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INTRODUCTION

1 .

A s e r i e s  o f 74 c a se s  o f B a la n t id ia s is  i s  d e sc r ib e d  w ith  th e

r e s u l t  o f tre a tm e n t and a  six-m onth  follow -up*

B alan tid ium  C o li was f i r s t  d e sc r ib e d  by Malmsten in  Stockholm ,

in  1857. In  1861 L euckhart d isco v ere d  i t  in  sw ine, and gave i t  th e

name Paramecium C o li .  S te in  e s p e c ia l ly  d e sc rib e d  th e  p a r a s i t e  in  1863,

and t r a n s f e r r e d  i t  to  th e  genus B alan tid ium .

B a la n t id ia s is  i s  a  r a r e  d is e a s e . L i t t l e ^  s t a t e s  t h a t  few er
2

th a n  250 c ase s  have been re p o r te d  in  th e  m edical l i t e r a t u r e .  Young 

re c o rd s  on ly  a  t o t a l  o f 43 c a se s  in  th e  U nited  S ta te s  o f America. Only

two cases  have been re p o r te d  in  G reat B r i t a in ,  th e s e  by McKenzie and
3 4

Bean , and R obertson  .

The c i l i a t e  i s  a common in h a b ita n t  o f th e  i n t e s t i n e  o f p ig s ,
5 .

and C raig  and F aust s t a t e  t h a t  over 25^ o f reco rded  case s  g iv e  a h i s to r y
6

of c o n ta c t w ith  p ig s . W alker c o n s id e rs  th e  p ig  th e  c h ie f  source  o f
7

in f e c t io n  in  th e  P h i l ip p in e s .  H alaw ani and El Kordy b e l ie v e  t h a t  th e

r a r i t y  o f b a l a n t id i a l  in f e c t io n  in  Egypt may be due to  th e  fa c t  t h a t  th e

g re a t  m a jo r ity  o f E gyp tians a re  Mohammedans who a re  no t allow ed to  ea t
0

th e  meat o f p ig s , o r  r e a r  them. Ostroumov concludes th a t  p ig s  have no

p a r t in  th e  epidem iology o f human b a la n t id ia s is *
9

McDonald c o n s id e rs  t h a t  two sp e c ie s  o f B alan tid ium  -  C o li and 

Suis •* norm ally  in f e c t  th e  p ig . The l a t t e r  i s  sm a lle r  and does no t 

in f e c t  man. Hsiung*® su p p o rts  t h i s  c o n te n tio n , bu t H e g n e r^  c o n s id e rs
o

i t  i s  no t d e f in i te  t h a t  two s e p a ra te  s p e c ie s  e x i s t .  Ostroumov s t a t e s  

he  i s  convinced th a t  t h e  human and p o rc in e  B alan tid ium  a re  two s e p a ra te



2 .

sp ec ie s*

B a la n t id ia s is  mis f i r s t  no ted  in  Abadan in  1929, (Annual 

M edical R eport o f th e  A n g lo -Ira n ia n  O il Co* L td .)  and h a s  been observed  

co n tin u o u s ly  s in c e .  L i t t l e  o r  no a t te n t io n  h as  been p a id  to  th e  

c o n d itio n  however, u n t i l  th e  c o l le c t io n  o f t h i s  s e r i e s .  The w r i te r  

h e ld  an appointm ent f o r  f iv e  y e a rs  as  m edical o f f i c e r  to  th e  Anglo- 

l r a n ia n  O il Co. L td . ,  fo r  p a r t  o f th a t  tim e  b e in g  in  charge o f  th e  

Company's I s o la t io n  H o s p i ta l .  The cases  to  be d esc rib e d  w ere c o l le c te d  

by him d u ring  th e  p erio d  A p ril 1 s t ,  1948 to  December 3 1 s t,  1948.
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A. GENERAL DESCRIPTION

Svnonvma. B a la n t id ia l  D ysen tery .

D i s t r i b u t i o n . Cases have been re p o r te d  from te m p e ra te , s u b - t r o p ic a l

and t r o p i c a l  c o u n tr ie s ,  th e  d is e a s e  having  a  w orld-w ide d i s t r i b u t io n .  

E t io lo g y . The c a su a l agen t i s  th e  B alan tid iu m  C o li ,  a  pa th o g en ic

c i l i a t e  commonly found in  th e  i n t e s t i n e  of p ig s ,  and o c c a s io n a lly  in  

man. The organism s have a lso  been found in  th e  i n t e s t i n e s  o f orang­

ou tangs and m onkeys^  and r a t s ^ .

P a th o lo g y . S trong  s tu d ie d  c a ses  in  th e  P h il ip p in e s ,  and gave

th e  f i r s t  d e s c r ip t io n  o f th e  p a th o lo g ic a l h is to lo g y .  He found th a t  th e  

c i l i a t e s  invade th e  mucosa, m u sc u la r is , and submucosa, causing  round c e l l  

i n f i l t r a t i o n ,  in c re a s e  in  e o s in o p h ils ,  and accum ula tions  o f  polym orphs. 

L a te r  th e y  undermine th e  mucosa and e v e n tu a lly  produce u lc e r s .  A ccord-
c

in g  to  W alker , i n  th e  e a r ly  le s io n  th e r e  i s  v a s c u la r  d i l a t a t i o n  w ith  

m inute haem orrhages, round c e l l  i n f i l t r a t i o n ,  and e o s in o p h i l ia .  He 

s t a t e s  t h a t  th e  B alan tid ium  p e n e tra te s  th e  mucosa in  a  m echanical manner, 

f a re in g  i t s  way deep ly  between th e  e p i th e l i a l  c e l l s .

The le s io n s  produced d i f f e r  l i t t l e  from amoebic u lc e r a t io n .

The s e v e r i ty  o f th e  le s io n s  v a r ie s  from c a ta r r h a l  congestion  and 

d ip h t h e r i t i c  p a tch es  to  e x te n s iv e  u lc e r a t io n .  The b a lan tid iu m  pene­

t r a t e s  th e  mucosa, l a t e r  underm ining i t ,  and e v e n tu a lly  p roducing  u lc e r s ,  

which a re  sometimes haem orihag ic . The le s io n s  a re  d is c r e te ,  and th e  

in te rv e n in g  mucosa norm al, a lthough  th e  u lc e r a t io n  may be w id e-sp read . 

Secondary in fe c t io n  fo llo w s ra p id ly  on th e  in v a s io n  by th e  c i l i a t e s ,

w ith  i n f i l t r a t i o n  o f inflam m atory  c e l l s .  An inflam m atory  exudate  i s
14

p re se n t in  th e  s to o ls .  S trong s t a t e s  th a t  in  40 n e c ro p s ie s ,



u lc e r a t io n  o f th e  l a r g e  bowel was found in  36.

14On s e c t io n  o f  le s io n s  in  f a t a l  c a se s , S trong  dem onstra ted

th e  B alan tid ium  in  th e  exudates on th e  su rfa c e  o f th e  bowel, congregated

in  l a r g e  numbers in  th e  f o l l i c l e s  and embedded in  th e  t i s s u e s  form ing

th e  b ase  of th e  u lc e r a t io n s ,  in c lu d in g  th e  submucosa and m uscu lar c o a ts ,
IS

and even in  th e  lumen o f b lood v e s s e ls  and ly m p h a tic s . Manson-Bahr 

c i t e s  l l a r t i n i  and W alker as  h av in g  found th e  B alan tid ium  in  m e sen te ric

g la n d s . Abscess o f th e  l i v e r  due to  B alan tid ium  C o li h as  n o t been
16

re p o r te d . Koppisch and W ilking r e c e n tly  re p o r te d  in  g re a t  d e t a i l  

th r e e  a c u te  f a t a l  c a se s  and one ch ro n ic  case  who d ied  o f tu b e rc u lo s is .  

T h e ir  f in d in g s  confirm  th o se  o f th e  e a r l i e r  w orkers. Two o f th e  a c u te  

c a se s  had p e r fo r a t io n s  o f th e  ileum , ih ic h  i s  very  r a r e .  A ll th e  a c u te  

cases  had v a r io u s  co n cu rren t h e lm in th ic  in f e s t a t i o n s ,  and th e  a u th o rs  

su g g est th a t  B alan tid iu m  C o li on ly  becomes v i r u le n t  when th e  p a t i e n t #s 

g e n e ra l c o n d itio n  i s  low ered by co n cu rren t d is e a s e .

C l in ic a l  C h a r a c te r i s t i c s . The d i s e a s e . i s  g e n e ra lly  c h ro n ic , and may be 

p re s e n t  fo r  many y e a rs .  Asymptomatic cases  o ccu r how ever, and a t  th e  

o th e r  extrem e, fu lm in a tin g  c a se s  occur w ith  an e a r ly  f a t a l  i s s u e .  In  

t h e  u su a l ca se , th e r e  i s  d ia rrh o e a  o r  lo o se  s to o ls ,  sometimes w ith  blood 

and mucus. C olicky  abdom inal p a in  i s  f re q u e n tly  p re s e n t.  In  th e  

fu lm in a tin g  c a s e s , th e  d ia rrh o e a  i s  sev e re .

D iag n o s is . The d ia g n o s is  i s  made on d em onstra tion  o f th e  c i l i a t e

o r  th e  c y s ts  in  th e  s to o ls .  M obile tro p h o z o ite s  w i l l  be found when 

th e  s to o ls  a re  l i q u id ,  and u s u a lly  th e  encysted  form in  s o l id  fa e c e s . 

Morphology. The B alan tid ium  C o li i s  oval o r  egg-shaped w ith  an

average s iz e  of 50u by 70u. The body i s  c lo th ed  w ith  a  th ic k  covering



o f c i l i a  a rran g ed  in  lo n g i tu d in a l  rows.

The n u c leu s  i s  re p re s e n te d  by a  la r g e  k id ney -shaped  m acronucleus, 

and a  sm all rounded m icro n u cleu s  c lo se ly  approxim ated. The p ro top lasm  

c o n ta in s  two c o n t r a c t i l e ,  and a number o f food v a c u o le s . There i s  a 

funnel shaped cytostom e a t  th e  a n te r io r  and th rough  which th e  B alan tid iu m

fe e d s . Body w astes a re  d isch a rg e d  th rough  th e  a n a l open ing , th e  cy topyge.

The anim al swims w ith  a forw ard  ro ta ry  m otion .

R eproduction  o ccu rs  a s e x u a lly  by t r a n s v e r s e  f i s s io n ,  th e  

m acronucleus d iv id in g  by sim ple c o n s t r ic t io n ,  and th e  m icronucleus by 

m ito s is .

C onjugation  ta k e s  p la c e  by th e  exchange o f c e r ta in  n u c le a r  

e lem en ts, and when once t h i s  h as  been e f fe c te d , th e  con jugan ts  once more 

s e p a ra te .

The c y s ts  a r e  ovoid, 50 -  60u in  d ia m e te r , and a re  p ro te c te d

by a  t r a n s p a re n t  double w a ll .  The enclosed  b a la n tid iu m  lo s e s  i t s  c i l i a ,

and sometimes two in d iv id u a ls  a re  found in  th e  same c y s t .

The c i l i a t e  i s  e a s i ly  c u l t iv a te d ,  p a r t i a l  an ae ro b ic  c o n d itio n s

being  b e s t .  Any o f  th e  media s u i ta b le  fo r  entomoeba h i s t o l y t i c a  a re

s a t i s f a c to r y .  I t  h as  n o t been grown on b a c t e r i a - f r e e  m edia.

14P ro g n o sis . S trong  g iv e s  a m o r ta l i ty  r a t e  o f  29jg in  111 sev e re

c a se s . W alker g iv e s  7% in  57 m ild  c a se s . I n  th e  s e r ie s  to  be 

d e sc r ib e d  th e r e  w ere no f a t a l i t i e s .

T rea tm en t. Many v a r io u s  forms o f  tre a tm e n t have been advocated

by d i f f e r e n t  w r i te r s ,  and th e r e  i s  no u n iv e rs a l ly  accep ted  th e ra p e u tic  

s p e c i f i c .

C o rt17 r e p o r ts  su ccess  in  tw elve  c a se s  t r e a te d  w ith  a



r e te n t io n  enema o f 15 ec . o i l  o f chenopodium in  150 ec . o l iv e  o i l .  A ll

case s  rem ained n e g a tiv e  on a  fo llow -up  o f 9 -  28 m onths.
18Banik r e p o r ts  one case  cured  by r e te n t io n  enem ata o f Y atren ,

8 oz . o f a  2.5T& s o lu tio n  d a i ly  fo r  3 days. In  t h i s  case  s ix  d a i ly  

in je c t io n s  o f em etine g r .  and thym ol g r .  16 had f a i l e d .

Cure of a  case  by th r e e  r e te n t io n  enemata o f 2 p in ts  of
3

L o e f f l e r 's  m e th y len e -b lu e  i s  re p o r te d  by McKenzie and Bean •
4

R o b e rtso n 's  case  was t r e a te d  w ith  enemata o f m e th y len e -b lu e ,

su lp h ag u an id in e , and a r t i f i c i a l  p y re x ia . The s to o ls  rem ained p o s i t i v e .

S tro n g er enem ata of m e th y len e -b lu e  w ere th e n  g iven  and th e  s to o ls  d id

become n e g a t iv e . However, th e  fo llow ing  day th e  p a t ie n t  d ied  o f

c a rd io -v a s c u la r  d e g e n e ra tio n , so i t  was n o t decided w hether th e  m e th y len e -

b lu e  had been c u ra t iv e  o r  n o t .
19L iu  r e p o r ts  a  case  in  a c h i ld  cured by th e  a d m in is tra t io n  of

'S p iro c id *  -  an a r s e n ic a l  p re p a ra tio n  -  .05  gm. tw ic e  d a i ly  fo r  3 d ays.
20

Diaz A t i le s  r e p o r ts  cu re  o f  two cases  by a d m in is tra t io n  o f

s to v a rs o l  in  in c re a s in g  dosage, over a week.
21

De Lanney and Beahm re p o r t th e  f a i l u r e  o f  o i l  o f chenopodium

enema, and ca rb o rso n e , in  th e  tre a tm e n t o f a ca se . Cure was e f f e c te d

by diodoquin  2 .5  gm. d a i ly  fo r  20 days.
22

Young and Burrows w ith  a  fo llow -up  p e rio d  o f a  few months

to  fo u r y e a r s ,  re p o r t seven cases  cured w ith  ca rb a rso n e  in  courses

t o t a l l i n g  5 o r 10 gm. over a  10 day p e r io d .
23T such iya and Kenomore re p o r t one case cured w ith  ca rb a rso n e

.2 5  gm. tw ic e  d a i ly  f o r  10 days. The ca se  was fo llow ed up fo r  two

m onths.
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24Shun-Shin recommends mercury b in io d id e  by in tra m u s c u la r  

in j e c t i o n .  9 c a se s  a re  re p o r te d  cured  by in je c t io n s  o f l / 2 4 - £  g r .  

depending on th e  age o f  th e  p a t i e n t ,  and a  t o t a l  o f  2 -  11 in j e c t i o n s .

He r e p o r ts  f a i l u r e  o f  m epocrine in  1 c a se .

25Pram anik a le e  r e p o r ts  success v i t h  m ercury b in io d id e ,  in

one c a se .
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B. SITE, LOCALITY, AND SOCIAL CIRCUMSTANCES OF THE OUTBREAK.

The o u tb reak  d e s c r ib e d , o ccu rred  among th e  p o p u la tio n  o f Abadan, 

an o i l  r e f in e r y  town on th e  i s la n d  o f Abadan, S. P e r s ia .  The is la n d  i s  

s i tu a te d  in  th e  e s tu a ry  o f  th e  S h a tt-e l-A ra b  R iv e r, a t  th e  head o f  th e  

P e rs ia n  g u l f ,  and i s  some 30 m ile s  long  and 5 m ile s  wide a t  i t s  b ro a d e s t 

p a r t .  I t  i s  a lm ost e n t i r e ly  f l a t  d e s e r t ,  except f o r  sm all a re a s  under 

c u l t iv a t io n .  The te m p e ra tu re  in  w in te r  seldom f a l l s  below  fre e z in g  

p o in t ,  and th e  summer shade te m p era tu re  av erag es  110 -  118°F, w ith  u s u a l ly  

low  hum idity* The w in te r  r a i n f a l l  i s  about 15 in c h e s . Rain does no t 

f a l l  du rin g  th e  summer.

The p o p u la tio n  o f th e  town c o n s is ts  o f about 200,000 P e rs ia n s ,  

2 ,000  In d ia n s  and P a k is ta n is ,  and 2 ,500 B r i t i s h .  About 100,000 o f  th e  

P e rs ia n s  a re  e i th e r  employed in  th e  r e f in e r y  o p e ra ted  by th e  Anglo**

I ra n ia n  O il Co* L td . ,  o r  a r e  dependents o f em ployees.

No case  in  t h i s  s e r i e s  o ccu rred  among In d ia n , P a k is ta n , o r 

B r i t i s h  em ployees. With two o r  th r e e  e x c e p tio n s , a l l  e a se s  o ccu rred  

among la b o u r  and a r t i s a n  c la s s  em ployees, t h a t  i s ,  among th e  low er s o c ia l  

g ra d e s . A ll w ere Mohammedans, and th e r e f o r e  never have c o n ta c t w ith  

p ig s ,  n o r do th e y  ea t po rk .



c. LOCAL CONDITIONS FAVOURING THE INFECTION.

C o n d itio n s  e x i s t in g  among t h i s  c la s s  o f person  a r e  id e a l  f o r  

th e  tra n s m is s io n  o f any in f e c t io n .  Many l i v e  in  mud o r  m ud-brick 

houses under extrem e c o n d itio n s  o f f i l t h  and overcrow ding . A man and 

h i s  e n t i r e  fam ily , a long  w ith  v a r io u s  dom estic an im als and b ir d s ,  

f re q u e n tly  in h a b it  one t i n y  room, which w i l l  o f te n  have n o t even one 

window. In  th e  m a jo r ity  o f houses n o t even th e  s im p le s t s a n i ta ry  

arrangem ents e x i s t .  C o n d itio n s  in  houses prov ided  by th e  company a re  

somewhat b e t t e r ,  but th e  n a tu ra l  h a b i t s  o f low c la s s  P e rs ia n s  ten d  to  

n u l l i f y  any improved h o using  c o n d itio n s .

The o rd in a ry  n a t iv e  has no t even th e  most e lem en tary  know* 

le d g e  o f h y g ie n e . A lthough c lean , s a fe  d r in k in g  w a te r i s  p rov ided  by 

th e  company, h e  w i l l  ju s t  as  soon d rin k  from th e  p o llu te d  r i v e r  -  in  

fa c t  h e  p robab ly  p r e f e r s  th e  l a t t e r .  He w il l  u r in a te  o r d e fa e c a te  

whenever n e c e ssa ry , i r r e s p e c t iv e  o f h i s  su rro u n d in g s .

A longside th e  n a t iv e  b a z a a r , i s  a la rg e  c reek , in  t i d a l  

communication w ith  th e  r i v e r .  T h is  i s  used by many P e rs ia n s  a s  a 

la v a to ry ,  and ba th  and swimming pool in  th e  summer m onths, and i s  a ls o  

th e  p la c e  where many n a t iv e  women do t h e i r  w ashing. T h is c reek  i s  

n ev er used by In d ia n , P a k is ta n , o r  B r i t i s h  em ployees.

Food in  th e  lo c a l  shops i s  exposed to  swarms o f f l i e s ,  and 

much o f  i t  i s  consumed unwashed and uncooked. C ond itions l o c a l ly  

th e r e f o r e  g r e a t ly  fav o u r th e  tra n sm is s io n  from person  to  p erso n , o f 

any o f th e  d y s e n te r ic  d is e a s e s .  In  a d d i t io n ,  th e r e  i s  alw ays q u ite  

a  l a r g e  number of p e a sa n ts  a r r iv in g  in  Abadan from th e  h i l l s  and



v i l l a g e s  o f th e  h in te r la n d .  They come in  sea rch  o f employment in  th e  

r e f in e r y .  The m a jo r ity  o f  th e s e  a re  p e n n i le s s  and h a l f - s t a r v e d ,  and on 

a r r i v a l  in  A b ad an ,liv e  in  a  hutm ent under c o n d itio n s  o f in c o n c e iv a b le  

s q u a lo r . The hutm ent i s  known as  Khaghazabad -  Town o f paper -  as a l l  

th e  h u ts  a r e  c o n s tru c te d  o f cardboard  boxes, cement b ag s , e t c .  Many 

epidem ics which have o ccu rred  in  Abadan, have o r ig in a te d  from t h i s  

co lony .



D. PREVENTIVE MEASURES ALREADY IN FORCE.

The company employe a  l a r g e  number o f men as sw eepers and 

scav en g e rs , to  c lean  s t r e e t s ,  p u b lic  l a v a to r i e s ,  c o l le c t  re fu s e  e t c .  

P u b lic  l a v a to r ie s  and b a th s ,  c le a n  p iped  d r in k in g  w a te r, c e n t r a l  r e fu s e  

b in s  and e f f i c i e n t  sewage system  a r e  p ro v id ed , and a l l  houses in  th e  

p o st-w ar housing  e s ta t e s  a re  p rov ided  w ith  w a te r c lo s e ts  and b a th s .

Much, th e r e f o r e ,  i s  done to  c o n tro l  and p rev en t d is e a s e , b u t l i t t l e  can 

be done to  p e rsu ad e  th e  uneducated  p o p u la tio n  o f th e  town to  use  th e s e  

f a c i l i t i e s ,  o r  make them r e a l i s e  th e  v a lu e  o f a l i t t l e  s im ple h y g ien e . 

T h is  ta s k  w i l l  ta k e  many more y e a rs .

On A p ril 1 s t ,  1947, a scheme was i n s t i t u t e d  whereby a l l  

a r t i s a n  employees r e p o r t in g  s ic k  and reg ard ed  as  d y s e n te r ic  c a se s , 

w hether on c l i n i c a l  g rounds, o r  from i n i t i a l  s to o l  exam ination , were 

ad m itted  to  th e  Company's I s o la t io n  H o sp ita l fo r  t r e a tm e n t.  Any 

employee found to  be a  c a r r i e r  o f any o f  th e  d y s e n te r ie s  was l ik e w ise  

ad m itted . The scheme was i n i t i a t e d  in  an e f f o r t  to  reduce th e  in c id e n c e  

o f th e  d y s e n te r ie s  by p re v e n tin g  cases  o r  c a r r i e r s  sp read in g  in f e c t io n .  

The company o f co u rse , cannot p rov ide  h o s p i ta l  accommodation fo r  th e  

la r g e  numbers o f dependents and non«employees in  Abadan, so th a t  t h i s  

group w il l  c o n tin u e  to  be a  sou rce  o f in f e c t io n ,  and w i l l  co n tin u e  to  

tra n s m it th a t  in f e c t io n .



E. UNUSUAL FEATURES, AND MODE OF INFECTION.

Out o f  a  l a r g e  number o f a u to p s ie s  c a r r ie d  o u t over th e

p rev io u s  f iv e  y ea rs  in  A ze rb a ijan , a n o r th e rn  p ro v in ce  o f  P e r s ia ,
2 £

Selimkhanov in  1947 re p o r te d  f in d in g  u lc e r a t io n  o f th e  la rg e
27in t e s t i n e  due to  B alan tid ium  C o li, in  3 c a se s . S tsh e n so v itc h  in  

1927 in  a su rvey  o f 2 ,000  persons in  A zerb a ijan  re p o r te d  fin d in g  

B alan tid ium  C o li in  5 .1 $ . These a re  th e  on ly  re fe re n c e s  in  th e  

l i t e r a t u r e  to  B a la n t id ia s is  in  P e r s ia .

As p re v io u s ly  m entioned, a l l  c a se s  in  t h i s  s e r i e s  were 

Mohammedans. In  accordance w ith  t h e i r  r e l ig io n ,  th e r e f o r e ,  th e y  had 

no c o n ta c t w ith  p ig s ,  which a re  considered  u n c lean , n o r had  th e y  ever 

consumed pork .

Thus, in  t h i s  s e r i e s ,  th e  p ig  can be excluded as  th e  sou rce

o f in f e c t io n .  T h is  i s  in  accordance w ith th e  conc lu sio n  reached  by 
8

Ostroumov fo llo w in g  exam ination o f  p ig s  and s la u g h te r  house workers 

in  S o v ie t C e n tra l A sia .

In  th e  whole s e r ie s ,  th e  m o r ta l i ty  was n i l ,  and on ly  in  a 

few case s  where th e  B alan tid ium  C o li was th e  s o le  cause o f  th e  i l l n e s s ,  

cou ld  th e  p a t ie n t  be d e sc rib e d  as  being  r e a l ly  i l l .  The im pressio n  

g a in ed  was t h a t  th e  d is e a s e  was m ild , and in  many c a se s , c h ro n ic , but 

many f a t a l  cases  have been re p o r te d .

No c y s ts  were d isco v e re d  in  th e  s to o ls  o f any c a se .

No sou rce  o f in f e c t io n ,  a p a r t from th e  human c a se s , was 

d isco v ered  in  t h i s  o u tb reak .

I n t e s t i n a l  co n ten ts  o f  sheep and c a t t l e  k i l l e d  in  th e  town 

s la u g h te r-h o u se  were examined, and no B a la n tid ia  found.



The e x c re ta  o f  g o a ts  and sam ples o f r i v e r  w a te r re v e a le d  no 

B a la n t id ia .

Follow ing th e  co n c lu sio n  o f t h i s  in v e s t ig a t io n  on December 3 1 s t, 

1948, case s  o ccu rred  much l e s s  f re q u e n t ly ,  b u t a l l  con tinued  to  be 

ad m itted  to  th e  I s o la t io n  H o sp ita l  fo r  tre a tm e n t.

I  l e f t  Abadan in  September 1949 but Dr. I .S .  S tew art, P a th o lo g is t  

to  th e  A n g lo -Iran ia n  O il Co. L td . ,  Abadan, r e c e n t ly  inform ed me in  a  

p e rso n a l com m unication, t h a t  a  case  o f  B a la n t id ia s is  i s  now somewhat 

o f a  r a r i t y .

A human to  human tra n s m is s io n  o f th e  in f e c t io n  th e re f o r e  seems 

to  be e s ta b l is h e d .



F. TREATMENT

Two cases  w ere ad m itted  to  H o sp ita l  w ith  p o s i t iv e  s to o l  

r e p o r ts ,  bu t su b se q u en tly , no B a la n t id ia  were found. No tre a tm e n t was 

given  in  th e s e  two c a s e s .

S u lp h ag u an id in e .

S u lphaguan id ine was g iv en  to  seven case s  o f uncom plicated  

b a l a n t i d i a s i s .  20 gm. was g iven  d a i ly .  3 c a se s  re c e iv e d  a  t o t a l  o f 

20 gm* each , one case  40 gm., one case  60 gm., one 80 gm. and one 100 gm. 

M epacrine.

As m epacrine had proved su c c e s s fu l in  th e  tre a tm e n t o f 

G ia r d ia s i s ,  i t  was g iv en  a  t r i a l .  5 cases  each were g iven  m epacrine 

.1  gm. t h r i c e  d a i ly .  One case  in  t h i s  group, had p re v io u s ly  re c e iv e d  

su lp h ag u an id in e , 80 gm.

M ercury B in io d id e .
24In  view o f Shun-Shin’ s su ccess  w ith  m ercury b in io d id e ,

5 cases  were g iven  two in tra m u sc u la r  in je c t io n s  o f  1 /2  g r .  w ith  an 

in te r v a l  o f two days between in je c t io n s .

S to v a r s o l .

E leven c a se s  were g iven  s to v a rs o l g r .  4 t h r i c e  d a i ly  fo r  

5 days, a  t o t a l  o f 60 g r .  F i f ty  cases  were g iven  s to v a rs o l g r .  4 t h r i c e  

d a i ly ,  u n t i l  th e  s to o ls  became n e g a tiv e , when tre a tm e n t was s topped .

Of th e s e  f i f t y ,  th r e e  cases had one d a y 's  tre a tm e n t (12 g r .  s to v a r s o l ) ,  

e lev en  had two d a y 's  (24 g r . ) ,  tw en ty -seven  had th r e e  d a y 's  (36 g r . )  and 

n in e  had fo u r d a y 's  tre a tm e n t (48 g r« ) .

Twenty c a se s  which w ere p o s i t iv e  a t  fo llow -up  o r  re la p se d  

w ith in  s ix  m onths, were a lso  t r e a t e d  w ith s to v a r s o l  u n t i l  th e  s to o ls



became n e g a t iv e . S ix  cas68 had 2 days tre a tm e n t (24 g r . ) ,  e leven  had 

3 days (36 g r . )  and th r e e  had 4 d a y 's  (48 g r . ) .  (See T ab le  I I  ) .

T h ir te e n  f u r th e r  case s  were t r e a t e d  in  s im i la r  m a n n e r ,i .e .  w ith  

s to v a r s o l ,  bu t a s  th e s e  su b seq u en tly  l e f t  th e  employ o f th e  Company, o r  

w ere non-em ployees and cou ld  n o t be t r a c e d  f o r  fo llo w -u p , th e y  a re  ex­

cluded  from f u r th e r  m ention in  t h i s  s e r i e s .

The tre a tm e n t i s  summarised in  T ab le  I .

T ab le  I .

No. of cases Drug D aily No. o f days Method of
t r e a te d used dose tre a tm e n t a d m in is t r a te

x 7 S u lphaguan id ine 20 gm. 1 to  5 O ral

x 5 M epacrine . 3 gm. 5 O ral

x 5 Mercury b in io d id e 1 /2  g r . 2 In tra m u sc u la r
in je c t io n

11 S to v a rso l 12 g r . 5 O ral

50 p lu s S to v a rso l 12 g r . 1 to  4 O ral
20 fo llow -up

No tre a tm e n t -  2 c a se s •

x  Some o f th e s e  cases  were t r e a te d  w ith  two d i f f e r e n t  drugs.



T ab le  11 summarises th e  number of days tre a tm e n t and q u a n ti ty  

o f s to v a r s o l  a d m in is te re d  to  th e  l a s t  f i f t y  cases  o f th e  e e r ie s  and 

th o s e  c a se s  p o s i t iv e  a t  fo llow -up  o r  w ith  r e la p s e ,  b e fo re  th e  s to o ls  

became n e g a t iv e .

T ab le  I I

No. o f  e a se s  Days o f  Q u an tity  o f
tre a tm e n t s to v a r s o l  ( g r s . )

3 1 12

17 2 24

38 3 36

12 4 48

Average number o f  days tre a tm e n t:  2 .84

Average q u a n t i ty  o f  s to v a rs o l  g iv en : 34.1 g r .



G IMMEDIATE RESPONSE TO TREATMENT

Seven c a se s  were t r e a t e d  w ith  su lp h ag u an id in e . In  fo u r 

th e  s to o ls  became n e g a tiv e , and in  th r e e ,  rem ained p o s i t iv e .

F ive c a se s  w ere t r e a t e d  w ith  m epacrine . In  no c a se  d id  

t h e  s to o ls  become n e g a tiv e .

F iv e  c a se s  w ere t r e a t e d  w ith  m ercury b in io d id e  by in j e c t i o n .  

In  no ca se  d id  th e  s to o ls  become n e g a tiv e .

One ca se  who had concom itant amoebic d y sen try  re c e iv e d  

te n  in tra m u sc u la r  in je c t io n s  o f  em etine h y d ro c h lo r id e  g r .  1 bu t 

B alan tid ium  C o li p e r s i s te d  in  th e  s to o ls .

S ix ty -o n e  o r ig in a l  c a s e s ,  two r e la p s e s  w ith in  s ix  m onths, 

and e ig h te e n  p o s i t iv e  fo llow -upB , were t r e a t e d  w ith  s to v a r s o l .  No 

c a se  f a i l e d  to  respond  to  t h i s  t re a tm e n t,  th e  s to o ls  becoming n e g a tiv e  

in  every  ca se .

In  two c a se s  who had no tre a tm e n t,  t h e  s to o ls  spon tan eo u sly  

became n e g a tiv e .



H. RESULT OF FOLLOW-UP.

Of th e  two eases  which had  no tre a tm e n t,  one had a  n e g a tiv e , 

and one a  p o s i t iv e  s to o l ,  s ix  months l a t e r .

The one p o s i t iv e  was t r e a t e d  w ith  s to v a r s o l  u n t i l  th e  s to o ls  

became n e g a tiv e , and s ix  months l a t e r  th e  s to o ls  were s t i l l  n e g a t iv e .

S u lphaguan id ine , m epacrine, o r  m ercury b in io d id e , o r  a 

com bination  o f  th e s e  d rugs, was used in  th e  tre a tm e n t o f sev en teen  c a se s . 

A ll th e s e  c a se s  had a  p o s i t iv e  s to o l a t  fo llow -up  a f t e r  s ix  m onths.

A ll w ere n e g a tiv e  s ix  months l a t e r ,  a f t e r  tre a tm e n t w ith  s to v a r s o l .

Of th e  s ix ty -o n e  cases  t r e a te d  w ith  s to v a rs o l  a t  th e  o u ts e t  

two re la p se d , one in  one month, th e  o th e r  in  two m onths. Four had a  

p o s i t iv e  s to o l  on fo llo w -u p , and f i f t y - f i v e  a  n e g a tiv e  s to o l .  The two 

re la p s e s  and fo u r p o s i t iv e  fo llow -ups w ere t r e a te d  ag a in  w ith s to v a r s o l ,  

and a l l  had a  n e g a tiv e  s to o l  s ix  months l a t e r .

A ll cases  in  th e  s e r i e s ,  th e r e f o r e ,  were perm anently  cured 

by s to v a r s o l ,  a lthough  two tre a tm e n ts  were re q u ire d  in  s ix  c a se s .

T ab le  I I I  summarises th e  im m ediate resp o n se  to  tre a tm e n t and 

r e s u l t  o f  fo llow -up .

No. o f 
cases

2

7

5

5

61

Treatm ent
g iven

None 

Sulphaguanid ine 

M epacrine 

Mercury b in io d id e  

S to v arso l

Imm. r e s u l t  o f 
tre a tm e n t 

S to o l S to o l

R elapses Follow -up.

poa,

3

5

5

neg,
2

61

S too l
pos.
1

7

5

5

4

S too l
neg.

55



I CASE REPORTS.

The s o c ia l  and economic c o n d itio n s  and environm ent o f each 

c a se  were ap p ro x im ate ly  th e  same. The p a t i e n t s  l iv e d  in  mud o r  mud- 

b r ic k  houses in  Abadan Town o r  nearby  n a t iv e  v i l l a g e s .  U nless o th e r ­

w ise  s ta te d  in  in d iv id u a l  r e p o r t s ,  th e r e  was no in d o o r w a te r  supp ly , 

n o r s a n i t a t i o n .  A ll cases  were P e rs ia n  a r t i s a n s  o r  la b o u re r s .

Case No. I .

O ccupation: Lead B urner Age: 26 y e a rs .

Movements d u ring  l a s t  two y e a rs : 

h o t out o f  Abadan.

C ontact w ith  a n im a ls :

None, d u ring  p a s t seven y e a rs .

P as t H is to ry :

One a t ta c k  o f  d ia rrh o e a  l a s t i n g  3 days, 1 y e a r  ago. He 

d id  no t p ass  b lood and was n e t o f f  work.

P re se n t A tta c k :

P a t ie n t  was ad m itted  to  h o s p i t a l  com plain ing  o f d ia r rh o e a , o f 

two days d u ra tio n , and c e n t r a l  abdom inal pa in  which was com plete ly  

r e l ie v e d  by s to o l .  The bowels w ere open about f iv e  tim es  d a i ly ,  bu t 

h e  had n o t seen any b lo o d . He had vom ited tw ic e , th e  day b e fo re  

ad m issio n .

E xam ination:

Abdominal T enderness: L o c a lise d  midway between um b ilicu s  and

l e f t  a n t e r io r  s u p e r io r  i l i a c  sp in e .

P a lp a b le  M asses: Sigmoid co lon  p a lp a b le .



Case 1 c o n tin u e d .

E xam ination c o n tin u ed .

P ro c to sco p ic  F in d in g s : Seven in ch es  o f  bowel examined. No le s io n

seen . S o ft faec es  p r e s e n t .

S to o l:

M acroscopic: Loose brown.

M icro sco p ic : No c e l l s .  V e g e ta tiv e  B alan tid ium  C o li p r e s e n t .

C u ltu re : No p a thogen ic  organ ism s.

T rea tm en t:

S u lphaguan id ine  gm. 20 was g iven  in  d iv id e d  doses over a 

p e rio d  o f  24 h o u rs .

The fo llo w in g  day, B alan tid ium  C o li were sc a n ty  in  th e  s to o l ,  

and a f t e r  two days, w ere no lo n g e r  p re s e n t.  P ain  d isap p ea red  on th e  

second day, and th e  p a t ie n t  was d isch a rg ed  w e ll .

F o lio w- u p : (6 months)

The p a t ie n t  had rem ained w e ll ,  a p a r t  from o c c a s io n a l abdom inal 

p a in , r e l i e v e d  by s to o l .

S to o l: No c e l l s .  V eg e ta tiv e  B alan tid ium  C o li p re s e n t ,  and a s c a r i s

ova.

P a t ie n t  was re -a d m itte d  to  h o s p i ta l  and t r e a te d  w ith  s to v a rs o l  

g r .  IV t h r i c e  d a i ly  fo r  th r e e  days, a f t e r  which B alan tid ium  C o li d i s ­

appeared  from th e  fa e c e s .

Follow ing sa n to n in  g r .  I l l ,  one a d u lt  a s c a r i s  was passed .

On d isc h a rg e , th e  p a t ie n t  s ta t e d  h i s  abdom inal pa in  was 
com plete ly  gone.

A fu r th e r  s ix  months l a t e r ,  th e  man had rem ained w e ll ,  and 

th e re  w ere no B alan tid ium  C o li in  h i s  s to o l .



21.

Case No. 2 .

O ccupation : P la n t A tte n d a n t. Age: 23 y e a rs .

Movements d u rin g  l a s t  two y e a r s :

Not out o f Abadan.

C ontact w ith  a n im a ls :

Sheep a re  k ep t a t  h i s  home, bu t h e  h as  l i t t l e  c o n tac t w ith  them . 

P a s t H is to ry :

No p rev io u s a t ta c k s  o f d ia r rh o e a .

P re se n t A tta c k :

The p a t ie n t  f i r s t  s ta te d  th a t  h e  had had d ia rrh o e a  fo r  f iv e  

days, th e n  com plained o f  fe v e r  fo r  e lev en  days, and abdom inal d isco m fo rt 

due to  c o n s t ip a t io n .  The im pression  g a in ed  was t h a t  th e  man had 

re p o rte d  s ic k  f o r  no very  good reason  a t  a l l*

E xam ination:

Abdominal T enderness: N il ,

P a lp a b le  M asses: N il .

P ro c to sc o p ic  F in d in g s : Seven in ch es  o f bowel in s p e c te d . N il

abnormal seen .

S to o l:

M acroscopic: Loose brown.

M icro sco p ic : No c e l l s .  V eg e ta tiv e  B alan tid ium  C o li and

T ric h o stro n g y lu s  ova p re s e n t .

C u ltu re : No p a th o g en ic  organism s.

T rea tm en t:

M epacrine .1  gm. t h r i c e  d a i ly  was g iv en , fo r  f iv e  days.

The s to o ls  rem ained p o s i t iv e  fo r  B alan tid ium  C o li, and th e  

p a t ie n t  was d isch a rg ed .



Case No. 2 co n tin u ed .

F o llow -up : (6 m onths)

The p a t ie n t  was w e ll ,  b u t B alan tid ium  C o li were s t i l l  p re se n t 

in  th e  s to o l .

He was re -a d m itte d , and t r e a t e d  w ith  s to v a rs o l  g r .  IV th r i c e  

d a i ly  fo r  th r e e  d ays. On th e  fo u r th  day, th e  s to o ls  were n e g a t iv e .

On f u r th e r  fo llow -up  s ix  months l a t e r ,  t h e  s to o ls  were s t i l l

n e g a t iv e .

c »<»6  MO- 3 .

O ccupation : Lead B lender. Aged: 35 y e a rs .

Movements during  l a s t  two y e a rs :

15 months in  Abadan. The p rev ious 9 m onths, h e  worked on th e  

la n d , some 300 m iles  N orth o f Abadan.

C ontact w ith  a n im a ls :

C ontact w ith  sheep and c a t t l e ,  p rev io u s  to  coming to  Abadan. 

P as t H is to ry ;

No p rev io u s h i s to r y  o f d ia rrh o e a .

P re se n t A ttack :

D uration  o f symptoms 4 d ay s. The p a t ie n t  com plained o f  fe v e r , 

m a la ise , a n o re x ia , d ia rrh o e a  and vom iting , w ith  abdom inal p a in . The 

pa in  was r e l ie v e d  by s to o l ,  and he had n o tic e d  b lood in  h i s  m o tions, on 

s e v e ra l  o c c a s io n s . F o r th e  l a s t  two days, th e r e  had been some tenesm us. 

The bowels moved 8 - 1 0  tim es d a i ly .

E xam ination :

Abdominal T enderness: Caecum and sigm oid co lon  te n d e r .



Caae No, 3 c o n tin u ed .

E xam ination co n tin u ed .

P a lp a b le  m asses: Caecum and sigm oid colon th ic k e n e d  and p a lp a b le

P ro c to sc o p ic  F in d in g s : Seven in ch es  o f  bowel in s p e c te d . A few sm all

hyperaem ic a re a s  seen in  upper rectum . F i r s t  

deg ree  haem orrhoids p re s e n t .

S to o l ;

M acroscopic: Unformed brown w ith  mucus.

M icro sco p ic ; Many pus c e l l s  and red  b lood c o rp u sc le s .

B alan tid ium  C o li p re s e n t.

C u ltu re : B. Dys. F lex n e r.

T rea tm en t:

On r e c e ip t  o f th e  p o s i t iv e  s to o l c u l tu r e  tre a tm e n t w ith  sulpha* 

g u a n id in e  20 gm. d a i ly  was commenced.

A fte r  one d a y 's  tre a tm e n t,  B alan tid ium  C o li d isap p ea red  from

th e  s to o l .

The p a t i e n t 's  co n d itio n  improved s t e a d i ly ,  and a f t e r  5 days 

tre a tm e n t (100 gm. su lp h ag u an id in e) th e  s to o ls  w ere norm al. P roctoscopy  

re v e a le d  no ab n o rm ality  a p a r t from th e  haem orrho ids.

Two n e g a tiv e  s to o l  c u l tu r e s  were o b ta in e d , and th e  p a t ie n t  

d isc h a rg e d .

Follow -up: (6 months)

P a t ie n t  was w e ll , bu t th e  s to o ls  co n ta in ed  B alan tid ium  C o li.

He was re -a d m itte d ,a n d  t r e a te d  w ith  s to v a rs o l g r .IV  th r i c e  d a i ly  fo r  two 

days. The s to o l  th e n  being  n e g a tiv e , th e  man was d isch a rg ed .

A f u r th e r  s ix  months l a t e r ,  th e  s to o ls  rem ained n e g a t iv e .
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Case No. 4 .

O ccupation ; Pointsm an Age: 26 y e a rs .

Movement8 d u rin g  l a s t  two y e a r s :

Not ou t o f Abadan.

C ontact w ith  a n im a ls :

None.

P rev io u s  H is to r y :

N ever had d ia rrh o e a  b e fo re .

P re se n t A tta c k :

D iarrh o ea  o f one d a y 's  d u ra tio n . C ireum ~um bilical p a in , no t 

r e l ie v e d  by s to o l .  No b lood  had been seen  and p a t ie n t  f e l t  q u i te  v e i l .

E xam ination:

Abdominal T enderness: C ircum -um bilica l o n ly .

P a lp a b le  M asses: N i l .
P ro c to sco p ic  F in d in g s : Seven in ch es  o f bowel in sp e c te d .

N il abnormal seen .

S to o l :

Mac ro s c o p ic : Unformed brown.
M ic ro s c o p ic : B alan tid ium  C o li and A sc a ris  ova

p re s e n t .

C u ltu re : No pa th o g en ic  organism s.

T rea tm en t:

S ince , fo r  a  week fo llo w in g  adm ission  to  h o s p i ta l ,  no B alan tid ium  

C o li were found in  th e  s to o ls ,  no tre a tm e n t was g iv en .

Follow ing tre a tm e n t fo r  h i s  A sc a ris  in f e c t io n ,  th e  p a t i e n t 's

abdom inal pain  d isap p ea red , and h e  was d isch a rg ed .

F o lio w- u p : (6 months)

P a tie n t  had rem ained w e ll ,  and no B alan tid ium  C o li were found 

in  th e  s to o ls .



T his p a t ie n t  was g iven  su lp h ag u an id in e  20 gm. in  one day. The 

s to o ls  became n e g a t iv e  fo r  B alan tid ium  C o li on th e  second day.

On fo llo w -u p , th e  s to o ls  were a g a in  p o s i t iv e .  S to v a rso l was 

g iv e n  fo r  th r e e  days, and th e  s to o ls  became n e g a t iv e .

S ix months l a t e r ,  th e  s to o ls  were s t i l l  n e g a t iv e .

Case No. 6.

O ccupation: Ward boy Age: 40 y e a rs .

Movements du ring  l a s t  2 y e a rs :

A part from 15 days le a v e  in  B ush ire , a  so u th e rn  p ro v in ce  o f 

P e r s ia ,  9 months ago, h e  had n o t been o f f  Abadan I s la n d .

C on tact w ith  a n im a ls :

None, s in c e  5 o r  6 y e a rs  ago.

P a s t H is to ry :

Two p rev io u s  a t ta c k s  o f  d ia rrh o e a  du ring  th e  p a s t y e a r . He 

co u ld  no t say  how long  each a t ta c k  had l a s t e d .

P re se n t A tta c k :

The p a t ie n t  was ad m itted  to  h o s p i ta l  com plaining o f  d ia rrh o e a  o f  

4 d a y 's  d u ra tio n , w ith  pain  in  th e  l e f t  low er abdomen and some tenesm us. 

The p a in  was r e l ie v e d  by s to o l .  He bowels w ere open about s ix  tim es 

d a i ly ,  and some b lood  had been n o tic e d  on s e v e ra l o c c a s io n s . There 

were no o th e r  symptoms.

E xam ination:

Abdominal T enderness: Tender over ascend ing  and descending co lon .

P a lp a b le  M asses: Sigmoid colon th ic k e n e d .



Case No. 6 co n tin u ed .

E xam ination c o n tin u ed .

P ro c to sc o p ic  F in d in g s : Seven in c h es  o f  bowel in s p e c te d . H yper-

aemia and sm all haem orrhages from upper rectum . 

A r e c ta l  swab showed many B a la n tid ia  on 

m icroscop ic  exam ination .

S to o l :

M acroscopic: Loose brown, w ith b lood and mucus.

M ic ro sco p ic : Many red  b lood  c e l l s  and pus c e l l s .  V egeta­

t i v e  B alan tid ium  C o li, A sc a r is  ova, and 

T ric h o stro n g y lu s  ova p re s e n t .

C u ltu re : No pathogen ic organism s.

T rea tm en t:

M epacrine .1  gm. t h r i c e  d a i ly  was g iven  fo r  f iv e  days.

Follow ing t h i s ,  th e  p a t ie n t  f e l t  w e ll and d ia rrh o e a  had ceased , 

b u t m o t i le  B alan tid ium  C o li were s t i l l  p re sen t in  th e  s to o ls .

Twa in tra m u sc u la r  in je c t io n s  of m ercury b in io d id e  gr.^j- were 

g iv en , w ith  a  two day in te r v a l  between in je c t io n s .

The s to o ls  rem ained p o s i t iv e .

Follow ing sa n to n in  g r . I I I  and a purge, seven round worms were 

p assed . The p a t ie n t  was d isch arg ed .

Follow -up (6 months)

P a t ie n t  had had two a t ta c k s  o f d ia rrh o e a  l a s t i n g  two and f iv e  

days. No blood had been seen, bu t th e re  had been some abdom inal p a in .

He had n o t re p o r te d  s ic k .

The S to o ls  con ta ined  B alan tid ium  C o li.

The man was re -a d m itte d  to  h o s p i ta l ,  and t r e a te d  w ith



2*7.

Case No. 6 co n tin u e d .

F o llow -up  co n tin u ed .

s to v a r s o l  g r .IV  t h r i c e  d a i ly  fo r  two days. The s to o ls  became n e g a tiv e , 

and h e  was d isc h a rg e d .

A f u r th e r  fo llow -up  s ix  months l a t e r  rev e a le d  no re c u rre n c e  o f  

th e  d ia rrh o e a  and th e  s to o ls  n e g a tiv e  fo r  B alan tid ium  C o li .

Case No. 7.

T his p a t ie n t  was t r e a te d  w ith  su lp h ag u an id in e  20 gm. The 

s to o ls  became n e g a t iv e , bu t were p o s i t iv e  on fo llow -up  s ix  months l a t e r .

T reatm ent w ith  s to v a rs o l  was th e n  c a r r ie d  o u t.  The s to o ls  

became n e g a tiv e  fo r  B alan tid ium  C o li, and w ere s t i l l  n e g a tiv e  on a  

f u r th e r  fo llo w -u p .

Case No. 8.

O ccupation : J e t t i e s  W orker. Age; 24 y e a rs .

Movements du rin g  p a s t two y ea rs :

The l a s t  s ix  months had been spent in  Abadan. The p rev io u s

e ig h teen  months in  th e  Army, in  S u ltanabad , a  tow nship  in  th e  h e a r t  o f 

P e r s ia .

C ontact w ith  an im a ls :

None s in c e  a r r i v a l  in  Abadan. P re v io u s ly ,w ith  sheep , g o a ts ,

donk eys and c a t t l e .

P a s t H is to ry :

One p rev ious a t ta c k  o f d ia rrh o e a  a  y ea r ago, w h ile  in  th e



Case No. 8 co n tin u ed .

P a s t H is to ry  co n tin u e d .

Army. He was h o s p i ta l i s e d  fo r  15 days, bu t cou ld  g iv e  no accoun t o f 

f in d in g s  o r  tre a tm e n t g iv e n .

P re se n t A tta c k :

The p a t ie n t  com plained o f d ia rrh o e a  o f  one d a y 's  d u ra tio n , w ith  

l e f t  s id e d  abdom inal p a in , r e l ie v e d  by s to o l .  There was some tenesm us, 

b u t no b lood  had been seen . He f e l t  fevered , and had l o s t  h i s  a p p e t i te .

E xam ination:

Abdominal T en d ern ess: 

P a lp a b le  M asses: 

P ro c to sco p ic  F in d in g s :

S to o l :

M acroscopic:

M icroscop ic :

L o c a lise d  in  l e f t  i l i a c  fo s sa .

Sigmoid colon p a lp a b le .

Seven inches o f  bowel in s p e c te d . M ild 

hyperaem ia o f r e c t a l  mucosa. Some mucus 

p re s e n t.  There were la rg e  numbers o f 

B alantid ium  C o li in  th e  mucus.

F lu id  s to o l w ith  mucus.

Many pus c e l l s ,  red  blood c e l l s  and 

B alantid ium  C o li.

No pathogenic organism s.C u ltu re :

T rea tm en t:

S u lphaguanid ine gm.60 was g iven  in  d iv id ed  doses ov er th r e e  days. 

At th e  end o f  t h i s  tim e , th e  d ia rrh o e a  had stopped and th e  p a t ie n t  f e l t  

w e ll ,  b u t v e g e ta tiv e  B alantid ium  C o li were s t i l l  p re sen t in  th e  s to o ls .

T reatm ent w ith  su lphaguan id ine  was s topped .

A few days l a t e r ,  d ia rrh o e a  w ith  mucus in  th e  s to o ls  re c u r re d .

Two in tra m u sc u la r  in je c t io n s  o f  mercury b in io d id e  gr.-J- were
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Case No. 8 co n tin u ed .

Treatm ent co n tin u e d .

g iv e n  w ith  an in t e r v a l  o f two days. The c o n d itio n  rem ained unchanged, 

t h e  s to o ls  s t i l l  p o s i t iv e .

The d ia rrh o e a  ceased  on a K aolin  m ix tu re , and th e  p a t ie n t  was 

d isch a rg e d , though th e  s to o ls  remained p o s i t iv e .

Follow -up (6  months)

There had been in te r m i t te n t  sh o rt bou ts o f  d ia rrh o e a , and th e  

s to o ls  co n ta in ed  B alan tid ium  C o li. The man was re -a d m itte d  to  h o s p i ta l  

and g iven  s to v a rs o l  g r .  IV th r i c e  d a i ly  fo r th r e e  days.

The s to o ls  became n e g a tiv e , and were s t i l l  n e g a tiv e  on f u r th e r  

fo llo w -u p , s ix  months l a t e r .

Case No. 9 .

O ccupation ; Bitumen F i l l e r  Age; 34 y e a rs .

Movements during  l a s t  two y e a rs :

In  Abadan a l l  th e  tim e .

C ontact w ith  an im a ls :

None.

P a s t H is to ry :

No p rev io u s  a t ta c k s  o f d ia rrh o e a .

P re se n t A tta ck :

The p a t ie n t  complained o f  d ia rrh o e a  o f  one d a y 's  d u ra tio n . 

He had abdom inal p a in  above th e  um bilicus re l ie v e d  by s to o l .  H is 

bowels had moved f iv e  tim es th e  day b e fo re  adm ission , bu t he had not

seen  any blood.



Cage No. 9 co n tin u ed . 

E xam ination :

Abdominal T enderness: 

P a lp a b le  M asses; 

P ro c to sc o p ic  F in d in g s :

S to o l :

M acroscopic:

M icroscopic :

C u ltu re :

T rea tm en t:

M epacrine .1 gm. t h r i c e  d a i ly  was g iven  fo r  f iv e  days.

A lthough th e  s to o ls  became m acro sco p ica lly  norm al, B alan tid ium  

C o li were s t i l l  p re se n t on th e  s ix th  day.

Two in tram u scu la r  in je c t io n s  o f mercury b in io d id e  gr.*j|* were g iven  

a t  an i n t e r v a l  o f  two days.

The s to o ls  rem ained p o s i t iv e ,  and th e  p a t ie n t  was d isch a rg e d .

Follow -up (6  months)

P a t i e n t ’ s s to o l  s t i l l  con ta ined  v e g e ta tiv e  B alan tid ium  C o li .

He was re -a d m itte d  and t r e a te d  w ith  s to v a rs o l fo r  th r e e  days.

The s to o ls  became n eg a tiv e  on th e  fo u rth  day.

F u r th e r  fo llow -up  s ix  months l a t e r ,  rev ea led  no B alan tid ium  

C o li in  th e  s to o ls .

S l ig h t ly  te n d e r  ju s t  above u m b ilicu s .

N il .

Seven inches o f  bowel examined. G ranu lar 

hyperaem ia of upper r e c ta l  mucosa. In  

sc rap in g s  o f t h i s  a re a , were many 

B alan tid ium  C o li.

Loose w ith  some mucus.

Some pus c e l l s  and B alan tid ium  C o li p re s e n t .  

No pathogen ic  organism s.



Age: 30 y e a rs .O ccupation : Bitumen F i l l e r

Movements d u ring  l a s t  two y e a rs :

Not ou t o f Abadan.

C on tact w ith  a n im a ls :

None.

P a s t H is to ry :

No p rev io u s  a t ta c k s  o f  d ia rrh o e a .

P re s e n t A tta c k :

On adm ission , th e  p a t ie n t  com plained o f  m ild  d ia rrh o e a  o n ly , o f 

th r e e  days d u ra tio n . He had no pain  and had no t seen b lood . H is on ly  

o th e r  com plaint was o f  s l ig h t  headaches d u rin g  th e  p rev io u s  month. 

Examin a t io n :

None.

None.

Seven inches o f  bovel in sp e c te d . N il 

abnormal seen .

Abdominal T enderness: 

P a lp a b le  M asses: 

P ro c to sco p ic  F in d in g s :

S to o l:

M acroscopic:

M icroscop ic :

Loose brown.

V egeta tive  B alan tid ium  C o li and T ric h o -  

s tro n g y lu s  ova p re s e n t.

No pathogenic organism s.C u ltu re :

T rea tm en t:

Two in je c t io n s  o f mercury b in io d id e  gr.-jj- were g iven  a t  two days 

i n t e r v a l .  The s to o ls  remained p o s i t iv e ,  and th e  p a t ie n t  was d isch a rg e d .



32.

Case No. 10 co n tin u ed .

F o llow -up : (6 m onths)

The p a t ie n t  had rem ained v e l l t  bu t th e  s to o ls  s t i l l  co n ta in ed  

B alan tid ium  C o li .

He was re -a d m itte d  and g iven  s to v a r s o l  fo r  fo u r  days*

The s to o ls  became n e g a tiv e , and w ere n e g a tiv e  on fu r th e r  

fo llo w -u p  s ix  months l a t e r .

Case No. 11.

T h is  p a t ie n t  had a  concom itant in f e c t io n  w ith  B. Dys. Boyd.

He re c e iv e d  a t o t a l  o f 80 gm. su lphag u an id in e  over fo u r  days. At th e  

end of t h i s  tim e , h i s  s to o l  s t i l l  co n ta in ed  B alan tid ium  C o li. H epacrine  

was g iven  f o r  f iv e  days, bu t th e  s to o ls  rem ained p o s i t iv e .

At fo llow -up , h i s  s to o l  was s t i l l  p o s i t iv e .  S to v a rso l was 

g iv e n  fo r  2 days, when B alan tid ium  C oli d isappea red  from th e  s to o l .

S ix  months l a t e r ,  th e  s to o l was s t i l l  n e g a tiv e .

Case No. 12.

T his p a t ie n t  was t r e a te d  w ith two in je c t io n s  o f  mercury 

b in io d id e  g r .  The s to o ls  remained p o s i t iv e ,  and were p o s i t iv e  a t

fo llo w -u p .

Follow ing s to v a rs o l fo r  th r e e  days, th e  s to o ls  were n e g a tiv e  

s ix  months l a t e r .

Case No. 13.

H epacrine was given to  t h i s  p a t ie n t  fo r  f iv e  days, bu t th e
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Case No. 13 co n tin u e d .

s to o ls  rem ained p o s i t iv e .  They were s t i l l  p o s i t iv e  on fo llo w -u p .

S to v a rso l was g iven  fo r  two days, when th e  s to o ls  became n e g a tiv e  

and had  rem ained n e g a tiv e  s ix  months l a t e r .

Case No. 1 4 .

O ccupation : E le c t r i c ia n .  Aged: 39 y e a rs .

Movements du ring  p a s t two y e a rs :

In  Abadan f o r  th e  p a s t e ig h t months. P re v io u s ly  in  Is fa h a n , 

a  town in  n o rth e rn  P e r s ia .

C on tact w ith  a n im a ls :

None a t  a l l .

P a s t H is to ry :

No p rev io u s  a t ta c k s  o f  d ia rrh o e a .

P re s e n t A tta c k :

A dm itted to  h o s p i ta l  com plaining o f d ia rrh o e a  f o r  4 days, w ith  

abdom inal p a in  and tenesm us. The pain  was no t r e l ie v e d  by s to o l .  He 

had  up to  seven bowel movements a day, and had seen blood on se v e ra l

o c c a s io n s . He com plained a lso  o f headache, m a la ise , fe v e r , and lo s s  o f

a p p e t i t e .

E xam ination :

Abdominal T enderness: In l e f t  low er abdomen.

P a lp a b le  M asses: None.

P ro c to s c o p ic  F in d in g s : Seven inches o f bowel in sp e c te d . A few

hyperaem ic a rea s  seen upper rectum .



Case No. 14 c o n tin u e d .

S to o l :

M acroscopic: Mucus and b lood .

M icro sco p ic : Many pus c e l l s ,  red  blood c e l l s  and B alan tid ium

C o li p re s e n t.

C u ltu re : B. Dys. F lex n e r.

T rea tm en t:

On r e c e ip t  o f  th e  p o s i t iv e  s to o l c u l tu r e ,  su lphaguan id ine  20 

d a i ly  was commenced, in  d iv ided  doses. On th e  second day, p a t ie n t  was 

much im proved. On th e  fo u rth  day, th e  bowels were norm al, and th e  

p a t ie n t  f e l t  w e ll , bu t th e  s to o ls  s t i l l  co n ta in ed  B alantid ium  C o li . 

S u lphaguan id ine  was stopped , 60 gm. having  been g iv en .

Two n e g a tiv e  s to o l  c u l tu re s  were o b ta in ed , and th e  p a t ie n t  

d isc h a rg e d .

Fo11ow*»up (6 months)

The man was w e ll, bu t th e  9 to o ls  s t i l l  co n ta in ed  B alan tid ium  

C o li .  He was re -a d m itte d  and given  s to v a rso l g r .  IV t h r i c e  d a i ly  fo r  

1 day. The s to o ls  became n e g a tiv e , and he was d isch arg ed .

A fte r  a  f u r th e r  s ix  months, th e  s to o ls  were s t i l l  n e g a tiv e .

Case No. 15 .

O ccupation : Watchman StfaSs ^  y e a rs .

Movements during  p as t two years.:

Not out o f Abadan a t  a l l*

C ontact w ith  an im als:

None.
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Case No. 15 c o n tin u e d .

P a s t H is to ry :

No p rev io u s  a t ta c k s  o f d ia rrh o e a  ad m itted .

P re s e n t A ttack ;

Complains o f d ia rrh o e a  fo r  two days, w ith  abdom inal pain  

r e l i e v e d  by s to o l .  No b lood had been seen , and he was q u i te  w e ll o th e rw ise . 

E xam ination:

Abdominal T en derness: None p re se n t.

P a lp a b le  M asses: S lig h t  th ic k e n in g  o f caecum and sigm oid

co lon .

P ro c to sco p ic  F in d in g s : Seven inches o f bowel examined. Hyper-

aem ia o f  upper rectum , w ith  some mucus 

p re s e n t. S everal sm all u lc e ra te d  a re a s  

were p re s e n t.  S crap ings o f  th e  u lc e r s  

con tained  many B alan tid ium  C o li .

S to o l :

M acroscopic: F lu id  brown w ith  mucus.

M icro sco p ic : Many pus c e l l s ,  a  few red  b lood c e l l s  and

B alantid ium  C o li p re s e n t.

C u ltu re : No pathogenic organism s.

T rea tm en t:

S to v a rso l g r.IV  th r i c e  d a i ly  was given fo r  f iv e  days. On th e  

t h i r d  day, th e  bowels were norm al, th e  p a t ie n t  f e l t  w e ll, and B alan tid ium  

C o li had d isap p ea red  from th e  s to o ls .  A f te r  f iv e  days tre a tm e n t, th e  

s to o ls  were s t i l l  n e g a tiv e , and th e  p a t ie n t  was d ischarged .



Case No. 15 c o n tin u e d .

F o llow -u p : (6 months)

P a t ie n t  had had  one m ild  a t ta c k  o f d ia rrh o e a  s in c e  d isc h a rg e  from 

h o s p i t a l ,  l a s t i n g  two days* He had not been o f f  work*

On exam ination  h i s  s to o l  was now found to  c o n ta in  m o tile  B alan tid ium  

C o li .  He was re«-adm itted to  h o s p i ta l  and g iven  12 g r .  s to v a r s o l  d a i ly  fo r  

th r e e  days. H is s to o l  th en  became n eg a tiv e  ag a in .

F u r th e r  fo llow -up  s ix  months l a t e r  showed no B alan tid ium  C o li

p re se n t*

Case No. 16*

B alan tid ium  C o li d isappeared  spon taneously  from th e  s to o ls  a f t e r  

adm ission  to  h o s p i t a l ,  so no tre a tm e n t was g iv en .

At fo llow -up  6 months l a t e r ,  th e  s to o ls  were ag a in  p o s i t iv e .

S to v a rso l was g iv en  fo r  two days, when th e  s to o ls  became n e g a tiv e , and

were s t i l l  n e g a tiv e  on fo llow -up  a  f u r th e r  s ix  months l a t e r .

Case No. 17.

O ccupation: Road Sweeper Age: 20 y e a rs .

Movements during  p a s t two y e a rs :

Apart from 3 months in  Ahwaz, a  town some 80 m ile s  n o rth  of 

Abadan, te n  months ago, he had not been ou t of Abadan.

C on tact w ith  a n im a ls :

Keeps sheep, bu t has no co n tac t w ith  o th e r  an im a ls .



Case No. 17 co n tin u ed .

P a s t H is to ry :

One a t ta c k  o f d ia rrh o e a  two y ea rs  p re v io u s ly , w h ile  doing m i l i ta ry  

s e r v ic e .  H o s p i ta l is e d  fo r  6 days. Was given nftiite t a b l e t s  to  ta k e .  

P re se n t A tta c k :

A dm itted to  h o s p i ta l  com plaining o f th r e e  days d ia rrh o e a , w ith 

p a in  in  th e  l e f t  i l i a c  fo s sa  which was re lie v e d  by s to o l .  Bowels were 

open 5 - 7  tim es  d a i ly ,  and blood had been p re sen t on two o c c a s io n s . He 

had  no o th e r  com p la in ts , and f e l t  q u i te  w e ll.

E xam ination:

In  l e f t  i l i a c  fo s sa .

None.

Seven inches of bowel examined. M ild 

hyperaem ia o f th e  upper r e c t a l  mucosa.

Loose faec es  p re s e n t.

Loose brown, w ith  b lood and mucus.

Many pus c e l l s  and a  few red  blood c e l l s ,  

and B alantid ium  C o li p re s e n t .

No pathogenic organism s.

T rea tm en t:

S to v a rso l g r .  IV th r i c e  d a ily  was g iven fo r  f iv e  days.

A f te r  two days tre a tm e n t, B alantid ium  C o li had d isap p ea red  from 

th e  s to o ls ,  and d ia rrh o e a  had ceased. A f te r  fo u r days, p a in  had gone,

and th e  s to o ls  were n o m a l.

The p a t ie n t  was d ischarged  w ell on th e  seventh  day.

Abdominal T enderness: 

P a lp a b le  M asses: 

P ro c to sco p ic  F in d in g s ;

S to o l :

M acroscop ic : 

M icroacopic:

C u ltu re :
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Cage No. 17 co n tin u ed .

F o llow -up : (6 months)

The man was w ell and had had no re c u rre n c e  of d ia r rh o e a . The 

s to o ls  co n ta in ed  no B alan tid ium  C o li.

C ase No. 18.

O ccu p a tio n : F a in te r  Age: 30 y e a rs .

Movements during  p a s t two y e a rs :

Has no t been out of Abadan.

C o n tac t w ith  a n im a ls :

None.

P a s t H is to ry ;

P a tie n t  has nev er had d ia rrh o e a  b e fo re .

P re s e n t A tta c k :

A dm itted to  h o s p i ta l  com plaining o f d ia rrh o e a  of f iv e  days 

d u ra t io n .  He had abdominal pa in  tf iich  was re l ie v e d  by s to o l .  Ho had 

n o tic e d  blood in  h i s  m otions on sev e ra l o ccasio n s, and com plained a lso  

o f  some g id d in e ss  and m uscular p a in s .

In  l e f t  and r ig h t  hypochondrium.

Upper ascending  colon th ic k e n e d .

Seven inches o f bowel examined. N il 

abnormal seen . Soft fa e c e s  p re s e n t.

Loose brown.

Balantidium  C oli (m o tile )  and T rich o stro n g y lu s  

ova p re se n t.

Abdominal T enderness: 

P a lp a b le  M asses: 

P ro c to sc o p ic  F in d in g s :

S to o l:

M acroscopic:

M icroscopic:
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Cftse_Jlo<_ 18 co n tin ijed.

T re a tm e n t:

S to v a rso l gr* IV th r i c e  d a i ly  fo r  f iv e  days were g iv e n .

A f te r  th e  f i r s t  d a y 's  tre a tm e n t, B alantid ium  C o li d isap p ea red  

from th e  s to o ls .  By th e  fo u rth  day, a l l  pa in  had gone, and th e  p a t ie n t  

f e l t  w e l l .

F o llo w -u p : (6 months)

There had been no recu rren ce  of d ia rrh o e a , and th e  s to o ls  were 

n e g a t iv e  fo r  B alan tid ium  C o li.

Case No. 19 .

O ccu p a tio n ; B o ile r  Maker Age: 18 y e a rs .

Movements in  p a s t two y e a rs :

Never been away from Abadan.

C ontact w ith  an im a ls :

None.

P as t H is to r y :

One a t ta c k  o f  d ia rrh o e a  a year ago. H o sp ita l is e d  fo r  f iv e  days 

re c o rd s  show h e  had F lexner D ysentery.

P re se n t A tta c k :

Complaining now o f  d ia rrh o ea  fo r  two days. H* has no pa in  and 

has no t s s s n  blood , h i s  on ly  o th s r  co n p la in t being o f a fo a lin g  o f  p u ls a -  

t i o n  in  th e  ep ig astriu m .

E xam ination :

Abdominal T enderness: Nono*

P a lp a b le  M asses; None.

P r o c to s c o p ic  F in d in g s: Seven inches o f bowel examined. N il
abnormal seen.
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Case No. 19 co n tin u ed .

S to o l :

M acroscopic: Unformed brown, w ith T aenia segm ents.

M ic ro sco p ic : A fe v  red  blood c e l l s ,  v e g e ta t iv e  B alan tid ium

C o li, and T aenia ova p re s e n t.

C u l tu r e : No pathogenic organism s.

Scgfet^en^:

S to v a rso l g r .  IV th r i c e  d a i ly  was g iv en  f o r  f iv e  d ay s .

A f te r  th r e e  days, B alantidium  C oli d isappeared  from th e  s to o ls ,

b u t th e  p a t ie n t  com plained of some c e n tra l  abdominal p a in .

On th e  seven th  day f i l i x  mas trea tm en t was g iv en . About n in e

f e e t  o f  tapeworm was passed but no head.

The p a t ie n t  was d ischarged  on th e  te n th  day, f e e l in g  w e ll .  

F o llow -up : (6 months)

The p a t ie n t  was w e ll. There had been no re c u rre n c e  o f 

d ia r rh o e a , and th e r e  were no B alantidium  C oli in  th e  s to o ls .  T aen ia  ova 

w ere p r e s e n t•

Case No. 22 .

O ccupation : F i t t e r .  35 y e a r s .

Movements d u ring  p a s t two years,:

Not ou t of Abadan.

C on tac t w ith  an im a ls :

F a i r ly  c lo se , w ith sheep, g o a ts , and c a t t l e .

P a s t H is to ry :

Not had d ia rrh o ea  b e fo re .
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Case No. 32 c o n tin u ed .

P re se n t A tta c k :

A dm itted to  h o s p i ta l  com plaining o f d ia rrh o e a  o f  one day9s 

d u ra t io n ,  w ith  abdom inal p a in  re lie v e d  by s to o l .  The day b e fo re  adm ission  

h i s  bow els had moved f iv e  tim es , and he had n o tic e d  blood in  th e  s to o l .

He f e l t  s ic k  and t i r e d ,  bu t o therw ise  had no com pla in ts .

E xam ination :
■i
!

Abdominal T enderness: Tender in  l e f t  i l i a c  fo s sa . j

P a lp a b le  M asses: None.

P ro c to sc o p ic  F in d in g s : Seven inches o f bowel in sp e c te d . U&ny
i j  
' i

haem orrhagic a re a s  and a  few u lc e r s  seen low er 

p e lv ic  colon, and upper rectum . Blood and mucus 

in  lumen of bowel. Many B alan tid ium  C o li were 

p resen t in  sc rap in g s  from f lo o r  o f  u lc e r s .  j

:j

Blood and mucus.

Many pus c e l l s  and red  blood c e l l s  p re s e n t .

T richocephalus d isp a r  ova and v e g e ta tiv e  

Balantidium  C o li p re se n t.

No pathogenic organism s.

S to v a rso l g r .  IV th r ic e  d a i ly  fo r  f iv e  days was g iven .

A f te r  th e  f i r s t  day, no B alantidium  C oli were seen, and by th e

t h i r d  day, th e  s to o ls  were normal and th e  p a t ie n t  had no p a in .

B efore d isch arg e  from h o s p i ta l ,  th e  p ro c to sco p ic  appearance was

norm al.

S to o l :

M acroscop ic:

M icroscop ic :

C u ltu re :

T rea tm en t:
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Case No. 22 co n tin u ed .

F o llow -up : (6 months)

The man had ramained w oll, and no B alantid ium  C o li wore soon 

on s to o l  exam ination*

Case No. 26 .

O ccu p a tio n : Bitumen F i l l e r  Ago: 30 y e a rs .

Movements d u rin g  p as t two y e a rs :

For th e  l a s t  13 months, in  Abadan. P rev io u s ly  in  h i s  v i l l a g e  

n e a r  S h ivaz , a  town in  th e  mountain ranges o f so u th -e a s t P e rs ia .

C on tact w ith  an im als :

C a t t l e  in  h i s  v i l l a g e .  None, s in c e  coming to  Abadan.

P a s t H is to ry :

S ta te s  he  has never had d ia rrh o ea  b e fo re .

P re s e n t  A tta c k :

D iarrh o ea  fo r  fo u r days, accompanied by c e n tr a l  abdominal p a in , 

r e l i e v e d  by s to o l .  He f e l t  fevered , and had vomited a  few timoB. He

had n o tic e d  a  l i t t l e  blood in  h is  s to o l once. Bowels were moving 5 - 8  

t im e s  d a i ly .

S x a a in a tio n :

Ahdnnrinal T enderness: Over h e p a tic  and sp len ic  f le x u re s  o f co lon .

P ro c to sc o p ic  Findings.:

P a lp a b le  Masses: Ascending colon s l ig h t ly  th ick en ed .

Seven inches of bowel examined. No 

abnorm ality  seen . S o ft faec es  p re s e n t .

S te e l :

M acroscopic: Loose brown

M icroscop ic : Balantidium  C oli p resen t
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Case No. 26 co n tin u ed .

S to o l c o n tin u e d ;

C u ltu re : No pathogenic organism s.

T rea tm e n t:

S to v a rso l g r .  IV t h r i c e  d a ily  was p re sc r ib e d . On th e  t h i r d  

day , th e  abdom inal pa in  had gone, and he f e l t  v e i l .  The morning 

specim en o f s to o l  on th e  fo u rth  day con tained  no B alantid ium  C o li, and 

s to v a r s o l  was stopped , 36 g r .  having been given  over th r e e  days.

The s to o ls  remained n eg a tiv e  fo r  a  subsequent two days, and 

th e  p a t ie n t  was d isch arg ed .

F o llo w -u p ; (6 months)

T here had been no recu rren ce  o f d ia rrh o e a , and no B alan tid ium  

C o li  w ere p re s e n t in  th e  s to o ls .

O ccuga^g ij^  Labourer* y e a rs .

Movements du ring  l a s t  tw o years?

Not away from Abadan.

C on tac t w ith  a n im a ls :

None.

P a s t H is to ry ;

On. p r.v i.ous a t ta c k  o f d ia rrh o ea  about a  year ago, which l a s t a d  

t h r e .  d ay s . H . was not in  h o s p i ta l ,  and no fu r th e r  d e t a i l s  were f o r th -

com ing.

P re se n t A tta c k :

P a t ie n t  complained o f d ia rrh o ea  fo r  one day on ly , bu t w ith  th e  

p re se n c e  o f  b lood  in  th e  s to o ls .  He had pa in  in  th e  l e f t  i l i a c  fo s sa ,
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Case No. 27 co n tin u e d .

P re se n t A tta ck  c o n tin u e d .

r e l ie v e d  by s to o l ,  and tenesm us. The bowels had moved s ix  tim e s , th e  

day b e fo re  ad m issio n .

E xam ination;

Abdominal T en d e rn ess ; In  l e f t  i l i a c  fo s sa  o n ly .

P a lp a b le  M asses; None.

P ro c to sc o p ic  F in d in g s ; Seven in c h e s  o f bowel exam ined. T hree sm all

u lc e r a te d  a re a s ,  one haem orrtiag ic , seen , in  

low er p e lv ic  co lo n . S c rap in g s  c o n ta in ed  many 

B alan tid ium  C o li .

S to o l :

M acroscopic; Blood and mucus o n ly .

M icro sco p ic : Many pus c e l l s ,  re d  b lood  c e l l s  and v e g e ta t iv e

B alan tid ium  C o li p re s e n t .

C u ltu re : No p a thogen ic  o rgan ism s.

T rea tm en t;

S to v a rso l g r .  IV t h r i c e  d a i ly  was commenced. By th e  t h i r d  

day, th e  s to o ls  were m ic ro s c o p ic a lly  norm al a p a r t  from th e  p resen ce  o f 

B alan tid ium  C o li ,  and on th e  fo llow ing  day, th e s e  had d isap p ea red  from th e  

s to o l*

Two days l a t e r ,  th e  p a t ie n t  was d isch a rg e d , hav ing  had 36 g r .  

o f s to v a r s o l  over a  p e rio d  o f  th r e e  d ay s .

F ollow -up; (6 months)

T here had been no re c u rre n c e  o f d ia rrh o e a , and B alan tid ium  

C o li were no t p re se n t in  th e  s to o ls .
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Casa No. 28

O ccupation: Wireman Age: 25 y e a rs

Movamenta d u rin g  l a s t  two y e a r s :

The p re v io u s  one y e a r  had  been sp en t in  Abadan. B efore t h a t  

h e  f a s  in  M as jid -i-S u la iw a n , an o i l - f i e l d  in  th e  h i l l s ,  150 m ile s  from Abadan. 

C ontact w ith  an im ala :

Sheep and cows in  M as jid -i-S u la iw a n . None s in c e  coming to  Abadan. 

P a s t H is to ry :

S e v e ra l m ild  a t ta c k s  o f d ia rrh o e a  o v e r th e  l a s t  y e a r .  None 

l a s t e d  more th a n  fo u r days, and h e  had no m ed ica l tre a tm e n t o r  in v e s t ig a t io n .  

No b lood  had been seen .

P re se n t A tta c k :

Com plaint was made on ly  o f d ia rrh o e a , o f  two d a y 's  d u ra t io n .

No b lood  had been seen , he  had no p a in , and f e l t  q u i te  w e ll .  He re p o r te d  

s ic k  because  he had had s im i la r  a t ta c k s  b e fo re .

E x a m in a tio n :

Abdominal T en derness: None.

P a lp a b le  M asses: L iv e r  one f in g e r -b re a d th  en la rg ed  below  c o s ta l

m argin .

P ro c to sco p ic  F in d in g s : Seven in c h es  o f  bowel in s p e c te d . No

ab n o rm ality  n o ted .

S to o l:

M acroscopic: Loose brown.

M icroscopic :

C u ltu re :

V eg e ta tiv e  B alan tid ium  C o li ,  Ankylostoma ova, 

and T rich o a tro n g y lu s  ova p r e s e n t .

No pathogen ic  organism s.



Case Ho. 28 c o n tin u e d .

T rea tm en t:

S to v a rso l g r .  IV t h r i c e  d a i ly  was g iv o a . T reatm ent was s to p p ed  

on th e  io u r th  day, shea t h e  s to o ls  became n e g a t iv e .  A verm ifuge was 

g iv e n  a  few days l a t e r  and th e  p a t ie n t  d isc h a rg e d .

Fo llow -up ; (6 m onths)

The man had rem ained w e ll .  T here had been no re c u r re n c e  o f 

d ia r rh o e a . Ankylostoma ova w ere p re se n t in  th e  s to o l ,  b u t no B alan tid iu m  

C o li .

Case No* 29.

O ccupation : Garage W orker Age: 21 y e a r s .

Movements during  l a s t  two y e a rs :

Not ou t o f  Abadan.

C ontact w ith  a n im a ls :

None.

P as t H is to ry :

No p rev io u s a t ta c k s  o f  d ia r rh o e a .

P re se n t A ttack :

P a t ie n t  com plained o f d ia rrh o e a  fo r two days, w ith  c e n t r a l  abdominal 

p a in , r e l ie v e d  by s to o l .  The bow els had been open fo u r  tim es  d a i ly ,  lo o s e , 

bu t no b lood  had been seen . He com plained a lso  o f  backache.

E xam ination:

/Abdominal T end ern ess: C ircu m -u m b ilica l.

P a lp a b le  M asses: Ascending colon th ic k e n e d , and l i v e r  ju s t  f e l t .

P ro c to sc e p ic  F in d in g s : Seven inches o f  bowel examined. No

ab n o rm ality  seen .
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Case No. 29 c o n tin u ed /

S to o l:

M acroscopic: Loose brown.

M icro sco p ic : B alan tid ium  C o li p re s e n t ,

~ C u ltu re : No p a th o g en ic  organ ism s.

T rea tm en t:

S to v a rso l g r .  IV t h r i c e  d a i ly  mas g iv e n .

On the  second day, pa in  had gone, th e  s to o l  co n ta in ed  no 

B alan tid ium  C o li , and tre a tm e n t was s topped .

Fo llow -u p : (6 months)

The p a t ie n t  was w e ll ,  and no B alan tid ium  C o li were found in  

th e  s to o ls .

Case No. 30.

O ccupation : L abourer Age: 45 y e a rs .

Movements during  p a s t two y e a r s :

Not out o f  Abadan.

C ontact w ith  a n im a ls :

None.

P a s t H is to ry :

No p rev io u s  a t ta c k s  o f  d ia rrh o e a .

P re se n t A tta c k :

D iarrhoea  fo r  th r e e  days, w ith  sometimes s l ig h t  tenesm us. 

There was no abdom inal pa in  and no b lood had been seen .

Exam ination:

Abdominal T enderness: None.

P a lp a b le  M asses: None.



Case No, 30 c o n tin u e d .

E xam ination c o n tin u e d !

P ro c to sc o p ic  F in d in g s : Seven in ch es  o f  bowel in s p e c te d .  A few

4 sm all g re y ish  u lc e r s  seen  in  low er p e lv ic

co lo n . S c rap in g s  co n ta in ed  many B alan tid ium  

C o li .

S to o l ;

M acroscopic:

M icro sco p ic :

C u ltu re :

T rea tm en t:

S to v a rso l g r .  IV t h r i c e  d a i ly  was commenced. On th e  t h i r d  day, 

B alan tid ium  C o li had d isap p ea red  from th e  s to o ls  and tre a tm e n t was s to p p ed .

P ro c to sco p y , b e fo re  d isc h a rg e  two days l a t e r ,  showed normal 

ap p ea ran ces .

F o I I o w u p : (6 months)

No re c u rre n c e  o f d ia rrh o e a  had o c c u rre d , and th e  s to o ls  were 

n e g a tiv e  fo r  B alan tid ium  C o li .

Loose brown.

B alan tid ium  C o li p re s e n t .  

No pa th o g en ic  organ ism s.

The l a s t  f iv e  ca se  h i s t o r i e s  a re  ty p i c a l  o f  th o se  o f  th e  

rem ainder o f  th e  s e r i e s ,  except fo r  cases  33, 38, 47, 56, 60 and 68 which 

a r e  d esc rib e d  below. Cases 32, 51 and 53 were p o s i t iv e  on fo llo w -u p . 

They were ag a in  t r e a te d  w ith  s to v a r s o l ,  and a t  subsequent fo llow -up  no 

B alan tid ium  C o li were found.



O ccupation? Sweeper Age: 34 y e a rs

Movements du ring  p a s t two y e a rs :

,4 The p a s t y e a r  h as  been sp en t in  Abadan. P re v io u s ly , h e  l iv e d  

in  l i i s  v i l l a g e  n e a r  S h ira z .

C on tact w ith  a n im a ls :

Sheep in  h i s  v i l l a g e .  None s in c e  coming to  Abadan.

P a s t H is to ry ;

He h as  had b o u ts  o f  d ia rrh o e a , u s u a lly  w ith  some abdom inal p a in , 

o f f  and on, f o r  some y e a rs .  He has n ev e r had m edical tre a tm e n t fo r  th e s e .  

P re se n t A tta c k :

The p re se n t bout had l a s t e d  one day b e fo re  adm ission . He com­

p la in e d  o f  tenesm us and p a in  in  th e  r ig h t  hypochondrium . He a ls o  had  

backache and com plained o f  l o s s  o f  w eigh t, and a p p e t i t e ,  and g e n e ra l m a la ise . 

Exam ination:

Abdom inal T enderness: A scending colon te n d e r .

P a lp a b le  M asses: A scending colon th ic k e n e d , and l i v e r  f e l t .

P ro c to sc o p ic  F in d in g s : Seven in ch es  o f bowel examined. No

ab n o rm ality  seen .

S to o l:

M acroscopic: S e m i-f lu id ,y e llo w ish  fa e c a l m a tte r  s tre a k e d

w ith  mucus

M icroscop ic :

C u ltu re :

Scanty  red  b lood c e l l s ,  C harcot-Leyden 

c r y s ta l s ,  v e g e ta t iv e  Entomoeba H is to ly t ic a  

and B alan tid ium  C o li p re s e n t.

No p a thogen ic  o rgan ism s.



Case No. 33 c o n tin u e d .

T rea tm en t:

Em etine h y d ro c h lo r id e  g r . l  was g iv e n  by in tra m u sc u la r  in je c t io n  

d a i ly  .fo r  10 days.

By th e  e le v e n th  day, Entomoeba H is to ly t ic a  had  d isap p ea red  from 

th e  s to o ls ,  bu t B alan tid ium  C o li were s t i l l  p re s e n t .  The p a t ie n t  f e l t  

w e l l .

S to v a rso l g r .IV  was g iv en  th r i c e  d a i ly  fo r  f iv e  days.

B alan tid iu m  C o li d isap p ea red  from th e  s to o ls  on th e  t h i r d  day. 

R e ten tio n  enem eta o f Y atren  were g iven  f o r  f iv e  days.

Fo llow -up; (6 m onths)

The p a t ie n t  was w e ll .  He had had no re c u rre n c e  o f d ia r rh o e a .

No B alan tid ium  C o li w ere found in  th e  s to o ls .  Entomoebae w ere a ls o  a b se n t.

Case No. 38.

O ccupation : L abourer Age: 48 y e a rs .

Movements during l a s t  two y e a r s :

Has no t been ou t o f  Abadan.

C on tact w ith  a n im a ls :

None.

P a s t H is to ry :

I n te r m it te n t  a t ta c k s  o f d ia rrh o e a  f o r  th e  p a s t s ix  y e a rs .  He 

was n ev er in  h o s p i t a l ,  bu t on s e v e ra l  o cca s io n s  re c e iv e d  m ed icine  a t  th e  

o u t - p a t i e n t 's  departm en t. No re c o rd  o f  th e  tre a tm e n t h e  had was a v a i la b le .  

The a t ta c k s  had sometimes been accompanied by p a in , and h e  had sometimes 

seen  b lood . He had no t l o s t  w eigh t, and on th e  whole f e l t  q u i te  w e ll.



Case No, 38 c o n tin u e d .

P re se n t A tta c k :

On adm ission , d ia rrh o o a  had  bsan  p re s e n t fo r  t h r e e  days. The 

bowels, w ere moving th r e e  to  e ig h t tim es  d a i ly .  He had no p a in , bu t b lood  

hag  been seen  on s e v e ra l o c c a s io n s . T here was some tenesm us.

E x a m in a tio n ;

L ocated  in  l e f t  i l i a c  fo s s a .

Sigmoid colon th ic k e n e d .

P ro c to sc o p ic  F in d in g s ; Seven in c h es  o f bowel examined. Many sm all

u lc e r s  seen  in  low er p e lv ic  and upper r e c t a l  

mucosa. L i t t l e  su rround ing  inflam m atory  

r e a c t io n .  S crap ings showed many B alan tid ium  

C o li p r e s e n t .

Abdominal T enderness; 

P a lp a b le  M asses;

S too ls

M acroscopic:

M icroscop ic :

Blood and mucus.

Many pus c e l l s ,  red  b lood  c o rp u sc le s  and 

B alan tid ium  C o li p re s e n t .

C u ltu re : No p a thogen ic  organ ism s.

T rea tm en t:

S to v a rso l g r .  IV th r i c e  d a i ly  was commenced.

On th e  second day, th e  s to o ls  were m a c ro sc o p ica lly  norm al, bu t 

c e l l s  were s t i l l  p re sa n t m ic ro sc o p ic a lly  and Ankylostoma ova w ere p re s e n t .

On th e  t h i r d  day B alan tid ium  C o li were ab sen t and a lso  th e  

inflam m atory  c e l l s .

Treatm ent fo r  th e  an k y lo sto m ia sis  was g iven , and th e  p a t ie n t  

d isch a rg e d  w e ll .

Three weeks l a t e r ,  th e  p a t ie n t  was re -a d m itte d  to  h o s p i ta l  w ith



52.

Case No. 38 c o n tin u e d .

T reatm ent continued*

a  re c u rre n c e  o f  d ia r rh o e a . B alan tid ium  C o li w ere ag a in  p re se n t in  th e  

s to o ls*  bu t no b lo o d .

P roctoscopy  showed e s s e n t i a l l y  th e  same p ic tu r e  a s  b e fo re .  

S to v a rso l m ed ica tio n  was ag a in  commenced) a s  b e fo re .  

B alan tid ium  C o li p e r s i s te d  in  th e  s to o ls  u n t i l  th e  f i f t h  day. 

T rea tm en t was th en  s topped , 48 g r .  o f s to v a rs o l hav ing  been g iv e n .

P roctoscopy  on d isc h a rg e , showed norm al appea ran ces . 

Follow ^un: (6 months)

There had been no re c u rre n c e  o f d ia r rh o e a , and th e r e  were no 

B alan tid ium  C o li in  th e  s to o ls .

Case No. 47 .

O ccupation : L abourer Ages 34 y e a rs .

Movements d u ring  l a s t  two y e a rs :

N ine months ago h e  went to  Teheran fo r  f iv e  m onths. The r e s t  

o f th e  two y ea rs  was sp en t in  Abadan.

C ontact w ith  an im a ls :

Only w ith  h e n s .

P a s t H is to ry :

No p rev io u s  a t ta c k s  o f  d ia rrh o e a  a d m itte d .

P re se n t A tta ck :

Complained,on adm ission , o f  d ia rrh o e a  fo r  e ig h t days, w ith 

fre q u e n t vom iting . The bowels were open 4 - 7  tim es d a i ly ,  and blood

had been n o tic e d . He had some p ain  a c ro ss  th e  upper abdomen, ih ic h  was

re l ie v e d  by s to o l .  There was lo s s  o f a p p e t i te ,  aches and p a in s , and 

he  f e l t  fev e red .



53.

Case No. 47 c o n tin u e d .

E xam ination:

Abdominal T en d e rn ess : P re se n t a c ro s s  th e  upper abdomen and on

th e  l e f t  s id e .

P a lp a b le  M asses: The caecum was th ic k e n e d .

P ro c to sc o p ic  F in d in g s : Seven in ch es  o f bowel in sp e c te d . Many a re a s

o f  hyperaem ic and s e v e ra l u lc e r s  p re se n t in  

th e  low er p e lv ic  co lo n . S c rap in g s  from 

th e s e  showed many B alan tid ium  C o li .

S to o l:

M acroscopic: Loose brown w ith  a  l i t t l e  b lood .

M icro sco p ic : A few red  blood c e l l s ,  many pus c e l l s ,

v e g e ta t iv e  B alan tid ium  C o li and Tricho** 

s tro n g y lu s  ova p r e s e n t .

C u ltu re : No pa th o g en ic  organ ism s.

T rea tm en t:

S to v a rso l g r .  IV t h r i c e  d a i ly  was g iv en .

On th e  t h i r d  day, th e  s to o ls  were normal a p a r t  from th e  

p resence  o f  B alan tid ium  C o li and T ric h o s tro n g y lu s  ova, and th e  p a t ie n t  

f e l t  w e ll .  The fo llo w in g  day B alan tid ium  C o li had d isap p ea red , and 

tre a tm e n t was s topped , 36 g r .  o f  s to v a r s o l  having  been g iv e n .

P roctoscopy done b e fo re  d isch a rg e  two days l a t e r ,  showed 

normal ap p earan ces .

Two months l a t e r ,  t h i s  p a t ie n t  was re -a d m itte d  w ith  a  re c u rre n c e  

o f abdom inal p a in , and d ia rrh o e a . B alan tid ium  C o li were p re se n t in  th e  

s to o ls .  P roctoscopy  showed normal appearances.

S to v a rso l was ad m in is te red  fo r  two days, a f t e r  which B alan tid ium



Case No. 47 co n tin u e d .

T reatm ent c o n tin u e d .

CoXi were no lo n g e r  found in  th e  s to o ls .

Fo llow -un : (6 months)

» T here had been no re c u rre n c e  o f  d ia r rh o e a , and th e  p a t ie n t

was w e ll .  No B alan tid ium  C o li were p re se n t in  th e  s to o l s .

C ases Nos. 56. 60 and 68.

These p a t ie n ts  had concom itant B a la n t id ia s is  and B a c i l la ry  

D ysen tery . On adm ission  to  h o s p i t a l ,  s to v a r s o l  was g iv en  im m ediately , 

and su lp h ag u an id in e  th e ra p y  i n s t i t u t e d  on r e c e ip t  o f th e  p o s i t iv e  s to o l 

c u l tu r e  r e p o r t .

A ll th e s e  case s  w ere n e g a tiv e  on fo llo w -u p .



J . DISCUSSION

The p a tho logy  o f  B a la n t id ia s is  h as  been th o ro u g h ly  in v e s t ig a te d

by s e v e ra l  w orkers (S tro n g 14 , W alker6 and more r e c e n t ly  Koppisch and 
16

W ilking ) .  T here i s  no d iv e rg en ce  o f  o p in io n  a s  to  th e  ty p e  o f  le s io n

produced o r  th e  degree  o f  s e v e r i ty  th e s e  le s io n s  may a t t a i n .

Two main problem s o f B a la n t id ia s is  remain to  be so lv ed , f i r s t l y ,

th e  mode o f  sp re a d , and second, i t s  tr e a tm e n t.

O pinion i s  d iv id e d , as to  w hether o r  not th e  p ig  p lay s  any

6p a r t  in  human B a la n t id ia s is .  Walker i s  o f  th e  o p in io n  th a t  p ig s  s e rv e
5

as  a  r e s e r v o i r  fo r  human in f e c t io n ,  and C ra ig  and F aust s t a t e  t h a t  Z&fo

o f c a se s  g iv e  a  h i s to r y  o f  c o n ta c t w ith  p ig s .  N e ith er,h o w ev er, produces

u n d isp u ta b le  ev idence of th e  t r a n s f e r  o f th e  in f e c t io n  from a  p ig  to  man.

The evidence t o  support th e  th e o ry  o f in f e c t io n  being  c o n tra c te d  from p ig s

i s  th e re f o r e  o n ly  p resum ptive .
8

Ostroumov , a f t e r  s tu d ie s  o f a b a t t o i r  w orkers, s t a t e s  he i s

convinced th a t  t h e  p ig  p lay s  no p a r t  in  th e  epidem iology o f human
28

b a l a n t id i a s i s .  F e r r i  , from o b se rv a tio n s  on a group o f  c h ild re n  in  a  

m en ta l h o s p i ta l  in  Tonsk, concluded th e  in f e c t io n  was passed  from c h i ld  

to  c h i ld .

In  th e  s e r ie s  ju s t  d e sc r ib e d , i t  i s  c e r ta in  t h a t  p ig s  p layed 

no p e r t  in  tra n sm is s io n  o f  th e  d is e a s e .

I t  may be concluded th e re f o r e ,  th a t  B a la n t id ia s is  may be 

c o n tra c te d  from p ig s , bu t i t  i s  c e r ta in  t h a t  th e  d ise a se  can be t r a n s -  

m itte d  w ith o u t th e  p ig  a c t in g  a s  an in te rm e d ia te  h o s t .



In  th e  group o f c h i ld re n  s tu d ie d  by F e r r i  , no c y s ts  were 

seen . N e ith e r  in  my s e r i e s ,  w ere any c y s ts  seen  in  numerous s to o l  

exam inations in  each o f s e v e n ty -fo u r  c a se s . I t ,  th e r e f o r e ,  seems a 

lo g i c a l  c o n c lu s io n , th a t  tra n s m is s io n  can o ccu r in  th e  a c t iv e  c i l i a t e  

s t a t e ,  a lthough  th e  g e n e ra lly  acc ep ted  th e o ry  i s  th a t  in f e c t io n  occu rs  

by th e  sw allow ing o f c y s ts .

A few experim en ts have been c a r r ie d  ou t on human v o lu n te e rs  in  

an endeavour to  produce human B a la n t id ia s is .

The f i r s t  experim ent o f t h i s  n a tu re  was c a r r ie d  ou t in  1896.
29

Andrews , c i t e s  C assag rand i and B arnaga llo  a s  hav ing  in  t h a t  y e a r , fed

b a la n tid iu m  from man and p ig s , to  humans, bu t f a i l e d  to  in f e c t  th e

29v o lu n te e r s .  Ziemann, in  1925, a g a in  c i te d  by Andrews , fed  b a lan tid iu m  

from chim panzees to  humans, bu t a lso  f a i l e d  to  in f e c t  them. In  view

o f  th e  number o f  d i f f e r e n t  sp e c ie s  o f  b a lan tid iu m  d esc rib e d  s in c e  th o s e  

e a r ly  experim en ts, however, we cannot be su re  i t  was B alan tid ium  C oli 

which was a c tu a l ly  used .
30

Knowles and Das Gupta , in  1934 fed  tro p h o z o ite s  and c y s ts

o f  b a lan tid iu m  from th e  monkey Macacus Rhesus, to  two men. N e ith e r

developed b a l a n t id i a s i s .  However, i t  i s  now known th a t  th e  rh esu s

monkey i s  in fe c te d  by a  sp e c ie s  B alan tid ium  s im ile ,  which i s  no t

p a th o g en ic  to  man, and b a l a n t id i a s i s  would n o t,  th e re f o r e  develop .
31

R ecently,Y oung , has p u b lish e d  d a ta  on h is  experim en ts. He 

fed  c y s ts  and v e g e ta t iv e  B alan tid ium  C oli in  g e l a t in  cap su le s  to  two 

v o lu n te e r s .  Over a  p e rio d  o f 10 y e a rs , n e i th e r  developed d ia rrh o e a , o r  

ever passed  c y s ts  o r  tro p h o z o ite s  in  th e  s to o ls .  The c i l i a t e s  g iv en ,



were o b ta in e d  from a  human case , and i t  i s  s ta t e d  t h a t  both th e  c y s t i c  

and v e g e ta t iv e  forms w ere a l iv e  when pu t in  th e  c a p s u le s . I t  cannot be 

proved how ever, t h a t  th e s e  were s t i l l  a l iv e  # ien  th e y  were shed from th e  

cap su le s  in to  th e  g a s t r o - i n t e s t i n a l  t r a c t .  The r e s u l t  of t h i s  experim ent 

wotjld u n fo r tu n a te ly  th e r e f o r e  s t i l l  seem to  be open to  doubt.

The mode o f tra n sm is s io n  o f B a la n t id ia s is  rem ains open to

d eb a te .
32

As long  ago a s  1929, Sweeney , c a r r ie d  ou t experim ents on

g u inea  p ig s  w ith  b a l a n t id i a s i s  in  an endeavour to  f in d  a s u i ta b le  drug

in  t re a tm e n t.  Of many su b stan ces  t r i e d ,  she found th e  a r s e n ic a ls  gave

b e s t r e s u l t s ,  and more p a r t i c u la r ly  s to v a r s o l ,  try p a rsa m id e  and p a ra so n .

In  view  o f  t h i s  work, i t  i s  perhaps s u rp r is in g  th a t  th e s e  drugs have n o t

been g iven  a  more e x te n s iv e  t r i a l  in  th e  tre a tm e n t o f human b a l a n t id i a s i s .

The on ly  re fe re n c e  I  have found in  th e  l i t e r a t u r e  to  s to v a rs o l be ing  used 
20

i s  t h a t  o f  A t i le s  . My own r e s u l t s  in  t h i s  s e r i e s ,  would in d ic a te

s to v a rs o l  to  be o f  d e f in i t e  v a lu e . I  was unable to  confirm  th e  su ccess
24 25

o f  m ercury b in io d id e , a s  used by Shun-Shin , and Pramanik .



SUMMARY AND CONCLUSIONS.

B alan tid ium  C o li ,  a  c i l i a t e  f i r s t  d e sc r ib e d  by Malmsten in  

1857, i s  an in f re q u e n t cause  o f d y sen te ry  in  man. I t  i s  a  common in** 

h a b i ta n t  o f th e  i n t e s t i n e  o f p ig s .

I t  produces l e s io n s  in  man, m ain ly  in  th e  l a r g e  i n t e s t i n e ,  

th e s e  l e s io n s  being in d is t in g u is h a b le  from amoebic u lc e r a t io n .  P e r­

fo r a t io n  o f  th e  ileum  i s  reco rd ed , bu t i s  very  r a r e .  The p a r a s i t e  

invades b lood  v e s s e ls  and ly m phatics  o f  th e  g u t, bu t h as  n ever been known 

to  cause l i v e r  a b sc e s s .

B a la n t id ia s is  i s  u s u a lly  a  m ild  o r  ch ron ic  d is e a s e . I t  i s  

d iagnosed  by f in d in g  th e  c i l i a t e  o r  c y s ts  in  th e  s to o ls .  A m o r ta l i ty  

r a t e  o f  7$ -  29$ has been quo ted .

Treatm ent has so f a r  been v a r ie d .  Few w orkers have had  success 

u s in g  th e  same d rugs.

The ou tb reak  d e sc r ib e d  o ccu rred  among th e  n a t iv e  a r t i s a n s  

and la b o u re rs  employed by th e  A n g lo -Iran ia n  O il Co. L td . ,  on Abadan, 

an a r id  is la n d  a t  th e  head o f  th e  P e rs ia n  g u l f .

The average n a t iv e  in  t h i s  c la s s  l i v e s  under p r im itiv e  

c o n d itio n s , h as  no id e a  o f  sim ple h y g ien e , and i s  l i t t l e  in t e r e s te d  in

such . C ond itions a r e  th e r e f o r e  s u i te d  to  th e  sp read  of d is e a s e .

By employing la r g e  numbers o f  s t r e e t  c le a n e rs  and s a n i ta r y  

w orkers, and p ro v id in g  th e  usual s o c ia l  am en itie s  o f  a modern town, 

th e  O il Co. does much to  c o n tro l and p reven t d is e a s e .

B a la n t id ia s is  has been re p o r te d  in  3 a u to p s ie s  c a r r ie d  out

in  A ze rb a ija n , and in  5 .1$  of 2,000 persons examined th e r e .  These a re

th e  on ly  r e p o r ts  o f  th e  d is e a s e  in  P e r s ia ,  and no study  of th e  d is e a se



in  t h a t  c o u n try  h as  been p u b lish e d . A ll ca se s  in  th e  s e r i e s  were 

Mohammedans, and d id  not have any c o n ta c t w ith  p ig s .  The m o r ta l i ty  in  

th e  s e r i e s  was n i l ,  and th e  d is e a s e  was on th e  whole m ild . No anim al 

so u rc e -o f  t h e  c i l i a t e  was d isc o v e re d . Follow ing h o s p i t a l i s a t i o n  and 

tre a tm e n t o f a l l  ca se s  found in  Abadan o v er a p e rio d  o f  e ig h te e n  m onths, 

th e  d is e a s e  has become a  r a r i t y  in  t h a t  town.

S u lphaguan id ine , m epacrine, m ercury b in io d id e , and s to v a r s o l  

w ere used in  tre a tm e n t of ceses  in  th e  s e r i e s .  Of th e s e ,  on ly  s to v a rs o l  

e f f e c te d  a  permanent c u re .

A number o f t y p i c a l  case  h i s t o r i e s  a re  g iv en  in  d e t a i l .

I t  i s  concluded t h a t : -

1 . B a la n t id ia s is  i s  g e n e ra lly  a m ild  o r  ch ro n ic  d is e a s e .

2 . In  t h i s  s e r i e s ,  p ig s  p layed  no p a r t in  tra n sm is s io n  o f  th e

d is e a s e .

3. A human t o  human tra n s m is s io n  i s  e s ta b l is h e d .

4 . S to v a rso l i s  an e f f e c t iv e  drug in  th e  tre a tm e n t of 

B a la n t id ia s is .
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