had been married
fourteen years, but had never been pregnant. The catamenia
appeared when she was fifteen, but she was not regular till
she wns tweniy-one, several months intervening at times
between the periods. Eince she was twenty-one ghe had been
quite regular every four weeks till seven months ago, but
nearly always had some pain during menstroation. She com-
plained that for the last seven months she had been losing
too much at her periods, and for the last six months there
had been a constant red discharge between the periods, but
till recently she could etill tell when the menstrual periods
ocourred. For the last six months she had passed clots
during menstruation, but bad never done so previously. The
dysmenorrheea had been relieved during the last seven
months by lying down, but this is said to bave had no effleck
in lessening the excessive flow. She had had some pain and
smarting gnring micturition ever since her marriage, buat
this had been worse during the last seven months. Bhe
had been losing flesh during the last sizr months. On
vaginal examination the uterus was found considerably
enlar A curious faleiform fold of mucous membrane
{¥) was felt at the upper part of the vagina running from
before backwards and from right to left. The sound passed
four and a half inches. At this time it was not recognised
that there was a second vaginal portion, as the finger passed
to the right of the fold just <described. After disinfecting
the vagina a laminaria tent, specially rendered aseptic by
prolonged immersion in absolute alcohol containiog 1 per
cent. of corrosive sublimate, was inserted into the cervix (A)
—that on the right side—on Oct. 16th at 5 P.M., & stri
of iodoform gauze h-eingcrackm:l below the tent to Ecep it
in position. The mext day at 2 P.M. an anmsthetic waa
given, and the patient placed in the lithotomy position.
The iodeform gauze wnf ren;l[ﬂ]?d and a vTahgina.l douche -u;E

rchloride of mercory (1 in given. & o
mg vagina and tharj::enl: ints which the unﬁrﬁ been
inserted were then thoroughly exposed with Bims's speculum
and retractor. It was then seen that there was a second
vaginal portion (B) to the left side, It was perfectly well
formed, but slightly smaller than the vaginal portion on the
right side. The falciform fold of vaginal mucons membrane
(¥) passed between the two vaginal portions, sunning, as
already mentioned, from before backwards and slightly from
right to left. The tent was now removed from the right
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GERM OUTSIDE THE HUMAN BODY.
rered before the Royal College of Physicians of Lendon
By PATRICK MANSON, M.D. Asenp,,
F.R.C.P. Loxp,,

IO[4AN T THE SEAM EX'S MOSPITAL. ALBERT DCKS : LECTURER 0%

TROFICAL DISEASES AT ST, dRORGES HOSPITAL AXD CHARING-
CHO83 HOSPITAL.

]
#_Z LECTURE III.!
- Delivered on March I7th, 1806,
" Me. PRESIDESNT AXD GENTLEMEN,—When some time ago 1
i formulated the theory enanciated in my last lecture there
{was little prospect of my being able personally to puat it to
(the test of furtber -observation and experiment, and as
peither Laveran nor Mannaberg had connected the mosquito
with the flagellum, and Calandruceio had failed to observe
| developmental changes in malarial parasites inpested by
Imosquitos, I hardly ventured to hope that my views would
[ "n soon receive the support which has been given to them.

i Brncrox-Maron 4oss's INVESTIGATIONS,
Borgeon-Major Ronald Ross, to whom I have already re-
jerred, was in England last winter, and, being favourably
I,mpuaed with the mosquito hypothesis, determined to work
it oot on his return to India. After much disgussion we
| fixed on a certain line of experiment apd observation which
my experience in former years in filaria work seemed to indi-
cate as being likely to lead to some definite result one way
or other. Those forms of malaria in which the crescent body
is a prominent feature are the most suitable for experi-
ment, at all events to commence with, for of all the forms
of the plasmodinm the crescent is the most definite, the
most readily recognised in the blood, and the easiest to
wark with, much more so than the potengial flagella-
forming intra-corpuscalar parasite of the quartan and benign
tertian infections. We concluded that when the mosquito
ingested the crescent plasmodium one of three things
| must happen : (o) either the crescent would be killed and
 digested without exhibiting any evolutional change ; or (b)
Mt wonld behave very much as crescents do on the microscope
lide—that is, a large proportion of them would remain
sscents and a certain proportion of them would become
ovals and epheres, and a very small proportion of them
puld go on to flagellation ; or (r) a very large propor-
gon of the crescents ingested would procesd to fagella-
, the flagella subsequently becoming free. We con-
lnded that if the first turned out to be the case, then this
pequito hypothesis was wrong; if the second, that it was at
% doubtful ; and if the last, that it was probably correct,
at all events, that it was worth pursuing further. On his
to India in April of last year Surgeon-Major Koss
stationed at Secunderabad, in the Decean, where
in is common encugh. Alter some searching among
8 hospital patients he found & complacent mative, one
dun ir, & sepoy, who was suffering from malarial
and in whose blood the crescent form of the plas-
abounded ; several crescents conld be found in
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mrly- every field of the microscope. Surgeon-Major Ross
dfisced this man under a mosquito net, introduced mosquitos
hich he had previously reared from the egg, and then col-
ed the insects after they had filled themselves with the
tient's blood. He then made systematic examinations at
b serial intervals of the blood in the malariated mosqguitos'

miche, being careful at the same time to compare the
grenlta g0 obtained with control slides of finger blood
bpared at corresponding times from the same patient.
8 & result of a prolongfd study of the suobject SBurgeon-
or Hoss found that, so far from being killed and digested
¥ the stomach of the mosquito, with the exception of an
JnEipnificant proportion, all the ingested crescents rapidly

1 Lectures I, amd T1. were deliversd on March 10th and 12th and
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proceeded in development; almost all became spheres,
and at least 40 or 50 per cemt. of them procceded to
flagellation and liberation of Hagella ; that is to say, tha
crescent conducted itself in the mosquito’s stomach very
much as the filarla does, and exactly as if it had gok
into & pro mediom for development. In explanation
of some -;dpﬁm terms employed I may mention tbhau the
expressions ' spent spheres” and ** pigment bodies™ refer
to the more or less passive spherical pieces of pigmented
plasmodial protoplasm which remain after the {lagelia have
broken away from what I may call the mother sphere : these
pieces of protoplasm represent the discarded bedy of the
flagellated organism, and, biologically, may be regarded as
residnal matter left after spornlation. In @ leiter «dated
May 25th, 18085, Surgeon-Major Ross says :— .

* The reault was my first perfect specimen of mosguito bleud, Aok
twenty minutes had elapsed since the mosguito had begun soekiog o
the hwemoglobin hnd commenoed todiffuge. The blood swarieed with
perfect apherules, not very large, about & microns (= 00006 mm.} in
dirnmeter, bat showing an almost eruptive movement of plgment, sa 40
flagella were about to burst forth in a moment, 1 looked in vain, how-
ever, for fagellates; to my surprise not one was to be seen.  In & very
few minutes the pigment osciliation, the intensiey of which was muaok
greater than in the control specimens, began to gquiet down. Many of
the spheres were shaking, but, ns 1 bave said, not one was fgrellatos
The general view, however, was very different from an ordinary
specimen. All the spheres had perfect circular contours, and 1 now
noticed that they seemed to bo in muoch larger nombors than in finger
blosd, contrary to my first impression, Mere are my-fdotes of the
number of splieres mostly in thin fields: 7. 3,8, 7,1, & 3, & 2, 0, £ 2, 1,
equnl to rn average of 3v|'|er field. ‘The fields were conseeutive. The
mumbsers will give you some fden of the quantithes of paraE ttew. 1 mmile
a specimen of n second mosquite at three-quarters of an hour after
beginning to suek, and the resalts were precisely the same, On counting
the numbers of erescent spheres and pigment masaes respectively 1
obtained : First specimen : T crescents, 20 spheres, B pigment masses ;
second specimen, 14 crescents, 30 spheres, § plgment mncees.  On
counting the second specimen next dnﬁl found O crescents, & eplieres,
and 32 pigmented masses. In both specimens the wumber of
CTERCElLE A re m great deal too favourable, as it was possiie
to exnming feld after field without finding one. Neat day L
began with a finger-blood specimen, which gave, when fresh, créscents
a'n&aou.'lﬁ 30, spheres 10, plgment masses 1. Then 1 made two e
maosquito epecimens at shbout half an  hour, my 1Eth and 15tk
mosquites.  Uptodate 1 had observed only two flageiiate bodies, both
in finger blond. 1 was astonished I had net met with more.  Always
the spheres seemed ripe for Aagella, but they did not. cone. The Lem-
.*mf.urg of the air was G5*F. Now directly I looked at rnmqldia 18I
gaw fagellated organisms in evory field, | saw 8 altogether in a few
minutes. but instead of conpting them I wasted mw timo looking nt
them, Two fields held 2 ench, and [ could have found numbers, 1 db
not doube, I 1 had looked at once over the specimen. As 1t was the
spectacle afforded by mosguito 18 was amazing. All the spheroles
seemed bursting with cxeitement and wers exesedingly numerons.
nobeed in contiguous felds €, 10, B, 7, 10, 14, 12, 16, an average of 10 a
field = but when | eame to examine special flelds T found B0 in vne feld,
T2 i the next, o]l endeavouring and ready to buorst. T think you wik
confess that no one hins bad such an experience as this in hoger-Llesd,
Om looking through mesquite 19 1 found the same swarm of 2 Leres
But no Asgellate crganisms, Next day 1 began with mosguoito A, fed
the day befors. 1 found mestly p'gmient masses, hut about 20 per cent.
of the parasites were still cellular—that is, spheres. | made & specimen
of & fresh mosquito—No, 2l—at hall an hour from feeding, with a
presentiment of what I was going to see: 4 fagellates and Z0 epheres
in the first field, 5 Magellates and 12 spheres in the second field, and
*uﬂ!luu and 10 spheres in the third field. Flageliate organizme
M here : one, oF Lwo, or more in every Held, . 1 must bave sean
over 30 or 40, though 1 examined only a few fields, being bardly alle
to tear myvself away from individosl organisme. © The flsgella were
excessively fine, quite invisible in open spaces, but visible in hemo-
globinous serum. The Aageliated organisms were unmistakable,
beeauss they wers being dragged about all over the field generally,
were quivering and being shaken as s dog shakesa rat. Toe *mani-
festation ' nearly ceased in & few minotes, though 1 eaw Aopgeilates Sor
hall s hour aiterwards. Mosguitos 22 and 23, at seventy and ninety
minutes, gave no flagellntes and but (ew parnsites comparatively. Fhe
patient was put under the net sgain. Moequite 24 gave the rane
results at balf an hour ns mosguite 21, Five fagellates in onoe field of
12 parasites. Flagellate organisms everywhere, especlaliy in open
parts, The *manifestatlon’ luted in its (ntensity only for slout live
minutes.” 5 ¥ Ya

Sreceox-Mator Ross's CoNCLUSIONS.

Surgeon-Major Ross continoed to experiment ."Filh ThoE- -
quitos goipg over the ground again, and agair' gencrall
obtaining similar results. Writing on May 28th be says:—

“The of things, then, s this: 1. Almost all the erescenis .
are mmm-u uphmt'l:u.wrx shortlv after they enter the mosquite's -
stomach, Sometimes s fair number of crescents mag be foued ab ted,
fifteen, twenty, or more minwtes, but thess are almostal wavegern in the

part of the specimen, and, therefore, belong probably to the last
intake of blood, It is very rare to find more than one of twe créescents in
&n entire proparation of mosguito Bload made ab longer intervale. ﬁu::
are not often seen, Untransformed erescents ase, 1 Felleve, abos ted
2. The spheres are always fonnd.  They have & perfect contour, sibd
contain n clear material, which distinguishes them markedly yrom the
masses of corpuscles in the midst of which t]::g:r_n generally found.
AL first the plgroent (s clustered togetber; then thé dutermor L pi gt
particies in to oscillate ; lastly, all pigment particles commenre -
swarming, while the whole ceil may take ona slight jerking mnvement.
3. Flagellate organisms may he found &t from seven 1o thirtySve
minutes or more. When teen they lie almost always in great numbers
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in contiguous fields, suggesting that they belong to the same intake of
tlond and have ripened al toe same time, So far a8 [ have ex-
perienced, they are always found within o minute or twoe of the lens
belng brought to a focus. Toe whole * manifestation’ censes in &
wvery few  minutes. ﬂwinﬁ' te this clrcomstance, and probably
owing to the process of making the specimen causing the flagella to
hreak away, the Aagellated organisms are sometimes not to be foumnd.
d. The apent spheres or plgment masses may sometimes be seen
wery early —even at eight minutes, but then are [ew in number.  Their
number  steadily inereasss, almost without fail, in  successive
mosquitos of the same batch as regards time of feeding until, ns in
mosquite 33, they may reach B0 per cent. of all parasites not enclosed
in phagoaytes. Their appesrance is quite eharasteristic, simply becnose
they are not inclosed in the clear, wc!idcﬁ ned cells of thespheres. They
are casily seen to be mers dead elusters of plgment—sometimes with
wery feahile oacillations. They may ba in masses, rings, or drawn-ont
clusters. Their alsencs in the blood of the earlier killed mosquito and
thair large nunibers in the bMood of the Iater killed show conclusively
that they are dues Lo & progressive metamorphosis inside the mosgultoe
and not to crushing in making the specimen. 5. Phagoevies containing
spheres and pigment begin to be seen later than the spent pigment (at
abouk bwenty minutes or so), and inoreass in number up to about two
houra. & About 30 or 20 per cent. of the parasites fail to throw out
flagalls and remain as spheres.  The above developments may be shortly
statad in two sentences ;—(g) Practically all crescents become spheres s
few minutes after being laken into the moaguite’s stemach. (&) From
X3 ko 40 per eent. of the spheres die after one or two howrs, the rest
having given out fAagells, been eaten by pbagooyies, or baving simply
broken up.”

Thess conclusions, Burgeon-Major Ross informs me, were
borne out by a number of similar experiments on three other
patients having crescent parasites in their blood. In these
cases, too, the evolution of the flagellated form occurred as
in Abdul Kadir, so that there can be little doubt that the
conolusiona fonnded on the Abdul Kadir experiments apply

erqually to the crescent parasite in every case.

ErrrctT or QUINIKE 0K THE EvoLuTioN oF THE FLAGEDL-
LATED BoDy 18 BLOOD AND IN THE MosguUuiTo.

I may mention & curions circumstance in connexion with
Abdol Hadir's crescents which gives, perbaps, a certain
amount of additional support to the claim the mosquite has
to be regarded ns a suitable nurse for the plasmodiom. After
2 number of days the patient began to be feverish and it was
evident that an attack of acute malaria was impending. Not
fecling justified in exposiog the mano to what might prove to
be a serions illness Burgeon - Major Hoss administered
some doses of guinine, and at the same time continued
his mosquito observations. The effect of the drug om
the parasite was ocurions. Hitherto a certain propor-
tion of the crescentz in finger-blood underwent evolo-
tional chaoge into owval, spherical, and, in a very few
instances, into flagellated bodies ; but, after the admini-
stration of guinine, the crescents in finger-blood remained
craacents in every instance. Apparently the drug had at least
impaired their vital energies if it hai not killed them omt-
right. But when the crescents which had been swallowed by
the mozquito in the cinchonised blood were examined it was
found that the usual evolution into sphere and flagellated
body took place as before, only with thiz difference, it was
delayed for about & quarter of an hour beyond the vsaal time.
This would seem to show that the conditions afforded by the
mosquito’s stomach are so favourable to the evolution of the
crescent that they cam with time overcome the paralysing
influence of guinine on the plasmodiom. Saorgeon-Major
Koss had commenced the diﬂlfcu]t. task of following up the
flagellam to its destination in the tissues of the mosquito,
when, uofortunately, official duties called him away from
Seconderabad and forced him to suspend his work om
malaria.
EXPERIMENTS oN COMMUKICATION OF MALARIA To Max

BY MosqguiTo WATER.,

In the course of his invﬂstig;at.iuua Burgeon-Major Ross
received much encouragement from an experiment he per-
formed. After due explanation be adminisiered to a

healthy native the drachm or two of water in which |-

a couple of malarialised mosquitos had died after de-
E::thng their eggs. The remains of the insects had
removed, bet the eEia and some mosquito ba
which bad just been hatched out from some of the
eéggs were swallowed. Eleven days (the incubation period
in experimental malaria, be it noted) after this peculiar
draught the man got an attack of fever characterised
eadache, rise of tem ureé to 103°F., lassitude, and so
forth, but no rigor. The fever lasted three days and then
subaided spontaneously. In the blood a considerable number
of the riog form of the plasmodiom were found; but
althoogh many examinations were made during the next
week or two no crescent form appeared nor was there any

—=¥:===
relapse. Nothwithstandiog the absence of crescents ang of
relapse and the spontaneons subsidence of the fever, whigy
clinically, was of the mstivo-potomnal type usually mm‘_‘
ciated with crescents, there can be little donbt that this way
a case of malarial disease. Whether it was the result of
the mosquito water, or whether ita ocourrence eleven days
after the administration of this was simply a coincidence, jt
ia impoasible to gay. ©Surgeon-Major KRoss repeated the
experiment in several other natives, but he did not again
gneceed in prodocing malarial fever of an unequivoen]
character.

BURGESTIONS FOR FURTHER INVESTIGATIONS,

Borgeon-Major Hoss has proved by observation the
correciness of my coojecture that the stomach of the
mosquite iz & sunitable medium for the fagellated phase
of the plasmodiom malarie to develop in; aod it
behoves us, starting where he laft off, to trace the
progress god fate of the fagelluom. The first thing
we have to do is to find out where the fagelluom goes
after it has been set free in the blood of the mosqguito’s
stomach, and this is only possible by systematic observation
from hour to hour and day to day. When working out the
life-history of the filaria in the mosqoito the relatively
enormous size of this parasite made the task of tracing it
a comparatively easy one, even with the imperfect apparatus
I had at my disposal. With modern methods of sectioning
the task would have been still easier. 1 find that if a living
filariated mosguito is Elunged into some hardening mediom
o few hours after it bas fed, and in due course embedded,
gectioned, and stained, it is a very easy matter to trace the
filaria in its progress from the abdomen of the insect to the
theracic muscles, and through its subsequent metamorphosis,
The preparations represented by Figs. 18 and 19 were made
in this way. Fig. 18 represents a somewhat oblique section
of a filaria which is still lying in the blood of the abdomen
of the mosquito. It bas evidently just sueceeded in escaping
from its sheath, part of which can be seen lying empty some

A no hat abligue section of o flaris in the stomach of & mosquito.
Th?:;l:rhr qbﬂn is the filaris; It bas just sscaped from its sheaths
the more lightly shaded object 1ying above the free filaria,

distance behind it. Fig. 19 represents a longitudinal section
of the thoracic muscles of the same mosquite. Two filarim
can be made out. One is still in sitw and lies stretched out
among the muscular fibres between which it doubtless had
been boring its way ; the other, which when alive had occu-
Iﬁed a similar position, bas been partially turned out from
ts bed by the stroke of the section knife. From such an

similar preparations it is easy to read the story of the ﬂ]‘.uoi?
in the mosquito. Now I would suggest that the

the fiagellum might be made out and demonstrated in the
same way. Malariated mosquitos, after being plunged ab
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bear out his statements. They are snfiiciently confirmatory
to warrant ns in placing jmplicit reliance ou the deseription
he gives of thaphennmenonof ex-flagellation in the mosquito.
The flagella are structures so delicate apd so difficolt to
stain that the rude pr tions these drawings were made
from cannot be expected 1o show them. Bhort of this, how-
ever, they are convincing. The upper figures, representing
the crescent bodies, are from a mosquito illed flve minuter
after it bad fed. Onecan pasily pick ount in ilie preparation
every variety of developmental form, from crescent
ellipsoid. The two lower figures paration

a.ée thirty minutes after the mosquito bad fed. In it we
can make out here and there forms belonging to the flagellated
organism, to the spent spheres, and to the pigment MASSES.
The pigment they coptain suffices to patablish the plasmodial
patnre of the bodies in which it lies.
Dr. Manson here enumerated the more debatable points
of his argnment. He continued :—] -

ORJECTIONS TO THE MosquiTo THEORY.
Until malarial disense is communicated by the administra-
tion of plasmodial forms that have been passed through the
mosquito, notil the theory is proved up to the hilt, it is prob-
able that vArlOuUS objections will be raised. For instance,
there are many places in the world where, though mosquitos
abound, malaria is Tare ; and, again, there are certain places
on the west const of Africa glsewhere where malaria is
notoriously prevalent althongh mosquitos _re absent ; but the
difficulty in the mosquito theory is the fact that

most serious
as yet we have not been able to trace the fiagellum into the
{for this 1 believe to

tissuea of the mosquito, The reasons
be the delicacy and minnteness of the object, the com-
plicated r and abundance of cell forms, with
which we are as yet very imperfectly a painted, in the
mosquito, and our ignorance of a suitable technique.
Until the flagellom has been traced into some cell in
mosquito it 15 possible thab 1 may have been misled
by the marvellons analogy bebween the reguirements AD
gtrugture of the plasmodinm apd those of the filaria, and
by the & nt suitability of the structure and babits of the
flagellat plasmodinm and the flagellum to the conditions
they encounter in the mosquito. 1t s just Pnsaib‘he that the
invariableness with which the metamorphosis of the erescent
is effected in the mosquito, the certa nty with which vihe
manifestation” of flagellation ocours in from twenty to
thirty minutes after 'Inpestion of malarial blood by the
mosquito, are mere colncidences. - One may sy, the phago-
eytes live for a time the mosquito, WhY not the
flagellated pody? It can live on the microscope slide, why
should it not live in the mosquito’s stomach 1 While
acknowledging that these are points requiring further
investigation I do not recognise in them ve arguments
against the validity of my theory, and I bold that Surgeon-
ajor Ross's investigations have rendered it so probable that
I look confidently to workers in India and
glsewhere to forge

gtill - wanting to
gomplete the chain of evidence. O
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[HE OPERATION FOR STRA

INGUINAL HERNIA CONSIDE

RELATION TO RECENT ADVA
IN SURGERY. .

By C. B LODKEWOO0D, F.I.C.5. EEGS

AESISTANT SURGERON TO BT mﬂ.-_mn-w:mﬂ HOSPITAL, AND
¢ THE GREAT NORTHERN CENTRAL HOSPITAL.

U EOR

DURING the last few Fears when called upon to operatc for
strangulated inguinal hernia I have performed ap operation
which differs in many ways from that which used to be done.

It is highly probable that other surgeons follow exactly the
describe, but gven

_ J0 » "o ] same course as that which 1 am about t0

e such modern works upon gperative SUTgery as those, of
Mr. Jacobson and Mr. Treves {llustrate the operation for

by J - strangulated inguinal hernia with figures ‘which go back to
3 . Fergusson and describe an operation unlike the following.

fo odium after the stage of free fagellum bas passed. | Briefly defined it is simply the operation for the radical cure

: tions which Surgeon-Major Roes sent me last year I of inguinal hernis, bat differs in that the gontents of the sAc
 Bave been able to follow, to some extent, the transmutations be | are strangulated. The objects aimed at are not only to
s tes. Tho bodles yeprescnted in Fig. 20 were drawn from e R ho strangulation but also 1o CTUR the hernis; or, 4%
sh preparalions, and, to far as they go, they onmistakably least in older penple, io mak{;ﬂénmenablt io a Vght tro*s. *






