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DYSENTERY IN FIJ1
DURING THE YEAR 1910.

I. (a)—Introductory.

This paper embodies the results of thirteen months” study of dysentery in
Fiji. For this purpose the author was appointed by the Committee of the
London School of Tropical Medicine. A grant of £500 was placed at the disposal
of the Committee by the generosity of Lord Sheffield.  This was supplemented
by a further sum of £300, provided by E. W. Blessig, Esq., of Bletchingley,
Surrey, for the provision of skilled laboratory assistance. A report on researches
o1 flarinsis made conenrrently ]1.1-..Lf1'{*=uh appeared.

I do not propose to describe fully the loeal hvgienic and sanitary conditions
n]]l:lmttt;_r in these islands, as those have already been dealt with at some le ngeth
in the report referred to.

Fiji consists of a group of 250 islands, many of which are uninhabited, and
which in the aggregate approximate in area the size of Wales.  The three larger
islands only coneern us here.  These are mainly devoted to sugar, coconut
and banana plantations. The population of the group comprises over 3.000
Europeans, 87,000 Fijians, 35,000 Indians and 3,000 Solomon Islanders.  The
two latter races are imported as labour coolies for work on the plantations, for
which the native Fijian is unsuited It is amongst these immigrants that the
scourge of dysentery is most prevalent.

“ﬂnﬂ the capital, is situated on Vitilevu, the largest island of the aroup.
It has a population of over 1,000 Europeans, and a fluctuating population of
natives and coloured immigrants of three or four times that number. My
researches were carried out principally in the Colonial Hospital in Suva.

The climate is cool for the Tropics, and remarkably even throughout the
vear, The |1|g]|i=-i1! temperature recorded in 1910 was 96° I, in Il{-h]u.u v, the
lowest 61° F. in July. The rainfall is a large one, and is greatest in the hot
months, November to March. In Suva it averages over 110 ins, per annum.

My opportunities for investizating the local dysentery were greatly enhanced
by the Fijian Government, which not only contributed a monetary grant of
£100 for this purpose, but also appointed me pathologist to the Hospital at
Suva and a temporary medical officer of the Colony.

The necessary apparatus was brought out from England, and a laboratory
was installed in the verandah of a house which I rented.

By the kindness of the Chief Medical Officer, the Hon. G. W. A, Lynch, I was
permitted to conduct investigations on the patients under his care, and, further,
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to try the effect of certain lines of treatment on an E\‘!Ln:lm_-'i seale. To him.
a2 al=o to other medical officers in the Government service, Drs. E. Prideaux,
J. ¥. Smalley and F. N. Smartt, my best thanks are due for uulmg me by every
means in their power. I wish also to acknow ledge my thanks to Dr. C. W.

Daniels, late Director of the Tropical School, and formerly a medical officer of
the Colony, for the great interest he has taken in my work, and to the present
Dircetor, Dr. H. B. Newham, for many kindnesses during the preparation of
this report at the London School of Tropical Medicine. The Nursing Staff of
the Colonial Hospital rendered me valuable service in many ways. 1 am also
areatly indebted to Dr. B. Glanvill Corney, 1.5.0., for contributing some
m,'lmhiv remarks on the earlier ravages of dysentery in the Colony, a subject
on which he possesses unigque knowledge.

Great credit is due to my laboratory assistant, Mr. W. J. Muggleton, and 1
am specially grateful to him for his painstaking services. A Fijian medical
student, Jesse by name, who was devoted to this work, proved himself of
ereat value, ]:clpm,-n me in my dealings with the natives and the various
immigrant races.

In the account of the investigations which follows, 1 propose, firstly, to state
categorically the conclusions arrived at, giving in the text a brief statement of
the facts and arguments on which these conelusions are based and referring the
reader to the Appendix for statistical information and a variety of detail.

I. (b)—Dysentery in Fiji in former times. By B. Glanvill Corney, 1.5.0.,
for twenty years Chief Medical Officer of that Colony.

It would be idle to affirm that we have an exact knowledge of how or when
dysentery first oceurred amongst the people of Fiji, or whether it has heen
endemic in these islands from remote ages. Native tradition does not reach
much further back than three generations with the Fijians, even amongst those
of high rank. As late as thut';r vears ago a story was current a.nl{:-llj_,"t them
that uixsr:nfm v was unknown to their ancestors until after the arrival of white
nen ﬁiu|:~.. There exists one tradition in |:-ut|{*u]=u (1) that after and in conse-
quence of the visit of a ship from the eastward an epidemic of great severity and
extent oceurred.  The native name for dysentery is coka dra, which means
exactly * bloody flux.” That a gennine name for dysentery exists might be
[!lclutr]ﬂ to point to its presence amongst the natives fr'um remofe ages, before
any contact with Europeans or other stray vovagers. On the other hand, this
name is no more than a deseriptive or symptomatic one, and it may be ar gund
that it is quite the most natural one for the Fijians to apply to an imported
dizease of foreign name of which they were ignorant,or which they found difficulty
in pronouncing. We know of a certainty that whooping-cough is a disease of
exotic origin in Polynesia, yet the' Fijians have dubbed it with a purely native
designation, v koli*—literally, * dog cough.” A much more characteris-
tically Fijian expression is kalon ni wai, which 48 applied by this people to
the type of dysentery .uunnpmiml by great tenesmus and prolapse of the
rectum, espee I-d.-"\. in children. This term is hardly susceptible of translation.
Jarves (2) states that a devastating ("]JHI.E‘II'II'. swept over Hawaii in 1802- 1804,
and occasioned a great mortality. It is now generally believed that this was

* The etymology of svme of these Polynesian names is of preat interest,  Thus *° koli,™
the Fijian for ““dog,” is their interpretation of ** eollie ™ : while in Rotumah, a dependency
of IFiji, the dog iz atill known oz a°° kRamia,” the derivation of which is obviously the *° Kemn-
ere ' by which the first imported animal was addressed by its Ausiralian owner  [(Basil
Thomsomn ).
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either dysentery or influenza, or probably dysentery supervening on an epidemic
of influenza, and that it was nearly synchronous with a great epidemic of
undetermined origin and nature in Fiji.

Ellis (3) gives an aceount of a kind of dysentery which afflicted Tahiti after
the visit of Vancouver's ships to those islands in 1790, Lesson (4), who was a
surgeon on the French corvette * La Coquille ™ (1823), confirms the statement
that the natives attributed the oceurrence of epidemic dysentery amongst them
to this visit of Vancouver. Buzacott (3), a missionary pioneer in Raratonga

ook Isl:lm’lq] Was m.nmln-rl that there was no evidence that dysentery, or ﬂu
nir tofo (lit. : ** bloody flux ™), had ever raged amongst the |n~n]|]v of that island
before the arrival of I':m*'i,i_:twl"-. Its first manifestation (after the settlement
of missionaries at Raratonga) took place soon after the arrival of a person from
Tahiti, who was suffering from it.

John Williams (6), a missionary who had experience of all the Pacific Island
group (excepting Tonga and l-"iji] from Tahiti to Samoa, refers to the over-
whelming nature of the epidemic just referred to ; he states that in the island
of Rapa nearly half the population was swept away.  In his experience most of
the diseases which raged in these islands during his residence were introduced
by ships, and this even if there was no apparent or recognized dizsease of a similar
nature amongst the ships’ erews; he states that first intercourse between
Europeans and natives was Jru.l.u.ﬂ:h attended with the introduction of virulent
fever and dysentery.

Commodore Wilkes (7). writing in 1840, states that dysentery never had pre-
vailed in Fiji as an epidemic. However, the missionary v John Hunt died of
dysentery in Fiji in 1845, a fact attested by his colleagues Calvert and Lyth.

Litton Forbes (8), a medical man, in 1875, remarked that dysentery was
quite as fatal to Fijians as to whites, though, perhaps, owing to differences of
food and other causes, somewhat more common among the latter,

The great measles epidemic of 1875 included dysentery as one, if not the
most formidable and destruetive, of its consequences,

The period since 1875 is within the memory of myself and of Sir William
Macgregor.  In 1876 dysentery was looked lI'FII!Iﬂ by Europeans in Fiji as the
most {Lm*ﬂ.*muh and obable disease they had to fear. Cases of hepatic abscess
in white men were noted in that vear and afterwards, though I cannot call to
mind having seen one in a Fijian native at any time.  About the same yvear
(1876 or 1877) a somewhat circumseribed epidemic of dysentery oceurred
amongst the Fi jian labourers, natives of another island {-m}rlm ed on a plantation
on the Rewa river. It was popularly attributed to a surfeit of oranges ; the
point is of interest because it indicates the season of the vear. February, March
and April, the advanced portion of the hot season and the rains, at which the
epidemic took place, a coincidence noted in later epidemics. 1t is true that
epidemies of dyvsentery have been noted as early as the latter part of November,
especially in the Suva gaol, but they were of very limited extent.  Amongst
the Solomon Island immigrants, dyvsentery was seen in a very fatal form either
during the sea passage in the labour schooners or soon after arrival in Fiji. In
1880 such an epidemic of great virulence was observed on board the schooner
“ Stanley 7 ; this continued in the shore depot.  In 1882 another similar
epidemic oceurred at Suva amongst the immigrants from another schooner,
the * Surprise.” In the same year another, but of lesser extent, occurred
amongst the immigrants from the * Lord of the Isles ™ in the Suva depot ;
one or two cases had already occurred at sea. In 1884 a severe epidemic
oceurred amongst immigrants from the same gronp of islands on board the
* Meg Merrilies,” a report of which appeared in the Fiji Roval Gazette (9).
Later, another epidemic broke out on the same vessel, which I, toget her with

E 2
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Dr. . W. Daniels, investigated. Dr. Daniels published an account of this in
the Practitioner for 15890 (10). In the fatal cases the whole of the intestine,
from duodenum to rectum, was acutely inflamed, thickened and disorganized.
We used to term the dejecta * frog-spawn stools,” from their striking resem-
blance to masses of frog’s spawn, or to large grains of sago pudding. Dysentery
of this particularly virulent or Melanesian type, so far as [ am aware, did not
and does not oceur in the Fijian villages, or affect Fijians themselves brought
into contact with patients in the depits or the plantations ; nor did Melanesian
immigrants, who had been fortified by good living during previous indentured
service in Fiji, Queensland, New Caledonia or S8amoa, fall vietims to it, even
when associated with the affeeted batches ; but no information is available to
show whether their immunity was due to stronger physigue h this
condition was obvious at a glance—or whether it was an immunity conferred
by a previous attack.

The year 1882 was marked by a disastrous prevalence of dysentery amongst
immigrants 1\1:1]\111,1“ on plantations in Fiji, especially in the alluvial district of
the Rewa river. The oceurrence was attributed chiefly to the underfeeding,
exposure, and unaccustomed and continnous labour which the unseasoned
Solomon Islanders had to face when emploved in opening up new land for sugar
plantations. The mortality amongst the new immigrants was very high , even
in 1884 it was still 133:67 per mille over all indentured 111|1]11rn111t+: in the Rewa
distriet (from all causes, but chiefly from dysentery) and in t]lu Navua distriet
322-17 (9).

With the shrinkage of Melanesian immigration into Fiji after the principal
sugar plantations were established, and the gradual substitution of East Indian
coolies for these natives, this particularly severe type of dysentery noticed
amongst the Solomon ]uluudu-\ notably clnmulshﬂl and has now tas far as 1
l-_nm'.] practically ceased.

The Indians, however, appear to have brought with them a new form, of less
severity and much more amenable to treatment. 1t was, furthermore, often
assoviated with intestinal worms, especially Asearis lwmbricoides and Awky-
lostoma duodenale.  Practically all the post-mortems on Indians in Fiji revealed
the latter parasite ; whereas in Melanesians, Fijians and whites, ankylostomes
were rarely met with.  About 1885, T think, the Indians began to be severely
reduced by ankylostomiasis, associated with an abnormal prevalence of dysen-
teric symptoms, and 1t was almost ten years before a radical improvement in
this respect took place.

Meanwhile, dysentery proper continued to oceur in varying degrees of extent
and severity in different seasons and years. Virulent dysentery among the
Fijian natives was usually observed in local, cire umscribed outhreaks.

The best place for ul:acnmg circumse ribed epidemics of dysentery was,
unfortunately, the principal gaol of the Colony. For some years it showed
a marked tende ney to recur there, Tt uauult_!, began about December or
January, and affected all races and classes of prisoners. Some years were
notably more fatal than others. In some years, too, dysentery was more
prevalent throughout the Colony than in others ; and when this was the case
all races were more or less affected by it in an appmmnmtvh similar degree.

There is no doubt that nowadays the Eu opean, after his first year in Fiji, is
on the whole mueh less liable to dysentery than in the early days of the settle-
ment  This comparative I.n'm'mmh is Ill'ﬂlm.h]\ the result of better living, i.e.
better houses, better food, better protection in the field against hot sunshine
and cold rain, more regular working hours, less exhausting work, greater care
ag to drinking water, diminution of insobriety, the better quality of aleoholie
drinks consumed, more appropriate clothing—in fact all the conditions




incidental to the increased knowledge, experience, caution and hygienic care
which enable men to resist the action of specific micro-organisms,

The diminution and gradual disappearance of pioneering dangers may to
some, if not to a large extent, |.n.*ﬂtlri|mt¢|,hh-lulho]ll'ulunu'('d annual cultivation
of tlu- soil in the localities where white men and immigrants are now employed.
We used always to find that the turning up of previously untilled soil over
considerable areas was coincident with the occurrence of much dysentery
amongst the labourers, and even amongst the native Fijians when thus employed,
and we were inelined to regard that as an element of ome importance in its
caus=ation,

Liver ahscess has not, I think, pro rate of the population, diminished, but
rather increased ; especially is this the caze in the sugar district of Navuoa,® where
many unseasoned white mechanics and office employees have of late years been
introduced. Although many more persons of this class are now working in
other sugar districts, they appear to be less liable to liver abscess.  On this
point, however, as I write without the figures, 1 can only state my impression.

I. (c)—Dysentery in Fiji at the present time.

From the above account it will be gathered that the mortality from epidemic
dysentery used to be much greater than it is at the present day. In 1886
C.T. Hirsch placed the case mortality amongst Solomon Islanders at 40 percent.
In the epidemic on the ** Meg Merrilies,” quoted above, it was 48 per cent. (10).
The type was of great virulence. According to Dr. Daniels, the small intestine
was inflamed throughout its whole extent, and the last 218 ins. of the ileum, as
well as the whole of the large intestine, was covered with a blackish-green sub-
stance. Death took place within four to ten days from the appearance of the
first symptoms. Stomatitis and ulceration of the gums were common. In
two cases the prepuce and 5.,]=Lm-: penis were covered with a dirty green
membrane similar to that seen in the intestines.  Five convalescent patients
developed arthritis, and recovery took several months to complete.

Apart from the severity of its effects and its virulence, there iz no reason to
suppose that the actual infective agent was spec ifically different from that in
operation at the present day. yvet pathological lesions of =0 extensive and serious
a nature as those described by Daniels are not met with at the present day, nor
is the mortality so high.

In the statistical returns of the Colonial Hospital at Suva, no distinetion is
made between amoebic and bacillary dysentery ; nevertheless the case mortality
from these causes is nowadays not a very large one, as may be gathered from
the statistics given in Appendix I1., which show the mortality from dysentery
for the last six vears. It varies from 52 per cent. to 12'8 per cent.

In the provincial plantation hospitals devoted to the Indian coolies the case
mortality from dysentery is considerably lower than in similar hospitals
for Fijians. This is a well-recognized fact in Fiji. The L“«.'pl.uuttinn generally
ace vi}twl is to the effect that the Indian coolies, being uu{lﬂ European super-
vision, are taken to hospital immediately they show signs of this disease;
whereas a Fijian in his native village never seeks medical aid till the disease is
well advanced.

In 1908 there was an epidemic of dysentery amongst the Fijians, with a
mortality of 257 per cent.

* It iz interesting and instroctive to note in thiz connection that all the eases of

amochie dysentery and liver abseess, with one exeeption, encountered durving the course
of this investigation came from the sugar distriets, especially Navua.
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The case mortality statistics of epidemie dysentery are given by Vaillard and
Dopter for the following countries :—

Japan, 24 per cent. (Shiga) ; Moscow, 12-17 per cent. (Rozenthal) ; West-
phalia, 11 per cent. (Kruse) ; Toulon, 6- g per cent. ; Brittany, 20-50 per cent. ;
Finistirre, 50.60 per cent. ; the :iiffm'mwﬁ in the :-,-(-.l'erit.y of the discase heing
due, according to these authors, to differences in the virulence of the baeilli
causing the several epidemics,

Owing to the absence of endemic malaria, so frequent a complication of
dysentery in other countries, Fiji offers an exceptionally favourable opportunity
for the study of this disease. It was for this reason that Fiji was selected as
the field for my investigations,

The {']llil{'T]‘Jl{" of dysentery in and about Suva during the year 1910 was one
of the most extensive of recent yvears. Over 300 cases were admitted to the
Colonial Hospital. A great increase in the average number of the dysentery
cases admitted oecurred after the devastating hurricane which swept over
Suva on March 24th, 1910.

In the townof Suva dysentery is mainly an institutional disease, the majority
of cases -rr[(l]':‘ll.llL in the two gtlillh one of which aceommodates the Indian,
the other the Fijian prisoners. Thus, out of a total of 159 cases studied, over
one-half, or 57-8 per cent., were prisoners from these gaols.

The annual epidemic of dysentery occewrs during the hottest weather,
November to April, which is also the period of greatest rainfall. Compara-
tively few cases occur during the months of June to October, which is the
coonlest time of the year and has the smallest rainfall (Appendix 1.).

In making these investigations the distinction hetween the amoebic and
bacillary dyvsentery was based on the discovery of amoekbae in the dysenteric
discharges in the former, and the isolation of the dysentery bacillus from the
stools in the latter. Owing to the labour entailed, this latter procedure was not
always feasible. In all cases dealt with in the course of this inquiry and
classified as epidemic, or bacillary dysentery. no amoebae were ever found in
the stools after repeated search. In a number of instances the dysentery
bacillus was isolated from the stools and the sera of the majovity gave ng-glull-
nation reactioms with the dysentery bacillus. Only cases passing h];m:n.i
stools containing blood and mueus, direc tly on admission or during their stay
in hospital, were investigated. Some selection of this sort was necessary ;
otherwise many cases reported as having passed blood and mucus in their stools
before admission wonld have been ineloded.

During the period of this inquiry there were eleven deaths from bacillary
dysentery at the Colonial Hospital. Two of these fatal cases were admitted in
a moribund state, and died before receiving any treatment.

A separate ward is set apart at the Colonial Hospital for the treatment of
dysentery.  As a further precantion against infection the dysenterics are not
permitted to mix with the other patients till fully convaleseent.

Out of 159 cases studied, only six oceurred in females (ie. two Fijians, two
Indians and two half- mlqimj_ There are certain_reasons for thiz apparent
disproportionate liahility of the male sex to infection.  Firstly, there are very
few female prisoners and the majority of the dysentery cases came from the
gaols,  Secondly, there is great disproportion between the numbers of male
‘I-mi female Indians in the ( ‘olony, only 40 women being imported from India
to every 100 men. No Solomon Island women are imported. The eases
amongst the Fijians were mostly in constables from the police harracks, or
labourers emploved in gangs on the wharves. Bacillary dysentery occurs in
all the various races found in these islands. The same remark applies to
amoebic dysentery, to which a special part of this report is devoted.
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As a result of detailed study, the following conclusions have been arrived
at, These, for convenience, are briefly indicated here, to be discussed
subsequently in greater detail.

BACTERIOLOGICAL.

1. Epidemie dysentery in Fiji is of bacillary origin.  Baeilli morphologically
and culturally identical with Shiga’s and Flexner’s bacilli have been isolated
from thestools and from post-mortems.  Other bacilli, morphologically similar
but giving an atypical reaction with various sugars, were also obtained. No
special strains of the dysentery bacillus were found to be connected with special
clinical types of the disease, or peculiar to any special race.

2. After long subeulture of the bacilli the sugar reactions they gave were
found to he variable and inconstant, but the reactions as regards mannite and
dextrose remained constant.

3. Agglutination tests with dysentery bacilli of various types and with sera
of patients in all stages of the disease proved neither constant nor reliable.

LINICAL,

1. Amoebae were never found in the stools from which the dysentery bacilli
woere isolated, : 3

2. Cases of all degrees of severity were encountered.  These could be classified
clinically into three main types, namely, the mild or catarrhal, the acute or
uleerative, and the toxic or fulminant.

3. An attack of bacillary dysentery was often a terminal affection in such
chronic wasting diseases as pulmonary tuberculosis.

PATHOLOGICAL.

Macroscopic.  The large intestine was affected throughout its whole extent in
every case, The small intestine appeared normal in all but two eases, Necrosis
and gangrene of the mucous membrane were the most constant features. In
cases of long duration sloughing of the neerosed mucous membrane over
considerable areas had taken place. The rectum in many instances was the -
part most severely afTected.

Microscopic. The changes in the bowel wall were of the most intense
inflammatory nature. Destruction of the epithelial cells of the mucous
membrane and of the nutrient blood-vessels in the submucosa was the most
constant feature,

ErinEMIOLOGICAL.

An epidemic of dysentery is of annual oceurrence in Suva, the season corre-
sponding with the period of greatest heat and greatest ageregate rainfall. There
is evidence that the house-fly is the prineipal agent in the spread of the disease.
Bacilli of the Shiga and Flexner type, on recovery from the intestinal tract of
these flies, showed variable hut inconstant reactions with the sugar tests.

TREATMENT.

Of a series of cases treated i different ways, those injected intravenously
with polyvalent anti-dysenteric serum gave the best results, as far as could
be azcertained.
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ProPHYLAXIS.

The abolition of epidemic dysentery in a town of the size and importance of
Suva depends upon an efficient sanitation, mainly divected against the
house-fly.

AMoERic DYSEXTERY.

Amoehae were found in the stools in a limited number of instances. The
incidence of these cases bore no relation to the season of the year,

The clinical history and course of all amoebic cases were guite distinet
from those of the epidemic variety. The pathological lesions were also
dissimilar.

No differential diagnosis could be made by the simple inspection of the
stools.

Although Amoeba coli is a common parasite in the stools of normal Fijians,
amoebic dysentery appears to be a rare disease among them.

The amoebae found in the dysenterie discharges approximated the type of
Schaudinn's Entamocha histolytica.

II. Bacteriology.

The bacteriology of acute or epidemie dysentery is a very complex subject,
owing mainly to the fact that bacilli ||m1|:hnlmrnmih and culturally similar,
give different fermentative reactions "with the glucosides. Many such have
been isolated by different observers from cases of acute dysentery.,

The study of these has been complicated further hy Kruse, who proposed to
term all tx]Ji'F not conforming with the type as mlirlnd_lh described by him
and Shiga, as para- or pse mln-th sentery.

ll](‘i‘{‘l‘-}-t tendency in the later writings on the subject to regard the bacillus
as very variable in its reactions, and to include under one group the
different sub-varieties deseribed.

Shiga, in 1897, isolated from the gtools and post-mortem of cases of epidemie
dysentery in Japan a rod-shaped Gram-negative organism which, from its
morphological and eultural characteristics he classified as belonging to the coli
group. There was considerable doubt at first as to its motility ; it is now
generally conceded to be non-motile, but possessed of peenliarly active Brownian
movement. Itis admitted that flagella are present ; these have heen deseribed
by Shiga and Duval. It produces m-u] but no gas in dextrose broth ; it gives

fl:'{“hh acid reaction with milk, which on further incubation becomes alkaline.
"’m indol is hmtl to be formed :|n. this type under any circumstances,

An organism having the same morphological and cultural characteristics
was discovered by Kruse in cases of epidemic dysentery occurring at Laar, in
Germany, about the same time.

In 1900 an organism morphologically similar, but differing from the organism
of Shiga and Kruse in producing acid from mannite, was isolated from cases of
dysentery oceurring in Manila, by Flexner, Strong and Musgrave.

Flexner, in 1901, made a comparative study of the strains then known,
and found that the serum of dysentery patients under hiz care wounld agglutinate
them all ; he found no morphological differences in any.

In 1902, Vedder and Duval isolated bacilli, similar to those obtained by
Flexner, from cases of asylum dy=entery in the United States.

Martini and Lentz made an exhaustive study of the strains of dyvsentery
bacilli then known. and still further subdivided them by their reactions
with various glucosides. They support Kruse's classification into  true and
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psendo-dysentery bacilli, according as these organisms do not, or do, ferment
aleohol mannite,

The serum of a patient, suffering from an infection with the one variety, was
found to .L;l__;,,lut]imh_ a bacillus giving tota lly different fermentation reactions,
an observation confirmed by {|L Blum The only satisfactory differentiation
they could obtain was by agglutination tests with sera of 1;1,11;11‘11:-1;1,1]5,r immunized
animals.

Lentz attempted a still further differentiation by absorption tests, using
rabbit serum immunized against a certain strain of the bacillus.

In 1904 Hiss gave a very able résum of the subject up to date, and tried to
differentiate between the different groups by further cultural tests. He found
that all the different strains of dysentery bacilli, while agglutinating in lower
dilutions with the serum of an animal immunized againzt one particular strain,
could yet be differentiated in higher dilutions. The zo-called Y bacillus nf
Hiss and Russel, which fermented dextrose and mannite alone, was described,
while one of Flexner's original strains was found to ferment saccharose and
maltose in addition to these.

In 1906 Shiga, working in conjunction with Ohno, made an exhaustive
inquiry into the different types of dysentery hacillus, and while finding the
fermentation properties of a single group constant towards dextrose and man-
nite, the reaction towards maltose, saccharose and lactose varied both guanti-
tatively and qualitatively. The production of indol he also found to be variable,
and any classification based on that property artificial. The true Shiga-Kruse
type formed no indol under any circumstances. The types are referred to as
acid and non-acid, as first proposed by Lentz, ace l]ﬂll‘l'i& to their reactions with
aleohol mannite. Basing his classification on these fermentation reactions, he
has added another group to the four already proposed by Hiss. This type is
intermediate between the classical type of Shiga-Kruse and Flexner’s bacillus,
in that, after twenty-four hours’ eultivation, it produces acid from mannite,
the reaction, on further incubation, onee more becoming alkaline.  The agglu-
tinative characters of these five groups, as regards immune sera, on the whole
agreedd with their fermentative reactions; there were, however, notable
exceptions.

Ohno, in his elaborate investigations on 74 strains of dysentery bacilli derived
from different sources, concluded that none conld be distinguished either by
morphological or Lu]‘[nral.l gualities, but that the acid types caused a severer
clinical form of dysentery than the non-acid types; the exact reverse of this has
been stated by other observers. The grouping of {Iiffi*r{*n'!, strains of organisms,
according to ‘differences in their powers of fermentation, did not correspond
to the results obtained by agelutinative and bacteriolytic reactions with specific
immune sera.  As aresult of the inguiry, he considered that there is no valid
reason for separating the dysentery bacilli into distinet groups—the acid and
non-acid—as proposed by Lentz, nor’into the true and pseudo-dysentery bacilli
as proposed by Kruse,

In 1907 Twort, in invest igating the fermentative refictions of certain members
of the coli g group, lltl]lf{"(l anumber of rare glueosides, but obtained no assistance
from them in his endeavour to separate the members of the dysentery group
into yet other types. In his last paper (1908) Shiga submits “that there are
still more varieties than Ohno has discovered. He now uzes bacilli, conforming
in their reactions to five gron |1s- in the production of anti-dysenteric serum in
Japan. These are as follows :-

(1) Fermenting dextrose :nlnnr (Shiga, Kruse, Flexner (Newhawven)).

(2) Fermenting dextrose and mannite (Hiss and Russel’s Y baeillus, Ferran,

seal Harbour bacillus).
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(3) Fermenting dextrose, mannite and saccharose (Flexner, Strong (Manila).
(4) Fermenting dextrose, mannite, maltose and saccharose (Harris, Gay,
Baltimore and Woolstein's bacillus).

{5) Fermenting dextrose and maltose, and giving only a feebly acid reaction
with mannite (Shiga).

[The acid reaction with mannite only appears after 24 hours” ineubation, and
after two to three days this becomes alkaline again,  Shiga considers this group
as oceupying a place half-way between the acid and non-aeid groups of Lentz. |

Morgan (1911} investigated 25 strains obtained from British sources, but all
belonging to the acid type, and found great variability in their reactions ; he
concludes that the monosaccharides, ;_‘l.lﬂ(*lu'-xv arabinose, raftinose, adonite,
glyeerin, and amygdalin, were of little use in determining any differentiation.

‘Observers, other than those alre ady mentioned , have found that not only are
bacilli of different types found in the same epidemic, but even in the same
stool.  Thus Gay and Duval isolated acid and non-acid types of bacilli from the
same =tool.  Duval and Shorer, in an investigation of summer diarrhoea occur
ring amongst infants in the United States, found dysentery bacilli in 94 per cent.
of the stools iny estigated, and again acid and non-acid types were found in the
same stool ; the latter type, u].-.«}, they succeeded in isolating from stools of
children who were in perfect health. Again in this same summer-diarrhosa,
Martha Woolstein and Grace Dewey isolated only acid types of hacilli 48 times
out of 62 cases investigated. Duval and Basset izolated the true Shiga’s bacillus
from the intestine, liver and mesenterie glands, post-mortem, in this same
affection, whilst Duval and Torrey have described types of lac tose- fermenting
dysentery bacilli ; and Fisher isolated an acid tyvpe of bacillus [m;liml bacillus
F) forming permanent acidity in milk. In asylum dysentery, in Germany,
Ritterhans, Kemp and Metz have isolated several varieties from the same stool.

Dyzentery bacilli of the true type and various sub-varieties have been found
all over the world: in Japan by Shiga and Amako: in the United States by
the obzervers already mentioned ; by Castellani in Cevlon ; by Rogers in the
gaol dysentery of India; by Loghem and Schiifiner in Java: by Deycke in
Constantinople ; by Rosenthal in Moscow ; in Germany, in addition to the
observers mentioned, by Drigalski [Tlnln-ui;; Liidke :]imnwn: Miiller (Styria),
and in asylum ll\,‘-’il'llt{'l“\ by Liefmann, Kiihn and others.

Shiga's haeillus was first isolated in England by Evre in asylum dysentery
from the stools and also from the bile post-mortem, and in Ireland by MeWeeney,
Aveline, Boveott, Macdonald and Macalister also have isolated bacilli of the
acul type from cases £ of asylum dysentery.  Cases of acute dysentery ocenrring
in this country in which these bacilli have been isolated have been quoted by
Saundby and Marshall,

TecHXIQUE ADOPTED 1N THE Isoration oF DYSENTERY BACILLI FROM STOOLS.

It will readily be understood that in dealing with natives on a large seale,
in consequence ‘of the utter impossibility of supervizsing a number of men with
the means at my disposal, the colleetion of dysenterie discharges for the purpose
of I:.ui@]mluuua] examination, under striet aseptic conditions, was almost an
impossibility. During the first two months of my work in Fiji, it was found
that stools which had stood for a few hours in the tropical climate bheeame =o
overgrown with moulds as to be useless,  The insanitary habits of the natives,
especially the Indians, completely frustrated the collection of stools in sterilized
receptacles.  The universal presence of house-flies, which obtain access to the
pails, considerably added to the contamination. The following method of
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collecting stools for examination was adopted and was the only one which
proved successful. The pail to be used by the patient was washed out with
boiling water, and a Fijian medical student, who was specially detailed for this
work, watched the patient till the stool was passed. Immediately a platinum
loopful of the blood and mueus was diluted in broth and plated out on Conradi-
Dirigalski plates; eight to ten drops of the emulsion were found sufficient for
one pl.],tf When pure mueus, without contamination with f}wm}.l matter, was
passe «l by the patient, the dysentery bacilli were on several oceasions nht'unm]
in almost pure culture. Dilutions and cultivations in Mae( ‘onkey bile broth
proved unsatisfactory, as the dysentery bacillus appeared to become rapidly
overgrown by other organisms of the coli group.

With the equipment at my command, not more than one, or at the most two,
plates could be made from any one stool ; but, the technique onee established,
I had no difficulty in isolating dysentery baeilli from every freshly-passed stool
containing blood and mucus.

The table given in Appendix I1I. shows the number of times dysentery
bacilli were isolated from stools, and also the types encountered.

On Conradi-Drigalski medium colonies of the dysentery bacillus were recog-
nized by their peculiar transparent blue colour.  (ften the plate smelt strongly
of spermin, a fact noted by Shiga, Eyre, and Amako. Some freshly-passed
stools consisting of mueus and blood very often had a similar smell.  On sub-
culture in broth, they formed but a faint turbidity. They were further distin-
guished by their morphological and Gram-negative characters, and lastly
by their sugar reactions. Six sugars were used, namely, those which have
generally proved the most serviceable in differentiation of le%—m&nnite
lactose, saccharose, maltose, dulcite, and dextrose, in 1 per cent. solution in
|u(~plnno water. The reaction with litmus milk, indol production, and their
agelutination with Lister Institute ant i—wrum complete the list of tests
employved. Seven types (according to their fermentative reactions) of dysentery
bacilli were isolated (Appendix 111.}). They were derived from every clinical
variety of case, from the mildest to the most severe. No single variety was
found peculiar to one class of case or any particular race. Thus the true
Shiga’'s bacillus was isolated from three of the most severe cases encountered,
as well as from two of the mildest ; the so-called acid type (Flexner's bacillus)
was also isolated from every varietyof case. Lactose-fermenting forms were met
with on four oeeasions. A non-acid bacilius fermenting maltose and saccharose
(type <, Appendix 111.) was isolated from the same stool as the pure Shiga
type ; it was agglutinated by the patient’s serum in a dilution of 1: 200, and
produced permanent acidity in milk, together with a slight clot. It was not
agelutinated by the Lister Institute anti-serum. It is doubtful whether it can
be classified as a troe dysentery bacillus, as it was non-toxie when injected into
cuinea-pigs intraperitoneally, whereas all other types were intensely toxic to
these animals. -

[sorATION FROM PPOST-MORTEMS.

Post-mortems were secured on every available cage.  Unfortunately for the
sueeess of this investigation, the first six deaths from this disease occurred

shortly after my arrival in the Colony, and before the laboratory was satis-
factorily established,  Shiga’s bacillus was, however, isolated from the intestine
post-mortem in two cases, onee in almost pure culture.

The diffieulty of obtaining a post-mortem directly after the death of the
patient was considerable, Putrefaction commences almost immediately in a
tropical climate. There was no refrigerating apparatus available, and as the
relations had to be summoned before a post-mortem could be performed there
was often considerable delay.
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In making cultures from the intestines post-mortem, a loop of the large
intestine was first tied off and removed, then opened in the laboratory and the
faecal contents washed out with sterilized water. The necrosed surface was
then seared with a metal rod and a platinum loop plunged through the surface
into the underlving tissue. Dilutions in broth of material so obtained were
plated out on Conradi- Drigalski medium, and the bacillus recognized by the
tests already given.

The reactions given in the table, Appendix 111, by which the bacilli are
classified, we wuhl.um-:l ina 1 percent. dilution of tlw SUZATE 11 peptone solution
after 24 hours’ incubation.  According to Ohno, tll{".‘-u[" reactions chanee con-
siderably after further incubation. One bacillus of each type was selected and
incubated for a period of tendays on three subsequent oceasions.  Variation
in the reactions obtained was noted in two instances (Appendix IV.). Thus a
bacillus of the type B failed to ferment saccharose and maltose after nine
months” subculture, while a lactose-fermenting tvpe, G, after four months
subculture no longer fermented lactose, and had .i.|1|m'r'ﬂllh temporarily lost
the power of fmmculmu' saccharose. These later tests were made in England
with eultures bronght home from Fiji.

The indol reaction was found to be very variable.  Noindol was ever produced
by the true Shiga's bacillus, type A or B, whereas a marked reaction was
obtained with tvpes K, F and ;. The reaction in type D) was variable after
24 hours’ incubation, but constant after ten days.

In their reaction with litmus milk. acid was produced after 24 hours” ineu-
bation in every case. In types Cand B the reaction remained acid throughout.
In the other types the reaction again became alkaline after three or four days’
further incubation.

Variation in the reactions of a given strain of dysentery bacillus after sub-
culture has been found by many observers.  Thus Hiss found the fermentative
characters of a number of dysentery organisms isolated by him were modified
by subeulture. Torrey found a bacillus which at first fermented dextrose only,
but after several subeultures fermented mannite as well ; he al=o found that
the power of fermenting maltose was angmented after anaerobic culture, Kruse,
in investigating a strain obtaiped from Strong (Manila), found that on subeuiture
it fermented the disaccharides, which it at first failed to do.  Later, in conjune-
tion with Ritterhaus, Kemp and Metz, the same bacillus fermented lactose and
t*luitml milk ; Morgan, four years later, found that the descendants of this
Strong’s }Mu,llllth J-lthmt"'h they clotted milk, now no longer fermented lactose.
Twort found that {l}.--lil'fl;‘.ljl. bacilli at first unable to ferment saccharose were
able to do so after being grown for some time on a medium containing this
ingredient, and by similar means the true Shiga-Kruse bacillus was induced to
ferment lactose, Shiga, in his last paper, gave instances in which the sugar
reactions of the same strain had become altered on subeulture,  Lentz desceribes
an acid strain which he had isolated. and which after nine years’ subeulture
completely lost its power of fermenting maltose.

Penfold has lately induced intestinal bacteria, notably the typhoid bacillus,
to alter their classical reactions, thereby confirming Twort’s statement that the
sugar tests constitute an impracticable means of grouping these baeilli.

As regards the morphology of the different types isolated in Fiji, they all
exhibited the same characteristics on first isolation ; no difference in shape
or motility was noted They were extremely =mall, short organisms, with
round ends, about 1 g in length, and only assumed the typical rod shape
on subeunlture in broth. Un Conradi- ]']r1;111==l.,1 medium they formed dense
cobalt- I}Iur_- colonies, round in shape, with a slightly irregular margin. The
Brownian movement iz extremely active when first isolated.
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The bacilli grew well anaerobieally.  The fermentation reactions of types A
and E were re-tested after ~=1|hcul!u|t" ilwv gave the same result as when first
isolated. A limited number of guinea-pigs were injected intraperitoncally with
broth eultures of the different types.

After six months’ subeulture in Fiji, Shiga’s and Flexner's baeilli brought
out from England and kindly provided by Professor B. T. Hewlett and
De. .o W, Twort were non-toxic to guinea-pigs.  These Flexner bacilli
belonged to Firth's < tvpe 4,77 and fermented maltose as well as mannite and
dextrose,

According to de Blasi and Castellani, dysentery baeilli injected intraperi-
toneally Kkill guinea-pigs in 14 to 30 hours [ injected two ce. of a 24-hour-oid
broth culture of types A, B, E and G, immediately after isolation from
dysenteric stools.  The guinea-pigs all died from eight-and a-half to
twenty-four hours after; the bacilli were recovered in three cases from the
heart blood,  In every instance there were signs of peritonitis and excess of
peritoneal fluid : in the guinea-pigs thus injected bacilli were recovered from
this fuid and from smears from the liver and spleen. These bacilli, after
passage through the guinea-pig, gave the same sugar reactions as when first
isolated, and were agglutinated by anti-serum in a dilution of 1: 200.

Shiga states that the {hwut:-n bacilli rapidly lose their virulence on
subeulture, but retain it if L(‘pi in the refrigerator.

This apparent decline in the toxicity was seen in three strains tested.  Injec-
tions= of broth eultures (2ec Juf the bacilli of type A, isolated post-mortem from
the intestines, killed guinea-pigs within twenty- fﬂllr‘]ll}llih however, this same
bacillus, injected after two or three months’ subeulture on agar and injected
in the same manner, produced no symptoms at all in these animals, and could
not be recovered from the tissues post-mortem. A bacillus of type I& gave
similar results after only six weeks' subeulture,

AGGLUTINATION,

The agglutination test with anti-serum prepared by the Lister Institute was
used for identifying the dysentery bacilli. This is a polyvalent horse serum
derived from inoe ulation with Shiga’s, Kruse's and Flexner's original strains,
in addition to a Shiga’s bacillus isolated by Eyre in asylum dysentery and also
strains isolated from infantile diarrhcea in“America.

I found that in broth eultures of bacilli recently isolated this serum agglu-
tinated baeilli of type A up to 1 : 10,000, and type E up to 1 : 1,000 .iu*]uw_.
Boyeott and Macdonald state that it agglutinates the strains of baeilli used in
its preparation up tn a dilution of 1 : 10,000 ; Shiga states that two kinds of
agelutination ocenr ; in one the bacilli unite in chains, in the other in clumps ;
Hu e phenomena were often noted in my Fiji work,

The dysentery bacilli, {‘H'Eli‘llillh ui't{-l |{11:|~=‘ subeulture, show a great tendency
to auto-agglutination ; to obviate w rong conclusions my broth cultures were
always examined for this phenomenon before tife agglutination tests were
applied.  Various authors have stated that the agglutination of the dysentery
bacilli i= not a satisfactory test in this disease, The agglutination reaction in
my hands proved neither constant nor reliable.

Vedder and Duval have found that the serum of patients from whose stools
dysentery bacilli had been isolated did not agglutinate those bacilli.  In
several instances I found that with baeilli isolated from the stools the reaction
still remained negative after repeated frials with the p:_l,iirni '8 OWIL Serum
(Appendix V.). Castellani states that in lower dilutions (1 : 40) the sera of
many normal people agelutinate this bacillus,
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I made a number of control tests with the sera, in a dilution of 1 : 50, of
normal individuals belonging to different races—36 East Indians, 36 Fijians
and 8 Solomon Islanders—many of them suffering from diseases other than
dysentery. Broth cultures of bacilli, types A and E, recovered from different
sources, were used.  Fifty cases were tested with Shiga’s bacillus (type A) and
thirty with Flexner’s (type E). Five gave a positive reaction ; two of them
were suffering from severe tertiary yaws, one from elephantiasis of the
serotum, and two were normal individuals,

The sera of 112 cases under treatment for bacillary dysentery were tested,
A positive agglutination with Shiga’s bacillus (type A) was noted in 741 per cent.
of the cases, in dilutions from 1: 100 to 1: 200 ; in some instances positive
reactions in dilutions of 1: 500 were noted.  The agglutination reaction was,
on the whole, more marked with eultures of Shiga’s bacillus (type A), though
other types were also tested.  Although a considerable number of the mildest
cases of dysentery gave a positive result, yet the sera of those that were the
most severe -;lmlua,ll'r gave the most marked agglutination reaction, Only
broth cultures after twenty-four hours’ incubation were used,

As Shiga has stated that after long subculture these bacilli are unsuitable
for testing sera, only recently isolated cultures were used for this purpose, when
once the dysentery bacillus had been suecessfully isolated from the stools in
Fiji, the time limit assigned for each test being fixed at one hour.

A {Iph]lml account uf the number of tests performed and the results obtained
i= given in Appendix VL.

Vaillard and Dopter state that the agglutination reaction only ap pears after
the seventh to twelfth day from the date of infection.  In several instances [
obtained no reaction till after the first week of the illness.

Opportunities oceurred for testing the sera of patients who had been under
treatment at various periods (from two to eight months) after recovery ; these
were mostly Indian prisoners in the gaol.  Out of twenty-five so tested, twenty-
one still gave a positive reaction with eultures of Shiga’s bacillus (type A) and
Flexner's (type E) in a dilution of 1 : 50 ; all of these cases had given a positive
reaction previously.

Agglutination tests were performed with other bacilli in seven eases which
cave a positive reaction with the dysentery organisms. For this purpose a
coli organism, obtained from the stools, was used, and also Bacillus pyocyanens
isolated post-mortem from the bile in a case of bacillary dysentery.  No agglu-
tination took place,

Several observers, notably Escherich, maintain that the serum of dy sentery
cases aggelutinates the true eoli bacillus.  Kiihn and Gildmeister have |:u;nli1,,
written on this paragglutination of the coli bacillus in cazes of dysentery.

Attempts were made to isolate Bacillus pyocyuneus from the stools, especially
those containing light green faecal matter, but were never suceessful.

III. Clinical.

Clinical observations were made on 159 consecutive cases. Seventv-nine of
them were of Indian nationality, of whom 70-8 per cent. were prisoners from the
gaol. Fifty-four were of Fijian nationality: seventeen prisoners and twelve
constables, or 53-8 per cent., came from the gaol ; there were also seven hovs
from the Government Illgh School,  Of the twenty Solomon lzlanders 35
per cent. were prisoners. There were four Europeans and two female Fijian-
Furopean half-castes.

The Indians form the bulk of the eriminal elasses, hence the Indian prisoners
constituted the majority of my patients.
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There are certain characteristics peculiar to each of these different races—
characteristics which not only influenee their tolerance of the disease, but also
have a distinet bearing on their behaviour while under treatment.

The Indian prisoners in Fiji were all :].dﬂpt malingerers ; any sign of dysentery
was hailed by them as intimating a rest in hospital and a welcome release from
irksome prison labour. They {'mh:Hmu therefore, not only to simulate the
disease, but actually to acquire it. It was often E‘{tl("[ll{"'} difficult in mild
cases to deteet malingering, and a Fijian student had to be detailed to watch
their behaviour. By this means different methods of malingering were dis-
covered and guarded against. A favourite method consisted in spitting blood
and mucus, obtained by pricking the gnms, into a diarrhoeic stool.  Very often
sago and arrowroot were added to simulate mueus.  One prisoner in particular
was seen to add blood and muecus, obtained from another patient’s stool, to his
own. A favourite method of imn]mwmg convalescenee was by faking dl:—:.rrhum
cither by adding water to the motions, or by swallowing large doses of -smhum
sulphate, obtained surreptitionsly.

The Fijians, on the other hand, are in many ways model patients, and do not
attempt to malinger ; but they are in other ways impracticable. When
suffering from a high temperature they are apt to diseard all clothing and lie
naked on the floor, or even to escape from the ward and spend the night naked
under a tree in the rain. It is owing to this habit that the mortality from
dysentery amongst the Fijians, when left unc -ontrolled, is so high.

Of all the races the Solomon Islanders appear to be t-l'li.’. most susceptible to
the severe forms of dyzentery, and they exhibit but a feeble resistance. They
are extremely liable to tuberculosis also, and in them an attack of [1Jhnnten'
is almost always a terminal event in tubercular disease.

Europeans living in Suva itself are not especially liable to bacillary dysentery,
and, unless aleoholie, resist the infection well.

Nearly all my cases were young adults.  There were, however, eleven children
under the age of fourteen.  The youngest patient was an Indian child of one-
and-a-half vears ; Shiga’s bae illus was isolated from its stools.

A f||u111||j_r|| physic al examination was made of every patient immediately
on admission to hospital. Notes were made of daily progress and of the appear-
ance and number of the stools.  Special attention was paid to any symptoms
or appearance of an unusual nature. Of the mass of information gathered in
this way I must confine myself to the briefest summary,

In a disease exhibiting so many and varied clinical forms, it becomes
necessary for the purpose of observation and treatment to adopt some classi-
fication of the various clinical types encountered. A classification of this sort,
however essential, must necessarily be a rough one.  No hard and fast line can
be drawn in classifying the cases of a disease of such vary ing degrees of severity.
Every clinical u!.il{-'h of case was observed from cases in which, with ]'rudhr
any constitutional disturbance, motions, coated with blood ﬂml IS wers
|I=l‘-'-i."{| for a few days only, to others with stools ofghe foulest deseription and
who died in a short time, prostrated by the severity of the infection and
exhausted by the constant straining and passing of stools.

For convenience I arrange my eases, according to their severity, into three
clinical types ;—

(1) Mild or catarrkal : that type of case in which the constitutional symptoms
wers either absent or not severe,. The temperature was often not raised during
the whole attack. In many instances the motions were faccal from the com-
mencement, coated with blood and mueus, and not exceeding twelve in number
per diem (Appendix VII., Charts 1 and 2).

In many instances the tongue remained perfectly clean thronghout the attack,




and the pulse-rate remained normal.  The majority of patients iump]ninwl of
tenesmus on passing stools, and the abdomen was tender, especially in the left
iliae fossa. In about a quarter of the cases the thickened and contracted coils
of the sigmoid flexure conld be felt in that region. From the stools of nine
such caszes, dysentery bacilli were isolated.  Cases of this type constituted the
majority of those which came under observation. A coneise analysis of these
is given in Appendix VIL

(2) Acute or wleerative ; In these the constitutional symptoms were pro-
nounced, the temperature generally being raised for a considerable period.  The
motions consisted, for the most pnlt of blood and mucus, and exceeded twelve
in number in the twentv-four hours.  In such cases, necessarvily a longer time
elapsed before the establishment of convalescence.  There were some instanees
in which, although constitutional symptoms were severe, the temperature was
not raised above normal (Appendix VII. and Charts 3 and 4). Dysentery
bacilli were isolated from the stools of such cases twelve times.

The elinical picture in this type was of a different character from that in the
mild eatarrhal cases, and indicated a more serious disturbance of the intes-
tinal tract. Although the tongue was furred in almost every case, and although
many of the patients, especially Fijians, were actually ill and suffering from a
hl{_{h temperature, u-t the pulse-rate was aceelerated abiove normal inonly about
half the number of cases® Tenesmus was complained of in the nmgulth of
instances. The abdomen was tender, and there were marked contraction and
thickening of the sigmoid flexure. A concise analysis of these cases is given in
Appendix VIL.

(3) Toxic or fulminating type: Thiswas quite a distinet type. The constitutional
disturbance was profound.  The stools frequently exeeeded fifty in the twenty-
four hours, and in many instances their number was uncountable,  The material
passed consisted of the so-called * meat washings ™ ; faecal material, when
present, was generally light green in eolour, and often contained slonghs of
necrosed mucous membrane.  Clots of light pink tenacious mucus, aptly called
by Dr. Daniels * frog-spawn stools,” were noticed. This form was apt to he
accompanied by a tendeney to collapse, apparently through exhaustion resulting
from the continuous straining, combined with absorption of toxic matter. The
temperature in such cases either remained high, or, as in one case, subnormal
thronghout (Charts 5, 6, 7, 8 and 9. Owing to the constant drain of fluid
amd the physical strain, these patients became rapidly emaciated, the skin
inelastic, the abdomen sunken and acutely tender, and the contracted coils
of the f.-'-i;:l':mi[i flexure could be felt with ease throngh the abdominal wall.
Before death the alilominal tenderness became less marked.  Twelve of these
cases were encountered.  Of these the first seven all died, collapse and death
taking place suddenly in nearly every instance.  In one case, before death, the
stools consisted of pure blood. Details of five such cazes which improved under
treatment are given in Appendix X1V,

From the stools of three of these fulminating cases dyzentery bacilli were
isolated.

CoMPLICATIONS OF AcCUTE DYSENTERY.

Of these, undoubtedly, pulmonary tuberculosis is the most formidable ; in
eleven post-mortems on eases of bacillary dysentery, evidences of extensive
pulmonary tubereulosis were found in two.  Amongst those eases who recovered

* In many cases amongst the Fijian patientz an exceeptionally low pul=e-rate of 6,
and even as dow s 48, was registered during the heicht of the attack and during conva-
lescence. A pulse-rate as low as this is not, however, a racial characteristic.  From an
examination of 55 individuals (45 males and 10 females) the avernge normal pulse-rate
of adult Fijians wasz found to bhe 77,

L
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under treatment, signs of pulmonary tuberculosiz were found in seven.  One
case developed signs at both apices after recovering from a severe attack
(Chart 9), This form of dysentery, therefore, appears to be a common
terminal affection in natives suffering from any form of tuberculosis.

One Indian, suffering from tertiary syphilis, ankylostomiasiz and signs of
tuberculosis at both apices, recovered {:nlnpl{sf_{si_v under treatment.,

One case developed dysentery during an attack of right lobar pneumonia.

Malaria. The spleen was found enlarged in six cases ; these were all Indians
and Solomon Islanders but recently settled in Fiji. Malaria parasites were
never found in the blood,

Ankylostomiasis.  The haemoglobin percentage was roughly estimated by
Tallequist’s method in every ease. In the normal Indians the average was
82 per cent. ; in those harbouring ankylostomes it was 72 per cent.  The average
haemoglobin percentage in Fijians was 91 per cent., but in those harbouring
ankylostomes 86 per cent.  Of two severe cases of ankylostomiasis in Indians
who were sufferi ing from dysentery, the haemoglobin percentage was 30 per cent.
and 40 per cent. ]l‘h]'.ll‘{h‘n.l‘h In neither case was the attack of dysentery
severe,  Improvement was noted immediately appropriate anti- helminthie
treatment was undertaken.

Cardine complications.  Systolic bruits, probably of haemie origin, were noted
in four cases. They disappeared when convalescence became established.
Ankylostome ova were found in the stools in only one of these cases.

Arthritis of dysenteric origin was not noted.

Stomatitis.  One case developed acute stomatitis, with the loss of all the
incisor teeth.  He eventually recovered from the attack of dysentery, which
was of the most virulent type.

Intestinal hacmorrhage (melacena) was noted in four cases during life. Three
of these cases were of the most severe type ; two of them died.  In one instance
melaena was noted in the stools of a patient convalescent from a mild atfack.

SEQUELAE,

Relapse.  One easze of relapsing dysentery, 1;,11|m,11-|1t|1., of bacillary origin, was
noted. A summary of my notes of this case is given in \pp[-u:ln VIIL. (1).
The patient had signs of extensive pulmonary tuberculosis,

Diarrhoea following dysentery was noted in three cases. The motions
averaged about six a day, and consisted of liguid yellow faeces. 1t was appar-
ently a painless diarrhoea of the lienteric type. and persisted for some months
after the other symptoms of dysentery had disappeared.

Sprue is a rare dizease in Fiji ; nevertheless, one patient, an Indian, after a
stay of two-and-a-half months in |!{m|:r|t.1,l dev Hui]{-tl gymptoms resembling
those of sprue. A summary of this case is given in Appendix VIIL (2). It is
to be particularly noted that no hepatic symptoms were obzerved in any case
during or after the attack of this form of dysentéry, save in the sprue case just
mentioned.

Tae Microscoricar, EXAMINATION OF STOOLS.

The stools were examined mieroscopically in every case.  Wherever possible
the muecus and faceal discharges were examined H:*|Lu'ﬂ-lvh the former for the
presence of amoebae, the latter for ova of intestinal helminthes and flagellates.
All cases in which amoebae were found in dysenteric discharges were classified
as amoebic dysentery, and will be diseussed under that heading.

Inthe mueous and bloody disc harges numbers of red blood corpuselesand pus
corpuscles were, of course, found in every case, Refractile, globular bodies of
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PLATE 1.

l. Refractile vacoolated cells seen in the fresh evaeuations in cases of bacillary
1l:|,'r-= '"ll"l'l'_ﬁ', Micromillimetrne e ol recd Bilosod {1:11":!w-]l' drawn to aegle for 1.‘1:]]|1|N1I'IH|:'|:II.
Camera loeida,

'_’, Hi|||'ti|'l't‘ ||r||:|,i1*:-i ;-:Il'l'tl'll'lt ||-:|.." Hrl"]|||.1||_:|i||;||'pi ;||1l,*|_i|r:|r_1 “:I_:‘-i;||~|:||'|:|'||'||..1 I]“l'!l".l!l.'llx}'!il'l +1I'!|:1 inm

alom).  One body containg a red blood corpusele; two red blood corpuscles drawn to scale
for comparison.  The bodies stained  black probably are chromatin masses broken ap
during proeess of degeneration.—Camera locida.

3. Bection of submueosn, from o fatal case of bacillary dy=sentery, showing great numbers

of ronnd eclls mond *° msst cells ™ Iving in the inflanmatory tissee,  Sueh eells are vacoolated

and are aimilar to lh!- beril i ween 'H| Ih:- =1 u|:||w-1, '|'||i':|,-' H.I'l1‘ |ig‘:|‘:||v|" tor e '|||i5-:l‘1!|.k1"'|| [:|1‘ nr||_u4}|:;u|.1’!,

similar bodies have been noted by Jitrgens in the Doberitz epidemic and by Dutcher,
Comera laceida.

To facs p. 19,
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a greenish colour, and often of irregular outline, measuring ten to thirty
diameter, zome of t!wm containing red blood Ccorpuse les (Plate 1 } were found on
many oceasions in the mueus. They contain in their substance granules of
various sizes, and ave liable to be mistaken for amoebae, Jiirgens mentions
that these bodies were fre quently found in the stools in the Doberitz epidemie.
These bodies were found in sixtyv-two eases in which the stools contained a
quantity of mucus. When stained by Schaudinn’s method (Heidenhain's
haematoxylin and iron alum) the included granules were stained black, and
were evidently of chromatic origin. I’w*.nlnnuhlp. these bodies represent some
dt'gﬂwr&tiil.ﬂ cells derived from the intestinal wall.  Similar cells were found in
the stools in cases of amoebic dysentery, so that they do not appear to be dis-
tinctive of the bacillary form. In seetions of the Lu'tﬂ. intestine, large vacuo-
lated cells of a like appearance are found (Plate 1) in the submucosa, These,
according to Dutcher, are liable to be mistaken for amochae in the tissues,
They are in all probability, as he suggests, connective tissue cells or * mast
cells.” It is possible, then, that these bodies have a two-fold derivation, some
representing degenerating Lmhiit cells from the intestinal epithelium, while
others are derived from the submucosa.

In the stoolsof the Indian patients, ova of dakylostoma duodenale ® were found
in 44 per cent., and only once ova of Ascaris lnmbricoddes, Intestinal Hagellates
were found three times in seventy-nine examinations ; these were globular
bodies, with large nucleus and terminal flagellum, and resembled most close ly
the ['E"I:l!llll}ll i deseribed by Wenyon.,  In the stools of the Fijian patients,
ova of Tricocephalus dispar and Awkylostoma duodenale were found associated
in 351 per cent., and ova of dnlkylostoma dwodenale alone in 24 per cent. Small
cysts, probably of intestinal Hagellates, were encountered five times in fifty-four
examinat i”‘"ﬁ.

In the stools of the Solomon Islanders, ova of Anlwylostoma duodenale and
Tricocephalus dispar were found in 35 per eent.

* More probably ova of Necafor cmericanes,  Thus, out of 203 adult worms removed
from the intestines of |'1ijlll;l.||H and Indmns post-mortem, no fewer than 1M were deterimied
by D, |..!'-illt-!|' a3 Necdalor americ s,

IV. Pathology.
(A) Parnorocican ANaromy,

Post-mortems were procured in elevencases of bacillary dysentery,  Of these
nine were adult males, one was an Indian woman, and one a Fijian child of one-
and-a-half vears of age,

Nine of the eases had been under observation and treatment before death.
Two were admitted in a moribund state,  Two cases were complicated by exten-
sive pulmonary tuberculosis.  In two others there was a terminal pnenmonia.
In the Indian woman, ankylostomiasis, possibly causing the assoeiated fatty
degeneration of the liver, was present. and both kidnevs showed chronic
inflammatory changes,  In one of the cases the left kidney was congenitally
absent. In two a few specimens of Ankylostoma duodenale and of Ascaris
lumbricoides were found. No constant change in the mesenteric glands was
noted ; in one case only were they enlarged amd injected.

I did not sueceed in enltivating the dysentery bacillus from the bile or heart
blood. Putrefaction oceurs so rapidly after death in the Tropics that, in the
absence of any refrigerating apparatus, the results from such eultures are unre-
liable. Baecillus pyocyancus was, however, isolated from the bile in one case,
and was |1||:|1.!J}|\ of extrancous or l;__lrl

In all these nine examinations the large intestine was the part most severely
affected. In five cases there were inflammatory changes of varyving degrees

o2
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of intensity in the lower part of the ileum, and in one actual gangrene of the
mueons membrane,

The large intestine was affected throughout its whole extent in every case,
the process involving the rectum. In some cases the dysenteric lesions ter-
minated three inches above the anus ; in others they extended to the anus
itself,

The parts most affected were the caecum, the hepatic and splenie flexures,
and, especially, the sigmoid flexure and first part of the reetum. Actual
ulceration, when present, was noted mostly in the transverse folds of the mucous
membranes.  The appendix participated in the general change in only one case.

Onee curions patches of apparently normal mucous membrane, of some two
to three inches in extent, were seen at points situated distal to the hepatic and
sigmoid Hexures,

In the most severe forms the bowel wall was greatly thickened, chiefly owing
to oedema and infiltration of the submucosa, The peritoneal coat was normal,
save in one instance, where the caecum had been perforated and peritonitis
had resulted.

The mueous coat was either of a light green or, in these very severe cases,
blackish-green colour, and wholly neerotic (Plate I1.). In several instances,
where there was extensive slonghing, the necrosed mucous and submucous layers
could be removed by the finger ; this condition is entirely different from the
condition known as diphtheritic dysentery, a term employed by German
writers.

The process of necrosis of the mucous membrane appears to start from the
solitary follicles ; in one case, by holding the specimen up to the light, this
could be clearly seen in the descending colon. The surface of the necrosed
mueous membrane was rough and nodular to the touch, and was often pitted with
holes where portions of membrane had sloughed away. In other cases, where,
although only local patches of necrosis had formed, the whole of the surrounding
mucosa was discoloured and oedematons.

In cases of this nature ragged uleers of varying depth had resulted from the
sloughing of the necrosed mucous membrane.

Nothing resembling the regular punched-out uleers with thickened edges,
such as are described in amoebie dysentery, was seen.

Small, sinnous undermining uleers, varving from the size of a sixpence to a
shilling, could often he traced by a probe passed under the mucous membrane.

In milder cases the mucous membrane was of a cherry-red colour. There
were local patehes of necrosis, and, especially on the free edges of the transverse
folds, bright red submucous hacmorrhages.

In others (Plate 111} the mucous membrane was pink and oedematous, with a
lobulated appearance. On the transverse folds were gelatinous red ]mh*]u“-:
due to submucons I'I-i.("ﬂ!ﬂtlhllg{ Fine gloughs of a uihm colour and sinuous
outlime were seen forming on the exposed surfacg of the folds.

In one, namely a Fijian child who died one week after all symptoms of dysen-
tery had ceased, the mucous membrane of the transverse colon was In]v-c'!{*:]
and thickened, .tl'llrf there were a few small green patches; apparently no
slonghing of the mucons coat had taken place.

As regards the intestinal contents, these, in the majority of cases, consisted
of tenacious, slimy mueus, intermingled with thick, green faccal matter. In
two in which the gangrenous process was especially severe, there were no fluid
contents, but the intestinal surface was covered with thick mueus and blood
resembling pink frog's spawn.  The same typical frog-spawn sulistance had been
recognized in the discharges during life.  In one case, together with destruetion
of the most severe type, “hard lumps of yellow faccal matter were noted in the
caccum,
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FLATE lI.

Post-mortem appearances of intestines in a fatal eaze of bacillary dysentery from which

Bhiga's bacillus was isolated.

. Lower part of ileum, showing necrosed epithelium and injeeted Peyer’s pateh,

2. Transverse colon, showing bricht green colour of necrosed mueous membrane,

3. Lower part of rectum, showing patehes of bright green neerosed muocons membranse
and submueous hasmorrhages,

—_
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(B} MiCRoscoric,—IPATHOLOGY,

Sections were ent of the portions of the howel most affected by the dysenterie
lesions. From each post-mortem three or more areas of affeeted bowel wall
were chosen.

The microscopical changes varied aceording to the severity of the lesions,

A description of the changes noted in sections of the large intestine also
applies to the ileum where similarly affected,

In the gangrenous form the epithelial cells could no longer he distinguished,
necrosis of the whole of the mucous layer having taken place; here and there, a
few vacnolated and distorted cells remained at the fundus of a erypt.

The ontstanding feature of the seetions is the infiltration of the submucosa
and destruction of the nutrient blood-vessels,  The inflammatory changes are
intense, the blood-vessels dilated ; there are numerous haemorrhages, especially
beneath the muscularis mucosae, the fibres of which, though participating
in the general change, can still be distinguished (Plate 1V.). The appearances
are vxiu'lmh HIIIII]JLI to those found by "Hl.l]]cml and Dopter ( Aniales n’r P lastilud
Pasteur) hoth of lesions in human Hllhji‘l.ih and experimental dysentery in rabbits,

In some instances, where the process had not been o acute, the erypts can
still be distingnished, but the cells stain badly, are vacuolated and distorted,
and the lnmen of the ervpt distended by a fibrinous exudate containing nume "m-{
round and disintegrated epithelial cells, The interstitial tissue hetween the
Cry |I'|H 1= infiltrated and the blood-vessels distended . and there are a few hacmor-
rhages.  In others the entive epithelial layer has been removed and replaced by
granulation tissue. When sloughing and actual uleeration to any marked degree
have taken place, the muscularis mucosae can no longer be distinguished, the
muscular coats being covered solely by a layer of granulation tissue, In cases
of a milder type, or when the process has been a more gradual one, no haemor-
rhages are seen in the submucosa,  The blood-vessels are greatly dilated, the
stroma infiltrated with round cells and especially by large mast cells with a
prominent nueleuz and vacuolated protoplasm.  These cells are apt to he
mistaken for amoebae (Plate L}, bat the character of the nuclens is guite dis-
tinctive. In every case sections were stained for the presence of Lacilli by
carbol thionin. Intestinal organisms were seen crowding the affected surface
in oreat numhbers,

It was interesting to note that where the muscealaris mucosae remained intact
no bacilli were ever found in the submucosa,

Numerous micro-organisms could be distinguished amongst the hmphnlfl
tissue of the solitary follicles ; whether they were dysentery bacilli or not it
was impossible to determine from their morphological characters alone. The
muscular coats of the intestinal wall are not changed to any marked degree,
although dilatation of blood-vessels and round cell infiltration between the
muscular fibres were noted,

Haemorrhages into the submucosa and complete destraction of the mucous
coat were found in cases dyving from other causes, and after what elinically
appeared to be but a comparatively mild attack of dysentery.

V. Epidemiology. The spread of acute dysentery in Suva.

The dysenteric exereta undoubtedly act as a source of infeetion.  Shiga
comsiders that the main factors in the spread of acute 11:.':;1-"{1':'}‘ are : (1) exereta
of normal persons harbouring dysentery bacilli ; (2) exereta of mild cases of
dysenterie diarrhoea ; (3) excreta of cases convalescent from dysentery, Caszes
of diarrhoea due to Inl'v:h::ﬂ with the dyszentery bacillus ululuuhlmfh OCeur,
their dysenteric nature being unsuspected.  An epidemic of acute diarrhoea
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occeurred in the native high school near Suva ; three cases developed dysentery,
one had diarrhoea with a concomitant !Ih!*ﬂ[il"lﬂ] erature ; seven had diarrhoea
with a normal temperature. The serum of five of those with diarrhoea agelu-
tinated Shiga’s bacillus in a dilution of 1 : 50.

In Fiji the planters believe that the Indian coolies imported from Caleutta
act as reservoirs of the infective agent of dysentery ; dysentery, they say,
invariably breaks out amongst the “Solomon Island labourers wien brought
into contact with the Indian coolies on the plantations,

There is no adequate reason for ineriminating water as a source of infection
in Suva. Suva has a large rainfall, and the water is everywhere excellent.
The water supply is eonveyed from a reservoir situated four miles from the
town at the source of a small river, where faecal contamination is out of the
gquestion., It iz distributed to all the institutions (the gaols and schools) and to
every house, in iron pipes.

Experiments were undertaken to ascertain the viability of the dysentery
bacillus in water.  Frost and Whitman give one week as the maximum period
the bacillus is able to remain alive in water. In Fiji I found the period much
longer. Test tubes containing tap water and sterilized distilled water were
I!lmltlchtt’ti with a leopful of a freshly isolated culture of Flexner's bacillus ;
samples of the water were from time to time plated out on Conradi- Dll&_&lﬂkl
medium.  From the sterilized water the bacilli could be recovered and eultivated
four weeks, and from the tap water six weeks, after inoculation.

There is no evidence, in Suva at least, that any article of diet can be regarded
as the direet cause of acute dysentery. The disease occurs amongst all the
races in Fiji, though their respective dietaries arve entirely :li-:‘-;imi]u,r The
Fijians live for the most part on the farinaceouns native foods, the * yam " and
the © dalo,” and rarely partake of uncooked foods, such as fruit .md especially
raw vegetables ; whilst the Indians subsist, ag elzewhere, on cooked rice and
pulse,

There is considerable circumstantial evidence that in Fiji flies ( Musea domes-
ficae) act as the main agents in conveying the infection by lnlrn.'-\f{"nlng it to
foodstuffs. Vavious writers have incriminated the fly as the carrier of the
dysentery virns without adducing any direct ey ddence,  Nuttall and Jepson
include dysentery in their résumé of diseases spread by Musca domestica and give
an e |:11urm*{rf the literature up to date.  Graham-Smith has isolated a baeillus
resembling Flexner's from the intestines of flies caught in Cambridge.

Houze-tlies (Musea domestica) constitute a great plague in Fiji. They swarm
during the hot weather (November to ipnlﬁ in Suva ; in the sugar districts
they are prevalent throughout the year, finding suitable breeding-places in the
decomposing vegetation necessarily connected with this indust rv. In many of
the islands the lhnr-lh-l hecomes covered from head to foot with these insects
immediately he ventures outside his lodging,  In the sugar distriets life is made
endurable only by the provision of fly-praof netting over the doors and windows.
In these diztricts nearly every house is provided with at least one fly-proof room.
Flies are specially numerous in the Fijian villages, where they find abun-
dant congenial breeding-places in the refuse heaps.

[ need hardly point out that in consequence of this great profusion of flies
every article of food is liable to gross contamination by these insects ; and it
is my snggestion that the fly season in Suva corresponds exactly with the annual
epidemic of dysentery * (pide Appendix 1.). After the great hurricane in March,
1910, there was a sudden and large increase in the number of cases of dysentery

It st b horne in mined that in the official reiorms no distinetion i3 drawn betwesn
cases of baeillary and ammochie origin. - Tt may safely he statod, from my expericnes of the
epidemic of 1910, that the majority of the cases oecurring in hot weather are of the
bacillary form.
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PLATE III.

Transverse colon from o ease of bacillary dysentery, painted 1} hours after death,
iz intenze oedema of the mucous membrane ; actual nleeration has taken placs at the expoasd

transverse folds of mucous membrane, where yellow sloughs are seen forming.  There are
numerons submueons hacmorrhages,

Bhiga's bacillus was jsolated post-mortem from the mucous surface.
Actual gangrene of the mueous layer hias not yet taken place.

Thera
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concurrently with a vast increase in the number of flies, which found in the
rotting vegetation (Appendix L) resulting from the hurricane favourable
breeding grounds.

In the sugar districts {vide Appendix I1.) there appears to be no definite
dysentery season, and there apparently is no seasonal variation in the number
of flies.

The infection of patients, who are in hospital suffering from other complaints,
with dysentery can best be explained by the agency of flies. A summary of
the methods employed for the disposal of dysenterie exereta at the Colonial
Hospital, and the opportunities for the fly-borne spread of the infection, is given
in Appendix IX. In the same Appendix also the sanitation of the two gaols
from which were derived the great majority of the cases which came under
observation iz detailed,

The phenomenal preponderance of flies in Fiji, the great frequency of
dysentery there, the concurrence of the fly season with the dyzentery season,
the many opportunities supplied by the insanitary conditions obtaining in
the villages, plantations and public institutions for contamination of food by
infected flies, are distinetly in favour of regarding Fijian epidemic dysentery
as a fly-borne dizease.

Further evidence in favour of this hypothesis will be found in the following
obzervations and experiments,

I made many attempts to isolate the dysentery bacillus from the intestinal
contents of house-flies caught in the dysentery ward.

The technigue was as follows : Four to six flies were caught on patients ;
none were taken on the ward verandahs, where there was a chance of these
flies having fed on dysenteric exereta. The insects were chloroformed and
dropped into a tube of broth, and were then dissected with sterilized Hagedom
needles on sterile slides,  The abdominal segments were separated and the
intestines drawn out without touching any other part of the fly—an easy
procedure after a little practice. A segment of the intestine was divided by
a red-hot platinum loop and inoeulated into broth from which Conradi-Drigalski
plates were made,  The legs and wings were also inoculated into broth ard
similarly treated.  Bueillus neapolitanus and other members of the coli groun
were frequently isolated from these appendages, and on two separate oceasions
Shiga’'s bacillus was isolated from the lower intestinal tract.  As regards the
latter, the flies were canght on the bed of a patient suffering from a very acute
attack of dvsentery, and from whose stools this same bacillus had heen isolated.
The insects had probably imbibed the infection from the soiled clothing,  These
bacilli were subjected to a series of tests, and had the typical morphological
and enltural characteristics: they were alzo agglutinated by Lister Institute
anti-serum.

After the isolation of the Shiga bacillus from the intestinal tract of flies,
experiments were undertaken to ascertain (1) the length of time the fly
remains infective, and (2) whether the bacillug undergoes any variation by its
passage through the intestinal tract of the insect, These experiments, over
forty in number, were begun in Fiji and continued at the London School of
Tropical Medicine.

TECHXIQUE.

The works of Graham-Smith on this subject in the Beports of the Local
Government Board were consulted, and his method, with modifieations, has
been elosely followed throughout.

Fly larvae were collected from rubbish, and the resulting pupae selected,
cleaned, and placed in sterilized wooden cages covered with gauze. It was
impossible by such means to obviate previous contamination of the lavra by
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extraneous organisms, and possibly by the dysentery bacillus itself ; but the
work of Graham-Smith on larvae infected with Bacillus typhosus and B. enteri-
tidis renders the transmission of infeetion from larva to imago extremely
improbable,  He was able to recover only the spore-bearing organisms from
insects infected through the larva,* and B. dysenteriae does not belong to this
category of bacteria.

Attempts at breeding the larvae from ova under sterile conditions proved
futile, sinee a fermentation is necessary for their development, as suggested by
Jepson,

The experimental flies were hatched and kept in sterile cages and fed on sterile
food—bread soaked in glucose broth and changed twice daily. A number of
control experiments were made with flies similarly hatched and fed.

The experiments were conducted in a glass house from which other flies and
insects were rigorously excluded.  Before commencing the interior of the house
had been cleansed with lysol.  The eages were placed on a layer of cotton wool,
which was kept constantly damp with lysol solution. The temperature of the
house simulated tropical ¢ sonditions as ¢ h:v-.vh as possible, and in August varied
from 68° FF. during the night-time to 91° F. at mid-day.

Ten of these flies were removed at a time and killed with chloroform ; their
intestines were then dissected out, as deseribed above, and emulsified in broth.
The resulting emulsion was spread on f."ur'tltull—]]uﬂ:ﬂhld plates. In this way
some idea was obtained of the bacterial flora of the intestinal tract of
newly-hateched insects, and also of those which had been kept for varying
periods,

Out of twenty such examinations, all of flies recently hatched, in nine the
emulsion proved sterile on enlture.  In the other eleven flies the o ganism most
commonly encountered was a small non-Gram-staining streptococeus.  Gram-
staining strepto- amd staphylococei were also encountered, but no bacilli at all
resembling those of the coli group.

Other flies were infeeted with the dysentery baeillus in the following way :
A watch-glass, containing sterile bread soaked in broth cultures of the dysentery
bacillus which had been incubated for twenty-four hours, was placed in a steril-
ized cage containing twenty flies.  After feeding on this material for twenty-four
hours, the flies were removed in test tubes to glass jars similar to those enployed
by Graham-Smith. The jars were provided with gauze tops, through which
the food could be introduced and removed. Metal spoons which could be
sterilized frequently and easily were found the easiest and most convenient
way of introducing the food.  The food was changed every twenty-four hours.
The jars were appropriately labelled and placed on cotton wool soaked in lysol.
Un successive days two to three of the infected Hies were removed and dissected,
The intestines were drawn out and removed on platinum wires in the manner
already deseribed, an emulsion made in a small quantity of broth, and the whole
then poured on to a Conradi plate.

By following the technique just desegibed I never recovered the dysentery
baeillus from the intestine of any fly after the fifth day of infection. Similarly,
working with non-spore-bearing organisms, Bucillus typhosus and enteritidis,

Graham-Smith found that flies do not remain infective for a longer period than
seven days, and further that the bacilli on the legs and wings perish in even a
few hours,

I subjected the bacilli recovered from the plates to a series of identification

* The honpse f|:|.' of |"ij1' s heen wlentified Tor me ]".1,' Col. A. Aleock, I.M.S5., C.1.E.;
F.IR.&.. as the same Mesea domestica as oceurs in England.  Lately, Bacot (Para-
sitolgy. Vol, TV., No. 1, 1911, p. G8) Doz solated 8. pyoegancns and £ gyphosis from the
pupal contents of Muasca domesiiea infected Iy these organisms in the larval state.
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PLATE 1IV.

Microseopic section through the sigmoid flexure in a fatal ecase of bacillary dy=entery,
from which Shign’s bacillus was selated  post-mortem.  showing  the necrosed  mueons
layer and the greatly infiltrated submneous layver.  The blowd-vessels are dilated and
there are numerous haemorrhages,  The seetion has pased through o =olitary lymphoid
follicle,
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tests. In addition to careful serutiny of their morphological character, they
were tested with Lister Institute anti-serum in a dilution of 1 : 50, and were
cultivated in the various sugars in peptone water.

The stock eultures of dyse ntery baeilli utilized for the purpose of infeetion
were selected from cultures which, after four separate trials extending over a
period of several months, had constantly given the same sugar reactions
(Appendix IV.). They were uu:luuhlz*lli\. the true non-acid Shiga’s bacillus
(tvpe A) and the true acid bacillus (type .

In the majority of instances the bacillug recovered from the intestinal traet
of the flics gave the same sngar reactions as the original bacillus,  All obser-
vations on the sugar reactions were extended over a period of ten days’ inen-
bation in each instance.

In several instances bacilli, which were undoubtedly derived from the bacillus
originally fed to the flies, gave slightly different sugar reactions.  These variants
Were III{H"i}llf}lﬂ'fli*:!u\ identical with the mltrnml bacillus, and were all agglu-
tinated by anti-serum in a dilution of 1 : 200, Thus, from tyvpe A a bacillus
was obtained which fermented maltose (Appendix X.): while from flies fed
on bacillus  type D bacilli were obtained which fermented maltose and
saccharosze, in addition to their power of fermenting mannite and dextrose,

One bacillus in partienlar is of great interest. It was tested on three separate
occasions, and always gave the same reactions. Its power of fermenting
mannite had apparently become diminished, for neither mannite nor maltose
was fermented by it till the fourth day of incubation. Thus this mannite-
fermenting power, on which a distinetion between the acid and non-acid types
of ng.numu bacilli has been made, varies with environment,  Other colonies,
selected from the same plate as this particular organism referred to, gave the
same reactions as the original bacillus,

On some other oceasions different colonies from the same plate gave variable
sugar reactions,

These changes in the fermentation properties of the bacilli have not remained
constant on further subeulture on agar,  After two months’ subeulture baeilli
of the non-acid group (Appendix 111, tyvpe A) gave the reactions of the original
strain, and no longer fermented maltose ; while a bacillus of the acid group,
which fermented maltose and saccharose after the same period of subeulture,
only did so on being incubated for fifteen days,

Lastly, a bacillus derived from the acid group (Appendix II1., type 1)), after
one month’s subeulture, produced a feebly acid reaction with mannite after
twenty-four hours, but after ten dayvs’ further incubation the medium
became definitely alkaline.  After culture for fifteen days in maltose it once
more gave the original acid reaction.  After a still longer period of subeulture
this bacillus gave the same reactions as the tyvpe from which it was derived,
and produced acid from mannite and dextrose after twenty-four hours” ineu-
bation.

The formation of indol by these bacilli, thus recovered from flies, was found
to vary greatly and within wide limits. In some, indeed. a marked indol
reaction was produced after twenty-four hours’ incubation in peptone water,
while in others (giving the same sugar reactions) no indol was formed even
after incubation extending over a period of ten days,

VI. Treatment.

In a disease of such varving severity as bacillary dysentery it becomes an
H|]l:'(‘1::'l-1h difficult task to estimate the effect and value of any particular line
of treatment. In dealing with Enropeans, even though they may be under the
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most favourable conditions for observation, it is almost impossible. This
difficulty was greatly increased in our dealings with Fijians and Indians, for,
in addition to the irresponsible behaviour of the former while under treatment,
one must bear in mind the tendency to malingering, especially amongst the
Indians, to which allusion has already been made.

As regards diet, accurate supervision of the food supply was another difficulty.
The hospital diet of patients under treatment consisted of a generous allowance
of milk only, but to this sago and arrowroot were added on convalesecence.
Not infrequently, however, the friends and relations of patients contrived
to smuggle in other articles, amongst which jam and pickles were especial
favourites.

The routine medical treatment adopted in the Colonial Hospital, Suva, in
dysentery cases was as follows : A dose of castor oil and opium (ol. ricini 1 oz.,
tinet. opii m. xv.) was given immediately on admission, after which sodium
sulphate 1 drachm was given every hour for the first hunlw. four hours, and
subsequently four-hourly. In a certain limited number of cases rectal lavage
with warm, wealk horacic solution was resorted to, mostly, however, in
Furopeans,

[pecacuanha was only given in one ease towards the termination of the attack.
In this the stool contained great numbers of intestinal Hagellates, and the
tongue continued furred. After the exhibition of pulv. ipecae. in twenty-grain
doses the tongue beeame elean and the flagellates disappeared from the stool,

Of the cases of dysentery observed by me, the first series, consisting of fifty-
three consecutive eases, were treated according to the hospital routine treatment
just deseribed,

Thirty-one, or 58-5 per cent., were suffering from the mild or eatarrhal type.

Seventeen, or 32 per cent.. were suffering from the acute or ulcerative type.

Five, or 9-4 per cent., were of the fulminating or toxic type.

Of these seven, or 13-2 per cent., died. In four only dysenteric lesions alone
were found post-mortem ; in two pulmonary tuberculosis was also present,
and one was complicated by severe tertiary vaws.  Details of three of these
cases are given in Appendix X1

The 106 cases constituting the next series were treated by intestinal anti-
septics by the mouth, and intravenous injections of anti-dysenteric serum
supplied I:!. the Lister Institute,  In thirty-four conseeutive cases treated by
eyllin and salines alone there were no deaths.  The remaining sey enty-two were
treated with evllin by the mouth, and by injections of anti-serum in addition
to the routine |Il]ﬁ|lll:lt treatment with salines. There were two deaths, but
neither of these could be aseribed to the dysenterie lesions. The dysentery
in each case was not of the severest clinical type.  One, an Indian woman with
chronic nephritis and ankvlostomiasis, died in uraemic convulsions ; the other,
a Fijian child, died from broncho-pnenmonia, a week after the stools had become
normal.  (Detailz of these cases are given in Appendix XT1.)

The mortality in this series was 146 per cent,

sixty-one of these cases, or 57-6 per cent., were elassified as helonging to the

clinically mild type of dysentery.

Forty, or 37-7 per cent., were classified as helonging to the acute type.

Five, or 4-7 per cent., were classified as belonging to the fulminating or toxic

type.

No deaths ocenrred in patients suffering from the most severe or toxic type
of infection, while under treatment with anti-serum (Appendiz XIV. and Charts
G, 7, 8 and 9.

Az the condition of the stools affords some indication, and probably the only
relinble one, of the progress of eases under treatment, an attempt was made to
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determine whether the rapid amelioration in the condition of the stools was in
favour of any particular line of treatment. A table constructed with this in
view is given in Appendix X111, attention being paid to the rapidity with which
the stools became entirely faecculent, and I‘hl.- length of the patient’s stay in
hospital. The figures obtained are slightly in favour of the treatment with
eyllin and anti-serum,

CyLLiy TREATMENT.

The treatment of acute dysentery by intestinal antigepties has been exten-
sively used in India.  Vaughan, Mackie and others report in favour of the
treatment with izal in large doses as decreasing mortality and -;Iu:rl:*nin;_, the
attack. The eyllin utilized in my cases was prepared by Messes, Jeyes in two
forms, and was given in large doses,  One consisted of pure ¢ vllin enclosed in
gelatine l':l]hllli.'“-u each {.s.ixnull. containing three minims of evllin, The other
preparation, known as cvllin syvrup, containing five per cent. pure evllin, was
given in doses of one drachm to children and half an ounce three times a day
to adults, Twenty and even thirty of the gelatine capsules (sixty to ninety
minims of pure evlling, or a corresponding amount of the syrup, were given
daily to cases of exceptional severity. The drug was generally given for three
to four dayvs, though in some instances its administration was continued for
over a week, and oceasionally, in cases of the fulminant tvpe, for as long as a
fortnight. No untoward effects were ever noted, It is difficult to say whether
this drug actually had an effect on the course of the disease. Stools of foul
odour and green colour rapidly ameliorated during a course of this treatment.
A series of 1In|1_v. four consecutive cases were treated in this w ay, in addition
to the routine hospital treatment. There were no deaths (Appendix XIV,,
Chart 5).

Anri-skrRUM TREATMENT.

Anti-serum, in the majority of eases, was given intravenously. Adults
were given twenty ce., children ten ce. or less.  For injection a Roux's
gyringe, holding 10 ce., was used. One injection was given into the median
basilic vein on each side,  Inseveral instanees, especially in those cases suffering
from the severest tyvpe of infection, the administration of 50 to 70 ce. of
anti-serum on three or four consecutive oceasions was followed by marked
improvement. In some few eases in which the veins were not prominent,
especially in women and in children, the anti-serum was injected subentaneously,
A rise of temperaturve of from 2 to 37 F. was noted in a few instances after the
injection, and in one case in particular there was a rigor ;. otherwise no untowanrd
after-effects were noted.

To prevent deterioration of the serum by elimate, the stock was kept in an
ice chest at about one degree above freezing point.,

In cases of collapse, continuous subceutaneous transfusion with normal saline,
along with the anti-serum, was given, and often was employed with ‘marked
henefit,

If I might be allowed to draw concluzions from my limited number of cases,
the combined method of anti-serum injection, together with the administration
of salines and cvllin, gives the hest results.

The details of four severe cases of dysentery which recovered under this
line of treatment are given in Appendix XIV., and Charts 6, 7, 8§ and 9. The
improvement which took place, not only in the veneral condition of the patient,
but also in the number and character of the stools, was very apparent ( Appendix
X1V., Chart 7).

The combination of these three lines of treatment seems to be a rational
one.  The lesions of acute dyzentery are local at first, and are mostly confined
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to the large intestine, whenee the toxins are absorbed into the blood and cause
severe constitutional effeets.  To e onnteract the deleterious effeet of the toxins
of the dysentery bacillus, anti-sernm is injected.  The administration of zodium
sulphate tends to cleanse the large howel of faecal matter, thereby hindering
undue putrefaction, and consequently aceelerates the healing of the uleerated
surface. Cyllin in large doses has been found to exert a marked influence on
the intestinal flora, and thus most probably prevents the multiplication of the
dysentery bacillus and other intestinal organisms in the intestinal contents,

Shiga states that since the infroduction of anti-dysenteric serum the casze
mortality from bacillary dysentery has fallen from thirty-five per cent. to nine
per cent.  Good results from poly valent anti- dysenterie sera have been recorded
by Coyne and Auché, Vaillard and Dopter in J-mnu* by Rosenthal in Moseow,
and Liidke in fn*nn.m}.

In instituting therapeatic comparisons, especially in diseases of such variable
severity as dysentery, it is necessary to specify the type of cases treated, and
especially the proportion of exceptionally severe ones,

VII. Prophylaxis.

The guestion of prevention of epidemie dysentery in Suva is of vital import-
ance to the whole Colony.  Epidemic dysentery constitutes the only epidemie
scourge of importance interfering with the ineres asing prosperity of the islands,

At present there is no drainage system in Suva ; it would seem that the
comparatively healthy condition of “the town is attributable to the frequent
cleansing effected by the exceptionally heavy rainfall.

There is an extensive pail system of « |1a|1nc«:|:|" of the nichtsoil.  The benefit
of this as regards dysentery is, to say the least, rluuhtful for the pail system
necessarily affords facilities for flies to breed in numbers, and to contaminate
themselves in faccal matter, as has heen proved to be the case under actual
l""-.i){"]‘i'r]'li,"'l':l' From what I have observed I am convineed that the spread of
infection by hounse-flies affords the most ]TI:LIIHIM{" explanation of the incidence
and |m'\.!r|£=11:'u of dysentery in SBuva, and in great measure in the villages and
plantations in the 1'|_]| Islands. A complete drainage system is about to be
installed in Suva. It is to be hoped and expected that, with this and improved
sanitation generally, the number of house-Hies will diminish, and with them the
seasonal oceurrence of epidemics of bacillary dysentery.

BaciLLARY DYSENTERY.

In preparation of the foregoing report on bacillary dysentery, the following
works have been consulted :—
ABE.—Arch. f. Hyg. LAV. 1908, Vol. I1., p. 107.
Amago.—Ztsch. f. Hyvg. u. Inf. LX., 1908, Vol. I., p. 93.
AvELINE, Boycorr & Macpoxanp.—Journ. of Hyg V |[I 1908, No. 3, p. 309,
Brackram.—Journ. Roy. Army Med. Corps., X., 1908, No. 4, p. 436.
Brast, nE.—Chbl. fiir Bakt., Pt. 1, XXXVI., I'll}-L No. 2, p. 161,
Bruswix.—Journ. Trop. Med. 1908, Sept. I.:, p. 278,
Buvonaxax.—B. M. J., 1901, 1., p. 881, and 1902, IL., p. 843.
CasrELLANL—Journ. Ceylon Branch B.NLA., 1904,
Covyxe & Avené.—Compt. Rend. de la Soc. de Biol. LXV., 1908, p. 629.
Deyeke.—Dentsch. Med. Wochensch, 1907, No. 18, p. 726.
Durcngr.—Journ. Amer. Med. Assoc. 1903, No. 8, p. 476.
Duvarn.—4b. 1904, 11., p. 381.
Duvar & Basserr.—Am, Med, 1902, IV., p. 417.
Duvarn & SHorerR.—Ann. Rockefeller Inst. 1904, Vol. IL., p. 42.
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EscugricH.—Chl. fiir Bakt. XXVI., 1899, No. 13, p. 385.

Evee.—B. M. J. 1904, L., p. 1002, and Ed. Med. Journ., 1904, p. 439,

Firri.—Journ. Boy, Army Med. Corps, Dee, 19053,

FirsHER.—Journ. Med. Res., May, 1907, p. 181.

Frexsxer.—Univ. Penna. Med. Bull., Aug. 1901, p. 1, and B. M. J. 1901, II.,
). 786,

Frost & I"n'\'un*:ul.-n:. Chl. fiir Bakt. XXXVIL., 1906, Nos. 11, 14, p. 359.

Gay & Duvan.—Univ, Penna. Med. Bull., 1903, XVI., p. 177.

Granam-SaiTH.—Rep. Loe, Govt. Board (New Series), No. 40, 1910, 1., p. 1;
No. 53, 1911, 4, p. 31.

Hirsch, C.—Ed, Med. Journ., 1900, p, 52,

Hiss.—Journ. Med. Res, XI11., 1904, No. 1, p. L.

JessiNgs.—Ind. Med. Gazette, 1905, p. 265.

Jirmeexs.—Ztsch. fiir Exp. Path. u. Therap, IV., 1908, Yol. II1., p. 769.

KEMp.—Ztsch. fiie Hyg, u. Inf, LVIL., 1907, Vol, I11 | p. 489,

Kruse.—Deutsch, Med Wochensch,, 1900, No, 40, p. 637.

— i o s 1901, No, 23, p. 360;
No. 24, p. 386,

T - - - 1903, No. 12, p. 201.

— o . i o 1907, No. 8, p- 292 ;

No. 9, p. 338,

= g 5 i i Klin. Jahr, XIX.. 1908, Yal, 1V.

Kruse, Rirrernavs, Keme & Merz.—Ztech. fiir Hyg, u. Inf. LVIL, 1907,
Vol. 111., p. 417.
Kuonx, GiLomerster & Worrne,.—Art, a.d. Kaiser, Gesundh. XXXI., Vol. I1.,
1911, p. 394.
LexTtz.—4tseh. fur Hyg. u. Inf. XLI., 1902, Vol. I1IL., p. 540,
Lextz, O.—ib. XLIIL., 1903, Vol, III., p. 480.
Lewis.—Journ. Roy. Army Med, Corps, VIL., 1906, p. 510.
Laeramaxy,—Mimich Med., Wochensch. 1906, p. 2,007,
LocueEm & ScHUFFNER.—CGeneest, Tijdzch, v, Ned. Ind. XLIX., 1909, 1., p. 16.
Litpke.—Deutsch. Med, Wochensch, 1906, No, 3, p. 151,
MacanisTer.—B. M. J. 1910, 1L, p. 1,506,
Mackie.—Ind. Med. Gazette, 1905, p. 260,
Maxsox.—Tropical Diseases, 1907
MarsuavLi.—Journ. Roy. Army Med. Corps, 1909, Vol. X11., p. 556,
Marrist & Lexrz, 0.—Ztsch., fiir Hyg, u. Inf. XLL, 1902, Vol. 111., p. 540.
Mexse.—Handbuch der Tropenkr. Vol, 111, pp. 219-274.
McWeesey.—B. M. J, 1906, 1., p. 1,564,
Morcax.—Journ. of Hyg, 1911, Vol. XI1., No. 1, p. 1.
MiLLEr.—Cbl. fiir Bakt. XXXT1., 1902, p. 558,
Nurrann & Jersox.—Rep. Loe. Govt, Board (New Series), 1209, No, 16, 4, p. 20,
Onxo.—Phil. Journ, Sei. Vol. 1., No. 9, Nov, 1906, p. 951.
PexroLp.—Journ. of Hyg. Vol. 11., No. 1, Mar., 1911, p. 30.
RocErs.—Ind, Med. Gazette, 1903, XXXVIIIL., No. 2, p. 53.
RosExTHAL—Cbl. fir Bakt. XXXIV., 1904, Nos. 16-17, p. 503.
BANDWITH.—Lancet, 1907, 11., Dec. p. 1,589,
Savxpey.—B. M. J. 1906, 1., p. 1,325.
SenevpiE.—RKrankheiten der warmen Linder, 1910, pp. 850-874,
SHiga.—Cbl, fiir Bkt. XXIIL, 1898, No. 14, pp. 599 ; XXIV., 1808, pp. 817,
R70, 913,
—  Deutsch, Med. Wochenzch,, 1901, No. 43, p. 741 ; No. 44, p. 765 ;
No. 45, p. 783.
— Ztsch. fiir Hyvg. u. Inf. XLI., 1902, I1., p. 355.
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SHiga,—Deutsch. Med. Wochensch., 1903, No. 7, p. 113 ; No. 18, p. 327.
— Phil. Journ. Sei,, 1., No, 5, Jum-., 1906, p. 425,

- Ztsch. fiir Hyg. u. Inf. LX., 1908, No. 1, pp. 75, 120,
Torrey.—Journ. Exp. Med., 1905, VIL., pp. 365 and 385.
Tworr.—FProe. Roy. Soc. Lond., Vol. LXXI1X., 1907, p. 329.

i Chbl. fiir Bakt. XL, 1907, p. DUS.
VaiLarp & Dorrer.—Ann, de 'Institut Pasteur, 1903, June, p. 463 ; 1907,
XXI., No. 4, p. 242,
Vavcuan.—Ind. Med. Gazette, 1904, Oct., p. 361.
Vebper & Duvar.—Journ. I*.xp. Med., Vol. VL., No. 2, Feh. 1902, p- 151,
Wexvox.—Quart. Journ. Microgcop. Sci., Part 11., June, 1910, p. 241.
Woorsteix & Dewey.—Ann. Rockeleller Instit., 1904, Vol. 11., p. 42.

B.—Amoebic Dysentery.

Historieal.—Amoehae were discovered in association with dysenteric stools
by Lisch in 1875, In 1886 Koch and Kartulis found similar protozoa very
:mmnmlh indysenteric exereta in Egyvpt, and by rectal injections of amoebae-

nnt.mum;_r liver pus the latter produced {ha.:*nlm i symptoms in a cat, The

assumed pathogenicity of these amoebae was, however, placed in doubt by
Kruse and Pasquale in Italy, who found similar or "'J.-Illht'LJHlllthf. Htu(:—lanfhuniv
out of thirty-five healthy persons examined.*® It was recalled also that Lewis
and Cunningham had found amoebae in the stools of cholera patients in India.

In 1891, in their well-known essay, Councilman and Lafleur deseribed the
lezions of the type of dysentery associated with amoebae, and now known as
Amoebic Dysentery, as quite distinet from any other affection of the bowel,
and demonstrated that the histological picture produced by the action of the
amocha in the tissues was entirely different from that produced by a bacterial
invasion.

Jiirgens, in 1902, studied an outhbreak of dyzentery in troops from abroad on
their return to Germany.  Both amoebie and bac |"'|.|r]‘|. forms were found. He
contended that the amoeba was able to cause dysenteric howel lesions without
bacillary intervention.

Shortly afterwards Schaudinn’s work appeared, and seemed definitely to
settle the problem. He deseribed two forms of amoebae—a harmless and a
pathogenie.  He stated that, in addition to distinetive differences in structure
of their respective vegetative stages, the method of reproduction in the two
forms was also entirely dissimilar. The two forms were specifically distinet.
The pathogenic form he called Ewntamocba histolytica, the non-pathogenie
Entamocha cofi.

The chief characteristics of the two species were given as follows : £, coli.—
The vegetative form when at rest shows no distinetion hetween endo- aml
cetoplasm. The nucleus is pronfinent and visible in the fresh specimen. In
specimens stained by Schaudinn’s method (iron alum and Heidenhain's haema-
toxylin) the nucleus is eentrally placed, has a well.marked nuclear membrane,
and a distinet central karyosome, Multiplication takes place both by
simple fission and by gpore formation,  As |}I1."]tl'llt!'ld-! y to the latter the amoeba
encysts; then the nucleus divides into two pairs, w hich subsequently eonjugate,

* Authors 1|'t|'l'1‘l‘ in regard o the proportion of healthy indiv riduals harbouring amochae.
1[“:-!;:“[1'1 andd Clog i'1:-|||ui them i 4 per cent. of cases not suffe ||||;_| from l!l.}-h[ ntery or
dlimrrhoea.  Afber Ihn'« adminiztration of Koehelle salts, Craig found them in G5 per cent.
of eases examined : Vedder in 70 per cent. of Filipinos and 50 per cent. of Ameriean soldiers
examined i the Pholippines 3 whilst Hoyt in 1908 found them in 76 per cent, l"'ili]::inﬂ-'i
and 32 por cent. of men in the American navy.
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each pair forming a cell with two nuelei.  These in turn again divide, and thus
eight young amoebae are formed within the parent cyst., The nuelei retain
their distinetive characters, namely, & nuclear ring and a central karyosome,

E. kistolyiica has a definite refractile homogeneous ecto- and a granular
endoplasm. The nucleus cannot be distinguished in the living amoeba,  In
stained specimens the nuelens is excentrically placed, is poor in chromatin
elements, and contains no definite network.  This amocba multiplies by
fission, and also by a |:ml|||.1,| process of budding, or sporogony.  The young
.I.IIII'}E"!I.L{" each tunl.ulm!:r part of the chromatin of the original nue leus, are
budded off in this way and measure three to seven g in diameter, They
possess a membrane which is extremely dense and refractile,

Schandinn never found amoebae in bacillary dysentery stools, and was
of opinion that the dysentery hacillus killed off amoehae and other intestinal
|:|'utu:mu.

Craig's results, published shortly afterwards, confirmed Schaudinn’s state-
ments, especially as regands the morphological differences of the vegetative
form of the two types of amocha.  These minute distinetions, though aceepted
by most German writers, have not received confirmation at the hands of others
who have worked at this subject, notably Musgrave and Clege, in Manila,
Recently, however, Walker, working in Manila, has confirmed Schaudinn’s
statements in every particular and maintains that both K. eoli and E. histo-
[ytica are obligatory parasites, the latter being the germ cause of amoebic
dys=entery.

In 1907 Viereek deseribed a new amoeba. which he considered belonged to
the same family as E, eofi, but was distinguizshed by having only four nuelei in
the evstic stage.  Quite independently, Hartmann described the same amoeba
in cases of amochic dysentery oceurring in Africa.  This species 1s now known
as K. tetragena. The nuclens of the vegetative form is intermediate in character
between that of E. coli and E. bistolytica. Tt possesses a well-marked intra-
nuclear ring of chromatin,  In the evstie condition the chromatin of the nueleus
is separated into two distinet masses, situated at the periphery of the nueleus,
In 1908 Werner found the same amoeba in edses of amoebic dysentery at
Hamburg, and confirms the distinetions noted hy lhvlm vious observers,  Both
he and Hartmann were able to infect cats by rectal injection ; the latter also
sueceeded in cansing Iu-p:l!lr ahscess in these animals,

Tetragena eysts have been found in normal stools by Hartmann in Africa,
and by l's.m.'m-u in Java,

Lately, Von Prowazek has deseribed vet another amoeba found in the normal
stool of Samoans ; this he proposes to call £, williamsi.  In the cystic stage
there are eight nuclei clustered together in the centre of the eyst ; these nuclei
have a distinet nuclear ring and a “well-marked central lmnmnnw

The experimental production of dysentery in animals, ;1nl1||l'|. cats, has bheen
effected by a number of workers,  Kruse and Pasquale were able to infect cats
by rectal injections of dvsenterie stools, and algo with sterile liver pus containing
amoebae,  Harris produced dysentery .uul liver abscess in puppies by the same
means,  Schaudinn produced dysentery in eats by feeding them with facces
containing amoeba cvsts only, whilst with facces containing only amochae he
failed to convey the disease. Sanduchean. by the intravenous injection of
sterile liver pus containing amoehae, was able to produce dysenteric symptoms
in a dog,

The eulture of intestinal amoehae is attended by considerable difficulties.
No one has vet succeeded in growing them in artificial media in pure colture
and free from extrancous organisms.  Apparently, for their propagation in
artificial culture, lower forms “of life, notably bacteria, must be present. A
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symbiotic bacillus is essential.  Hence the term ** pure mixed culture ** employed
by Frosch and utilized by Musgrave and Clegg and other workers. The medium
generally employed for these ™ pure mixed cultures 7 is a weak solution of agar
mnhum:w salt and beef extract.

"|.Iua-rrmn- anid Clegg claim to have produced dysenterie symptoms in cats
by the injection of amocbae cultivated from water, earth, and vegetables, as
well as of amoebae obtained from stools and from uh wors of the hum.l 1 mhn.;lmp_
They produced amoebiasiz in a man who swallowed a culture grown from an
amoebic dysentery stool, but they experienced considerable difficulty in culti-
vating amoebae from liver-abseess pus.  According to the m_,|I41||1|{---'a-a=-:.a,l}|1:]:h_1.1u
amoehae may become pathogenic when injected into animals ; an observation
confirmed in 1909 by Noe, who cultivated what he regards as pathogenic
amochae from the water supply of Baigon, but opposed by Walker in Manila.

Notwithstanding these observations, the view held by Kuenen, Bensen,
Vedder and others is gradually gaining ,gj ound, namely, that the real mtt-uhnul
amoehae of man have not vet been eultivated on artificial media. and that those
deseribed as being derived from human excreta really belong to another species
Amoeba limax, a harmless saprophyte extremely common in water and soil,
and consequently liable to occur in human exereta, It is pointed out that
neither the vegetative form nor the eysts bear any resemblance to the original
intestinal amoebae from which they were also said to be descended.  The cysts
depicted by Musgrave and Clegg had a tough refractile eyst membrane, not at
all resembling that of Amocha coli. The same conclusions have been arrived
at by Greig and Wells in the course of a recent investigation published in the
Scientific Memoirs of the Government of India.

Parnonocy oF AMOERIC DYSENTERY.

As regards the pathology of amoebie dysentery, the monograph of Councilman
and Lafleur is still a classic ; : while regarding the amoeba as the essential factor,
they are careful to express their belief that amoebie lesions, unmaodified by the
action of intestinal bacteria, are never seen.

According to these authors, to Wooley and Musgrave and many others, the
whole or part of the large intestine in amoehie dysentery may b affected by
the characteristic lesions,  The typical uleer is r['v{nruuml by the lIII{]E‘l]IIIII]IIﬂ'

of its edges, the consequence of lack of resistance on he part of the submucous
layer to the invading amochae,

Kuenen states that, although there are great variations in the appearances
of amoebic lesions owing to secondary infections, yet the amoebic form can
always be distinguished macroscopically from the bacillary. In the amoebic
form, he says, the uleers are definitely cireumseribed, have raised undermined
marging, the mucous membrane between the nleers being apparently normal ;
whereas in bacillary dysentery inflammation of the mucosa is diffuse, and there
is disintegration of the epithelium, the so-called diphtheritic or eroupous form
being due to a gradual transformation of the inflamed mucosa into a layer of
fibrin containing numerous pus cells.

As noted by Musgrave and Lengz, lesions of the appendix are common in
amoebic dysentery, and may give rise to symptoms of appendicitis during life.

OpsERVATIONS 0N AMoERIc DYSENTERY 18 FLin

During the routine microzcopical examination of dysenteric discharges in
Fiji, active amochae were found in nine cases. In two others amoebae were
found in the intestinal lesions post-mortem. A summary of these eleven cases
is given in Appendix XV. (Charts 10, 11, and 12).
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As rt‘g,.:mh racial incidence, two of the patients were Europeans, two Solomon
Islanders, six Indians and nnh one Fijian,

There appeared to be no marked tendene v of the disease to occur at any
particular season.

In most instances the amoebae were very numerous in the muecus ; in two
instances, however, they were only found at the second microscopical examina-
tion of the discharges, As regards their characters, conziderable variation was
met with. In size they averaged about twenty to thirty p in diameter. In
no instance could the nuecleus be elearly distinguished in the fresh specimen.
The protoplasm was, iu many instances, vacuolated and contained red blood
corpuscles.  Although in some the 4r|‘l.t1111{u endo- and elear ecto-plasm were
clearly {|1Httt1glllﬂh=lllll‘ in others this character differentiation was not obvi ions,
In one stool only were amoebic evsts seen. These were large cysts, twenty to
thirty g in diameter, and containing eight nuclei, in this 1:-||ml resembling
Entamoeha coli.

Specimens of amoebae from  every case were fixed and stained by
Schaudinn’s method.  These specimens have all been eritically examined
by Dr. C. M. Wenyon, to whom I am greatly indebted for this assistance.
All resemble the Eutamocha histolytica type of Schandinn in certain features,
namely, the excentric position of the nucleus and the absence of a definite
nuclear ring of chromatin,

Cultures on Conradi-Drigalski mediom from the freshly-passed mucus were
made in every case, but no organisms at all resembling the dysentery haeillus
were ever isolated,

The clinical histories, as far as 1 could procure them, of my cases of amoebic
dvsentery, differed widely from those of bacillary dysentery. Dysenteric
symptoms had been present for a considerable time, and in the case of the two
Europeans, whose statements could be relied on, there had been several relapses
before admission to hospital.  Hepatic symptoms were present in four instances,
In one there was definite inflammation and enlargement of the liver, a marked
rise in temperature and a lencoeytosis.  One had a large abscess of the liver,
concomitant with an aitack of amoebic dysentery, whilst two others had
tenderness and enlargement of the liver without a corresponding rise in
temperature. In a fifth instance, no hepatic symptoms were recognized
during life, but post-mortem, together with uleeration of the gut, numerous
small liver abscesses were found.

In the remaining cases not much assistance could be obtained for the differ-
ential diagnosis of the two varieties of dyvsentery from a physical examination
of the patient.

In six out of ten eases of amoebic dysentery temperature was above normal®
(charts illustrating different cases of amoebic dysentery are given in Appendix
XV. and Charts 10, 11 and 12). There was the same abdominal pain and
tenderness, located especially in the region of the cacceum and of the sigmoid
flexure, and the thickened, contracted coils of the latter could casily be felt
1.11rn11gh the abdominal wall.

Eight of the cases were acutely ill.  In one instance only was the attack
unaccompanied by abdominal tendemess or tenesmus.

One case ran a very rapid course, death taking place after eleven days in
hospital. He was passing blood continuously during that time. No amochae
were found in the discharges during life, but, post-mortem, amoebae were found
in sections of the uleerated gut and in the liver, Cases resembling thiz one in
acuteness and in the absence of amoebae in the stool: have been quoted by
Kuenen.

* In one cose gz high as 102 dews, 12
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No agglutination reaction with cultures of Flexner's or Shiga's bacilli in a
dilution of 1 : 50 was obtained in any of my cases of amoebie dysentery.

In the differential diagnosis of the bacillary and amoebie forms no definite
assistance could be obtained from the macroscopic examination of the stools,
Sometimes the intestinal discharges consisted of green-coloured faecal matter,
over which clots of pink mucus were scattered, identical with the stools of
bacillary cases. At other times the faecal matter had the most offensive odour,
aned was intimately mixed with slimy mueus and quantities of blood, the general
appearance resembling strawberry jam.

A method of treatment different from that employed for bacillary dysentery
was adopted in amoebic dysentery. All, in whom a diagnosis of amoebic
dysentery was made during life, were given pmuit-lml i}lEEﬂ{'uﬂ]lllﬂ some in
glmllmlh' increasing doses from five to thirty grains, others in deereasing doses
from thirty to five grains on successive Inuhh !uf.un!mg to Manson's method.

When the vomiting was excessive, Hmlmg_, the ipecacuanha pills with salol,
or enclosing them in keratin capsules, as suggested by Rogers, proved successful.

The rapid improvement which followed the administration of ipecacuanha
left nodoubt in my mind as to its specificity for the amoeba. The beneficial action
of the drug was well exemplified in cases of hepatitiz, in which an immediate
reduction of temperature with a disappearance of symptoms soon took place.
I think it can be fairly claimed that not only does it avert the development of
hepatic abscess, as suggested by Rogers, but actually exerts some specific
action on the parasite.

I have guoted in Appendix XV, (6) the case of an Indian who was upnratwj
on for a large abscess in the right lobe of the liver, and amoebae were found in
the pus. The abscess cavity became secondarily infeeted.  The stools contained
hlood and muecus and many amoebae.  Subsequently, another abscess formed
in the left lobe of the liver and a pneumo-thorax developed on the right zide.
On full doses of ipecacuanha he completely recovered after a protracted illness,
and was able to return to India.

One European had been dosed with sulphates for three months without any
permanent improvement., On full doses of ipecacuanha he was discharged,
after three weeks’ stay in hospital, passing normal stools,

The other European, on failing to take the ipecacuanha pills with which he
was provided, relapsed immediately.

A post-mortem was sceured on a Solomon Islander, Appendix XV, (4), after
apparent recovery from an attack of amoebic dysentery. Death was due to
pulmonary tubercnlosis. Ipecacuanha had been given in full doses.  He died
eleven days after the stools had become normal. The condition, found post-
mortem, in the large intestine may, perhaps, explain the action of ipecacuanha
on the amoebae. Numerous scars of healed ulcers were found in the large
intestine ; the whole surface was covered by a greenish-yellow diphtheritic
membrane, which could We removed with ease, leaving a granulating surface
behind. In ani{*r{w-n]uml sections amoebae, many of them dead and under-
going degenerating changes, were found in a dense layer of fibrin and round
cells surmounting the r.|:Lth£-l1.ﬂ laver of the mucouns membrane (PL V.).

No amoebae were ever found in the stools after the administration of ipecacu-
anha. Intestinal flageliates which had been present also disappeared.

Post-mortems were secured in three eases of amoebie dysentery. One specially
deserves mention. This was a Fijian who died suddenly from intestinal haemor-
rhage (Appendix XVI.). The large intestine, from sigmoid to anus, was studded
with large, deep uleers of irregular shape ; the adjacent mucous membrane
appeared healthy. In microscopieal sections of the nleers, amoebae were seen
in numbers invading the submucous layer at the edge of the ulcer. This layer
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PLATE V.

Microseopie section of the transverse colon from o ease of amoebic dysentery which haud
been treated for a lengthy period with ipecacuanha.  The patient died subseguently
fromm widespread tuberenlosis after all clinical symptoms of dysentery had disappeared. A
fnl=e membrane is seen covering the epithelinl lnyer, which s only partially dismtegrated.
In thiz membrane numbers of amoebae undergoing dizsintegration arve lying.
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was swollen and oedematous, the blood-vessels were dilated, but there were no
hiemorrhages, The amoebae were surrounded by fibroblasts and round-cell
infiltration. Amoebae were seen also in the adjacent intact mucous membrane,
lving amongst the interstitial tissue between the ervpts and actually in the
lumen of the erypts themselves, Many of the amoebae, in sections stained
with eosin, were seen to contain red blood corpuscles.  The strueture of the
nuclei was similar to that already deseribed (PL. V).

In Appendix XV, (10) is given a summary of a post-mortem on a Solomon
Islander who died after a very acute attack. No amoebae were found in the
stools.  The case was regarded as of hacillary origin, and & number of injections
of anti-serum were given without the least henefit.  Uleers were found through-
out the whole of the large intestines ; they were irregular in shape, and ramified
in every direction. The rest of the mucous membrane appeared healthy., In
microscopical sections the cireular muscular fibves were seen to be laid bare,
except for a thin layver of necrotic tissue, in which a few vacuolated amoebae
were found.  There was no evidence to show that the amoebae alone could be
held responsible for damage of such an extensive nature,  The assumption that
a secondary infection with intestinal bacteria had prolbably supervened, and
that in the subsequent destruction of the mucous membrane all the amoebae
had been swept away, seems justifinble,  In this case the liver weighed sixty
ounces, and throughout its substance many small abseesses were seattered,
none larger than a small pea,  In microscopical sections of Ilu- liver stained by
iron haematoxylin, amoebae in small numbers were found in the centre of the
necrotic tissue. There was marked azbsence of reaction on the part of the
surrounding tissue, the liver cells appearing to have undergone a gradual
necrosis.  These amoebae, as far as could be ascertained from specimens in
gection, bore the morphological charvacters of £, histolytica. No amoebae were
found in the healthy liver tissue,

A summary of the third post-mortem, to which reference has heen made, is
given in Appendix XV. (4).

A series of normal Fijian stools were examined for the presence of amochae,
The specimens were obtained from several native schools, where the boys were
under supervision and an accurate collection of stools possible.  All were
collected from young individuals of from 7 to 18 years of age. Out of 154
such examinations, vegetative amoebae and amoebic cysts were found in
92 per cent.

In the majority of instances these cyvsts resembled those of Eulamoeha coli,
and contained eight nuelei ; they measured 20 to 30 w in diameter, ‘:_illmllc*l
cysts were {Cll'l'ill'u’lllh present ; these contained only  four nuelei.  The
stained specimens agree with the published descriptions of the cysts of Euni-
amoeha lelragena. The cysts with eight closely aggregated nuclei, with well-
marked central karyozomes, correspond to the figures of Knlemoeba williamsi
of Prowazek,

The vegetative forms, in stained specimens, had a definite nueclear ring, and
corresponded with the deseriptions of Eatamocha eoli.

The percentage infeetion with amoebae was found to vary in different
localities, In one school. on & remote island, it was as high as 23 per cent,,
while in another, close to Suva, it was as low as 2 per cent,

On the whole the percentage infection with £, eoli in Fijians is much lower
than that given by the American workers for Manila. This can be explained,
perhaps, by the diet of the two peoples. which, amongst the Fijians, consists
almost entirvely of cooked farinaceous food, raw vegetable material being rarvely
consumei.

Intestinal flagellates, probably Trickomonas intestinalis, were found in 31 per

D2
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cent. of the stools; a great many small round and oval eysts 7 to 15 p
in diameter, possibly the cystic stage of this flagellate, were commonly
I'I'Il:'l.lllll‘i{"'l'["d.

A few words may be added about eertain other conditions which, from the
characters of the stools passed during life, were liable to be confounded with
amochic dysentery.

An Indian woman, passing dysenterie-like stools eontaining blood and mucus,
was found post-mortem to have a new growth of the right suprarenal capsule,
which had extended into the hepatic lexure and cause 11 ulceration.

Stools containing slimy mucus are passed in tubercular uleeration of the
intestine, and resemble in their macroscopic appearances those of amoehic
dysenterv.  One such case, in & Solomon Islander, wag met with: post-mortem,
In addition to extensive pulmonary tuberculosis, there was tubereular uleeration
of the small intestine.

A post-mortem on an Indian child who had passed stools containing quantities
of blood and slime revealed a phagedaenie condition of the vagina and rectum,
the latter being occupied by green sloughs. The large intestine was dotted
with large deep undermined uleers of a peculiar green colour ; the eaccum was
the seat of a large ulcer, which had perforated the appendix.  In microscopical
sections great numbers of micrococei, but no amoebae, were found. The
condition resembled the disease known as gangrenous rectitis, described by
). Daniels as ocenrring in Fiji.
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APPENDIX II

Showing the Mortality from Dysentery at the Colonial Hospital, Suva.
Compiled from the Statistical Returns of the Last Six Vears.

Furo- Fijians. Solomon Indians. Miscel- Total.

peans. Islanders. laneons.
1904 it i S [ e L B e S T o . 153
Deaths o RTRERE Rl e [P R s 8
Death rate—>5-2 per cent.
1905 s i R R 7 78 1 123
]]{'!i.t.hﬁ o n | . 2 . 1 7y | 12
Death rate—9-7 per cent.
1906 o b S Lt NS . I [ s T || S 2 .. 149
Deaths i i SR e e L e A gl
Death rate—I12-8 per cent.
1907 s A PRV~ (RO . I |3 [ R [
Deaths E: PR R A R Bl e
Death rate—10-4 per cent.
1908 i s s b 87 - B0 o g9 5 253
Deaths i are Ml L AR e S e I e s e ]
Death rate—4-7 per cent.
1909 = P ey BT e 80 oo BB L AR S B Lo 2Bh
Deaths s st AR s O e BT e

Death rate

91 per eent.

The returns given above are taken from the Government Blue Book statistics
and show a somewhat low and variable mortality. It must be remembered
that in these returns no distinetion is made between amoebic and bacillary
dyzentery, and also that many cases with diarrhoea, admitted for observation,
but who never developed dysentery, are included under this heading. It must
be borne in mind, too, that all these patients are treated under modern conditions
and under trained nurses.  Amongst the native Fijians the mortality is much
higher ; in 1908 an epidemie, of which there are accurate records, oceurred
on the Bewa river. In three months there were 38 cases with 11 deaths—a
mortality of 25-7 per cent. At the same time there were 139 cases amongst
the indentured Indians in the plantation hospital with a mortality of 2-8 per
cent. These Tndians are nursed under modern conditions and arve admitted
immediately they show signs of the disease.
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APPENDIX II.—continucd.

Returns from Provincial Hospitals (Sugar Districts) in Fiji, showing the
Mortality and Seasonal Incidence.—Nearly all Patients are Indians
working under Indenture on Plantations,

Grreatest Seasonal Number Deaths. Mortality
Locality. incidence. of cases. per cent,
1908 —
Lautoka .. May, June, July. .. 0 .. 1 .. 25
Rewa .. .. July, August. .. . 139 .. 4 .. 28
Navua .. December, .. . 61 3 8-1
Ba & Tavua .. August, September. .. 74 1 1-3
1909—
Lautoka .. March, April. i 45 .. 1 .. 22
Rewa (Indians). . February, March,
April, May. .. . 238 .. 8 .. 25
,» (Fijians) .. January. v B2 o .. 6 .. 93
Navua .. February, March, .. 100 .. 4 .. 4

Ba & Tavua .. July. .. = i /T O
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APPENDIX Il.—continued.

Returns from Provinecial Hospitals showing Death-rate amongst the
Native Fijians.

District. No. of Cases. Deaths. Mortality.
1905 —DBa : o 7 - 1
Bua R o
Cakondrove G 0
Kadawn T o
Macuata 1 &
Nadroga 7 3
Ra i} 3
Rewa T O

41 7 17 per cent.
1906—Ba : 11 1
Cakondrove 3 %
Kadavu 2 )
Macuata 1 'S
Nadroga 1 &
Ra. T 1
Rewa 4 1

29 5 17 per cent.
1907—Ba - b o
Cakondrove 2 9
Kadavn 15 0
Macuata : o 13 1
Nadroga .. 4 3 2
Ra : 12 2
Fewa ) 0

a4 5 .. 8percent.
1908—DBa 4 1
Bua - 1 (@)
Cakondrove 3 1
Kadawn 10 O
Macnata 4 )
Nadroga 15 1
Ra 3 0
Rewa al 2
71 b 7 per cent.

1909—Ba e 5 2 0
Cakondrove e it 3
Kadawn B R {1 16
Macuata .. e 22 1
Nadroga .. o 5 1
Ra . e [ 4
Bewa . . (i1 6

191 31 L6 per cent.
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APPEN-

TagLE showing reaction of patients’ sera, at different periods of the disease
from other cases but belonging to other types, according to their
microscopic method of agglutination used. Time limit allowed in

Type to which baeillus izolated
from patient’s stool belongs, and
form of dyzentery from which

Day of illness on |

R e Agglutination with

e | patient’s own serum.
patient was suffering. i [
A, —Clinically acute ease .. oo oo Llth day Dilution 1 : 200
A.—Clinically acule case ., i) i Bih day Dilution 1 : 200 -
A, —Clinically mild ease i s o Sth day Dilution 1: 100 —
Sth day Dilution 1: 50 —
A.—Clinically aeute case .. o - Sth day Dilation 1 : 100 —
sth day Diilution 1: 100 -
A.—Clinieally aente caze . £ i ith day Dilation 1 : 500 -
A.—Clinieally fulminant or toxie ease .. Sth day Dilution 1 : 200 -
12th day Dilution 1 : 500 --
A.—Clinieally mild case .. i o dth day Dilution 1 : 100 -+
|
B.—Clinically acute caze . o -] Tth day Dilution 1 : 200 -4
C.—Clinteally fulminant or toxic case i ath day Dilution 1 : 200 -
D.—Cligieally mild ease .. o s Tih day Dilution 1: 100 +
E.—Clinically acute case .. X o sth day Dilution 1 : 500 -
E.—Clinically acute éase . i i Oth day Dilntion 1 : 500 -+
E.—Clinieally acute case | Ek e 1lth day Dhilution 1 : OO
. —Clinieally mild case o " i dth day
F.—Clinically mild ease .. e it Sth day
L.—Clinically mild ease . & 2 | #th day Dilution 1:50 —
G=-Clinically acute ease ., o o dth day Dilution 1 : 100 —

In the ease of natives it is  difficult to ascertain the exact date of the onset of
ingpectod and ars sent to hospital




DIX V.

towards baeilli isolated from their own stools, and also towards baeilli isolated
fermentation reactions.  Only 24-hour cultures in peptone broth and
each case being one hour,

1
Reaction of patient’s serum Day of illness

Agolutination tests of sera of other towards dysentery baeilli ol- o which
pationts suffering from bacillary dysentery.)  tained from other sourees and [ these tosts
belonging to other types. | were mado,
Of 26 oither patients— With bacillus type Al : 200 < | 5th tlay.
in 13 pozitive reaction in dilution 1 : 100 o o e I 0204 o

in 4 positive reaction in dilution 1 @ 200
in 4 negative reaction in dilutiond @ 100
OfF 4 other patients With bacillus type A 1z [0 4 dile clay,
in 3 positive reaction in dilution 1 ; 100
in 1 pogitive reaction in dilution 1 ; 200

Of 10 other paticnts— With bacillus type 1 : 50 Ath day,
in G positive reaction in dilution 1 : 100 o i w A 100 Sth day,
in 2 positive reaction in dilution 1 200 | i b o B 1:dl —
in 2 negative reaetion in dilution 1 @ 100 | [

Of 5 other patients— With bacillus type A 1: 100 Bth day.
in 4 postiive reaction in dilution 15 100 i - o E1:1 — I
in 1 negative reaction in dilution 1 : 1040

OfF 16 other pationts— With baeillus type A 1 : 100 L tith day.
in 3 positive reaction in dilution 1 : 100 = = o D1 300
in 4 positive reaction in dilution 1 : 200
in 7 neggtive reaetion i dilution 1 100 |

Of 1 other paticnt— With bacillus type A1 200 + Sl day.
dilution 1 ; 100, negative reaction = == o 1200 &

0Of 1 other patient— With bacillus type A 1 100 - 4ih day.
dilution 1 ¢ DO, positive reaction et i s Bl 1 — |

With baeillus typoe A 1 : 200 - Tth day.
1 = b BT 200
| With bacillus type A I': 200 4 [ 5th day.
an n T I] I H :“” _:"

Of 10 other patienis— With bacillus type A 1: 100 — | Tth day,
in 3 positive reaction in dilution 1 100 o o W DY:log 4+
in 1 postiive reaction in dilution 1 @ 500
i U pegative reaction in dilution 1 : 100

Of 7 other patients [ With bacillus type A 1 : 200 Brd day.
in 2 positive reaction in dilution 1: 50 | i A o L2200 4 sth day.
in 1 positive reaction in dilution 1 100 = = B 1200 4
in 4 negative reaction in dilution 1 : 100

Of 2 other patienis— With hacillus type A 1: 100 Tth day.
in 1 positive reaction in dilution 1: 350 o o 5 El: o0 4
in 1 negative reaction in dilation 1: 50

Of 2 other patients— With bacillus type A 1: 10400 L+ fith day,
in 1 positive reaction in dilution 1 : 30 e = w G 1z 100
in 1 negative reaetion in dilution 1: 100

Of 2 other patients— With baecillus type A 12 100 — dth day.
in 1 pozitive reaction in dilution 1 : 100 a5 - e D1:100 — |
in 1 negative reaction in dilotion 1z 10460 [

OfF 5 other paticnts With baeillus type A 1: 100 — ath day.
in 3 positive reaction in dilotion 1@ 100 o e w DD1:100 —
in 2 negative reaction in dilution 1 : 100

Of 3 other paticnts— With baeillus type A 1: 50 — | 5th day.
in 1 positive reaction in dilution  1: 50 . . o Bl G —

in 2 negative reaction in dilution 1: 50
With bacillus type A 1: 100 4 | dih day.
L] 2 L] 1.. ] B In” !'-

dysentery, Most of the cases, however, were of prisoners whose stools are daly
immediately they show signg of this disease,
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AFPPENDIX VI.

Agglutination Tests with sera of Patients under observation and suffering
from symptoms of Bacillary Dysentery.

Sera of 112 cases were tested. A positive -&ngutlnﬂium with Shiga’s bacillus
in dilutions of from 1: 100 to 1 : 200 were obtained in 83, or 74:1 per cent., of the
cases,  Only twenty-four hour cultures of the bacillus in peptone broth were
used. Observations were made in hanging drops in welled slides. The time
assigned for the test was one hour in each case.

A series of thirty-two cases was tested with enltures of Shiga’s bacillus and
Flexner's bacillus (fermenting mannite, dextrose and maltose, and belonging
to type E. vide Appendix II1.); these were obtained from Professor R. T. Hewlett
and Dr. F. W, Twort,* and brought out to Fiji: they had been subeultured
for several vears,

Shiga maintains that eultures of bacilli are only H-l_l]t:ll:li{" for agglutination
tests immediately after they have been isolated. In view of this statement,
not much reliance was |}|.1:'1't| upon the results obtained with bacilli subeultured
over a long period.

These cases, from which the sera were obtained, have been subdivided
according to their clinical severity.

There were 14 mild or catarrbal cases.  Of these—
9 agglutinated Shiga’s bacillus (type A) in a dilution of 1 : 200.
4 :i.gmlutllmtf:l Flexner's bacillus {tyvpe E) in a dilution of 1 : 204,
One case failed to agglutinate either.

There were 14 acule or wlcerative cases. O these
10 agglutinated Shiga’s bacillus (type A) in a dilution of 1 : 200.
2 agglutinated Flexner's bacillus {h pe E) in a dilution of 1 : 200.
4 cases failed to agelutinate either.
Only one case agglutinated both tyvpes of bacilli.

There were 4 foxic or fulminani cases,
All agglutinated Shiga’s bacillus (type A) in a dilution of 1 : 200.
One agglutinated Flexner's bacillus (type E) as well, in a dilation of 1 : 200,

A series of 80 cases was tested with broth cultures of bacilli freshly isolated
from dysenterie stools and from the intestines, post-mortem. These cases are
again subdivided according to their clinical severity.

42 were mild or catarrhal cases.  Of these—
28 agglutinated Shiga's bacillus (type A).
16 up to a dilution of 1 : 1040,
12 up to a dilution of 1 : 200.

Flexner's bacillus, belonging to two varieties, was used, namely, types 1
and E, vide Appendix TII.

I8 cases were tested with cultures of bacillus type 1.
10 agglutinated the baeillus.
8 in a dilution of 1 : 100,
I in a dilution of 1 : 200,
I i a dilution of 1 : 500,

§ cases agglutinated Shiga's bacillus (type A) as well as bacillus D,

* The original enlture from whieh thiz baeilluz was obiained was type 4 of Firth, and
oave the snme reactions, as stated above, when first isolated.
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12 cases were tested with cultures of bacillus type E.
9 agglutinated the bacillus,
8 in o dilution of 1 : 50-100.
1 in a dilution of 1 : 500,
Only one case of this series failed to agglutinate a dyvsentery bacillus,

35 were acnle or wleeralive cases,
29 agglutinated Shiga’s bacillus (type A).
16 in a dilution of 1 : 10,
13 in a dilution of 1 : 200,
1 in a dilution of 1 : 500,
7 eages were tested with eulture of bacillus type D.
5 agglutinated the bacillus,
2 in a dilution of 1 : 100,
l in a dilution of 1 : 200,
2 in a dilution of 1 : 500,
4 agglutinated Shiga's bacillus (type A) as well as type D.
16 cases were tested with cultures of bacillus type E.
7 agulutinated the bacillus.
A in a dilution of 1 : 50-100,
2 in a dilution of 1 ; 500.
6 agelutinated Shiga's bacillus (type A) as well as bacillus E.
4 cases were tested with cultures of baeillus type F.
2 agglutinated the bacillus in a dilution of 1 : 1040,
2 eases aggelutinated Shiga’s bacillus as well as type F.
7 eases of this series failed to agelutinate a dysentery bacillus,

3 were toxie or fulminant cases,

All agglutinated cultures of Shiga’s bacillus (type A).
1 in a dilution of 1 : 100,
I in a dilution of 1 : 200,
I in a dilution of 1 : 504,

All agglutinated Flexner's bacillus (tyvpe E).
I in a dilution of 1 : 100,
1 in a dilution of 1 : 200,
1 a dilution of 1 : 500 .

All agglutinated Shiga's bacillus az well as type I.

APPENDIX VII.
ANALYSIS OF CLINICAL CASES.
(1) My or CararrHar ForMm oF DyYsSENTERY.—AN A¥aLysis oF 90 Cases.

The temperature was raised only at the commencement of the attack, and
fell to normal on the second day in 44°6 per cent.  In only 7°7 per cent. was a
temperature of over 100" F. registered—in one case it was 105° F.

The pulse rate waz not accelerated above normal in a number of instances.
In only 20 per cent. of the cases was a pulse rate of over 100 per minute recorded.

T'he tongue remained clean thronghout the attack in 156 per cent.

Tenesimus on defaecation was noted in 62:2 per cent.

Abdominal tenderness, especially in the left iliac fossa, over the sigmoid
flexure, was found in 60 per cent.  (Tenderness over the eaccum and ascending
colon was noted only four times.)  The eontracted coils of the sigmoid flexure
could be palpated as a definite movable cord in 23-3 per cent. of the cases,
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Stools.—The first stools passed consisted of blood and mueus without the
addition of faecal matter in 23-3 per cent.  One case passed a normal stool at
the commencement, followed by others consisting of pure blood and mueus,
In 7-7 per cent. the motions were solid and faccal, but coated with blood
and muens,

In the remaining cases the stools consisted of liguid yellow faecal material,
together with blood and mucus.  In a few instances the colour of the facces
Was Froch.

(2) AcuTE ok ULCERATIVE FoRM oF DYSENTERY.—AN ANALYSIS oF 54 CAsks.

The temperature was raised above normal at the commencement in every
case but six. In 74 per cent. the temperature registered above 1002 FI_,
extending over a period of from two to nine days. The corresponding pulse
rate was accelerated over 100 per minute in 24 per cent.

The tongue was furred in every case.

Tenesmus on defaecation was noted in 925 per cent.

Abdominal ienderness over the sigmoid flexure was present in 685 per cent. ;
the contracted coils of the sigmoid could be felt through the abdominal walls
in 407 per cent.

Stools: In 29:6 per cent. the stools first passed consisted entively of blood and
mucns, but in the remaining cases of vellow and green faccal material, often
containing undigested curds.

(3) For A TFuorrHer Accoust orF Toxic or TFurmixaxt Cases, vide
ArrExmix XIV,

Appendix VII.—CHART 1.

Digease : Mild or eatarrhal form of baeillary dysentery, with no rise of temperature,
Name: Andrigno 3. Race: Fijian. Age: 26, Diet: Milk.

October, 1910, 1 2 3 4 5 G 7

ME|ME|MEIME|ME M E]’M,;E_ B
Temperatope—- }
Fulirenhell Scale. o - -
Novmal 99 |- T | e
- -"‘: - I : . '_3?': Normnl,
Irvsentery bacillos, i 1 i
fermenting lactose e T R
{type G, solated from 0 T 1 = e
stoole. Datient’s serum 987} -+ 1+ f : ‘
did not aggintingte k- B : i 1 ;
any bacilli of dysentery B ] Rl R 0 i : g -
ETOTT. i ] | ] B LR
? H X e R | '
° | 36
Pulse—Fragueney.
Howeals.
Now of f Marning, 3 1 Lz [ |
Maotions, []-;\'clll-u'..'. I!r 2 | i l
Ikeacripthon E :?: = =
of Btools, "i Eii - E
=] =
L5 g 2




Appendix VII.—CHART 2.

gease - Bacillary dyzentery ; mild or eatarrhal form, with initinl rize of tomperatore,

Name : Eparama.  frace : Diet = Mille,
Cretober, 110, 11 12 13 14 (K1} 20 a3 23
M_Eihl'l EMEMEME ME|MEIMEMEIME|
Erngeral ire L | A S | [ {_f
Falirenheit | | |
Henlle. |
| |
101° 5 8
L |
ikl llnw of B ] i =
crentery
ll."j“lHIT_l:E'H"'fn] -T | it ] 38
I|1|I:I-I[t=.1_l‘ o IDD ; |
ote = low parlse. I
liis was often i
el during |
-||1.':|!hi:i'-.-l'l_|i.'l'. i
WMEC L s 1N o o T R
W Fijans. 99 .
Normmal. | - _3,?
| X
& |
98 5 : ’( .
AT Al
97 Lt B L] e kﬂ!‘! l h . ,..,d"-_.._.___ )
I ¥ : =
ulse=—Froguoney . .Y b 48| g0 |60 =1
Bowehs / b e !..-—" r |
LT
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A = e e (e e —_— —— b ———
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rg—'.. = %-u Eﬂ.; E: . : %
et | R T8 254 2§ §%4 g 2
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R b1 | £2 33F 2; £aF : :
Fom = &% &8s EE £ -




Appendix VIIL.—eontinued —CHART 3.

Disease : Bacillary dysentery ; oeute form. Name: V. A, Esq. face: Ewropean (planter).
Age : 26, Ihei: Milk.

April, 1910 May
2 26 27 28 29 30 1 2 3 + o i | b H) 10 11
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APPENDIX VIIIL

(1) Details of a Case of Relapsing Dysentery apparently belonging to the
Bacillary Form.

An Indian male, aet. 29, was admitted to hospital in October, 1910, with all
the symptoms and signs of an acute attack of dysentery. He passed on an
average fifteen to twenty stools in the twenty- four hours ; these contained a
great deal of adhesive mucus, rarely with the addition of blood. The
tmnpm ature was raised to 100° F. for the first two days after admission. There
was considerable abdominal tenderness, and the sigmoid could be distinetly
palpated in the left iliac fossi. There were signs of conzolidation, probably of
tubercular origin, at both apices, especially at the left. His hamnnglﬂh!n
percentage was 70. The stools contained numerous Ankylostome ova, red
blood cmpu*;cle*s and swollen vacuolated epithelial cells. His physical
condition was very poor; he was very emaciated, but improved rapidly on
sodium sulphate and eyllin treatment.” After seventeen days’ stay in hospital
he was discharged., He was then passing normal stools, had no abdominal
pain, and had put on flesh. His serum agglutinated Shiga’s bacillus i a
dilution of 1 : 204,

Three weeks later he was readmitted, passing stools of a similar nature, con-
taining quantities of mucus, but no blood. The pulmonary condition had
seemingly not advanced, the abdomen was tender, and the sigmoid could be
distinetly palpated in the left. iliac fossa ; he again nnpmx ed on treatment with
sodinm mﬂp]mt:: and eyllin, and was discharged a month later in good
condition passing normal stools. His serum  still agglutinated Shiga’s

bacillus. No amoebae were ever found in the stools, though Lh&lﬂllll"d
frequently with this object in view,

(2) Detains oF A CAse oF AcuTE DYSENTERY FOLLOWED BY SYMPTOMS
RESEMBLING THOSE OF SPRUE.

An Indian male, aet. 59, was admitted to hospital with a typical attack of
acute dysentery. Temperature 101°F. The tongue was furred and abdomen
tender ; he was passing numerous stools, containing quantities of mucus and
blood, and accompanied by tenesmus. There was eonsiderable p:un on palpa-
tion over the sigmoid flexure,which could be distinetly felt. He was in hospital
altogether two and a half munthh and during the whole of that period, though
the mucous discharges were frequently examined mnmmvnplcu]h no amoebae
were ever found ; large vacuolated cells containing chromatin masses were
always present.

Though frequently tested, his serum never reacted towards the dysentery
bacillus. He continued to pass frequent bulky stools on an average of five to
ten a day. He was treated with cyllin and sodinm sulphate, and after the first
week he was passing no more mueus or blood. A few days later the abdominal
tenderness had disappeared, and there was no tn:-nn*;mus pain was com-
plained of over the liver, which was distinetly tender on pressure and definitely
enlarged ; there was no concurrent rise of temperature or lencocytosis. Three
courses of ipecacuanha treatment were given, beginning with five and working
up to thirty grains of the powder, but no definite improvement was noted. The
stools were still pale, frequent, bulky, of sour odour, and fermenting. They

still averaged about seven aday. The pain over the hepatic area still continued,
but his tongue was quite clean.
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Two months after admission he began to complain of sore patches at the
sides of his tongue ; glazed, raw, sensitive arcas were noticed on the edges
of that organ. The patient was now emaciated, and had dyspeptic symptoms
and marked abdominal distension.  On attempting to restrict his diet solely to
milk, he ran away, so that his subsequent fate could not be ascertained.
| may me ntion that the oceurrence of sprue amongst Europeans is considered
rare in Fiji.

AFPPENDIX IX.

Disposal of Excreta of Dysentery Patients in the Colonial Hospital, Suva,
Fiji.

The patients defaceate on an open verandah adjoining the dysentery ward,
The receptacles provided are pans with movable lids. These are primarily
intended to prevent the access of flies to the stool.  In many instances these
lids do not fit properly ; in others, actual holes have rusted thmugh the tin.

Many patients, especially when -ﬂ.-clltl}l} ill with dysentery, defaccate over the
sides of these pails, and even through a crack in the boards of the verandah,
soiling the ground below, thus making dissemination of the infective material
aneasy matter. After inspection by the medical officer, the stools are carbolized
and are then emptied by an attendant into a large pail, also fitted with a lid ;
during this process the flies have easy aceess to the interior of this large recep-
tacle, These pails are subsequently collected by a sanitary gang and dumped
out at sea. The pans themselves are washed underneath a I.II.-|} and the washings
pass into a drain, the outlet of which, conveying infective material, is situated
but twenty-four vmclﬂ away from the ward, and opens into a -:-]ump of grass.
The ground around is saturated, offensive, and swarms with flies.

The main Indian ward is :-ut'il-i.t-ul eighty yards, and the Fijian ward 150
yards, away up the hill. A number of patients were infected with dysentery
in these wards whilst in hospital suffering from other complaints. The
Fijians were especially affected ; their habit of eating their food spread out on
a common dish would give easy access to infected flies, which settle on the
food in great numbers,

The post-mortem room is another possible source of infection ; there the pipe
carrving infective material from the post-mortem table opens out on the hillside
but twenty yards away.

EXQUIRY INTO THE SPREAD OF ACUTE DYSENTERY IN THE
Nanive Gaons, Suva, Fu

The main gaol, Swra. This gaol accommodates some 200 prisoners, for
the most part Indians ; there were also a few Solomon Islanders and Fijians.
It is situated about one and a half miles from the town, on the shores of the
harbour, and accommodates also thirty female prisoners, though on an
average about a dozen are detained there,

Out of a total of 157 cases of acute dysentery under observation at the

‘olonial Hospital, no less than eighty were prisoners from the gaol, and of these
fifty-six were Indians. These figures, I think, indicate the prevalence of acute
dysentery at this institution. The warders are Fijians, of whom several were
also infected. The quarters for the women are situated on higher ground ;
their cooking and sanitary arrangements are guite separate from those of the
men. No cases of dysentery oceurred amongst them ; they never leave the
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ganl, whereas the men are at work in gangs during the day and undertake a
oreat deal of the |}n|}|l{ work of the Colony.  The surface :lrmml.gt iz excellent,
and the snol itself is kept very clean. There are proper latrines for the men ;
the dry-carth svstem is adopted, each eloset is provided with a wooden lid, and
the faeces are covered with lime immediately by an attendant. The Illhhf.-
stools are passed in a sort of iron cage leading off from the dormitor v into which
the men are locked every night. The excreta fall into an open drain, out of
which they are !Imlwl{-wly morning into a closed drain-pipe, which fr{*nluwlll:\
becomes blocked ; the habit of the prisoners in using a kind of reed to cleanse
themselves with also adds to the obstruction. This drain is frequently out
of order ; the ground around is soiled, and probably constitutes one of the main
foci of infection in the gaol.

A new fly-proof kitehen is being built, but the old one is a dirty open shed.
Ine food is served in another open shed, and in both of these places is liable
to contamination by flies.

The gaol generally is particularly free from these insects, but they collect in
numbers round both the day and night Iatrines and the kitechen.

The food is good, and consists of beef, one pound of rice, one pound of bread,
pumpkin and beans, ad lbitwm, per man.  The water supply is good, and is the
same as provided at the town of Suva, namely, by pipes from reservoirs situated
four miles from the town.

The excreta, removed daily from this dry-earth syvstem by a sanitary gang
of conviets, are placed on barges and dumped out at sea.  No cases of dysentery
oceurred amongst the sanitary gang, which also performs the same service at
the residences of the E Uropean Government Officers.

All the Hindoos wash their hands before meals, and have two baths a day ;
they are kept much cleaner and receive much better fare than the eoolies in the
plantations.

The Fijian gaol, Nasove, Suve.  This is a small prison to accommodate thirty
Fijian prisoners and two constables. 1t is situated in the grounds of Govern-
ment House ; several of the most severe cases of dysentery amongst the Fijians
ocenrred in this institution. The quarters are constructed in the shape of
Fijian houses, or buris.

There is a dry-carth latrine, which is infested with flies. The exereta are
covered with ashes after deposition. The kitchen is a tin shed, not sereened,
and flies abound and have free access to the food. The night-soil system is
similar to that adopted in the large gaol ; the receptacle is a bucket, which i=
emptied in the morning.

The police barracks, situated in the vieinity, accommodate forty native
constables, who sleep in native huts, The latrines are on the dry-earth
system, and are eleanly kept.

Ont of fifty-four Fijians suffering from acute dysentery, and who came under
observation, seventeen were prisoners and twelve were constables living in
this gaol.

A complete drainage secheme has now been completed, and when installed
the hospital and gaols will be linked up in the general system, and then these
possible foci of infection will cease to exist.
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APPENDIX XI.

Abstract of three Cases, belonging to the Toxic or Fulminating form of
Acute Dysentery, who died after treatment with sodium sulphate ;
together with a summary of the post-mortem findings.

(1) Fijian wmale, act. 30, admitted with a temperature of 100° F., great
abdominal rigidity and pain.  He passed over thirty stools per diem, consisting
of green faccal matter, together with a great quantity of pink mucus, and
accompanied by considerable tenesmus. The tongue was covered with a dense
white fur,

Treatment consisted of sodium sulphate, one drachm every hour for the first
twenty-four hours, and then four-hourly. The temperature remained raised
for four days and then became subnormal.

Two days before death he became collapsed and passed a quantity of melaena,
The stools were still very frequent, the pulse 130 per minute and very weak,
the abdomen very tender, especially in the left iliac fossa. The heart sounds
became hardly andible, and the patient collapsed and died,

Post-moriem. Thorax. All organs were healthy : there were adhesions at the
apices of both lungs, but no signs of tuberculosis.

Heart. All eavities contained dark, fluid blood. The right ventricle was
dilated,

Abdomen. The liver, kidneys and pancreas appeared healthy, The gall
bladder was distended ; the spleen was small, dark and diffluent.

The alimentary canal. The stomach and duodenum were healthy.

The small intestine. In the upper part of the jejunum six specimens of
Necalor americanus were found. The lower part of the ileam was injected
and contained black, blood-stained mucus.

The large intestine. The caecum and the whole of the large intestine were
ina similar condition ; the intensity of the process inereased as the rectum was
approached. The intestinal contents consisted of mucus and a great deal of
black melaena.

The intestinal walls were greatly thickened, the whole of the mucous
membrane being gangrenous and of a bright green colour, covered with thick,
blood-stained mueus. In places the necrotic layer had slonghed away. The
process was most severe in the lower part of the rectum. No actual uleera-
tion was seen.  The mucous membrane of the appendix was healthy,

i2) Fijian male, aet. 20, was under observation seventeen days before death.
He was admitted for severe tertiary yaws ulcerations, but contracted dysenter ¥
while under treatment in hospital. FFor the first t.l.uul&], s the temperature l:ll:‘f."l‘l.
rose above normal, but became irregular (up to 100° F.) during the last week.

The stools mnsmtml for the most part of foul green faeces, containing large
masses of pink mueus and blood which resembled frog’s spawn and numbered
about twenty per diem. At first there was no abdominal tenderness, but this
became very marked towards the end.

The pulse throughout remained thin and weak. Death took place suddenly,
apparently from collapse. Treatment consisted of sodium sulphate, one
drachm, for the first tw 0 ila,\.'s. thuu the same dose four-hourly.

All the organs were hmltln

Alﬂmm*n Liver, kHlm"'. 8 uncl pancreas appeared healthy. The spleen was
small, dark and diffluent. The stomach and duodenum were healthy.

The small intestine was perfectly healthy throughout its extent ; no parasites
were fooand.
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The large intestine.  On opening the caecum, ragged irregular-shaped uleers
were seen spreading over the surface. The solitary lymphoid follicles were
large and distinet; the uleers apparently had their origin from these points.
The intervening mucous membrane appeared healthy.

Aseending, transverse and descending colons contained numerons uleers and
submucous haemorrhages ; the surface was lined with tenacious strawberry-
coloured mucous. The contents consisted of liquid green faccal material,

The sigmoid flexure was most affected, being of great thickness and studded
with small uleers, the intervening mucous membrane being greyish-green in
colour and the blood-vessels dilated. There was a small patch of apparently
healthy mucous membrane in the pelvie colon. The most intense uleeration was
situated in the rectum, where sinuous uleers could be traced under the mucous
coat. The mucus membrane of the appendix was normal.

(3) Indian male, act. 45, was under observation eight days before death.  On
admission he was in a very emaciated state. The tongue was dry and furred ;
abdomen sunken and acutely tender. The sigmoid flexure could be distinetly
palpated in the left iliae fossa.

The temperature registered 100° F. ; the stools numbered over thirty per diem
and were very foul, consisting of green faecal matter and large quantities of
blood-stained mueus.  There was considerable tenesmus on defaecation.

In a few days the stools contained more and more melacna; the patient
collapsed, continually passing stools of the foulest deseription. He gradually
sank and died.

At the post-mortem.—Thorax. All organs were healthy.

Abdomen. The right iliac fossa contained a quantity of bright yellowish-
green pus. There were recent adhesions between the neighbouring coils of
intestines. Two small perforations were found on the ventral aspect of the
Caecm.

Liver, kidneys and pancreas were healthy. The spleen was small, hard and
dark. The mesenteric glands were not enlarged. Stomach and duodenum
were normal,

The small intestine was normal throughout the whole extent, and contained
quantities of bile-stained mucous.

The large intestine. The caecum contained a large ragged ulcer extending
through all the intestinal coats, and perforation had oceurred in two places. The
rest of the large intestine was occeupied by large ragged ulcers with greatly
thickened margins; in places the mucous and submucous coats had been
stripped away, leaving the muscular coat bare.  The reetum was much thickened
and the mucous membrane consisted of a thick yellow slough. A collection
of pus was found occupying the recto-vesical fascia.

APPENDIX XII.

Details of two cases, treated with anti-serum injections combined with
the administration of cyllin by the mouth, and who died while under
treatment ; together with a summary of the post-mortem findings.

(1) Indian female, act. 20, found on the road in an exhausted eondition. On
admission her temperature was 98:8° F. ; pulse very weak and irregular. There
was oedema of both ankles, and the urine contained an eighth part albumen.
The apex beat was situated outside the nipple line, and the cardiac impulse
was hardly perceptible. The heart sounds were weak, and there was a well-
marked haemie murmur.
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The patient was hardly conscious ; the tongue was thickly furred, the abdo-
men not tender ; ten stools were [mm-.ml in the first twenty- -four hours consisting
of foul green facces and quantities of mueus and blood. llunmunlm.ulh
numerous ova of Anbylostoma duodenale, pus cells and red blood corpuscles
were found.  The haemoglobin was found to be 50 per cent.,

Aninjection of anti-serum, twenty ce., was given subeutaneously, immediately
after admission, eyllin thirty minims per diem and sodinm aulplmtc one drachm
every four hours.

Two days after admission the patient became unconscious, and the pulse
irregular (120 to the minute), the respirations unequal. Typical wracmic
convulsions set in, starting in the right arm and gradually working over the
whole body. The breath was ammoniacal ; there was incontinence of urine and
faeces, Strychnine grs. 1-22 was injected, normal saline transfused, and
4) ce. anti-serum  given subeutaneously and intravenously.,  The patient
never regained consciousness, and died.

The post-mortem was performed one hour after death.

Thorax. All the organs were healthy.

Heart. There was dilatation of the right ventricle, and some hypertrophy
of the left.

Abdomen. The liver, bright yellow in colour, weighing thirty-seven ounces,
was very fatty and friable. The spleen was small, dark and diffluent.
The kidneys were large, pale and fatty, and there was no demareation between
cortex and medulla. The capsule stripped easily. The pancreas was normal
in appearance. The oesophagus, stomach and duodenum were healthy.

Smallintestine.  The jejunum was perfectly healthy, and contained numerouns
ankylostomes and one large female Adsearis Inmbricoides.  Of the ileum, the
upper part was healthy, the lower three feet were injected, especially round the
Peyer's patches ; just above the ileo-caeccal valve there was a small patch of
superficial uleeration.

In the ascending colon the mucous membrane was quite healthy ; the trans-
verse colon, on the other hand, was much thickened: the mucons membrane
wias straw er'l'l,r red in eolour, ulih patches of superficial uleeration here and
there. The neerotic marging were of a bright yellow colour. The whole
epithelium was very ﬂﬂll‘ll'lﬂtﬂllh, and haemorrhages in the submucous coat
were visible ; the deepest uleeration occurred on the exposed transverse folds
of mucous membrane.  The intestinal contents consisted of bright vellow liguid
facces. No gangrenous epithelinm of a green colour was seen.  In the neigh-
bourhood of the splenic flexure a patch of apparently normal mucous membrane
was found.

In the ascending colon and sigmoid flexure the change was very marked :
the mucous membrane presented an appearance like elaret jelly ; the rectum,
save for a few patches of uleeration in the upper part, was normal ; both ovaries
were eystic.  Shiga's bacillus was isolated from serapings of the transverse
colon post-mortem,.

(2) Fijian child, male, act. 1}, was admitted with a temperature of 99° F.
and abdominal pain; he was still being fed on the breast ; the tongue was
thickly furred, and there was great tenderness on palpation over the left iliac
fossa. The stools numbered about ten a day and consisted of green faceal
matter, together with mueus and blood.  Anti-serum was injected subeuta-
neously on three oce rwinn_:-: in doses from fwo to seven oo, | ::_1.'||in syrup {three
minims pure evlling was given by the mouth.  The temperature remained raised
anul 1'I‘l'l""lli!'l.|."1_ often ['{"-I..Ll'lll'lf" 104° F. at night-time; sponging was resorted
to. He was transfused with normal saline on three occasions.

The stools became normal and consisted of vellow faeceal matter. Three
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days before death signs of consolidation were found in both lungs. The child
died in convulsions., A post-mortem examination was performed immediately
after death, and the following condition found :

Thorax. There was broncho-pneumonic consolidation of the lower lobes
of both lungs. In the puralent exudate numbers of pneumococei were found.

Abdomen. Liver, spleen, kidneys and pancreas were healthy., Mesenteric
glands were injected and enlarged.

The jejunum and upper part of ileum were healthy and contained liquid
vellow faseal matter. The lower part of the ilenm was thickened and injected :
the mucous surface was ragged; yellow superficial sloughs could easily be
detached.

The mucous membrane of caccum and appendix was much thickened and
oedematous ; sago-like patches studded the whole of the colon, about the size
of a millet seed.  This appeared to be due to an effusion into the submucosa.
In the sigmoid a small patch of necrotic epithelium, about six inches long, was
seen.  There was injection of the mucous membrane of the reetum, but no actual
uleeration. No dysentery-like organisms were cultivated from serapings of
the affected bowel post-mortem.

Neither of these cases came under the category of the most severe or toxie
type of dysentery.

According to the classification I have adopted, they belong to the acute
clinical ['mm of dysentery. In neither case could the cause of death be
actually ascribed to the dysenteric process.

In the first, death was probably due to uraemia, consequent on parenchy-
matous nephritis, complicated by severe ankylostomiasis In the second
case there is little doubt that the actual cause of death was broncho-pneumonia
and that the actual dysenteric lesions were in the process of healing.

APPENDIX XIII.

Day on which stools Day on which stools
became entirely became normal and
faeculent. patient discharged
(1) SoprvM SULPHATE TREATMENT. from hospital.
Mild cases—Average of 32 . . drd day Sk Tth day
Acute cases— ,, ,, 15 .. 8th ., T 15th ,,

(2) Cyrux By THE MovuTH, Doses 60-90 MiximMs PER DIEM, IN ADDITION
0 TREATMENT WITH SOoDIUM SULPHATE.

Day on which stools Day on which stools
became entirely became normal and
faeculent. patient discharged.
Mild cascs—Average of 19 .. 2-T7th day s G- 5th day
Acule cases— ,, , 14 .. 6-5th ., s 13-6th .,
Toxic cases—1 case .. S Sth o e 19th i

(3) Cases TreEaTED BY INTRAVENOUs INJECTIONS OF ANTI-DYSENTERIC
SeErvM (LisTER INSTITUTE), TOGETHER WITH CYLLIN AND SODIUM SULPHATE
BY THE MouTH.

Day on which stools Day on which stools
became entirely became normal and
faeculent. patient was discharged.
Mild cases—Average of 41 .. 3 5th day 7- 8th day
Acute cases— ,, ., 22 .. 5-2nd 13=Thh

Toxic cases— ,, ,, <+ .. 14-25th |, 20-2b6th ,,
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APPENDIX XIV.

Abstract of five Toxic or Fulminating Cases of Bacillary Dysentery which
recovered under treatment with Injections of Anti-serum intravenously,
and Cyllin by the mouth.

(1) Indian, male, aet. 20, admitted in a collapsed state with a temperature of
102° F. The pulse was weak and rapid, over 130 per minute ; the tongue
thickly furred, the stools very frequent; these were green in c-‘.rluur very
offensive, and containing quantities of mucus and blood., There was consider-
able tenesmus on defaecation.

On the 4th day from the commencement of the illness the abdomen was very
tender on examination ; the coils of the contracted and thickened sigmoid
flexure could be felt as a tense, movable cord.,

Microscopical examination of the stools revealed no ova, but gquantities of
red blood corpuscles, pus cells and dizintegrating epithelial cells,  The haemo-
elobin percentage was 80,

He was treated with sodium sulphate, one drachm, for the first two days,
then three times a day. Cyllin syrup was given as an intestinal antiseptic in
half-ounce doses three times a dm. {30 minims of pure eyllin).

He was in hospital altogether for seventeen days. For the first four days
the temperature was raised and irregular, rcarlnn; a maximum of 102° and
103°F. He lay on the floor prostrated, involuntarily passing stools of the
foulest [1("{‘1‘[[1'[ ion, but too weak to pass them into the pail provided for the
purpose,

These stools consisted almost of pure mucus and blood, but econtained foul-
smelling faecal matter and wundigested clots of casein. Sloughs of mucous
membrane were passed and were examined microscopically.

The patient became extremely emaciated, the abdomen sunken. He was in
a very weak condition, evidently from want of rest and from physical exhaustion.
On the sixth day he was given cyllin in capsules. in four doses of five capsules
each, a total amount of sixty minims of eyllin a day.

A marked improvement was noted after this; the tongue began to clean,
and the faccal matter in the stools changed from a green to a yellow colour,
The number of stools gradually Llll]]ll]_]\hi"(l 50 that on the tenth day from the
commencement of the illness, he was passing but four a day. On the twelfth
day they contained no more mueus and blood.

The patient began to put on flesh at a remarkable rate: by the fifteenth
day of his illness the stools were normal and the tongue quite clean.

The serum of this patient agglutinated both Shiga’s and Flexner’s bacilli in

a dilution of 1:100.

(2) A Solomon Islander, aet. 40, admitted to hospital suffering from a severe
attack of dysentery. He was under observation twenty-nine days altogether.
The temperature was for the most part subnormal, but on three occasions was
slightly raised.

The history of this case exhibits some of the difficulties experienced in
attempting to keep a more or less accurate record of cases amongst these
natives. On one occasion he ran away and was brought back nearly dead,
and on another he refused altogether to take his medicine.

The stools at first averaged over twenty a day and consisted of foul-smelling
green faecal material and quantities of mueus and blood. On mu-ﬁrzmpwnl
examination ova of Tricocephatus dispar and Ankylostoma duwodenale were
found, besides great numbers of red blood corpuscles and pus eells.  His haemo-
globin percentage was normal. 20 ce. of anti-serum were injected into the
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median basilic vein and he was given sodium sulphate, 1 drachm four-hourly.
The tongue was very furred and the patient was in a very weak and emaciated
stade.

The abdomen was not at first tender to palpation, though the sigmoid flexure
could be distinetly felt ; later, however, the tenderness in this area was marked.

On the fourth day after coming under observation he ran away, but was
brought back after wandering two miles and having partaken of a large meal
of farinaceous native food. He was then almost pulseless and was given a
second injection of 10 ce. of anti-serum intravenously. The stools were still
very numerons, and of the foulest deseri iption ; the faccal material, when present
was of a bright green colour.

On the seventh day, sinee the patient remained in a very collapsed and
exhausted state, a third injection of 20 ce. of anti-serum was given, and on the
ninth day after admission great improvement was noted. The abdomen was
relaxed and no longer tender, though the sigmoid could still be felt as in the
left iliac fossa.

Heneeforward improvement was rapid and he put on flesh, and on the twen-
tieth day from the commencement of the attack he was passing normal stools,

A month after his discharge he was seen again ; he was then in excellent
condition, and was acting as a porter on the wharf and carryving heayy loads.

The serum of this patient agelutinated Shiga’s baeillug in a dilution of 1 : 100,

HJ Fijian, male, acl. 24, Elrllnlﬂwl in a critical state with a temperature of
100-2° F., a rapid |=u|~m-uul great abdominal tenderness.  He was passing stools
continuously ; these consisted solely of blood and mucus. The number of
stools ac l1:|.l.l|'|.r ||=l~.-¢ml was uncountable, so that the patient became exhansted
with straining. The tongue was thickly furred, and there was great tenderness
in the left iliac fossa.

Microscopical examination of the mueus passed revealed a great number of
vacuolated epithelial cells, red Blood corpuscles and pus eells.

He was ;.jwu an injection of anti-serum intravenously and eyllin in {*:I-[!‘i'llh"ﬂ
up to 60 minims a day, a dose which was afterwards incr eased to 90 minims ;
sotlinm sulphate was also g given by the mouth, 1 drachm every two hours. On
the third day after admission he was given a second injection of anti-serum,
20 ce., and on that day a small amount of green faccal matter appeared in the
motions. On the fourth day he began to improve ; the tongue became cleaner ;
on the fifth the motions contained vellow faecal matter for the first time.

Acute stomatitis then set in, commencing round the alveolar margins. The
whole of the bueeal mucous membrane became involved and of a green colour ;
the breath was most offensive.  Eventually, all the incisor teeth dropped out.
This process was controlled by frequently eleansing the mouth with a carbolic
mouth wash. There was oedema of the lips and of the face consequent upon
this inflammation. The abdominal tenderness disappeared, but the sigmoid
flexure counld still be distinetly felt. By the twelfth day the motions became
normal, the patient had begun to put on flesh and was discharged from
hospital at his own request, but was readmitted later for a further period of
convalescence owing to inability to perform his work ; his motions were quite
normal. A dysentery bacillus [fv|:|{- E) was isolated from the stools, and was
agglutinated |:|1, the patient’s serum in a dilution of 1 : 500.

(4) A Solomon Islander, male, aet. 20, admitted with a temperature of 102° F.,
a small, rapid pulse, and great "abdominal tenderness was most marked in the
left iliac fossa, where coilzs of the ‘-uglm}lcl flexure could be dizstinctly felt
through the abdominal wall. He was passing over twenty stools a day, accom-
panied by marked tenesmus. These consisted of green faeces and quantities
of blood and macus.
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On microscopical examination vacuolated epithelial cells, red blood corpuscles
and pus cells were seen, .

Anti-serum, 20 ce., was administered intravenously, and eyllin in capsules
up to 60 minims a day was given by the mouth, together with sodium sulphate,
1 drachm, every two hours. Later a second m]mtmuuf anti-serum was given
intravenously, as the temperature remained irregular and the patient’s condition
ilidd not materially improve,

On the seventh day after admission the stools beeame less frequent and
contained a considerable amount of vellow faccal matter, together with quan-
tities of blood and muens.  On the tenth day the abdomen was no longer tender,
though the sigmoid could still be felt.  On the twelfth day the tongue cle aned
and the stools beeame half formed, and from this date onwards contained no
more mucus or blood.

An acid type of dyzentery bacillus (type 15) was isolated from the stools, and
was agelutinated by the patient’s serum in a dilution of 1: 100,

(5) Fijinn, male, act. 24, a constable from the Fijian gaol, was admitted with
a temperature of 10004° F., a rapid pulse and great abdominal tenderness,
especially marked in the left iliac fossa. The motions actually numbered, as
far as could be ascertained. over fifty in the twenty-four hours.  They consisted
for the most part of blood and mueus ; faecal matter, when present, was foul-
smelling, of a green colour, and contained no ova of intestinal parasites,

Great numbers of pus cells and red blood corpuscles were seen on micro-
scopical e \;mniuutiuu '&uli serum, 20 ce., was administered intravenously,
and GO minims of eyllin in capsules were lrlwu by the mouth, together with
sodinm sulphate, 1« lrachm, every two hours. A second 1:|1_|L‘.i.tlnll of anti-serum
(20 ec.) was given on the second day, and the dose of eyvllin was increased to
O minims a day.  On the fourth l:l.l".,' after admission he completely collapsed,
the pulse became imperceptible at the wrist, the heart sounds just audible, and
the patient very restless,

Tinet. opii in 3-minim doses was given every two hours for three days by the
mouth, and two pints of normal saline were transfused into the pectoral muscles,

The patient then fell into a deep sleep, after which his condition became much
improved and the pulse gained in strength. He still passed a preat number
of stools, resembling the so-called * meat washings,” and these on several
oceasions contained sloughs of mucous membrane, which were examined micro-
scopically.  The temperature remained irregular.

On the twelfth day of the illness, after having indueed his attendant to give
him a eold bath, he once more collapsed and became pulseless ; his temperature
fell to 95:6° . The pulsze remained irregular and weak for three days, during
which time the heart sounds were hardly audible.  Stimulants were given and
normal saline, one pint, transfused. Two injections of anti-zerum (30 cc.),
given intravenously and subeutaneously, were followed by great improvement
in the general condition of the |:|.Llwui For some time past he had been
strange in his manner and speech ; his mental condition did not improve
till convalescence was fairly established.

He was now absolutely emaciated, abdomen sunken, the skin shrunken and
inelastic, so on the sixteenth day another injection of normal saline was given
and was absorbed with great rapidity. From this time forward improvement
was rapid and p:mummm'll and the patient began to put on flesh.  Conenrrently
with the general improvement, the tongue hecame elean and the stools yvellow
and faecal, so that three weeks from the commencement of the attack he was
passing normal stools.  Signs of pulmonary tubereulosis at both apices were
now dideovered, as the temperature still remained of a hectic tvpe. Shiga's
bacillus was isolated from his stool, and was agglutinated by his serum up to
a dilution of 1 : 504,
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Appendix XIV.—confinued —CHART 7.
Bevere case of bacillary dyzentery treated with anti-serum intravenonsly and with
g evllin by the mouth., .
Digease : Bacillary dysentery : toxie or fulminating form. Name : Tevita 3. face: Fijian.
Age s 24, Daet: Milk.
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APPENDIX XV.

Summary of cases of Amoebic Dysentery.

(1) Indian male, act. 25, had blood and muecus in stools for two weeks before
admission to hospital.  Stools numbered twelve to eighteen per diem, consisting
almost entirely of pure blood and mucus. His temperature was 101-5° F_, his
tongue was furred ; there were rigidity and tenderness over the sigmoid flexure
and slight tenesmus on defaccation. A great number of active amoebae were
found in the muens ; these measured 20 to 30w in diameter,  In the unstained
state the nuclens was not visible, but the endoplasm was very granular ; ova
of Anbkylostoma duodenale were also found in the stools.

Mucus from the freshly-passed stool was cultured on Conradi-Drigalski
medium, but no bacilli lL‘-]LI'III:IIIII." the dysentery bacillus were isolated.

Agglutination tests with cultures of Shiga’s and Flexner's bacilli in a dilution
of 1: 50 gave a negative result.  After the administration of four doses of pulv.
IIJ{’E',II{* {grs. 10- 30) he was passing formed yellow stools,

(2) ."mhun wmale, act. 18, had blood and mucus in stools for four days before
admission to hospital. Stools numbered six to eight per diem, and consisted
of brown faecal matter, fresh mueuns and blood.  On microscopical examination
of the stools, ova of Tricocephalus dispar, Ankylostoma duodenale and Asearis
fumbricoides were found. Great numbers of active amoebae and flagellates,
probably Trichomaonas infestinalis, were also present.  The nuelei of the amoebae
were not visible in the unstained specimens ; the endoplasm was very granular,

The temperature was normal on admission ; five days after he had a rigor
with marked hepatitis ; the liver was enlarged and tender. The temperature
remained raised for two days, and there was a lencoeytosis of 10,000,

On treatment with pulv. ipecac. (grs. 30) the stools rapidly became normal
and all signs of hepatitis disappeared.

After tllbchﬂl'"(* he had no more symptoms of dysentery : he was examined
two months after and found to be quite normal.

The serum of this patient was tested against a dilution of Shiga’s bacillns
1 : 100 with a negative result (Chart 10).

I[TI European male, act. 33, had been ill for three months before admission,
passing blood and mucus in hlb stools.  He had been treated during this period
with salines, but although he improved temporarily a relapse always oceurred
when he partook of a more extended dietary,  His temperature on admission
was 102° F., intermittent in type, and remaining raised for eleven days.

His tongue was thickly furred and he was acutely ill.  The abdomen was very
tender to pressure, especially over the sigmoid flexure. The stools, which
consisted of very offensive liguid brown faecal matter and a guantity of mucus
and blood, averaged about ten to eighteen in number per diem.

Numerous active amoebae were found in the mucus ; these measured 20 to 30 o
in diameter ; the nuelei were not visible in the fresh state, and the endoplasm
was granular.  After the administration of pulv. ipecac. (in doses of from 5 to
30 grains) over a period of fourteen days, the temperature rapidly fell to normal,
and the stools became healthy and averaged one a day.  After three weeks’
stay in hospital he was discharged.

The serum of this patient did not agglutinate Shiga's bacillus.

(4) Solomon Islander, male, act. 25, admitted to hospital with a temperature
of 102° F. and a dirty fmlglm He was evidently suffering from pulmonary
tuberculosis, of which there were definite signs at the right apex ; his spleen
was Elll&rgctl probably owing to long-standing malaria, There was considerable
anaemia ; the haemoglobin index was only 40 per cent. His stools were very
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numerous, twelve to eighteen a day ; these consisted of foul faecal matter
ml.mmtvlv mixed with mucus and blood, bearing a remarkable resemblance
to strawberry jam.  On microscopical menmtmu, numbers of active amoebae
were found ; these measured about 15 g in diameter. The nucleus was not
visible in a fresh state, and the endoplasm contained no granules. A number
of amoehic eysts, measuring 20 to 30 p in diameter, were “also geen ; they con-
tained eight nuclei (in this respect resembling the cysts of Amoeha wh] Gireat
numbers of active trichomonas and small cysts were also present, in addition
to ova of Ankylostoma duodenale. His serum was tested against a culture of
Shiga’s bacilli with a negative result.

After a few days in hospital there was acute tenderness over the hepatic
area, and the liver was definitely enlarged. The sigmoid flexure was acutely
tender on pressure.  After the administration of puly. ipecac. (grs. 5 to 30) his
stools became normal, averaging but one or two per diem, and no more amoebae
could be found. The abdominal tenderness disappeared.

The patient succnmbed to pulmonary tuberculosis eleven days after the stools
had become normal.

At the post-moriem evidences of widespread tuberculosis were found ; there
were miliary tubereles in both lungs ; tubercles were found in the mesenterie
glands, suprarenals, pelvis of both kidneys, and also in the liver. The spleen
was large, and contained well-marked caseating nodules. The small intestine
was healthy and contained numbers of ankylostomes. The large intestine,
however, was covered with a definite greenish-yellow diphtheritic membrane,
which could be removed with ease, leaving behind a pink granulating surface.
Numbers of healing uleers, situated in the long axis of the bowel, were also
found ; cicatrizing uleers of a large and irregular shape were found in the ascend-
ing colon. The -«l;,mm:l flexure and upper part of the rectum were healthy.

In the lower third of the rectum, snail-track ulcers with yellow superficial
sloughs were found running parallel to the transverse folds of mueous membrane.

In microscopical sections of the large intestine numbers of amoebae, often in
a partially disintegrated state, were scen in a layer of fibrinous Lxl.lf.lat-e
superficial to the epithelial layer (Plate V.).

(5) Buropean male act. 23, had had an attack of chronic dysentery in Demerara
two years previous to mlmlanmn, in addition to two attacks in the last three
months. He had never recovered from the last attack ; the stools, averaging
six to seven a day, contained blood and slimy mucus.

On admission the temperature was subnormal and remained so during his
stay in hospital. His tongue was dirty ; there was no abdominal tenderness.
The stools averaged seven to twelve a ll.n‘ : these bore a very foul odour and
peculiarly greasy appearance. Flecks of peculiarly tough mucus and a small
gquantity of blood were present.

On mieroscopical examination amoebae were found ; they averaged about
20 & in diameter, the nucleus was not visible in fresh preparations, the endo-
plasm was markedly granular,

His serum, tested against Shiga’s and Flexner's bacilli, gave a negative result.
He was treated with puly. ipecac. (grs. 5 to 30) over a period of four days and
the stools rapidly became normal. At first he vomited frequently after the
powder, but this was well tolerated when enclosed in keratin capsules. A
for tnight after discharge he was re-admitted, complaining of considerable pain
in the left iliac fossa. His stools then ﬂ-wcrﬂy}d seven or eight a day and
contained mucus and blood.

After a further eourse of ipecacuanha in keratin capsules he was discharged
in a fortnight’s time, passing normal stools. Subsequently, after a further
period of three m:mﬂw he was examined again, but had had no return of
symptoms.
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(6) Indign male, act. 40, was admitted in a very wretched condition, very
emaciated and anaemic (haemoglobin 40 per cent.); there was marked
oedema of both ankles.

His temperature was irregular, varying from 99°F, to 101°F., but his
tongue was fairly clean. There was a |..I.I"L. bulging swelling on the |1;_rhl side
of the thorax, which was very painful on pressure. The liver was enlar wed
upwards to the fourth rib in the nipple line, and downwards two finger-breadths
into=the abdomen. Definite consolidation at the base of the right lung was
found.

The heart’s apex beat was displaced two inches external to the nipple line,

On examination of the blood the red cells numbered 2,300,000 per cubic
millimetre, and there was a polymorphonuelear leucoeytosis of 13,000 (poly-
morphs 80 per cent.).  His serum did not agglutinate a eulture of Shiga's or
Flexner's baeilli.

The abseess was explored ; liver pus, which was sterile on culture, was obtained.
Before an operation could be performed the patient absconded, but was brought
back ten days after in an almost moribund condition. The liver dulness now
extended up to the thivd rib in the nipple line.

At operation two ribs were resected and four pints of thick curdy liver pus
evacuated. The cavity in the right lobe, which was a large one, appeared to
extend into the left lobe as well,

He was passing six to eight stools a day, containing a quantity of mucus and
blood, in which numbers of amoebae were found.  The nuelei of these amoebae
were not visible in the unstained specimens,

Ova of Ankylostoma duodenale were also present in the stools in great numbers,

The second day after operation, amoebae bearing the same morphological
characters were also found in the liver pus. On continuous doses of ipecacu-
anha (5 to 30 grs.) the stools hecame rapidly normal. To prevent vomiting,
the powder was given in pill form, eoated with salol, with good results,

The after-history of this man is most interesting. He developed a pyo-
prenmonothorax on the right side, which caused a marked displacement of
the heart ; there was great respiratory distress, the abseess cavity in the liver
became septic, and he almost died from septic absorption.  Another abscess
then developed in the left lobe of the liver ; this was opened under local anaes-
thesia. Eventually, however, the patient recovered entively and returned to
India, though, naturally, the pnenmonothorax still persisted.

{7} f'.ruh.rm male, aet. -!.} admitted with a history of dyvsentery of nine weeks'
duration. His temperature was normal, and was never raised during his whole
stay in hospital. The stools were fl(*qllﬂﬂ twelve to fourteen a rlan they
consisted of semi-solid faccal matter coated with mucus and blood. For the
first week in hospital he was treated with frequent doses of sodium =ulphate,
but without any marked improvement in the number and nature of the stools,
which still contained quantities of blood and mucus. He was very emaeciated
and anaemie (haemoglobin 50 per cent.) and his tongue was furred.

Ova of Ankylostoma duodenale were numerous in the stools ; active amoebae
were found also in great numbers ; these measured 15 to 22 w in diameter; their
nuelei could not be distinguished in the fresh specimens, nor was the endoplasm
markedly granular. They were g0 numerous that twenty or more could be
found in one field of the microscope with a high-power lens,  Some small eysts,
probably of some intestinal flagellate, were also present in great numbers.

There was no abdominal tenderness and the liver was not enlarged. His
serum did not ﬂgyuhn-btc cultures of Shiga’s or Flexner's hacilli.

Pulv. ipecac. (grs. 5 to 30) was given over a period of ten days with great
benefit ; the patient rapidly put on flesh, the stools became nor ‘mal and aver raged



72

but one a day. On discharge, after three weeks in hospital, he was in good
condition. There was then a considerable amount of thickening round the
sigmoid flexure, which could easily be felt through the abdominal wall.

(8) [ndicn male, ael. 35, a confirmed opium eater, admitted to hospital with
a history of chronic dysentery of three months” duration. His temperature
remained subnormal :lurmg his stay in hospital. Bix to eight stools a day were
passed, consisting of foul-smelling faecal matter and a considerable amount of
mucus and blood. The tongue was thickly furred ; the abdomen was acutely
tender and there was considerable pain over the hepatic area, but the liver
was not definitely enlarged, though tender on pressure. Dulness on percussion
was found at the base of the right lung.

Great numbers of amoebae were found in the mucus passed in the stools; their
nuclei could not be clearly distinguished in the living state ; their endoplasm
was not granular.

The serum of this patient failed to agglutinate cultures of Shiga’s or Flexner’s
haeillus.

Treatment consisted of pulv. ipecac. (grs. 5 to 40) for fourteen days, after which
all pain over the hepatic area had disappeared. Thickened coils of the large
intestine could easily be palpated through the abdominal wall.

He was discharged after a month’s stay in hospital; he was then passing
normal stools and had gained considerably in weight.

(D) Indian male, acl. 30, admitted with a history of dysentery of two months’
duration. His t1:=|n|:|{'1=1-t1'lll.' was subnormal on admission; only on two
oceasions during his stay in hospital was a slight rise of one :hﬂn'u* noticed.
His tongue was “thic kly furred.

The stools consisted of green faeccal matter intermingled with a quantity of
mucus and blood, and numbered from nine to sixteen a day. Numbers of
amoebae and ova of Ankylostoma duodenale were found in the ‘Ht.{!{}lﬂ These
amoecbae were very numerous and active ; great variation in their size was noted,
but no nuclens could be distinguished in the living examples. The contrast
between the granular (*.Ill:i.l]]:lla.-.‘il]'l. and the clear ecmpla:,m was marked in them.
Some contained red blood corpuscles.

Pulv. ipecac. (grs. 5 to 30) was given over a period of eight days. After the
exhibition of this drug, evident improvement in the general appearance of the
patient was apparent. The stools rapidly became normal in appearance and
averaged about one per diem on his discharge (Chart 11).

(10} Solomon Islander, male, aet. 30, was admitted in a very collapsed state ;
the pulse was just pereeptible and the heart sounds were just andible.

There was a history of having passed blood for a fortnight previous to admis-
sion. The temperature was raised (101° F.) and of a hectic type (Chart 12).
His tongue was thickly furred, and there were sordes on his lips.

The abdomen was not tender to palpation, but the coils of the thickened
sigmoid could be plainly felt through the abdominal wall.

Stools were being constantly passed, accompanied by great pain and tenesmus ;
their number was uncountable. They consisted almost entirely of thick blood,
with the addition of a little mucus. Under the influence of continuous saline
transfusion, he rallied a little,. No amoebae were found in the stools after
frequent examination.

His serum did not agglutinate either Shiga’s or Flexner’s bacilli.

Being under the impression that I was dealing with a case of bacillary origin,
I injected anti-dysenteric serum on seven occasions (120 ce. being given alto-
rether), and Lyllm was adminizstered by the mouth, but without any beneficial
result,

He collapsed frequently, but rallied after transfusion with normal saline,
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and died on the eleventh day after admission. The abdomen was acutely
tender before death, and the stools still consisted almost entively of blood.
At the post-mortem the thoracic organs were all healthy.

Abdomen. The liver weighed sixty ounces and was very pale ; on section,
numerous miliary abscesses were seattered throughout its substance ; none
were larger than a small pea.

Intestines. Some old adhesions were found uniting the hepatic flexure of
the colon to the peritoneum. The small intestine was normal in appearance.
The large intestine was uleerated throughout its whole extent. Large ragged
uleers extended down to the muscular coat, which in places was almost per-
forated. The caecum and the rectum were most intensely affected. The
marging of the uleers were haemorrhagic, but the mucous membrane in hetween
the uleerated areas appeared healthy. The intestinal contents consisted of
grey purulent material,

Amoebae were found in numbers in the hepatic abscesses in microscopical
soctions ; they were alzo found in sections through the intestinal uleers, in the
submueosa, and in the substance of the cireular museular coat. The mucous
and submuecous coats appeared to have been swept away ; the cireular muscular
coat was covered by a thin layver of necrotic tissue, in which a few amoebae
could be recognized ; probably, however, the pathological picture had been
masked by an intense secondary bacterial infection.

Acute cases of this description have been recorded by Kuenen in Java ; in
these cases, also, it is instructive to note, no amoebae were found in the dis-
charges during the patient’s lifetime,
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Dizease : Amoebic dysentery.

February, 1911,

Appendix XV.—continued. —CHART 11.
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APPENDIX XVI.

Summary of post-mortem of a Fijian who died from intestinal haemorrage
consequent on Amoebic Dysentery.

A well-nourished Fijian, about 40 years of age, was admitted with a history
of dysentery of some duration. Almost immediately after admission he vomited
quantities of blood, and dark blood was passed per rectum. In the melaena,
ova of Neecalor americanus were found, but no amoebae. Death took place
after a severe bout of haematemesis

At the post-mortem :—

Thorax. A gquantity of pus was found in both pleural cavities. The lungs
were healthy ; the bronchi were full of aspirated blood.

Abdomen. The oesophagus, stomach and intestines were full of black blood.
A number of Necalor americanns* were found in the ilenm.

The large intestine, the caecum, ascending and transverse colons, were
healthy. In the desecending colon numerous old and cicatrizing ulcers were
seen. The sigmoid was intensely ulcerated ; these uleerations were deep and
extended down to the muscular coat ; the edges of the ulecers were raised, rolled
and bile-stained. They were of irregular outline, and measured one to one-and-
a-half inches in length.

In the upper part of the rectum other ulcerated areas were found which
extended to the anus itself. On microscopical section through these ulcers,
vreat numbers of amoebae were found invading the submucous coat : they
were lying in a mass of chronic inflammatory tissne. Many of them were of
irregular outline, and contained red blood corpuscles (Plate VL)

The subjacent muscular coats also showed inflammatory changes. In the
intact mucous membrane in the neighbourhood of the uleer a few amoebae could
be seen invading the interstitial tissue between the ervpts and actually lying
within the lumen of the cryvpts themselves (Plate VI.).

The kidneys were large, pale and fatty, due to chronic parenchymatous
nephritis.

Strong, of Manila, has deseribed similar cases of amoebie dysentery in which
intestinal haemorrhage took place with fatal result.

* For the identification of these SEPETImeE, I am indebted to Dr. I3 T, Leiper.
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