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PREFACE

A three-day symp on “Amocbiasis and other ! Infections”
was held 1n the Central Drug Research Institute, Lucknow, from the 16th to the
18th November 1959 Contributions had been invited from Indian and foreign
Iaboratorses, Ut and research orgamzations Over fifty
delegates from different research centres in India, USA, Great Britain, France,
S Africa and Switzerland participated m  the symposium  Thwentyseven
papers on different aspects of the chemotherapy of amocbiasis and three on allied
infections were presented

The symposium was inaugurated by Shr1 V.V Gurs, Governor of Uttar
Pradesh on the 16th November 1959 The Chief Minsster of U P, Dr. Sampurna-
narnd, who could not be present due to a previous engagement, sent a message
emphasizing the need for such a symposium to evolve methods for the eradication
of amoebiasis  Professor M § Thacker, in his opening remarks, stressed the need
for the development of new and more effective methods of therapy as exis-
ting methods of treatment have not proved satisfactory.  Lively and sllummating
discussions followed almost every paper, the contnbutions from the assembled
scientists were of a lugh scientific standard and helped to clanify many important
pomnts of interest i the problem of amoebiasiy

Dufferent sessions were presided over by Col 8 S Bhatnagar, Hony Professor
of Microbuology, St Xavier’s College, Bombay, Dr M L Dhar, Assistant Director,
CDRI, Lucknow, and Dr k § Sanjivi, Retired Professor of Medicine, Medical
College, Madras The symposium concluded with an address by Dr B B
Bhatia, Professor of Medicine, K G Medical College, Lucknow I am very
much indebted to them for their valuable help and gmdance

B Muxzay,
Contenor and Director,
Central Drug Research Institute,
Lucknowe, Tndia



Proceedings of the Symposium
on Amoebiasis and other Intestinal Infections
held at the Central Drug Research Institute, Lucknow
1n November, 1959
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INAUGURAL ADDRESS

SHRI V V GIRI
Gatetnor of Uttar Pradesh

1 consider 1t an honour to have been ashed to maugurate this symposum on
‘Amochians’ this mormng and I extend a corthal welcome to the distingwshed
scientists who have come here to participate m 1t

Amoebiasts, a type of dysentery, 1s prevalent all over the world  Its meidence
15 more 50 1n our country both 1n acute and chronic forms  The main causes of
this disease are ansanntary hving conditions, bad water supply, un wholesomc
and infected food In its chrome type, the disease often recurs making the indi-
Vidual totally invalid and 15 behieved to be incurable

We find references to this malady 1 our ancient Ayurvedic hiterature written
by Charaka and Sushruta  Even to-day we find the age old remedies recommend-
¢d by them being followed by the people  But the Iast word on a switable and
efficacious remedy 1s yct 1o be said and 1t would be unsaientific to accept a cure
blind-foldedly simply because we have herited 1t from the past It 15 highly
necessary to keep an open mund and do research on these native drugs as much
s 13 being done on modern drugs and antibioties

‘While we mny continue to take steps to cure those sufferings from this disease,
it 1s equally our bounden duty to formulate measures that would help us 1n
eradicating 1t totally The foremost thing 15 to emphasize upon the people the
importance of clean living and of following proper hygienic rules

Another reason for the hugh percentage of the prevalence of this disease 15
due to the lack of elementary wants to fulfil the needs of the individual for main-
tainmg the health of an individual, such as nutritious food, enough clothing and
a luttle house m healthy surroundings and tumely medical attention whenever
necessary are to be proided  If this 15 adopted as the basis for our programmes,
many of the diseases would fast dlsappcar Efforts should be made to realise the

1 rights g by the C at the carliest possible oppor-
tumty  In this task, every section of the commumty should come forward and
co-operate to achieve the cherished goals

The aetiology of this disease was discovered as early as 1875, but still a

large number of problems remaun to be solved  The knowledge we have gathered
1 only fragmentary, yust a handful compared to the ocean of unravelled mysterics
A symposium 1n which emunent experts are p 18 bound to by

much to an understanding of the many issues that confront us  That thus should

I have much pleasure m inauguraung tlus sympostum and 1 wish your
deliberations every success



MESSAGE FROM CHIEF MINISTER
UTTAR PRADESH

1t would have gnen me much pleasure to be present at this conference
The discussion of the subject 1s naturally bound to be of a hug ily techmcal nature,
but I am sure even a layman e me would have found the symposium mteresting
and nstructne  Previous engagements however, prevent me {rom accepung
the nsitation to attend

Amochiaus 15 a subject of great nterest not only to the speciabist hut to the
average ctizen as well pacucwlasly to residents of tropical countries bhe Indiy
and methods of 1ts eradication deserve the fullest attenton of medical men 2s well
asthe State It has bheen studied from very ancient imes  The actiofogy, diagnosis
and wetment of diarthoea dysentery and other discases of the intestmal region
have recewed very detaled treatinent in ancient medical hterature which definutely
mentions that ailments of this hind may among other reasons be due to actin of
Ao (F%) thatss mmute hving ergamsms  The msteuctions gnen w these
baoks are based on a long experience of conditions i the chimine and other
conditions obtaing m thns country and desers € to be serously studied by medical
menevento-dn  Asisuellknown Ayurveda does not stop merely at what mght
be called the immediate cause namely the amoebae It mes to go 1 step further
back It ashs the question why a particular patsent should be hable to attacks of
tus kand while others living in the same conditions seem to enjoy a complete
smmumty ?  The answer 1t gmves stems from the theory of Tndosh 1 need not
stress this paint further

1 have no doubt that the dehberations at this syrmposium will lead to the
enunciation of such practical steps as can be adopted with a view to curb the
disease  Curative mediaine 15 useful of course, but what 1s most needed 1
preventne mechaine and mstruction to the common man in such ruies of health
as can be canly understood and followed by the average Indian atizen keepng
n mund the socal and economuc conditions prevaiing in the country, speually
m our villages

SAMPURNANAND



OPENING REMARKS
PROF M § THACKER

Secvetay Vs of Scentfi Resear hand Cultural 1fa s and D « tor Gene al Counc { of St ent fio
and Indust al Reea h New Dely

(Read by Dr B Mukey Drector CDRI)

I am happy to have thus privilege of associating myself with this symposium
and to offer a few remarks as a preliminary to 1n tiate further and more technucal

greater attention and further investigative work in this field of amoebic and

“herefore when Dr Mukerp

request to orgamze an all

and also suggested that the

witernational participation

1f possible I am glad to see that this objective has been reached to some extent

and we have with us some experts from different countries abroad I am con

fdent that this jo ut deliberation will be beneficial for all concerned 1n the develop
ment of newer drugs for amelioration and treatment of this type of infection

moscu to and ant larval measures adopted on a world scale and also the evolu
tion of newer and more effective ant: malania remedies  Amoebiasis 15 2 disease
that has been called a subtle murderer and as such has not recewved as mtensive
attent on of world research workers as 1t deserves It 15 cosmopolitan 1 distra
bution  Specially prevalent i India Indo China Ch na and the Philippines
1t 15 common throughout North Central and South Africa Southern Umited
States South America and the West Indies A Russian physician F Losch i St
Petersburg in 1875 found amoebac m stools of patients and 1n. ulcers of the colon
and was apparently able to transm t the disease to a dog _The p oncering work
of specially the German workers like Schaudinn and Hartmann and of the
British workers like Wenyon and Dobell has clearly shown that several species
of ameebae occur 1n the intestinal canal of human bemgs — Out of these Entamoeba
hustolytica 1s pathogenic the other species of amoebae are harmless

So httle mformat on 15 available ding the inherent patt of

\
amoebic anfection  Beltran 1n 1948 pomated out on the bas's of 169 surveys in
43 countries tepresenting more than 350000 human beings that the global
infecton of L histolytica 1s 13 per cent  Europe has 10 per cent while the
Americans show an average of 12 per cent mnfection  The highest rate was found



M § THACKER

for Asia and Afnica 16 and 17 per cent respectively  In India very hittle detatled
and careful survey has been made so far

‘The earlier researches gave nise 10 great controversies concermung the role of
E hustol; m the of Many of these conflicts were el
nated by expenmental data from human and ammal expenments  E histolyhea
can live 1n the lumen of the large intestine and can imvade the mucosy and form
vlcers  From these ulcers the amoebae frequently move to the Iner causng lner
abscesses  Lung and bram abscesses are rare  The laler controrersies are
concerned with the question whether E husfolyfica can live in ‘carners’ as a com
mensal or whether 1t 1s always p:\lhogemc or \vhcthcr the presence of certam
types of bacteria is necessary for 1ty The 1y Boeck 11d
Drbohlay 1n 1925 of a methad of cultnation of £ hulabhm and the discovery of
suitable laboratory amimals, espeaially young rats by Jones in 1946 an Brutan for
the production of expenmental amoehiasis are bound to throw heht on these
immportant questions

The fragmentary state of knowledge regardmg the physiology of I' hustolytica
15 clearly reflected 1n the largely empincal approach to the search for eflectne
amoeinaides  In 1926 Wenyon smd that emetine hydrochlonde and emetine
Insmuth 1odide were the only drugs considered effectine i amoebiasis  Since
that tme a large number of amoelaidal agents including antibiotics have been
m current use but most_cures that have heen followed for considerable periods of
post treatment hav c‘rclagxstd As metastatic k:sm:\S may "\Is? he presentin t'l\c

chronic course of the disease  The 1deal chemotherapeutic agent has yet to be
discovered

New methods of therapy are needed because of dissatisfaction with the
currently mailable drugs Tt 1s to be hoped that the papers and discussions in
this symposium mny throw hght on them I wish your deliberations cvery
success
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CERTAIN ASPECTS OF THE PROBLEM OF AMOEBIASIS
B N SINGH
Fom & Gen ol Dug R earch In we Lt know

Amoeb ass s one of the most serious d sease caused by protozoa and 15
M R S canse 2

disease to a dog hven atter 84 years of the d scovery of the aet ology of ths
disease there are a number of problems n amoebiasis which need solut on
T shall deal here with only a few of them

The fragmentary state of our knowledge regard ng the phys ology of amosbae
s clearly reflected n the largely empinical approach i the search for drugs
to cure amoebiass Anderson ef al (3) Pavelsted a total of 27 agents in
current use includng 4 preparations of emetine 7 aromatic arsemicals 3
todogqu nolnes 7 antibotics | hurch alkalod | German product {Gavano)
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and 1 acnidine (Rivanol), 2 bismuth compounds and chloroqun  Most “cures”
that have been followed for considerable periods of post treatment have
relapsed This suggests that the antiamoebic drugs discovered, so far, have
hittle or no effect on the cystic stage of E hustolitica  When the effect of the drug
disappears, the amoehae come out of the cysts, feed on suitable bactena present
i human intesine, multiply and cause relapse  This seems to be the case n
chromc amoebiasis for swhich there 1s no effective cure It s, therefore, mportant
to discover drugs that should be, i addition to having amoebiaidal property,
cysticidal or prevent amoebae forming cysts or make the amoebae come out of the
cysts  This question has not, so far, seriously attracted the attention of biologists
and chemusts engaged on the chemotherapy of mtestinal amoebiasis It seems to
me that 1t 15 exceedingly difficult, if not 1mpossible, to discover agents that will
be cystiaidal and will not kil or damage the host Very huttle, indeed, ts known
regarding the factor or factors causmg encystation in protazoa Mareover, 1t

that a strain of derobacter aerogenes produces in an actively prolierating culture,
1 a syntheuc medium, a thermolfabile excystment factor = More recently, Singh,
Mathew and Anand (5) discovered that aqueous extracts of common human
wtestinal bacteria ike 1 acrogenes and Eschenchia colt cause excystment of vrable
stertle amoeba cysts A part of the excystment mducing actity was due to the
presence of amuno acids, some of which have been 1dentified with the aid of paper
partition ck hy  Some ¢} Illy pure ammo acds and a fen

The factors responsible for the virulence or mvasiveness of £ Justolylica are
mdeed very little understood It has been concluswely established (6) that
about 80% of the infections are carner’ cases In such temperate zone as
Great Britain the disease does not seem to occur, although 10% of the popula

- ' ' Y- -—-ecountries

parts of

riers and

Iysentery

or due to

some newly acquired virulent or 1avasive stran - Dew (&) has recenuy rased the
question  “Is the concept put forward by Brumpt (9) correct and the amoebac
of the temperate zones are a different species, £ dispar, ar:d that of t?c §rropncs,

they

important 1n determinmg wiiether the farge number of COMEACE CROTTEr Cfes fiid
should be treated or not for amoebic infection

The question of host parasite relations in infections with E Justohfica has
been reviewed excellently by Hoare and Neal (10) They have drawn the
concl “A vast | has 3,”dealing with chnreal course
amn b nntheco hase |een advanced to explam the
none of these views 1s sup
admutted that this question
ats as expenmental ammal
parable conditions to man

1 acute and contact *carner
13), Neal and

There 1s some evidence of the strain aierentes uom ac
cases It has been demonstrated conclusively by Neal (12,
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Vincent (14) and Singh ¢ af (15} that strains from * carnier * cases are practically
non 1nvasn € to rats, though they are able to nfect this host  Strains {rom acute
N mwa n an m b that s Ftho aaas e of w2t Pao e st ol (1R

differ m Mirulence but it 1s not clear whether these differences Are mnate m the
strains  Recently, Singh (17) has discovered that two strains of F husfoltica one
wsolated 1n culture from temperate zone (EA stramn) and the other from sem:
tropical zone at Lucknow from ‘carrier” cases, become virulent and produce
extenstve ulceration 1n the caeca of rats when the amoebae are fed with cholesterol
1 culture  Sumilarly, these non mvasive strains give 11se to extensive ulceration
when the arumals are fed with cholesterol 1 olive o1, either before or after intra-
caecal moculation of amoebae  When the amocbac from extensive ulceration
are suspended 1n normal sakine and mjected into rats, they retain therr virulence
through two successive passages in the absence of cholesterol Neal (18) was
unable to make EA stram of E histolytica virulent by the change in bactenial
flora or liver passage i hamsters of by making it encystmn culture” Straims from
acute cases, that had become avirulent by keeping the amoebae in culture for a
long time could be made virulent to rats by hamster hiver passage

The unreliability of certain methods used 1n the laboratory diagnosis of
amoelnasis has created much confusion  There 15 much controversy regarding
the value of indirect cultural and serological methods The task of detecting

Chaudhun and Chaudhuri (20) from Calcutta based on thexr careful work of
several years Comparatively low percentage of infection m Lucknow may be
due to the chmatic factor  Lucknow has a dry and hot chimate for most of the
year and so the survival ime of cysts of E histolytuz outside human body for
infecting new hosts may be much less than 1n humid chmates of Calcutta, Madras
and Bombay

REFERENCLS
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DISCOVERY OF DRUGS FOR AMOLBIASIS
1 HAWKING

From the Matonal Institute for Medical Research, Londun

to make 1t more active and less toxic, and eventually a compound may be dis-
covered which 1s sufficiently promusing to test in man

‘The first stage of this process 1s the “‘screening test” which s designed to pick
out the few active compounds from the large number of mactive compounds

many other infections also  Lhe history of the effective compounds which have
been discovered 1n the past emphasizes the need to test a wide range of compounds
{because often actvity has been discovered in unexpected quarters) and to test
compounds on a wide range (because compound ! for one
purpose have been found active i quite a different mannerj ~ The crtical eva-
luation of “active compounds” which may be discovered m this way 1s left to
more elaborate tests

Testing 1 vitro
Turmng now to the specific mfection of amoebiasis (due to Entamaeba his-
tolytica) 1 which this Institute 1s particularly interested, we may say that the
simplest and most direct method of testing compounds 1s to examine their action
upon the amoebae w utro The amoebae are suspended 11 a swtable medium,
{(Balamuth’s egg-yolk nfusion lner extract) m glass tubes contarmng suitable
of the new pounds, and they are incubated at 37°C! for 24

it St -

T e o

compounds which are active m zwe are mactve  tro and would, therefore,
be missed by a purely m utro test A most laboratore it
n wiro tests with 1 o tests
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In vivo fesis

At the Central Drug Rescarch Insutute, tests 2 tzo have been deyeloped
mrats  Youngrats g 25-30g are h d and the caecum s brought
to the surface A suspension contammng about 50,000-100,000 amoebae mn 05
cc flud s igjected 1nto the caecum, and the wound 1s sewn up  The rats are
treated with the unknown compound by mouth for 5 successive days, starting
on the ' - -
dose a -
rats
rats a .
contrals, the lesions should be severe (score 4), z ¢ the wall of the caccum should
be much thickened and ulcerated, the caecal content should consist mostly of
mucus without faeces, and many amoebae should be present in the contents
and 1n scrapings from the wall Each drug 15 given to 4 rats, and the control
group contams 6 rats, if the findings m * N
of activity the compound 1s tested again
If many compounds are to be tested 1t 1
at the first test and to repeat all doubtful results, rather than to use large groups
which theoretically might yreld more reltable results but which would consume
much compound and reduce the number of tests which could be made  Most
of the compounds submitted to test are mnactwve and can be discarded after the
first trial If a compound shows activity then more detarled tests are required
1o assess its actvity 1 comparison with that of other compounds Elaborate
nvestigations of toxtcity are carrted out and eventually (if fortune 15 extremely
favourable) the results may justify a clmucnl trial

All this work -
are many and succ

. 1
mspite of disappoinements, money to pay for the large expenses mvolved, and
luck  One often wonders whether fuck 13 not the most important tgredient
of all
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THERAPEUTIC TRIALS IN AMOEBIASIS
R ELSDON DEW
F om the Amoeb asis Resea ck Unt Durban South Af ca

The Amoeb asis Research Umit* has for many years been engaged m the
tnial of various ther peutic sut 1n the of b 1 Africans
m Durban  In these people for some as yet unknown reason this disease 1s
particularly prevalent some 3000 cases presenting each year at one hospstal
Laver abscess diffuse p and other ¢ )] are not 1nfreq; y seen

*Sponsored by the follow ng bod es The Gounc I for Scent fc & Industnal Research The
Natal Frov ne al Adm nstraton T)e Un ers ty of Natal and the Un ted States Publ ¢ Health
Serv ce (Grant T. 1392))
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From this plethora of material pattents with acute amoebic dysentery of
average seventy are selected for therapeutic tnal  Each patient must fulfil the
following critena

1 Actively motile haematophagous amoeba must be found 1 stools
or scrapings from ulcers

2 Ulcers must be visihle on sigmoidoscopy

3 There must be nerther complications rot co existing disease

In this way, the chimcal materal 1 uniform an essential cnterion mn the

3s of different p

Sigmoidoscopy ss performed on admussion and at frequent intervals there
after, usually on the 5th, 10th, 20th and 27th days after the commencement of
treatment  Stool exanunation 15 done at the same 1ntervals and daily if ulcera
tion persists after the end of treatment  Patients are hospitabised for a mmmmum
of 28 days and are d to return for 1on at monthly intervals
thereafter At the 5th 10th, 20th and 27th days patients are classified mn the
following categories

1 Success—symptom free, ulcers healed and no parasites demonstrable

2 Probable failure—persistent ulceration with no parasites demons
trable n stools or scrapings

3 Parasiticfailure—amoceba sull present with or without open ulceration

Once an efficient method of therapy had been established, those patients
whose condition was deteriorating and those showmg ulceration and trophozoites
after the completion of the course of therapy under tral were removed and
gven the most efficient ther py known

Tmitially 50 cases were treated by each form of therapy, but, once the more
efficient therapies had been established, 1t was no longer necessary to proceed
to 50 cases unless the new drug proved to be competiive  The results of some
of the trial therapies are given m the Table I which indicates final assessment at
27 days Those drugs or combinations which are not Iikely to he of nterest
have been omutted from the hst

Discussion

Study of list of trials indicates a process of evolution In the acute form
of amoebic colitis, the old stand by emetine, though controlling symptoms, faled
to remove parasites in 2 quarter of the cases, even when given 1n a dose usually
regarded as_toxic 'Ehc hxghcr dose of 15 gr was no more effective than

10 grams D Y was not Iy better and there w1s

\

Carbarsone though showmg some activity was not really competitive, and
chintofon only cured some 70% of cases and its side effects were unpopalar
It was the mmvestigation of the shot gun’ therapy of Hargreaves that opened
1 new vista  When this therapy was split 1nto 1ts components 1t was realized
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and parasie cure indicated the importance of the part played by the bacteria
associated 1n the geness and maintenance of the disease

This led to an b PP and the ave a SUCCEss
rate unprecedented by any other single drug therapy ~ Apparently, the wider
the ants bacterzal spectrum the more cffective the therapy, whether this was
achieved by a single drug or by a combmation Seenungly, the varied niture
of the bacterial species sustaiung the amoeba mmplies the use of a therapy Likely
to hit as many differcnt species as possible

A series of antihiotics were tried, with some surprsing results  Chlorim-
phenicol, for example converted a hugh proportion of cases into cyst passers,
leading to some speculation as to the role of the surviving bacteinn! species n the
muntenance of the commensal state of the amoebac

Antibiotics aimed directly at the nmoeba were tned  lumagillm  which
an titro had shown extreme promuse, fuled in the human, and was relatively meffec-
uve even 1n toxic doses

The high cost and the dangers of the usc of massive doses of tetracyclne led
to the use of smaller doses and though these were not as dramatic as the more
drastic theripy they were effecive  However the development during ant:
bcterial therapy ol such complications as liver abscess, and the continued occur-
rence of some relapses indicated that this approach 15 not the complete answer
It 1s apparent that m our present state of knowledge the therapeutic attackh
must be aumed at (1) the amoeha in the lumen, (u) the amoeha devouning
the bowel wall and (1) the amoeba 1n the tssues The obvious drugs are 1

he most
effective
ever, to
P
of the tetracychn
this dosage the
1o potentiate the
to use somewhat higher dosages of tetracycline
However, our results so far_merely indicate the neccsuty for contimued
study, possibly mn the direction of some ant: metabohte to divert that essential
substance which the 1moeba obtains from bactena n the bowel and from man
n the tissues
Tri2ls continue

Susary

A review 1s given of the therapeutic trials 1n acute ulcerative amoebic colits,
carried qut by the Amaebuasis Resewch Unit 1 Durban, South Afica  Over
eighty forms of therapy have been tried
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EXPERIMENTAL CHEMOTHERAPY OT AMOEBIASIS
R N CHAUDHURI T h SAHA ano N ROY
Fom JeCal tia§ hool of Trop al Med ne Calentta

Drugs showing antt amochic properties m witro are usually cvaluated m
experimental ammals before subjectng them to chmcal tral  In the past the
testing methods utilized expenimental infections m kittens dogs or monkeys or
natural amoebiasis n monkeys  Owing to practical difficuluies smaller mammals
are now commonly used for the purpose  Of the rabbits guneap gs hamsters

\

1

made between the lumen of the caecum and the exterior either on the sentral
(Fig 9) or on the dorsal aspect (Fig 3) of the ammals A sct of washer and a
nut fixes the tube to the parietal wall and a cap at the outer end prevents leakage
of caecal contents About the tenth day of operation the an mal 15 ready for
experiment 1t lives normally with the tube 2 situ for an indefinite period  Utih

zing this techmque some observations have been made firstly on the result of
inoculation through the tube and secondly on the effect of amoemadal drugs
also ntroduced through the tube Ihe aim and object had been to see if the

ol mcal relapse

per 1
daily
and
numbers indicat ng onset of infection which occurred usually between the Sth
and 12th day of moculation  More than half of the anmals became infected

Lower part of the colon also
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T B o AR

/‘Mw-

Tg 3 Guneapg wth dorsal fixaton

In another series of anumnls an hadal drug was ad d at about

the onset of infection and the progress was assessed by daly exanunation of caecal
contents for amoebae  Seven drugs were avbitranly used in 63 infected ammals
as indicated below by the following prehmunary trials

1 Emetine bismuth todide —It was gwven to 7 infected gu neapigs n dosage
of 8 mg once daily for 10 days In 3 of them the caecal content becamc
negative on the 4th” 6th and 7th day of treatment one however died 2 days after
the course  The remamng 4 anmmals died between the 5th and 10th days of
treatment with the persistence of infection  In the 2 amimals apparently respond
1ng to therapy the caecal content wis posittve 9 and 16 days after completion of
treatment  They also d ed soon after

2 Carbarsone —It was gven 1a daily dosage of 25 mg to 4 anmals  The

weeks
Another 4 infected ammals were given a smaller dosage of 15 mg daily for
10 days  Three fatled to respond and died between the 6th and 10th days of
treatment  In the fourth the caecal content became negative on the 4th day,
the ammal remaned well for 4 weeks after complenion of the course  Thereafter,
T hustoly tica reappeared m the caecal content
hurchs bismuth wdide (prepared in the Chemustry Department) was tried
10 12 mfected guineaprgs the dose bemg 60 mo once duly for 10 dys  In 7
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the amoebae disappeared from the caecal content between the 2nd and 7th days of
treatment, but reappeared between 15 and 48 days after the treatment In the
T 5 they p d th 1 the period

4 Ipecac bismuth rwdide (prepared 1n the Chemustry Department) was given
to 12 anumals 1n dosage of 6 mg once daiy for 10 days In 4 of them, the
caecal content was negative on the 3rd, 6th, and 8th day of treatment respec
tnvely  Two of them died on the 7th and 8th days with hquid motions, although
the caecal content was free from amoebae and the other 2 became positive
again on the 27th and 35th days after completion of therapy  All the other 8
amumals died between the 5th and 10th days of therapy with persistence of amoebae
1n the caecal content  Five of them also had loose motions with frank hqud
character of caecal contents

5 AMebinol ¥ (Carlo Erba) —This drug (ethoxy-ethyl phenoxy nitrobenzyl

B e ]

13 1 3 Numbar of
ammals treated
1 22 Falure
Sl Response
i X [ Retapse )
- _‘ §
s
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. i
R
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| |
1 i
1 ) X |
EBI c kBl IBI MY E H i
EBJ ~Emetine-bismuth odide , €~ Carbarsone
KBI-Kurchi bismuth wodide, IBl-Ipecac bismuthiodide
MY ~Mebinol-V, E-Enterovioform. 1
H=- Humatim, -

Tig 4 Graph showing results of screenmg amoeb cidal drugs
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amoebae in the caccal content
6 Enterovioform (CiBA) was given to 7 mfected gmneapigs n a dosage of
125 mg once daily In 6 of them tt had no effect as was evident from the per-
sistence of amocbae 1n the caecal contents and all of them died within 5 and 11
days  One became negative on the 5th day but was positive agam 11 days after
the course.
7. Humatin (P
PP Saany bt

—This 1 ble from cultwies of
c A

I D Tia o R Fla o+ oactmed i doanfected

Lhe remarung ammal died on the Dth day  Ail g O anlus LLSpLIULY W
the treatment remamed well with negative reports throughout the period of
ebservation for a month

The accompanying graph (Fig 4) represents the prelumnary chemo-
therapeutic response 1 2120 to the seven drugs in the doses mentioned

Without attempting to draw any conclusion on the relauve efficacy and
towaty of the particular drugs from the above i tuo study, 1t appears that the
experimental device evolved promises to he of value not only 1n obscrving the
natural course of B justolyfua infection n gumeapigs but also i assesang the
effect of duflerent compounds on amoebae 1 the colon  The ammals that would
respond and survive the mfection with disappearance of parasites from the caccal
content may also be followed up for posuble recurrence, chrontcty and other
studies  The work 15 m progress in the chnical Research Unit, Indian Council
of Medical Research

Qur thanks are due to Shr1 P Ghose for techmcal assistance
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AN APPROACH TO THE CHEMOTHERAPY OF AMOEBIASIS
M L DHAR
Fron the Central Drug Research Insutute Lu know
Dr B Mukety gave a review of mmportant landmarks an the chemotherapy
of amoehiamy yesterday ax\d' there 18 one scheduled from De lllmey far ths

0S5 an AF tha ¢ Bnll vigbr ab o waeaavl e tn sha
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way open to the workers in this important field It 15, howeser, probably pos
sible to introduce a degree of rationale m this emp 1 our lat
we felt that emetine and conessine, the two powerful systemically active amoebt
ades, may provide leads to an attack on this problem

In an assessment of the possible mode of drug receptor association, we con
cluded that hydrogen bonds aided by van der Waals> associations were operative
i the case of emetine and conesstne I discussed this subject in detasl 1n an

protemn hehix

‘The simple diamines beanng an electronic status and the mnter enung distance
of the two mitrogen atoms nearly equnalent to those of emetine and conessme
were shown to possess hugh  ziro acuvity (2)  Major deviation from these
conditions led to the abolition of actvity  Lakewrse, restriction of the mobility

activity was dependent also on the steric disposition of the related molecular

molecules by these forces
without the ard of electrost
the interacting molecules m

tive agent It 1s
between desoxy
i ethyl, pipendyl
he rupture of the

CHy OCH;
H,CO OCH,
CH,
Heo
Et H
H (m
m Me
3
b
H=CH, HC™ CHMe
CH,CH,CHy H Me
H,CO! x
Me,N ()

N am
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9 Chloro 9 desoxyquinie, obtained by the treatment of quinine monohydro-
chloride with thionyl chloride or phosphorus pentachlonde, gave on reductive
dehalogenation with hydrogea m presence of palladwm charcoal, 9 desosyd:-
hydroquinine which was r=duced further by the method of Pyman for the reduc
he P PRl o aa (] For obtamn

quinine was
and Rhode
orresponding

. experimental

oreceptor

Matnban amd wo dadade oa blaa THO

quinonnes (13)  Lnese latter compounds were prepared with a view to provid
mg alternite centres for chelation 1n the quinoline molecule and to find out 1f
they retamed anttiamoebic actnity  Since 8 hydroxyquinolines are held by the
= on ' b sle chemo-

4,5,6

tive hoth

R [P T I T

ULNeLs ate sull undaer test

1 may suggest that the actvity of the 8 methosy qunolines qumaldines
ymnazohnes and qumnozolones would perhaps not be considered to be dependent
on chelation unless demethylation preceeds actwvely 1n the biophase, and that
these may act by # different mechanism possibly one that governs the activity of
chlaroquin

REFERENCES

f Dlac M L p 7(1959 Pro Simpos im on Chematherapy (Central Drug Research Institute
Lucknow
Rawshei RS (1958 ¥ € Fod P 12a on

Epam
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IV VITRO APPROACHES TO CHEMOTHERAPY OF AMOEEIASIS
T 8 KAUSHNA
From the Central Drug Research Inst it i, Lucknow

o1 E— LI ) -

. . .
determuning whether or not a compound has any speaific anti amoebic effect
‘MEeTHODS

The chuef drawback m conducting w oure tests 1s that so far 1t has not heen
possible to cultvate £ hustolytica i the test tube free from other hiving cells and
this fact peses several problems On a closer examnation, it wil be worth-

b g R o3 v .

(1) Test medum  The choice of test medium 1n a drug testing programme
1s of grent importance A prerequisite 15 that the medmm should be able to
support the growth of amoebae as well as the conconutant associates  Numerous
media east but the simplest possible media are preferable mn order to mnimise
the side-effects of the mgredients Lgg ewtracts (egg eluates 12) prowde a
simple medmm for conducting drug tests and all flid (monophasic) media 15
generally employed m comparison to biphasic meda because of ease m handling
and to ensure umiform distribution of drugs  The presence of special substances
(free protens like serum (3) —SH group (4 5) and pH m the medwm (6,7)
mfluences the drug actnity Reardon and Rees (8) have done the evalua
tion of drugs upon I Hustolylica without overlay serum  The present teends
have also Jed to the development of all fluid essentially synthetic medium of

PR B n

epted that intestnal amochae require

15 requirement 15 cither met by special

. 1) er the reducing conditions re pro-

duced Ty the physicochermeal conditions created by the microbsal associates
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distinguish between direct and indirect actvity of chemcal agents

B 5 KAUSHIVA

Duration

of incubation 1s also an important factor i antiamoehic action and sufficient

attention should be paid to the period of drug exposure

TARIL I

‘The in vitro sensitnaties

In vitro sereening methods employed 1 1arious laboratonies

No  Test medwum Incubation Tnoculum
compns fions  duraton — — J—
Associates Amount
(preee
(hr) prece)
1 Serum Runger 2 Monohacterial
{pre conditioned)
2 Serum Ringer 24 Poly bacter al
3 Ineregzyalk 48 (a) Monobacterial 3 104
(b) Polybactera]
4 Tegeate (2 24 Polybacteniat 30100
(b) 2448 Polybactenal 510
(c) 2448 Polvbacternal  Massne
5 Luer protense 48 Monobacterl  3x 104
peptone
6 Trypticase-thio 7 Teus 1
alycolate blood
{preconditioned)
7 Fegslant Locke () 48 T out
(biphasic
(b} 48 T ena
{c) 48 Monobacterial 500
8 Serum Iner extract (a) 2¢ Polybacterial
(micromethod)
) 48 Polybacterial 3x 104
(c) 2448 Pohvbactenal 10
{henzontal) amoebae
{176 agh

power

Critena of endpo nt

Direct Assnciates

examnatron
&

subcultna
tion

Direct Methylene
examination blue
Duect _
cxammation

&

sub-cultn anon

Direction (2) OIR
exam nation potential
sub cultnation_ (b) Population

Durect —
examination
Direct —
examination

sub cultnaton
Direct
examimation

se of drug
fast  bactena
Durect (2) OR
exanmunation & potential
sub cultnation (b) Respiration

Direct moul ty
exammat on

Direct Topulation
exammation

sub cultnaton
Direct
exammmation

Populat on

sub-cultn ation
wrect TPopulation
examination

sub cultnation

D rect -
exammation
wrect —

exammation
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of four strains of L hustolytica have been studsed by de Carnen (11 after various
peniods of mcubation  The effect of drug incubation period also depends upon
the nature of test substance Some highly effective direct acting amoebicides
(¢f actidione) have much less effect at 21 hr than at 48 hr However, a
longer period of incubation entails the risk of confusing antibacterial actwity
with anbamoebic activity This risk 15 worth taking in the case of synthetic
compounds  In our experience most of the synthetic compounds tested 1n the
laboratory showed hardly any difference m dilution endponts at 24 and 48
hr mtervals

TABLE I (lateral cor tin sation)

Amoebiadal endpotnts of same selected deugs { pe fcc )

No  Reference Pmetme  Vioform  Carbarsonc  Newer compounds
1 Dabell {14} 5 — — —
Goodwin (24) i - 100 —
Fulton {25) 5 — — —
Neal (26) 5 - — 10 (Monomide
and Entanude
Rradolfur (27) 0 2500 1200 60 (Entobes)
2 haushiva (16 134 B — — —
3 dalamuth (10 92 5 100 — 001 (1 umagilhin)
4 (a1 Thompson (28) 45 15 1000
(L) Raushiva (29 30 30 10 — —
(cj Thompsun (1, 2 10 —_ — 39 (Humaun)
5 And rson (13) 10 100 2000 -
v Phdlips (12) N — — -
7 (a; \nderson (13) — - —_ 01 (Twnagilln)
(b) Bradner (31) 313 - — —
{c) Brackett {32) 200 B0 — -
8 (a) Rawson (33) 625 — - -
(b} Lynch (34 33 — — 003 (1 umagilhn)
125" (Mantomude)
©) Woole (21) 2 1100 — 001 (Fumagiliin)
10 (Mantomde)
01 (Entarude)

() Inoculum  Toth the quantitative (amount, age, growth phase) and
qualitative (straun and species differences, culture associates) aspects of the
moculum are important ~ The inocula have varied quantitatively from undeter-

© e e OB WSS UENELANN , DU Sateguards
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are tahen agamst confysmg bactericidal action with amoebicidal action  As
already stated the presence of associates complicates the esaluation of amoehicidal
drugs particularly 1n the assessment of antibiotics Balamuth (10) used Jarge
moculum and recorded pH and viable bacterral populations at the apparent
endpoints coupled with subcultwvation of all negative tubes to elimmate cases
of mhibition

The associates have varied from unknown muxed bacterial flora (poly bactenial)
to stngle speaes "of bac[enam(monobaclerlal) and 1n some cases have been the

fact that 1t 1s more resistant than bacteria to most antibrotics and other amoebicidal
drugs The methods employed for assessing the susceptubility of the associates
include the study of populations and effect on motiity  Brochemical indices have
been measured m terms of reducing actinity of the medium (O R potential) (10}

reduction of wmdicator dyes (14) and oxygen consumption of the associates (13}
Ultmately, drugs under test are eval d mn terms of bicidal activity

and 1t 15 highly desirable to standardize the followmng parameters m testing
(a )i mn i (b} criterton of amoebicidal endpomnt for
complete kil (c) probable effect of agents upon the bactertal flora It 15
necessary to employ subcul meo p d ed normal culture medum
and to preferably employ b: -t 1al cultures A bicidal endp are

imvolved m the tests and lact © E '

mformation on the range of

of sub Jethal concentration ¢

in cultures have been apaly

of surviving bhac can be d more ly and the errors mn

ascertaining death of a culture are ehmmated The extent and nature of damage

can also be assessed by exposing them to su? Iethal concentrations and examuung
1 - ) L 1

The choice of amoebae other zlum‘ the causatneagens as test obgectsfor rapid
1 1

and large scale of b depends on the assumption
that if the sensitivities of £ Jistolytica agamst different amoebicides could be
3L L F ha memah #hala awmma Fa 1 obt ot h adyan

and Dudsscalus thorntorsy and E hustolylica has been made (16) A simular com
paratine study on the response of E siadeny and E hustoytica to several drugs
has been made by McConnachue (17) and de Carnen: (18) and they havediscussed
the sigmficarice of their studies on the use of E' wmiaders for chemotherapeutic
research mm amochags This mayv prove frwtful by drawmg a parallel
with the approaches lead ng to the dexelopment of the antimalanal Daraprim®
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LAsorATORY STUDIES

* - oY - Rt ~ - varous inves-
the following

and Holarrhena

es, (12) arsonic

. ide of place

bicidal at low and for 1ts direct action as it 15 not
1al even at high for these reasons 1t has served as a
standard by which the effect of other drugs 1s measured. Emetine also shows
differential action against E kustolytice 1 comparison to other species of intestinal
amoebae (10) In Table 1T, thedilution endpoint activity of emetine and conessine

bemg

TABLE I

Sensitwities of amoebae to emetne and conessne

Experiment Emetne (uy lec) Conessine (ug fec )

No  E hste- S musels D thom N guben E hu S rus D thome N gru
Hitea tora bt ely s ben

1 8 500 250 63 63 8 16 31
2 8 125 125 31 31 8 4 31
3 1+ 250 125 250 63 8 4 31
4 8 125 125 31 63 63 4 4
5 8 3 125 63 31 16 125 4
G 2 500 125 500 3t 16 31 4
7 8 31 6 250 63 4 1 31
8 4 125 63 3t 3t 8 4 31
9 8 125 125 6 63 8 8 4
10 8 125 125 63 63 8 4 3t

Likely amoeb

idal endpornt 8 122 125 31 6 8 4 3t

Mean amorbict

dal endpomt 6 19¢ 125 135 50 15 o 20

agamst different species of amoebae arc given The noteworthy difference 15
amst duierent species 08 AMRG T, O gven Jhe notewy

actwvity 1s strangely Limited to species to the genus Er
appears to be inctve 1 titro agamst Hartmannella castellan

A companson of amoebicidal actinaty of a number of compounds against
different species of amoebac 15 given in Table IIT - The susceptibilitres of amoebae

and
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PO e v 1

E histolytica and 3 species of free-lving amoebae agamst certan amunes and
arsenic desivatives of thiazohdone and thiazole show that free-lving amoebae
among th show a i ar: 1 their response to the
various 1p but therr p are generally different as
compared 10 E histolyhca However, correlation m the actaty of some series
T e e ~enreotas ao ox ore Fornstance,
g H . R irious amoebae
! o ' ne exist m the
thizzohdone compounds (Lable 1V) 1t could be, perhaps, that thiazole ring
18 the molecular component active agawmnst all the amoebae. Among the poly-
methylene diamunes, the morpholino and piperidino substituted nonanes show a
significant level of correlation while butyl and disubsututed nonanes show no
correlation

TABLE IV
Correlation betasen of ! Ivtica and fiee livng amocbae
Series - S russell D thorntont N gruben
M 09999+ 08349 09041
N 09023+ 09998+ 09638+
Q -0 3421 03575 -0 2694
P 04619 01395 04014
R —01059 —0 1067 —05713
A 03250 01952 03593
B 06810 07135 08303
c 09290% 09990* 09999%
D 03513 035325 05226

*S gouficant at 59 level
18 pmficant at 19, level

In mitro methods bring out elegantly the relation between chemucal structure
and amocbicidal actmvity and provide switable leads to the chemsst for future
synthesis of compounds besides elimmating less active compounds 1 an carly
stage of a screenmg programme However, every testing procedure has its
Lrutations and i e3r0 methods are not considered adequate in the case of ant-
biotics and insoluble compounds ~Some of the insoluble benzacridine dervatives
tested m our laboratory showed no activity it Zuro tests but were muldly
actve an e tests agamst rats (Table V) * In such cases, endpomts arrved
at are not unequivocal and should be scrutimised carefully  Another disadvantage
nherent 1n these tests 15 that sometunes 1t 1s not possible to differentiate between
specific amoebicidal action and general protoplasmic toxicity

CoNGLUSIONS

In spite of some complexities and drawbacks i vitre methods have 2 defimite
role to play 1n the critical evaluation of amoebicidal drugs They are durect
and simple requiring small amount of test compounds  Also, they are relatively
less expensive and are rapidly completed  The use of n ustro techniques has often
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TABLE VI
Amoebrerdal actionty of some phenylamanes

seues COMPOUND MO, SUBSTITUENTS 65 VITRO M b MUM
AMOEBKIDAL
CONCENTARTION
/ug/m()
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390 B 5 RAUSHIA
been questioned on the ground that drugs which undergo i 7100 transformations
would be mussed as would also those drugs which have no actity per sz but which
help the body to overcome the infection Such drugs are very rare and the
rish mvolved 15 justifiable (21) It 15 to be remembered that there 1s n0 amoe
bicidal drug available which does not possess marked antiamoebic effect demons
trable by tests done outside the body system
'

voe o ot
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AMOEBIASIS—A CLINICAL RETROSPECT
K 8§ SANJIVI*

The madence of amoebiass 15 most difficult to assess mnasmuch as a person
may have the infection and still not exhibit any symptoms whatsoever, or a
patient may have highly suggest ve p and the lab y d a
tion of amoebic cysts 1n the stools may not be forthcomng

Routine exammation of the stools for cysts has been carried out in different
Parts of the world with verv varable results  While in certain parts of the
US A 1t has been assessed that as many as 5 to 20°, of apparently healthy
persons harbour eysts similar studies in Lucknow and mn Madras have shown a
lesser incidence of cyst passers  This 1s only onc example of the vagariesof exami
nations for amoebic cysts 1 am not aware of any serological or nssue sensitrvity
test which may perhaps find more unversal 1 than the d
of the amoeba or the cyst 1n the stool  The complement fixation test has not been
accepted as reliable

1th the hmatations 1n laboratory diagnosis therefore 1t 1s not surprsing that
the climcal d of biasss 15 apt to be d or under
according to the fancies of a particular physician

Cuivicar Tyees

{eute amoebre dysentery

No detailed description of this common chnical condition 15 necessary
Although the differential diagnosis between severe hacillary dysentery and mild
amoebic dysentery can be fairly easily made on chinical dats ‘alone such as the
number of stools the naked eye character of the stools and the constitutional
reactions the disunction 1s more difficult in the average cases  The busy pract
tioner prescribes phthalyl sulphathiazole on heariag the patent s account of the
dysentery and concludes that the case must have been one of bacillary dysentery
because symptomatic improvernent has been obtained with the sulphonamude
It 15 not sufficiently realsed that the activity of the amoeba 15 intimately related
to the bacterial content of the howels which indeed determunes the occurrence of
overt symptoms and also makes any definite statement about the mcubation
period iy An anub | drug Dike sulph or phthalyl
sulphathiazole 15 therefore quite capable of producing a temporary mmp:

m the clinical picture even 1n amoebic dyseatery  But for a permanent cure,
entirely d flerent drugs must he used ?

Itss therefore extremely important that in every firstattack of dysentery, the

PRV Uy wuilatl wen KIown procedures 1t is unfortunatel
almost impossihle to obtain dita regarding the prevalence of amoebiasis in th)cl
commumty  But there 13 no doubt that as a cause of chiome mvalidism leading

*Profssor of Med ¢ ae (Retred) Madras Med cal College
[0
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to frequent absenteersm and thetefore to curtailment of the man hours put mto
the national productivity plans amoebiasss 15 as important as the other discases
mentioned

The frequent neglect of the first attach leads to the patient becommg a

be extremely difficult
(6} In children between the ages of 3 and 10 pronounced anaema may be
caused by chromc amoebic dysentery  The number of motions per day s not
- - ' e When
eveals a
to thimk

(6) L1NE Pauemt UlpPIdLS Ol Balulenl UPspebsia wili pliluaps artacks of
palpitation hut hardly of any other symptoms suggestive of a chromc ntestinal
pathology The presence of hepatic imvolvement undoubtedly adds to the
frequency and severity of these symptoms

(4) Retention of unine has been the leading complamt m 2 few cases with
Iesions m the sigmoid and rectum  This symptom 1s possibly due to a reflex
mechamsm and among 1ts causes 2 should be bered

Complicattons m the liwer
(a) Hepatitis —Amaebiasis of the liver 1s to my mund the commonest cause
of an enlarged liver in South India The picture of amoebic hepatitis 15 so
. PRty Tom BT ona

cause of a pyrexia of undetermined engin  1he temperature 1s usnally noticed
in the evenngs may be preceded by a chill seldom nses above 10! °F and 1s

often not diagnosed properly .

-1 —— A

The relationship of hepatic amoebiasis to other hepatic diseases

Although the vegetatsve forms are permmitted by lack of proper and timely
treatment to reach the Jiver i most cases of amoebic dysentery the actual
occurrence of hepatitis has been esimated to take place only i less than 10°,
of the subjects  Possibly the nutritional status of the Iiver, which suffers early i
malnutrition 15 an mportant factor determuning the incidence of amoebic

hepatius
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R

Tupture 1nto the lung and produce an mflammation which may even go on to
abscess formation  If, at the ime of rupture, pleural adhesions are not present,
a state of pyo-pneumothorax can result Pleural effusions contaimng serous
fluid or the typical chocolate coloured pus of amoebic nfection, have been noted
in certain cases

Apart from such direct extension by actual rupture, 2 lymphatic extension
seems also possible

All these cases where the ivalvement 1s usually 1n the nght base and 13 the
result of rupture or lymphatc permeation from the liver have been designated as
“secondary pulmonary amocbiasis o .

1nasmuch as the intesuinal infection occurs fint in every case
Several types of lung involvement are prssible, namely—
(a) Amoelne pulmonary abscess without hiver involvement

(6} Pulmonary ahscess separated from the hepatic process by 1ntervening
normal lung
(¢

Pulmonary abscess extending from liver abscess, which 15 the mnst
(d

frequent type
Broncho hepate fistula wath little pulmonary imvolvement. Here,
commumication between the hepatc abscess and bronchus 18 more

direct and farge permnung the evacuauion of the liver abscess contents
wath hitle 3 nt of the pul.

(¢) Yerforation of hepatic abscess into the
cmpyem or a pyo-preumothorax
I hve seen many cases of pul y "moebius d d on adeg;
chimcal grounds ~ The confirmation of the diagnosis 1n_every case was obtamed
Dy the therapeutic response of complete clearing up of alt the evidences of the
disease, chmcal and radiological

The varions tvpes of imvolvement of the lung and pleura have been referred

7
plenrl cawty producing an
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tnalaa M ¢ tha falln se snce wamn 8 = e 02 e .

was rendered dithcult by the fact that the sputum examination and the tomograms
did not help  In view of the past hustory, a tuberculoma was thought of and in
view of his age a carcmoma was also considered A thoracotomy was done The
exammation of the contents of the segment resected revealed amoebn

Studies conducted 1 Madras

15
amoebic origin  (Stanley Hospital, 1957 and 1958)

3 Redd: and Thangavelu (I) have analysed 1,011 cases occurning during
the 5-year period 1941-46  Of these, 8%, were 1n the age group 0-10 years while
the greatest mecidence was between 20 and 40 Males formed 82 7%, There
was a igher madence 1n the monsoon months  Of the 44 cases which came to
autopsy, the majority showed the primary leston starting in the caecal area
The authors had previously reported 6 cases of amoeboma (amoebic granuloma
of the large intestine)  During the same period 309 of all types of hepatitis were
diagnosed to be of amoebic origin

They have also reviewed a series of cases of amoebic hver abscess, 84 from
the General Hospital, Madras an'd 40 from the King George Hospital, Vizaga-

el Falcohohsm 15 d d

patam "I;hefonssnblc ael p o o They

T hm mosmtnd oL o0 o L L L '

autopsied at Mysore and cases of cutaneous amochiasis seen 1n Madras

1 Tetracycln (250 mg 1 capsules) was given 4th hourly for 10 days, along
with 1 tablet of vitamin-B complex, 1 6 cases of acute intesinal amoeiasis  In
all of them the vegetauve forms disappeared  There was clinical improsement
n the dysentery m all cases

ychin, ery and fumagilln are the three antibiotics
which are claimed to have a direct action on the amoeba  The action of the
other broad-spectrum I n lling amoebic dysentery seems to be

by the mndirect method of mhihiting the actity of the bacteria m the mtestinal
lumen App-rently, Entamoeba hisiolifica cannot assume pathogenecity unul
the bactenal flora of the ntestmal tract reach a certan concentration

5 d: 4-hyd. ¢ hylanild was tried m 30

( y Y
subjects passing amoebic cysts and n 33 cases with acute amoebic dysentery
- arde_ PO T T Y i P

the drug {2)

6 K and d than (3) have reported on a series of 20
patients treated with camoform 1 to 2 tablets thrice a day with meals for 5 days
Fifteen of them showed marked 1mp: nt  F hutolytea d d between

w
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of trophozoutes lying free 1n the lumen of the mtestine the amoebae 1n the wall
of the large howel and what have travelled to the hiver and other remote areas,
and lastly the cysts n the lumen of the intestine
he other usual considerations i the choice of any drug such as ease of
admimstration freedom from toxicity and acceptability by the pauent must abo
be taken 1nto account
In spite of the continuous search that has been gong on there 1sno singledrug
which 15 effective both agamst the trophozoites m the various sites and the cysts
It 1s, therefore, essential to employ a combination of amoebicides acting 1n diffe
rent ways
The schedule of treatment that was considered to be the best unul 1948,
largely as the result of the experience gathered during the last war was—
Days  1- 6 Emetine injections gr 3 to |
7 9 Carbarsone gr 4 bd after food
10 15 Emetne mjections gr ¥ to 1
16 22 Carbarsone gr + b d after food
16 25 Chiniofon retention enemata starting with 8 oz of 059
increasing by 0 5% each day up to 2 5% repeating 2 5%
It 1s mmperative that every patient should be given the entire course of the
treatment if there 15 to be any reasonable prospect of a permanent cure

avoided 1n the management of amoebiasis In fact for over three years now,
T have not used emetine at all 1a my pracuce
The schedule of treatment for the first attack of amoebic dysentery that T now
employ 1s as follows
Days 1 7 Tetracychin (250 mg ) or erythromyan (100 mg ) 4 tmes 1
day orally
1 14 Chloroquine diphosphate orally 300 mg of the base bd
after food for the first 2 days and then 150 mg b d
15 28 Drad de or equival 600mg tds after food

Cases of amoehic hepatitis and p y b have show
satisfactory response to chloroquine In these cases of defimtely established
. h

e

c
patients have the entire Course gomng about their work normally whereas others
complain of all the symptoms enumerited above even after a day s treatment
e 3 LA ) -

retinopathy following chloroquine therapy relers only to cases treated with the
rug for nbout three ycars continuously
The schedule of treatment indicated above 1s effective 1n acute amoebic
dysentery puticulawly the first attack  Fuiery now and then, however, one
meets with a neglected cse of chromc amocbiasis imvolving both the bowels and
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the Iner and of a farly long duration which 1s extremely difficult to manage
One such panent with multiple foci of mfection sncluding skin had to be given
chloroquine I M for six weeks  The patient could not tolerate the drug orally
but with this long course of chlorog he showed r kabl p t
Tt should have been obviously impossible to keep on emetine for such a long
period  In some of the cases the chloroqume course had to be repeated three
times with intervals of 2 few weeks in between before a permanent cure could be
blished The exact d of therefore has to be individual sed
Pretention —The difficult problem of effectively controlling a bowel infection

1 a country with a poor level of general sanrtation cannot be discussed here at
any length  In the field of tuberculosis T feel that as medical men we cannat
sit 1dle with fnlc'ch hands warting for the distant day when the general hving

[ ' PR T B
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Discusstons

Dr P h Guosu Calcutta

Q The treatment advocated by you 1s expensive for an average Indan
pauent and does not take into account the secondary infection in amoebiasis
stressed yesterday

Ans” Prolonged treatment 1s essential to get a permanent cure and to prevent
arelapse Less expensive treatment mav be less effective too

Dr SusHIE Luchnow
@ What s the youngest age maidence 1n the senies ?
ins 2 years
Dr R T Kaxape Hyderabad (Dn)
0 What was the radiological findings in sccondary pulmonary amoebiasis >
ins Like lung abscess
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CLINICAT MANIFESTATIONS OF AMOLEBIASIS
R M RASLIWAL avp M § GAMBHIR
From the SMS Medual Collcge & Ho putar, Ja pur
Amocbiasis 1s a disease which can have very vanied manifistitions Boyers (1)
reported 1961 symptoms 1n fus 700 patients of amoebitsis  Amacebic dysentery
13 only one of these but to many climcians this has erroneously become just a

synonym of amoebiasis or amoebic mfechion  Crasg (2) remarked * The yast
myonty of such mfections are not accompinmed by dysentertesymptoms but mueh
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or physiologically subnormal  But as Peterson (8) has remarked, “£ histolytica
lives at the expense of the host and therefore some degree of ulceration of the
intestinal mucous membrane 15 always present ®

simulating cholecystiis and another 11 cases had burnmg pan m cplgasn:mm
simulating peptic ulcer  In 21 cases (1 1%) there were symptoms ot subacute
obstruction 1 b ] tuberculosis and 1n 5 cases a palpable mass was
felt i the regional a mal growth  These
masses disapp d after

Hipatic inpolvement —Lver involvement 1s the most common and the most
umportant ipl of 1 b In many of these
cases there may be no clnical mamfestation of mtestinal phase and hepatic
mvolvement may be the first chinical mamifestation  Enlarged liver was felt m
shghtly more than 50% of cases and about 16°, cases presented as hepatitis
Liver ahscess was seen 1n 2 29, (43 cases)

Small amount of nght sided pleural effusion (which could be explamed by

colon g

developed 2 bronchopleural fistula and the patient was bringing out anchovy
sauce type of material in sputum

These findings confirm the observations of Loeber and D Antom (9), Sodeman
(10) and Rashwal (6) that liver myolvement 15 2 very frequent mamifestation 1
amoebiasts

dnaemia —Shght degree of anaemia was very common but marked degree
of anaemia was scen only 1n very few cases (less than 19,) This confirms the

pyelitis malaria et

glgx;mxd colon which 1s also slightly tender on deep pressure  This combnation
has been found to be useful 1ndex for labelling cases of clinacal amoebrasis

Susnsary AND CovNcLusiovs

Clmical 1ecords of 1934 cases of amoebiasis admtted during last 10 years to
the SM S Hospital Jaipur, were studied It was seen that most of the cases
present bizzare symptoms of vague pam in abdomen and irregulanty of bowel
habat  Important physical findings were a_shghtly enlarged (tender or non
tender) Liver and palpable and tender descending colon in large majonty of cases
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Discusstons

Dr Pk Guosn Calcutta
Q Whatisthe 1 1 hasis of the symp! of chol and headach
syndrome i amoebiasis
Ans Headach= 1s posstbly due to dilatation of menngeal vessels by toxins
(toxaemia) Duagnosis of cholecystiis was made by rapid improvement with
znnamocblc drugs About exact pathology T am not sure
test 13 not of for 80% of usual cases
are cured Ly any medicine
Ans No Mere psycholhcrapy cannot cure or improve defimte cases of
amoebiasis
Dr V § Mancark, Lucknow
Q Why 1s there sml\mgly low nadence of functional bowel disorders such
1 dysentery and p etc  The total madence being as low

&

as 23%

ins Chronic cases may not have any mntestinal symptoms

0 Why strikingly low incidence of anaemia tn these cases ?

Ans In recording anaemia I have avoided cases with mild anaera hence
the chart shows a low p:rcemagc of anaermza
Dr J B Srivastav, kasaul

Q Polymorphs in pleural cavity are not diagnostic of amoebic involvement,
because the reaction 13 mononuclear 1n amoebic mfection and the liver abscess 1s
sterile

Ans Although theoretically polymorphs should not be 1n the pleural flud,

you

Ans_There tvas no cosmophilia 1n my cases
D d you come 7cross Any asthmatics of 1moebic ongin?

Ans No

@ Dd you ever take the blood pressure »  What are the effects on blood
pressure 7

Ans T do not have 1ny defimte data about blood pressure  But usually in
chronie amoehiass 1t 15 shightly low cred
Dz Susmi, Lucknow
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0 What was the youngest age of madence 1 the seres ?

Ans 9 months
Dr S C Mnra, Lucknow

() Your case records show 80% of patients had thickened sigmoid Have
you had your observation confirmed by laparotomy ?

Ans T was quite sure that there was no reflex spasm hence my chimeal findings
were absolutely correct Moreover, most of the cases were confirmed by sig
moidoscopy
Dr K 5 Sanmvi, Madras

0 'Will you kindly tell me the percentage of cases having positive tropho
zoites and positrve cysts 1n stool?

Ans Cysts 100%, trophozoites—great majorsty



Aunals of Brochemstry
and Expenmental Medicine
Vol XX, 1960, Supplement

HEPATIC INVOLVEMENRT IN AMOEBIASIS
R M RASLIWAL avo M S GAMBHIR
Fram the SMS Med cal College, Ja pur



404 R M KASLIWAL AND M S GAMBIIR

Clinically, hepatic amoebiasis exists 1 two forms (1) amoebic ver abscess
and (1) amoebic hepatitis  Amoebic hiver abscess 15 well recogised as a definite
pathological entity  The occurrence of hiver abscess has been known since the
time of Hippocrates who 15 supposed to have advocated a surgical treatment for
this condition

Councilman and Lafleur (1} probably gave the first account of pathology
and pathogenesis of amoebic abscess of the hver and in a later work of Rogers
(2} the aetiologic 1nd pathol basis of this cond was est1blished beyond
doubt

In amoebic hepatitis the picture 1s confusing and 1t has not yet recenved the

of I' histolytica to those who completely deny the existence of any diffuse lesions

1 the liver 1n amoehiasss .
Y e ' IS P

(3) comned the term ‘presuppurative stage’ of hepatic amoebiasts for the condi
tion the dlimcal picture of which he had desemibed 1n his earher work
{Rogers, 2)

Since this description of Rogers, there has been a lot of controversy with
regard to the existence of such a stage as a pathological entity ~ Two schools of
thought have however emerged dum:g this period 1 this field—one which

The evidence 1n favour of or agamnst the existence of amoebic hepatitis has
mainly come from following sources
(1) Results of autopsy studies in cases dying of amoebiasis with or wathout
a clinical evidence of amoebie hepatiis
(1) Liver biopsy studies n cases of amoebic hepatitis
(u1) Study of hver funcuon tests as an evidence of lier cell necrosts and
diffuse lesion

(w)
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Palmer (8) reported autopsy findings mn 19 cases whose bowels showed
active amoebic lesion  Microscopically there was marnly an increase in the
portal connective tissue  In 9 of these cases there was a definite periportal fibrosis
In some of these patchy areas of fibrosis were also seen

Crag (9) also found sumlar arcas of fibrosis in the lner tisuc of cases
dying of amoebic dysentery Chatgidakss (10) studied liver tissuc 1n 157 cases
dymg of amoebiasis—out of a total autopsy record of 9500 deaths In this
series, 87 had amoebic hver abscesses and one had acute amoebic hepatiis The
findings 1n this case were very interesting  Small areas of necrosis were seen and
these areas contamned remarns of necrosed liver cells and a number of lymphocytes

On the other hand, DaSiva (11) and Donoso et af (12) 1n a review of
a large number of autopsies (5 000 hy DaSilva and 10,910 by Donoso etaf ) which
ancluded a number of cases of amoebiasis did not find any evidence of dufuse
hepatic lesion due to £ hustolytica m any casc  Kean (13) who 1s a keen sup-
porter of the school which does not believe 1n the existence of amoebic hepatitis
teviewed the records of 4,478 autopsies at the Board of Health Laboratories,
Gorgas Hospital, Ancon Thutcen of these cases died of amoebiasis  To these
he added his own series of 148 cases dying of amoebiasis with clinical evidence of
hver involvement  He did not find even one case which could meet the cntena
for diagnosis of duuse amoebic hepatius (He has, however not gnen the
detauls of what he considers as the critera for diagnosing this condition)

Luver buopsy studies  According to some, autopsy studies may not be con
sidered as true representatives of the tissue changes as seen in hving condition
and thus, recently, some Liver biopsy studics have been made

Bonmin and Moretu (14) gave the first report of hver changes in hepatic
amoebrasis as seen by hver biopsy In 4 lver biopsics they found penportal
fibross and some areas of local nflammatory changes

Heller etal (15) performed lLiver biopsies m two cases of amoebic hepatitis
These cases were very interesting 1n the respect that they were presented as
cases of pyrexia of unknown aetiology Routme mmvestigations were negative
and they made the chinical diagnosis of amoebic hepatitss Liver Inopsies shiow edd
arexs of focal necrosis Both the cases 1esponded favourably to antramoebic
treatment

any case  In a repeat biopsy after the treatment they found that there was a
PR e Pt

cell pattern
Chaudhurt and Saha (17) p d Iner biopsies 1 15 cases of actne
amoebic dysentery and found some non speatfic inflimmatory changes in some of
these cases 1here was round cell mhltrition of the portal tracts and an over-
activity of Kupffer cells  No amoebte were found in the lesion
Similar Iner Liopsy studies by workers belonging to the other school of

s
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* - T {18) reported biopsy studies in

ucally) "He did not find evidence

N . non speafic) mn a single case  In

41 cases, he labelled the tissue as normal and 1n 6 found evidence of other assoctated

pathology  Three remaining cases had hver abscess

DaSilva and Torres (18) also in a study of 40 cases of chromc amoehasts,

7 of which were m acute phase of the disease, did not find any specific change m
the hver tissues, which they could correlate with amoehic infection

“d mtet T anf onetantacte ha alasnamnla ad h o4 6ol e

amoehic dysentery In 3 of these cases the functional imparment was con-
siderable  Heilig and Visveswar (21} carried out a study of hver function by
Qumick’s hippunic acid test 1n 15 cases of amoebic dysentery and 11 cases of acute
amoebtc hepatits  They found that prior to therapy the lver functions were
much 1mpaired (average value 55 4%, of normal)  Lhere was marked improve-
ment with emetine therapy  After 6 1mjections the average value increased to
72 6 of normal and after a full course of 12 injections to 80 29 of normal
P 3

- : T = been
Ihahne

a rise

v found

amage

! A s eme flemaes w3 ame ¢ amochiasis

m cases of

ectrophorests)

have been reported by Cagil and Mannom (25), Misra and Bajpa (26)
and hashwal and Sogam (24) in cases of amoebic hepatitis  Powel ef af
(27) have alo found sumlar changes mn electrophoretic analysis of serum
proteins 1n amoebic hepatitis though they do not attach much importance to these
changes
’grhc only report which 15 contrary to these observations is that of Powell
etal (27) who performed a number of tests of Liver function mn 49 cases of amochic
dysentery and 31 cases of iver abscess He found thatan all the cases of dysentery
where there was no lver abscess, the liver functions were within normal humts
and only 1n the presence of liver abscess, functions showed some derangement
Expenimental studies  Carrera (28) conducted some expermments in kitten
He mnoculated 183 hitten per rectum with rlmphozm(:s ‘?l' € histolytt ¢ '}'\m of

ctnln

same lines did not get the same typeof results lhey injected trgpnfzo;lcs
. - - ' - ~ after
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mesentenc and portal veins  They found amoebae mn such lesion (They have
not given the detals of histological findings of such lesions)  Another important
observation i this study, which they noted, was that liver abscess could be
produced by injection of E fustolytica 1n the portal ven only when there were
iunoebxc Iesions 10 the intestines  In the absence of such mntestnal lesions no
-1 EE I

specific liver changes ?

Councilman and Lafleur (1) upon the histioge of the
diffuse hepatic changes observed by them 1n an autopsy m a case of amoebiasis
suggested that these changes are due to the absorption of chemical products of
amochae from the intestinal canal

s (3) expressed the view that amochae teacl i the hver become
entangled 1 blood clots 1n the 1ntralobular vemns producing congestion of the
liver ~ The vast majority of amoebae then undergo degeneration but produce
changes 1n the hiver which he termed pre suppurative stage of amoehic hepatitis

Palmer (8) ked that i the 1 of hepitc amoebiasis 1f
an abscess does not form and the process i1s progressive this ternunates an an
uregularly scarred lver

Craig_(9) stated that the diffuse hepanc les ons sepresent the foct of nfec.

biea lyng m a zone of completely cytolysed maternial This may progress
ather to true abscess formation or healng occurs with connective tissue
replacement

According to Faust {31) amoebic hepatitis should be considered s duc to
multiple small colontes of £ kustolytica, although in most cases the amoebic do
not colonize the hver parenchym but dic as the result of amoebostatic action of

h
the lwer . o

DeBakey and Ochsner (32) and Blanc (33, 3%) have suggested that 1n
the early phase of amocbic hepatttis there 1 bilance between two processes
(1) progression to suppuration and pus formation nd (1) regression towards
healing by scar ssue

haslwal and Bhatia (5) cxpressed the view that the dufiusc hepatic
changes are caused by I hststica and not by bactenal association  Fhey
citedin their support the observations of Wahi and Tandon (35) who found
similar liver changes in other protozoal mfection hike mahna and kala nzr

™ T oee balowat e lecone ner d s tn P fuston

= that
) these

DaSilya and Torres (18) consider that the muld hepatic lesions which
correspond to the designation of amoebic hepatius are due either to the absorp-
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non of bactenal products through the damaged bowel or to some nutntional
deficit co-existent with the parasite infection or caused by it Thus, Dunlap
el al (36) conducted liver biopsies 1n 88 patients sufferng from surgical dis-
orders of abd: (other than ‘biasts) and found that the lesions are non-
speaific and there 15 not much difference i the histological changes even 1n such
diverse condition as peptic ulcer, pancreattis, cholecystitis etc  The lesions
described by them resembled those described by other workers (37) 1n amoebic
hepatitis

We started work on the problem of hepatic amoebiasis n 1954 Part of
this work has already been reported (4, 5,24) and the work 1s still bemng
continued (38) .

(hepatitis 1n 169%, cases, abscess 1n 2 2% cases)

Seeing such a high inadence of hepatic amoebiasis we started liver biopsy
sn our patents with 1 b with stool rep posttve for £
histolytica A thorough chimcal exammation was done to find ‘evidence of any
associated nfection like malana etc which mught affect the liver  Biopsy was
performed m 30 cases with amoebic pathology only  The following histological

N

1n the same zone of hepatic lobule and pykaoss or balooning of nucles  Some
patches of cells were anuclear In addition areas of focal necrosis provided
another frequent change bemg present m 21 (70%) cases This consisted of
dissolution of a patch of parenchymal cells which were overrun by a motley of

thers, several such wide patches were scen  The trophozortes of

‘;;x?asr);cégaodclscnbcd by some workers 1 experimental amoehaasis were looked
for and could not be :dentfied with certainty

Reticuloendotheliosts was present 1 2}2 (93 ?3%) cases '{}:u alg? vanc(‘l

light brown pigment
come;:)lr;t‘;\l’gn:muauvnp\ms seen m 12 (40%) cases  The infiltration cells were

chiefly mononuclenr, although a few polymorphs were also included This
however, was never severe

Chani‘t;:r):s‘x\s or’ml or mtralobular was consprcuous by its absence 1n all cases but

(3‘33" )P In this casc, the fibrosis was imited to the portal area which was

con 1l mb/loy enlarged and included 2-3 proliferating Ilary ductules  The

;i‘l)wxrlzsx; ‘a1 not extend 1nto the lobule and the normal Iobular relationships were

still maintane
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h 1 1

consisted of cases with no or shght hep I

Group 11 (16 cases) consisted of cases of frank amoelic abscess  The idea of this

dlassification was to dwide cases of intestinal amoehiasis with no clear cut (chmi-

cally) involvement of the hiver, the second consisting of €ases of intestinal amoe

Dbagg with clinieal evidence of lver insolvement but no demonstrable abscess
it 3 - A v -

cholinesterace actvity alkaline phosphatases and serum protein fractionation by
electrophoresis were also done

A fall 1n serum cholimesterase levels was seen 1 cases of amoebuss  The
fall 1 chol activity was with the seventy of hver damage
The decrense was only 1w 27 2%, cases of Geoup L, 56 2% cases of Group 1 wnd
m 100%, cases of Group 11T

Alialine phosphatase levels were normal in all the cases of Group I and

.

Group II but tugh’ waLlue: were seen 1n 66 6%, cases of Group 1
wa oo Sl P e %

(a) Iner enlarged shghtly below the costal margin and tender on pressure
() Radiols 1 evidence of ly and nt of movement
of right dome of daphragm
(¢) I hustolytica cyst demonstrated 1n stool
/d) Response to 1 i the form of disappearance of
Iner ind 1n general condition
1 ner biopsy 1n these cases showed changes ranging from congestion of portal

inhltration

It er abscess (4 cases)  Tiver was enlarged and very tender  Anchovy sauce
pus aspirated out and sterile on culture except, in one case where the mmstal
aspirition contained frank yellow thick pus {about 10 cc and streptococe: were
cultured from that speamen) followed by anchovv suce pus sterile on culture
I histolitica could not be demonstrated 1n 2 cases €ven on repeited examinie
1ons nd by concentriton method

b Rerim plutaim ¢ exalacet ¢ fransim nase 3 Serum gl itam © PYRIVIC transam naw
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Javer buopyy Taken from an area prowimal to the abscess cawty showed
all the previous changes and, 1n addition, showed penportal fibrosis with Iner
cell pattern d 5 h

Transaminase level  Normal values established in 40 average Indians ot of
which 20 were medical students and doctors, 15 were blood bank donors and 5
healthy males with no clinical evidence of any abnormality  These values are

{8) Normal values
SGOT = 448 mean 25 unts
SGPT 135 mean 9 wmts
{b) Ten coses of amoebic hepattis
SGOT = 652 mean 21 8 unus
SGPT = 1-%4mean 77 ,,
{c) Four cases of luer abscess

SGOT = 20216 mean 89 3 umts
SGPT = 1-145 mean 506 "
More cases are bemng studied and the work 13 1n progress

COMMENTs

d

of

The different shades of opinions reg the or non
dffuse lesions 1n the liver 1n amoebrasis may be grouped as follows
(1) There are no diffuse hepatic lesions in the lver (11-13)
™ A8 alam b e — e L [

€LY Aldeid Ll (10 vy

(1) The diffuse lesions 1 the liver i amocbiasis are due to the chemieal
products of the bae absorbed from the canal (1)

() The diffuse lesions 1 the hver are due to large number of amoebae
whach reach the liver and cause thrombosis of many smuses and thus
necrosis of liver cells  The vast'majonity of amoebae then undergo
degeneration (3)

(v) The lesions are due to speaific activity of the amoebae and a number
of these are found m the liver tissue (9,28,31—~34

“Thus, on the onc extreme, some workers completely deny the occurence of
any diffuse hepatic lesion (other than focal lesions of amoebic abscess) 1n amoe
baasis and think that there 15 0o pathologtcal entity as amoebic hepatius

On the other extreme, some believe that there are diffuse changes i the
Jwver 1n amoehiasis and these are due to the speaific activaty of E Rusfolytica in the

lwer lssue P R SR R Y

Justological changes the occufrence ol uuluse reliuipendotenosss m almost
histol . (N . s

Jhe Lnangts M v
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protein fractionation did show some changes (23) Thus, the lowenng of
cholinesterase activity mn 56 2% of cases of group II (who had no climcally de-
monstrable hiver abscess) mndicates that there 1s some damage of Iner cells even
in these cases and this may be due to amochic hepautts The findings of Heilig
and Visveswar (21} alse are in the same lme and they have shown that the
1 shows . after 1 antimoebic

treatment

fibroblasts  The liver cell pattern remains normal except for oceasional foct of
hver cell necrosis and cellular disorganssation  These changes confirm our
previous ehservations (5) _In liver abscess cases m bopsy taken from near the

by scar tissue
‘With regard to changes 1n transaminase activity 1t was seen that in amocbic
hepatius the levels ranged from 6 to 52 units of SGOT (mean value 21 8)
and 1-24 umts of SG PT (mean value 77) In 4 cases of amoebrc liser abscess
the values of transammase actwittes ranged from 20-216 umtsof SGOT
(mean value 89 3) and 1-145 units of § G PT (mean value 50 6)
L e, . .

the other findimgs of amoclic hepauns stage, there 13 als a pre-hepatitis stage or
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an early hepatitis where the imolvement 1s normal  This 15 probably the same
stage which Klatskin (6) has termed as subacute nd chronic forms of amochic
hepatitis

From these observations our conclusions are

(a) That there 1s some degree of hepatic involvement mn a very large
majonty of cases of amoebiasis and Radke (41) has correctly re-
marked that there 1s hepatic nvolvement mn almost every case of
amochiasis

(b) That there are three stages of liver involvement 1n this disease

(1) early hepatitis or prehepatitis stage which 15 d by shght
enlargement of liver and minimal or no constitutional disturbances
as fever, leucocytosis etc and this stage 1s the most common of
all forms of hepatic amoebrasis and occurs in more than 509 of
cases of mtestinal amoebiasis

() A defintte amoebic hepatitis in which there 1s hepatomegaly and
also constitutional disturbances (st was seen m 16°; of chses m
our studv)

(1) Amoebic hiver abscess occurs only m small number of total cases
of amoebiasis (2 2% m our study)

Ths stage of early hepatitis or preh can be easily t 1f looked
for ard will very well respond to antiamoebic treatment Sodeman {43)
37 e en ALt o

o tnra AF s e ha

another clmical picture 01 MOELIASIS WILH LEPALIL Lhdlgt

SuwuARY

A chmeal study of the mc‘xdcn'cf of h:tpatms —m a 'largf: nll'x‘mbcr o‘l: cases of

.buhtuhvactcn:\\ assocsates alone cannot account for such changes specually

lial hyperplasia
retieloendothelal RYPETRIN, . e v dufinsve crave of 2mochic hepatns wheck
a pre-hepatitis
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Discussions

Dr | B Shanastw Kasih

0 As cellular reaction will be better when the defence reaction 15 good and
not otherwase I thunk ecllulie infiltration 1n your shdes 1s due to resistance

frs 1 do not agree with you
due to mochie infection
Dr S H Zudi Lucknow

Tn my optmon cellular rexction 15 entirely

@ T think there s no marked cellulie infiltration 1n your shde
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Ars No Cellular reaction ts of considerable degree 1n my slides
Dr V' § Mangalik, Lucknow

@ Vanous workers hav: reportcd ddrcrent kmds of reaction 1 hepatic
amoebrasts ke monocytic 1 ytic reaction

It may appear these are not specific to amoeblc nfection but may be non specific
depending on other comneidental toxns, etc

Ans Cellular infiltration can partly be due to malnutrition but malnuinton
cannot be the sole factor
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PLEURO FULMONARY AMOEBIASIS
R N TANDON axp B h KHARNA
From the Aosturba T B Flosputal Medical College, Lucknosw

below 1n detail
Case REpORTS

1 RS aged 22 years, clay-pot maker by occupauon was admitted to
our hospital on 24 3 58 with complants of low grade fever, cough, moderate
emoptsas (four tmes) and pun 10 night side of chest for last one month  The
IR i ) S .

1omography ot the night base, taled to demonstrate the ring shadow Luer
receded back

Il N, aged 40 years, was admitted to our hospital on 18 12 58 with com-
plamts of couch, Jow-grade fever, cxpectoration and hemoptysis at home for
Jaut 19 days  The patent had developed 15 days back Jugh feser with nigor
which came down after a dayv by atsell  Thereafter the patient started having
excessive dry cough . .
about 207 1n amoun -
blachash red It was
s{)\llum persisted  On ¢ aaunnduo, ngnt mirascapular arer was found to be
dullwith dimiushed arentry - Thelserwasnot palpable  Xeray chest resealed
rassed diaphragm on the night side with wregular contour  In s nuddle, there
9
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was a rounded elevation  Onscreemng the diaph movements appeared
to be restricted  Increased rettcular markings were visible 1n nght lower zone
Another X ray following a diagnostic pneumoperitoneum revealed a nodular
swelling 1n the contour of the liver 1he patient was afebrile and nontoxic
The sputum was found repeatedly negatrve for Vf fuberculosis  Tuberculn
test with 5 TU PP D was found to be positive  The patient was diagnosed
to be a case of amoebic liver abscess which had ruptured through the diaphragm
and 1ts contents evacuated out through the bronchi  To that effect, the sputum
was examined for vegetative forms of amoeba, but was found to be negatne
The patient was gien a course of emetine hydrochloride 1njections as 1n the
previous case  After 10 days, the patient felt much better and cough disappeared
Radologically, the reticular markings at the nght base dimimshed and the
patrent

m

n our
and pa
attack of diarrhoea after which he had high fever with nigor which Jasted for
6 days The fever persisted thereafter He reported to a physician who dia
gnosed the condition as tuberculous pleunisy and put him on streptomyemn 1 g
IMI OD and INH 200 mg perday However even after two months of
18 cond went downhill He then dted the semor author
(R N T) who diagnosed him to be a case of amoebic liver abscess with nght
sided empyema (amoebic ?)  Chloroquine was started at home which brought
his temperature down to normal  The patient however continued to complam
of severe pamn n the right chest and hence was hospitalized In his statement
he revealed a past hustory of digbetts mellitus which was controlled with 2 tablets
of tolebutarmids per day  The hustory of amoebic dysentery was also forthcoming
Aspiration of the nght pleural cavity brought out anchovy sauce pus which
contaed vegetative amoeba  The stools and sputum were found negative
for amoeba The patient was put on a course of emetine and chloroquine and
repeated aspiration of the chest His condition improved mtially ~ But all
of a sudden on the 30th October 1959 he develop d acute cor Pulmonale and
died withun a span of three hours

Discussion

In such a short series, as that of ours although one may not be justified in
drawing defimte conclusions yet certamn important mferences can be drawn
from our study

The duration of illness in our sertes of cases did not extend beyond three
months This obsenvation goes to stress the earhier observations of Chakravartt
(4) that the history in these cases 1s usually short  Important complaints m our
series of cases were cough (5 cases) fever (5 cases) pam in right chest (4 cases)

tw mstances  One of these cases was a diabetic

Recent history of dysentery was obtamable in 4 cases  In onc case wnspite
of such denial, the incidence of repeated drarrhoea m the past was ascertamed
Amoebic cysts 1 the stools could be obtained 1n only one instance

Tuberculin test with 5 T U was found repeatedly negatine 1n 4 cases
This again_reafficms the claim that the presence of negatne tuberculm test
hospitalized cases should lead one to suspect non tuberculous conditions
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RS
Following therapy

N
X ray chest following therapy



PLFLRO-PULMONARY  AMOERTASIS 410

Sputum was fourd 1o be negative for vegetative forms of amaeba in our
serics of cases Chakravarts (1) has also had similar expeniences
PRSI v 5 «

Jowe - - ' . .
cavit . = - . -

(1 car . e e

uon - . . . . .
whie . s - s
Y o I .

amoebie cmpyema

The third case (R D S ) was a disbetic Not only hss conditon on admussion
was mottbund e was fairly dysproeic also beeause of the pus filhng the whale
of the nght henuthorax — After two or three aspirations, 1t was found 1mpossible

PR N
favaur

Abdel Halom and Higazi (6) have mentioned the following modes o tnfechion
of the intrathoracie viscera

() Prnumary pulmonary amoebrasis

Embolism of amocha m the bowel reaches inferior vena cava through
middie and mferior hemorrhosdal vems  This picture appears independendy
of hepatic mvolvement and may wmulate broncho-pneumona ot mbiany
taberculosts

(1) Secondary pulmonarv amotbiasis
The pulmonary malvement in these cases 18 secondary 1o hepatie patho.
logs lhe routes of miecuon are
{8} direct extension through the daphragm
{B) embolizaton from thrombosed hiepatie Lein 1o nfesior vena cana

Rught side of heart

Pubmanary artery

Ly

In our senes of eases, the chimcal hustory and the r?dlolog\m‘ preture point
1 favour of secondary involsement of the lungs  In 2 cases we have been able
10 demanstrate clerly the adhenon of Iver 10 the diaphrogm  In the other
cases also s appears to he 3 anmx possihitity

Therapy with emeune hydrochilorde, 1 g guen by I M1 dady for (0
days, has been faund to produce a satufactory verponse snall but one cane who
was divbenie and was admited 1in a monbund condigon

SUMMARY
e cases of plewtopulmaniny anioebiass admitted 1o our hosputal during

the past two years have beea recorded. A brief dusenmon on thew chmenl featnre
and response io therapy has been presented
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Discussiovs

Dr P K Cnarrerjee, Calcutta
Is 1t necessary to do a diagnostic pneumo-peritoneum 1n a case of sus-

pected hiver abscess bursting into the lungs > T think there 15 definite risk of the
ahscess bursting 1mto perstoneum

Ans 1 agree  There 1s a possibility of abscess bursting mto peritoneum
Yet, we did 1t, to eluardate the fibrous adhesion

Dr P K Guosm, Calcutta

1 concur with Dr Tandon that pul b 15 more 1
an extension from liver T had 3 cases under me which all were at right base
and above lver  But i one of my cases he was treated for 6 months for pul-
monary tuberculosis with S M and INH  Finding na relef, he was admutted
under me 1n hospital for treatment He coughed up anchovy sauce flud i
sputum which under microscope showed liver cells It completely cleared up
with anti-amoebic treatment  He 15 well tll today—8 years after treatment

1 do not agree - ™= T 4 - vt - .
the case presented w
the lungs up, espect .
and (b} the upper b
cavity

Ans T do not think that amachic liver abscess can push lungs up to such
a great extent as shown in the X-ray In the X-ray plate the lung tissue 1s seen
only i the upper zone
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the bowels, the intestine also becomes sick, rough and uleerated. It 1s a long
iliness, panful ind dangerous  If treatment 13 begun while the body sull has
bl S B P T aien,

ered to

- . . est was

dovsed by K M Lynch (1915) and was more recently {1937) worked out by
WR Jonesm pasticular G Dobell was probably the first (1929) 0 use monkeys
systemitically, which were then employed extensicly by the ‘school of H TL
Anderson  Lhe cultnauon of Frlamoeba kislolytica, in titro presented great diflie
culties as 1t llounshes only n the presence of mmm:nnE The first usable

™ BHRC TSR S e
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Ct y was well pped to make available tts large arsenal whenever new
biological test methods made their appearance This process began m the
1920 s and continues at a lively rate to day

India may be credited with having discovered for the first time actne
prinaples m plants at a very early date which are therapeutically useful even
measured by the latest research, from the plant called Aurchs which contains
conessine as 1ts prinapal alkalord

The first ant: dysenteric drug to enjoy great populanty was [pecacuanha from
South America whose root contains emetme as its mamn alkalord It was first
mentioned in a travel book by Samuel Purchas that appeared in 1625 From 1t
Pelletier 1solated emetine 1 1817

The various groups of antt amoebics
3 - -

accessible to a direct companson although even here stk ng differences are
often manifest depending on method  The chief remaiming uncertamty i some
cases 1s whether the effect oF !
amoebiadal action or rather
of culture associates  For th
as the strength of the amoeba
15 still more difficult 1n ammal experiments since as yet there 1s no absolutely
y way of mlft Is exper y and particularly because
the various species do not produce results that can be compared Above all
the therapeutic spectrum m the different arumal tests 15 subject to quite const
derable fluctuations  Another difficulty n comparative evaluation 1s the fact
that a2 wutre and m preo experiments often diverge greatly so that high activity
i titro 15 of small practical s gnif cance  On the other hand one may take heart
from the fact tha!‘almosl all ant1 amoebic preparations which have proved of
" o aer A

the same lahoratory
This review includes the following groups of drugs

A Natural products
Ipecacuanha
Holarrhena
Simaruba glansa
Brucea and other plant prinaples
Antibiotics

B Synthetic products
Emetine analogues long cha n diam nes
Quinoline and acridine dernvatives
Arsemcals
Chloracetamudes
Mscellaneous structures
Phenanthrolme dernwatives
Special emphasis will be given to the last group of phenanthrolines developed
1n the last ten years m our laboratones
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A Natural products

(a) Ipecacuanha group

Emetine (I} 15 sull widely used for the hepatic form of amoe-
brass, although Anderson, 1n a review article in 1950, stated ¢ that s toxierty
Erccludes s recommendation at present”  Its usefulness 1s scriously Imited
y 1ts cumulatie properties its cardiotovic effeets and 1ts narrow margin of
safety Lmetine senved as a standard for comparison of new drugs, and it

chemucal structure served as a model for the devel of simitar 7
N ocis
CH;O- -OCH}
CH,-.
HY,
-C2H5

n

A new total synthess of natural emetine 1n 1ts true stereo chemical configu
ration was described by O Schnerder an t of Hoffr La Roche
1 Basle  There is no doubt that emetine belongs to the true amoebicidal drugs
1¢ to those which act directly on the amocba and not by killing the symbionts
For this reason 1t was and uLnll 18 uschul mr hcpaltlc abscess, where there are no

Neipp, 1938)

a

= was found to be 5 mg jkg dunng 5 days

- 1mteated the rat test, worked with doses
:]\:mp) lIn his monkey etperiments,
VL P AT

was even more actie than emetine i ritre and 1n the monkey

(b} Holarthena

Thus plant 18 already mentioned 15 the oldest of the amoebicidal drugs
1n Sanskmt 1t was called  Indrayava’ or \atsaka” but it becime especially
known as  bhumclhy  Conessme 1s the mamn allalod  The biological acton
of conessine was extensnely studied by Chopra in 1927 1n a classical paper
Tavourable chmical results’ were published by Acton and Chopra in 1933
Later on French scientists became espeaially interested in this drug Tthua
Jower activity than emetine and 1s reported to be toxie

(¢} Simaniba glanca

A comprelicnsive review on glaucarubin has been I C Cuckl
m 1058 Chemically this compound was desenibed by F f\“}tlr:m);liz\l *as }:I'mr:;

V7 Amer Chem Sec, 1954, 7616060

an
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the formula CyHyOy4, contamng a lactone grouping, an ester group and 6
hydroxyl groups In zifro, 1t proved to be about 2 to 8 times less active than
emetine, using the same testing procedure Its action on amoebae 15 direct
The curative dose 1n rats according to Cuckler, 15 2550 mg [kg /day  Glau-
carubin 13 also active i guineapigs, where 1t proved to be one of the best amoe
hadal drugs  For dogs, 1t 1s rather toxic but the doses for curative effects 1n
colitis are also much lower The therapeutic dosage for man was found to be
3 5 mg /kg /day for ten days t ¢ a total dose of 2t0 3 g

(d) Brucea and other plant principles

15 claimed to have amoehadal properties n titro and i izto on the rat (M S
Kuang ¢t al , see Chem Abstr , 53+ 11646)

(¢) Antbiotics

Many antibicties have been reported as having anti amoebic properties
i la iy Al R e Y ERam B

TABLE I

In vitro amoebicrdal achorty of anfibroties®

Group 1, amoehiadal at 5 yfcc
Actudione Fumagilin
Amisomycin Prodigiosn

Group II, amoebcrdal at 63 to 300 yfcc
Ch y
Oxytetracychine

Group II1, amoebieadal at 500 to 1000 yfcc
Azaserine Streptothnein
Carbomyan ‘Tetracycl ne
Chloramphenicol

Group 1V, amochiaidal at 1000 to 2000 yfee
Baatraan Vindogrisein
Neomyan (?)

Group V, nat amoebiadl 2t 2000 yfee
Streptomyen Penicilln G
Dibydrostreptomycin Antibiotie T'A 105
Erythromyein

o According to Thompson ef ol (1956), Antbuotics & Chemotherapy 61346



ANTI-AMOERIC DRUGS 427

‘TABLE II
Comparuson of antibuot cs on the bass of retat 1 potency i labotatory tests and orer-ull appraisal
as potential d ugs for miestinal amoebiasns®

Relatre ratmpst

Potential usefulness

Actiaty Actnty Actvity 1n buman intestmal
Drug o o amoebiasi
Actdione 1 1 1 [
Azsserine u v [¢]
‘Anisomyein 1 b3 AorD
Baaitracin v v p:)
Carbomyan m v v I
Chloramphenicol hiss v w b
Chlortetracycline 1 ur ur A
Dibydrostreptomyem v v R
Erythromycin stearate uI AorB
Fumaglhn I T 1 A
feomycim v v R
Oxytetracychne hid b ur A
'A'105 v r v B
emedlin G v v v B
Prodigiosi 1 1 c
Puromycin it i1 34 AorB
Stecptomyenn v v B
Streptothnem I b b4 c
Tetracychne jins v v B
Vudogrisen v hiid ur AorB

* According to Thewpecn ef of (1S€), Antibtotrcs & Chiwetlercty, 61 346

11 through V represents order of decreasing potency A, potentialiy adequate alone, B,

probably ekl masly 2 adjunchs to more specafic satamortic drugs, C, esentally rled oot
y toicity

Five groups and four groups, respectively, were also formed according to
activity 1n rats and in dogs  An overall appraisal results therefrom, as scen 1n
Table 11 ds hike actid d and strep
were ruled out, especially because of their tomieity  Others, marked with an
“A™ m the table, like fumagilin, proved to be chmeally very useful, but toue
side reactions have since hindered thewr general use in humans  The same 15
true for the lgh-ranging puromyan  Terramy e and aureomyetn remaimn for

ol 1 Exp Iy, rather hugh doses of aureomycin—
100 mg fkg [day—~are needed to cure rats in our experiments, 1 ¢ higher doses
than of simple synthetic drugs bike phenanthroline-quinone, to which we shalt
refer Inter

Another antibiotic ymght be added to the table of Thompson, namely
spramyan Vhlch' was discovered mdependently i our laboratories and by
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the formula CpHyOyy contammg a lactone grouping an ester group and 6
hydroxyl groups In ziire, 1t proved to be about 2 to 8 tumes less actrne than
emetine, ustmg the same testing procedure Its action on amoebae 15 direct
™ M * -~ 18 2550 mg jkg /day Glau

wed to be one of the best_amoe

the doses for curatve effects in
coliss are also much lower The therapeutic dosage for man was found to be
3 5 mg fkg [day for ten days, t¢ a total doseof 2ta 3 g

(d)} Brucea and other plant principles

Several other plants have been reported as ant P
The Brucea sumatrana tree has to be especially mentioned, the fruits of which are
used It contains the Chinese antr amoebic Kosam or Ya tan tzu, the active
principle seems to be a glycoside called yatanoside A white amorphous com-
pound with glycos:dal properties was described by C Y Sung 1n 1949 (“brucea-
Iin*)  An i ptro actwity somewhat less than that of emetine 1s reported  Other
plants of interest may be the Stephama rotunda and S hernandufolia, the roots of
which are used m India against dysenteric illnesses

In a recent paper by Chinese authors, a root extract of Anemone chinensis
1s claimed to have amoebicidal properties i pifro and m vuo on the rat (M S
Xiang ¢t al , sec Chem Abstr , 533 11646)

1 M

(e} Antibwotics
Many antibiotics have been reported as having ant1 amoebic properties
3. D B b

amdlac has w1088 Tha 3 Jed ; large number of antubiottes into several
i witro as well as in ammal tests (Table I)
this Iast ammal for the evaluation of drugs

TABLE I

In vitro amoebwcidal actioity of antsbrotics*

Growp T amochicidal at 5 yfco
Actidione Fumaglin
Ansomyen Prod gios n

Group IT amoebiaidal at 62 to 300 yfee
Chlortetracychne Puromyean
Oxytetracychne

Group I1T, amoebicidal at 500 to 1000 yfce
Azaserine Streptothnan
Carbomyain Tetracychne
Chloramphenicol

Group IV, amoeb cidat at 1000 to 2000 yfce
Baatracn Vimdognsein
Neomyan (?)

Gronp V, not amochicidal at 2000 yfce
Streptomycint Pemalln G
Dihydrostreptomyain Antbiotic PA 105
Erythromyem

+ According to Thompeon el ol (1956), dntibulics € Chemotherely, 61346
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TABLE 1T
Comparison of entbrotics an the basts of retative potency wn laboralory tests and over afl apprassal
as potential drugs for wnfestinal amoebiasis®

Relatve ratingst

Potenhal usefulness

Actaty Activity Activity n human intestinal

Drug n wiro m rats n dogs amoebra
Actudione 1 I I [}
Azaserinc hiés v I
Anisomytin I 1 AorB
Baatracm v v B
Carbomyemn r v v B
Chloramphenical ur v v B
Chlortetracycline i3 pass 1 A
‘Dibydrostrepiomyan v B
Enythromytin stearate uI AorB
Fumagmm 1 1 1 A
Ko Y F w3
o eracycime A

A Tos v jivd 1w B
Pomottin & v 2 B

Prod gios 1 M c

uromycin iy pus n AorB
Streptomycin v v B
Streptothnein 111 3 u S
Tetracycline r v v B
Viudognsen v I ur AorB

‘  Accord b to Thempsen & of (19°6) Antibroties € Chemrotkerty, 61 341
T through V represents order of decreasmg potency A potentially adequale alone B,
Embably ugeful mawly as adjuncis to more specific antamocbic drgs, O, exsentally rujed out
¥ toncity

Five groups and four groups, rcspecuvcly, were :\Iso formed according !cr
actity 1n rats and m @~
Table II  Interesting ' '
were ruled out espect * ' v ‘
“A’1n the table, like 1 !
side-reactions have since hindered their gcneral use 1t humans The same 1s
true for the high ranging puromycin Terrarycin and aureomyan remam for
rather high doses of aureomycin—
100 mg [kg [day—are needed to cure rats m our experiments, 1 ¢ higher doses
than of simple synthetic drugs ike phenanthroline quimone, to wiich we shall
refer later
Another anubwotic mlght he added to, the table of Thompson, namely
, which was disc fy m our and by
Rhone-Poulenc  In our hands 1t proved to be acuve i rats at a dose as low
as 10 mg fkg fday In man, too, 1t seems to be quite eflective
‘The extremely }ugh potency i wiro of compounds hike fumag.]lm and acti-
dione, di dal actvity of less than 01 mg
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per Iiter or approaching a dilution of 1 100,000 000 1s worthy of special attention
Actrdione 15 the most actve compound tried 1 rats m our laboratory The
minimal effective dose was as Jow as 05 mg /kg /day, while for famagillin this
figure was about 4 times higher

B Synthetsc products

(a) Emetine analogues Vartous diamne fype struclures

Ever since the early days when chemrcal synthesis was applied to the search
for new drugs, compounds closely sumilar to biologically acuve natural products
as well as compounds resulting at random from the chemust’s work have been
screened for drug properties

In the search for anti amoebic drugs too we encounter both types of app
roach  The purely synthetic product not related to any natural product, was
developed first, 2 ¢ chumofon or jalfren which will shortly be discussed

The first experiments with synthetic emetine relatives go back to the late
twenties when a tentative structural formula for emetine became known and
when screening possibilities for anti amoebic actwity were available Pyman
1n 1927 aunbuted the followmg formula (II} to emetine

Emetine according to Brindley &
Pyman, Soc. 1927, 1069

an

a 1 d H

Pyman prepared wter alig a p of two y y
drowoquinoline groups hinked by a 5 carbon chamn in 1 1 -position, a logical
consequence of his emetine formula It was devord of anti amoebic activity,
as were the analogues with a hinking chamn of 4 and of 8 carbons  According
to the correct emetine formula there should have been 3 carbons only Com-
pounds of this type were prepared later, in 1952 by Fulton, but even a product
tacking only one carbon atom of emetine was only shightly active (i nitro)  How
speaific the structure of emeune 1s has recently been shown by our colleagues
from the Roche laboratories mn Basle The racemic 2 dehydro emetine (IIT)
proved * the stereache
mcally ity
been synthe-

sised and tested

The length of linking carbon chains was vaned m Goodson (1948) and n
Oshond (1951}  Osbond (1959) 1s 1 de ethylemetine, 1t 15 mactne  Some
representatives of the type of Goodson (1948) were claimed to be active m rats
The diamine type of Goodson 1948 (sccondary amines) and Hall 1902 (primary
amimes) are alteady far away from emctine the aromanc nings having become
sumple alkyl chams ~ Already 1n 1937 Pyman claimed amochicdal properties
for the simple tertiary diamine
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ot et
-OCH3

rac. 2-dehydro-emetine
highly active

(111

rac. 2-dehydro-iso-emetine
inactive
av)

Dhar and Mahboob prepared aliph 1] d diamunes and these
were tested i ustro by Kaushiva  The most active compounds were found with
a central chain of 9 carbon atoms with morpholine or piperidime as a substituent
on one side and a hexyl or dodecylamine, the N bemng secondary, on the other side

Coming back to products having a closer relationship to natural products,
I have to refer to the interesting quimine relatives presented here m Lucknow
atlast year’s Symposum on Ghemotherapy by Poph, Dhar and Bhandar: (Chart 2)
It 15 mteresting to note, that desoxyhexahydroquinine, i which the two mitro-
gen atoms have about the same distance as 1n emetine 1s active . intestmal
amocbiasis However, the stercochemical isomer of the quimdine series was
mactive The second 3s d has also been d. bed as g e v10
actwvty

(6) Quunoline and acridine dersvatroes
To this group bel ' e - e

of amochasss, the

also well-known as ch

PrOPErtics Was QUIE w suuc 22+ or

Laeroan .
man

knov

TMeis o e & s o g ey aess xuvoun ane oigu of
these 10d lies m the disinfe

P virtues of 1odme
itself, and 1t was hoped to achieve imp d properties b the

sodine 1n organic molecules It 15 not surprising, thercfore, that the di-odo-
analogue of vioform, duodoquin, had a halo of eficactousness when 1t was
ded for the of n 1936 by A C 'Tenney
The three drugs are shown in (Chart 3)  Chnically they are useful n
ntestinal amoehasts, but not 1n the hepatic form
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X HN,

J.A Goodson 1948

OCH,

J DRUELY
Chart 1

3 gty iy
OEB»3 CH}O OCH’
.4 RN,

J M. Osbond 1959

OCH} OCE,
CH.0 OCH,

(e}
B3

J A. Goodson 1948

HN.

ME,

DM Hall 1952

€8, c

5 u/n-cﬂz-cuz-x/ s
C.F. A
5F 11 51
FL Pywan 1937

Chart 2

-CH=CH2
?HOH-

Quinine

~CH=CH
-Gl CHy . "O ]
CH,- Ty
CH50- cu}o-@:j
A N
H

a-[3-Vinyl-pipertdyl-(4)1-
9-Desoxy-hexahydro-quinine 7-[6-Hethoxy-quinolyl-(4*)}~

. 8 Propane
Popll et al. (1958) Popll et al. (1958}
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Chart 3
sayha o 1
I | i
R S @ij
1= 1- P 1= -
WF [ [
1 1 1
o ou o
THENAP posE  CRINIOFON vIoFoRH DIODORUN
ER DAY 57030 GRAMS 19 cum 151020 GRAMS

‘The halogenated hydroxyqumolines beng the first syntheuc anu amoebic
drug, it 15 somewhat surprising that they were not followed by a large
series of congeners with sumlar or better therapeutic propertics  Several
hydroxyquinolines have been tried they were tabulated by Thompson (dmer
J Tvop Med Hyg, 1953 4: 242) Data on analogues of other heterocyche
denvatives are very rare At this Instutute this problem with 8 hydroxy quina-
zoline dervatives was considered (Chart 4) They do not seem 1o have shown
outstanding properties

Chart 4
WH-Cofyg
N-ALKYL  CHyo- N
v n2 -ty
0 il
o ocn,

M.L. Dhar (1957) M.L. Dhar (1954)
B.S. Kaushiva (1955)

The 6 8 dimethoxy quinaldine dcr‘l‘vanves should be mentioned here too,
B P, r

.
Chart 5
cL Gl CH,NH~Alkyl
gy
(C2H5)2N-CH2- - N7 o~
OB OCH

>

J.H. Burckhalter (1951) R. Gopalchari (1957)
P.E. Thompson {1955)

The w wtro activity compares favourably with emetine In to, however,

rather high doses are needed to cure mtestinal amoebuasis 1 rats 1 am not

aware of as to whether chnical results have been published  Dozens of analogues

were prepared and tried m animals  In the hamster the compound 15 probably
1
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too rarpldly mctaizo!nzcd to bg acthve sys(cmlcall,y In t}:c Chart 5 another

Chart 6
(’:}{ CH
T
)'JH-CH-CHECHZCHZ—N (02H5 )2 lfH-CH-CHacHaCHZ-N (02H5)2
= =
Chloroquine Quinacrine
Aralen
Resochin
}'IH~CHZCH20H2-NH-CSH17

\G
Ry
F.W. Short et al., 19

PAA-2056 P.E. Thompson et al.,

In witro amoch cidal conc 2 5-20yjcc  Rats 150--200 mg [k {day for 90—100 pc cure
Dogs 10—20 mg {kg /day for 2 weeks  Hamsters 12 550 my, fkg [day for 4 days

Qunacrine too belongs to this group  From a very large number of similar
compounds prepared and tested at the laboratortes of Parke Davis & Co 1n
the {]J S the one called PAA 2056 scemed to be the most mnterestng  Jn vitro,
PAA 2056 1s almost 1s potent as emetine (depending on the test conditions)
It has a direct cffect on the amochae It 15 moderately effective against symp
tomuie 1ntestinal amoebic dysentery m dogs and roughly 8 times as active as
chloroquine agaimnst hepatic {¢ jL: 1t Tooks p

(c) rsemcals
The chloroquine type of compounds brought us back chesucally to the
dramne type structure  They were developed  however, by followmy a com
pletely different way than was taken with the emetine analogues the starting
- nine  Atoxyl
was prepared
m 1923~ The
n m Chart 7
rably sull the

most commc * w=m mmaeac ¢ wepewts By reaction
of us tnval BAL, balarsen 13
obtaned  © - to compounds goes

back to a hypothesis 6t Voegun ut 1049 wwac « s v 3 Teact with reduced
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Chart 7
HO
\ "
O=As- N'H-C-NH2
/
HO
3 carbarsone ®
Acetarsone (Stovarsol ® )
o 4 HOOC~CH=8., 9
O-BI-O-AB-D-“H-C—Cﬂzoﬂ As-<;>-m{-(}-m{2
5 HOO0C-CH,,-5/
Glycoblarsone (Muib!s® ) Thiocarbarsone
HOCH =y S_ HO, o8
As- -oH O=A8- ~NH-CH,CH,,~NH-~ -As=0
s/ / 2 Ny
/ HO OH
Balarsen ® NH-C-CHy  pyphetarsone
]

g i The first were prepared n the early thirties, but
especially H H Anderson followed up this idea further after World War II (1947)

Milibis (R), generic name glycobrarsone, 15 a mxed arsenical bismuth-
orgamc compound, found in Germany mn 1943 {Hauer) It 13 mot resorbed
from the intestine and 1s used mainly 1n combmation with chloroquine

In our hands carbarsone (R) 2nd especially miltbis {R) were weak amoe-
hadal drugs G acuvity of Is and other hadal drugs
1s shown m Chart 8

Chart 8

Inrats mn ef  m hamans

dose mg fkg /day g per day
Emetine 5 006
Fumagelln 2 0201 005
Aurcomyein (R) 100 20
Chloroqume 100 03 03
Carbarsone (R) 250 075
Mihbis (R) 1000 15
Entobex (R) 50 03
Vioform ER) 100 10

The trivalent arsenic derivatives 1n this series too were more effective than the
pentavalent,
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{d) Haloacetamdes

This group (Chart 9) ments being discussed separately as another class of
chemucals which went to clinical application from the laboratory desk of a chermst
Tt 1s a typical ple of fortmntous d of brol I activity i a certain
compound out of thousands screened every year The starting pomnt of this
series of chloroacetamides was the observation that a dichlorophenylthiazolone
denivative showed some activity in Hy infected ¥ {Endamoeba creceti)
In pursuing this observation, many similar compounds were prepared and

related to camoqumne, chloroquine and to quinacrine  Lhe simple pynidme
derivative shown are proved to be the most effective of this series It 13 also
active agawmst amoebic dysentery 1n dogs but ineffective against amoebic hepatitis
i hamsters The Logemann vanation with p mtrophenoxy 1s claimed to be
active 1 man

Chart 9
c1l c1
v :
c1- D g Cl-@ ~CHy~}1-CH G, OH
Ozs\cﬁzo COCHCIz
Surrey, 1954 Win 5047 Mantomide ®
Nf__\> ~CH,-N-CH,CH,0H  HO- D -N-cH,
COCHCL, COCHC1,
Elslager, 1956 Entamide ®
o N- @ -0- D ~CHy~N-CH,CH, Ol
COCHCL,

Logemann, 1958

(e) Muscellaneous products
This heading does not refer to catch all group It exhibits 2 djug with
f N L gs Aathame

properties were published by 1hOmMPsON 11 700 4L8 avlvity s sue s
outstanding  In our hands, too, 1t was about three times less effective 1n the rat-
test than known drugs such as vioform or aureomycn  However, many of the
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CHoN(C,H5 ), CHoN(CH5)p
HO- -0

; .

CH,CH~CH, CH,CHeCH,,

Biallylamicol, PAA 701, SN 6771

Camoform
v

Chart 10
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antiamoebic drugs 1 clintcal use have shown that, on a weight bags, from 2
to 70 times as much drug 1s required for rats as 15 used 11 man
dose of camoform(R) 1s 1 to 15 g 2 day for at least five days  On a weight

The clintcal



436 J DRUEY

hasis st 1e tharafara snmas Tatla affa s a0 1 1e .

line,

com
publ .
have summari compounds tested 1 witro or
1n anumals for amoeniuugar properues  1n Ghart 10 a few structures which have
already emerged from the chemical side nd claimed to have 1 zie actmaty,
are given

{£) Intobex

A member of this new group, 4 7 phenanthrolinequinone, became known
mn this country through several climeal publications

Chemucally, the phenanthroline denivahves, with which we started with
the aim of finding new therapeutic potentialities are based on our experience
with the 8 hyd and Ily vioform(R) The hydroxy-quino-
hines are synthesized by the so called Skraup process starting with nitro orammno-
phenols  With dianuno as well as_with nttro- aminophenols one gets, by a

Chart 11
Wi v §

i HNO. - =0
X N —ImHESS0 = N

| 2%Yy i

o .

5(6)-methoxy-4,7~ 4,7-phenanthroline~
phenanthroline 5,6-quinone

(Entobex % )

two fold Skraup reaction the phenanthroline dervatives ether directly or one
can proceed step by step, obtamng first an ammo hydroxy quinoline dervative
and by a second Skraup reaction phenanthrolme Thc‘ mctlhoxy‘! 7-p‘l_|c-

v F viaao o P - e,

1

X

ant: amoebic drugs mn use has been

the biological charactensties a} they have been deterr
N e of mterest

I\uPP’ l}'ﬁfoll:)\_vx‘ngf.ayl’l? ¢ ¢ laact pa 2l ar s narar ta that of emetine

already b up
med by Kradolfer and
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3 In rats, using the Jones procedure, the mumumal effective dose {1009
cured) was 50 mg fkg The ratio of effective to tovic dose 1s 1 110, 1¢ 30 times
greater than with emetine

he phenanthrohine-quimone 1s excreted 1n urme and n the bile m an
bicidal form S chermeal analys:s seems to indicate that the
1 A [ A

1 PRI [ T

plays a contrary effect, 7¢ a bacteniostatic action on colon bacillt

Ishould like now to grve a summary of structure activity relat:onships m the
large number of ph Line quinones d bol lly i our
laboratories

In Chart 12, T should hke to draw your attention to the three somernic phe-
nanthrolines, the ¢-m and p or 1 10,1 7- and 4 7-phenanthrolines

Chart 12
Mono-substituted and unsubstituted phenanthrolines
in vitro  1n vivo in vitro  in vivo
/I 1 + + -
N X - ‘
g N
o octty
N bt
= e + 7~ + 0
< x ey
| i
N
ocH
> ! : .
N X X
[ ))
N N
1 %0,
[P N2 .
~ + ° [~ - -
S ¥ N
J 1
v s
[~ +
X N
LN J

Without further substituent all the three are almost devod of antiamoebic
properties The only compound showang some activity m the mono substituted
group 15 the hydroxy -4 7-phenanthroline
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Among the quinones (Chart
most 2ong Cong)o“ndfsc(anesr 13), the one of the 4 7-sertes proved to be the

Chart 13

Phenanthroline quinones
———————
in vitro in vive

i =0 -+ +

+ +{+)

v 2
=0
@ + b4
% @
2,
+ ++
++ kad '
= R - A Ts ¢ an assemctino fact that the hydrogenated
effectiveness
weanvestigated

vn 1n the Itera-
advantages over
the free quinone
Cychic dertvatives were also broadly investigated 1 have selected some
of them  Chart 15
By cyclization with ethylene diamune, three types of compounds are obtaimned,
the dihydro- or tetrahydro-derivatives or the fully aromatised dervattve as a
result of some oxido reduction process None of the eyclic denvatives showed
outstanding properties so far as the ant-amoebic activity 15 concerned Some
compounds proved to be of interest as antt-cumour agernts
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Chart 14
Derivatives of 4,7~phenanthroline quinone

in vitro  in vivo in vitro  {n vivo

+ + [ *
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Chat 15
Cyclic derivatives of phenanthroline quinomes
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P T MAIN N W BRISTOW P OXLEY, T I WATKINS G A H WILLIAMS
E C WILMSHURST ano G WOOLFE

From the Med cal and Research Departments Boots Pure Drig Co Lid , Mott ngham Englond
MeTn0D8

The methods used in our research laboratories to test new amoeb,
drugs have been described by Woolfe (1956) Large numbers of chemical .;dr:l
pounds are screened and, if activity 13 noted 1n any compound, then modification
of the molecule 1s undertaken i order to merease activity and decrease tovcity
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In vitro fests

Drugs which have proved to be active chnically must be active m such a
test We use a mucrotube method 1n which senal tenfold dilutions of the drug
under test are mncubated 1n capillary tubes with strain M of Entamaba histolytica
m an all-liquid medium (hver extract marmute, and horse serum in phosphate
buffer at pH 7 2) with rice stacch  The tuhes are completely filled with liquid,
plugged with placticine, and_ ncubated 1n a honizontal position so that multiph

Mosauuox

TABLE I

Amoebicrdal actinty—m itro mucrofube method

Drug T At concentrations of
Pemclin Tnacuve 1 1n 1,000
Streptomyan. Tnactse  Em 1000
Chlortetracycl ne Actve  11n 10000
Guytetracychine Actne  1in 10000
Todo 8 bydroxyquinol ne Actve 1 10000
Emetine hydrochlonde  Actve 1 1n 500000
Tagmide Active 1 i 10000000
Fumagilin Actse  1an 100000000

It would appear that an antibiotic such as fumagillin hasdirect effect on the
amoebae, whereas other antibiotics have hittle or no direct amoebicrdal action
Tt must be emphasized that this m tifro test only indicates which compounds
require further study and the ratios of actity for compounds may he quite dfferent
n an m e test

In vivo fests 4 Th ated ” 1
ly weaned rats are use ey are moculated intacaecally with

ra }{\;;‘ovu)::s of E hustelytea dosed darly for five days with the drug under trial
zméj the state of the caccum of each rat assessed on an arbitrary scale  The
averave degree of nfection (ADI) for each group can be calculated from &m
Ve

which

ctive”

e ‘yust actrve™ dose
ey uu, 1 UWLLU, Lave 4 poor dose response
akes them appear very active y
rc:rl\(f: and lngll;‘l:loscs are required to completely clear the rats of infection

RESULTS

ethods described, a large number of synthetic compounds of
vano‘d:‘:‘ygpclsh\i cr:; screened It was found that a series of substituted acetanihdes



ENTAMIDE 443
TABLE II
Amoebicrdal actusty—in vivo (rat fest)

Just active dose

Drug (mg kg daily for
5 days)
Carbarsone 250
Todochlorhydroxyquanoline 150
Entamide o 10
Fumagillin - T s -
Ghlortetracycl ne 75

Oxytrtracvel ne 1o

had considerable actity m 2itro and some were active 1 mwo 1n the rat The

A  notc on entanude was published by Brstow and others (2)
&
e M
oc L py wise R M onman
no@ R Ry H o8 matostn
1
{1

ENTAMIDE (0 oxan of)

cn,
no@ N COCHCL

(m

Toxtarty sludres wn animals

In view of the high actvity of the compound extensive toxicity tests were
put n hand by our colleague, Dr M R Gurd The acute LD 50 of entanude
orally to muce was about 55 g per kg body weight Rats were dosed daily
for several weeks with different dosage levels of entamide and apart from some
growth reduction and shght lwer and kidney enlargement m 1 g/jkg
daily, there were no toxic effects In cats, apart from occasional vomiting 2t
1 g/ke daly, the compound ared to be non toxic

Human tovierty studies
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Clinscal tnals of entamede

Our laboratroy sf 1l e« demanet atad thatan — 3
considerable activity
valunteers had reassu
should be submtted w wicat tria

The first pilot tral was undertaken at the Hospital for Tropical Diseases in
London by Professor A W Woodrufi This umt 1s well swited for carrymng out
this type of trial not only bechuse 1t 1s p larly d 1 but
also because the follow up of patients 1s relatively easy and the problem of reinfec
tion does not occur

Woodruff Bell and Schofield (3) have publshed the results of this tisal
They started their tnial using a very low dosage of 2 mg per kg body weight
dasly for 10 dace far than an | na an aed L -

r “ “ o
treated with 12 mg or more per kg body werght dally—which gives a relapse
1ate of 11 8%, Entamide was found to be most effective in those cases with
F histolytica (large race) cysts in the stools—only one case relapsed out of 22 treated
{489, velapse rate)

On the basis of this tral the drug was recommended for further trial as a
therapeutic agent for chromic cyst passing pauents  We have not recommended
1ts use alone 1n acute dysenteric amoebiasis

A further trial was reported on by Foll (4) m employees of the Burma Oil
Company and their dependants Over 30°, of all prospective employees were
found to have amoehiasts and the vegetative form was the commonest type of
E fustolytica 1n the stools  Foll used a higher dosage of entamide than Woodruff
and his colleagues and his dosage ranged from 20 56 mg per kg body weight
daily for 10 days  Some were treated as i patients and some as out patients
Fifty five patients were treated (49 with vegetatwve forms and 6 with cysts)  The
relapse and/or remfection rates of In patients and out patients were as follows

In patients Qut pateents

At} month 17, 24 3%,
At 2 months 2329, 40 5%,
At 3 months 4129, 64 9%,

1ng 2 series of patients treated with emetine bismuth 10d de 1n Burma

By compar
T lar series treated n London by Woodruff and his colleagues (3) Folt
- L Thaa o PR

with a sum

1wve reported on their tnals of
ruff and his colleagues (3) that
by about the 5th day of treat
They employed three dosage

; veight daily for 10 days  Nine
owed up and m only I case was

there a recurrence, and this was b months atter and the cysty promy
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disappeared on 40 mg per kg daly Five out of 6 cases on 25 mg  per kg
daily were followed up, and 1 relapsed at 1 month and was retreated success

entamide alone

Apart from the published tnals which we have mentioned above, entamuide
has been the subject of trials 1n the US A Kenya, Sudan, the Persian Gulf,
South Afrca, Malaya, Honduras, and Argentina, and in a few other centres in
India  As some of the climcians concerned either have papers i the press or do
antend to publish 1n the future, we will not menuon indrvidual trials, but we can
say that 1n 663 well documented cases which have been treated with entamide
the percentage cure-rate at the present time 1n non acute amoecbiasis 13 722
The following tables indicate results in non acute amoebiasis and m acute amoebic
dysentery

IABLL HI

I ntamde trials—non acute patients

No Cured (°)*
treated

Woodrufl Belland Schofeld (1956) 45 75%, (889 of those guen 12 mg fke |
dayor more)

San) vi and Thiruvengadam (1958) 30 879,

Toll (1927) 55 4260, @ 5)7: A ronfection rate s
3
Toll and Game (1959) 24 435° Inpatients
53 3169 Out patents
Unpublistied trials 436 758% (12 centres)
Total - 663 7229, -

* The °, cured & expressed as a % of those followed up and not of those treated

TABLE IV

Entamde trials—acute dysenteric patients

Tral No treated  Cured (o)
Sanywi and Thiruvengadam (1958) 33 518,
Other trals 18 6%
Total 51 579,

* The ©, cured is expressed as a ®g of those foltowed up and not of those treated
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bsorption and excretion

Wh 1o thoca sn ) -
tion absorp
estim und for

to_use

matendl taggeu wih “*G Ave found that n rats less than 209,

given appeared 1n the facces, most was excreted mn the urnine 291"}‘1’: ‘;irr\:gcx\ :sn:g
fact absorbed very rapudly from the stomach as well as from the mtestine, but
there was no accumulation of radioactvity 1n any organ or tissue Kadney Tevels
were high for a few hours only after dosing, and Iiser levels were atw ays low

Deruaties of entanude

The rather disappointing clinical effect 1n acute amoebiasis made us look
further at the series ~ We were not surc whether the lack of clinical actvity was
due to too low concentration of entamide i the lumen of the gut because of
absorption higher up 1 the gastro intestinal tract or whether the blood levels
were t0o low to bring an effective ¢ of de to the bae in
the ulcers  Accordingly, we prepared denvatives of entarmude with both high
solubility {and the probabihity of rapid absorption) and even lower solubihity
than entarmde (to produce a higher concentration in the lower bowel)

DERIVATIVES OF ENTAMIDE

N,
:

cHy
1

€NTAMDE cHeoo N-caouct, e
BENTONATE ot

«l

Ny

¥
ENTAMDE €, oM, N0 50, 0 N cocnay
BIRERAZ NE o
Spate. S
ENTaw oE l o,
it \

& coccy e,

|
o~ coo
(m

These derrvatives were tested 1n the laboratory and two were chosen at this
stage for clinical trial  One, entarmde piperazine sulphate, was readhly soluble
i water The other, de t was derably less soluble than
entarmde 1tself  Both dervatives were highly active in the laboratory tests
The piperazine sulphate was about as actve as entamude atself and the benzoate
rather more active  Both were of low toucity and therefore suitable for clinical
tnal We also decided to try entarmde in the form of enteric coated tablets

Clemical trials of entamide benzoate and entamde prperazine sulphate

Foll and Game (6) have published some results of trals of these dervatines in
Burma, and thewr paper also reports on an extenston of the number of cases treated
with entamide self (Table V)
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‘TABLE V
[
Drug mpauent Mo Percentage relapse or
or treated reinfection
Out — e
patient 1month 2 months 3 menths
Entarmde hig 24 217 478 565
20 56 mg kg {day oP 51 288 481 65
Cntamde benzoate ® 0 222 379 500
30 50 mg kg [day
Entanide benzoate or 11 333 400 00
50 mg fkg [day
Tatamde p perane slphae TP 30 83 %67 367
50 mg flg fda op 5 200 100 400
EBI -
3 gr three times daily 34 12 167 433 333

Toll, and Game, (6)

Ihese results again show a much higher relapse rate for entamide than do
those ol‘ olhcr workcrs but xt can b be seen !hat th: relap)c rate thh cntamxdc

1h

cﬁccu»: than the ‘parent drug  Prelmunary resilts from other workers ndicate
that enteric coating does not improve the efficiency of entamide

Entamide furoate

‘Whale these trials were 1n progiess exp=rimental work continued with the
maim emphasis on esters of entamde  From the many esters made, the furoate
was outstanding 1n 1ts actvity, bemng several times more active than entamude
mrats Towcty studies showed that 1t was even less toxic than entamide and
the therapeutic ratio therefore, even greater

It 15 too carly to give any dcmlcd clxmcal rcsulls but Woodrufl (7), i hus
recent review article on Yy trials 1n man
are very promusing  More chmcal mvesugau(m has still to be camed out on
this derwvative

Discussion

Many vague syndromes and, cases of alimentar, neurons have been labelled
as amoebiasis, and Sir George McRobert (8) recently referred to this condition
as ‘chronic remunerative amochiasis’  Nevertheless true amoebic mfection s
still a major problem 1 the wol;!d It seems to us (l;at a cheap, effective, non-
tnoadm i 2B Faal amd am e 3 B

acute amoebic dysentery
13
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PAROMOMYCIN AS A THERAPEUTIC SUBSTANCE FOR INTESTINAL
AMOEBIASIS AND BACTERIAL ENTERITIS

KENNETH O COURTNEY PAUL E THOMPSON ROBERT HODGKINSON
Awn J R FITZSIMMONS

From the Research Ds 1s1on Parke Davis & Company M chrgan US 4
Read by Dr B 5 Kaush va Central Drug Research Institute Lucknow

Paromomycin (Humatin 1s the Parke, Davis & Corpiny trademark for

concise summary of the mmportant features of piomomycin observed in the
laboratory and to mdicate the present status of the drug relative to the chemothe
rapy of certain of the enteric diseases
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LABORATORY STUDIES

Microbologic properties 1 witro and 1 expenmental antmals Paiomomycin
1s highly actie i witro against many types of both gram-negame and gram-
posirve bacteria (2, 11, 13) It also proved to be very eflective when tested
parenterally agawnst systenuc bactenal infections m muce (1, 4, 13)

This anubiotic also has very gh actwity agawst Entamoeba hisiolyca (3)

normal bacteria

More mportantly, the drug s eflective agamst amoebae m 20 The anu-
biotic, when fed m the diet, was effective m experimentally-infected rats (3)
R n A - T Al mn nea e 1Y

when admumstered orally, even large doses were only moderately suppressive
Parenteral doses were more effective  Inasmuch as the drug persists i the
LT I el fa ha

Alln nno navantaral noartion (N 1t 15

m 2
It also 1s noteworthy that the drug has shown chemotherapeutic effect 1n
anmnals against several parasites other than E Ausfolitica  Time does not permut
reviewing the detarled observations along this Iine except to report that effects
can be shown against all of the 1 hae m rhesus 1k 1
trick ds 1n dogs, Trich Jfoetus and Tnchomonas ragimales t vitro and
mice and agamst pinworms in mice

Toxtcty  Paromomycin 1s hardly absorbed at all from the gastro intestinal
tract and 1t 15 very non toxic when given orally  Mice, rats, monkeys and dogs
all tolerated very large amounts of the drug, either when given i one or many

doses (2)

e AP ol a A datly by
= stools,

oses of
wropor

It remains to be determuined whether the parenteral aamnmsmu:mLof

CLrvicAL TRIALS 1N INTESTINAL AMOEBIASIS
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oo ' ' 1 extensive trials
Over 400 reports
1ave been received

Lypeof patents  Among these patients the chimical form of the diseasc ranged
from the chronic cyst passer through the mnderately 1cute to the very acute type
of case  Further, the cases reported vanied from the moderately well nounished
and well nourished 11 those countries of the higher socio economuc level to the
;mairmc, poorly nourished patients n the countries of a very low socto economic
evel

Therapy  With the view to determuung the mummum effective dosage
required the doses of the drug were varied from 5 to 66 mg kg fd1y  Generally,

drug but tor 4 days

Side effects  Three reported that begi on the second or
thurd day of therapy the number of daily stools was mcreased by two or three
movements These were soft to loose but never watery in consustency There
was 1o abdominal cramping nausea or vemiting and the bowel pattern returned
to normal ymmediately 1 pon the completion of ther,py Ore patient only of
the 432 cases reported had nausea and dizziness these reactions disappeared
when therapy was suspended The other investigators consistently reported no
adverse gastromtestinal effects and no other side reactions from the use of paro
momycin

Summary of wnvestigators rveports (Tuble 1)  Paromomycn was used Ly
Carter (6) 1n the treatment of 104 patients with chronic and subacute intestmal
amoebuasis at the Sunland Trammg Center in Flonida These patients ranged
from 2 to 30 years of age and were msututionalized due to epilepsy, mental
retardation or spasticity  ‘They were treated with dosages rangng from 5 to
66 mg fkg fday for 15 days  Results were assessed within a few days after the

treated with above 12 5 mg /kg /day all were cleared The 16 patients treated
with 5 mg fkg /day were not cured

Paromomycin was used 1n the treatment of 22 patients with subacute and
protracted acute intestinal amoebnasis m Panama Treatment was fora 5 day
period using 25 mg fhg of body weight per day  Symptomatic smprovement
was noted on the second and third dav_and by the end of the fifth day of treat
ment all patients were feelng well and their stools were negative for amoebhae
Follow up of these cases from 10 1o 30 days after the completion of treatment
revealed that the patents were still negative for amoebac

A stidy m Peurto Rico (7) of 20 cases of chromic and subacute ntestmal
amoebiasis was made using dosages ranging from 4 to 26 mg kg /day The
duration of treatment was for 5 days  These patients were followed for a mnety
day penod at the end of which all remaned free of amoebae

The antibiotic was studied 1n Flonda 1n 32 children with acute and chronie
intestinal amoebiasis Dosages vaned from 10 to 20 mg fkg /day for a 5 dny
perod  An 11 week follow up with stool examinations on the fisst second thurd
fourth sixth and eleventh weeks revealed at the end of this period only two re
currences among the 32 patients

series of 8 acute cases of mtestinal amochiasis 1n Honduras were treated

with the drug 1n dosages of 22 28 mg kg /day for a 3 4 day penod  Five of
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these patients were completely cured, 2 required a second course of treatment
AR 2 e el dam € e n FEY B

Aenslion mn an

over two months
Forty one patients with sub to ful acute
were treated in Nicataguz Treatment was for a 5 day period, 16 pittents
receving 12 5 mg kg [day, 20 patients recewving 25 mg /kg [day and 5 receving
18 mg /'kg fday In all cases symptom‘ani reh‘cf wasrobtamcd on the third or
Teron +

1

course of treatment
@ o T

estimated 95 percent cure rate
In Ethiopta Wagner (9) treated 97 cases of intestinal amoebasis of the
E} 1 L N ] - LA oan ae oam fanen 7R oen

5 day course of treatment
In South Africa, 10 cases all having ulceration of the bowel, were treated
with2 4 g daily for 10 days  Sixty percent appeared to be cured durmng a 27-day

follow u
vup - T - P Ny PR

and parasitalogically negative
Eighteen cases of acute 1 b 1n the Phul were treated

with 25 mg [Ag /day for 3 or 5 days OF the 17 patients that ;;mmtdrfor follow
remmes i,

amoebiasis
Tre TREATMENT or ENTERIC BACTERIAL INFECTIONS

The results of antibacterial mhibition tests i mfro and 1 _exp=nmental
infections i mice have 1nd d P has activity
aganst groups of bactema associated with enteric mfections n man These
bacteria were most notably species of Sal Shugella, P
enteropathogenic strawns of Escherichia coli (13)

and
Although definitive climieal
tnals are stll in progress, the present results have shown that orally admumstered
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Discusstons

Dr K L Arora
Q  'Will you kundly tell us as to how a phy<ician 15 to use this drug, if every
case 13 to be |udged on indivadual merit?
Ans A physiaan can best answer this question
Dr O P Tanoon
@ What have been the critena of judging the ‘cure’ fiom amoebiasis in
this peper?
Ans A symptomatic phase with absence of Enfamoeba histolytica 1n the stool
Dr. R M Kasuwar, Jaipur
This drug 1s supposed to have nephrotowic properties as well as 1t
roduces diarrhoea In what way 1t 15 an advance on other stmilar antibiotics
(bike fumagithin or puromycin)?
Ans  Smce 1t 15 not absorbed from gasu—o m'eslmal tract there 15 no oral
toxiaty It has not been used p n man 15 only a
pomnt to be remembered 1if the drug 1s to be used paremerally
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NEOVIASEPT IN AMOEBIASIS

R T KAKADEL
From the Hyderabad Sanatorsum Hyderabad (Dn'y

Dunng the past 6} years I had the opportunity of treating 848 cases of
amoebiasss, and the following observations are based on these cases  Various
preparations were used for treating these cases and the results were noted com
paratrvely Ay far as this paper 13 concerned the results pertam to neoviasept
(Hoechst) tablets only

Compontion

N pt consist of two (1) Bisrauth salt of p glycolylammo-
phenyl arsomic acid (viasept), and (2) Chloroquine diphosphate = Viasept
component 15 effechve mtra Ily while the chl diphosph 18

efiective extra mtestnally The drug i known by name Atals m Amenca
and much work has been done there by Dr D A Barbarian and co workers
and 1 India by Dr Sarkar Choudhary, Gupte and others

Selection of cases

All the cases seiected for these trials had exther Enfamoeba hustolytica vegetative
forms or cysts present 1n the stools  Though some of these cases never presented
themselves with cardinal symptoms of amochasis they were found to be suffermg
rom this disease

The total number of cases treated only with neoviasept was 216 of which
106 were males, 61 females and 49 children

Patients of all ages and hoth the sexes were found to be suffering equally with
this disease  No age seems to be exempt My youngest patient was 8 months
old and the oldest was 76 years of age

Dustribution of cases

1 Alspacra aereata 3
2 Cardiac cases g
3 Ear (Mentere’s disease) I
4 Eve 1
5 TFis 6
6 Hepatic mvolvement 16
7 Intestmal {a) acute 16
) chromc 93

8  Lunes {a) pulmonary
b) asthamatic 21
{¢) eosinophlhic 11

(d) empyema
9 Neunts and i:)euralglc 26
10 Skin ta eczema 4
(3) witthgo 4
11 Spongy gums 2
‘ToTar 216
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{1) Alopacia aereata

Three patients presented with the main feature of Alopacia atreala patches
quite Tesistant to all other treatment On exammation of their stools E & cysts
were found and so these cases were treated with neoviasept with full suecess
Falling of the hair 15 a common symptom 1n the amoebtasis patients

{u) Cardwac cases
These patients come with tachycardia, angmal pams, precordial pan,
extra-systole, palpitation, low blood pressure, fainting attacks etc

(m) Memere’s disease

A case diagnosed as Meniere’s disease was referred to me On a casual
exanunation of the stools EH cysts were found The patient responded very
well to anti-amoebic treatment with neoviasept and vitamuin B-complex therapy

(1v) Eye

A case of Indocyclitis was referred for a check up by the opthalmologst
as the patient had E'H cysts m his stools  The ocular lesions improved with
negviasept treatment

V) Fus
Some cases of idiopathic fits were examuned and found positive for £ H
cysts  These cases were relieved of therr fits with antiamoebic treatment

{v1) Hepatic snvolvement
It 15 the 1 of b Some patients had severe

pam m abdomen and 1 right shoulder yont rp with high fever and leucocytosis
Some had developed the hepatic abscess and some abscesses burst into thoracic
cavity grving rise to empyema I could get the best results in these hepatic cases
with neoviasept tablets

{vu a) dcute infestnal amoebrasis
The diagnosis in these cases 15 quite easy  Vegetative forms are generally
")
P

found i these cases  These cases r 1 very well to m cony
tion with emetine hy hl B.

S P
1de and vitamin pl

(vi b) Chtrone wntestinal amoebasis
The symptoms vary from simple heaviness and dull ache 1n the abdos
B 1 h 1 ac 4 1

men to

ute app T gastric

Loss of appetite, lassitude, forgetfulness,
) ool

acute
ulcer, bilary colie, renal colic, etc
loss of feeling of
dyspepsia etc , are the ymp
and patient 1s unaware of the wnfection he
cases come with abdomnal symptoms

Onset 1n many a cases 15 1nsidious
5 harbourmg ~ Only 38% of the

{vin) Lungs
— th 1 attacks of
(a) Asthamatic attocks —Some patients come wi pnn:;},ﬁs?u;;t attacks of

cough as ther mamn
cynosis make the pic

ture sumulate ‘Status Asthamaticus’  Perhaps this 13 an
1 4 Paea s oaratein nrndneed by the presence of £ H
fmtis _ These cases cleared

1e, EH cysiswas em-

he count ranging from 8

ntiamoebic treatment veith

- | eosinophiha were found
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to be posiave for EH  Sometmes it takes months to find £ H cysts m the
stools of such patients  One sery interesting finding I came scross was that,

arkur wud LS v s BLEALLL 1l DULL LIESE LASEY dnU Later £ 4 Cysts were lound
m stools  Patients were weated on the antt amoebie hne 2nd the N rays taken
six months later were quite clear  In some cases where the jnfection has reached
the Lver give nise to the nght basal mfilration due perhaps to the upward nise of
the huer and congesuon of right base which 15 many a trmes wrongly diagnosed
as the cases of rizht basal lesion of tuberculoss

Two cases of amoebic empyema on the right side were treated by aspiration
Andlantmmoeblc hme of treatment with neoviasept and emenne with very good
results

(<) Newrosthema, newralga and neurths

This group of cases was present w 2 large number  Pavents generally
comte with thesé as the main symptoms and do not have any other trouble  Any
nerve in the body mav be affected such as trigemmal facial, sciauc or some smail
penpheral nerve I have now made 1t 2 rule to examine the stool of every such
pauent as a routine  These symptoms are probably due to the toxin produced
by the cysts in the body  Tobacco 1n any form aggravates these nervouy symp
toms and better results are achseved by asking the pauents to stop smoking or
chewng tobacco  While treating these cases satisfactory results are achieved
1l the therapy 18 combined with massive doses of vitamin

{x) Shan

The and allergic phenomenan scen 15 eczemt  Eczema with
amoehiasis responds very well to neoviasept course with sitimmn & Another
very miteresting findmg is vitlige with rased border

(31} Spongy gums

Chrome amoebic cases have yet another common symptom 1 ¢, spongy
and bleeding gums ~ Very resstant cases which dul not respond to massive doses
of vitamun €, caletum, vitamm A 1nd K hutrespondedsery meeld to ant: imochse
freatment with necviasept

Dosage
1 AMale For male adults tho ciblets three tmes a day for 12 days was
quute effective though some of my colleagues rdvocited siv tablets
a day for 8 days
2 Jemale Four tiblets a dav for 12 duys
3 Chidd Three tablets a dny for 12 days
As already mentioned above better results are achievedf vitvmin B
also gnen m comunctron with neoviasept
After the 12 dys conrse 1 gap of 2 weeks 1s gaven and stools are exwmned
for EH cysts  If the stools are found postne the same course of 12 days iy
repeated "The stools are repeatedly examuned for the next si< months to two
years at the wterval of a fartmght and of stll the patent be found positne, he
Was gien the thurd course of neaviasept for 1nother 12 davy The very resstant
cases reruered the third course
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The following table will show the results of the cases and the number of
courses given to them
TABLE 1

Table showing number of courses gwen for complete cure

Sex Istcomse  2nd course 3rd course
Males 106 16 4
Females 61 9 3
Children 49 11 6

Total 216 36 13

Follow-
’ nwouﬁt of 216 cases, 138 cases could be followed for the following time
Cases followed for 18 months

Cases followed for 2 years 36
Cases followed for 3 years 16
Cases followed for 4 years 8
Cases followed for 5 years 4
e . o Howr

1 com-

te was

the minimum and the percentage of cure 1s the highest  Not a single case was
found to be positwe after giving the third course of neoviasept

Stde-effects and after effects
gde-cﬂec'!and frer-effects were p Some of the patients

complained of nausea, loss of appetite, mild degree of pamn in abdomen, head-

ache and very rarely vormting, if neoviasept tablets were given alome ~When

given In conjunction with vitammn B complex, no patient ever complamned of any
-cffects

sde The follow-up shows no toxic effect of the drug even after giving the three

courses to the patients

1t Tiethl

ConcLusion

The tnals conducted with neoviasept, other anti amoebic drugs and anti-

iotic drugs for amoebx:;sxs show tha‘t the best rcs::llt)s are achn:} ccl with neoviasept
as in chrome may 1t be

K‘c:f:tzazzsw:ellpond very well 1f the therapy 1s combmed with Cn’ilctlnc ang
wtammun B-complex  Chromic cases (mntesunal and exi.ra-mtcstm% ) respont
very well with neoviasept combined with vitarun B About ldﬁ/l‘: rcqun;;d
course 1o be repeated twice and 5% required course to bc]:cp:atc thnce No
person required more than three courses when treated with neoviasept
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LNIOBL\ IN AMOEBIASIS
I K GHOSH Avp § GUPIA
F on the Mayo Ho ptal Calew ta

1
1 A

' 1
examined in a general hospital contaned E hustolyt ca nfoction—or one n every

5 stools
In a similar agger hospital 1n a semt urban area (Burnpur) among 4 211

hosp tals much more male patients attend than female pat ents
The age distribution among our 85 cases are as follows

0—10 yr 20
n—2 = 16
21-30 28
31—40 18
41—50 1
51 & ahove 2

‘Thus t! € infection 15 almost equally prevalent m all ages up to 40 yr 1n
urban area Infants and children are no exception they constitute 23 5%, or
nearly quatter of the cases in the senes  There are 2 cases aged 1 yr and 8 cases
upto the age of 5 yr  Seventvfive percent of the cases were m persons up to

the age of 30 yr
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The presence of other bowel yfections 1t 15 dufficult to prove that E hystolys
favours other nfections by lowering local bowel resistance—but other protozo:
d hel 1 fe are d  The latter are rather concomita
than result of E hustolytsca infection  In urban areas the association wath grard:
1s remarhable—94 cases (29%) 1n 322 amoebic stools  In semi-urban and ruri
areas grardia 15 less common—10 cases of helmmthic nfection only among 12
amoebic stools (nearly 8%)  Whether E hustolyfica has harmful effect on norm:
bacterial flora engaged 1n synthesis of vitamin B complex m the mtestnes mn tk
same way, as has been noticed after the use of some antibiotics, remans yet 1
be worked out  Possibly 1t does, for the dyspeptic symptoms and bowel disorde
are akin to symy of B-complex defi

EnrosLs

L histohytica causes acute and chionic bowel disorders Emetine 1
beneficial n ‘acute cases  Chronic cases are difficult to cure and continue t
recur Many preparations are used in their treatment, ¢ g, Kurchi, vioform

In n o (rat) marked amoebicidal action s notrced with 50-75 mg fkg b
mouth for 5 days  In larger doses 1t produces vomiting and minute hematurt:
in animals (dogs) In600 mg daily dose in manit induces’ vomuting Therapeuu-
cally o

plus
mnary stool case was mncluded where EH, cysts or vegetauve

forms were not found The cases were all ambulatory except five The dose
given m adults was one tablet 3 umes a day for 10 days, or 2 tablets 3 times a day
for 3 or 4 days, then 1 tablet 3 times a day for 6 or 7 days  Chuldren received
1 S 1a ar Ances  The ctank hecame cyst-free 1 7-10 days on an

) with 6 tablets aday  Vegetative

rsck Stools were {

the mstitution of treatment—and

upto 4 weeks 1n some instances

There were 52 male and 11 female cases  The lowest age was 1 yr and
hughest 71 yr  Cysts were present in 35 (555%), vegetauve form m 20
{31 7%) and both forms 1n 8 cases {128%) In 6 samples giardia cysts, and 1n
another 8 samples ova of hookworm and/for roundworm were also foun

The total number of days of treatment was 583 days for 63 cases, or 9 2 days
per case  Twentyeight cases (44 ;) were treated for 10 days, 27 (43%) for
11 18 days, and 8 (13% for 4-6 days

Resurts

Glimcal rehef (curc) was obtamed in 2ll 63 cases  The cysts persisted

——1n all others the cysts had disappeared
n stoals in 3 cases—In & ers the ¢y disapp: ¢~ Gurda ot
. Fomea

numbers, R }
om the stool  But it had nu €leet i uva vt s
?Sfr:;dm}{;largcd andfor tender lver also improt ed and became smaller
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There were 3 cases of mild nausea and one case of allergic dermantis (scalp)
in this series  Eleven cases suffered from constipstion  There were no other
toxic manifestations

n the second series entobex alone in 50 mg doses was tried m 25 cases
Three cases did not complete the course of treatment In the final analysis
there were * voee - e - v
1and 55 yr

usually 7, 10 and 15 days after commencement of treatment Results of treat
ment was considered good m 13 cases {59%,) there was clinical cure and the
e Wa TS

cysts - n 7 cases
{32% 2 cases (9%
the ¢ —cysts dis
appea \amination

Seven Lasts (a /) LOMIPLAINEY oF CONSUPAtON  Lhere were no vt el toXIC mam-
festations

ConNcLustoN

[PPSR

' '
' ' 1 «

above toxic mamfestations were absent It 1s th.s both a safe and potent drug

Besides 1ts antt amoebiaidal action 1t seems to be active also on gia dialinfection
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The presence of olher bou el mfections 1t 1s dufficult to prove that I Rystolytica
favours other nfections by lowering local bowel resistance—but other protozoal
aud helminthic nfections are associated  The latter are rather concomutant
than result of E_kestolylica infecion  In urban areas the assocration with giardia
BN rcmarka}ylcs—m cases (29%) 1n 322 amoebic stools  In *emi urban and rural

~ “ ' nthac ifection only among 127
hica has harmful effect on normal
complex 1n the intesunes in the
same way, as has been noticed after the use of some antbiotics, remains yet to
be worked out  Possibly st does, for the dyspeptic symp and bowel disord
arc akin to symptoms of B complex deficiency

EnToBLY

I lustolytica causes acute and chromc bowel disorders Emetmne 1s
Deneficial an acute cases  Chrome cases are difficult to cure and continue to
recur  Many preparations are used n thewr treatment, ¢ g, Aurch, vioform,

Vo 1 27w —

mouth for 5 days  In larger doses it produces vomiting and mmute hematuria
mn ammals (dogs) In 600 mg daily dose in manst induces vomting Therapeuti«
cally 300 400 mg 1s a safc dose

In one series of 63 cases of 1atestinal amoebiasss, the effect of entobex (20 mg )
plus enterovioform (200 mg ) was studied Every case was sclected after a preh-
munary steol exammation—no case was included where EH, cysts or vegetative
forms were not found The cases were all ambulatory except five The dose
given 1 adults was one tablet 3 imes a day for 10 days, or 2 tablets 3 umes a day
for 3 or 4 days, then | tablet 3 umes a day for 6 or 7 days  Chuldren receved
correspondingly lower doses The stools became cyst free 1 7-10 days on an
average with 3 tablets a day—earlier (4 5 days) with 6 tabletsaday  Vegetatne
forms also disappeared in 3 5 days with the latter schemata  Stools were exammned
4 or 5 umes 1 each case upto 3 weeks from the msttution of treatment—and
upto ¢ weeks in some instances

There were 52 male and 11 female cases  The lowest age was 1 yr and
highest 71 yr  Cysts were present m 35 (555%), vegetatwe form in 20
(31 7°;) and both forms 1n 8 cases (1289%) In 6 samples grardia cysts, and m
another 8 samples ova of hookworm and/for roundworm were also found

The total number of days of treatment was 583 days for 63 cases, or 9 2 days
por case  Twentyeight cases (43%) were treated for 10 days, T (439,} for
11 18 days, and 8 {139%) for 4 6 days

Resurts

Chmeal relief (cure) was obtuned ::ll 63 cases The cysts persisted
e L.

frrme £ ardha Custs
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There were 3 _cases of mild nausea, and one case of alfergic dermatitis (scalp)
m ths senes  Eleven cases suffered from consipaon  There were no - ather
toue manfestations

In the second seres entobex alone in 50 mg doses was tried n 25 cases
Three cases dd not complete the course of treatment In the final analysis
there were thus only 22 cases (13 male and 9 female) The ages vaned between
land55yr (730 10yr,9m 11 20 yr, 321 30yr, 21n 31 40yr, and 1 1n 55
¥t range The dose was esther 1 tablet 3 tumes daily or 2 tablets 3 umes dasly, and
contnued for 10 days  Besides the pi stool was uned
usually 7, 10 and {5 days after commencement of treatment Results of treat-
ment was considered good 1n 13 cases (59%) there was chinical cure and the
€y8ts were negative on two exammatons on the 10th and 15th day  In 7 cases
(32%) there was clmucal smprovement, but the cysts perusted  In 2 cases (9%
the result was cons dered doubtful—there was clinical rmprovement—cysts dis
appeared on second ex.minaton, but re.ppeared on the third examination
?c\!r‘::x cases (33%) complamed of consupation  There were no other toac mani-
festations

ConcLustoN

Entobex 15 a_potent anti amoebicidal drug In 5% of cases 1t cured the
discase and caused. disappearance of cysts from the staol  In combmation wath
enterovioform ats action seems to be further enhanced  Thus 1n 63 cases where
this combinavon was tried, 60 cases responded favourably In the doses given
above, toxic mamifestations were absent | [t 15 thus both & safe and potent drug
Besides its anti amochicidal action 1 seems to be active also on grardsal infection






Annals of Brochemstry
and bpermental Medicine
Vel XX, 1960, Supplement

TREATMENT QF AMOEBIASIS

A CLINICAL TRIAL OF NEW SYNTHETIC COMPOUND-11925-G*
J G PAREKH anp BABUBHAL D PATEL
Framthe J F Group of Hogpatal, Bombay

Amoebiasts 15 common in our country  The fast word 1n its treatment has
yet to be said,  Fasly large number of drugs ate available, sach one with a
vamable effect on one or the other stage of the paraste  Most of these drugs
cause disappearance of the symptoms and of the parasites, at least temporanly
Relapses and remfections, however, are common but it 1s difficult to differentiate
them or prevent them and the search for better drugs continues

A now sy mh?hc con:pou‘nd 1‘\925‘-0_, 4 7-p‘1cmmhmhr_1e-5 Q—qumonc,

S
1

Aierobial interrelitionshups are mnvolved 1n the 1ctiology, puthogenesit and
pithology of intestnal amoebiass By uself 1n absence of bactenal flory, £
stolytica app-ars not only incrpible of producing the disease but 1t does not
even sunvive for more thin a few days A synergism of amoeba and bacteria
18 1 pre-requsite to the development of the disense(2)

Sinee 11923-C 15 claimed to prssess a dual action both anu-amoebie and
anthactenal 1 could be expeeied 10 prove to be a better deug than the exisiing
amoebieidal drugs

Tt 13 shightly soluble 1n water and 1t 1t rapdly absorbed 1t 1s excreted 1n
bile and urine (1) It s relatinely free from foxic effects in antmals _ In men,
except for occasionl aauser and vomsting, and somc mnor toxie cffects, e g,
headache dinrrhoca, pricchnnl rash, ete, no serious toxic effects have been
reported (3.

The compound, 11925-C, has been under climucal tnal all over the world for
over 2 years and severil reports haye appeared n this country (3, 7—10

This paper deals with a chimeal tral of this new phenanthrotine denvative
m amoebians

* Entobex (CIB0
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MATERIAL AND METHODS

A series of 135 adult pavents attending J J Hosputal (out patients depart
ment) were taken up for the present study, on finding the vegetative andfor cystic
forms of E hustolytica 1n the stool examinatin

A detailed history of the complaints and past history of diarrhoea, dysentery
or gastro enterological disorders were recorded  The patient’s physical examma-
tion was carried out in details  The stools were examned usually on alterpase
days during the first 10 days of the treatment and then at the end of a fortmght,
a month, and 2 months n as many cases as possible  Sigmotdoscopic exammaiion
was carried out before and afier the treatment in a very small number of cases
At the same time climcal progress was noted

After therepy, the stools were exumned with few exceptions by merthiglate
10dine formaldehyde concentration method (Dave), to ensure greater accuracy
n assessing the results

For the purpose of treatment, the patents were divided m three groups

- PRRT L C R BV " or one

bmation

- . of the

' times 1

te,

o - h gronp

recewved the respective treatment for a pertod of tendays  No other antt amoehic
treatment was gtven

FmnoNes

LI ' Mha anmmman t aranan n ahd 7197\ opnd

TABLE I

Chlimeal manifastations

Total Percentage

Total cases 135

Acute dysentery 17 13
Chron ¢ dysentery 90 66
Asymptomatic cases 12 9
Pain m abdomen 96 n
Abnormal bowel movements 127 93
Frequency of stools 33 24
Irregular bowel habits 52 38
Constipation 42 31
Previous history of diarrhoea or dysentery 79 58
Enlarged tender hver 2

Mexaform (CIBAY
The results of microscoprc examination of the faeces 1 the 135 cases are
presented 1m Table 11
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TABLE 11

Findings on examnation of faeces

Total Percentage

“Total number of cases 135 —
Cystof E histolytica 18 82
Vegetamne E hustolytira 7 5
Vegetative & cystic E e folylica 10 7
Morc than one parante 76 56
Cystof E coli 33 24
Cystof G lambha 21 is
Cystof I butchlt 3 2
Ova of ascanis 21 13
Ova of trichuris 22 1¢
Ova of ankylostome H 35

Resurts oF TREATMENT

The criterta adopted for the 5uccessl’ul therepy were the clinical improve-

. .
cases
TABLE 11T
Results of therapy
- GroupT  Growp Il Group Il Tomal
Number of cases 38 a7 9 135
Cates completely stud ed 28 36 32 5%
Tmmedate cure 25 29 32 86
Percentage wnmediate paras fe clearance 8 80 100 23
Relapses 3 5 125%
Percentage of final paras te clearance 78 2] 8t 7

OF the 135 cwes 96 could be adequately followed  Egutynx (88%) had
immediate pute clearance  Seventyfour (77°() had both—symptomitic
relief as well as Y)‘mm clearance at the end of the follow=up  Acute manifesta-
tions respanded better than chronic mamifestations  E coli and G lamblia were
also fivouribly affected

Groupwse, the gronp 11T 1n which the combimtion of 11925 Q (50 mg )
with enterovioform (250 mg ) 3 times a day was used, gave best results having
1009, parasite clewrance at the end of ten dvws’ therapy  While 27 cases, 1¢
819, were cured as observed dunng the follow-up T

Ingroup I, treated with 11925-C alone, out of 28 cases, 23 {89%) were free of
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E lustolytrca at the end of 10 days while 22 cases (78%) were cured m the later
follow up

In group II, of the 36 cases, 29 (809) did not pass E hwtolytrca at
the end of therapy, while 25 (69°) were completely cured as seen by the later
follow up

Discussion

bowel chronic dyspepsia were other features Two panents
had enlarged tender hver
Multiple parasitic infestation was a common feature  Some cases had as
h d hel

many as 4 to 6 vareties of p (both 1 an h As many
as 56% had more than one parasite  Most common accompamment was E cols
24%)

¢ ;n view of the lack of pl 12 d the of

amoebiasis, attempts have been made to produce newer synthetic drugs to bring

about better results Compound 11925 G 1s one such drug  Out of 135 cases

taken up for this study, 96 could be adequately followed for a period of two

months The results of our study ind:icate that 11925 G produces immediate

PP £ Lncncn ot ehaand ofvan ds o Tt also influences G lamblia

15 given slightly better results

1 combined with 750 mg ol

enterovioform, the results were stil better but not statisucally sigmficant  There

were no serious side effects ﬁn any of the patient, except two cases who had
minal paun duning the therapy

abdoSagonep(S) ueatcgd 720 panents of amoebiasis with 11925 G for 8 days and

repeated the course after 23 months _He obtamed stool clearance m 92 5%

T =A A0 dae WL m an a arnge 30 mg daily In

Nagaty, et al (11)

estinal amoeasis 1n

12mg per kg body

I L skas a I aranken mad han larmae doses were

- sachdev (6)

r kg body

7) ohserved

In Sagon’s

- e stll stool

sl clearance

ver, 30 1%

¢ alter three months lhe author, neveriheless, considers

w‘vl:ggssgx c:(l) bpfjrl:;:c effective than emetine, well tolerated and a better amoebicide

than many now 1 use  He also found 1t encouraging in the treatment of other

al protozoal mfections
lmcs‘i‘; aclzamn on amoebic hepatitis 1s controversial as reported by some authors

1 8—10 12) .

the fact thal 1L swus ©

therapy could not be used as a gauge of the value of the deug, for eradication of
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the infection  Any contact amoebscide may render the stool negative femporanly
as mentioned by Adams (3)

SuMMARY AND CONCLUSIONS

This study presents the results of a chinical trial grven to a new synthetic
phenanthroline quinone derisative 1 135 cases of amoebiasis 96 cases could
be studied adequately

The cases were divided 1n three groups The treatment was given for ten
days In group I, the pattents were given 50 mg of compound 11925 G three
times a day

Out of 28 cases, 25 (89%) were amoeba free at the end of therapy and 22
cases (78%,) werc free at the end of the follow up

Ta group I, the patients were put on 20 mg compound 11925 €200 mg
enterovioform three times a day

OF the 36 cases 29 (80%) were amocha-free at the end of therapy while
25 (695,) were frce at the end of follow up

In group III, patients were given 50 mg , 11925-C and 250 mg of enterovio
form three tumes a day

QOut of 32 cases studied, all (100%,) cases were amoeba-free at the end of
ther py but 5 cases again showed the parasites during the follow-up, thus 27 (84%)
were free

Thus the best results were obtamed 1n group I with compound 11925-C
gwving 1 the dose of 50 mg along with enterovioform 230 mg , both three tumes
a day, for ten days

Two cases of amoebic hepatitis patients 1 group I did not respond satis-
factorily

The incidence of L coft and G lamblia was also reduced after the course of
treatment

The drug was found to be well tolerated, non-toxic and wath high therapeutic
wndex

The chinical and amoebucidal effects compare favourably wath the currently
used drugs
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CLINICAL TRIAL WITH PHENANTHROLINE COMPOUNDS IN THE
TREATMENT OF CHRONIC AMOEBIASIS

' N CHATTERJEE
Caleutta

Two phenanthroline compounds namely, 4 7-phenanthroline, 5 6 quinone
{Entobex or 11925C) and ns’ semicatbazone (11923) have now been given
a fair tnal by a number of Indian workers, Sen ¢f al (1), Sen and Sanyal (2),
Roy Chowdhury et al (3}, Chatterjee et al (4), Dis (5), and Sachdev and D wpar
(6)° Both the compounds were found to have strong amoebiaidal action
wilro as well as bacteriaidal action, entobex being twice as strong as its semmicar-
bazone dertvative {personal communication from the scientfic department of
CIBA Pharma) The hicidal action of the ¢ ds 1 z1r0 was also studied
1n expernimental amocbiass of rats and was found satisfactory  In antmal expens
ments the compounds were found to be well tolerated

MATERIAL

Swce 1957 a total of 127 patients have been teeated with the compounds,
Of these 9 were treated for infections other than amoelnasis, 22 patients did
not complete the course and 1n 4 panents treatment had to be abandoned due
to severe ntolerance  Excluding these 35 cases, a total of 92 patients considered
to be suffering from chromec amochiasis were treated with a4 course of these
compounds

Patients with chromic or recurrent diarrhoea with mucus 1n stool, vague
discomfort or pain sn abdomen, palpable and tender caccum, showing E husa
tolytica 1m therr stoof, 1 cystic or vegetative forms, either alone or with gardia,
were selected for treatment A few cases were also mcluded 1n the tral, although
a single examination of their stool was negatve, because they showed the above
symptom complex and no other obvious cause for the symptoms eould be found
These were considered as chimeally diagnosed cases and their results were con-
sidered separately  Patients with other vague abdommnal symptoms such ay
anorexta flatulence, wrregular howels, etc, were akso selected for treatment 1f
their stool exammation showed presence of L Austolstica and no other abvious
cause for their symptoms could be found

Sixtynine cases had postne stool (group 1) and 23 cases were chimcally
diagnosed (group I1)  Most of the patients were between 20 and 40 years of
age  About half the patients were ding the 7 dunng
treatment and the rest were in hospitat at bed rest

TrEATMENT

The compounds were given 1n tablet form by mouth  One group was treated
with 11925 (semicarhizone dernative) (100 to 200 mg ) 3 umes a day, another
group was trented with entobex (11925C) (100 mg) 3 tires a day, a third

16
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group was treated with a combination of entobex and enterovioform In this
last group four different dosage schemes were followed

Entobex Enterovioform
Scheme I 50 mg twice daily 250 mg thrice daily
Scheme 11 50 mg thrice daily » » »
Scheme IIT 40 mg " » 400 mg »
Scheme IV 20 mg s . 200 mg , .
REsuLTS
In assessing * ' ’
vement 1n charac
taken mnto accour
stools were positive or not
roup I (with positive stool) 69 cases
Group II {chmcal cases) 23,

In group I 25 cases were treated with 11925 (sermicarbazone dernvative)
and the clinical improvement was seen n all of them One case had acute
d p which were lled 1n 5 days  Chronic loose stools with
mucus were present in 13 cases  In all the cases stools improved in charac «r
and number 1n 3 to 6 days At the end of 10 days treatment E fustohytrca disa
ppeared from stools 1 23 of the 25 patients  In 3 panents liver was enlarged
and tender before treatment  In all the 3 cases there was marked improvement
after 10 days treatment  In 2 cases although some clinical improvement occured
stools were still positive after 10 days’ treatment  Most of the cases were treated

- dose had to be reduced
In the 2 cases where
a day was given

Eleven cases of group I were treated with entobex One of them had acute
dysenteric symptoms and four had chronic loose stools 1In all these 5 cases
diarrhoea was controlled and stools improved 1n character m 3 to 6 days In

' A Ta AT e ey no appreciable
the remaimng
or dysentery
grven 1n doses

of 100 mg 3 umes a dzy  In those cases who failed to respond an ncrease of
1 arin - a e r a L

uccess
one third of the
vere severe with
T treatment dis
continued In 4 cases ongmally selected for treatment with 11925 treat
ment had to be abandoned due to serious symptoms of intolerance  With entobex
symptoms of intolerance were much mlder and treatment could be continued

m all cases
In view of these facts 1t was deaded to try entobex the better tolerated

Twentyfive cases of group T showed marked improvement 1n chnical signs
and symptoms as well as m character of stool  In 19 of these cases stools were
examined after completion of treatment and were found negative m 15 In 4
cases stools were sull posinve after treatment  In Group II, 17 of the 23 cases
showed marked improsement
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As mentioned before four different dosage schemes were followed i the
combined teatment The results under these schemes are shown separately
i Table 1

Group I—Cases with positive stool

Group II—Cases dagnosed chinically

On the individual symptoms 1n the two groups acute dysentersc symptoms
were yehieved promptly in J out of 13 cases and chronic foose stools were con-
trolled m 17 of 25 cases Enlarged and tender liver was present n {3 cases
In one case only marked improyernent was seen and w 6 cases only shight impro-
1ement occurred

TABLE 1
Group ¥ Group 11

Dosage Total  Improved Not Tol  Improned Dot
sheme  treated improved  treated improved
v s s o s 2 T2

it 3 3 0 1 ' 0

m B n 2 9 [ 1
T on i2 6 T 9 T T 5

Total 33 25 8 2 It 5

Tn the combined treatment the dose of entobex vared from 150 mg to 60
mg per day  From Table I 1t will be scen that all the cases treated under
scheraes 1 and Il showed marked improvement i group I But i scheme
IV with 60 mg of entobex and 600 mg of enterovioform per day the results
were less satsfactory than with scheme 111 with double the dose of the two

rugs

gTalnnvm Both the compounds were well tolerated  Only 1n ugher doses
symptoms of intolerance mainly gastro intesunal armtation were seen  There
seemed 1o be considerable indvidual vanation in tolerance Whle some patients
could tolerate even 600 mg of 11925 and 11922C a day, others had ‘trouble
with even 150 mg 1 day onlv  The symptoms of intolerance seen were anorexa
nausea vomting dryness of mouth ditrthora and burning in the eyes  Roughly,
one third of the patients showed some symptomns of mtolerince  The entohex
was better tolerated and symptoms of intalerance were mild — Of all the cases
ongmilly selected for treatment mtolerance was severe enough to abandon
mwﬁnem m 4 cases only Al these cawes were treated with the compound
192!

Discssion

Results of treatment of chrome amaebiasis are notoriously difficult to 1ssess
While mmmediate reliel of symptoms and disppearance of parasites from stools
?n.’ nceur \:nh m'l‘l’lv) drugy rt‘:pﬁc et high  In 4 short term tnal theres
en @ anl wecella tn e sce thn camea® o me Ta

"

imohung absence from work  Most physicians 1n general practce, therefore,



474 P. K CHATTERJEE

prefer a course of treatment which 15 easy to follow at home with the least possible
disturbance of the patients’ rout ne of work, specally 1n cases who are not 11l
enough to take to bed In hospital practice also a readily effecuve and safe
oral therapy suitable for out-patient treatment of the large number of chronic
amoebiasis patients would be very useful
It 15 generally recogmsed that for effective control of amoebic infection better
results are ob d by it an biaadal drug with anu bactenal
drugs The two compounds under trial have both strong amoebicidal as well
as bacteniadal properties  Moreover, they are absorbable so that they may
- * * 7 Inwview of these facts

N satisfactory  With the
compounds 11925 (semicarbazone dervative) marked climcal mmprovement
was seen 1n all the 25 cases treated  Acute ana chrontc diarrhoea and dysenteric
symptoms were quickly controlled Parasites disappeared from stool m 23 of
25 cases 'With the Compound 11925C (entobex), when used alone, 6 of the
11 cases showed marked chmical imp with disapp of b
from stools Here also diarrhoea and dysenteric symptoms were quickly con-
trolled  The number of cases treated with entobex alone, however, was small
But 33 other cases with positive stool were treated with a combination of entobex
and enterovioform, and marked chinical improvements was seen 1n 25 of these
cases In another group of 23 cases dragnosed cl Hy, the bined treat-
‘ment was given and marked improvement was seen 1n 17 of these cases

It was further seen that with both the drugs and 1n combined treatment,
cases with more acute symptoms showed better results Trophic forms of E
histalytica disappeared more frequently than cystic form It may thus be con-
cluded that both the compounds are very useful for immediate symptomatic
relief of chromc b In the lled chromc cyst-p: with mld or
no symptoms, the results are less satisfactory

‘Although both the compounds were qute effective 1n dosage of 300 mg
a day, symptoms of intolerance were seen 1n almost one third of the cases  As
entobex was better tolerated and was found to be twice more effective 1 nitro,
1t was decided to try entobex in smaller doses in combination with enterovio-
form It was seen that n this combination 100 to 150 mg of entobex a day
was quite well tolerated and the therapeutic results were satisfactory It would
seem therefore that combmation of a lacally effective amoehicidal drug Iike
enterovioform with an absorbable amoebicidal and bacteriostatic drug entobex
would provide a very useful therzpeutic weapon for outdoor treatment of chrome
amoebasis
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In the emetine seres varwous ster were h d  Ant )}
activity was found only 1n the 2 3 trans senies, which corresponds i this respect to
the stereochemstry of the natural alkaloid (T)

CH40
CH30

However, of the racerc 1somers obtamed, only one, the racemic emetne
iself, showed the expected antiamoebic activity (4)

The other racemic o emetine 15 much less acuve Racemic emetine could
then be separated into the two optical 1somers and 1t was observed that only
the (—) form, identical 1n every respect with the natural product, was active
but not the unnatural (4)-form

The synthesis of 2 dehydro-emetine series, a new group of compounds, was
achieved by Bross: et al (3, 5) Thus synthesis 1s much easter than that of the
emetine analogues just mentioned, due to the presence of @ double bond 1n their
ring system which reduces the number of asymmetric centres from 4 to 2 and
consequently the number of racemates from 8 to 2 (II)

g g
CH30.

CaHg

Chy
H
HN OCH3
ocH3
(I
Since the 2 dehydro emetine series conserves all the anttamoebic activity of
the natural series, we concentrated our work on 1t Here agan, the synthesis
leads 1n the last step to two racemic steremsomers  Only one, which probably
corresponds m 1ts two 1c centres to th h yof emetme, showed
marked antramoebic properties The second, racemic 2 dehydro-uo-emetine,
was mactive  The synthesis of other 2 dehydro emetine derivatives with different
substituents 1 the molecule has not led to any further mnterestng products
Racemic 2 dehydro emetine (Ro 1 9334) atself ‘was therefore chosen to start
climeal trials

ToxicoLoGy

Acute tovicaty
The lethal doses of Ro 1 9334 and emetine after a single admmistration by
different routes was studied on the mouse  The figures obtained are shown m

Table I
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TABLE. 1
LD movse Eoetine Ro 19338
- ol  sc v oml  se v
100, w8 4 3 58
500 33 85 18 % 70 28
900, s 1 2 w8 3

Emetine thus seems to be almost twice as toxic as Ro 1 9334

Subacute tovicaty

normal but both p
lymphocytosis

The hstologic studies of the organs of animals recerving Ro 1 9334 revealed
only a shight turbid tumefaction of the Iner and a diminution of lymphatic tissue
n the spleen

p p a shght P with relative

Chrome loxaty

contatned 1n Table IT

TABLE I
Ro 1 9334 Emetne
Amount
contanedm feed  Amount T'ffects Amount Effccts
{%) absorbed da ly absorbed da ly
(mg fkg ) (mg [kg
005 TTuz Allan mals dead af er 30°  Allan malsdead af er
1 weck Lueek
got 45 Aflanmals dead af er 6 \llan mals dead afier
2werks
0605 35 ANl an mals sor ved 3 Al an mals dead after
12 wecks 2 wecks
ose est mated €l eoret cally
- B

~d emetine even at the lowest duly
weeks are still lughly toxic How'
ned while those recetving emetine
1s better tolerated  Furthermore,
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the animals recerving Ro 1-9334 showed a weight loss of § to 3, shght turbid
tumefaction of the liver and myocardium, but no alteration 1n other organs or the
blood count

Prarmacorocy
I it of the p d Ro 1-9334 1n doses of 2, 5 to
5 mg [k t m the cat h d with Numal

g prod yP
In doses of 5 and 10 mg /kg 1t provokes 2 prolonged decrease an the blood fow of
the carotid and femoral artertes These effects are less mtensive than with
emetine
In doses of 10 mg ’kg Ro 1 9334, Like emetime, reduces the pulse rateby 129,
during 10 to 15 mun
The effect of Ro 1-9334 and emetine on the electrocardiogram was studied
on rats by intravenous infusion at constant volume and speed of differently concen
trated solutions In these acute toxicological trials, where 18 to 018 mg kg
per minute were mjected, apf 1 1n both suk marked el ph
changes m at 1 ve ] ! a-v | g, extra-
systoles, extreme bradycardia  However, 1 order to provoke death by cardiac
arrest in 5-10 mun about the double doses of Ro 19334 compared with
emetine were necessary Both the substances m 0 18 mg kg per min could be
myected during 120 mun without altering the basic pattern of the electrocar
diogram
gThc resprratory volume increases by 209, after 1v administration of 5 mg kg
and by 80 after doses of 10 mg /kg  These effects last 3 and 2 mmn _respec-
twvely, and are followed by a reactional decrease during 8 mmn  Emetme
has a rather depressive action m sunilar conditions  In concentrations of 2 x10-%
and 2X10 %, Ro 19334 relaxes the spasmodic ¢ffect of BaCl, and 1n a concentra-
tion of 2x10-% also that of acetylcholine The same concentration of the
compound sumulates the 1solated uterus of the rabbit and reduces the action
of adrenahne  The effects do not seem to be specific
The emetic effect of Ro 1-9334 and emetine was studied on the dog after
- A Gem AT el s ~tserved after 1 mg kg
- e produced 56 retching
the same oral dose of
after 45 to 170 mm
as well as subcutane-

EXPERIMENTAL CHEMOTHERAPY

Antiamoehiasic activrty

R the concen-
and the oral
" ther It can
TABLE III
LD;, mouse In cutro yiec In two CD
Drug mg fkg end point rats mg kg
g oral sc
Ro 1933¢ 50 70 1100 125385
valent
() Emetinc, synthete comp equrvales = o 1100 o178

to natural emetine

time, synth comp corresp to
4 ::::-;t xx’:om‘c)r of nat emetine — 700 1000 170
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be seen that Ro 19334 and (—) emetme the natural alkalod, have sumlar
tocity and m wtro activity, but that the n two activity of Ro 19334 15 about
twice that of emetine  ( +) Emenne 15 atoxic but mnactive

Action aganst Schustosomiasis mansom af the mouse

Danly treatment of mice with 10 mg kg _of Ro 19334 for a fortnght begin-
Tung 32 days after mfection wath Cercania of Schustosome mansons provokes a signu
ficant reduction in the number of worms in the liver 2nd mn the mesentenc and
portal vems The effect 15 almost the same whether admmistration s oral,
subcutaneous or intrapentoneal

Prermymary Crmvican Resurts

The clinical trial of Ro 1 9334 began a year ago in a hmited number of medical
centres  The expenience ganed does not yet atlow defimtive conclusions  How
ever, some proyistonal stagements can already by made

Amoebrasnis

About 49 cases of acute hepatitis and bepatic aheoess, and 20 cases of acute
mtestinal amoebrasis have been treated so far with subcutaneous or mtrarmuscular
mjections of the 109, solution of Ro 19334  The drug has shown a distuct
therapeutic effect and the cure rate obtamed seems to be of the same order as the
one of emetne

As these cases were the first patients treated and 3t was not known how well
the drug would be tolerated, the dosage employed was rather low and not umform
(30 80 mg daily over 10 days) Thus could explain the few cases which did not
respond as promptly as they might have done to emetine

Schestosomuasts

Ro 19334 has shown an evident effect on about 60 patients with Schistoso-
mtasis mansons (6 7) The parasitological cure rate appears to be 40 60% with
the rather low dosage so far employed Results will probably mmprove with
the hugher doses now used (80-120 mg dasly over 10 days) Trals have also
started on § kaematobum and S Japomcum

Tolerance

Systemic side effects were mfrequent after doses of 05—10 mg fkg over 10
days and somewhat more frequent but never alarmung, after 1—2mg kg Thus
Ro 19334 seems to be better tolerated by the cardiovascular and neuromuscular
S)s!ng‘ than emetme

. g

associated with clin:cal symptoms
Teadache was obsenved in 5 cascs nausea m 4 vomung n 3, abdommnal

Pam 1 8 diarrhoea 1 7 and muscular pain 1n 4 cases

Local tolerance of Ro 19334 seems to be better than that of emetne In
some cases the patients complamed of the volume of hquid mjected A 20%
solution 1s therefore beng prepared

‘o invesngate the possibility of gising Ro 1 9334 per s, acid resistant-coated
tablets were administered ta a hnuted number of pagients In spite of evident
a:‘;m) agamst Schstosoruasis manson, amoebiasis and ssolated cases of mfestation
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with Trichuns, Ascarss and Hymenoleprs the trials had to be stopped because
of frequent nausea vomitng and diarrheea A new form of tablet 1s under
study

Susruary
Chemrcal gic and chemotherap properties of
Ro 1 9334 (2 dchydro cmcunc), a new h d are briefly d

prelimmnary clmeal tnals 1 amoehiasts and schistosomass showed
promysing results, further clical investigation of this drug 1s suggested
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ANTI-AMOEBIC AGENTS PART V! PROMISING BASIC
AMOEBICIDES DERIVED FROM 5 CHLORO 8-QUINOLINOL

] H BURCKHALTER, WILLIAM $ BRINIGAR® axp PAUL
E THOMPSON

From the School of Pharmacy, University of Kantas, Lacrenct, and the Ressarch Division of Parke,
Daws & Co , Detront, Mickigan

During the past filteen years, we have been mterested i the synthess of
phemhc Manmch bases a8 agents
1

o =2

HN(C,K), _@‘G
oH NH oM

awon a0y n auoevacay

Biallvl 1

8) ) (II1) was ongmally synthesized
as an antimalanal (3) and it was found to be an effective agent agamst blood-
mduced human malana {10)

However because of 1ts actiaity agamst both

intestinal and (11) st 1sbeing dasan

agent
oH

(e em, HNGGH), 1
1oL Son
CHrCHCH] CH, CHeCH,

ct

Sanan col

1oBOCHLOANTDNGRYQUIN
Todochlorhydroxyquin {vioform) (IV) 1s illustrative of the 8 hydroxy-

qumohne amoebicides whos= activity 1s limuted to the intesune (12) * Inan

aucmp( 1o convert the msoluble type IV to an agent which mught possess systemic

Blcation Nobles W L, Steph
(1958), ] imer "Pharm Avsoc » 4713, + Sl

¢, Davis & Go_Fellow Chemical

Y G, Wo,L and Buekhalter, ] H
Unsy emty of Khansas, USS,

Part was tiken from hs PhD Thesn, (19,7)
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PO | NN P 4 .. .- -

oH OH
(e MIN cn,qj RyN{CH), N K cn,]::[j
ct

ct
X =

disproved the widely accepted theory of antiameobic action based upon therelease
of 10dine which all the established 8-hydroxyquinohnes contam However, a
lack of satisfactory actvity by type (V) compounds against hepatic amoebiasis
1n hamsters (14) suggested t ~

m the side chain might be
of such a compound (VI, w
(15), but the low order of ac

further synthess Nevertheless, continued
unds of considerable promise  One of them
PR A Dl

oH
RMCH,);NH CH,
* ‘G s
Ry N{CH),NH,

ot n o
. ~ ke wnd - —ethods in the Diterature or from com
vas prepared by the addiuon of
- tinproprorutrile © The nitrile was

nxckel to obtam the diamne (B)
B R,NH+CH;=CH CN —— R,N CH,CH,CN

H}
1, R,N CH,CH,CH,NH,
A pip 1y propyl was stmularly prepared from | methylpipera-
zine nLdimobutvl 1
" 1 and 4 pyr were by
et oF3 abl le with drethylamine and pyrrolidine, respectively,

.~ s e e e N
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In gencral, reaction A proceeded smoothly, A small amount of byproduct
71 7emethylentbu-(S-chloro-8 qunalmol) (VI usually formed s insigne
ficant amount  Previous studres have shown that VIT may result from a reversal

¥ o
<t L3

1

of the Mannich seaction (!5’2 The prnapal difficulty er:wumc'r:d w the
PO i e, EUTR B ca o

Later stages of the preparations, 1t was found that the products could more easily
he polated by the addiion of 2-molar equivalents rol' anhvdrous hydrogen
Teos Bt A v oen i PP A

Before formation of the dihydrachlonde tnereased the yields to 43 to 50%,  That

the destred compounds were obtained tn na greater yselds 13 not surprising

view of the fact that prunary amines wm the Manmch reaction, i contrase to
" . H o =S e

RyN-(CH,Jo-NH CH,-OCH,CH, RyN-(GH,)-N(CH, OCH,CH,)
vig X

through the formaton of by-products

Attempts to synthesize (VI a and &) (Table I) by means of hydeazine and
unpm -uncthylhydrazine 1n reaction A resulted m fadure, with S-chloro-8.

tnol having been d Accrophienone Lkewsse faded to
underge the Mannxh reaction with wigm dhmethylindrazice  Howerver, a
successful Mantuch-type condensation with by drazne has been teported  Frankel
and Kirger, obtuned gm -bis-(2, Z-dimiropropy i-hydrazme by the reaction of
2 2 dinwsopropanol with Iiydrazine 1n ghaal acenc aad (18) Hydrazmne (Via)
was :‘-r‘;z‘hulz:(’llqu,x':,c b), aiudcm, Jnan Cﬂ‘ul’} to prepare the tiydrazde

. o

Bpfuan slaty s 4wy et Wageastas o 4y PO (N7 WELE 3y IMBEsIES AccoTd-
18§ to seaction D, and the results are summanized in Table §1
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OH
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ct
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5:Chloro:7 | piperagimylmethyl 8 qunolinol  (Xd) was obtaned by
(AR SR A g |

L denten of

oH M0, N NCH, oH
NNy — Ny
CHO !
N AL c,n,0e WM &
a Xe
ce — <
~\ ¢ concHEl
GOSN N s Mo
h
an
oSy 3 “c.u, HY NCH,
g x4
oM OH
M CN,\N NI%
cHy0 -
AR hw 1%
ct xn
Liz 1

The comnamnde af Tahlae Tand 110 aea s mibon o 3 -

v

Qe a3 e winydrochloride salts
13
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ANTI-AMOEBIC AGENTS 409
A few other compsunds which may not be convenuently histed 1n Tables
1, 1 or 11T were synthesized 5 Chlora 7-{his (2-bydroxy ethy)-amunomethy1]-

8 quinohinol dipalmitate hydrochlonide (XIT) was obtarned by the acton of
palmutoyl  chlonde  upsn 5 chloro-7-{bis-(2 hydroxyethyl)-aminomethy1] 8-

Iy OH
[ewoups ocn,en] e "-m

o
xx

quinobuol  Lake the agents of Table 11, 1t was vivtually insoluble 1 water
" 8 ol i 1

nutrile were allowed to heat at reflux temperature 1n alcohol, the cxpeémi 5-
chloro-7-[bis-(2 hyl hy1]-6 A (XIIT) was obtaned
{Tig 2) Treatment of (NIT1) with boiling alkal: fuled to yield the corresponding
diacd but mstead gave 7, 7 -methylenc-bis  (5-chloro-8 quinolinol) (VII), thus
representing anoth:{ clxa.mpl: ‘95 l}:s'rt\:ml of the ')\.llr\md_l‘rcn:llon under

ssolated an both cases  The product thus obtamed in three different ways was
awgned structure (NIV) Tt was somewhat surpnsing to find that complete
esterfication Nad occurred dunng the process of recrystallization of the diaad
hydrochlorde from alcatiol

OH

(NC-CH; CH)N-CH, LN
cH,0
HR(CHCHICN): P

ct  Xm
(1Y CH, 0+ (meonc HEL
(HO,C-CHLCHINH | 9C,H,OR

@) €, Hs OH

(€, H,0,C-CH,CHA,N CHy

(CaH50,C-CHy CH,NR

iz 2
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Uponlenrmngthc wnteresting antt b of N (2,4 dichlorot 1)-
N-(2-h XV) m anmals (21), we deaded to
attempt the symhes:s of N (5 chloro 8-hydroxy 7 qumnolylmethyl) N (2 hydro
xyethyl) dichloroacetarmde (XVI) Intermediate 2 {3~chloro 8 hydm‘(quno
lylammomethylamino) ethanol (XVII) was prepared by use of eth
reaction D (XVII) was then allowed to react with methyl dichloroacetate to

o cHeL
N 2 o\c/cucl.
l =i
HO CH,CH, N <:N,<;>.cl HO CH,CHsN CHy I
<t
ct
= pad

give (XVI) Dufficulty was encountered in this reaction gwing to the low solu-
bility of (XVII) 1n common organc solvents Reaction was finally effected by
allowing a suspension of (XVII) 1n excess methyl dichloroacetate to stand for

several weeks
H
HOCH, CHy N-CH,
ct
paad

1 4

Pharmacological results The ants by f these
wag onemed around thc primary goal of dcvelopmg uscful drugs rather than a

substances were to be tested against hepatic amoebiasis in hamsters  As past
experience had suggested that greater emphasis be placed on i tiwe performance
than on i titre potency, the endpomt of activity m tatro was determmed for less
than half of the compounds It aiso 1s to be emphasized that the effects of most
of the compounds i 1270 are based on relatively small numbers of ammals and at
best rep only rough app
Data on the antu achbe actvitses are grven together with a summary of the
»de ~Tahles T, IT and III  Anti amoebic data on
Table IV
I, were deemed worthy of trial in dogs
1)—had i rats a therapeuticindex (ratio
of mimmum effective to maximum tolerated dose) of two or more, and three of
them cured infections 1n dogs without any gross evidence of toxieity It 1s to be
noted that compounds with three methylene groups appeared to be sup-nor to
this with esther two or four to six methylene groups
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ANTIAMOEBIC ACTION OF SUBSTITUTED QUINOLINLS, QUINAL-
DINES, QUINAZOLINES, QUINAZOLONES CHROMANONES,
THIOCHROMANONES, DIAMINOALKANLS, BENZYLAMINES

AND CRESOLS

B S KAUSHIVA

From the Central Drun Research Institutr Lucknos

This paper describes the tesung of various compounds (1-8) for actmity

foomaE - - o menme W e s d e with Entamoeba

~rics, befonging

chmeal value

have also been

mcluded for their usefulness i evaluaung the methods and critenia employed
and 1n elucdating the structure-acuvaty el hips  Emetine

chinofon and vioform served as reference drugs and therr 1ctivity was almost

n agreement with the findings of other workers

MATERIALS AND METHODS

In witro tests The EA stramn of E hustolytica obtamed from Dr R A Neal,
Well Lal of Tropical Med London, served as the test organism
'(Thc general test procedure was similar to that descbed in earher papers

i
K .

Drought inta solution or 1mto emubsion with the help of orgamc solents and
Drough 7 or into emy 1h,the help of orga <

S m A€ E L i fa s am be oo lamefad R e vl e Tt b
b .
I . . .

ot nlection was 2 b2 (ringe 1) and 2 b {eange § 2-4) {or abundance of amocl e
and caeceal fesons respectinely
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The expenimental ammals were albino rats of both sexes (2545 mam-
tamed on stock diet of the C D R I  Each rat was mocula((cd':mr%z:xcc:\]])
with 05 cc of the wmoculum (¢ ¢, 50,000—100,000 amoebae) The chemo-
therapeuua) agents were admunistered 24 hr afier the operation and the effect was

ny by m;al of the drug for six consecutne days The

after seven days and the extent of infection was assessed on the basis of caecal
lesions, the appearance of faccal contents, and pr and abundance of
wncaecal mucosa  The state of the crecum of each rat was assessed by an wwbatrary
scorang on the basis of the followmg scheme

Caecal lesions {O=apparently normal caecum, 1=questionable or shight
thickenmg, 2=moderate or restricted thicheming, 3=marked thickeming possibly
with shght ulceratton, 4==great thickening with much ulceration)

Abundance of amoebae [0=none, 1=very few (<1 in 20 fields), 2=few
{1-5 pcr)?() fields), 3 =moderately numerous (1-5 per field), 4=numerous {>10

er field

P Appearance of faecal contents (0=apparently normal 4=mucus and pus
present in small qulanmu:s)c |

- _

ao v . oen
order
S=m
order of activity
Sources of test ds  Mostof the d: d have been prepared

P!
at the Central Drug Research Institute (1 3) (RG, I, & BP series) and others
have been recerved from Caleutta (4) BPCsenes), Lucknow (5, 6) (YDK and SLA
series) and Vikram Unnersity (7, 8) (CNK series) The known compounds
were purchased from commercial sources

Resurts anp Discussion

In the present study, @ zitro amoebicidal actvity was found to be widely
distributed among the varnous chemical series  Thus 12 of 115 compounds
were amoehicidal at concentratton of 500 1000ug fec , 35 at 100 500u g jec,
43 at 10 100 pg fcc and 25 at <10 pg fcc Out of 68 compounds that were
actve wn titro at 10 100 pg fcc or Jess, 35 were tested agamst intestinal infection
1 rats and 11 of these proved effectnve n rats 1 varying degrees In general, the
correlation between w2 uitre and wn tno testing as revealed by a study of 5
compounds which were tested by both methods was poor, particularly 1n mus-
cellaneous amimes (Table VI) and chromanones (Table N)  Tn most of the cases
the compounds which were quste active sn titro were later found to be mactne
mino However compounds I, and Iy, showed comparatively feeble i uitro
actvity but were shghtly to moderately effectse 2o~ The tn titro tests provide
4 direct assessment of amoebicidal action of the compounds and yield useful
information on the relation between structure and activity whereas the m vite
tests are valuable for assessing therapeutic possibilities

Quinaldines In Table 1, the m titro actaty of all the compounds 1s farrly
high excepting RG6 and 7 Perhaps the introduction of large branched groups

RG21s not tovc and not actine whereas RGl1 1s very toxic but not so very active
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y Cl:lomphenylammo subsmuuon Posig, n the Juinald,g e Yields
compounds of prummng Actiy gy (RG | 2nd R 12) The h\dmv dcmamc
{RG 12} hrmucr, shoyyy oulx!andmg Activyyy and h5 been sclccreJ{or furthe,
Studies

Qma{:m The 1y titrg gy 4y 719t effectey by *30ying g lTengep, ofalgy )
char (v I series (g ) pechap the precep of polar g1
n i t LIPS )} 6}

phorucgr 'p ha ami)l S effect o, he 1y "0 acti gy o, qu, <

becayge ths g, 'P usuaj} fesulty 4 nl'avourable ol vz, Parting, Ot flicteny
bue shighy 4y iy t Babnteq by y K5, ) methy 1.
Prpendy, d holing Suby nutmmha\c been m, d Posttion Hohc\rr,
both d; ! kg dose. Were Hacey m r; g
Ment, clumofon ( Yatren f.mured b Baye, Germ, } 0wy shglul)
higher actvaty op TYstalhzeg oform o, 300 mg kg which Probap,p

e 0]
he'dye to cxpenmcmal Vatiaon, RG 15 Which TesempJog V0form, €YCept thye
there 45 3 —0g; 3 8roup 5, 8po;mon nstead op ~OH &roup quite actng

Taprg 4

6 Vfess,, 4 mhn/md aMmina g Iydm\_y {and Piethogy ) RLE7 N
Streensng I esults againsy hmolmcn m vy, and 1p rats
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Quanazolines  In thus series (Table IV) the wn zifro activity 1s generally less
1 1 H d

than m the vartwously sub owever, Is I, and
Tyg show fair actvity in matro and compounds I, I, and I show mediocre 2 piwo
actiaty

Cresols  Among the analogues of camoform (Table V) SLA 16, 19 and 22 are
more actve e 20 than SLA 18 21 and 23 Apparently the acuvity i sharply
decreased as a result of tertiary butyl substution It would, however, be -
teresting to compare the actiity of tertiary butyl substituted compounds with
normal butyl compounds The piperidino ‘and morpholino substitution makes
Iittle difference 1 the activity

TABLE It

5 7 Dusubsututed 8 hydrowy (and methowy) quinolines
Secreemng test results gganst E - histolytica m vatro and in rals

omoir | myiTEQ
e SUBSTITUENTS roLERA poSt OF  [nacerurt Amo-
o x Hrespos| ™V ©
N M R lemyne gt
YDK 1iS03HICH, N (CHytz | OH [>200 - - 1006
YK 2 [SOHICH; RiCaHy)2 | OH [>200 | - - 5001000
YK3ISONHICHL N [CyHr)2 [OH [>140 | - - 1000
a[sog{cupnicaonaf o [>12s | - - | 1000
vousog{ CHy Q ot I>2o0{1s0 | 2 | 250
1o | o

voxs(so -cHy N_p[on p2oo [100 | 1 [ 250

1 ol - i3} s fe2s
EOR €2 (1 - {0 3 10
rats) e {y wi>300 | 30 s 1
L

The various amines and diammes (;yg{h:\s;]z)cd onhlh}f
1 structure of emetime (BPC and CNK sertes, (Table give higl
Pna:‘xirzfapc;::;?y sbut ‘are meffectine 1n rats  In the I substituted benzylamino-
2 pipenidino (and morpholino) ethanes (Table VII) thepiperndino and morpholino
sull))sl:nunon does not make any appreciable dlﬂ'ctcncg mn lhc‘lr n m‘:m acuzu)
11l less 1n the various 1 y PIp
'(I‘:;:ilmnvxxém ?12:1]1:3 l;a:'opancs {Table VIII) but morphohino demvatises echibut
tugher acrl?vxty than piperidino substituents in. this senies  None ofthe compounds

Mascellaneous amines
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Hufficieny M Lapyy acmxty bue Compoundx bpg Bp g 2nd pp arp .vhgfuly More
Aetry, thap e remammg Oneg s Ob!tn'allun Mmay teng 4 ndicyp,, thag 1,
thy Clags of €om Unds the pmcnce of § 4du1&} log, nben)l mbsmucnt: N the
Moleey zmporlant for vy Ho»e\ L AP 7120 2, P g 5
'seny

TADLE mr

34./6,/,1:4/:11 8 Doy, (ang
&'rmlng test Teculyy dzqy,

P ay
me Ctiy o than
m sy 3myla, acm-u; ang the ])l[)ef](llno
ety M the Marph, hns :ubxmucnu In the
e 1, ang r 8 Op, ,anrla-Cl onon’aw mtay
nefuy, TCMArky €an . Mg due 4 msul[frmnl fmp,, of
ny Piary the Seriey \muhrh nn drcm\e m!nrnrnu € f, Mg,
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TABLE IV
4 Sub d amino 8 methoxy { Screening test vesuls aganst
E hxs!olynca 1 vitro and wn rats
Wt
s

Sy
’ﬁn;gr sugsTlTUENT?gEE ’l:]‘}i‘q oxetn ﬁ::%:'
* mo/kg lacT "
) gty oo [ w00 | 2 | soom
152 N-CgHyy > so 10 n P
Is S0=Coby (> 70 33 2 [ 31-43
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1 | €0y 5100 s00 ] 1 ] 000
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TABLEV

2 Alpl 4 sub d 6 holina (and prpertding) meihyl phenols
S:rzmmg test vesults agonst B lustolytica i witro and 1n rals
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1 1

whether alkyl  renders the less active 1 camparison to the

In xhe lxght Ofabuvz: ubs:rvauom 1t may be useful to make some comments
action among the compounds of quinoline
nng syucm SDmc of (hc compounds mcluded in this study have been tested in
the Antibiotic Section of the Institute aganst a variety of bacteria and 1 prehimi
nary screening are found to be mactne agamst them at 1 5000 didution But

TABLE VI
Miscellaneous amines

Screemng fest results agmast £ histolytica 1n sitro and m rats

u,o‘ij, n ey ﬁ;fu
CHgd At CHO I NHCH 3 dep it
seens A stes s
"
30 a0 .
en30 st ngo gty
3
stres ¢ seans
core- bovt [0asta| wv Te0
o SUBSTITUENTS [0 ) Dt or | oo
oy
o jn r =il e e/
stees 4
EETE IR
seoes s
ew s camy bl - 123
= P w0 “
cve 3| [ w0 {100 ] 0 3n-ss
Jera o D Cyuy [>100 "
seas ¢
o[ [ooe P lw ] -
stees o
e T bl al ]
ey 3 oeny 100 »
lemes| 3 [ eqmy 100 "
w13 | peyhy we {wo Jam |
evan) o | pegmy w0 [ 100 [1m | 3
NOETTS p1oo J1o {a | a0
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‘TABLE VII

1-8ub d benzylamino 2-psperdmo (and koltno) ethanes
Sereemng test resulls aganst E histolytica m vitro

CHO :O.(m,),-uu—(c H)R
x

. IN VITRO MINH

(it [UBITUENTS o ool i
)

sia 25 [ocHy (- MY > 100 63— 100
s 26 |-oem [~ N > 50 63-100
sta 24 [ o Hy |- 8> > 100 100-125
SLA 28 FOCHg - N > 100 00
sea 29| oegH, |- N> > 100 [E]
suaar| oeg, |- WD >y 70 500
Em ocgHy = N > 100 100-125

TABLE VIIT

1-Substituted benzyle S-prpenndine {and h propanes
Sereerung test results agamst E histolytica an vatro

X (CH); R
COMP- NT [MAXIMUM i yITRO MIN1N-|
OUND SUBSTITUENTS [TOLERATED [uM ANOEBIGID
NO x R OOSE  JAL CONC

mgfkg g /M

COCKL,

ok 25 [hwcy, 4

> 100 250

-
fooen « —

vox 26 .y, £cc | P 100 | 1000
>

YOK 27 [-HN=CH, é)-u >100 250

YoK 28 [-un-cn, >t |- [>too | 250-500

YDK 29| Hn-eHy Coek,y N2> >100 125
=

YOK 30 [-un-cu, &0 | - 5100 500
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. [ . P v am

bemg the most active cthovy e
absence of actiity may be due to lack of chcl;\lmn bux xhc acuvn) m Iy and

‘TABLE IX

1 Pupendune 5 substituted amnopentanes
Screeming test yesults aganst L histolytica m vitro

C}% Q) R

7
compou- | SUBSTITUENTs TURIEL (RS A e,
Y 6ost at
No R bl A9
BP1(202) |- NM CHy 2128 100
BP2(204) | NH-C > 150 100

)
BP4{203) | NH CH >ise 100

- y
BP5(208) | NH € Hy > 140 100
BPe(2i0) | NH S, LDOH; | 150 loo
BP7(208) | N-cH,LSocw, | 125 100
TR

BPBR0S) [NH cuCom, 150 8% dos 01t |
ey | MH ne k) >us 100

THy 7
BP3(212) r<( 2130 100

H

*Tnd eatey thag four rats were treated at 150 mg f1g for 6
days and showed an order of act vty rqual to

concerned i subseribing towards the actiaty of compounds.
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SumMARY

The bicidal activaty of 115 sul d i} 1d

o ) 1k

q
Lines, q benzyla-
yunes and cresols has been tested aganst F fustolytica 1n tatro and 53 compounds
were tested 12 intesunal amoebiasy in rats

‘A v - I - . .
pound
the ma>
quinald
studies
actwity both 1 zrtro and oo

In the qunazolone series (Table III) compounds I, and I, and in
quimazoline senies (Table IV) compounds I;, 1,4, and Iy, are fairly actne

6 Morpholino methyl 2 allyl-4 methylphenol (SLA 16) and 6 morpholino
methyl 2 allyl4 chlorophenol (SLA 17) which have been prepared as analogs
of camoform show actwvity comparable to camoform In this series, tertiary
butyl substitution, however, decreases the actiity sharply

Some of the amunes and diamines synthesized on the basts of partal structure
of emetine show considerable tn vifroactivity but they arc less active 11 ziro {Table

substitution

‘The thiochromanones are more active than the corresponding chromanones
(Table X) but the high m pitro actvaty found in these series 13 not reflected in the
experimpental amocbiasis i rats
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POTENTIAL AMOEBICIDES  PART VIIT SYNTHESIS OF MANNICH
BASES OF 4, 5,6+, avp 7 HYDROXYQUINOLINES, 4 IRDROXYQUI-
NAL DINF, AND 1 2 3 4 TTTRAHYDRO 6 HYDROZNYQUINOLINF
} 5 TANDON R N IVER axp R GOPALACHARI
From the Central Drug Research Insntute Lucknow

teability per s¢ 1 obviously not necessary for such deactnation for otherwise one
Caid P . v e L ad

get
. of

q h1ve now been 1 and arc reported 1n this present communm-
cation  In all these compounds the relative positions and the spatial disposition
of the side chain mitrogen functions and of the phenolic residues are such as to
permst facile chelation
It may be pomted out that with the extra basic centre in the molecule these
new compounds may tend to facilitate the formation of chelate complexes at a
P slightly hugher than 7 ¢f Thillips ¢ o/ (2} This would constitute an
~¥eme amntnna tha AU AF #bain e otear mal congents {and of the bwologieal
' + be above 7 Thompson
nomethy 1-8-hy droxy quineline
than 5 7-dmxh>8?n‘dmx)-
.. .. ity may be an expression of
the facrle chelation of this compound an the lower regions of the intestine because
of 1ts hugher bisicity  Since howeser, this compound 1s derned from 8-hydroxy-
uine lne s use as a systerac amoebiaide 1s Ikely to be himuted duc to its
:}cncln’.\han by the intict red cell wall
Busckbalter < ol (1) have ceported the wmtbeus of T<etbylamaro (and
miperiding) methy! 8 hydroxy quinolines and of 8-dacthy hy1 7 hydro-
xyqunc ine by 2 procedure involving the heating of an equmolecular muxture
of the Indroxy compound, formaldehyde and the amine on the water bath
1ellning ther procedure we were unable to obtan our compounds in a pure
firm The products obtaed 1n this working appeared to be mixtures from
which <nly the corresponding busquinoly Imethanes could be solated i a pure
form. If, however, the reaction 15 carned out at the room temperature or even
shghtly lower than that the required products are obtained m good yields
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5 Hydroxyquinoline was prepared by the reversed Bucherer reaction from
S amnoqumoline (i) _‘Exp:nmintal details of this reaction are included
. SVaan v e

Tanew honn

o, m A W 4 yield

to th -
hydr

1eld

ydr. 4 a1 auy UDLALIEU U YI /o Yield DY the reduction of

hydroxyqunohine with hydrogen i the presence of Raney mickel (W4) (8)
at a pressure of 50 atmosphere

The Manmch bases of 5 6 and 7 hydroxyquinohnes are generally low
melting sohds or viscous iquds  They are unstable and decompose s'ewly mnto
the correspond b lylmeth They form sharp melting picrates
which are soluble i chloroform benzene and petrol ether m that order The
Mannich bases of 4 hydroxyqunohne and 4 hydroxyquinal however are
more stable The structures of the Mannich bases obtamned from 4 hydroxy
quinaldme are considered by analogy ¢f Price and Jackson (9) to be the normal
3 substituted compounds mstead of 2 § ammocthyl derivaties

The compounds now reported are under mvestigation for therr amoebicidal
actiaty 1n the Davision of Microbiology of this Institute  The results will be
communicated later

EXPERMMENTAL

5 Hydroxpquinaline 5 Aminoquincl d by the red of 10 g
of 5 mtroquinolne (10) was refluxed with sodium metabssulphite (989, pure,
60 g ) n water (80 cc ) for 20 hr  The reaction mixture was cooled and treated
with ‘aqueous sodium hydroude (10%) to pH 10 and extracted with benzene
to remove the unreacted amme  The clear yellow agueous solution was heated

TABLE I
Aanmch bases from 4 kydrovquinoline

(ﬁ'a

s NOS R MOLECULAR M POc rounn | reauiren
FORMULA |HYDROCHLORIE N "
~C,
250 | ~emenl Lt M ole nem 0 168 (@ 94 9 8
g,
281 -cn,-yC} C,H N, © 205 (&) na noe
252 -:n,—O CiyHyy N3 Oy 160 (d) "4 s

0 Cas LLAR €L a6 THESE COMPOUNDS WIRE FOUND TO SE VERY
S HELTING PO WYL WIAL DETEAM MED IN BEALED €42 LLAW N
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TABLE I1
Aannuch bases from 4 hydrogquinaldine
H
ch,
5 NOS R MOLECULAR|M P O, FOUND REQUIRED
FORMULA

< H N < H N
€1ty

25 -CN."\ CyH N, O] 324 40|78 |0 S |73 8|8 2005
)

» €y H,
-.< oM, 0| 310 |763l9e]e 7 ]760f5 3|0

ass -cu.-nc} C.HoM 0| 302 |7as|[eofioefrs0]7 el

258 -cn.-Q CgH,N;0,] 320 |700|7 2f108]evs|7 ojio s

TABLT 11T
Mann ch bases from 5 hydroxyquinolines
R
1|
2
$ NOY L} Rx (MOLECULAR| M P & FOUND REQUIRED
FORMULA
< H N < H N
VISCOUS
287 H cuN, o PICRATE 72 010 4 iz 6]13 07 8 ]2
oI
ase O N > “ Cy Ry N, © FI:I;A'!E 74 6]8 41 B)74 417 aln
"9

asotenn{ b O\OC,H,.N,O, 169 les 3f7 212 ofes sl7. a2
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5 Hydroxyquinoline was prepared by the reversed Bucherer reaction from
quinol 5}  Exp U detats of this reaction are included i

this paper because the details of the procedure are not available m the literature
6+ and 7-Hyd. 1 were ob d from para and meta amsidines, res-

P ly, by Skraup fens as modified by Sirukor {8}, followed by demethyla.

ton, 12 50% yield

to

hyc ) N

yield exther by this procedure or by the use of sodwn and alcohol or tin and

hydrochloric acid It was finally obtamned 1 95% yield by the reduction of

hyd qunoline with hyd t the presence of Raney mckel (W4) €]

at a pressure of 50 atmosphere

‘Fhe Mannich bases of 5 6 and 7 hydroxyquinalines are generally low

melang solds or viscous lxqu:ds 'IL'hcy are unstable and decompose s'ouly imta

1

the correspanding They form sharp melting prerates
which are soluble 1 chloroform benzene, and petrol ether 1n that order The
M: bases of 4 hyd ling and 4 hyd 1d, however, are

more stable The structures of the Mannich bases obtamed from 4 hydroxy
qumnaldmne are considered by analogy ¢f Price and Jackson (9), to be the normal
3 substituted compounds nstead of 2 § ammoethyl derivaties

The compounds now reported are under for thewr
actvity m the Dinsion of Microbiology of thes Institute The results will be
communicated later

bicrda]

EXPERDIENTAL

5 Hydr Iz 5A q (oh d by the reds of 10
of 5 nutroquinoline (10) was refluxed with sodium metabisulphite (987, pure,
60 g ) an water (80 cc } for 20 hr  The reaction mixture was cooled and treated
wath ‘aqueous sodium hydroxde (10%) to #H 10 and extracted with benzene
to remove the unreacted amme  The clear yellow aqueous solution was heated

TABLE 1

Adfannick bases from 4 hydrogyquinoline

@n

-
s Nos R MOLECULAJ M POc FOUND REQUIRED
FORMULA |HYDRQCHLORIDE N n
250 .cu,-u’" Gty CoNy N, © e @ 9 a4 o8
M, M
251 -cu,-o- CyH, N, O 205 (8) tes e s
252 acu,—vD CiaHy Ny O 160 (&) na n s

2 W E3 45 THEAL COMPOUNDS WIRE FOUND 1O B€ VEAY
@ WELT WS AoINTS WERE DETEAL NED (W SEALED CARILES €}
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‘TABLF It
Manrich bases from 4 hydroxs quinaldine
M

507

cH,
R MOLE CULARI M PO‘. FOUND REQUIRED
FORMULA
c (m N
#C1 Hy
~CHm# CeMN, 0] 324 | 700| 7 8 ju s
cI "I
'<"'Ca Hy
o~ N, k{ 8|9 LI ]
e, w, |Setemof 0 [Tes
'C“.-NQ CutpN; 0| 302 |74 s]e 0]i06 10-9
-cn.-o CataN; 0| 320 [70-0]|7-210 8 08
TABIT I
Mannich bases from 5-hydroxyquinolines
R H
[
Ry
[ R, [MOLECULARl M P Q]  FOUND REQUIRED
FORMULA
c|n N
viscous
C, M
-CHe PICRATE
cu,n(cl N W leun N, 0 PICRATEL 32 918 4 12
olL
berpnl > H Cy HoN, 0 PICRATE 74 6fa s
-cu;ng b jor{ dlc.m.n, ol 169 [es 3|7 1202
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TABLE IV

HO,

Marnnich bases from 6 hydroy gunoline

e
5 NOS R MOLECULAR|M P O] FOUND REQUIRED
FORMULA < nilwle FRE
Viscous|
k) oIL
260 [enmn_ C,H,N, O |picraTE|72 1}7 6|0 773 0)7 82 2
2 Hy 192
261 [CH N > C4H N, O as’cmc-lu ol7 sl 1{7a al7 alu e
RATE 204
262 (CM;~N__ O €M N, O,|96~08 |68 8]6 7|1t 3l68 8|6 6ji1 S
HYDRO:
SN CHLORL
263 c,h,N, 0,|0E340[ 60 4|4 Of7 sle0 5|3 5[7 S
CH; 2HC
oH
TABLE V
Mannck bases from 6 ydoyy 1, 2 3 4 tetrakydroxyquinoline
R
e
H
S NOS R MOLECULAR[M P O¢ FOUND REQUIRED
FORMULA c |wu N c | H N
€, Hs vIScou:
264 [-en-n{” MmN 0 Lia [7t B[y ofit s[7 ele 4| 9
N, |,
265 |cH~nl > st N, © | sOLID 73 sle 3|0 of73 2l ofi1 4
266 |cH~ N b €M MN; Oy L1Q |67 418 7 (it 2467 7B 9q1t 3
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on a water-bath for 3.5 hr keeping the pH at 10 by nccasional addition of alkali.
This was then acidified with aqueous acetic aad (1095) to pH 6 10 obtam the
pile brown preupitate of S-hvdroxyquinohne, mp 222°C (it 224°C). More
of this compound could be recovered from the filtrate by basfication followed
by heating and acidification  Total yield, 45 g

Mannich bases from Iydroygumolnes  The prey of these is
by the procedure for the preparitinn of G-diethylamunomethy!-5 hydroxyquino-
lice. Minor modifications, wherever mecessary, have been indicated ~ The
final bases are lsted 1n Tables 1 to VI

11 d

TABLE VI
Mannch bases from 7-hydroxyquinoline

K0

w0 « Teewcomduso, oun rouiven
rormyL € [w{» fem [~
Ticou]
At tia
267 few, w o, © pihveita 7fe 202 spao|r vfa 2
X, - oun?
Moy

wa
as fon w73 fem,mo i afy afin afacalr afie
204-200

o
e fon WP c‘..,,o_::;"_::',' O] O T O 3
b
ud
6-Drelhsl fiyl-5-hyd) line (S No 257

5-tlvdroxyquimoling {15 g) was disolved m cthanol (50 cc.) cooled at
4°C and dirthy lmine (12 ec, 1 mole) was added A solution of formaldehy de

[— .
obtaned 1n 1 pure form by removing cthanol from the reaction mixture and
enystallisng from a suable sohent.  Chromatography 1s nnt necessary for their
punfication

Senal nos  230—232  were chimacterised  as  hydrochlorsdes  fnow,
260, 26, and 267) wereprepared by using 8 moles each of formaldehyde and the
amune per mole of the hydroxy compound.

Staeary

Synthesis of Mannich hases of 4+, 5-, 6~ and 7-hydroxy quinolines, 4-hyd .
uallne and 17234 tetrabydeo-Sl dravy Quinnline 2s motentio] Boebreses
11 describe
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Ry, R
JN-CH7 €=C-CH3N
Hon N,
oo R

v

Compounds of this type were prepared by reacting the appropnate secondary
armnes with 1 4 dibromo 2 3 butane dione the latter being obtained by bromt
nation of diacetyl (4)

Reaction of 1 4d 2 3% it primary ammes
proceeded 1n a d ﬂ'erent manner whereby the di amls (VI) of 1 aryl 34 pyrroh
dinedione were obtamed  Sumilar anils were also reported by Lehretal (567}
who ob d such P ds by diacetyl with vanous primary
amunes 1n a search for anu tubercular drugs

A N/CHZ(': =N Ar|
.
NeHy =N ar 2HBr

n

Reaction of 1 4 dibromo 2 3 butanedione with pyrrole hydrazine and
ethylene dramme gave dark resimous pmducts Reaction wnh piperazine
N methyl and N ethyl amhne o p and 2 gave
hygroscop ¢ products which could not be analyzed satsfactorily Reaction

1 7 phenan

V) can also
paration_of
compounds of the type (VIIT) where R —Me Et or Ph 13 1 progress and this
work will be published later
The biological screening of these compounds 15 in progress

s R R
AoNéococndnd
R TN
ct ce R"0 O R
pait praing
EXPERIMENTAL

All melting pomnts are uncorrected

1e I B

absolute alcohol and ether  Most of the compounds are very hygroscopze.
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TABLF I

[»4 chy c c N ]zk!r

e
N R Aol formula | M p € Ansbms™ (%)
Tound  Required
T Moyt GHNOBr,  Hysroscop:
2 Fehyl CHi 0,87, Dirkens = 50, mels 71 2
ac172d
3 # Propyl Cull,\,0,Br,  259-60 (d) 70 67
i aBuyl CuHuNiOMr,  Darkensat 140, melis 58 58
ar318 ()
5 ueBunl Gelln Qe @ 59 58
6 nAmyl CRlNO}Br,  Darkens at 20 g 46 50
starts decompon
T weAmy c..u,.\,o,nr. Dorkens ot 100 melis 51 50
at312(d
8 Otetlenl Golan0 >3 49 46
9 jenzy G0 49 14
0 Piperdyl CUHUNIOEn  Start decomponng at 72 68
N Morpholyl Cull,OAMe,  Datkens at 170 mels 66 67
a1 199 1d)
12 12,34 Tewahwdro Cpfly\0,8r, 166 () 60 55
quinaly]
13 Eibyleneno GHANOM, 110 @ 89 83
14 Iodoly) GO, 315 61 58
15 2 Aminopyndst NI Fffnesces wach de- 136 30
compoution at 115.
16
e decompoution
TAMIE It
SCHy- C=N-R
RN 2uBr
MeHp-C= N-R
o R Ao! firmula \opoC Analysis N\ (%)
“Feunt Requeed
1 Thenyl (-“""\ 2By 225 "5 8% 86
2 #-Chl rophens | .,"“\.(J Try 2 68 70
3 r \lnhu“pl H\\l Cplln0, \.l’r. 211 12 « 66 72
§ pMehviphen GaHpNbe, 205 G 71 74
5 8 l'hrn\‘flh\l Gyl Pry 3436 o [} 73
¢ Beanl CallpNiBes  Sofiems 210 167 el 73 78
7 PMethmy b 1 Crtly\, b .;S‘)IE; 4
eth 1xy beney. e, 1 {dy 62 6?7
4 pDgheny! CuHosBe, 647 () 57 58
2 erelellexsl Cptla\, Br, Softens at 161 mel 82 83
w1273
10 2 5-1) chlornpheny] Cnll, i 243 (v o
1 eMethe bt I NCA m-n- o i I
12 e Napht oy . in s
B-\ay iyl LonTHON 3 "m.m " 61 €s
18 e Chiweg hemt 1,,!!.,\,0_ 197 08 1d 63 70
15 Renrd ne Gty RELDINCH 97 @y
bt DhY (.“ll,.u‘\.rrﬁ, Fflrmewes st 246 (d T4 12
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SuMMARY

Several 2 3butan:dmncs czrrymg tertrary mitrogen atoms in 1 and 4
have been sy agents Reaction of

1 4dib 23t \vlth various prumary ammes gave the
corresponding 3 4 dianils of 1 aryl 3 4 pymrolidinedione
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SLARCH FOR NEW AMOEBICIDES PART IV
Kk L PATHAN axo B PATIHAR
From the Department of Appl ed Chemutry Un ernity College of Soemet, Coleutta
Some halo-8-hydroxyquinolines, hke chimfon, vioform and diodoquine
Lxmd: pronounced amoclnadal actvity  Burckhilter and Edgerton (1) observed
1gh 1 T1tro amoebiadal activity in S-chloro-7-diethyl hyl 8-quinolingt
It was observed by Raushina (2) that high i titre amochiadal actity exuts
among compounds of the types A and B where R=nhutyl or n hexyl  In view
of these ohservations 1t has been dered worthwhile to synth and investie
gate amoetnaidal activity in compounds of the type € These compounds have

en
<t
e, " a0, "
H( '
Mo Hy CHy N, £ oy Y cHzem, Net,
) 9
@ w @
“ ] c ‘ 1
" )
Lreon @[ Npn
™ cHy cH, O, o e Lot
Ome ous o

OMe CMe
m iy am ]
- L. L P
. - . e
‘ . " .
. - . -
. o o
' .
. - s o

pound G R n GygH,y could not be erystallized
EXPPRIMYNTAL
(Mclung posnts are uncorreeted  Petroleum ether used had the b p 60 7,

2 3 Dumethyl 4 hydroxrd methoxygunoline 1, R CHL)

A mixture of e-amudine (1 mol ) I methylacetoacetsc ester {1 rult gor
fow drops of didute JICT was kept overmpht and then heated w anobba_
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120 to 130° 1n 2 Dean and Stark apparatus till no more water collected  Benzene
was then disulled off and the residual viscous mass was poured mto boiling
diphenyl oxide  After boiling for 15 min, the mass was cooled, diluted with
pc}:mlcum ether, kept overmight, filtered and washed with fresh petroleum
ether

The yield was 55% It was crystallzed from alcohol m white needles, mp
289-91° (Found €, 705, H, 66 C,,H;;0,N requires, G, 70 94, H, 6 49)
2-Methyl 3 ethyl-4 Fydroxy-8-methoyquinoline (I, R=C,H,)

It was prepared from a mixture of o-amsidine and 2-ethyl acetoacetic ester
mn 65% yield It was crystallized from alcohol mn white needles, m p 288°
(Found C,715,H,67 CyyHisO.N requures C, 71 88, H, 6 919)

2-Methy 13 n butyl 4 hydvoxy 8 methoxyquinolne (I, R =C,H,)

It was prepared from a mxture of o dine and 2-n-buty}
ester m 52% yield It separated from alcohol in white needles,mp 196 97°
(Found G, 731, H, 75 CyH;30,N requires G, 7347 H, 7 75%)

2-Methyl 3 1 amyl-4-hydrony-8 methogqumaline (I, R=C,H,y)

It was prepared from dine and 2 n 1 ester 1 55%
yield, white needles (alcohol), mp 165° (Found G, 739,H,79  CygH,O.N
requires C, 74 13, H, 8 12%)

9-Aethyl 3-n-hexyl-d-hydroxy-8-methoxyqunoline (I, R=CqH,q)

It was prepared from o-amsidine and 2 7 hexyl acetoacetic ester in 42%
yield It crystallized from alcohol n white needles, mp 152° (Found C,
744, H, 81 Cy;HyO,N requires C, 74 71, H, 842%).

2 3 Dimethyl-4 chloro 8 methoxsyqunoline (11, R =CH;)

A muxture of I (R=CH,, 15g ), POC, (35 cc) and PGl (3 g) was heated
1n an oil-bath at 125 30° for 3 hr  The product was then cooled and poured
on to 1ce The aqueous solution was partly neutrahzed, punfied with charcoal
and basified with ammoma under cooling  The chloro compound separated out
as fine needles and was crystallized from petroleum: ether 1n colourless fine needles,
mp 13233°, yicld, 14 g (Found C, 648, H, 53 C,,H,,ONCI requires G,
6501, H, 5 419)

Tts prcrate crystallized from alcohol 1n deep yellow needles, mp 204 206°
2-Methyl 3 ethyl 4-chlore 8 methoxyquinoline (1I, R C,H)

Crystallized from petroleum ether n colourless fine needles, mp 115°
(Found G, 660, H, 59 Cy,H,,ONCI requires C, 6624 H, 594%) The
Picrale crystallized from alcohol n yellow needles, m p 163-65°
9 Methyl 3-n-propyl 4-chloro 8 methogquinoline (I, R—C,H,)

Crystallized from petroleum  ether in colourless needles, mp 122 23°
(Found G, 670, H, 61 CyH,,ONCI requires G, 6733, H, 641%) The
Prerate crystallized from alcohol 1n yellow needles, mp 165-66°

(Found
The Prrate

0. Methyl-3 n-amyl-4-chloro 8-methoxyquinoline (I, R ~ G;Hy,)
Chystallized Trom petroleum ether m colourless needles, mp 101-102°
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(Found C 687 H 70 C,HyuO NCI requres C, 69 18 JH 729%) The
frerate crystallized from alcohol in yellow needles m p. 161
2 Methyl 3 1 hewyl 4 chioro 8 methoyyquinoline (11 R— CeHy)

rystallized from petroleum ether m colourless necdles mp 96 97°
(Found G 636 H 72 C,H,,ONCl requres C 6998 H 755%) Its
prorate crystallized from alcohol m yellow necdles, m p 130-32°
28 Dulll_ylnmmattll)l 3 methyl 4 4}1!010 8 methogyqunoline (II1 R CHy)

A muxture of 11 (R CH, 66 g) d ecthylarune hydrochlonde (33 g)
paraformaldehyde (18 g) and 3 drops of concentrated HCI 1n ahsolute alcohol
(10 cc ) was heated on a water bath ~ After an hour a further amount (1 g) of
paraformaldehyde was added and heating continued for another 2hr Alcohol
was removed on a water bath the residue was dissolved 1n water bastfied with
caustic soda and the base was extracted with benzene The benzene solution
was dried overanh Na,50, and dry HCI gas was passed 1n 1t when the hydro
chlonde separated It was filtered and washed with dry acetone  The substance
was highly hygroscopic  The gicrate was crystallized from large volume of alcohol
m brown necdles mp 19596° (Found N 134 CyHyyOpN,Cl requires
N 1307%)

1))
79° (Found

2 B Duethylamnoethyl 3 1 propyl 4 chloro & methoyqunoline (IIT R~ CyH,)
The prerate crystall zed from alcohol 1 yellow needles mp 158 60”
(Found ‘N 126~ CyrHyO,N,Cl requires N 1243%)

T CHy)
Tles mp 15152°

28 Dm}plammmh_yl 3 n amyl 4 hloro § methrogurolie (I R G,Hy
he picrate crystalhzed from alcohol in yellow needles mp 129 30°
(Found N 121 CpH,ONCl requires N 1183%)

2 B Dicthplammoetiyl 3 1 hexyl 4-(}1[:"/;Bmzlllnx_;qmnalmz (I, R CHy)
The purate crystalhzed from alcohol in yellow needles myp 139 40°
(Found N 114  CyHpyOsN;Cl requires N 1155%)

2 B Duethylammoethyl 3 mtllx_;l 4 chlore-8 hydroy quinolne {1V, R CH,)
A muxture of crude I
and water (28 cc) was
to 1ce partly neutralized
morua under coolmg Tt
caustic soda  On aad fic .
compound separated out -
The pucrate crystallized frc
N 136 0,31“0,1@‘01 fae s v

IV, R-C,H,)
llow meedles mp  190-92°
%)

2 8 Dusthylarmsoethyl 3 n proppl-Aechloro 8 hydroyqunaline IV, R CyH,)
The pucrate_erystalhzed from alcohol m yellow needles mp ' 170 71°
(Found N 128  C,HyO.NCl requires N, 12 749,)
2 B Diethylamunocthyl 3 n butsl 4 chloro-8 hydroxy quinoltne (IV, R~
The prerate crystalized from alcohol 1n yellow needles

Hy)
mp 11516°
(Found N, 123  Cytiy;ON,Cl requires N 12'43%)
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120 to 130° 1n a Dean and Stark apparatus ull no more water collected  Benzene
was then dishlled off and the residual viscous mass was poured mto boiing
diphenyl oxude  After boiling for 15 mn, the mass was cooled, diluted with
pte}t‘roleum ether, kept overmght, filtered and washed with fresh petroleum
ether
The yield was 55% It was crystalized from alcohol m white needles, mp
289-91° (Found C, 705, H, 66 C,H,;;0,N requires, G, 70 94, H, 6 49)
2 Methyl-3-ethyl 4 hydroxy 8 methoxyquinoline (I, R=C.Hj)

It was prepared from a mixture of 0 anisidine and 2-ethyl acetoacetic ester
i 65% yreld It was crystallized from alcohol 1 white needles, mp 288°
(Found C, 715, H, 67 C,H,,0,N requres C, 71 88, H, 6 91%)

cas e oy . -

9.g-butvl

2-Methyl 3-n butyl-4 hydroxy 8-methoxyqumoline (1, R=CyHy)
It was prepared from a mxture of dine and

ester i 529% weld It separated from aleohol in white meedles,vap 19697°

(Found €, 731, H 75 CyHy O;N requures C, 73 47 H, 775%)

9-Methyl-3 14 hydrowy 8 methowqunolme (I, R=C.H,;)
It was prepared from di and 2 n amyl: ester 1n 55%,

yield, whate needles (alcohol), mp 165° (Found G, 739,H,79 CH,0,N

requires G, 74 13, H, 8 12%)

2-Methy! 3 n-hexyl 4-kydrovy 8 methoxyqunoline (I, R— CgHyy)

It was prepared from o amsidine and 2 n hexyl acetoacetic ester 1in 429,
yield Tt erystallized from alcohol m white needles, mp 152° (Found C,
744, H, 81 CyH,O,N requures G, 74 71, H, 842%)

2 3 Dimethyl 4-chloro-8-methoxyquinoline (11, R=CH,)

A mixture of I (R—CH,, 15g ), POCI, (35 cc) and PCl; (3 g) was heated
1n an oil-bath at 125-30° for 3 hr  The product was then cooled and poured
on to ice  The aqueous solution was partly nentralized, punfied with charcoal
and basified with ammonua under cooling  The chloro compound separated out
as fine needles and was crystal from pi ether in Jess fine needles,
mp 13233° yield, 14 g (Found C, 648, H, 53 CppH,,ONGI requires G,
6501, H 541%)

Tts prerate crystallized from alcohol 1n deep yellow needles, m p 204 206°
2 AlethyD 3 ethyl 4 chloro-8-methovyquinoline (11, R~ CHy)

Crystallized from petroleum ether 1 colourless fine needles, mp 115°
(Found C, 660, H 59  C,;H,,ONCI requres C, 6624, ¥, 594%) The
Pucrate crystallized from alcohol in yellow needles, mp 163-65°

- - (11, R—C;H,)
n colourless needles, mp 122 23°
. equires C, 6733, H 641%) The
Prcrate crystallized trom alcohol 1n yellow needles, mp 165-66°

r°, (Found
The Purate

9-Mettyl 3 namylet chlora 8 methogyquinoline (11, R=CsHyy) i
Crystallized from petroleun ether m colourless needles, mp 101-102°
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(Found C, 687, H, 70 C,H,,0 NCI requires C, 18 H 72%) The
prerate crystalhzed from aloohol n yellow necdles m p

o - e

35%)  Is
PHeIGie LYSLALLLLCA 3OME ALLOLIOL 1 YELUW DIEEdISs, I P 10U 94

o
paraformaldehyde was added and heating continued for another 2hr  Alcohol
was removed on a water bath the residue was dissolved 1n water basified with
caustic soda and the basc was cxlractcd with bcnzenc The benzene solution
was dnied over anh * 1 oy e
chlonide separated

way ighly hygroscop -

1 brown needles

N, 1307%

2 8 Dicthylamnoethyl 3 ethyl 4 chloro B methoyquinolme (I, R G,H,)

The pucrate crystallized from alcohol in brown needles m p 178 79°  (Found
N, 131, GpHyONCl requires N, 12 74%)
2 B Duethylamnoethyl 3 2 propyl 4 chloro 8 methowyquimolme (11 R~ CyH,)

The pucrate crystallized from alcohol 1 yellow needles, mp 158 60°
(Pound N, 126 CygH,ON,Cl requires N 1223%)

T GHy)
fles mp 15152°

2 Duthlamnstlgl 3 n anyl 4 chlors § methy e (11 R- CHy,
he pucrate crystallized from alcohol 1n yellow needles, mp 129 30°
(Found N 121 €H,OsNClL requires N 1183%)

I, R CH,)
needles mp 13040°

2 B Diethylamnoethy! 3 meth_;l 4 th[nm 8 hjdrax_;qumalmz (IV R. CH,)
A mixture of crude
and water (28 cc) was
to 1ce, partly neutralizes
momia under cooling .
caustic soda  On aad '
compound separated out
The prerate crystallized {
36 CpHuONClivqu v 5 av v o

2 B Duethylamnaethyl 3 ethyl-4 chloro 8-hydroxyquinoline_(IV, R~ CyHL)
Tic prale enystallied Tom ool n yelloy needles, mp 190-92°
(Found N 131 CyuHyO(N,Cl requires N, 13 07%)

(I\, R~CH,)
v “needles, mp 170 710
%)
2 Duthlamnactyt 3 5 bu 4 oo h)inn;y qunoline (TV, R~ C,H,)

The purate crystallized from alcohol in yellow necdles, mp' 115 16°
(Found N, 123 Oy OpN,Cl requires N, 12 43%)
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2.8-Duethyl. k313 [-4-chloro-8-Rydroxpqumoline  (IV, R=CgH,,):

The purate crystallized from alcohol 1n yellow needles, mp  125-26°.
(Found N, 125 G,H;,ON(Cl requires, N, 12129).
2-8-Duethy!; i31-3-n-heyl-4-chloro 8 hydroxyquinolinz (IV, R=CyH,5):

The purate crystalized from aleohol 1n yellow needles, mp. 126-27.
(Found N, 121. G,H,;,O,N;Cl requires N, 11 829,).

PPN
< P .

t - -
2 PErIuU 01 1411 Al LOUL 1L LidSS WAS sell OVEI-LIZNL, Bueled, Irurdted with a
solution of dilute sodum thiosulphate and ammoma The pasty greenish brown
mass was then dissolved m benzene, the benzene solution was dned (N2,50,).
‘The monohydrochloride was prepared by passing dry HCI gas into the benzene
solution under cooling It crystallized from a mixture of absolute aleohol and ethyl
acetate, m.p 185-86° (Found I, 271 CyH,,ON,CLI requres I, 27 9%)
2-8-Dicthylammoethyl-3 ethyl-4-chloro-5 (or 7)-todo-8-Bydroxyquimoline (C, R.=C,H)
The hydrochlonide crystalized from a muxture of absolute alcohol and ethvl
acetate, m p, 184-86°, (Found I, 266 G,;H,;ON,CLI requires 1, 27-08%),
The kydrowodide crystallized from alcohol, m p 166-68°,
2.8-Duethyl hyl-3-n1-propyl--chloro-5 (or 7)-todo-8-hy droxm quinoline (C, R =CyH,):
The hydrotodide crystallized from absolute alcohol, mp 177-79°. (Found:
1,438 C,H,ON,Cll, requires I, 44 2%)
2-B-Daethy Ryl-3-n-bulyl-4 ckloro-5 (or 7)-todo-8-hyds line (C,R=C,H,):
The hydrotdide crystallized from absolute alcohol, m p 172-73°. (Found:
1, 4305, GCyyHyONCI, requires I, 43 1%)

Susttary
Synthesis of 2-8-ciethyl hyl 3-alkyl-4-chlora-5 (or 7)-todo-8-hydroxy
1 haviag alkyl sut of methyl, ethyl, n propyl, # butyl and amyl

gmups have been effected with a view to observing their amoebiadal acthivity,
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The amoebiaides 1 common clmteal use to day have been clasufied by
d and Blanc (1 ding to the scheme given 1n Table I

TABLE I
Classification of the amoebicrdes
1 “Tissue amoebicides
e
Conessine

Chloroquine
Preparations with very bugh todine content (X ray
contrast media)
2 “Contact amocbicdes *
Phenanthroline-quinone (PQ)
Todoxyquinoline
Emetine-bimuth 10dide
Arscmeal preparations et

3 “Medieaments d rected against factors promoting amoebic
disease”
Antubioties
1 To the first group belong those drugs which are active against amoebae
sttuated within the ussues of the host
22
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2 The second group compnses those compounds which for the most part are
poorly soluble and which are active within the mntestnal lumen and superficrally
mn the mucosa and 1n lesions thereof

The third group of substances owe their activity to their ability to influence
the intestinal mulieu 1 a more or less specific way, espeaially through therr effect
on the abnormal flora d with and ble to bic infection

Thus attempt at classification 1s useful in so far as 1t emphasises various factors
which contribute to the practical efficacy of a given drug It 1s mamly based
on clinical experience with well known preparations but also depends on a know
ledge of their properties gained from expenimental work  Therefore, 1n order to
place new, hughly active substances into the appropriate place i such a scheme,
a consideration of their characterstics and mode of action as indicated by compara
tive experumental studies with other amoebrordes 1s of value, 2s also are early
chmeal results

The following are some relevant findings wath two members of a new synthetic
group of bicad he ph hroline-q {2, 6,9) taken in comparson
with data relating to other well known remedies

The antif and antib, { actinly of phenanthroline quinone (P Q) and s sem-
carbazone wn tomparwon with that of other amoebreades
Many amoebiades are not only active aganst E husiolytica, but are also
of

I Ily useful for the [ disorders due to the presence of
flagell (Lambha lis} or cibates (Balantiduem colt)

Emetine and also chloroquine whose activity against amoebae 1s well known,

may 1n addition be used for the of tr d of the liver

(Fasciola hepatica, Chlonorchis sinensis) (3)

As will be seen from the Table II the new substance PQ) 1s not enly active
agamnst flagellates and cihates (ze, Lambha, Baleniudwm, Chilomastix and also
Trichomonas) (4 5) but like emetine and chloroquine it has also been shown by
Coudert and Gann (6) to possess chmcal actvity agamst Fascrola hepatica

TABLE II

The clincal spectrum of anty parasitic actronty of a number of amoebreides

Established acitvity agamst

Amocbiade Flagellates Cihates Trematodes Nematodes
Phenanthroline Lambhasis Balanudiasis Fasciohasis Mouse
quinone Trichomonas 8) phacea
ntestinahis obselata
Chlortetracve Trachomonas Balantidias s
vaginalis
Chloroquine Clonorehiasis
Emetine Fasciohasts ‘Trichuriasis
Carbarsone Tischomonas Balantidias s
vaginalss

When we come to nematodes, emetine 1 actne aganst Trchunass (7),
whereas PQ has been shown experimentally to be active agamst the mouse pin
worm $)phacea obielata  Other amimal parasites agawnst which PQ 1s also active,
are Trichomonas murts and T enicetr

Thus PQ displays a broader spectrum of ant: parasitic action than other
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amoebicides a fact which, although of general nterest, does not add significantly
to our knowjedge of us specral actiaty as an amoebiaide

(1) Amoebicrdal action m viatro
moehicidal activaty may be assessed 1n vanous types of exp=niment
Amongst others we have used a method by which it 1s possible to observe the
app-arance of nmoebae microscoprcally during continued exposure to known
of acuve sub (9) Lwing amochae, together with the

apparently undamaged 1mmohile forms are obsersable

The amoebicidal potency of various substances can be expressed 1n terms
of the threshold concentration necessary to kill the amocbae  In this connection
the chotce of medium plays an important part

At this stage 1t 1s interesting to digress a hittle to discuss a matter of theoretical
interest concerning the role of certan heavy metal rons n the culture medium
which may have an important bearmg on the mechamsm of action  Certain
constituents such as metal 10ns may affect the activ lty‘nf am?cblcl‘dts mn dnrrcfrem

zone 15 mcreased by the presence of Cut* but reduced by et whercas
chlortetracychine for instance 1s only inhibsted by Fet+ and not affected by Cut+
In the case of the other compounds listed the presence or absence of ons of
these two metals does not affect thewr actvity

TADLE 1IT

Influence of Cu and Fe sulphate on the wn \itco actutly of wanous amoebierdes

Amoebnc de Effect of metal 1ons

Cur+ Fett

PQ Sem carbazone Synerg sm Antagomsm

Todochloroxyqu anl ne ~ ~

Chlortetracycl ne ~ Antagomsm

Carbars ~ ~

Fumag i n ~ ~

Emet ne ~ ~

Tt should be ponted out that this eﬂ'cst or.menl}xc 10ns on  amoebicidal

1 qitro the following results were obtuned from experiments using a standard
mediem with 10°, added serum, but without the addition of metalhic salty
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hours 24 .
Decrease in number of tro-
2 phozoites with increasing
0 duration of contact and
16 concentration of Entobex
(4,7~ Phenanthroline-5,6 quinone)
o 12
[*]
a
5 8
o
o
c 4
k]
B
5
a

30 100 300

Concentration meg|ml

Fig 1 Dumnution in the number of mobile amoebae as the duration of contact with
vanous concentrations of amocbicrde (PQ) increases (Breadth of columns pro-
portional to percentage of survivors)

Entobex Chlortetracycline Chloroquine
Emetine-HCl Fumagillin Carbarsone

Fig 2 Comparson between amoebiides by reference to thewr antensity of effect at
dentical concentrations
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Since m the lethal action of an amoebicrde the tune factor 1s of 1mportance,
1t was considered valuable to record the progressive decline in the number of motile
forms of amocbac as the duration of cxposure to the amoebicide icreased (Fig 1)

The compirative potencies of the various amoebicides as indicated by this
type of cxpenument arc best r:prescntcd gmphlcally in Fig 2 Thm of the 6

namely ch
from the others (cmetm(cl fumag:llm and carbarsonc)

In particular, PQ and chlortetracycline are very sumlar, the concentration
which 1nactivates all amoebae mn 24 hr 13 1n both cases 30 mcg /cc and a three-
fold increase conccmrauon leads to an almost ldcnuml reduction in the contact
time neces all 13 about 3 times less
active than (hesc In the case of emetine lhc concentration actvity relationshuip
is dafferent, and this s also the case for carbarsone both of which substances within
the range examined failed to il amocbae more rapudly as the concentration
was increased  Pumagillin belongs to the same type, but 1s more rap d 1n action
than emettne and also the above menuoned preparanons at least i the lowest of
concentrations tested The concentration actvity relationship  however, was
the same as that for emetine within the range teste

By this method the activity of various substances 1s more exactly defined than
by the stmple determimation of the mimmunm effective concentration  However,
msp te of the qualitative differences the mode of action of various p eparations
thus indicated there were no ble in the morpho
logcal charactersstics duning the period leading to the death of the orgawmsms as
seen under the microscope This rawses the question of whether some of the
differences observed mught not be explained by an indirect effect through an
mfluence on the accompanymg flora

Itwas thercfore of interest to consider this i more detail

(2} Antibactenal action 1 vitre

and Molinart (10} have shown that the antibiogramme ’ of the con
comutant ﬂora of various strains of amcetae vartes  That 15 to say, the spectrum
of sensittvity for a given muxture of concomtant flora towards a number of anti
biotics 1s typical for the speafic mixture of organisms associated with a particular
stran of amoeba

Fumngillin) by

B3, 3 Compac son betwern amoch cides by reference (o the ¢ ant bactenal actn 1y (zones
of growth nhabition 1 plate tests)



524 F KRADOLFER, W, SACHMANN AND G. T. BASSIL

Tt was, therefore, pertinent to know the antibactenial action of the chosen
amoebicides against the concomtant bactena of our laboratory strain of E
histobytica We have sut d the six ab i bicides to the disc
test against the muxed flora concerned, and obtamed the results depicted n
PPN N N ROV A st A A T PR

195 concentration

The antibactenal activity of the first three and the mnactivity of the second
three 15 1n accordance with the dwvision which we have previously described on
the basis of the tme-toncentraton relationship 1n the direct anti parasitic actiity
and 1 o EA . . Vs )
from th -

Th .
does not adequately characterize certain important chemotherapeutic agents.
Thus the pattern of actity against a number of important bactenal spzcies plays
a pronunent part For example, PQ and chlortetracychine illustrate well thus
pount  The latter (Fig 4) showsZan 1ll defined but umiforsa zone of inhubition

é PQ Chlortetracycline

Fig 4 D between the activaty of q
(BQ) and that of chlortetracychine as evidenced by the zones showing growth mhiba
tion of a mixed flora

expenments
As supple:
1t may be scen

saent to Table 11 gning the spectrum of anti-parastic action,
from Table IV that PQ,, 1odochloroxyquinoline and chlortetracy~
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TABLE IV

Antibactensal spectrum of some amoebisides

Threshold  bacteriostatic concentrat on (g fec ) agamst

Staph Swept Steept Fich Salm She
aureus  haemolyt  farcalis calt vphs sonner

Pheninthrolinegu none 5 5 10 2 I T

Todochloroxyqunaline 5 5 50 25 50 5

Chlortetracychine 1 05 1 5 5 5
Chloroquine >1000  >1000  »1000 1000 1000 1000
Emetine > 1000 >1000 > 1000 1000 1000 1000
Fumagdbn S100 >0 >0 10 >0 >l

cline possess an extensive anh bacterial spectrum against vatious gram positive
and gram-negatve bactena (6) As judged by the wummum bacteriostatic
concentration chlortetracycline 1s the most active of this group of compounds
In contrast, the so called speaific bicides emetune, llin and chl
are practically inactive also agawmst these bacteria

The question of whether the mode of action of various amoebicides depends
ciscxlually on the presence or abse?‘cc of an ar:ubactcnal component, 15 not orly

wilt also differ 1n their mode of action 2 sive

However, since 1 animal expeniments other properties such as absorption
excretion, tssue concentration etc, are also of importance, the analysis of
mechanisms of chemotherapeutic activity 1s made more difficult

In attempting a comparison 11 oizs of the value of two or more amoelicides
the ratio of therr Pumimum therapeutically effective doses 13 relevant

TABLE V

The mmmum effectite dose of some amoebicides 1n experuments on rats

Lfecse  Amochi  Towaty  Effectve
Amaebscide dose odal mgllgss dose
mg flg* effect (mouse) ———.
(%) Towe dose
Phenanthroline 20 78 300 0,07:0,17
Coton 0 % 10 200 ous
tetracycl >
ortetracycline o A <«
Chloroquine 100 50- 250 04
Emetm. 5 100 10 3%
Farmsgdl 2 zJ ‘;3 500 L0625 00¢
Carbarsone 250 70 500 505

*Sngledalyd scpe on 4 consecutrve days _ Assrstment on 5th day
+45 ngle daiy dese p ¢ on 5 conserutne days Duration of obsenation. 10 dayx

(3) Amoebrctdal achierty 1 the rat mtestine
The data reproduced m Table V, which were worked out 1 our laboratories
using the method of Jones (1947) are designed to provide a umform basis for
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companson  In ths respect, 1t 1s of mterest that the values obtamned for the
Tt R PR S Sravroe ou

takes 1nto account the margin between the minumal therapeutic dose and the
toxic dose 1n the mouse, as shown i Table V, the order of precedence alters
somewhat, 1n as much as emetine becomes one of the last in the list and PQ comes
- S Tu A, ha e an +hos many attempt
established

ate tovaity,

n ddro, must

possibilities
to be considered as regards the wn zivo actity of the other amoebicides In

{4) Effect on the wtestinal flora of rats
Although the task of making a quantitative and qualitative analysis of the
. moo e L 3 a

TABLE VI
Effect of amoebiordal doses of PQ, chlortetracychne and emetine on the faccal flora
of rals

Change 1 the number of bactena

i the facces
Amocbicsde Dose? e
mgfig  Colform  Other Fuog
bactena  acrobic
bactena
PQ - 750 lacresse  Increase  Nochange
Chlortetracy chine 100 (Decrease) (Decrease) Tncrease
5 Nochange Nochange Ivochange

Emectite

* Daily oral dose given 5 tmes within 5 days  (Where the result 1 quoted in brackets the
probabality of error 1s P=>005 Wilcoxon's test)
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Data from our laboiatores {9) indicate that the intestinal flora of rats reacts
to doses of PQ 1n various phases An imtial reduction i the number of bactena
1 followed by an increase to levels higher than those determined prior to treat
ment  Although simlar alterations in the number of bacteria have also been
encountered after treatment with other antibacteral substances 1t should be
noted that PQ has a particulacly pronounced effect 1 this respect and therefore
constitutes an exception among amoebiades the practical sigmificance of this
peculiarity, however can only be determined in the heht of fusther ciiucal and
Laboratory investigat Since 1t 13 ily d fiicult to establish wath any
certawnty, effects exerted upon non speafic pathological intestinal flora in man
additional experimental research along these lmes would seem to be indicated
at the same time as studies on man (12)  The numerous findings which have
emerged from our experiments with the six amoebicides compared here provide
renewed evidence for the assumpt on that the amoebicides differ m various respects
as regards their mode of action they also show that the new preparation (PQ) 1s
one which, compared with the ordinary run of amoehicides mertts a position m a
special categary
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INCIDENCE AND EPIDEMIOLOGY OF INTESTINAL PARASITES
WITH SPECIAL REFERENCE TO INTESTINAL
AMOEBIASIS AND GIARDIASIS

J B SHRIVASTAV
From the Gentral Research Inst tute Kasauls

It 1s 2 common expenience of chimeians 1n the tropics and elsewhere that
1 £

of vague abd ain and d t are often wrongly attributed
to chronic surglcal conditions of the abdomunal ergans, and lead to an uncalled
for surgscal Less ly these and signs very closely

rmumic those of chronic appendicitis cholecystitis or peptic ulcer, but 1n fact
are due to nfestation with one of the iatesunal parasites and when the infesta

was prompted by such an observation

The population of a large aity was studied under the following groups

Group A It comprised careful[y sclected apparcmly healthy indwiduals,
without any ab di and d to find out the “parasiic
spectrum® of the so called healthy carsiars

Group B This included persons with chrontc abdominal ailments

Group G This consisted of cases of acute dysentery These cases were
carefully selected with the co operation of the cimeians who referred them to
us as carly as posstble m the course of the disease and before nstituting any
treatment  In addition to the normal routine stool examinauon these samples
were cultured on desoxycholatecitrate agar with a view to isolating pathogenic
bacteria that might be responuble for the desentery

MATERIALS AND MeTHODS

Materials The results of this survey are based on the results of a single
[ -~ v 1 f e e PRt

of parasites v

In collecting a fresh sample of faeces the following precautions were
ohserye

(i) It was made certain that the persor was nat taking any preparation

amination and,

. were given § oz

prior to their

discarded  As

a rule second or third sample of faeces, after the purg:mve had started to act,
gwe us the desired material
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(111} The stool was collected in a sterile, clean, dry glass Petri-dish free from
antiseptics, soap or other detergents The person under imnvestigation was
1ostructed not to pass urine 1 the Petr: dish as 1t has a Iethal effect on the tro-
phozoite forms of the protozoa (1)

Method of prepanng the shde for exarunation As recommended by Craig (2)
a small portion of facces was thoroughly mixed with a drop of normal saline,
placed on a clean slide, carefully emulsified and a cover slip placed on 1t Care
‘was taken not to make too thick emulsions, and as a guide, 1t was made sure
that newsprints could easily be seen through st This procedure was also repeated
with a drop of Lugols 1odine If blood or mucus was present 1n the faeces,
small portions of these were examned as well

The sample of faeces was concentrated by the zinc sulphate centrifugal
ﬂo‘tiatmn method of Faust ef af (3) and the float examned with a drop of Lugol’s
wdine

With properly adjusted sub stage and s diaphragm (to secure maxmum
defimtion of the trophozoite forms of the parasites) these preparations were exami-
ned by 10X ocular and 16 mm and 4 mm objectives

Critenia for the wdentification of the trophozorte forms of E histolytica For the
correct diagnosis we are taught to ask two questions  Does 1t move » Does 1t
contain red blood cells as inclusions » Ths is certanly true in cases of acute
1
'

1
E lhustehtica very often does not contatn red blood cells We satisfied ourselves
on the following pomts, before any structure that was changing 1its shape was
labelled as E hustohytica

(z) Its sharper outline in contrast to coarser appearance of other amoebac

(1) Well differentiated, clear, glass like ectoplasm, constituting more than
one third of the whole orgamsm, 1n contrast to the dull, opaque, small and mdis
tnct zone of other amoebae

(s22) Its ch 15t1C motility achieved by the f¢ of
a long finger like pseudopodia nto which the granular endoplasm flows n 2
slow but deliberate manner  According to Craig (2) even in the absence of red
blood cells as inclusions one 1s justified m making a diagnosis of £ hustoly fuca,
1f this ch fe of pseudopodia and the flow of endoplasm 1s
present

It acute dysenteric cases, in addition to these, the following features were
frequently seen

(1) Presence of red blood cells as inclusions

(1) Marked directional motiity, amoeba traversing long distances under
the microscope

(e} It assumes a slung lkike form and advances with a definite polanity—the
advancing end bemng rounded and permanent, while the trailing end 1s more
pointed and often a mass of granular debris 1s adherent to 1t

Inview of the findings of Meleney and Zuckerman (6} that small races became
large on culture media, the size of the protozoa has no diagnostic value

ResuLts

In this paper stress is laid on the inad of the p and their
with s:igns and symptoms

The number of cases imestigated under the groups A, B and C were from
the following sources
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Sources Group A Group B Groap C
1. Hospital cases 44 690 100
2 Members of nursing staff 57 44
3. Factory hands 183 96 4
4 Inmates of a reformatory school 100 180
Total 381 1,010 104

The actual incidence of the various mtesunal parasites 1 these groups 1s
shown an Tables I and II, and their percentages n Figs 1 and 4  Fig 1 shows
that E_lustolytica and G lamblia occur much more frequently in _the faeces of
gioup B than i those of group A The X? test shows that these differences are
significant  The value of P (probability occurrence by chance alone) beng
less than 0001 in both the cases The mcdence of symptoms and signs where
these two parasites occurred aither as a single or a combined infection, has been
worked out m detail and 1s presented in Figs 2 and 3 Table II also shows the
physical findings and therapeutic response in group C

TABLE T

Showtng wnerdence of wtestinal parasies

Group A (381) Group B (1, 010)
No Paragite Form N
No  Pecent  No  Percent
1 E hutobn Trophozare 38 237
e anr % =77 201 62 =359 356
Both 13 60
2 Endamocba cob Trophozote 111 232
amoeta et CY‘F 19 =180 492 59 =425 421
Both 59 131
3 Endolimas nana Trophororte 36 o8
4 Todamoeba butschin yst 3 109 1 102
5 D entamocba fragihs Trophozote 1 4+
6 Guardia lambl Trophozone 25 133
ardie fambia ot 17 =4+ us 55 =217 2s
Both H 28
T Tockomonas homms Trophozorte 32 05
8 [ s Trophorarte
Ch lomastis mesnil Trophoro W -6 89 8o 20
Hoch 2 12
9 Mookworm O a 121 168 166
0 Syans Fambendss aa 8 24 0% 202
N Tchuns tehura O 62 162 m 170
1 Strongylades stercoralis Larva 3 o8 6 06
13 Inlerobus vermueulants Ova 10 26 20 20
13 Hymenolebis nans G 0 26 5 25
15 Toema (sagmata  and
soltom) O 103 9 09
16 Blastoystis homemry 65 169 154 153
17 Yeast 40 10 GG 65
15 Sarcmae 9% 250 18 176
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PAIN IN ABDOMEN B OWEL DYSPEPTIC
. DISORDER SYMPTOMS
e
1
60 : ‘FE.H INFECTION ALONE =
-GL » ”
«(EH+G L) MIXED
x50 INFECTION
z
wa0
ote] -
« m '
w30 1 B \
a 101 ]
20 q-r'H TR
I i i H
! | 1
10 [ 1 '
i | ]
1 '
] L
A H oa K LMK

A Pammn cpgastum B Pamm Rt facfwsa C PanmLt hacfosa D Panmn
Rt hypochondrum L Pam n Lt F Pan m umbiical region G Vague pam
all over H Duarrhoca Constipaton_ k. Alternate consupanon & dsarrhoea
L Anorexia M MNausea & vomutng N Flatulence

Discusston

Most of the surveys of intestinal parasites done 1n recent years i different
locahiies have been of a temporary floating population, ¢ g, troops in vanious
theatres of war or temporary army hospitals etc ~ This survey 1s of significance as
1t deals with more or less static population of a aity

Lanu[: A The inadence o't: ‘ariouy parasites in lhle group shows u‘m' highly

discussion A few important parasites, howerer, have heen picked out by several
workers for such a study F hustolyfica has been more frequently mn estigated
than any other

SULLL 4 LIOUP 1S SHOWD 10 1ADIE Ly

roup B Fig 1 reveals a few intercsung features in the infecuon rate of
groups A and B In people with abdomnal symptoms there 1s in apprecnbly
higher rate of infestation with F hastolytica, G lamblia and hookworm than in
those wha e symptoro-free, the differences are 15 5, 10 0 and 4 4%,, respectinely
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GROUP‘C’
ANALYSIS OF 104 CASES OF
(a6 ACUTE DYSENTERY

tNDEX

CULTURE + VE

CULTURE = VE BUT
RESPONDED TO

w TREATMENT
T}
z CULTURE~VE NO
w RESPONSE TO
e TREATMENT
(5]
z
(3)
@
1 5 6 7
ORGANISMS
Fig 4
1 E hstohta 2 E huiolytrca+Baollary 3 Bacillary nfection 4 Gurdia lamblia

5 Hookworm 6 Strongylord stervoralis 7 Ascarss lumbricovdes

9 1
1: and round-worm mfection 1s lower 1n group B by 7 6 and 2 2%, respectively.
gt}[]ﬂc:- protozoa and helmunths are more or less at the same level and non-
pathogens, such as Blastogystis homims, yeast and sarcinae are less common m

group B
T!

Al st vaa "
symp']“%‘::ux:\lzj\é‘;:c‘)e Q’f GLIambIm 1nfestation 1n group B 1s nearly double to that 1n

n 1t 1s an 1mportant parasite m the production of
group A, and 1 onf op ] eymptoms  In Asmara, Sofia and Ciaravino (15)
chromie and ¥ogue o with abdominal symptoms to be mfested vith this parasite
founI: ‘gnuasltn 5) the high incidence of tapeworms (especaally !thTmm group)
infestation 1n the human popul of other their m this
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TABLE nr
No Tavesngaen ®e) T ty No ofcaye, Percentage
THEMINEd e
! Mactdyy, o] Todia 351 16 120
2 Hargy an1 Speceor 8 Ch cagg 161 25 155
3 Cannan (g) Jerusateny 180 0 202
* Pares 19 Bombay 125 5¢ 433
5 Lotmag ang Vithnsiaya (34 Tashkene (Ussy, ton2 128 127
6 Shervastay, 12 LBombay 384 kel 202
———— —~
TABLr py
No Invest gatar (Rer) N of heapyy,, Percentage
aduty invest gaeg
1 Roford quogeq by Cearg and pyyyy ) 2300 57
2 Jepps uoted by Crayy and Faye 1y 971 132
3 Letmag gng Vithnskara 1y 1002 119
4 Shrnaspa, (12) 384 s
TABLL v
Nao xnvuug;r (Eer ) Loraney Total g No foung Pereentage
Xamined e
! Handyang Spector (g Chicaga 33 1 120
2 Cannay ) Jervsaten 400 122 S05
3 Sofia and Criraying 15y \emary 200 209 298
* Lichermany (16) Nawat 103 31 295
5 Brown ({35 N Afca g Furapean 293 65 2
theatzes
6 Patet (10, Bambay 101 8 389
7 Shenaay 2 Bombay towg 350 356
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Assocation of parasites wath signs and symptoms tm group B E  husiolytiea and
G lambha had the highest incidence among the pathogemic parasites in this
group Their assoctation with the signs and symptoms as shown i Figs 2 and 3,
may briefly be summarized 1n order of their frequency (Table VI)

It 15 clear from this summary that the symptom complex and signs 1 these two
mfections are yemarkably different in order of frequency and in details when

TABLE VI

Parasite

Symptoms and s gns m order of
frequency

Details of symptoms and s gns
in order of frequency

E ht tolytica alone

G lambha alone

Signs

E histobtica and G lamblia

together

Signs

T

o

S e

o

Pan (739%)

Dyspepsia (56 9%)
Disorder of bowel (35°,)

Constitutional symptoms (36 1°5)

Insolvement of caccum (47 39,)
Involvement of Iner (17 19)
Common_surgical cond ton ms
diagnosed

Bowel disorder (89 8%)
Pain (63 5%)

Dyspepsia (43 2%)

Constitutional syrmptoms (24 89}

Invokement of caecum (3149)
Tnvolvement of Iner (80%)
Common_ surgical

d agaosed

Bowel disorder (80 8%,)

Pan (72 7%,)

Dyspepsia (65 7°)
Constitational (28 3%)
Involvement of caccum (51 5%,)
Tnvolvement of I ver (17 2%,)

Common surg ¢a) condstions mis
diagnosed

[

‘conditions

Rught il ac fossa and round
about umbilicus

Flatulence and anorexa

Constipation

Loss of weight

Tender and palpable
Chron ¢ appendicitis (5 4°)
Chronic pept ¢ ulcer (50%)

Frequency of motions (61 8%,)

Va) over the
abdomen and epigasteium

Flatulence and  anorexia
Fever

Only tender
Chromic peptic ulcer {3495}
Chronic appendicitis (2 5%)

Constipation wath alternate
rrhoca

Il ac fossa and ep gastnum
Flatlence and nausea and

\omuts
Fever and loss of weight

Palpable and tender
Chronie appenducitis (5 09)

Peptic ulcer (30%)

-a

Tam
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Fraser and Taylor (19) and Monat and Mclinney (20) found frequent
occurrence of diarrthoca i G. lambhia infection, but dud not find va

gue pam all
over the abdomen or n epigastrium as a predomnant symptom  The latter

Lhe refative InCidence 0l AMOEHIL 4N VACIIALY USSEIErY 1ids 4lwd)S UCCH o

Observations have been CONIrary 10 LIS beliel, ALt HE LUULU ALIUCDIL Uystitity
to be one and half times as common as the baallary form  Our figures lean
towards Payne’s observations and 1t appears that the pendulum has now started
10 swing i the direction of amoebic dysentery again (Table VII}

TABLE VIT
Tnvestigator (Ref ) Locality Percentage of  Percemage of  Percentage of
baculfary of a miced
wieetion

! Cunnmghaim (27) East Bengal 1o 80
[2 Vadyr 28) Bombay 350 050

3 Payne (25) TastInda 507 36 60

4 Shrvastay (12) Bombay 42 375 43

When comparing the relativc madence of amoebic and bacillaey  dysentery
an important pomnt, which may be mentioned here, 13 often omitted  When
dysentery assumes epid prop a companson between the o s not
Justifiable, because depending on the naturc of the epideric one or the other type
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will naturally predommate What 1s more important is to find-out the endemic
p of the two d n a static popul and that has been the
attempt m this survey  Durning the period that ths survey was carried out there
was no recognizable epidemic or either dysentery and, therefore, the figures gne
their end d m the popul

The cases included under the bacillary type 1n the survey need a word of
explanation The crteria for the diagnosis of bacillary dysentery had been
much wider and less strict than for the diagnosis of amoebic type  For amoebic
dysentery the demonstration of actively motile trophozoite stage of E hustelytica
was an essential feature, while for the diagnosis of bacillary dysentery cultural
findings were not the only criterion, the cellular picture of the faecal exudate,

he casés
en such
the last

~ Lo an

Veghelys quoted by Strong (36) found that out of 144 children infected with this
parasite one fourth showed blood and mucus in stools Brumpt, quoted by
Strong (36) reported a dysentersc syndrome resembling amoebic dysentery but
not ameliorated by emetme  Our findings are m agreement with the later group
of workers
Among helminths causing acute dysentery, Flerung (37) and Roger and
Dammn (38) found only intractable diarrhoea, while Sangster (39) found 25
cases with blood and mucus 1n the stool, associated with hoockworm nfection
S stercoralss mfection causes not only chronic diarrhoea, but also acute dysentery
Levin quoted by Strong (3b) m a report of Y2 cases, noted mucus and blood m
the stools of 5 cases, while Hmman (40) found 14 cases with acute dysentery mn 2
study of 85 cases  Roleof A lumbricotdes 1n causation of acute dysentery is interest-
-— T - ~ Todee wnce o of sbon o+ oo veported, though Faust quoted
v off small masses of intestinal
uch cases one responded to
hile the thurd could not be
treated
We did not come across any Balaniidium col: or Isospora horums mfection n
this mvestigation
The of chromic alcoholism and presence of hepatic signs and
symptoms 1n cases of acute amochic dysentery 1s another wteresting feature of this
group Da Silva (41) m 200 cases of amocbic hepattis in Ceylon, found such




INCIDENGE AND EFIDEMIOLOGY OF INTESTINAL PARASITES 543

an association in 176 cases, while i our series, out of 46 cascs, 17 had hepatic symp-
toms, m which 10 were alcot This raises three posut .
(1) It may be a mere comadental finding
(2) Chronic alccholism may be responsible for early arrhotic change m
the liver, but n our series, there were no other signs of cirrhoss,
form of ascstes or ocdema of scrotum or Limbs.
(3) Chronic alcoholism lowers the resistance of the body as a whole and of
lwer in p: lar and amoebic 1 of liver occurs with ease
This question, however, needs further mvestigation
What diagnostic significance can be attached to the reaction of the stool 1
amoebic dysentery 1s difhicult to say, because out of 47 samples only 6 were acidic,
while 41 were alkaline to the ordinary itmus paper  To our surprise, two bacillary
stools also gave an acdic reaction  Acton and Knowles (26) described clump-
ing of red blood cells and amoeboid movement of the 1solated req cells (due to the
movement of adherent spirochaetes to 1t) tn acute amoebic stool  In 46 cases of
acute amoebic dysentery, clumping of red cells 1n mne cases and slight amocboid
movement of the outline of the red cells 1n three cases was found

SudMARy
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A STUDY OF TRYPTIC ACTIVITY AND CHANGES IN BLOOD
CONSTITUENTS IN CASES OF INTESTINAL INFESTATION

B h MALAVIYA Ao P R SINDHE
F am the K ng George s Medical College Lucknow

It 15 now well known that malnutrition 1s a predisposing factor 1 chronic
mtestinal infestation  Chandler (1) observed that malnutriion pregnancy, old
age etc accentuate the disease  Faust (2) explained the anaemia observed
1n hook worm 1nfestation as due to deficzency n protein intake (96°, of the
haemoglobm molecule 15 derived from dietary protems) There are two other
theories for the manifestation of anaerma 1n hook worm distase  One takes mto
account the blood sucking habit of the worm while the other postulates the
ewstence of toxic factors m the worm which depress the bone marrow  However,
no correlation has been observed between the number of worms present in an
ndividual and the drop 1n haemoglobin percentage nor has any toxic factor been
wolated from the worm 5o far  In this investigation 40 ecases of anky lostomiasis
have been studied Ten were severe cases in whom haemoglobin was less than
5g % Twentyfive cases were of moderate severity while the rest were mild 1n
nature In all cases routine blood examinations and serum protein estimations
were carried out and the tryptic activaty of the duodenal Juice was determined

ResurTs
This study shawed that as the disease due to hook worm progressed serum

protemns continued to decrease  Anaemia was a constant feature of severe cases
which corresponded to the fall in serum proteins  Chandler (1) and Faust (2)
\ =z IR 'S &

TABLE I
Prote n Fat Carbo-  Ton Ve A Calones
hydrate
N cases 857 82 4 64 419 2215
Moderate cares 728 62 370 3ts w0 1810
Severe carea 56 49 293 277 3, 1379
- s
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P UK i tasy EAPIALAUOIL DELUNIES dVAldDIE I OLE LOWpAIes e uypue
activity of duodenal juice m the three groups (Table 11)

TABLE II
Haemoglobmn (g) Serum protemn Tryphic actrty
(& %; (umts)
Mud 120 71 14
Moderate 88 65 93
Severe 30 60 65

It will be seen that the fall in tryptic activity corresponds to the fall m
haemoglobin and serum protemn levels One can, therefore, surmuse from the
evidence given above that there 1s some factor in hook worm which depresses
tryptic activaty and thus cuts off protein mntake of the body mnternally  Symptoms
of vitamin deficiency seen i these cases are also attributable to the same cause
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THE ACTION OF DRUGS 7V I'/TRO ON TAPEWORM
(HYMENOLEPIS NAN4)

A B SEN axo F HAWKING
Frotn the Central Drug Research In t tute Lucknow

This paper describes an investigation of the action of well known chemo
therapeutic compounds upon the tapeworm Hymenoleprs nana i o It was
hoped that the results obtaned would dicate the type of compound to which
tapeworms would be suscepuble

MATERIALS AND MeTr10DS

‘The worm used was Hymenoleprs nana a common tapeworm of mice, which
can be transmutted directly by ova from mouse to mouse since both stages of
the worm {cysticercoid and tapeworm) take place 1n the same amimal  The
strain employed was obtained from the Nauonal Insuitute for Medical Rescarch
UK The techmuque for mvesugating this worm in the laboratory conssts of
two parts
{i) Mantenance of the wfectton i muce

This technique was based o that of Steward (1) Ova were obtaned from
mature segments of worms collected from infected mice They are allowed
to stand 1n water for 20 {or 44) hr at room temperature (abaut 30°C) A
appropniate number (500—2000) 15 given to muce by syringe and stomach
tube  Under good conditions the percentage of mice which later contained
worms was about 80 and the number of worms was I to 56 Il only one worm
\;;\s present, 21 days after mfection, 1t was usually a large one about 5 em long

many worms were present they were small 0510 em .
* . A . '

. - .
bgv nserting the needle of a synnge 10to the upper end and perfusing 1t with saline
If an 1sotonue solution buffered to be shightly aad (pH 6 8) was emploved the
worms seemed to come out more readily

() Exposure of worms fo compounds 1n vitro

The worms recosered from the intestine was picked up free from mucus
- Dl ' - They werc then placed
« per cc and streptn
. mperature (30 34°C)
- same amount of anti-
. . . Syeldahl s flasks of 10
€ volume were used becanse they happened to he available and they proved
S of p lin as high as 2000 umts per ce and’ of stre-

Ptomycin as high 13 1 0 mg foc were harmless ta the worms
One or two worms were placed in each flask which was then bunged  Swit
able concentritions of the various compaunds had been previously add~d to
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nufrient broth mn each flask  Since 1t was desired to make a broad suney of a
Iarge number of compounds, concentrations were chosen i muleples of 10
The flasks were mcubated at 37°C ~ For examunation they were placed 1n 2 hort
zontal position under a binocular dissecting microscope with low magmifications
where the movements of the worms could easily be observed The worms of
the control flasks with drug free medim remained actively motile for 5 days

The action of the drug however, was read after 24 hr because 1t 1s unlikely
that a drug given by mouth would stay mn the intestine longer than this  Bacterial
growth mn the flask did not occur to any appreciable extent

Resurts

may he questioned whether they might not prove as actne as mepacnine n
climeal practice

TABLE I
Effect of drugs on H nana n uitro

No Compounds 11000 1 10000 1 100000 1 Imulhon 1 10 mullien
1 Extfilas A A A NA
2 Sulbamidine A NA NA NA
3 Arecoline acetarsol A A A NA
4  Pentaqun A A A NA
5  Pamaqun A A A NA
6 MelB A NA NA MNA
7 Dicestal 2 2 Dihy
droxy 5 5 -dchloro-
diphenylmethane) A A A A NA
8  Copper sulphate A NA NA NA
9 Tetrachlarethylene A A NA NA
10 Phenothmane A NA NA NA
11 Mepacnne A A A NA
12 Chloroquine A A A NA
13 Arsenamide A A NA NA
14 Santomn A NA NA
15 Sulphadazine NaA NA
16 Chloramphenicol NaA NA
17 Tetracyclne NaA NA
I8 Vioform A A A NA
19 Cacbon tetrachlonde A A NA NA
20 Camoform A NA NA
21  Hetrazan Na NA
22 Tartar Emetic A A A A NA
23 Miaal D A A A nA
23 Hexylresoranol A A A NA
25 Piperazne A NA NA
A—Active N A —No Action

Gonftrmation by 1 vivo lests

To confirm whether this i zatro method of testing compounds 1s dependable
or not we carried out SOImE 7 2rvo tests with some of the more well known com-
pounds Large number of compounds could not be tested because of non-
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worms taken from 56 muce The results are obtamned m 24 hr On
minute quantities of the compound are required for the test And there 1 3
need to carry out preliminary determinations of the toxicity for mice before 4
tests are made on the worms  Accordmgly, the techmuque 1s well smted f
a screening test in which large bers of unk h 1 pounds 2
examined to pick out the few individuals which deserve more detaded st
We plan to apply the same techmque to other intestinal worms such as Xipp
trongzlus and Ancylostome cammum It could also be easily appled to any oth
ntestinal worms for which a source of supply can be arranged

‘When a large number of compounds have been d 1n this way t
next step will be to make a detaled study of the selected few compounds wh
show a favourable ratio between theur actiity on the one hand and therr tovic
on the other  The first step will be to test their actwity 1 1170 , 2 ¢, therr pow
to kull the worms mmice  These tests are labortous to carry out and they requ

And then we should hope to arrange clintcal trials which are the final enter:
whether or not a new compound will be of real practical importance
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STUDIES ON THE ANTIHELMINTHIC ACTIVITIES OT
SEEDS OF C1RIC1 PAPAY 1 LINN

M K RRISHNARUMARI axo § h MAJUMDIR
From the Central Food Technological Research Institute \ysore

In many tropical countries pipaya seed 1s admimstered as an anthelminte
In Central and South America the sec! ~-= e
gue (1} In some parts of Ind, th
cxpelling roundworms  Recent 11
papaya seeds by Robinson (2) and Fe
results Chemucal studies by Merck (4) .
carpune (G, HyO,N), 15 present im . e
alkaloid has also been isolated from le = .
that tatpaine 15 2 potent amoebiade  Another alkaloid clled carpisermine has
also been 1solated from papaya seed (7)

'apaya seed, although being widely used as a herbal drug for 1ts ascanifuge
acton, no cxperimental evidence, 1s however, available on ats tn 21iro activiues
on helminths

A P I win o tha AtaTae o te .

cultures

Tn the present communication, the results of 1 rifro studics on the aseaneidal

activities of G papaya sceds on Toxascanss trangfiega, iscanssp and tsearts bimbricardes
26
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worms taken from 56 mice The results are obtamed m 2% hr
minute quantities of the compound are required for the test  And there
need to carry out preliminary determnations of the toxicity for muce befo
tests are made on the worms Accordingly, the techmque 15 well swt
a screenung test i which large numbers of unknown chemical compount
exammned to pick out the few mdividuals which deserve more detailed
We plan to apply the same techmque to other mtestinal worms such as J
trongylus and Angylostoma camnum It could also be easly appled to any
mtestinal worms for which a source of supply can be arranged

‘When a large number of pounds have been d m this we
next step will be to make a detatled study of the selected few compounds
show a favourable ratio between their activity on the one hand and therr tc
on the other  The first step will be to test their actvity i zwo , t ¢ their
to Jull the worms in mice  These tests are Jaborious to carry out and they r
large groups of mice since the degree of infection 1n mdividual mice 1s ver
gular  Compounds which prove promismg during i vizo tests will be sub
to detarled toxicity tnials to make sure that they are safe to admunster to
And then we should hope to arrange chnical tnals, which are the final cr
whether or not a new compound will be of real practical importance

ACRNOWLEDGMENT

We wish to express our thanks to Dr B Mukerp Director, Central
Research Institute Lucknow for the facthties provided and for hus helpf
ticsm and continued mterest 1 the work
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STUDIES ON THE ANTIHELMINTHIC ACTIVITIES OF
SLEDS OF CARICA PP 1} 1 LINX

M K RRISHNARUMARI anvp S K MAJUMDER

From the Central Food Technolng cal Research Inst tute Mysore

. .
Pupdyd sceas by Kotihson (4) Al FEOINARUG (J) IAve LIV BUS wolatng
results Chemmcal s b ~or ! v
carpae (G H,,C . .
e Haiey
that carpame 1s a |
also been 1solated from papaya sced (7)

Papaya seed although bemg widely used as a herbal drug for 1ts ascanfuge
action no experimental evidence, 1s however available on its in o acuvitics
on helminths

There have been many attempts to mamtan the nematodes outside the
host in artificial cultural mediam  Gavier and Savel {8) hase studied the survival
time of Adult ascans i a muture of sodium chlonde 1nd sodium carbonate and
also 1n various complet medsa Iike Ranger s and Tyrode s solutions  Rabinson
1nd Gade (9) hare suggested the usc of Baldwin’s solution for worms for i ritro
cultures

In the present communicanion the results of 1 nufro studies on the wseancidal
Actnities of C pepaya seeds on Toxascans trangfuea Ascarissp and dscans lumbricordes

26
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var sws are reported Chopra ef al (10), Sollman (11) and others (12) have
tested the action of thymol and other anthelmntics on earthworms  Due to the
non labil deq } of p tic test worms for trials on the
solubility of the vermic:dal agent of the seed i some solvents and studies on the
stability of the drug-action on storage, earthworm (Pherettima sp ) was used as
test orgamsm 1n these experiments

EXPERIMENTAL

Collechor Worms were obtamned from the faeces of the animals 1n the local
200 garden which were expelled without the administration of any ascanfuge
Collection of worms was also carried out at the slaughter house The Live ones
were immediately transferred to the cultural medmm and was maintained at
35°C to 40°C 1n a vacuum flask for avoiding death due to sudden change 1n envt
1 T after expul. and duning transport to the laboratory
Farthworms were maintained m the laboratory on leaf mould and soil mixture
Selection of medum  For the sclection of a suitable medum for mamtaiming
worms, prelimunary studies were carried out with the following culture media
1) Tyrode’s solution
2} Ringer’s Solution
3) Baldwin's solution
4) Ringer-Locke solution
On’ the basis of the survival time and the activity of the worms in the
above mentioned med:a, Ringer-Locke solutton was found to be the best This
was selected for the experiments The composition was as follows

Modified Ringer Locke solution

Sodium chlonde 900g
Potassium chlonde 042g
Calcium chlonde 024g
Sodum bicarbonate 020g
Glucose 100g
Distilled water 1000 cc

Seeds Dried papaya (honeydew variety) seeds were obtamned from a local
farm and stored in sealed bottles i a refrigerator  These were powdered m a
grinder and steved through 100 mesh whenever required for the trials  Water

. - 3

Toxascarts transfuga, from
15 dscans sp , from polar
e of the solution and an
incubation temperature of 34°C  dscars lumbriciodes var sms from pigs, Ined
for 11 days at 34°C while Pheretima sp could be maintained for 8 days at 28 29°C
1n the cultural medum

. . 1

results of the expleriment are presenied i 140 4
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‘TABLE I

Comparative 11 vitro response of test worms to papara seed powder and
bperazine citrate

—

Test worm. Drug

Papaya seed suspen

Tovascans transfuga
s10n n Ringer Locke

"

Piperazine atrate

Control
Ascanis lumbricodes Papaya seed powder
suns

suspension

Piperazine citeate

Control
Ascans sp Papaya secd suspen
sion
Piperazine aitrate
Control
Papaya seed
suspens an

Pheretma spp

Piperazine aitrate

Control

Death
tume
(b

)

Dosage
Remarls

Drug (z)
Runger Locke
(cc)

150 72 Exposure to drog 18 br
FPost exposure death time
at 3#°C i Ringer-Locke

1 100 98 »

1 200 122 "

1 50 & "

1 0o 24 ”

1 200 60 "

1 500 110 i

0 100 236 »

150 3 "

1 100 e »

1 200 14 ”

130 3 ”

1100 22 ”

1 200 5% N

1500 98 .

o100 210 »

1 50 a7 "

1 100 131 ™

i 200 192 ”

1 50 27 |

1 100 103 ”

1 200 124 »

o 100 384 »

1 50 6 Death time in hr during
cxposure *C

Knger Locke medium

1 100 "

1 200 1 "

1 400 28 »

1 800 42 5

1 50 2 "

1 100 35 ”

1 200 75 »

1 500 4 M

0 100 i7 ”»

Further experiments were carned out using earthworms as test organsms
for examining the extractibility of the active pn’nmple hy sn”rr'x_r'snl\sr.ns and also
a. e bl

£ dustilled water, a

Results of the experiments on the solvent actions of . ammo-
num mdrondes b Dashonie, Sodim Rydroude. T
solutions, ethyl alcohol, benzenc, ether, catbon tetrachlonde and Ringer-Locke
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TABLE 11

Extractibility of the 1ermucrdal principle in papaya seed by various solvents

Solvent

Tovascans transfuga

Pheretima sp

Distilled water

Dust water afte- 10 mins * boihng
Normal saline
Ringer-Locke
Sodwm bicarbonate (0 58,)
09,

M o
Sodium hydrowde (005°,)
Ammonum hydroxide (5%)
Hydrochloric aad (19)
Ethyl alcool

Acetone

Ether

Benzene

Chloroform

Carbon tetrachlonde

TABLE 111

Storage conditiont

Temp RH (%)

powder
"

Stored as seed

Stored as powder

24°-29°C

Air filled at atmospheric pressure
24°.29°C

Under CO,
24°29°C
Under Nitrogen
24°29°C

Water extract freeze dried loosely
stoppere

24°-29°C,

Freeze dned

water extract and stored

under 267 vacwum

24°-29°C,
29°C

29°C
29°C

68 75
68.75

6875

6875

30
90

Vermcidal actviey

Residue Extract
- bt
- 4+
++ ++
++ ++

+++ +
++ ++

++ +
+ et

bt -

o+ -
++++ -

4 -

F++4 -

++++ -

Feriod
(days)

Stabilty of rermicidal principle 1n papaya seed on storage

Percent moitality
on 5 hr exposure 10
papaya seed
mg foc “of Ringer-
Locke

R H =Relatne Humudity.
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nedim on the papaya seed vermicidal principle are presented wn Table 1
Extracts of papaya seed were prepared by shaking the powdered seed with solvents
m a recprocating mechanical shaker for 4 hr and the organic_ solvents were
vaporated at room temperature under vacuum  Alkaline and acid extracts
vere neutrahized before use  The extracts were tested for their vermicidal activi-
ses on the Pheretimasp  The residues left after extraction of the powdered seeds
wth vanous solvents were also tested for their vermierdal potencies on their
vater extracts

Treeze-dried water extract of papaya seed powder was prepared and used
n the experiment for s stability of the vermuaidal activity on storage  Results
*f the experiment on the stabthty of the active principle of the secd on storage
inder nitrogen carhon dioxide vacuum and arr are gnen in Table HT

Discussion

Results of the m 1itro expenments revealed that papaya seeds contuned a
principle cidalto Tovascans fransfiuga 1scarss lumbricoidesvar sins and Pheretima sp
Ascarts sp from the polar bear was found to be relatively resistant to the action

T e RS - z

the yield of extractive from papaya seed powder with normal sahine solution water
and Runger’s solution 1t was observed that higher yield was obtained with distilled
water alone in companison with water hesol } chloride
calerum chlonde and potassium chlonde  This factor was probably responsible
for the higher acuvity of the papaya seed in the test where water extract of the sced
was used (z1de Table II)  However this requires further venificatron

*periments on the solubilty of the vermicidal principle of Papaya seed 1

. o P v v .

before extraction with the organic solvents Distilled water and dilute alkalies
extracted the actve principle from the papaya seed The residues lelt after
extraction with distilled water and alkakes showed no or verv little vermicidal
activities (Table II) The extracts obtained from the water and alkalies after
drying showed very high order of vermicidal actions wlich were indicated
by the response of Pheretima sp n the test medium

Thermolabiity_of the active principle was demonstrated in the experiment
(Tables IT and IH) Awr and moisture reduced the vermicidal acuwity of
papaya sced powder on storage The whole seed muntuned its vermcidal
activity f r_even six months without detectable loss at room temperature (24°C
t029°C)  Papaya seed powder stored well under vacuum, nitrogen and CO,
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STUDIES ON SOME OF THE EFFECTS OF ASC1RIS LUMBRICOIDI §
IN VITRO AND IN 11O

B h MALAVIYAAw C A GURSAHANI
From K ng George s Med cal College Lu knowo

Besides the mechamical obstructions brought about by fscarts lunbn oides
{round worm) in the various parts of the body which may bring about 2 mld
derangement of the funcuon of the organ wheremn they may lie, or may bring
about an acute surgical emergency these worms have been known to aduersely
affect the system of the host in many ways  Their mere presence ins de the body
may make the host mamfest a vast variety of allergic phenomena or may bring
ahout disease 1 diverse ways

‘They are also known to_eliborate anti tryptic substance for their survnval
1n the host 8 intestines (1) Thus substance may interfere with the protein uptake

fuon o oa . Lo (R S v

getting ascans did not grow as fast as the controls even though the d et was
almost the same and contamed all the vitarins salts and proumate constituents
m balanced proportions further feeding experiments were undertaken In
thesc later experiments higher amounts of ascaris were fed to the rats and in
one group milk protens were omitted

Rats were Milled after sometime to sce whether there was any macroscopical
or microscopical changes m their viscera due to eaung ascans met

xperiments were performed on the dogs to see if there was any general

efieet of the fresh human ascans on blood pressure and respiration These effects
were studied with totalextracts filtered extractsand deprotetnated extracts attempt
was specially made to compute the quanuty of worms which would cause dele
tertous eflects

Ascans were also tested for ant1 enzyme actiaty m sifro and fnally, the rats
were tested for allergy to see whether or not the adult ascands whose normal

¥
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For testing the anti enzyme act s ¢t mdridual washed worms were ground
1 a porcelain pestle and mortar with cleaned and sterhzed sand at 0°C and
extracted in normal saline to gne a dilunonof 1 10 Anti trypsm, ant: amjlase
and ant lipase activaties were measured according to standard methods
Standard enzyme solution was tahen to be the ymce obtamed from pancreanc
fistulae madendogs  Enzymic activan “this juce was studied within 15 mun,
of 1ts collection and was accepted as standmd  Any depressing effect on this
activity 1 mitro at 37°C in one hour due to the ascans extract, was studred and
quantity mactivation of the pancreauc juice by one worm computed
It was expected that 1f the ascaris does ! ring about allergic reactions, feedmg
ke worm tissues
1 kept for about
d by gnnding a
» (fresh weight)
red by grinding
vas either cloth
rated by using
made up to the
required dilution just before the experiment In all the cases, the extract was
mjected in the femoral vein of a dog and the docein cc was the same as the werght
of the dog m kg

OBSERVATION AND RESULTS

It was found that the weights mcreased equally mn both the groups,s¢,
approximately 20 g per rat for the first 11 days when they were both fed with
the control diet  They increased equally for another 4 days after the mntroduction
of the expenimental diet and subsequently the mcrease was slower 1n the ascans-
fed group Thus on the 72nd dajy, the ascans fed rats had gamned 79 g on an
average, whereas the controls had gamed 97 g per rat

Ascaris meat was mcluded 1n the diet of the expertmental antmals of a second
group and the weight increase pattern was the same as 1n the earher animals
Fhe ascaris fed rats gamned on an average 23 g n 14 days, and 77 g 1n 64 days
(53 days after commencement) whereas the controls gamed 23 g and 96 g
respectively

When 20°, ascaris meat wis included 1 the dret of the exp-rumental animals
the weight increase pattern was the same agam as i the anumals of group 1 and
4 The ascans fed rats gained, on an werage 23 g 1n 14 days, and 77 g 1 64
days (53 days after commencement) whereas the controls gained 23 g and 96 ¢
respectively

In a next batch of rats 209, of 1scans meat was fed but the protens of the
skimmed mulk were replaced by wheat protems

T ' - D P
very r -
209,
only 1
or 68 g for the control grou,

As mentioned earher the cffects of extracts of ascans were studied systema-
ucally The following Figs 1, 2 1nd 3 record the effects of total ascans extract,
filtered extract and deproteinated extricts

Those tracings show that there s 1 definite fall i blood pressure on
myection of ascans extrict into the dogs, the pressure, how ever, returns to nosmal
after @ varble period 1f the dase 1t not too luge  The effectuve dose goes on
increasing as the protemn content of the extiict decreyses Thus 1740 of the total
extract caused 7 recoverable N1l and 1/20 ¢wsed 1 Nl £l in blood pressure
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TOTAL ARCARIS EXTRACT
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TABLE 1
Antt nplic actunty

Waorm no Weight Pancreatic ju ce Pancreatic juice Panereatic ynce
®) 4 4 d
0} perg (cc) per worm {ce )
1 09 375 375 34
2 13 1000 1000 130
3 125 337 337 12
+ 23 816 81c 188
5 165 659 €59 109
4 35 31 92t 322
7 22 409 499 9
® 13 ae 06 09
9 24 577 577 138
10 15 875 875 875
1 34 786 780 267
4] 255 750 75 192
13 30 277 277 81
14 13 369 369 48
15 24 231 231 55
16 70 369 369 258
17 37 25 215 79
18 25 154 5t 38
19 17 24 242 37
20 21 i3 124 89
21 09 151 151 14

Average we ght of the worm 233 g average percentage of inactivanon 48 1, average volume
of pancreatic juice anactvated by | g of ascars 48lcr averagealume of pancreatic yuice
inactivated by [ worm 11 3ec

1930 the appearance of parenchymnl degeneration of the Iner varymg from

v . - <AL neealabular veins 1n dogs, gwe

hafe He aseribed these

- = presence of such towns

ted i the adult worms

used 1n our experiments It 1s possible that Blackie s results were duc to allergens

and not due to toxms It may be specially noted that the mtestinal mucosa

of the ascarss-fed ammals was also normal

here 11 some substance presentin the ascaris which lowers the blood pressure

The effects are qualitatively same 1n all the 3 groups thouch, quantitatively,

deprotemated extracts have only 1/20th cffect of the total extracts These

effects are qualitatinely and quanttatnely similar to those described by Fmery

and Herrick (6) and others  Phey ascribed these changes to the presence of an

lbumose-peptone, named ‘askaron’ by Shimamura and Fuju (7)  Swmlarly,
Tro (8), reported the towie cffects of the bods casity fluid of the scans
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These substances may be toxic but, they could not possibly have any effect
chimeally because the required are ely large Thus, it
would be necessary to myect deprotemated extract of 12 g (5 average size worms)
of ascanss to cause troublesome shock mn a 12 kg mdnidual and a dose at least
10 imes hugher, 1 ¢, 50 worms, would be requred to act zta the intestnal mucus
membrane, the spectacle of 50 dead worms being digested and absorbed mstan

taneously m the intestine of a 12 kg child 1s nrot ordinanly known to occur
Qarandl o chn L omoaoelaklass Lo anw i w

T or 2 g of fresh worms
per ra 240 worms for a child
weigh aptoms  Whatever be

the generalized effects of ascars, they are temporary and reversible and
the ammal can be restored to normalcy by removing the ascaris from his
Intestines

by the use of anthelmintics showing their causative role It 1s said that the
presence of living ascarids m the human intestine can be diagnosed by performing
varous allergy, the rats can be sensitized to the ascarts tissue by 3mtra perttoneal
and pol 1des and hpids have been demonstrated in
the ascaris  In the present series the allergy expertments showed that the rats
did not develop any sensitivaty to the ascand tissues even though they were eating
such huge quantities of worms every day
In the absence of any definte local damage to the intestines or a generalized

but 1t was d 1 the present exp as only the ascaris

tissues were fed to the rats Hence, 1t 1s the latter mechamsm through which
the ascans could possibly be retarding the growth of ascans fed rats

The ascans tissues do contamn a trypsininhibitor  One g ascans could inacti-
vate trypsin co - -
the quantity o
correspond to
and to 1000 cc m the second 1t 1s theretore likely that tryptic activity of the
pancreatic ymce must have been mterfered with inhibiting the digestion of proteins
causing retarded growth

the pancreatic yuice This reduces the tryptic activity of the pancreatic juice
to a large extent and must, therefore, reduce the protemn digestion very const
derably bringing about nsufficient availability of protemns and consequent
retardation of growth It has been recently shown by Malaviya and Sindhe (17)
that the tryptic actwity of the duodenal jumice of ankyl patients
1sonly 63 19, of the normal ~ Very obviously, A lumbricordis, which have a greater
mass than the ankylostomes will_affect the trypuic actvity still more and bring
about considerable malnutrtion
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The retardation m the growth has been extremely pronounced 1n the rats fed
on mulk free diet where 1t amounts to 72°, of the normal growth even though
substitution of skinmed milk powder by wheat flour reduced the protemn content
byahare29% Itis posuible that protein content of the standard diet was margmal
and just sufficient to keep the growth rate at a tolerable Ievel  In the presence of
ant: tryptic activity of the ascans and a shght reduction in the protemantake
]has ltlpped the scales against the amimals and the growth has come to a very low

evel

More probably, 1t is the quality of the protein which has produced these
effects  Shorb and Spindler (15) have reported that shkmmed milk diet fed to
young pigs wfested with ascans resulted in good weight gans since the host

1 d the parasites 1] hsozam (16) also reported that pigs
which were fed onmilk and plenty of cod Liver o1l could not be experimentally mnfec
ted with ascans [arvac It has been reported that malnutrition per se (even without
mtestinal parasites) reduces tl ¢ tryptic properties of pancreatic juice presumabl
these properties would return to normal 1f malnutrition 15 corrected It would
appear that milk proteins have some unexplamed effects on the ant tryptic pro-
perties of ascaris which not only protect the host from the injurious effects of
ascans already present but actually help him t0 ehminate the parasites and regan
proper nutniture at a still faster rate or even to resst the infect on gaming a
foothold

SuMMARY

An attempt has been made to spot out ant: nuteitive or toxic factors in the
body of adult Ascares lumbricide  Protein free extracts of the worms had in
tigh concentrations a mild res ersible depressant effect on the dog s blood pressure

‘The growth of rats was retarded by includ ng fresh ascars meat i their
normal diet  Exclusion of mulk from the normal d et of these rats retarded
weight gain further

Ascarss feeding for long periods did not have any sensitizing effect on the rats

Ascars extracts were found to supress tryptic activity of the pancreatic yuice
n vitro

Except tor a shght liver enlargement no signmificant changes were noted
énacrosnpxcally or microscopically m the viscera of rats kept on high ascins

het
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CO\CLUDING REMARKS
DR B B BHATIA

At the outset, I would like to congratulate Dr Mukerp for having selected
the topic of amoebrasis for this year s symposium which 1s of national importance
to our country, and on his having collected workers of mternauonal fame in this
field for discussion on 1ts chemotherapy

ht this disease has high madence and s dufficult to treat in the chromic
form 1s evident from the fact that ,0°, of the patients who came to my consulung
room complain of abdominal symptoms and 7>°, of them turn out to be suffering
from chromec amoebrasis  During the last two years 506 stool specimens were

Dr Snwvastava in the aty of Bombay

Dr Srivastava has reported madence of 20°, infection i healthy indivsduals
From another paper, which you have just heard varied chnteal forms of this
disease have been discussed It 1 thus obvious that thorough research s neces
sary to determine the pathogenesss of the varcus chimcal syndromes To what

weight, low blood pressure, some in which anxsety neurcsis has developed during
the course of this illness  As regards the extra intesunal forms I have seen two
cases of pnmary lung abscess, both of which were cured after emeune injections
I hmve also seen three cases of senous type of pleural effission secondry to an
hepauts, m which both the hepatitss and cifusion were cured with emetine
s regards therapeuties 1 sull consider emetine hy far the mcst useful drug
1n the treatment of acute and extra mtestinal form  For the treatment of chrome
amochinsis, numerous drugs have flooded the market in recent years and an
- . to diose L he supenionty of cach
onallv T like to stick t) old resmedies
ful n giving tebiel ¢ o patents
digg, wy pruents bave come buk
1o me saying thit my first prescnption was bester
1, theicfore, feel that no outstanding, advanee h s been mde fra the treatment
of chronic stages  In order to judge the climeal adequacy of new compaunds,
1t would be most important to distinguish between relipses and semfections, as
long 13 panents are hving in the same un hygienic environments chances of
reinfections e there It would thus igun be necessary to carny out therapeunc
trals for long perinds i speaal wards where ch inces of remfections are obsiated
1o see the eflect of drug m producing permanent cures At present, nmy treatment
of chropuc eases consists o? gming 5 dayy’ cousse of camoform tablets (1 tablet
four tunes a dvy) followed by one month’s treatment with enterovioform (1 tablet



566 B B BHATIA

thrice a day) I very often give tablets of bellargol and yeast with enterovioform
and with this line of treatment nearly all my cases are relieved  Some of them,
who went abroad to UK or US A for a couple of years after this treatment have
remarned well, whereas many of those iving 1 the old un hygienic environments
came back with 1ecurrence of symptoms after lapse of six months or a year
However, we must keep our eyes wide open, and 1f some really supenor drug 1s
found for chronic cases 1t will prove a great boon to us

You have Iistened to some very interesting papers this morning, and I am
sure everyone of you would like me to thank the speakers on your behalf and my
own for the trouble they have taken 1n coming over from very long distances
to take part in tlus very important symposium 1 also thank everyone of you
for the co operation you have given, which has enabled me to run thy papers
according to the time ‘schedule N






