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anjôl Dr. Barwüse, M.O.H. fo r  D e rb y sh ir e .  What was termed a 

”v ir n le n t"  form o f  B* EnterjC tid is Sporagenes was here regarded  

as the cause o f  th e  d i s e a s e ,  hav in g  been i s o l a t e d  from e ig h t  

c a s e s :  but a ”n o n ~ v iru len t"  form was a l s o  found in  the  s t o o l s  

o f  h e a lth y  p a t i e n t s .  A l l  th e se  o b s e r v e r s ,  so f a r  a s  I can  

g a th e r ,  employed agar on ly  fo r  primary c u l t i v a t i o n  and none o f  

them c a r r ie d  out any s a t i s f a c t o r y  a g g lu t in a t io n  t e s t s .

In the  f i r s t  volume o f  M ott 's  A rch iv es  o f  U eurology,  

Durham*  ̂ p u b lish ed  the r e s u l t s  o f  some work em anating from the  

Olaybury la b o r a to r y .  He c la im ed th a t  from the b lo o d ,  b i l e  and 

c e r ta in  abdominal v i s c e r a  o f  seven  out o f  e ig h t  p a t i e n t s  who 

had d ied  from D ysen tery , he had c u l t iv a t e d  a coccus so minute  

th a t  i t  was a b le  to  p ass  through the  pores o f  a B erk efe ld  f i l *  

t e r .  C u ltu res were never  made from the  f a e c e s ;  s u b c u l t iv a t io n  

in  a s e r i e s  o f  g e n e r a t io n s  was found im p o ss ib le ;  and the r e 

s u l t s  o f  a g g lu t in a t io n  and animal exp er im en ts  were n e g a t iv e .

Dr. Byre® o f  Guy's H o sp ita l  was c e r t a i n ly  the f i r s t  in  B r i t a i n  

to  show asylum r e se a r c h e r s  the  way to a sounder b a c t e r i o l o g i c a l  

knowledge o f  th e  d i s e a s e .  U sing  th e  G o h rad i-D riga lsk i medium 

i n  1904, he recovered  S h ig a 's  b a c i l l u s  from the f a e c e s  o f  fo u r  

out o f  f i v e  Olaybury p a t i e n t s  s u f f e r in g  from the acu te  form o f  ' 

the d i s e a s e  and post-m ortem  from two out o f  fou r  a d d i t io n a l  

c a s e s ,  a g g lu t in a t io n  b e in g  obta in ed  w ith  the organisms and an 

a n t id y s e n te r ic  serum i n  a d i l u t i o n  o f  1 -2 0 0 .  As a r e s u l t  o f  

fu r th e r  i n v e s t i g a t io n  he found the  b a c i l l u s  o f  B lexner  a l s o  

p r e se n t  in  s e v e r a l  o f  the s e r i e s  and in  a p r iv a te^  communica

t i o n  s t a t e d  th a t  he had d e te c te d  i t  a l t o g e t h e r  in  s i x  out o f  ,



n in e  a cu te  and f i f t e e n  out o f  t h i r t y - f i v e  ch ron ic  c a s e s ,  none 

o f  th e  l a t t e r  y i e l d i n g  S h ig a 's  b a c i l l u s .  Hewlett^® (1904)  

t e s t e d  the  sera  o f  two asylum D ysen tery  p a t i e n t s  w ith  B . Dysen  

t e r i a e  (o b ta in e d  from F le x n e r ) ,  and ob ta in ed  a p o s i t i v e  r e s u l t  

i n  1 -50  i n  one case  and 1 -100  in  the o th e r .  In a paper read  

b e fo re  the  Royal Academy o f  M edicine in  1905 MOWheeny^  ̂ d e 

sc r ib e d  a b a c i l l u s  o f  the  $an n it e - fer m en tin g  D ysen tery  group 

which had been i s o l a t e d  from a se v er e  ( su b se q u e n t ly  f a t a l )  < 

ca se  i n  Clonmel Asylum. T his organism was notew orthy inasmuch 

as i t  produced no in d o l ,  and caused the dea th  o f  s e v e r a l  rab

b i t s  w h ile  an attem pt was b e in g  made to  immunize them. In
12the f o l lo w in g  year  Oahdler o f  Olaybury i n v e s t ig a t e d  the  

fa e c e s  o f  s i x  c a se s  su sp ec ted  to  be s u f f e r in g  from Acute Dy

s e n t e r y .  "In f i v e  o f  them an organism resem b lin g  th e  P lexn er  

type was i s o l a t e d  and subm itted  to  the  u su a l  t e s t s .  The 

s i x t h  was su b seq u en tly  found t o  have I n t e s t i n a l  T u b e r c u lo s is ."  

As the r e s u l t  o f  an exam ination  o f  f i v e  c a s e s  o ccu rr in g  i n  one 

o f  th e  Su ssex  County asylums in  1908 B u shn ell^^ , u s in g  Con- 

ra d i p l a t e s ,  found no ^Dysentery b a c i l l i  p r e s e n t ,  but h is  r e 

p o r t  i s  sh o rt  and in c o m p le te .  An im portant r ese a rc h  was made 

by A v e l in e ,  B o y co tt  and Macdonald^ o f  th e  L i s t e r  I n s t i t u t e  i n

1909 . They obta ined  specim ens o f  d y s e n te r ic  f a e c e s  from G ot-  

ford  Asylum, and from se v en tee n  out o f  n in e te e n  P le x n e r 's  

b a c i l l u s  was rec o v er ed . Sp leen  and m esen ter ic  gland o f  a | 

f a t a l  case  y ie ld e d  i t  a l s o .  MacConkey's b i l e - s a l t - l a c t o s e -  

n e u tr a l  -red  agar was employed fo r  se p a r a t io n  o f  th e  organisms  

by th e se  i n v e s t i g a t o r s  f o r  th e  f i r s t  tim e i n  t h i s  work. Ag

g l u t i n a t i o n  was obta in ed  w ith  p a t ie n t s *  serum and organism up 

to  1*200 and 600, and a m u lt iv a le n t  d y sen tery  h orse  serum was

\



shown to  a g g lu t in a te  in  a d i l u t i o n  o f  1 -1000  and when t e s t e d  

to  1 - 1 0 ,0 0 0 ,  time a llow ed  b e in g  two h o u rs .

In 1910 Dr. M aca lis ter^ ^ , a l s o  o f  the  L i s t e r  I n s t i t u t e ,  

had m a te r ia l  s e n t  him from Gheddleton Asylum in  S t a f f o r d s h ir e .  

His work was p a r t i c u la r ly  d ir e c te d  towards f in d in g  ev id en ce  

o f  D ysen tery  c a r r ie r s ,  but he examined tw e n ty -e ig h t  specim ens  

from acu te  c a se s  and was a b le  to  grow B. P le x n e r  from t h i r 

t e e n .  "Among the  rem aining f i f t e e n  n e g a t iv e  sam ples th ere  

were sev en  from which some o ther  p a th ogen ic  form was i s o l a t e d ,  

which may have masked or r ep la ced  the  prim ary i n f e c t i o n . . . . .  

T w enty-five  serums from a cu te  c a s e s  gave se v e n te e n  p o s i t i v e  

r e s u l t s .  Four o f  the  rem aining e ig h t  n e g a t iv e  samples were 

obta in ed  a t  th e  v ery  commencement o f  th e  a t t a c k ,  th a t  i s  to  

sa y ,  b e fo re  the development o f  s p e c i f i c  a g g lu t in in s ."  Fur

th e r  i n v e s t i g a t io n  was c a r r ie d  out by Candler in  c o n ju n c t io n  

w ith  P r o fe s so r  Dean^^ in  1911 . They s t a t e  th a t  "out o f  s i x 

te e n  e a se s  a t  Olaybury which had symptoms o f  D ysen tery  during  

l i f e  or in  which l e s i o n s  o f  a d y s e n te r ic  c h a r a c ter  were found 

a f t e r  d ea th , f i v e  y ie ld e d  a group o f  organisms known as  Mor

g a n 's  B a c i l l u s  Ho. I ,  and fou r  y ie ld e d  b a c i l l i  spoken o f  f o r  

convenience as Morgan's Ho. 3 . ,  i . e .  a p ercen tage  o f  t h i r t y -  

one o f  Morgan 1 and tw e n ty - f iv e  o f  Morgan 3 ."  Although ad

m it t in g  th a t  in  two c a se s  an organism o f  probable F lexner  

type ( and a fterw ard s proved to be such) was i s o l a t e d ,  th e s e  

authors remark on the absence o f  b a c i l l i  o f  t h a t  group and

su g g e s t  th a t  th e y  have "died out p a r i  passu  w ith  the more 

acu te  form o f  th e  d i s e a s e ,  and t h a t  t h e i r  p la c e  has been



tak en  by the organism d escr ib ed  by Dr. Morgan, and which he 

has shown to  be a s s o c ia te d  w ith  summer d iarrh oea  in  c h i ld r e n ."  

P r e v io u s ly  th e y  say: " I t  must be s t a t e d ,  however, th a t  where

as  i n  some o f  th e  c a se s  the m a jo r ity  o f  the  c o lo n ie s  which  

appeared on the  MacConkey p la t e s  were n o n - la c t o s e  ferm en ters ,  

and a la r g e  number o f  which were p icked  o f f  and tr a n sp la n ted  

on to  s lo p e s  o f  a g a r -a g a r ,  some o f  th e s e  u n fo r tu n a te ly  d ied  

out b e fo re  th ey  cou ld  be f u l l y  examined. I t  i s  p o s s i b l e ,  

t h e r e f o r e ,  th a t  some o f  th e se  more d e l i c a t e  c o lo n ie s  may have  

been th o se  o f  th e  tru e  Shiga or F lexner  b a c i l l i . "  In t h i s  

rese a rc h  no a g g lu t in a t io n  t e s t s  were c a r r ie d  out w ith  the  

Morgan organism s.

In 1912 Tebbutt^®, working a t  the L i s t e r  I n s t i t u t e  w ith  

m a te r ia l  from Gheddleton Asylum, examined tw e n ty -e ig h t  c a s e s  

( u n c l a s s i f i e d  c l i n i c a l l y ) .  E igh t o f  th e s e  were found to  be 

e x c r e t in g  D ysen tery  b a c i l l i .  In  another  " a l l  the n o n - la c t o s e  

ferm en tin g  b a c i l l i  found showed i d e n t i c a l  c h a r a c te r s  and c o r 

responded w ith  Morgan's Ho. 4® (a p p a r e n t ly  w ith  some a f f i n i # a  

to  the D ysentery  grCup) which was a l s o  found tw ic e  i n  C lay-  

bury by Candler and Dean. The o th er  most common n o n - la c to s e  

ferm en ters found were Morgan's Ho.. 1 ,  in  seven  e a s e s .  Ho. 5 

i n  th r ee  c a se s  and Ho. 4^ i n  two c a s e s .  "Many o f  th e s e  a s 

s o c ia te d  b a c i l l i , "  he s a y s ,  "were t e s t e d  w ith  the  p a t i e n t ’ s  

serum from whom th e y  were i s o l a t e d  and in  no case  was any  

a g g lu t in a t io n  observed though p o s i t i v e  w ith  B a c i l l u s  ’T ’ i n  

each c a se ."  At the  West R id ing  o f  Y orkshire Asylum^® a s  

i n v e s t i g a t io n  o f  D ysen tery  e a s e s  was commenced l a s t  yea r  by  

the  p a t h o lo g is t  Dr. Habarro, and in  a p r e lim in a ry  n o te  i t  i s



s t a t e d  th a t  "F lexner*s b a c i l l u s  was found i n  th e  fa e c e s  o f
»

fo u r  c a se s  out o f  e ig h te e n  and t h a t  t e n  o f  th e  b l o # s  a g g lu 

t in a t e d  the F lexner  or *Y' D ysen tery  b a c i l l u s . "

From the fo r e g o in g  i t  w i l l  be s e e n ,  t h e r e f o r e ,  t h a t  in  

the  g r e a t  m a jo r ity  o f  c a se s  o f  Asylum D ysen tery  s a t i s f a c t o r i l y  

in v e s t i g a t e d ,  the organism regarded as  r e s p o n s ib le  fo r  the  

d is e a s e  has been some type o f  F le x n e r 's  b a c i l l u s .  The ba

c i l l u s  o f  Shiga has been d e te c te d  in  o n ly  one s e r i e s  o f  c a s e s  

and in  th a t  i t  was a s s o c ia t e d  w ith  the form er. B . Morgan 1 ,  

in  the  absence o f  c o n v in c in g  s e r o l o g i c a l  t e s t s ,  cannot be d e 

f i n i t e l y  h e ld  to  have a c a u sa t iv e  r ô l e ,  a lth ou gh  i t s  r e l a t i o n  

to  the Summer Diarrhoea o f  In fa n ts  seems c e r t a i n . 1? I t  i s

p o s s ib le  th a t  some member or members o f  the  C o li  group may 

take on a s p e c i f i c  path ogen ic  c h a ra cter  in  c o n n e c tio n  w ith  the 

d is e a s e  but such has not been proved.

I t  can h a rd ly  be wondered th a t  th e  r a t i o  o f  p o s i t i v e  

f in d in g s  o f  a F lexner  organism to  number o f  c a s e s  examined i s  

no h ig h e r ,  fo r  a s  M a c a l is te r  a p t ly  remarks, "a minute p o r t io n  

o n ly  o f  a sm all sample o f  a s in g le  s t o o l  i s  examined, and 

thu s much t e r r i t o r y  must be l e f t  u n exp lored ."

The p resen t  r e se a r c h ,  begun towards th e  end o f  1 9 1 1 ,  ; 

has been c a rr ied  out a t  the  London County Asylum, Her ton; and 

I w ish  here to  acknowledge my in d eb ted n ess  to  Dr. Lord, th e  

M edical Su perin ten d en t, fo r  k in d ly  a l lo w in g  me e v ery  f a c i l i t y  

towards fu r th e r in g  i t ,  and to  Mr. E .S .  Dean, la b o r a to r y  a t 

té n u a n t , f o r  much r o u t in e  a s s i s t a n c e  and many v a lu a b le  sug

g e s t i o n s .  Some o f  the  c a se s  have occurred i n  s l i g h t  epidem ic



form, but fo r  the  most p art th e y  have cropped up a t  v a r y in g  

i n t e r v a l s .  Care was taken to  make th e  c l i n i c a l  d ia g n o s is  a c 

cu rate  (a s  opposed to  o th er  d ia r r h o e a s ) ;  and when p o s s ib l e  

c o rr o b o r a tiv e  ev id en ce  was obta in ed  post-m ortem . A p a t i e n t  

a tta ck ed  w ith  the d i s e a s e  i s  as a r u le  s e n t  t o  bed com plain ing  

( i f  m e n ta l ly  a b le )  o f  headache, s e e d in e s s  and g en era l  p a in s .  

The tem perature i s  found to  be 1 0 1 -1 0 4 ° .  L a te r ,  vom itin g  may 

occur and abdominal spasms be f é l t ,  and marked ten d e rn ess  over  

the  c o lo n ,  e s p e c i a l l y  on th e  l e f t  s i d e ,  may o b ta in .  W ithin  

tw en ty -fo u r  hours d iarrh oea  g e n e r a l ly  b e g in s ,  and t h i s  i s  f r e 

q u en tly  a s s o c ia t e d  w ith  tenesm us. The appearance o f  the mo

t io n s  v a r i e s ,  but in  t y p i c a l  c a se s  th e y  are s c a n ty  and c o n s i s t  

o f  f r e s h  b lood in t im a t e ly  mixed w ith  s t i c k y  mucus, and some 

th in  f a e c a l  m a te r ia l  which has a heavy, f o e t i d  and ( to  the  

n u rses )  c h a r a c t e r i s t i c  odour. As many as  20-30 s t o o l s  may be 

passed  i n  the tw en ty -fo u r  hours, but 8 -12  i s  a u su a l  number.

In favourable  c a se s  the tem perature f a l l s  by rapid l y s i s  w i th 

i n  four  or f i v e  days and d iarrhoea  c e a s e s  w ith in  ten  days; but  

i n  th e  fu lm in a t in g  type th e  p a t i e n t  may p r e se n t  a more or l e s s  

complete p ic tu r e  o f  an actite  abdominal a f f e c t i o n ,  w ith  much 

c o n s t i t u t i o n a l  d is tu rb an ce  and r a p id ly  in c r e a s in g  c o l l a p s e ,  

ending in  d e a th .

TECHNIQUE.

The techn iqu e  has been th a t  adopted by most r e c e n t  i n 

v e s t i g a t o r s ,  w ith  a few minor m o d i f i c a t io n s .  A l l  ea se s  o f  

d ia r r h e a  n e c e s s i t a t i n g  treatm ent i n  bed have been examined, 

and a s  soon as p o s s ib l e  a f t e r  a motion has been passed  a f l a k e
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o f  mucus (p r e fe r a b ly )  or p a r t i c l e  o f  f a e c a l  m a te r ia l  i s  c o l 

l e c t e d  by means o f  a s t e r i l i s e d  p latinum  n e e d le  and dropped  

d i r e c t  in to  a tube o f  s t e r i l e  normal s a l i n e • The f l u i d  i s  

shaken up and from i t  two or th ree  drops are  p la ced  upon a 

p la t e  o f  MacConkey’s medium, and c a r e f u l l y  spread by means o f  

a d e lta -sh a p ed  g l a s s  rod which was p r e v io u s ly  kept in  a lc o h o l  

and was flamed b e fo re  u s e .  A second p la t e  i s  in o c u la te d  by  

sm earing the su r fa c e  w ith  the  rod w ith ou t re-chargiBg i t .  In  

many o f  my r ec e n t  c a se s  I have used a l s o  an agar p la t e  fo r  

the purpose o f  o b ta in in g  a tru er  p ic tu r e  o f  th e  f l o r a  p r e s e n t ,  

the b i l e  s a l t  medium havin g  an I n h ib i t in g  e f f e c t  on the growth  

o f  c e r ta in  organisms.^® Some have recommended the  d i r e c t  ap

p l i c a t i o n  o f  the mucus to  the p l a t e ,  but so  fa r  as I have seen  

the r e s u l t in g  growth ten ds to  become too  c o n f lu e n t .  A f te r  

t h i r t y - s i x  hours in  the in cu b a to r  a t  37^ C, growth i s  u s u a l l y  

w e l l  advanced and i t  i s  p o s s ib le  to  d i s t in g u i s h  l a c t o s e -  from 

n o n - la c to s e  fer m en ter s .  While t h e o r e t i c a l l y  one ought to  

p ic k  o f f  a l l  the w h ite  c o lo n ie s ,  the  expense o f  tim e and media 

i s  such a c o n s id e r a t io n  when the work i s  b e in g  done m erely  in  

o n e 's  l e i s u r e ,  th a t  I have made i t  a p r a c t ic e  to  s e l e c t  t h r e e ,  

th e s e  having been chosen  because o f  showing some d i f f e r e n c e s  

under the  hand l e n s  or low power. As a r u l e ,  however, such  

d i f f e r e n c e s  depend c h i e f l y  on the v a ry in g  c o n d it io n s  o f  the  

medium and the  abundance o f  the  red c o l o n i e s .  The presen ce  

o f  B . Proteus and B. Pyocyaneus, t o o ,  q u ic k ly  a l t e r s  the s t a t e  

o f  th e  p l a t e .  C onsequently I am unable t o  endorse the s t a t e 

ment^ th a t  "the c o lo n ie s  o f  B. B y se n te r ia e  on MacConkey's



agar are  to  some e x te n t  c h a r a c t e r i s t i c  in  th a t  each  w h ite  

c o lo n y  i s  surrounded hy a c l e a r  zone d i s t i n c t l y  more y e l lo w  

( i . e .  more a lk a l in e )  in  colour than the r e s t  o f  the medium."

8ùhc u l t u r e 8 from the  s e l e c t e d  c o lo n ie s  are then  made in  l a c t o s e  

g lu c o se ,a n d  mannite b r o th s .  L actose  i s  used to  confirm the  

p rev io u s  r e a c t io n ;  g lu c o se  to  sep arate  gas from non-gas pro

ducers (D ysen tery  b a c i l l i  b e in g  o f  l a t t e r  t y p e ); and mannite  

to  determ ine whether the organism b e lo n g s  t o  the  Shiga or F le x 

n er  group. A s to c k  c u ltu r e  o f  such growth i s  k ep t on an agar  

s lo p e .  This i s  sub cu ltu r ed  ev ery  two months, and from i t ,  

when tim e i s  more c o n v e n ie n t ,  fa r th e r  t e s t s  are  c a r r ie d  out  

w ith  v a r io u s  su g a rs , g lu c o s id e s  and a l c o h o l s .  Litmus m ilk  i s  

a l s o  in o c u la te d  and P eptone water ( 1 ^ )  fo r  the Indol r e a c t io n .  

In some o f  my l a t e r  c a se s  where i t  was n e c e s s a r y  t o  o b ta in  an 

e a r ly  d ia g n o s is  f o r  i s o l a t i o n  or c u r a t iv e  ( autogenous v a c c in e )  

r e a so n s ,  I  have examined the l a c t o s e  c u ltu r e  f o r  m o t i l i t y  a f 

t e r  e ig h t  hours and t e s t e d  fo r  a g g lu t in a t io n  w ith  a F lexn er  

immune serum.

RESULT OF CULTURES.

C u ltu res  have been made from the f a e c e s  o f  t h i r t y - f i v e  

p a t i e n t s  s u f f e r in g  from Acute D ysen tery , and in  tw en ty -fo u r  

in s ta n c e s  d y s e n te r y - l ik e  (F le x n e r)  organisms have been r e 

covered . Three o f  the n e g a t iv e  c a s e s ,  however, and two a d d i

t i o n a l  ones from which c u l tu r e s  were n o t  made d u rin g  l i f e  

proved f a t a l ,  and b a c i l l i  o f  the  type were found i n  the la r g e  

i n t e s t i n e .  Thus, out o f  t h i r t y - s e v e n  c a s e s  examined the
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b a c i l l i  were i s o l a t e d  from tw e n t y -e ig h t .  In the remaining  

n in e  l a c t o s e  ferm en ters o n ly  were grown tw ic e ;  organisms o f  

the  Gaertner group th r ee  t im es;  and B. P r o te u s ,  B . Pyocyaneus,I
Bé P a e c a l i s  A lk a l ig e n e s  and a b a c i l l u s  w ith  some resem blances  

to  th a t  o f  Shiga once each .

As regards th e  g en era l  appearance o f  the  p l a t e s  n o th in g  

remarkable has been observed . In on ly  a few  in s ta n c e s  have 

th e  p a le  c o lo n ie s  outnumbered the  red ( e . g .  Case 23 , r a t io  

eq u a ls  116 :23) and in  th o se  p la t e s  from which D ysen tery  organ

isms have been recovered  th e  p ro p ortion  o f  non -ferm en ters  to  

ferm enters has n e a r ly  always been low . T h is ,  I take i t ,  i s  . 

not due to  any r e a l  p a u c ity  o f  th e  b a c i l l i  i n  the f a e c e s  but  

to  my p re feren ce  (v id e  a n te )  fo r  u s in g  a washing o f  the  mucus 

r a th er  than the mucus i t s e l f  fo r  in o c u la t in g  the  medium. That 

the  p ercentage  (7 5 .5 )  o f  p o s i t i v e  f in d in g s  o f  D ysen tery  b a

c i l l i  i s  n o t  h ig h er  may p a r t ly  be due to  t h i s ,  and a l s o  t o  

the  f a c t  th a t  on ly  o c c a s io n a l ly  was more than  one primary c u l 

tu re  made *

CONTROL CULTURES. Twenty c a se s  o f  d iarrh oea  n o t  dy

s e n t e r i c  i n  o r ig in  have a l s o  been examined ( se v e n  o f  th e s e  

d ie d  l a t e r  and no d y sen tery  l e s i o n s  were fo u n d ) ,  and in  no i n 

s ta n ce  has B . D y sen ter ia e  or i t s  l i k e  been foun d . F u rth er ,  

c u l tu r e s  have been made from the f a e c e s  o f  e ig h te e n  p a t i e n t s  

who d ied  from d i s e a s e s  q u ite  u n a ss o c ia te d  w ith  d ia r r h œ a ,  and 

i n  none o f  th e s e  d id  d y s e n te r y - l ik e  organisms appear. W hile  

ad m itt in g  t h a t  i t  i s  n o t always e a sy  t o  d i s t i n g u i s h  between  

D ysen tery  and se v er e  d iarrhœ a due t o  o th er  ca u ses  and t h a t  

the  d ia g n o s is  may sometimes have been at f a u l t ,  s t i l l  i t  i s
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s t r i k i n g  th a t  i n  the  pure c o n tr o ls  th e s e  b a c i l l i  were not i s o 

l a t e d .  I t  i s ,  however, in  accordance w ith  th e  ex p er ien ce  o f  

A v e l in e ,  B oyco tt  and Macdonald, who o b ta in ed  "no ev id en ce  o f  

th e  p resen ce  o f  th e  b a c i l l u s  (F lex n er)  in  the  fa e c e s  o f  ward 

c o n ta c t s  ( t w e n t y - s ix )  w ith  e i t h e r  normal or d ia r r h o e ic  

s t o o l s . "  Ledingham^^, on the o th er  hand, in  an e x te n s iv e  i n 

v e s t i g a t i o n  on T y p h o id -ca rr iers  i n  d i f f e r e n t  p a r ts  o f  the  

country  recovered  d y s e n te r y - l ik e  s t r a i n s  n ot in f r e q u e n t ly .



TABLE A.

ShoTTing in  d e t a i l  organisms i s o l a t e d  from fa eo e s  or 
post-mortem from o a se s  o l i p i o a l l y  consid ered  Dysentery.

Case No. Type o f  h i s e a s e . Date o f  
O n set .

Date o f  C ulture  
From F a e o e s .

H e s u i t . Organisms i s o la t e d  froi 
F a e c e s .

n Organisms 
i s o la t e d  P,H.

I f  Dysentejy l e s i o n s  
p r e se n t .

1 . S l ig h t  a t t a c k . 2 1 . 9 . 1 1 . 2 3 . 9 . 1 1 . Reo ov^• B. D y sen ter ia e  (Group - -

2 . S e v ere . 2 3 . 9 . 1 1 . 2 3 . 9 . 1 1 . n n H - -

3 . Mo derat eh' s e v e r e . 2 3 . 9 . 1 1 . 2 3 . 9 . 1 1 . Tl II It - -

4 . Tt n 2 4 . 9 . 1 1 . 2 6 . 9 . 1 1 . n Î» ft - —

Q. Severe in  d e b i l i 
ta te d  p a t i e n t . 2 3 . 9 . 1 1 . - D ied . Ho c u ltu r e s  made. B. D ysenteriae  

Group B. 
(daeoum).

?

6 . M oderately severe: 
p r o tr a c te d . 2 7 . 9 . 1 1 . 2 8 . 9 . 1 1 . Reo ov^" B. P r o te u s . - -

7 , Very s e v e r e . 1 1 . 1 0 . 1 1 . 1 5 . 1 0 . 1 1 . D ie d . B. Pyocyaneus. L actose f e r 
menters on ly . Yes. 1

8 . Severe ^ o b m p l io -  
ated w i #  Pnenmon 
— ia  *

1 2 . 1 0 . 1 1 - Died . Ho c u l t u r e s  made. B. Dysenteriae  
Group B. 
(daecum).

Y es.

9 . S l i g h t . 1 9 . 1 0 . 1 1 2 4 . 1 0 . 1 1 .
a .Reoov B. Dysenterme (Groip 6) - -

1 0 . Very severe  in  
d e b i l i t a t e d  
p a t i e n t .

1 4 . 1 2 . 1 1 1 4 . 1 2 . 1 1 . D ied . ^  (Group B) B. D ysenterW  
^Group G.  (liver) 
,B. Morgan I .

( caecum).
'

'  ■ Ii
-



A. ■(Oon'd.')

Qase 
No.

type  o f  h i s e a s e . Date o f  
O n set .

h a te  o f  Culture  
From F a eo e s .

R e s u l t . Organism^ i s o la t e d  froi  
F a e c e s .

I  Organisms
i s o la t e d  P.M.

IX Dysentery  
L esion s  n resen t .

1 1 .
Very se v er e  In  
d é b i l i t â t  ed 
p a t i e n t .

2 4 .1 2 .1 1 , 2 7 .1 2 .1 1 . D ie d . 1 .  D y sen ter ia e  (Group O! B. D ysen ter iae  
Group 0 .  ( l i v e r ) Y es.

1 2 . S l i g h t . 1 . 1 . 1 2 . 2 . 1 . 1 2 . Recov^" M n - -

1 3 . Very s e v e r e . 2 9 .1 2 .1 1 . 3 .1 . 1 2 . D ie d . B. Morgan I . B. D ysen ter iae  
Group 0 .  (caecum) Y es.

14 . n n 7 .1 .1 2 . 1 5 .1 .1 2 . n L actose  ferm enters only, Lactose ferm enters  
on ly .

Y es.

1 5 . Severe and very  
p r o tr a c te d .

1 8 .9 .1 1 . 2 1 .1 .1 2 . 11 B. of Gaertner group. B. D ysen ter iae  
Group B. (caecum)

Y es.

16 . Save re wi th te  nd - 
ency to  r e la p s e .

8 .3 .1 2 . 8 .3 .1 2 . Recov^• B. D y sen ter ia e  ( GroupB! — —

1 7 . F a ir ly  se v er e  and 
p r o tr a c te d .

6 .3 .1 2 . 8 .3 .1 2 . D ie d . B. Morgan I . B. D y sen ter iae  
Group B. and B. 
Morgan I .  (caecum 

and blood)

Y es.

1 8 . S l i g h t . 2 3 .3 .1 2 . 2 4 .3 .1 2 . Recov^ * B . Dysente r ia e  ( Group G) - -

1 9 . M oderately  severe .2 6 .3 .1 2 . 2 7 .3 .1 2 . H " { Group A - -

2 0 . F a ir ly  severe  but 
o f  sh o r t  duration.

6 . 4 . 1 2 . 6 .4 . 1 2 . n " ( Group B' -

2 1 . Severe a t ta c k  in  
d é b i l i t â t  ed 
pa t i e  n t .

1 4 .4 .1 2 . 1 9 .4 .1 2 . D ie d . " (Group # B. Morgan I . Yd*.

---:-----  —



SABXS A. (C on'd .)

Case
No.

Type o f  D i s e a s e . Date of  
O n set .

Hate o f  üu iturt  
from F a e c e s .

R e s u l t . Organisms i s o i a t e a  from 
F a e c e s .

organisms 
i s o la t e d  F.M_.

I f  Dysentepy  
L m alnna  p r a a a n t .

2 2 . M oderately severe 
but o f  s h o r t  

d u ra t io n .

7 . 6 . 1 2 . 9 . 6 . 1 2 . Reoov&• B. D y se n te r ia e  (Group B) -

2 3 . Severe  but of 
sh o r t  d u ra tio n .

1 1 . 7 . 1 2 . 1 5 . 7 . 1 2 . n " ( Group A) - -

2 4 . S l i g h t • 1 3 . 1 0 . 1 2 , 2 0 . 1 0 . 1 2 . 11 B. F a e c a l i s  a lk a l ig e n e s . - -

2 5 . Very severs and 
p r o tr a c te d .

2 4 . 1 0 . 1 2 . 2 5 . 1 0 . 1 2  . n B. of Gaertner group. - Colon not examin
ed .

2 6 . Severe w ith  
r e la p s e s .

2 0 . 1 0 . 1 2 , 3 1 . 1 0 . 1 2 . n B. D y sen ter ia e  (ungrouped) - -

2 7 . Very s e v e r e . 1 0 . 1 1 . 1 2 , 1 0 . 1 1 . 1 2 . D ie d . M n B. o f  Gaertner
group.

Yes.

2 8 . II n 2 5 . 1 1 . 1 2 . 2 5 . 1 1 . 1 2 . 11 " ( Gr oup B ) B. D ysen ter ia e  
Group B. (caecum) Y es.

2 9 . Severe and pro
t r a c te d .

1 8 . 2 . 1 3 . 1 9 . 8 . 1 3 . Rec ov^ • n n - -

3 6 . F a ir ly  s e v e r e . 2 8 . 2 . 1 3 . 3 . 3 . 1 3 . n B. of Gaertner group. - -

3 1 , Severe  and pro
tr a c te d  .

9 . 3 . 1 3 . 1 0 . 3 . 1 3 .
_  d . Reoov B. D y sen ter ia e  (Group B) - —

3 2 . Very Gave r e . 1 6 . 3 . 1 3 . 1 7 . 3 . 1 3 . D ie d . m n l a c t o s e  ferment
ers o n ly .

Yes.

.  I
1



ÎABXE A.  fOon’a . )

■ Ôrganisms i s o l a t e â from lOrganlBma 
F a eces . l i s o la t e a  P

D a ie  of  
O nset.

Date of  Culture 
from F a e c e s ,

Type o f  D ise a sedase
Eo.

!f Dysentery  
JiOSlQns g r a se u t

R esu lt

B. B y se n te r ia e  (Group B)2 0 . 8 . 1 3 .  2 0 . 3 . 1 3 Rec ovM oderately severe  
and p r o tr a c te d .

33

YesB. o f  Gaertner groqiDied3 3 . 5 . 1 8 .  2 4 . 3 . 1 3Very severe3 4

B. of Gaertner group3 1 . 3 . 1 3Severe and pro
t r a c t e d .

3 5

YesGaertner
group.

Bled5 . 5 . 1 31 . 5 . 1 33 6

YesB. w ith  resem llano-  
e s  to  B. Sh iga .

? B. TyphosusR ecurrent s l i g h t  
c a se :  thought to  
he a ”c a r r ie r " .

1 4 . 5 . 1 33 7
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The fo r e g o in g  ta b le  p r e se n ts  a few p o in ts  o f  i n t e r e s t ,  

f l )  I t  shows ronghly  what % eo a lis ter  has proved from an examina

t io n  o f  a la rg e  mimher o f  c a s e s ,  v i z : -  th a t  the e a r l i e r  in  the  

d is e a s e  the c u l tu r e s  are made the g r e a te r  the l i k e l i h o o d  i s  

there  o f  D ysentery  b a c i l l i  b e in g  rec o v er ed . Of the  n in e  

c a se s  in  which the  fa e c e s  were examined on the  day o f  ' < 

onset o f the u d isea se  the b a c i l l i  were found in each , and out 

o f  ten  in  which a specimen was obta ined  four or more days 

a f t e r  the onset  no such organisms were found on s i x  o c c a s io n s .  

(2) I t  need h a rd ly  be s a id  th a t  on many p la t e s  more than 

one type  o f  growth r e s u l t e d  and th a t  the u su a l  i n t e s t i n a l  

b a c te r ia  were not w anting. Only th o se  most abundant or 

noteworthy fo r  other  reason s have been in c lu d e d .  3 .  "Torgan I .  

fo r  in s ta n c e ,  has always been n o te d . This was obta ined  

tw ice  from the fa e c e s  and once from the I n t e s t in e  unaccom

panied  by B. D y sen ter ia e  and tw ice  in con ju n ction  w ith  the  

l a t t e r .  I t  was found, however, in th ree  o f  the  e ig h te e n  

c o n tr o ls  . B Pyocyaneus has been looked  upon w ith  s u s p ic io n  

in connection  w ith  the d i s e a s e ,  but i t  occurred on ly  once; 

b e s id e s ,  Andrewes^O has p o in ted  out th a t  i t  i s  met r e p e a te d ly  

in the i n t e s t i n e .  (3) The la rg e  number o f  f a t a l  c a se s  w i l l  

be observed . This g iv e s  q u ite  an erroneous im pression  o f  the  

average m o r ta l i ty  r a te  o f  the  d i s e a s e .  The a t ta c k s  fo r  the  

most p art were c e r t a in ly  s e v e r e ,  but the m a jo r ity  o f  th e  

p a t i e n t s  who d ied  had been weakened by p rev io u s  i l l n e s s  and 

had l i t t l e  r e s i s t i v e  power a g a in s t  a d i s e a s e  so ex h a u stin g  as  

D ysen tery . (4) As post-mortems are made in  the h ig h  p ercen tage
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o f  9 6 .4  o f  a l l  deaths in  the  asylum i t  was easy  to  ob ta in  

ev id en ce  c o r r o b o r a t iv e  or o th erw ise  o f  th e  c l i n i c a l  d ia g n o s i s .  

In on ly  one c a se  was the co lon  not examined. In a second the  

l e s i o n s  p r e sen t  were not regarded as d e f i n i t e .  A l l  the o th e rs  

showed s ig n s  o f  D y sen tery . (5) Although c u ltu r e s  were made 

not only  from the  i n t e s t i n e  but g e n e r a l ly  a l s o  from l i v e r ,  

s p le e n ,  m esen ter ic  g land  and b loo d ,n o  d y s e n t e r y - l ik e  organisms 

were ever  i s o la t e d  from sp lee n  or g land ar;d once only were th ey  

d e te c te d  in the b lood  ( p o s s ib ly  due to  contam ination  as bowel 

y ie ld e d  them in t h i s  c a s e ) .

01A8SIFICATI0B OF TEE DYSEETERY-hlKE

BACILLI ISOLATED.

Attempts have been made to  c l a s s i f y  the  va r io u s  groups and 

sub-groups o f  the D ysentery  b a c i l l i  by the  u su a l  methods w ith  

i n d i f f e r e n t  s u c c e s s .  The non « a n  hit® fermenters (Shiga ty p e )  seem 

$0  show l i t t l e  or no tendency to  v a r ia t io n ,  but i t  i s  o th erw ise  

w ith  those  th at s p l i t  mannite (type o f  F le x n e r ,  e t c ) .  A gg lu tin a 

t io n  t e s t s  (Widal and Bordét-Durham r e a c t io n s )  show marked 

d i f f e r e n c e s  between the members o f  the v a r io u s  groups but th e se  

d i f f e r e n c e s  do not appear to  be c o n s ta n t .  And th e  ab so rp tio n  

method o f  C astb i la n i  has in d ic a t e d  such ex trem ely  f in e  

v a r ia t io n s  even gmong s t r a in s  supposed on other  grounds to  be 

c l o s e l y  a l l i e d ,  th a t i t  i s  regarded as o f  t h e o r e t i c a l  i n 

t e r e s t  ra th er  than p r a c t i c a l  v a lu e .  According to Arkv/right, 

to o ,  the r e s u l t s  obta in ed  thereb y  have been found to  be 

in c o n s i s t e n t  and i t  has been unfavourably  commented on by 

Lentz^^, B ainbridge and D udfie ld^^ , Eorgan^^ ^^d Wassermama^^ . 

At p resen t i t  seems u n cer ta in  what to  in c lu d e  in the  F lexner  

group, one wriuer would admit s t r a in s  which another would d i s -
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card . In the  absence of more accu ra te  knowledge, t h e r e f o r e ,  

and as a t  l e a s t  a p r a c t i c a l  g u id e  i t  seems reason a b le  to  

regard as members th o se  n o n -m o ti le ,  non-gram s t a in in g  b a c i l l i  

which do not ferment l a c t o s e ,  produce a c id  but no gas in  

g lu c o s e ,  and which a c i d i f y  m annite; whose a b i l i t y  to  produce  

in d o l  in  peptone s o lu t io n s  i s  g e n e r a l ly  but not n e c e s s a r i l y  

p o s i t i v e ;  and c u l tu r e s  o f  which are not markedly v i r u le n t  

to  la b o ra to ry  a n im a ls .  The group o f  organisms answering to . 

such a d e s c r ip t io n  would n e c e s s a r i ly  be e x t e n s iv e ,  and sub

d i v i s i o n s  have been made by v a r io u s  workers accord ing  to th e  

c u l t u r a l  r e a c t io n s  shown on c e r ta in  m edia. H iss^^ fo r  in s ta n c e ,  

has arranged them i n t o  th r ee  main groups. The f i r s t  group i s  

r ep re sen ted  by b a c i l l u s  which ferm ents m ono-saccharids  

and mannite g e n e r a l ly  w ith in  tw en ty -fou r  h o u rs .  The second  

group, r ep resen ted  by S tr o n g 's  P h i l l i p i n e  c u l tu r e ,  ferm ents  

m ono-saccharids and mannite w ith  e a se :  sa cch arose  i s  f e r 

mented com p arative ly  r e a d i ly  and a t  tim es m a lto se ,  but s lo w ly .  

The organisms com prising the th ir d  group, rep re sen ted  by 

F le x n e r 's  Manila c u l tu r e s  and D u v a l's  Baltim ore c u l t u r e ,  

ferment m ono-saccharid s, m annite , m altose  and d e x tr in  w ith  

e a s e .  But even such a broad c l a s s i f i c a t i o n  as t h i s  has been  

found ,to  be inadequate now and ag a in , i t s  d i v i s i o n s  being  

broken down by or&anisms which were proved to  have a 

d e f i n i t e  pathogen ic  r ô le  in  conn ection  w ith  D ysen tery . I t  

i s  l i t t l e  wonder then th a t  fu r th e r  s u b d iv is io n  i s  on ly  o f  use  

for  the comparative study o f ,  sa y ,  the  members o f  one s e r i e s  

of o a s e s .
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In the fo l lo w in g  ta b le  (B) the r e a c t io n s  o f  th e  c a r io u s  

b a c i l l i  i s o l a t e d  are s e t  down. The su g a r s ,  g lu c o s id e s  and 

a lc o h o ls  have been observed d a i ly  and the r e s u l t s  nhted  

at the end o f  th e  w eek. Any change in l itm u s  m ilk  was observed  

one, th r e e  and f i f t e e n  days a f t e r  in o c u la t io n .  The para-  

diméthyl-amido-benzaldehy#®^ t e s t  for  in d o l  was made on the  

seven th  day.
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Show ing c u l t u r a l  r e a c t i o n s  o fp o r g a n ism s  i s o l a t e  from  t h e  
c a s e s ;  w ith  r e a c t i o n s  o f  • o t h e r  " B r i t i s h  and f j  s t r a i n s

o f  D y s e n t e r y  b a c i l l i .

: ' : 0  J i.

S h ig a \ '  \ '
E , F le x n e r  " I . . I  .P  .M." ■, 
B . "Y” ( H i s s  & B u s s e l l )  
B, "Strong"  , ; S'
B . p s e u d o - d y s e n t o r i a e  

D". (K ru se )
B . 162 H .P . (W il lm o re)  
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B . Morgan' 1 6 .
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Among the t h i r t y - s e v e n  c a se s  i t  w i l l  be seen th a t  th ere  are  

va r io u s  d i f f e r e n c e s  but i t  i s  p o s s ib le  to  group them (with  

two e x c e p t io n s )  in to  fo u r .  Ho.37, however, i s  not a ipannite  

ferm en ter . I t  corresponds to  no well-known i n t e s t i n a l  i n 

h a b ita n t  and d i f f e r s  from S h ig a 's  b a c i l l u s  in producing in d o l ,  

ferm en tin g  g ly c e r in e ,  and in i t s  a c t io n  on m ilk .  Only as 

regards the production o f  in d o l  was there  any d i f f i c u l t y  in  

grouping , and as i t  was p r a c t i c a l l y  im p o ss ib le  sometimes to  

determ ine whether the r e a c t io n  was p o s i t i v e  or n e g a t iv e  t h i s  

t e s t  was not g iven  much w e ig h t .  S o r b ite  has l a t e l y  (Tebbutt)  

been g iven  prominence as e d i f f e r e n t i a t i n g  medium and the rap id  

produ ction  o f  in d o l  in  peptone b e e f  broth  by ferm enters o f  

th at medium has been p o in ted  o u t .  But the  only s o r b i t e - f e r -  

menter o f  the  s e r i e s  (H o.26) produced only a tra c e  o f  in d o l  

in  seven days . Some o f the media were e n t i r e l y  u n a f fe c te d  by 

a l l  the  b a c i l l i ,  v i z : -  cane su gar , d e x tr in ,  i n u l i n ,  s a l i o i n ,  

d u l c i t e ,  e r y t h r i t e  and amygdalin: and only th o se  o f  Group A 

a f f e c t e d  i s o d u l c i t e .  This l a t t e r  group d i f f e r s  from the  

oth ers  n o ta b ly  in  the form ation o f  a c id  and c l o t  in  m ilk , While  

i t  agrees w ith  S tro n g 's  b a c i l l u s  in t h i s  r e s p e c t  i t  i s  d i s 

t in g u ish e d  from i t  and other  r e c o g n ise d  typ es  in  v a r io u s  ways. 

I t  w i l l  be n o t ic e d ,  however, th a t  but for  d e x tr in ,  i t  i s  

i d e n t i c a l  with Morgan's B 16 - a s t r a in  i s o l a t e d  from a case  

o f  D ysentery  a t  Olaybury. Group B corresponds to  an organism  

i s o l a t e d  hyW illm ore in  an epidem ic o f  c h i ld r e n 's  darrhœ a in  

A lexa n d r ia , and d i f f e r s  from B. F lexner and b a c i l l u s  "Y" in  

producing no ac id  in m a lto se ,  arab inose  and d e x tr in .  I t  may 

here be m entioned, however, th a t  not too  much s t r e s s  should  be 

l a i d  on th e se  m edia, M acalister^^  and o th ers  d is c o u h t in g  

t h e i r  r e l i a b i l i t y .  There i s  a e l o s e  s i m i l a r i t y  between 

Group C and one o f  K ruse's P seu d o -d y sen ter ia e  b a c i l l i  as
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t e s t e d  by W illmore^?, the only  d i f f e r e n c e  b e in g  in  the  

d ec id ed  in d o l- fo r m a tio n  by the l a t t e r .  The? two member A 

o f  Group D f a i l  to  show a c id  in  A rabinose and D ex tr in  àhÉ 

g iv e  B. n e g a t iv e  in d o l  r e a c t io n ,  th ereb y  d i f f e r i n g  from 

''Flexner'' and "Y". L a s t ly ,  Ho:. : 26 corresponds e x a c t ly  to  a 

s t r a in  obtained  by Tebbutt from Gheddleton Asylum.

The s e r i e s  a c c o r d in g ly  shows s i x  d i s t i n c t  s t r a i n s ,  a s  

t e s t e d  c u l t u r a l l y ,  and a l l  o f  th e se  f a i l  to correspond in  

some r e s p e c t s  with r e c o g n iz e d  typ es  o f  D ysentery  b a c i l l i .

But s u r e ly ,  as has been po in ted  out, " i t  seems somewhat 

unreasonable  to regard a b a c i l l u s  as a tru e  D ysentery  

b a c i l l u s  or n o t ,  accord ing  to  whether i t  corresponds w ith  a 

b a c i l l u s  found in  another part o f  the  w orld, sep a ra ted  

p o s s i b l y  from common a n c e s to r s  by many g e n e r a t io n s  su b je c t  to 

d i f f e r e n t  c l im a tes  and other f a c t o r s  which might le a d  to 

v a r ia t io n s  in c h a r a c te r ,"  (Tébbutt) And a f t e r  a l l ,  i s  : .  f th e  

r e l a t io n  o f  germ to d i s e a s e  as t e s t e d  by serum r e a c t io n s ,  

not the b e s t  ground fo r  determ ining adm ission to  a gr oup?

AGGLUTIMTIOH TESTS.

A. With p a t i e n t s '  organism and serum.
on

Arkwright s t a t e s  th a t the  r e a c t io n  in  D ysentery  sh ou ld  

n ot be co n sid ered  p o s i t i v e  u n le s s  i t  recurs  in  a d i lu t io n  

o f  1 -  100. With t h i s  I do not a g r ee .  C e r ta in ly  in  the  

m a jo r ity  o f  c a ses  p o s i t i v e  r e s u l t s  are obta ined  in  d i l u t i o n s  

c o n s id er a b ly  h ig h er  than t h a t ,  but in s e v e r a l  o f  my c a ses  

1 -  80 clumping has occurred very e a r ly  in the d i s e a s e ,  and 

i t s  s p e c i f i c i t y  has been proved by a g g lu t in a t io n  in h ig h er  

d i l u t i o n s  l a t e r  or by the presence o f  s ig n s  of D ysentery  

post-m ortem s. Nor have I  found much d i f f i c u l t y  in  ex c lu d in g
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n o n - s p e c i f i c  a g g l u t i n a t i o n . In each case  I have made hanging- 

tr a p s  o f  c u ltu r e  and normal s a l i n e ,  and in  th© absence o f  sny  

tendency to  spontaneous clum ping, i t  has been found t h a t  

c o n tr o l  serum does not a g g lu t in a te  when d i lu t e d  g r e a te r  than 

1 -  40 . AÉ the research  p r o g r essed , th e r e fo r e ,  I found i t  

u n necessary  to  heat p a t ie n t s  and c o n tr o l  serum, as recommend-
O Q

ed by Raymond . One can understand , however, such measures 

b e in g  adopted when S h ig a 's  i s  thé '.organism under o b se r v a t io n ,  

f o r  w ith  i t  r e s u l t s  are regarded as p o s i t i v e  when ob ta in ed  

w ith  d i lu t io n s  as low as 1 -  20 <  4 0 .  fShiga^O, G a ste lla n i^ ^  

and o t h e r s ) .

The m ic r o sc o p ic  iffiethod has been used through out, tim e  

a llow ed  be ing  one and a h a l f  hours a t  room tem perature. At 

f i r s t  I adopted d i l u t i o n s  o f  1 -  20 , 1 - 4 0 ,  and 1 - 8 0  but 

soon found th at th e se  could r e a d i ly  be exceeded and so  

used 1 - 5 0  up to 1 - 400 . Only where the  d i s e a s e  was o f  

fu lm in a t in g  type and the p a t ie n t  a lread y  so  d e b i l i t a t e d  

th a t  death occurs withn a day or two are p o s i t i v e  r e s u l t s  

lower than w ith  1 - 100 o b ta in ed . The only  two ca ses  which  

a g g lu t in a te d  w ith  1 - 80 and no h ig h er  were o f  such a n a tu re .  

Most o f  the o th ers  gave a g g lu t in a t io n s  in  d i l u t i o n s  varying  

from 1 -  160 to  1 - 320 . The time a t  which a p o s i t i v e  r e s u l t  

f i r s t  appears v a r i e s .  I have found i t  in a d i lu t io n  o f  

1 - 180 on the th ir d  day, but as a r u le  i t  i s  a few days 

l a t e r  and by th e  end o f  a f o r t n ig h t  i s  w e l l  e s t a b l i s h e d  in  

a l l  c a s e s .  The a g g lu t in a t in g  power o f  p a t i e n t s ’ se ra  o f te n  

v a r ie s  co n s id er a b ly  from day to  day. This was proved t h o r 

oughly in  two ca ses  which /were t e s t e d  d a i ly  fo r  the f i r s t  

month o f  the d is e a s e  and every  two days during the second  

month. F urther, and as one would e x p e c t ,  the p er iod  o f
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maximum a g g lu t in a t io n  v a r ie s  w ith in  wide l i m i t s .  In a ;few  

in s ta n c e s  t h i s  has been reached  w ith in  the  second week and 

has t h e r e a f t e r  d e c l in e d  u n t i l  no p o s i t i v e  r e s u l t  was o b ta in s  

a b le :  but f r e q u e n t ly  the b e s t  r e s u l t  was found on ly  a f t e r  

the la p s e  of months. A fter  what time a g g lu t in a t io n  c e a se s  

to  occur a t  a l l  i t  i s  im p o ss ib le  to  say  excep t  by rep ea ted  

exam inations o f  each c a s e .  M a c a l is te r  g |v e s  the f o l lo w in g  

,summary from h i s  ca ses

P o s i t iv e  a g g lu t in a t io n s .  n e g a t iv e  a g g lu 
t i n a t i o n s .

During the a t ta c k  17 8

A fte r  6 months '5  6

6 months to 1 year 7 6

1 - 3  years 12 12

3 - 5  years 4  5

5 - 8  years 1 4

This q u est ion  i s  o f  course o f  the g r e a t e s t  im portance  

in conneetion.cwith D ysentery c a r r i e r s ,  and I am a t  p r e sen t  

engaged on fu r th e r  in v e s t ig a t io n  w ith  regard to  t h i s .

B. With p a t i e n t s '  serum and B. F le x n e r .

The var iou s  se r a  were tem tb #  w ith  a c u ltu r e  o f  F le x n e r 's  

b a c i l l u s  obta ined  from the l i s t e r  I n s t i t u t e ,  same d i lu t io n s  

b e in g  u s  e d in the p rev iou s t e s t s .  The tendency

on the whole was for  th e se  to  a g g lu t in a t e  in  ra th er  lower  

d i l u t i o n s ,  on ly  one g iv in g  a p o s i t i v e  r e s u l t  as h igh  as 

1 - 320; but the r e s u l t s  were f u l l y  co n firm ativ e  of th e  

s p e c i f i c  r e l a t io n  o f  organism to  serum.
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C. With patien t,^ è organism; and r a h h it  P lexner  immune serum.

The serum ( t i t r e  1 -  20000) o f a ra b b it  izm unized a g a in s t  

an asylum s t r a in  of B .T)ysenteriae (P lexn er)  has been used  to  

fu r th e r  i d e n t i f y  th e  b a c i l l i  i s o l a t e d  from th e  c a s e s .  

were a g g lu t in a te d  in  d i lu t io n  o f  1 - 20000, 33^ ih‘ 1 -  10000  

and 3^ in  1 - 5000.

A few ca ses  which I t e s t e d  w ith  serum showed th a t  

much lower d i lu t io n s  were n e c essa ry  than with the form er.

This i s  contrary  to  the ex p er ien ce  o f  Morgan but the serum us 

used  was o ld  and may have d e t e r io r a te d .

AÎÎIMAL EXPERIMEITS.

I t  i s  g e n e r a l ly  conceded th a t  c u l tu r e s  o f  the Shiga

type o f  organism are much more f a t a l  to  la b o ra to ry  anim ala

than th o se  o f  th e  P lexner group . N e v e r th e le s s ,  ev id en ce  i s  

not wanting to  show th a t  the l a t t e r  may p o s s e s s  c o n s id e r a b le  

t o x i c  power. McWheeny's case  has a lread y  been r e fe r r e d  t o .  

F irth^ ^ , t e s t i n g  h i s  two s t r a i n s  named P lexner  I and I I I ,  

found th a t  subcutaneous in j e c t i o n s  o f  '’from |  o f  a tw en ty -  

four hours o ld  agar shape c u ltu r e  produced m erely  a temporary 

f a l l  o f  temperature fo l lo w in g  an i n i t i a l  r i s e ,  but in  la r g e r

doâsè (varjring from;^- f  accord ing  to  the s i z e  and w e igh t  o f

the  r a b b i t ) ,  a f t e r  an i n i t i a l  r i s e  in tem perature th e re  was a 

marked low erin g  o f  body h e a t ,  w ith  p a r a ly s i s  o f  the hind l e g s ,  

p r o g r e s s iv e  en feeb lem en t, and death about the fou rth  or f i f t h  

day." The la r g e r  bowel was found to  be the s i t e  o f  ' l e s i o n s  

bearing  a s t r i k i n g  resemblance to  th ose  c h a r a c t e r i s t i c  o f  

th e  d is e a s e  in man." On the other hand, p& rth's s t r a in s  

I I  and IV when in j e c t e d  "gave r i s e  to  p r a c t i c a l l y  no i n 

t e s t i n a l  d is tu rb an ce  or l e s i o n  or any symptoms other than 

a temporary f a l l  in  temperature o f  about 1° 0 .  l a s t i n g  about 

a couple of d a y s .
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Captain A .T .W ells^^ , having i s o l a t e d  a mannite ferm en t

in g  s t r a i n  in  n in e  c a s e s  o f  D ysen tery  occu rr in g  in  

Hyderahagh C entra l J a i l  in  I n d ia ,  found th a t  when in j e c t e d  

in t r a p e i i t o n e a l ly  in t o  r a b b it s  in  d o ses  o f  J  to  4 c . c .  o f  

b roth  or agar c u l t u r e s  i t  produced symptoms such as p a r a ly s i s  

o f  th e  hind l e g s ,  d ia r r h o e a , em ac ia tio n  and w eakness, and 

f i n a l l y  death w i t h in  1 - 6  d ays . Post-mortem , i n j e c t i o n  o f  

the peritoneum  and c o lo n ,  haemorrhages in  th e  caecum and 

and lymphy f la k e s  o f  mucus in  the  i n t e s t i n a l  c o n te n ts  were 

p r e s e n t .  Plexner^^ in  one o f  h i s  e a r ly  a r t i c l e s  says th a t  h i s  

organism when in j e c t e d  su b cu tan eou sly  in to  r a b b i t s  " g iv es  

r i s e  to  a l o c a l i s e d  s w e l l in g  which i s  sometimes fo l lo w ed  

by d e a th .  At o th er  tim es an a b s c e s s  forms and p e r fo r a t e s  

the s k in ,  a f t e r  which r e c o v e r y  may take p la c e ."  Some y ears  

l a t e r  he w r i t e s  o f  l e s i o n s  b e in g  caused by in t r a p e r i t o n e a l  

and in traven ou s  i n j e c t i o n s  which correspond w ith  th o se  o f  

the ob serv ers  p r e v io u s ly  m entioned, but p o in t s  out i t s  

weaker p a th o g e n ic i ty  as  compared w ith  S h ig a 's  b a c i l l u s .

I t  seems th a t  few or no experim ents on r a b b i t s  or gu inea  

p ig s  have been c a r r ie d  on w ith  s t r a in s  a c tu a l ly  i s o l a t e d  from  

asylum c a s e s .  None o f  Morgan's c u l t u r e s  so t e s t e d  had t h i s  

source  and T eb b u tt 's  a ttem p ts  a t  i n f e c t i o n  were con fin ed  to  

a monkey ( th e se  i t  may be s a id  were o f  v a r io u s  means and 

a l l  were n e g a t i v e ) .  In t h i s  p a rt  o f  the work I have un

f o r t u n a t e ly  been handicapped, as the  Asylums Committee o f  th e  

London County Council p r o h ib it  animal experim ents in  t h e ir  

l a b o r a t o r i e s .  Dr. M a c a l is te r  o f  the L i s t e r  I n s t i t u t e ,  

however, was good enough to in è c u la t e  two r a b b it s  w ith  

c u l tu r e s  o f  Croups A and G r e s p e c t i v e l y .  Each r e c e iv e d  an
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in tra v en o u s  dose o f  th e  v/hole o f  a tw e n ty -fo u r  hours b ro th  f i l  

c u l tu r e  and each d ied  w ith in  t h i r t y - s i x  hours but I  was unable  

to  o b ta in  in fo rm a tio n  as  to  what symptoms had a r i s e n ,  i f  

any beyond an acu te  toxaem ia . The an im als were brought to  

Horton as soon a f t e r  death  as p o s s ib l e  and I made the  e x 

am ination  m y s e l f .  The appearances on s e c t io n  were remark

a b ly  s im i la r  in  each c a s e ,  v i z : -  DeritonSum showed some 

in c r e a s e  o f  f l u i d :  m esen ter ic  g lahd s en larged  and cô n g ested :  

sm all  i n t e s t i n e  s l i g h t l y  con gested :  la r g e  i n t e s t i n e  -  con

t e n t s  f l u i d  and mixed w ith  mucus, mucous membrane more or l e s s  

g e n e r a l ly  con gested  w ith  some tum escence, submucous haemorr

hages in  p la c e s  but no a c tu a l  u l c e r a t io n .  The resem blance  

between such f in d in g s  and th o se  c h a r a c t e r i s t i c  o f  th e  e a r ly  

d is e a s e  in  man w i l l  be a t  once apparent to anyone who has  

performed many a u to p s ie s  in  an asylum . The d o ses  g iv en  were 

o f  course  la r g e  and death  was a n t i c ip a t e d ,  but th e  l o c a l i s e d  

natu re  o f  the l e s i o n s  was very  remarkable» Two g u in e a -p ig s  

in o c u la te d  a t  the same time w ith  I c c .d o s e s  o f  e ig h te e n  h ou rs-  

washed agar c u l t u r e s  were u n a f f e c t e d .

B eing  d e s i t o u s  o f  having  some fe e d in g  experim ents c a r r ie d  

out I approached my fr ie n d  Dr. J * W alter Macleod o f  Charing 

Cross M edical S c h o o l .  At my s u g g e s t io n  he had the  r a b b it s  

c a r e f u l l y  i s o l a t e d  and c u l tu r e s  o f  Group A and Group C were 

in t i m a t e l y  mixed w ith  t h e i r  r e s p e c t iv e  foods (o a t s ) »  Each 

r e c e iv e d  th ree  IQ o c .  bro th  c u l t u r e s ,  fo l lo w ed  f i v e  days 

l a t e r  by the  washings o f  \  four  agar s lo p e s .  The fe e d s  were 

w e l l  consumed but w ith  the e x c e p t io n  o f  some apparent s e e d i 

n e s s  on the p art o f  Group A r a b b it  no untoward symptoms r e 

s u l t e d .  The anim als were k i l l e d  on the 1 0 th .  day and e x -  

a mined by m y s e l f .  The organs were found tp be p e r fe c t ly -  

normal: n o th in g  s u g g e s t iv e  o f  i n t e s t i n a l  l e s i o n s  was se en  and
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in  th e  r e c ta n  w e ll- fo rm ed  f a e c e s  were p r e s e n t .  C on sid er in g  

the: la r g e  nnmher o f  b a c i l l i  t h a t  # u s t  have been in g e s te d  

such a r e s u l t  i s  r a th e r  s u r p r i s in g ,  e s p e c i a l l y  in  v iew  o f  

the f a c t  th a t  one o f  F le x n e r 's  a s s i s t a n t s  who a c c i d e n t a l ly  

drew a sm a ll  q u a n t i ty  o f  a c u ltu r e  in to  h i s  mputh, deve lop ed  

a t y p i c a l  a t t a c k  o f  D ysen tery , and th a t  d e s p i t e  having im

m e d ia te ly  used  an a n t i s e p t i c  wash. I t  cannot w e l l  be a t t r i b u t 

ed to  a d i f f e r e n c e  in  v ir u le n c e  between the c u l t u r e s ,  f o r  

F le x n e r 's  organism i t s e l f  has been employed f o r  m ixing w ith  

the  food  o f  la b o r a to r y  an im als , f o r  d i r e c t  in tr o d u c t io n  in to  

the stomach by means o f  an oesophageal tu b e ,  and iA to  

th e  peritoneum  or bowel i t s e l f  a f t e r  laparotom y -  w ith  nega 

t i v e  r e s u l t s  c o n s t a n t ly .

A NOTE ON TEEATMSITT.

V accine  treatm en t does n o t  seem to  have been t r i e d  

in  the  case  o f  D ysen tery  due to  E le x n e r ’ s b a c i l l u s  or  

i t s  v a r ia n t s .  In a few c a s e s - I  have in j e c t e d  p a t i e n t s  w ith  

a v a c c in e  prepared from t h e i r  own s t r a i n  but the  r e s u l t s  

have been i n d e f i n i t e .  The dosage i s  a m atter  o f  d i f f i c u l t y  

and, in  any c a s e ,  favou rab le  c a se s  g e n e r a l ly  run such a sh o r t  

course under ord inary  m ed ica l treatm ent th a t  a v a cc in e  i s  

u n n e ce ssa ry . Chronic c a se s  I have had no o p p o rtu n ity  o f  

s tu d y in g ,  and, as  has been s a id ,  the f a t a l  acu te  c a se s  

occurred in  p a t i e n t s  w ith  whom probably  no treatm en t would 

have had any e f f e c t .

Nor has serum treatg ien t been used to  any extenÿ  where 

F le x n e r 's  b a c i l l u s  t s  concerned. The number o f  p a t i e n t s  

from whom t h i s  organism was i s o l a t e d  and who were a fterw ard s i
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t r e a t e d  w ith  an acu te  b a c t e r i a l  h orse  serum by B u ffer  
35and W illmore was too  sm âll to  a l lo w  o f  d ed u ction s  b e in g  

drawn, a lth ou gh  t h e i r  r e s u l t s  in  o th er  c a s e s  o f  b a c i l l a r y  

D ysen tery  were e x c e l l e n t .  The L i s t e r  I n s t i t u t e  prepareâ  

a serum which " c o n s is t s  o f  the serum o f  h o r se s  which have 

been h ig h ly  immunised a g a in s t  the D ysen tery  b a c i l l i  f in c lu d 

in g  th o se  o f  S h ig a , K ruse, P le x n e r ,  Duval, e t c ] ,  and the  

t o x i c  su b sta n c es  e la b o ra te d  by th e se  b a c i l l i . "  I can f in d ,  

however, no record o f  i t s  extèndéd u s e . and my own l im i t e d  

ex p e r ien ce  o f  i t  i n  asylum c a se s  i s  u n fa v o u ra b le . I f  fu r th e r  

researfeh on the b a c t e r io lo g y  o f  D ysen tery  as i t  occu rs in  

asylums were c a r r ie d  out in  d i f f e r e n t  p a r ts  o f  the  country  

and i f ,  as seems not u n l ik e l y ,  s e v e r a l  s im i la r  s t r a in s  o f  

P le x n e r* 8 organism came to  be regarded as th e  cause o f  most 

o f  the c a s e s ,  the use  o f  an a n t i s e rum prepared from th e s e  

f o r  th e r a p e u t ic  u se  would be worth a t r i a l  a t  l e a s t .

CONCLUSIONS.

1 .  That s t r a in s  o f  th e  m ann ite-ferm en tin g  group o f  D ysen tery  

b a c i l l i  have been proved to  be th e  cause o f  D ysen tery  in  

E n g lish  asylums in  the m a jo r ity  o f  c a se s  s a t i s f a c t o r i l y  

i n v e s t i g a t e d .

è# That th e se  s t r a i n s  cannot be s a id  to  be i d e n t i c a l  w ith

any o f  the  well-known members o f  the group; but t h a t ,

on the o th er  hand, s e v e r a l  i s o l a t e d  from d i f f e r e n t  asylums 

have been shown to  have th e  same c u l t u r a l  c h a r a c t e r i s t i c s .  

3 .  That co n seq u en tly  i f  fu r th e r  and more widespread rese a rc h

were c a r r ie d  out and s im i la r  c o n c lu s io n s  reached, i t  i s

r easo n ab le  to  b e l i e v e  th a t  an immune serum prepared from 

a number o f  th e s e  s t r a in s  would be o f  g e n e r a l  va lue  i n  th e  

treatm en t o f  the  d i s e a s e .
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