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b a c i l l a r y  d y  s e  n t e r y .

D e f i n i t i o n .

An in fla m m a to ry  d i s e a s e ,  p r im a r i ly  o f  th e  la g g e  

i n t e s t i n e ,  c h a r a c t e r i s e d  by a c u te  o n se t  w ith  g e n e r a l  

m a la is e  and d ia r r h o e a  o f  v a ry in g  s e v e r i t y ,  th e  f r e q u e n t  

f l u i d  s t o o l s ,  w hich  a re  accom panied  by abdom inal p a in ,

g r ip in g  and te n e sm u s , c o n ta in in g  a t  some s ta g e  o f  th e  i l l n e s s  

in fla m m a to ry  p ro d u c ts  from  th e  i n t e s t i n a l  m ucosa. I t  i s  a  

c o n ta g io u s  d is e a s e  o c c u r r in g  i n  s p o r a d ic ,  endem ic and

ep idem ic  form  and i s  c au se d  by two m ain ty p e s  o f  m ic ro 

o rg an ism .

H is to ry  and G e o g ra p h ic a l D i s t r i b u t i o n .

D y se n te ry  h a s  been  re g a rd e d  th ro u g h o u t th e  ag es  

as th e  e s p e c ia l  sc o u rg e  o f  a rm ies  i n  th e  f i e l d  and  i n  t h i s  

r e s p e c t  i t  h a s  m a in ta in e d  i t s  r e p u ta t i o n  d u rin g  th e  p r e s e n t  

w o rld ^ w ar, -  a  r e p u ta t i o n  w hich  i n  t h i s  c a se  i t  h as  n o t  even 

shEired -  o r  b u t to  a  sm a ll e x te n t  -  w i th  i t s  fo rm er r i v a l  

f o r  p re c e d e n c e  -  e n t e r i c  f e v e r .  I n  a l l  th e  g r e a t  E uropean  

w ars from  th e  H undred Y ears* War downwards, h i s t o r y  r e c o r d s  

th e  p o w e rfu l in f lu e n c e  w hich  t h i s  d is e a s e  h a s  e x e r c is e d  on 

th e  p ro s e c u t io n  o f  a  cam paign . A f te r  th e  B a t t l e  o f
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A g in o o u rt i n  1415 th e  E n g lis h  Army had  to  be r e p a t r i a t e d  

from  F ra n c e  as i t  had  l o s t  t h r e e - f o u r t h s  o f  i t s  e f f e c t i v e s  

from  t h i s  d i s e a s e  a lo n e .  I n  m ore r e c e n t  t im e s ,  a s ,  f o r  

i n s t a n c e ,  d u rin g  th e  R u sso -T u rk ish  War, a  m o rb id i ty  o f  

5 7 .7 5  and  a  m o r t a l i t y  o f  1 6 .1 1  p e r  1000 a r e  r e c o rd e d  among 

th e  Army o f  th e  D anube, w h ile  i n  th e  Army o f  th e  C aucasus 

th e  m o rb id i ty  was a s  h ig h  as 90 p e r  1000. And though  

ep id em ics  on th e  W estern  F ro n t  i n  t h i s  p r e s e n t  War h av e  n o t  

been  a t te n d e d  by th e  same h ig h  m o r ta l i t y  as i s  r e c o rd e d  o f  

s i m i l a r  ep id em ics  i n  th e  p a s t ,  y e t  h i s t o r y  w i l l  p ro b a b ly  

r e c o r d  a  v e ry  c o n s id e ra b le  m o r ta l i t y  from  t h i s  d i s e a s e  i n  

th e  o th e r  t h e a t r e s  o f  w ar. A s c o li  r e c o rd s  7076 d e a th s  i n  

1917 i n  P r u s s ia  among 58 ,1 7 6  c a s e s  o f  th e  d i s e a s e .

W hile  d y s e n te ry  h as  been  re g a rd e d  a s  ra n k in g  n e x t 

I n  im p o rtan c e  to  m a la r ia  i n  th e  T ro p ic s ,  th e  pu re  b a c i l l a r y

form  o f  th e  d is e a s e  i s  m ore p e c u l i a r l y  a s s o c ia t e d  w i th  

te m p e ra te  and c o ld  c l im a te s ,  though  i t  i s  e n c o u n te re d  i n  

endem ic and  ep idem ic form  i n  p r a c t i c a l l y  e v e ry  c o u n try  i n  

th e  w o rld  and in  each  c a se  i t  u s u a l ly  a t t a i n s  i t s  maximum 

o f  s e v e r i t y  d u rin g  th e  warm er m onths o f  th e  y e a r .

The te rm  d y se n te ry  has been  u se d  i n  l i t e r a t u r e  to  

d e n o te  a  symptom com plex w h ich  i n d i c a t e s  an  in fla m m a to ry  o r  

u l c e r a t i v e  c o l i t i s ,  b u t i t  i s  o n ly  i n  c o m p a ra tiv e ly  r e c e n t  

t im e s  t h a t  th e  c a u s a l  a g e n ts  have been fo u n d  and d e f in e d .
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L osoh i n  1875 d is d o v e re d  th e  entamoetfer. h i s t o l y t i c a  in

th e  s t o o l s  o f  d y s e n te r ic  p a t i e n t s  and K a r t u l i s  e la b o r a te d

t h i s  w ork , d e s c r ib in g  th e  c h a r a c t e r s  o f th e  en tam oeba, i t s

p re s e n c e  i n  th e  l i v e r  a b s c e s s e s  a s s o c i a t e d  w i th  t h i s  ty p e  

o f  th e  d i s e a s e ,  and  i t s  a b sen c e  from  th e  s t o o l s  o f no rm al

p e r s o n s .  T h ere  th e n  ensued  a  c o n tro v e rs y  a s  t o  w h e th e r  

a l l  c a s e s  o f d y s e n te ry  w ere am oebic in  o r i g i n ,  a  p r o p o s i t io n  

w hich  was s t o u t l y  opposed  by L u tz  i n  Germany and C ouncilm an 

i n  M e r ic  a .  B u t, th o u g h  Chant e%Mres se  and W idal i n  1888 

i s o l a t e d  from  th e  s t o o l s  o f  d y s e n te r ic  p a t i e n t s  a  g ram - 

n e g a t iv e  b a c i l l u s  w hich th e y  d i f f e r e n t i a t e d  from  th e  B a c i l l u s  

C o ll  and w i th  w hich  th e y  p ro d u ced  e x p e r im e n ta l  d y s e n te ry  i n  

a n im a ls ,  i t  was n o t  u n t i l  1898 t h a t  S h ig a  i n  J a p a n , and i n  

1900 K ruse  i n  W e s tp h a lia  d e m o n s tra te d  c o n c lu s iv e ly  th e  

c a u s a l  r e l a t i o n s h i p  o f  what i s  now known a s  th e  S h ig a -K ru se  

b a c i l l u s  to  th e  c a s e s  o f d y se n te ry  o c c u r r in g  i n  th e s e  

c o u n t r i e s .

T h e r e a f te r  P le x n e r  i n  1900 i s o l a t e d  from  c a s e s  

o f  d y s e n te ry  i n  M a n il la  a  b a c i l l u s ,  w hich  i s  now named 

a f t e r  him , w h ich  d i f f e r e d  from  S h ig a ’ s b a c i l l u s  i n  fe rm e n t

a t i v e  r e a c t i o n s ;  S tro n g , w orking i n  th e  P h i l i p p in e s ,  

i s o l a t e d  a s i m i l a r  s t r a i n  w hich  had  seco n d a ry  f e r m e n ta t iv e  

c h a r a c t e r i s t i c s ,  and i n  1908, H iss  and  R u s s e l l  added  y e t  

a n o th e r  s t r a i n  to  t h i s  g roup  -  B .D y sen te riaZ : »Y’ -
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w hich  d i f f e r e d  from  th e  two p re c e d in g  s t r a i n s  i n  f e rm e n t

a t i v e  r e a c t i o n s .  D i f f e r e n t  i n v e s t i g a t o r s  h a v e , from  tim e 

to  t im e , added to  t h i s  g ro u p  s t r a i n s ,  i s o l a t e d  from  l o c a l  

e p id e m ic s , w h ich  have  d i f f e r e d  s l i g h t l y  i n  t h e i r  f e r m e n ta t iv e  

o r  s e r o l o g ic a l  r e a c t io n s  and  i t  i s  now come to  be g e n e r a l l y  

r e c o g n is e d  t h a t  th e  g roup  i s  a  l a r g e  one and in c lu d e s  meiny 

s t r a i n s  w hich  can  be s e p a r a te d  by s e r o l o g ic a l  m e th o d s, th o u g h  

t h e r e  i s  c o n s id e r a b le  o v e r la p p in g  in  th e  o th e r  c h a r a c t e r i s t i c s  

o f  th e  d i f f e r e n t  m em bers. The d i s t in g u i s h in g  c h a r a c t e r i s t i c  

of th e  g ro u p  i s  t h a t  th e y  a l l  fe rm e n t g lu c o s e  and m a n n ite  and 

th e y  a r e  now u s u a l ly  known a s  th e  P le x n e r - Y Group. T h e ir  

r e l a t i o n  to  th e  d is e a s e  lias been p ro v e d  by an im al and human 

e x p erim en t and tlie  d e s ig n a t io n  ’a c id  t y p e ’ a p p l ie d  on a cc o u n t 

o f  t h e i r  f e rm e n ta t io n  o f m an n ite  a s  w e ll  a s  g lu c o s e ,  h a s  now 

f a l l e n  i n t o  d i s u s e ,  w h ile  th e  d e s ig n a t io n  ’n o n - to x ic ’ , o r  

*pseudo-dyB ent0îrt^ |bype’ a p p l ie d  by K ru se , who n o te d  t h a t  th e  

d is e a s e  p ro d u ce d  by them  was o f a  m ild e r  n a tu r e  th a n  t h a t  

c a u se d  by th e  S h ig a  b a c i l l u s ,  h a s  now been  g iv e n  u p , th o u g h  

i t  s t i l l  a p p e a rs  o c c a s io n a l ly  i n  German l i t e r a t u r e  on th e  

s u b je c t .

E t io lo g y .

W hile  overcrow ding  and d e f e c t iv e  s a n i t a t i o n  fa v o u r  

th e  s p re a d  o f th e  d i s e a s e ,  and  i n s u f f i c i e n t  fo o d , d i e t e t i c
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d e ra n g em e n ts , c o ld ,  e x p o su re  and f a t i g u e  r e n d e r  th e  

in d iv id u a l  m ore s u s c e p t ib l e  to  th e  i n f e c t i o n ,  th e  s o le  

d e te rm in in g  c a u se  o f th e  d i s e a s e  i s  th e  d y s e n te ry  b a c i l l u s ,  

w h ich , h a v in g  g a in e d  e n tra n c e  to  tlie  a l im e n ta ry  sy s tem , 

p u rsu e s  i t s  a c t i v i t i e s  i n  th e  mucous membrane o f th e  l a r g e  

i n t e s t i n e ,  whence i t  i s  e x c re te d  in  l a r g e  num bers i n  th e  

e a r ly  a lv in e  e v a c u a t io n s  w hich  sure th u s  th e  im p o r ta n t  and 

e s s e n t i a l  f a c t o r  i n  th e  f u r t h e r  sp re a d  o f  t h e  d i s e a s e .

A ll  r a c e s ,  a l l  a g e s ,  b o th  s e x e s , th e  ro b u s t  and 

th e  weak a re  e q u a l ly  l i a b l e  to  th e  d i s e a s e ,  th o u g h  c h i ld r e n  

and newcomers a re  more r e a d i l y  i n f e c t e d  i n  d i s t r i c t s  o r  i n  

com m unities w here i t  i s  endem ic.

Endemic i n  th e  T ro p ic s  and i n  s e v e r a l  i f  n o t  m ost 

c o u n t r i e s  i n  th e  Cold and T em perate  Z ones, i t  becom es ep idem ic 

u n d e r  s u i t a b l e  c o n d i t io n s .  E p idem ics h ad  g r e a t l y  d e c re a s e d  i n  

f re q u e n c y  p r i o r  to  th e  War w h ich , a s  p o in te d  o u t by K a th e , has 

d is c o v e re d  th e  p re s e n c e  o f endem ic d y s e n te ry  i n  Germany to  

a much w id e r e x te n t  th a n  was fo rm e r ly  r e a l i s e d  and has l e d  

t o  w id e -s p re a d  ep id em ics  among th e  c i v i l  an d  th e  m ilitaSPy 

p o p u la t io n s .  I n  E n g lan d , th e  d is e a s e  had  been  re g a rd e d  

as  c o n f in e d  to  sm a ll o u tb re a k s  i n  c e r t a i n  Asylum s -  an 

e x p e r ie n c e  common a ls o  i n  A m erica -  b u t th e  B .D y s e n te r ia E

h a s  n o t  been  a c c e p te d  i n  E ng land  as  c o n t r ib u t in g  t o  th e  

’ Summer D ia rrh o e a*  o f c h i ld r e n ,  th o u g h  D uval and o th e r
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o b s e rv e r s  have d e m o n s tra te d  i t s  p re s e n c e  i n  msiny c a s e s  o f  

t h i s  d i s e a s e  among c h i ld r e n  i n  A m erica. I n  1915 th e  German 

Amy s u f f e r e d  a  s e v e re  ep idem ic i n  G a l ic ia  and s i m i l a r  o u t 

b re a k s  a r e  r e p o r t e d  among them from  tim e  to  tim e  s in c e  t h a t  

d a te ,  b o th  on th e  E a s te r n  and on th e  W estern  F r o n ts .

G a l l i p o l i  h a s  f u r n i s h e d  u s  w ith  a v e ry  c o n s id e r a b le  num ber 

o f  c a s e s  and i n  Egypt and M esopotam ia, E a s t  and W est A f r ic a ,  

S a lo n ic a  and I t a l y ,  th e  same s to r y  i s  r e p e a te d .  The e a r l i e r

o u tb re a k s  among th e  German A rm ies on th e  E a s te r n  F ro n t w ere 

m ain ly  due to  B .D y sen te riaZ : S h igaZ , w h ile  th o s e  a f f e c t i n g  th e  

A l l i e d  Arm ies i n  th e  West have been  c h i e f ly  due to  th e  P le x n e r-

Y g ro u p Ç b u t i n  any one e p id e m ic , i t  i s  q u i te  cu stom ary  to  

f i n d  b o th  ty p e s  o f b a c i l l i  a s s o c i a t e d ,  though  th e  p rim ary  

o u tb re a k  may have been  shown to  be due to  one ty p e  o n ly .

D y se n te ry  i s  endem ic i n  p a r t s  o f  F ra n c e , e .g .  i n  

B r i t t a n y ,  th e  B asse  Somme, Champagne and  E a s te r n  P ra n c e , and  

th e  d is e a s e  f i r s t  a p p e a re d  i n  th e  F re n ch  Army a f t e r  th e  B a t t l e  

o f th e  M ame i n  1914 and th o u g h  s p o ra d ic  c a se s  w ere o c c u r r in g  

among B r i t i s h  t r o o p s  from  tim e  to  t im e , th e  f i r s t  s e r io u s  

ep idem ic  o f  th e  d is e a s e  o c c u rre d  i n  1916 d u rin g  th e  B a t t l e  o f  

th e  Somme and i t  i s  l a r g e ly  from  a  s tu d y  o f  th e s e  c a s e s  i n  th e  

f i e l d  and l a t e r  a t  a  Base H o s p i ta l ,  t h a t  th e s e  c l i n i c a l  

o b s e rv a t io n s  have been  made, w h ile  th e  B a c t e r io lo g ic a l  work 

h a s  been  c a r r i e d  o u t p a r t l y  a t  a  Base H o s p i ta l  i n  1917 and
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p a r t l y  i n  a  F i e ld  L a b o ra to ry  i n  th e  Somme A rea i n  1918.

Epidemiology.
B a c i l l a r y  d y s e n te ry  i s  a  c o n ta g io u s  d is e a s e  and

i s  com m unicated from  th e  s ic k  to  th e  h e a l th y  by d i r e c t  o r

i n d i r e c t  c o n ta c t .  The v i r u s  c o n ta in e d  i n  th e  d e je c t a  from  

th e  i n f e c t e d  p e rso n  g a in s  a c c e s s  to  th e  n e x t  h o s t  i n  a  num ber 

o f  w ays, th e  r o o te o f  i n f e c t i o n  b e in g  alw ays th e  sam e, v i z ,  

by th e  m outh to  th e  g a s t r o - i n t e s t i n a l  t r a c t .

E p id e m ic s , w hich  o c c u r  from  tim e  to  t im e  among

com m unities w here th e  d is e a s e  i s  endem ic , a re  a t t r i b u t a b l e

to  d e f e c t iv e  s a n i t a t i o n ,  u s in g  t h a t  te rm  i n  i t s  w id e s t  s e n s e ,  

i n d iv id u a l  and communal. W here, a s  i n  th e  A rm ies, im p ro v ise d  

l a t r i n e s  a r e  u se d  by la r g e  num bers o f men, i t  i s  e a s i l y  se en  

how th e  d i s e a s e  sp re a d s  by d i r e c t  c o n ta c t .  The h e a l th y  

s u b je c t  who u s e s  th e  same s e a t  a s  an i n f e c t e d  c a se  i n  i t s  

e a r ly  s t a g e ,  g e t s  h i s  hands s o i l e d  and a s  an e la b o r a te  t o i l e t  

i s  a  lu x u ry  unknown u n d e r  th e  c o n d i t io n s  o f  a c t iv e  w a r f a r e ,  

th e s e  h ands convey i n f e c t i o n  d i r e c t l y  t o  h i s  m ou th , o r  

i n d i r e c t l y  by means o f  h i s  c i g a r e t t e  o r  h i s  fo o d . And i n  th e  

t r e n c h e s ,  w here , w ith  a l l  th e  b e s t  e f f o r t s  a t  p r e v e n t io n ,  and 

c o - o p e r a t io n  by a l l  c o n ce rn e d , th e  s o i l  i s  p ro b a b ly  h e a v i ly  

i n f e c t e d ,  i n f e c t i o n  can  th e  more r e a d i ly  sp re a d  i n  th e  same way,

P ro b a b ly  th e  m ost im p o r ta n t a g e n t in  th e  d i r e c t  o r
%
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i n d i r e c t  s p re a d  o f  t h e  d is e a s e  i s  th e  m ild  am bu lan t c a s e ,  

w hich  i s  so f r e q u e n t ly  r e g a rd e d  a s  a s im p le  d ia r r h o e a ,  and 

i f  a  s o l d i e r  rem ain s a t  du ty  w i th  h i s  u n i t ,  o r  i f  a  c i v i l i a n  

c o n tin u e s  a t  h i s  d a i ly  a v o c a t io n .  Some s t a t i s t i c a l  su p p o r t  

i s  g iv e n  to  t h i s  view  by th e  fo l lo w in g  f i g u r e s  f o r  p a r t  o f  th e  

1918 ep idem ic  in  th e  Somme A rea . When, a t  t h e  h e ig h t  o f th e  

e p id e m ic , th e  a d m iss io n s  t o  H o s p i ta l  became so g r e a t  t h a t  

b a c t e r i o l o g i c a l  exgunination  o f a l l  c a s e s  was im p o s s ib le ,  i t  

was d e c id e d  to  e v a c u a te  a l l  c a s e s  w i th  d e f i n i t e  c l i n i c a l  

Iv id e n c e  o f  th e  d i s e a s e ,  and to  c o n c e n tr a te  on th e  e x am in a tio n  

o f  d o u b tfu l  c a s e s  and th e  s o - c a l l e d  d ia r r h o e a s ^  Specim ens 

ta k e n  by means o f  a r e c t a l  swab w ere exam ined from  1515 c a s e s  

o f t h i s  c a te g o r y ,  t h r e e  ex am in a tio n s^ o n  s u c c e s s iv e  days»  b e in g  

made i n  each  c a se  and by t h i s  means th e  p re s e n c e  o f  298 c a s e s  

o r  1 9 ^  o f  b a c i l l a r y  d y s e n te ry  was d is c o v e re d  i n  t h i s  g ro u p .

I t  i s  i n t e r e s t i n g  t o  n o te  h e re  t h a t  o f  th e s e  298 p o s i t i v e  

f i n d i n g s , 15 w ere due to  S h ig a ’ s b a c i l l u s ,  w hich  h a s  n o t  been  

common among c a s e s  in  P ra n c e , and w hich  i s  u s u a l ly  r e g a rd e d  a s  

c a u s in g  the  more s e v e re  form  o f  th e  d i s e a s e .  S p read  o f 

i n f e c t i o n  in  a  u n i t  u s u a l ly  o c c u rs  in  th e  fo llo w in g  m anner: 

w ith  th e  ad v en t o f  warm w e a th e r  i n  May o r  Ju n e , s p o ra d ic  c a s e s  

o f d ia r r h o e a ,  m ild  i n  ty p e  and re g a rd e d  as s e a s o n a l ,  a p p e a r  

among th e  t r o o p s .  T hese u s u a l ly  re sp o n d  to  sim p le  m e d ic in a l  

t r e a tm e n t ,  make a speedy  re c o v e ry  and r e t u r n  t o  d u ty . But
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th e  num ber o f  su ch  c a s e s  in c r e a s e s  d a i ly  and among them -  

f r e q u e n t ly  i n  th e  young men vdio have been  r e c e n t l y  d r a f t e d  

i n t o  a f i g h t i n g  u n i t  -  o c c u r  some c a s e s  o f  a  m ore s e v e re  

n a t u r e ,  w hich a re  n e c e s s a r i l y  e v a c u a te d  and s h o r t l y  a f t e r 

w ards r e p o r te d  a s  t r u e  b a c i l l a r y  d y s e n te ry .  I n  th e  m eantim e 

th e  d is e a s e  h as  e s t a b l i s h e d  i t s e l f  e n d e m ic a l ly , a t  l e a s t  i n  

t h a t  u n i t ,  and i t  w i l l  c o n tin u e  to  be a  f r u i t f u l  so u rc e  o f  

t r o u b le  f o r  th e  r e s t  o f t h a t  se a so n  and l i a b l e  a t  any tim e  to  

assum e ep idem ic p r o p o r t io n s .  I n  a l l  b ig  ep id e m ic s  o f  

d y se n te rjjk n  A rm ies, d ia r r h o e a l  d i s e a s e s  o f a  m ild  n a tu r e  a r e  

c o n c u r r e n t ly  in c r e a s e d  and^ i f  th e y  a r e  i n v e s t i g a t e d ,  a  l a r g e  

p r o p o r t io n  o f them  w i l l  be fo u n d  t o  be t r u e  d y s e n te ry .  These 

c a s e s  a r e  im p o r ta n t b e c a u se  th e y  a re  so  o f te n  o v e rlo o k e d  

and  th e y  a re  so p o te n t  of e v i l  b e c a u se  th e y  a re  so m o b ile .

Where th e  d is e a s e  i s  n o t  endem ic , how ever, th e  s u r v iv a l  

o f  th e  i n f e c t i n g  b a c i l l a r y  a g e n ts  from  one ep idem ic  p e r io d  to  

th e  n e x t ,  h a s  t o  be so u g h t e ls e w h e re . C a r r i e r s  a re  im m e d ia te ly  

su g g e s te d  a s  th e  m ost l i k e l y  s o lu t io n  and th e  work o f  s e v e r a l  

i n v e s t i g a t o r s  h as  g iv e n  p re su m p tiv e  s u p p o r t to  t h i s  v iew , 

th o u g h  ep id em ics have  n o t  been  d f i n i t e l y  t r a c e d  to  c a r r i e r s  

i n  the  same c o n c lu s iv e  way a s  th e y  have been  i n  th e  c a se  of 

e n te r i c  f e v e r .  B ut th e  d y s e n te ry  c su ? rie r  d i f f e r s  from  th e  

ty p h o id  c a r r i e r  i n  t h a t  in  th e  fo rm er d is e a s e  i t  i s  u n u s u a l  

t o  f i n d  th e  b a c i l l i  i n  l a r g e  num bers i n  th e  s to o l s  f o r  any
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l e n g th  of t im e  a f t e r  th e  a c u te  p h ase  o f  th e  i l l n e s s  and 

i t  i s  m ore p ro b a b le  t h a t  i n  d y s e n te ry  th e  b a c i l l i  a r e  

e x c r e te d  in  l a r g e  num bers o n ly  d u rin g  o r  im m e d ia te ly  

a f t e r  a  m ild  d ia r r h o e ic  a t t a c k  i n  a s u b je c t  who h a s  

p r e v io u s ly  had  th e  d i s e a s e .  The b a c i l l i  p e n e t r a t e  

d e ep ly  i n to  th e  w a l l  o f  th e  c o lo n  and have  been  re c o v e re d  

p o s t  m ortem  in  th e  c o u rs e  o f t h i s  work from  th e  su b se ro u s  

c o a t  o f th e  i n t e s t i n e  and a ls o  from  th e  in f la m e d  m e s e n te r ic  

g la n d s  in  c a s e s  from  w hich  no d y s e n te ry  b a c i l l i  w ere 

re c o v e re d  b e fo r e  d e a th .  I t  seems r e a s o n a b le  t o  suppose 

t h a t  a d ie -^ c  derangem ent w ould s e rv e  t o  l i g h t  up tem p o r

a r i l y  an  o ld  q u ie s c e n t  i n f e c t i o n  o f  t h i s  n a t u r e ,  w hich  

w ould p ro v e  t o  be th e  fo c u s  f o r  th e  epidem ic sp re a d  o f th e  

d i s e a s e .  T h is  h a s  b een  bo rne  o u t bÿ e x p e r ie n c e  i n  th e  

F ie ld  w ith  a  u n i t ,  w hioh^having  s u s ta in e d  d y s e n te ry  in  

F ra n c e , was t r a n s f e r r e d  im m ed ia te ly  a f te rw a rd s  to  th e

I t a l i a n  F ro n t i n  th e  w in te r  o f 1917, th e  e f f e c t i v e  s t r e n g th
/

h a v in g  been made up by th e  e a r ly  r e t u r n  from  h o s p i t a l  o f  

s e v e r a l  c a s e s  o f b a c i l l a r y  d y s e n te r y ,  m ost o f  whom u n d e r

th e  r ig o u r s  o f a c o ld  c l im a te  and a r e s t r i c t e d  d i e t a r y  

w hich gave  r i s e  to  g a s t r o - i n t e s t i n a l  der&ngement d ev e lo p ed  

a r e c u r r e n t  d ia r rh o e a  o f  s h o r t  d u r a t io n  and w ith  t y p i c a l  

s t o o l s  w hich w ere a g a in  fo u n d  t o  c o n ta in  th e  (fy sen te ry

b a c i l l i .  The l i t e r a t u r e  on th e  s u b je c t  of c a r r i e r s  i n
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d y s e n te ry  i s  v e ry  f u l l y  sum m arised by Ledingham  and 

A rk w rig h t, who r e c o rd  th e  f in d in g  by Simon i n  1910 from  

th e  s t o o l s  o f men who w ere known to  h ave  h ad  th e  d is e a s e  

o f  d y s e n te ry  b a c i l l i  up to  a  maximum o f  618 days from  th e  

d a te  o f  th e  o r i g i n a l  a t t a c k ,  M ayer h a s  a ls o  d e s c r ib e d  

th e  o c c u rre n c e  in  a  re g im e n t i n f e c t e d  w ith  d y s e n te ry ,  of 

h e a l th y  c a r r i e r s  who, th o u g h  h a rb o u r in g  th e  b a c i l l i  f o r  

a s h o r t  t im e , w ere n o t  th e m se lv e s  a f f e c t e d  by th e  d is e a s e  

a t  t h a t  tim e  o r  s u b s e q u e n tly , L edingham , w h ile  lo o k in g

f o r  ty p h o id  c a r r i e r s  in  E n g lan d , d is c o v e re d  g e n u in e  d y se n te ry

b a c i l l i  i n  s u b je c t s  who had n e v e r  been  a b ro a d ,a n d  d u rin g  th e
SL

War Glynn h as r e p o r t e d ^ p o s i t iv e  f in d in g s  among 504 h e a l th y  

r e c r u i t s  and th e  p re s e n c e  o f S h ig a ’ s b a c i l l u s  i n  an  o ld  

woman who s u f f e r e d  from  c liro n ic  d ia r r h o e a .  T h ere  h as  been  

l i t t l e  n e ed  t o  se ek  f o r  c a r r i e r s  t o  e x p la in  th e  s u r v iv a l  

o f  i n f e c t i o n  i n  th e  Army from  one p e r io d  to  th e  n e x t ,  a s  

s p o ra d ic  c a s e s  h av e  c o n tin u e d  to  o c c u r  d u rin g  th e  w in te r  

m onths and in d e e d  i n  some u n i t s  th e  d is e a s e  h as p r e v a i le d  

i n  ep idem ic  form  d u rin g  th e  c o ld e s t  m onths o f th e  y e a r .  D uring 

th e  c o u rse  o f t h i s  work b a c i l l i  o f  th e  P le x n e r-Y  g roup  have 

been  re c o v e re d  from  s u b je c t s  o f th e  d is e a s e  up to  a maximum 

of s i x  weeks from  th e  commencement o f  th e  i l l n e s s  bu t work 

among c o n v a le s c e n ts  d id  n o t  come w i th in  th e  scope o f  t h i s  

i n v e s t i g a t i o n .  Rajchman and W este rn , how ever, have r e p o r te d
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th e  f in d in g  o f  B. D y s e n te r ia E  S h ig a  up to  tw en ty  f o u r  weeks 

a f t e r  th e  o n s e t  o f  th e  d is e a s e  i n  c o n v a le s c e n ts  from  th e  

M e d ite r ra n e a n .

V in c e n t h a s  re c o rd e d  two i n t e r e s t i n g  e p id e m ic s  i n  

th e  F ren ch  Army, one i n  1890 a t  C halons w hich  i s  a t t r i b u t e d  

to  th e  p i tc h in g  o f t e n t s  o v e r th e  c e s s p i t s  o f  th e  p re v io u s  

y e a r ’ s camp i n  w hich  d y s e n te ry  h ad  been  e p id e m ic , th e  o th e r  

i n  a  camp n e a r  A lg ie r s ,  w here d y s e n te ry  h ad  p r e f a i l e d  th e  

p re v io u s  y e a r  and to  w h ich  a B a t te r y  o f  A r t i l l e r y  w ere s e n t  

i n  1894; a v i o l e n t  san d sto rm  w hich  l a s t e d  f o r  a week c o in c id e d  

w ith  th e  a r r i v a l  o f th e s e  t ro o p s  who co m p la ined  t h a t  sand  and 

d u s t w ere p r e s e n t  in  a l l  t h e i r  fo o d  and d r in k  -  an ep idem ic  

a f f e c t in g  1 5 ^  o f  t h e i r  e f f e c t i v e s  im m ed ia te ly  fo llo w e d .

Though th e y  a re  n o t  common, e x p lo s iv e  o u tb re a k s  

w hich c an n o t be e x p la in e d  by i n f e c t i o n  from  a c a r r i e r  do o c c u r  

from  tim e  to  t im e , su g g e s tin g  an i n f e c t e d  fo o d  o r  w a te r  

su p p ly . Umber r e c o rd s  such  an o u tb re a k  among h i s  h o s p i t a l  

s t a f f  f o r  th e  sp re a d  o f w hich some common a r t i c l e  o f  fo o d  

was s u s p e c te d  though  n o t p roven  to  be th e  d i r e c t  c au se ; euid 

th e  fo llo w in g  e p id e m ic , w hich I  have e x p e r ie n c e d , s u g g e s te d  

an in f e c te d  w a te r  su p p ly , n o t  a common o r  g e n e r a l ly  a c c e p te d  

o c c u r re n c e . A u n i t  w hich h ad  been engaged from  1 s t  O c to b er 

to  1 1 th  November i n  th e  f i g h t in g  f o r  th e  P a ssc h e n d a e le  R idge 

i n  1917 was w ithd raw n  from  th e  l i n e  and a f t e r  a  few  days ’
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r e s t  moved by r a i l  t o  a v i l l a g e  n e a r  th e  c o a s t .  A few  

c a s e s  o f  d y se n te ry  had  been o b se rv e d  d u rin g  th e  i n t e r v a l  

be tw een  th e  t r e n c h  wai*fare and th e  t r a n s f e r e n c e  by r a i l

b u t  th e s e  w ere e v a c u a te d  and th e  d ia r r h o e a  r a t e  i n  th e  u n i t  

re d u c e d  t o  n i l .  Two to  f o u r  days a f t e r  a r r i v a l  i n  th e  new 

a re a  some 1 5 ^  o f  th e  u n i t  w ere a f f e c t e d  w ith  d ia r r h o e a  and 

a  num ber e v a c u a te d  and fo u n d  to  be g e n u in e  b a c i l l a r y  

d y s e n te ry .  Some common cau se  was sough t f o r  a s  a  c a r r i e r  

c o u ld  h a rd ly  acco u n t f o r  su ch  an e x p lo s iv e  o u tb re a k .

R a tio n s  w ere wholesom e and th e  cookhouse s t a f f  s u f f e r e d  

a s  s e v e re ly  and a t  th e  same tim e as th e  r e s t  of tlie  u n i t .

I t  was fo u n d  t h a t  th e  app ro v ed  w a te r  supply^ irh ic h  was du ly  

l a b e l le d ,w a s  recommended to  be drawn from  an open s tre a m  

w here i t  c ro s s e d  th e  m ain  ro a d . The v i l l a g e  had  j u s t  been  

v a c a te d  by a u n i t  n o to r io u s  f o r  i t s  d y s e n te ry  and r e c e n t  

g r o s s  human p o l lu t i o n  o f  th e  banks o f  th e  s tre a m  above th e  

f i l l i n g  p o in t  w ere n o t  f a r  to  se e k . The sm a ll  amount o f  

c î jo r in e  recommended f o r  u s e  i n  th e  w a te r  c a r t s  was q u i te  

i n s u f f i c i e n t  t o  m eet th e  w ell-know n f l u c t u a t i n g  re q u ire m e n ts  

i n  w et w e a th e r  o f an open ru n n in g  s tre a m  w hich  was in v a d e d  by 

d u c k s , e t c .  and as th e  cookhouse s to o d  p r a c t i c a l l y  on th e

banks o f  th e  s tre a m , th e  w ashing  o f  cook ing  u t e n s i l s  in  

u n t r e a te d  w a te r  was a  m o ra l c e r t a i n t y .  A ll  c a se s  w ere 

im m ed ia te ly  s e g re g a te d ,  and t r e a t e d ,  th e  w a te r  su p p ly  h ad  

a lre a d y  been condemned and a s a t i s f a c t o r y  supp ly  in a u g u ra te d  a t
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th e  s o u rc e  o f  th e  s tre a m ,a n d  th e  w hole ep id em ic  was o v e r  i n  

a  week. The w e a th e r  was c o ld  -  t h e r e  w ere no f l i e s  i n  

e v id e n c e  -  th e  men w ere much m ore c o m fo r ta b le  and b e t t e r  

f e d  th a n  th e y  had  been  f o r  w eeks, th e  su r ro u n d in g s  o f  th e  

s tre a m  w ere low and damp, c o n d i t io n s  w hich  a c c o rd in g  to  

V in c e n t r e n d e r  th e  s u r v iv a l  o f  th e  b a c i l l u s  p o s s ib l e  f o r  

20-30  d a y s ’ d y se n te ry  o r  d ia r r h o e a  h ad  n o t been  p r e v a le n t  

i n  th e  u n i t ;  th e y  h a d  had th r e e  to  f i v e  days i n  w hich to  

in c u b a te  an i n f e c t i o n  o b ta in e d  e lse w h e re  ( th e  in c u b a t io n  

p e r io d  i s  p ro b a b ly  l e s s  th a n  f i v e  d a y s ) ;  th e  e x p lo s iv e  n a tu r e  

o f  th e  o u tb re a k  and i t s  im m ed ia te  c e s s a t io n  when a  p u re  w a te r  

su p p ly  was o b ta in e d  a l l  p o in t  to  th e  p r o b a b i l i t y  t h a t  th e  

ep idem ic  was w a te rb o rn e .

S h e l l  h o le  w a te r  h a s  f r e q u e n t ly  been in c r im in a te d  

and th o u g h  d y s e n te ry  b a c i l l i  have n o t  been re c o v e re d  from  

t h i s  so u rc e  th e r e  i s  u s u a l ly  ample p o s s i b i l i t y  f o r  i t s  

p o l lu t i o n  and th e  r e l a t i o n  o f  g a s t r o e n t e r i t i s  and d ia r r h o e a  

to  th e  d r in k in g  o f  s h e l l  h o le  w a te r  i s  u n d o u b ted . An e x p lo s iv e  

o u tb re a k  o f  g a s t r o e n t e r i t i s  and d ia r rh o e a  o c c u r re d  i n  one company 

o f  a  B a t t a l i o n  to  w hich  I  was a t t a c h e d  w h ile  th e y  w ere h o ld in g  

th e  f r o n t  l i n e  t r e n c h e s ,  th e  o th e r  com panies b e in g  u n a f f e c te d .

The w e a th e r  was v e ry  h o t  a t  th e  t im e , e a r ly  summer o f 1915? 

th e  men, new ly  a r r iv e d  from  E n g lan d , had  n o t  r e a l i s e d  what 

w a te r  d i s c i p l i n e  m eant an d , t h e i r  own s u p p l ie s  e x h a u s te d .
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th e y  soon fo u n d  w a te r  by d ig g in g  down a few  f e e t  i n  th e  

c la y  o f  F re n ch  F la n d e r s .  Many o f th e  men h ad  a c u te  

v o m it in g , a l l  o f  them  h a d  d ia r r h o e a  and I  found  th e y  had  

a l l  d runk  w a te r  from  a  s u r f a c e  " w e ll"  sunk w i th in  a  few  

f e e t  o f  th e  g ra v e s  o f  B r i t i s h  and German t r o o p s j  I t  i s  

n o t s u g g e s te d  t h a t  th e s e  w ere c a s e s  o f t r u e  b a c i l l a r y  

d y s e n te ry  a s  a l l  b u t two o f them  q u ic k ly  re c o v e re d  and no 

b a c t e r i o l o g i c a l  e x am in a tio n  was m ade, b u t I  h ave  come a c r o s s  

two c a s e s  o f  g e n u in e  b a c i l l a r y  d y se n te ry  -  one i n  an  o f f i c e r ,  

th e  o th e r  i n  a  man who r e l a t e d  th e  sudden and a c u te  o n s e t  

o f  th e  d i s e a s e  w i th in  t h i r t y - s i x  h o u rs  o f  t h e i r  d r in k in g  

s h e l l  h o le  w a te r  d u rin g  h o t  summer w e a th e r .

W herever s a n i t a t i o n  i s  i n  any way d e f e c t i v e ,  t h e r e  

f l i e s  abound i n  th e  warmer w e a th e r  and th e y  a re  g e n e r a l ly  

a c c e p te d  a s  in s t r u m e n ta l  in  th e  i n d i r e c t  s p re a d  o f  th e  d i s e a s e ,  

c a r ry in g  th e  b a c i l l i  from  i n f e c t e d  f d e c a l  d e p o s i ts  to  th e  

fo o d  to  w hich  th e y  a re  a lw ays a t t r a c t e d .  The summit o f th e  

ep idem ic  c u rv e  o f b a c i l l a r y  d y s e n te ry  i s  re a c h e d  i n  th e  m onths 

o f  A ugust and S eptem ber when f l i e s  a re  m ost abundan t b u t 

th e  d i s e a s e  a ls o  p r e v a i l s  i n  ep idem ic form  in  c o ld  w e a th e r , 

a s ,  f o r  i n s t a n c e ,  d u rin g  th e  c o ld e s t  w e a th e r  i n  th e  Crimean 

W ar^and I  have had  e x p e r ie a o e  o f  a  s i m i l a r  ep idem ic among 

German p r i s o n e r s  d u rin g  the  w in te r  1918-1919 w h ile  ke en f r o s t  

p r e v a i le d  and snow la y  on th e  g ro u n d .
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Lang s t e i n ,  S o m erfe ld  and Bag in s k y  em phasise  th e  

im p o rta n c e  o f  c h i ld r e n  i n  th e  s p re a d  o f  t l i i s  d i s e a s e  

a s  i n  th e  c a se  o f  e n t e r i c  f e v e r .  The m ild  c a s e s  a re  

a g a in  th e  so u rc e  t r o u b l e ; -  60-7oX  o f  th e  c h i ld r e n  

u n d e r  two y e a r s  o f  age who w ere a d m it te d  to  L a n g s te in ’ s 

w ards w ere fo u n d  to  be s u f f e r in g  from  b a c i l l a r y  d y s e n te ry .  

D om estic  a n im a ls  have a ls o  been  in c r im in a te d  f o r  th e  

sp re a d  o f  th e  d is e a s e  -  t h e  dog h a s  been  known to  have  i t ,  

F i r t h  in d u c e d  i t  e x p e r im e n ta l ly  i n  a  m onkey,and i t  i s  

known to  a f f e c t  t h i s  an im al i n  n a tu r e .

I n f e c t io n  by c o n ta c t ,  p ro b a b ly  a s  th e  r e s u l t  o f  

th e  n e g le c t  o f  p r e c a u t io n a r y  m easu res  o f  t o i l e t ,  o c c u rs  

from  tim e  to  tim e  and I  have  se en  c a s e s  o c c u r  among m e d ic a l 

o f f i c e r s ,  n u r s in g  o r d e r l i e s  and a  p a d re  in  h o s p i t a l s  

w here d y s e n te ry  was t r e a t e d  and a l s o  two c a s e s  o f  

i n f e c t i o n  among la b o r a to r y  a t t e n d a n t s .

And as th e  in t r o d u c t io n  o f d y se n te ry  i n to  Germany 

as  an endem ic d is e a s e  h a s  been  a t t r i b u t e d  to  th e  r e t u r n  

o f  i n f e c te d  a rm ies  from  th e  F ra n c o -P ru s s ia n  War o f  1870 

when th e  d is e a s e  was v e ry  p r e v a l e n t ,  so i t  i s  p o s s ib le  

and even h ig h ly  p ro b a b le  t h a t  we s h a l l  have to  rec k o n  

w ith  th e  ap p ea ran ce  o f  t h i s  d is e a s e  i n  som eth ing  ap p ro a ch in g  

ep idem ic  p r o p o r t io n s  among th e  c i v i l  p o p u la t io n  a t  home.
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In tro d u c e d  by th e  i n f e c t e d  s o l d i e r  who r e t u r n s  to  c i v i l  

l i f e .  And i n  t h i s  c o n n e c tio n  i t  w ere w e ll  t h a t  s p e c i a l

a t t e n t i o n  sh o u ld  be p a id  t o  th e  i n v e s t i g a t i o n  o f  summer 

d ia r r h o e a  i n  c h i ld r e n  who may c o n t r a c t  t r u e  b a c i l l a r y  

d y s e n te ry  from  t h e i r  s o l d i e r  p a r e n t .

Sym ptom atology.

The in c u b a t io n  p e r io d  i s  p ro b a b ly  two to  f i v e  d a y s , 

th o u g h  S tro n g  and Mussjfrajjfe who p ro d u ced  th e  d i s e a s e  i n  

a  condemned c r im in a l  by th e  in @ e* tio n  o f  a l i v i n g  c u l t u r e ,  

p la c e  i t  a t  f o r t y - e i g h t  h o u r s .  T here  i s  f r e q u e n t ly  a

v e ry  s h o r t  in v a s io n  p e r io d ,  when th e  p a t i e n t  has a  vague 

s e n s e  o f abdom inal d is c o m fo r t ,  w hich  i s  s p e e d i ly  fo llo w e d  

by a d is e a s e  a c u te  i n  o n se t  and c h a r a c t e r i s e d  by g e n e r a l  

m a la i s e ,  w ith  p a in s  in  th e  l e g s ,  th e  b a c k , and th e  

abdomen; h e a d a c h e , l o s s  o f  a p p e t i t e  and  a f e e l in g  o f 

n a u se a  w hich  i n  s e v e r a l  c a s e s  r e s u l t s  i n  a c t u a l  and 

som etim es i n  s e v e re  v o m it in g . The te m p e ra tu re ,  

f r e q u e n t ly  u n d is tu r b e d ,  seldom  r i s e s  above 101® or  102® F . 

and i s  a s  a  r u l e  o n ly  s u s ta in e d  f o r  from  one to  f i v e  d a y s . 

D ia rrh o e a  m a n if e s ts  i t s e l f  e a r ly  and th e  s t o o l s ,  a t  f i r s t  

abundan t and w a te ry , a l t e r  i n  c h a r a c t e r  a s  th e y  in c r e a s e

i n  f re q u e n c y , th e  i n i t i a l  f a e c u le n t  s t o o l s  g iv in g  p la c e  

to  m uco id , m u co p u ru len t and  s a n g u in o le n t  e v a c u a t io n s .
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th e  b lo o d  b e in g  d o t te d ,  s t r e a k e d  o r  c lo s e l y  in c o r p o r a te d  

i n  th e  m ucus. G rip in g  i s  a lm o st c o n s ta n t ,  o r  i s  v e ry  

e a s i l y  e x c i t e d ,  tenesm us i s  s e v e re ,  th e  c a l l  t o  s to o l  

a lm o st in c e s s a n t  u n t i l  u l t i m a t e l y  th e  p a t i e n t  c a n n o t 

le a v e  th e  s t o o l ,  o r  s p h in c te r  c o n t r o l  i s  l o s t  and th e  

d e je c t a  a r e  v o id e d  on t o  pads o f c o t to n  wool o r  tow*

The c h a r a c t e r  o f th e  s t o o l s  sh o u ld  be p a r t i c u l a r l y  

n o te d  i n  a l l  c a s e s ,  from  th e  v e ry  b e g in n in g  o f th e  i l l n e s s ,  

a s  i n  th e  m ild e s t  p r im a ry  and i n  th e  s h o r t e s t  r e c u r r e n t  

c a s e s ,  mucopus o r  mucopus and b lo o d  w i l l  be d e te c te d  i n  

some o f th e  s to o l s  p a s s e d  d u rin g  th e  f i r s t  few  d a y s , 

e s p e c i a l l y  i f  m ic ro sc o p ic  e x a m in a tio n  be r e s o r t e d  t o ,

S h is  e x am in a tio n  i s  a ls o  m ost h e lp f u l  i n  p ro g n o s is  and 

i n  th e  c o n t r o l  o f  d i e t e t i c  and g e n e r a l  t r e a tm e n t .

T here  e x i s t s  a  d ia r r h o e a l  f a c i e s  w hich  can be  o b se rv e d  

i n  even m ild  c a s e s  i f  th e y  a re  seen  on th e  f i r s t  day o f  

i l l n e s s ,  when t h i s  s ig n  i s  h e lp f u l  i n  d i f f e r e n t i a t i n g  

t r u e  d ia r rh o e a s  from  m a l in g e r e r s .  The e x p re s s io n  i s  

a n x io u s  and th e  f a c e  i s  * p in c h e d * , a  c o n d i t io n  m ore 

e a s i l y  r e c o g n is e d  by e x p e r ie n c e  th a n  d e f in e d  in  a  few 

w ords , f o r  c o n t r a c t io n  and p a l l o r  o f  th e  t i s s u e s  o f th e  

cheek  and n o se  do n o t  a d e q u a te ly  d e s c r ib e  i t .  The s k in  

o f  th e  body g e n e r a l ly  becomes d ry  and a t ro p h ic  to  th e
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to u c h . I n  a few  c a s e s  w here on c l i n i c a l ,  s e r o l o g i c a l ,  

and b a c t e r i o l o g i c a l  g ro u n d s ty p h o id  f e v e r  a s  a  concom i

t a n t  was n e g a t iv e d ,  I  have  o b se rv e d  in  g e n u in e  b a c i l l a r y  

d y s e n te ry  a  r a s h  much re se m b lin g  t h a t  o f  Rose M e a s le s , 

a p p e a r  ab o u t th e  t e n t h  day o f i l l n e s s .  I f  was m ost 

m arked i n  th e  s k in  o v e r  th e  s p le n ic  and h e p a t ic  a r e a s ,  and 

to  a  l e s s  e x te n t  on th e  b ack  and th e  abdomen. These 

s p o ts  a re  o f  th e  same s i z e  a s ,  b u t  a re  l i g h t e r  i n  c o lo u r  

and a p p a re n t ly  m ore s u p e r f i c i a l l y  p la c e d  in  th e  t e x t u r e  

o f  th e  s k in  th a n  a re  th e  t r u e  r o s e  s p o ts  o f  e n t e r i c  f e v e r  

and as a r u l e  th e y  a re  e ry th e m a to u s  r a t h e r  th a n  p e t e c h i a l .  

S in c e  m aking t h i s  o b s e rv a t io n  I  have  d is c o v e re d  an 

a c c o u n t by S c h u l tz  (1917) o f a r a s h  in  d js e n te z y  

re sem b lin g  t h a t  o f  ty p h u s  f e v e r .

The to n g u e , t h i c k l y  c o a te d  w ith  a  w h ite  f u r  a t  th e  

b e g in n in g  o f th e  d i s e a s e ,  q u ic k ly  c le a n s  and becomes 

b r ig h t  r e d  and r a t h e r  d ry  in  c a s e s  t h a t  p ro g re s s  to  

e a r ly  re c o v e ry , b u t  i n  th e  more s e v e re  c a s e s  t h a t  assum e 

a  ty p h o id  a s p e c t ,  th e  to n g u e  re m a in s  f u r r e d  and becom es 

v e ry  d ry  and f i s s u r e d .  The te m p e r a tu re ,a l r e a d y  r e f e r r e d  

t o ,  i s  n o t  in  i t s e l f  o f  much n o te ,  a s  i t  i s  f r e q u e n t ly  

no rm al o r  subnorm al i n  c a s e s  o f  q u i te  m o d era te  s e v e r i t y  

w h ile  i n  se v e re  c a s e s  i t  seldom  r i s e s  above 101® o r  102^ P . 

and o n ly  rem a in s  e le v a te d  f o r  one to  f i v e  days o r  th e re b y



— 20 —

w h ile  i n  a  few  c a s e s ,  r a r e  i n  te m p e ra te  c l im a te s  b u t 

m ore common i n  th e  T r o p ic s ,  o f  c h o le r a ic  d y s e n te r y ,  

th e  p a t i e n t  p a s s e s  i n to  a s ta te ^ h y p o th e rm ia  and d i e s .  

The p u ls e  i s  slow  -  70 to  90 p e r  m in u te  -  even i n  

c a s e s  w ith  e le v a te d  te m p e ra tu re . I t  i s  s o f t  and 

c o m p re s s ib le  b u t n o t  d i c r o t i c  though  th e  b lo o d  p r e s s u r e  

i s  u s u a l ly  low , 70-90  mm. d i a s t o l i c  and 100-120 mm. 

s y s t o l i c .  When th e  p u l s e  r a t e  a c c e l e r a t e s  and i t s  

q u a l i t y  d e g e n e ra te s ,  th e  p o s s i b i l i t y  o f  s u p r a r e n a l  

i n s u f f i c i e n c y  sh o u ld  be e n te r t a in e d  -  a  c o n d i t io n  w h ich  

h a s  been  f u l l y  bo rn e  o u t by postm ortem  e x a m in a tio n  o f 

th e s e  a c u te  c a s e s .

A part from  o ld - s ta n d in g  d i s e a s e ,  i n t e r c u r r e n t  

a f f e c t i o n s ,o r  c o m p l ic a t io n s ,  th e  lu n g s  a re  n o t  u s u a l ly

in v o lv e d  and in d e e d  a t  a u to p sy  i t  i s  o f te n  re m a rk a b le  

how f r e e  from  oedema th e y  u s u a l ly  a re  i n  s u b je c t s  who 

have been i l l  and  b e d rid d e n  f o r  th r e e  weeks o r m ore.

T h is i s  p ro b a b ly  acc o u n te d  f o r  by th e  d e h y d ra t io n  o f 

th e  t i s s u e s  w hich  i s  such  a  m arked f e a t u r e  i n  th e s e  

c a s e s .  The abdomen, f l a t  and r e t r a c t e d ,  i s  t e n d e r  to  

p r e s s u r e ,  e s p e c i a l l y  o v e r t h e s ig m o i d  f l e x u r e  -  a 

f e a t u r e  o f n o te  in  th e  m i ld e s t  c a s e s .  As a r u l e ,  

how ever, te n d e rn e s s  to  p r e s s u r e  i s  e l i c i t e d  o v e r  the  

c o lo n  i n  th e  whole o f  i t s  l e n g th  b u t  i s  m ost m arked
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a t  th e  f l e x u r e s .  The s p le e n  i s  n o t  p a lp a b le  and  

i s  fo u n d  postm ortem  to  be v e ry  sm a ll in  th e  g r e a t  

m a jo r i ty  o f  c a s e s .  The l i v e r  may be s l i g h t l y  

e n la rg e d  from  venous c o n g e s tio n  b u t th e r e  a r e  no l i v e r

symptoms su c h  a s  a re  fo u n d  i n  c a s e s  o f  am oebic

d y s e n te ry .  A f te r  a few  days* i l l n e s s  th e  c o lo n , 

th ic k e n e d ,  oedem atous and te n d e r ,  can  be f e l t  i n  

p r a c t i c a l l y  i t s  w hole le n g th  and r o l l e d  unde?  th e  

f i n g e r s .  V om iting  i s  f r e q u e n t ly  a  tro u b le so m e  f e a t u r e  

i n  th e  e a r ly  days o f  th e  more s e v e re  c a s e s  and i t  may be 

so s e v e re  a s  to  n e c e s s i t a t e  th e  tem p o rary  i n t e r r u p t i o n  

o f  o r a l  a l im e n ta t io n  a s  th e  p ro v o c a t io n  o f  v o m itin g  

g iv e s  r i s e  to  g r e a t  d is c o m fo r t  from  g r ip in g  and 

tenesm us and to  in c r e a s e d  fre q u e n c y  o f th e  c a l l  t o

s t o o l .  I n  th e  more s e v e re  c a se s  t o o ,  h ic c o u g h  i s  m et

w ith  and s l e e p le s s n e s s  may c a l l  f o r  m e d ic in a l  t r e a tm e n t .  

The u r i n e ,  w hich  i s  o c c a s io n a l ly  r e t a i n e d , e s p e c i a l l y  

i n  th e  te r m in a l  p h a ses  o f  a c u te  c a s e s ,  i s  s c a n ty ,  

d a rk  in  c o lo u r ,  and c o n ta in s  a  sm a ll amount o f  album en.

In  th e  m ore s e v e re  c a s e s  g r e a t  t l i i r s t  i s  co m p la ined  o f .
♦

E s t im a tio n  o f th e  le u c o c y te s  h a s  been  c a r r i e d  o u t 

i n  a s e r i e s  o f c a se s  r e p r e s e n t in g  th e  v a r io u s  c l i n i c a l  

ty p e s  o f th e  d i s e a s e .  I n  th e  am bulan t c a s e s  th e  number 

i s  no rm al o r  v e ry  s l i g h t l y  r a i s e d ,  i n  m o d e ra te ly  s e v e re
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o a se s  i t  r i s e s  to  10 ,0 0 0  o r  1 2 ,0 0 0  p e r  c u b ic  

m i l l i m e t r e ,w h ile  i n  s e v e re  and g ra v e  c a s e s  w ith  

m arked  d e h y d ra t io n  o f  th e  t i s s u e s ,  i t  has been  found  

to  be 1 7 ,0 0 0  to  2 0 ,0 0 0  p e r  c u b ic  m i l l im e t r e ,  w h ile  

some o b s e rv e r s  have r e p o r te d  c o u n ts  o f  2 5 ,0 0 0 . No 

in fo rm a tio n  o f v a lu e  h a s  been o b ta in e d  from  a s e r i e s  

o f  d i f f e r e n t i a l  c o u n ts  c o n d u c ted  c o n c u r r e n t ly  w i th  th e  

o r d in a ry  e s t im a t io n  by th e  T hom a-Z eiss m ethod , a s  th e  

v a r i a t i o n s  from  th e  no rm al p r o p o r t io n s  i n  th e  c a s e  o f  

th e  d i f f e r e n t  c e l l u l a r  c o n s t i t u e n t s  w ere so sm a ll a s  

to  be a c c o u n te d  f o r  by p e r s o n a l  e r r o r  -  i n  some c a se s  

th e  po ly m o rp h s, i n  o th e r s  th e  lym phocy tes w ere r e la t iv e *  

ly  in c r e a s e d .  When d e h y d ra t io n  o f th e  t i s s u e s  i s  

e l im in a te d ,  th e  l e u c o c y to s i s  q u ic k ly  f a l l s  to  no rm al 

o r  subnorm al.

C l in i c a l  ty p e s  o f  th e  d i s e a s e .

C l in i c a l  ty p e s  m ere ly  r e f l e c t  th e  s e v e r i t y  o r  

o th e rw is e  o f  th e  d is e a s e  w hich  i s  th e  same in  a l l  i t s  

fo rm s . Ambulant c a s e s ,  m ild  c a s e s ,  m o d e ra te ly  s e v e re  

c a s e s ,  s e v e re  and g ra v e  c a s e s  w i l l  em brace m ost o f th e  

ty p e s  met w ith  and u n d e r  se v e re  and  g ra v e  ty p e s  a re  

in c lu d e d  th e  a c u te  f u lm in a t in g ,  th e  d i p h t h e r i t i c ,  th e  

g a n g re n o u s , th e  ty p h o id  and th e  c h o le r a ic  fo rm s , w h ile  

th e  c h ro n ic ,  th e  r e l a p s in g  and th e  r e c u r r e n t  fo rm s a re
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s e lf -e x p la n a to ry .  The am bu lan t c a s e  may have a  

d ia r r h o e a ,  w hich  i s  re g a rd e d  a s  sim p le  and s e a s o n a l ,  

and w hich  l a s t s  f o r  one day o n ly , some t h r e e  to  f iv e  

s t o o l s  h a v in g  been p a s s e d  i n  th e  tw e h ty fo u r  h o u r s .

M ild  e a s e s  u s u a l ly  l a s t  from  th r e e  to  f i v e  d a y s , 

p ro v id e d  th e  su b seq u e n t d i e t a r y  i s  r e g u la te d .  

M o d e ra te ly  s e v e re  c a s e s  w ith  t e n  to  f i f t e e n  s to o l s  

i n  th e  tw e n ty fo u r  h o u rs ,  u s u a l ly  ru n  t h e i r  c o u rs e  

u n d e r  s u i t a b l e  t r e a tm e n t  i n  sev en  to  f o u r te e n  d a y s , 

w h ile  s e v e re  c a s e s  may ru n  i n t o  a  p r o t r a c t e d  c o n v a le s 

c en ce  w hich l a s t s  f o r  m on ths. The a c u te  fu lm in a t in g  

c a se  o f w hich I  have  seen  f o u r ,  may d ie  of to x a e m ia  

w i th in  fo u r  d a y s , th e  d i p h t h e r i t i c  and g an g ren o u s 

ty p e s  a r e  so named from  th e  s lo u g h s  w hich  a re  fo u n d  in  

th e  s t o o l s ,  th e  c h o le r a ic  ty p e  h a s  n o t  been  m et w ith  

h e re  b u t s e v e r a l  c a se s  w ith  a  ty p h o id  a s p e c t  have been 

e n c o u n te re d  and i n  some tw en ty  o f  th e  more s e v e re  c a s e s  

b lo o d  c u l t u r e  was c a r r i e d  o u t ,  u s u a l ly  on th e  second  

to  th e  f i f t h  day o f i l l n e s s ,  b u t  i n  no c a se  have 

d y s e n te ry  b a c i l l i  been  re c o v e re d  from  th e  b lo o d  d u rin g  

l i f e  o r  a f t e r  d e a th . A c a se  has been  d e s c r ib e d  by 

Maer i n  w h ich  th e  symptoms w ere th o s e  o f  an a c u te  

g e n e ra l  to x a e m ia , abdom inal symptoms be in g  a b s e n t ,  and 

B a c i l lu s  D y s e n te r ia E  S h iga  was i s o l a t e d  from  th e  b lo o d .
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Most o f  th e  above ty p e s  may become c h r o n ic  o r  r e c u r r e n t  

i f  e a r l y  and e f f e c t i v e  t r e a tm e n t  i s  n o t  i n s t i t u t e d .

H a r t  h a s  d e s c r i b e d  a  ty p e  o f  d y s e n te r y  i n  h e a l th y  

r e c r u i t s  w here t h e r e  i s  m ere ly  a c u te  h y p e ra em ia  and 

d i f f u s e  s w e l l in g  o f  th e  i n t e s t i n a l  m ucosa. T hese  r u n  

a  r a p i d  c o u rs e  and t e r m in a t e  i n  coma and  c o n v u ls io n s ,  

and postm ortem  t h e r e  a r e  fo u n d  sm a ll  su b s e ro u s  h aem o rrhages  

Eind oedema o f  th e  b r a i n .  I  have met w i th  s i x  c a s e s  o f  

t h i s  ty p e  of th e  d i s e a s e ,  b u t  a l l  o f  them were i n  

e m a c ia te d  s u b j e c t s  and d e a th  was p re c e d e d  by v i o l e n t  

m u sc u la r  cramps c u lm in a t in g  i n  c o n v u ls io n s  and coma. 

Postm ortem  e x a m in a t io n  o f  t h e s e  c a s e s  r e v e a l e d  th e  p r e s e n c e  

o f  what would be r e g a r d e d  as  an e a r l y  d y s e n t e r i c  i n f e c t i o n  

o f  th e  c o lo n  -  h y p e ra em ia ,  s u p e r f i c i a l  e x c o r i a t i o n s ,  o r  

d e e p e r  u l c e r a t i o n  gind n e c r o s i s  o f  t h e  mucosa o f  th e  

s igm oid  f le x u re ^  w i th  h y p e raem ia  o f  th e  stom ach and p a r t  

o f  t h e  je junum  and i le u m . Pew s u b s e ro u s  haem orrhages  

were fo u n d  b u t  i n  a l l  s i x  t h e r e  was m arked oedema o f  

t h e  b r a i n ,  a  l a r g e  c o l l e c t i o n  o f  c l e a r  s t e r i l e  s e ro u s

f l u i d  l y in g  betw een th e  d u ra  and th e  p i a - a r a c h n o id  

w hich l a t t e r  was oedem atous o v e r  th e  c o r t i c a l  c o n v o lu t io n s  

and th e  c e re b e l lu m  b u t  norm al o v e r  th e  b a se  o f  the  b r a i n .

I n  t h e s e  c a s e s  t h e r e  was no e x c e s s  o f  f l u i d  i n  the  " 

v e n t r i c l e s  o f  th e  brain- and t h e r e  was marked venous
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c o n g e s t io n  o v e r  t h e  pons and th e  m e d u l la  and oedema 

o f  th e  w h i te  and g re y  m a t t e r  o f th e  b r a i n .

C o m p lic a t io n s  and s e q u e l a e .

I n  th e  m i ld e r  form s o f  t h e  d i s e a s e ,  c o m p l ic a t io n s  

a r ë  i n f r e q u e n t  and r a r e l y  s e v e re  and th e  developm ent 

o f  s e q u e la e  from  a l l  ty p e s  o f  t h e  d i s e a s e  l a r g e l y  

depends upon th e  e a r l y  and s u c c e s s f u l  t r e a tm e n t  o f 

t h e  a c u te  phase  o f  t h e  m alad y .

A r t h r i t i s  h a s  been  t h e  m ost common c o m p l ic a t io n  

among th e  c l i n i c a l  c a s e s  s t u d i e d  and i t  o b t a i n s  g r e a t e s t  

p rom inence  i n  t h e  l i t e r a t u r e  on th e  s u b j e c t .  D o ren d o rf  

makes th e  o b s e r v a t io n  t h a t  a s  i n  S c a r l a t i n a l  Rheumatism 

th e  i n c id e n c e  o f  a r t h r i t i s  v a r i e s  i n  d i f f e r e n t  e p id e m ic s  

o f  d y s e n te r y .  I t  i s  more a k in  t o  g o n o r rh o e a l  rheum atism  

th a n  to  o r d in a r y  a c u t e  rheu m atism . The l a r g e r  j o i n t s  a r e  

u s u a l l y  a f f e c t e d  and f l u i d  may o r  may n o t  be p r e s e n t .  In  

one c a s e  N o lf  fo und  t h a t  t h e  s y n o v ia l  f l u i d ,  i t s e l f  

s t e r i l e ,  a g g l u t i n a t e d  th e  B a c i l l u s  D y s e n te r ia E ,  b u t  

n e i t h e r  a n t i d y s e n t e r i c  serum n o r  t h e  s a l i c y l a t e s  have 

any s p e c i f i c  e f f e c t  on th e  c o u rs e  o f  th e  c o n d i t i o n ,  which 

i s  p ro b a b ly  due to  t o x ic  a b s o r p t io n  from  th e  a b ra d e d  and 

u l c e r a t e d  mucosa o f  th e  c o lo n  w hich  has become t h e  s e a t  

of a se co n d a ry  i n f e c t i o n .  I t  would a p p e a r  t o  be  more 

common i n  S h ig a  i n f e c t i o n s  and i t  h a s  been  e n c o u n te re d
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d u r in g  th e  a c u te  s t a g e  o f  th e  d i s e a s e  and a l s o  a f t e r  

c o n v a le s c e n c e  h a s  been e s t a b l i s h e d .  I n  no c a se  

d id  i t  g iv e  r i s e  t o  e n d o c a r d i t i s .  T h is  c o m p l ic a t io n  

ru n s  a  c o u rs e  o f  seven  to  t e n  days and demands r e s t  

i n  bed w i th  th e  a p p l i c a t i o n  o f  l o c a l  h e a t  and l a t e r  o f  

m assage as  p a l l i a t i v e  and r e s t o r a t i v e  t r e a t m e n t .

C o n j u n c t i v i t i s ,  m en tio n ed  by s e v e r a l  a u t h o r s ,  h a s  

n o t  been a n o t i c e a b l e  f e a t u r e  o f  th e  c a s e s  seen  and 

w here  p r e s e n t ,  i t  was m ere ly  a  t r a n s i e n t  h y p e raem ia  o f  th e  

c o n ju n c t iv a e  wliich r e a d i l y  re sp o n d e d  to  s im p le  l o c a l  

a p p l i c a t i o n s .  C a rd ia c  c o m p l i c a t io n s ,  t o x i c  i n  o r i g i n

and accom panied  by oedema o f  t h e  f e e t  and l e g s  w i th  a 

sm a ll  ru n n in g  p u l s e  and poo r  c a r d i a c  sounds a r e  n o t  

uncommon among th e  more s e v e re  c a s e s  and a re  e x p la in e d  

by th e  f i n d in g  a t  au to p sy  o f  a d e g re e  o f  c loud y  s w e l l in g  

and anaem ia o f  th e  h e a r t ' s  m u s c le ,  w h i le  i n  b o th  S h iga  

and F le x n e r  i n f è c t i ô n s  h aem orrhages  i n t o  t h e  v i s c e r a l  

p e r ic a r d iu m  and th e  m usc le  o f  th e  l e f t  v e n t r i c l e  have 

been  o b se rv e d .  I n  some c a s e s  t o o ,  sudden d e a th ,  

com parab le  t o  t h a t  seen  from  c a r d i a c  f a i l u r e  i n  

d i p t h e r i a ,  has been  met w i th  i n  d y s e n te r y  and may o c c u r  

du ring  the  a c u te  s t a g e  o f  th e  d i s e a s e  o r  e a r l y  i n  

c o n v a le s c e n c e .  I n  a d d i t i o n  to  th e  d e g e n e ra te  c a r d i a c
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m u sc le ,  t h e r e  i s  found  i n  t h e s e ,  a s  i n  m ost f a t a l  

c a s e s  o f  d y s e n te r y ,  d e g e n e r a t io n  o f  t h e  s u p r a r e n a l  

g l a n d s .

Secondary  anaem ia f o l lo w s  an  a c u te  a t t a c k ,  b u t  i s ,  

i n  m ost c a s e s ,  am enable to  g e n e r a l  t r e a t m e n t ,  and 

d i s a p p e a r s  w i th  th e  r e t u r n  o f  the  p a t i e n t  t o  a norm al

d i e t a r y  and e x e r c i s e  o u t  o f  d o o r s .  But i n  c a s e s  t h a t  

have  ru n  a  p r o t r a c t e d  c o u r s e ,  t h e r e  i s  s e v e re  anaem ia 

and a s t h e n i a ,  w hich  f r e q u e n t l y  l e a d s  to  d e a th  d e s p i t e  

a l l  e f f o r t s  to  s u s t a i n  a f a i l i n g  n u t r i t i o n .  E x p e r ie n c e  

o f  th e  p a t h o l o g i c a l  changes found  a f t e r  d e a th  e x p la in s  

i i h i s  l a c k  o f  r e s p o n s e  t o  d i e t i n g .  U s u a l ly  th e  c a se  

h a s  come u n d e r  t r e a tm e n t  l a t e  i n  th e  d i s e a s e ,  a f t e r  an 

i l l n e s s  o f  f i v e  to  t e n  d a y s ,  when r e s p o n s e  t o  serum 

i s  d i s a p p o in t i n g ;  a f t e r  an i l l n e s s  of t h r e e  weeks o r  

l o n g e r  t h e  p a t i e n t  d i e s  o f  a s t h e n i a  and a t  au to p sy  

th e  stom ach i s  found  a c u t e lÿ" in f la m e d  w i th  g r e a t  ex ce ss  

o f  mucus s e c r e t i o n ;  t h e r e  i s  p a tc h y  and i n t e n s e

c o n g e s t io n  th ro u g h o u t  th e  g r e a t e r  p a r t  o f  t h e  je junum  

and t o  a l e s s  e x te n t  i n  th e  i leu m  ex ce p t  i n  i t s  lo w e r  

n in e  i n c h e s ,  v/here t h e r e  i s  as  a r u l e ,  a c u te  c o n g e s t io n .  

S i m i l a r  c o n d i t i o n s  a re  met w i th  i n  c a s e s  dying i n  t h e  

a c u te  s t a g e  o f  t h e  d i s e a s e  and would e x p la in  th e  f i n d 

ing  by G-erman o b s e rv e r s  o f  a  c o n d i t i o n  o f  a n a c i d i t y  i n
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o a s e s  t h a t  h av e  r e c o v e r e d  from  a c u te  d y s e n te r y .

H erpes l a b l a l i s  i s  f r e q u e n t l y  p r e s e n t  d u r in g  th e  

a c u te  p h ase  o f  th e  d i s e a s e  and l o b a r  o r  b ro n ch o 

pneum onia may d ev e lo p  d u r in g  t h e  a c u te  s t a g e  o r  i n  

t h e  a s t h e n i c  and d e b i l i t a t e d  s u b j e c t s  who have  p a s s e d  

from  th e  a c u te  to  th e  c h ro n ic  s t a g e  o f  t h e  d i s e a s e .  

Haemorrhage from  th e  c o lo n  lias o n ly  been  seeh  o n c e ,  i n  

an a c u te  f a t a l  c a s e  f u lm in a t in g  i n  t y p e ,  I n t u s s u c e p t i o n  

h a s  been  f r e q u e n t l y  seen  a t  a u to p s y ,  bu t i t  has  alw'ays

a p p a r e n t ly  o c c u r r e d  j u s t  p r i o r  to  o r  s h o r t l y  a f t e r  

d e a th .  In  c h i l d r e n ,  how ever, o b s e r v e r s  r e p o r t  t h i s  

c o m p l ic a t io n  as o f  f r e q u e n t  o c c u r re n c e .  P r o l a p s u ^ n i  

i s  i n  much th e  same c a te g o r y  and s e v e r a l  o t h e r  co m p lica 

t i o n s  w hich  have been r e c o rd e d  i n  l i t e r a t u r e  may be 

m en t io n ed , v i z .  m otor and se n so ry  p a r a l y s e s ,  p y e l i t i s ,  

t h r o m b o p h le b i t i s ,  n e p h r i t i s .  Oedema of th e  b r a i n  has 

a l r e a d y  been m en tio n ed  as  o c c u r r in g  i n  c a s e s  dying  i n  

a  s t a t e  of c o n v u ls io n  o r  coma and i n  some o f  t h e s e  a 

c o n d i t i o n  of t e t a n y  h a s  been  o b se rv e d .

p e r f o r a t i o n  h as  been  found  postm ortem  i n  one c a se  

and Woodward found  e le v e n  r e c o r d e d  among one h u n d red  

and e i g h t  a u t o p s i e s .  The c a se  r e f e r r e d  t o  was n o t

s u s p e c te d  of p e r f o r a t i o n  b e fo r e  d e a th  as t e n d e r n e s s  ' 

o v e r  th e  c o lo n  was so v e ry  marked t h a i ^ t e n d e r n e s s  over 

t ie  s igm oid  d id  n o t  a t t r a c t  Kny a t t e n t i o n ,  a s  p a in  and
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t e n d e r n e s s  a r e  u s u a l l y  m ost s e v e re  i n  t h a t  r e g i o n .

At a u to p s y ,  hov/ever, t h e  omentum was fo u nd  c l o s e l y  

and f i r m ly  a d lie re n t  to  th e  f r e e  b o r d e r  o f th e  a n t e r i o r  

c u rv e  o f  th e  s igm o id  f l e x u r e :  t h e r e  was no p e r i t o n i t i s  

beyond th e  l i m i t s  o f  t h i s  ad lies io n  which c o v e re d  an ,

a r e a  o f  t h e  s i z e  o f  a s h i l l i n g :  t h in n in g  o f  th e

sigm oid  w a l l  by u l c e r a t i o n  had  p ro ce ed e d  s u f f i c i e n t l y  

s lo w ly  to  p rod uce  an e x u d a t io n  on th e  p e r i t o n e a l  

s u r f a c e  which a t t r a c t e d  and g lu e d  t h e  omentum over th e  

b a se  o f  th e  u l c e r  b e fo r e  p e r f o r a t i o n  a c t u a l l y  became 

c o m p le te .  In  one o t h e r  c a se  s i m i l a r  p e r f o r a t i o n  

was presum ed to  have o c c u r re d  and h e a l e d  d u r in g  th e  

a c u te  s t a g e  of th e  d i s e a s e  and i n  c o n v a le s c e n c e  t h i s  

p a t i e n t  had  a w e l l  d e f in e d  i n d u r a t e d  a r e a  p a lp a b le  o v e r  

th e  f r e e  b o rd e r  o f  th e  co lo n  a t  t h e  s igm oid  f l e x u r e .

Manson r e p o r t s  an i n t e r e s t i n g  c a se  w i th  l a r g e  

r e c t a l  p o ly p i  as th e  r e s u l t  o f  p r o l i f e r a t i o n  o f  th e  

mucous membrane and Jacob h as  d e s c r ib e d  th e  o c c u r re n c e  

o f  f e b r i l e  a t t a c k s  d u ring  c o n v a le sc e n c e  and a f t e r  a l l  

s ig n s  o f t h e  d i s e a s e  have d i s a p p e a r e d ,  s i m i l a r  t o  th o s e  

r e p o r t e d  among c o n v a le s c e n ts  r e t u r n e d  to  England from  

G a l l i p o l i .  I n  a few c a s e s  where re s p o n se  to  t r e a tm e n t  has 

n o t  been  s a t i s f a c t o r y  o r  i n  which th e  p r o c e s s  has  been
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so a c u te  t l i a t  t h e  p a t i e n t  i s  l e f t  w i t h  a  f i b r o s e d  

c o n d i t i o n  o f  th e  c o lo n  i n  i t s  whole l e n g t h ,  t h e r e  

r e s u l t s  a  v e ry  i r r i t a t i v e  c o l i t i s  w hich  p e r i o d i c a l l y  

m a n i f e s t s  i t s e l f  i n  a sudden c a l l  t o  s t o o l  o n ce ,  tw ic e  

o r  even f i v e  t im e s  a  day , th e  c a l l  b e in g  so commanding 

a s  t o  amount a lm o s t  to  i n c o n t i n e n c e .  ' The s l i g h t e s t  

d i e t e t i c  i n d i s c r e t i o n  i s  s u f f i c i e n t  to  e x c i t e  t h i s  

c o n d i t i o n .

D ia g n o s i s .

Once th e  d i s e a s e  i s  e s t a b l i s h e d  i n  epidem ic  form  

and amoebic d y s e n te ry  i s  n o t  endem ic , t h e r e  i s  r e a l l y  

l i t t l e  need  f o r  b a c t e r i o l o g i c a l  i n v e s t i g a t i o n  e x cep t  

o f  t h e  m i ld  c a s e s  and th e  c o n co m ita n t  d ia r rh o e a ^ .

T h is  v iew  i s  su& ported  by K ra u s ,  who r e g a r d s  b a c t e r i o 

l o g i c a l  e x a m in a t io n  as  n e c e s s a r y  o n ly  from th e  

e p id e m io lo g ic a l  p o in t  o f  v iew  and i n  th e  e a r ly  c a s e s ,  

and by F riedm ann , who s t a t e s  t h a t  a l l  c a s e s  o f  

ep idem ic  h a em o rrh ag ic  c o l i t i s  a re  d y s e n t e r i c .  For 

t h e  c l i n i c a l  d i a g n o s i s  o f t h e  c a s e s  t h e  most im p o r ta n t  

i n f o r m a t io n  i s  o b ta in e d  from  r e g u l a r  and s y s te m a t ic  

e x am in a t io n  o f  t h e  s to o ls ^  f o r  even i n  th e  m i l d e s t  c a s e s  

i f  t h i s  e x a m in a t io n  i s  th o ro u g h  and more e s p e c i a l l y  i f  

i t  i s  su p p o r te d  by m ic ro sc o p ic  e x a m in a t io n ,  mucopus o r  

mucopus and b lo o d  w i l l  be found  i n  some o f  th e  e a r l i e r
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sp ec im en s . I n  m ild  and i n  r e c u r r e n t  c a s e s  v/hich 

have  l a s t e d  f o r  one to  t h r e e  days o n ly ,  I  have  

f r e q u e n t l y  d e m o n s tra te d  th e  p r e s e n c e  o f  mucopus i n  

one o r  more of th e  t l i r e e  t o  f i v e  s t o o l s  p a s s e d  i n  

t h e  t w e n ty - f o u r  h o u r s .  And i t  i s  s u r p r i s i n g  how 

o f t e n  mucopus w i l l  be found  m i c r o s c o p ic a l l y  i n  

v e ry  in n o c e n t  lo o k in g  sp e c im en s .  I n  m ost o f  t h e  

a c u te  c a s e s  t h e r e  i s  l i t t l e  need  f o r  m ic ro s c o p ic  

e x a m in a t io n  o f  t h e  d e j e c t a  w hich  look l i k e  u n a e r a t e d  

sputum from  a c a t a r r h a l  b r o n c h i t i s  w i th  o r  w ith o u t  

th e  p re s e n c e  o f  b lo o d  w hich  may be  d o t t e d ,  s t r e a k e d  

th ro u g h  t h e  mucopus o r  c lo s e l y  i n c o r p o r a t e d  w i th  i t  

i n  ad) e x u d a te  re se m b lin g  r e d  c u r r a n t  j e l l y .  M icro 

s c o p ic a l  e x a m in a t io n  s h o u ld ,  how ever, be made of a l l  

specim ens t o  c o r r o b o r a te  th e  p re s e n c e  of pus c e l l s  and 

n o t  mucus a lo n e  and to  ex c lu d e  t h e  p re s e n c e  o f  

p a th o g e n ic  p r o to z o a  and t h e i r  c y s t s  o r  th e  ova of

i n t e s t i n a l  worms. FroA amoebic d y s e n te ry  th e  

b a c i l l a r y  ty p e  i s  d i f f e r e n t i a t e d  by i t s  more a c u te  

o n s e t ,  more s e v e re  i n i t i a l  d i a r r h o e a ,  more marked and 

more w id e s p re a d  t e n d e r n e s s  o v e r  th e  c o lo n ,  t h e  freedom

from  h e p a t i c  in v o lv e m e n t ,  th e  q u ic k  re s p o n s e  to  
e a r l y  t r e a tm e n t  by a n t i d y s e n t e r i c  serum , th e  s h o r t e r  . 

c o u rs e  o f th e  d i s e a s e  even where serum i s  n o t  employed,
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and by th e  qu ick  re s p o n s e  o f  amoebic c a s e s  to  t r e a t 

ment w i th  em e tin .  T y p ic a l  a c u te  o n s e t ,  w i t h  o r  

w i th o u t  v o m it in g  and r i s e  o f t e m p e r a tu r e ,  slow p u l s e ,  

f u r r e d  to n g u e ,  t y p i c a l  f a c i e s ,  t y p i c a l  s t o o l s  and 

t e n d e r n e s s  o v e r  th e  c o lo n  o r  more e s p e c i a l l y  o v e r  

th e  s ig m o id  f l e x u r e ,  g r i p i n g ,  tenesm us and a l e u c o -  

c y t o s i s  sh o u ld  a t  once su g g e s t  d y s e n te ry  and u n d e r  such  

c o n d i t i o n s ,  tbhere th e  d i s e a s e  i s  e p id e m ic ,  i n  no 

s e v e r e  c a se  sh o u ld  s p e c i f i c  t r e a tm e n t  be w i t l ih e ld  pending  

à b a c t e r i o l o g i c a l  e x a m in a t io n .  F in d la y  h a s  r e p o r t e d  

on th e  d i f f e r e n t i a l  d i a g n o s i s  o f  b a c i l l a r y  and amoebic 

d y s e n t e r i e s  by th e  r e a c t i o n  o f  t h e  l e u c o c y te s  to  a 

one p e r  c e n t  s o l u t i o n  o f  i o d in e  i n  p o ta s s iu m  i o d i d e ,  

t h e  i o d o p h i l e  r e a c t i o n  be ing  p r e s e n t  i n  th e  fo rm e r  and 

n o t  i n  th e  l a t t e r ,  a p a r t  from  seco n d ary  i n f e c t i o n s ;  

and by th e  p re s e n c e  i n  an i n c r e a s e d  p e rc e n ta g e  o f  th e  

l e u c o c y te s  from  th e  l a t t e r  i n f e c t i o n  o f  n u c l e a r  

p se u d o p o d ia .  But th e  r e s e r v a t i o n s  n e c e s s a r y  and th e  

p r e s u p p o s i t i o n  o f  a m ic ro sc o p e  and t h e  t im e  and a b i l i t y  

t o  u s e  i t ,  l e a d  one to  su g g e s t  t h a t  more p r o f i t a b l e  and 

r e l i a b l e  in f o r m a t io n  can  be g a in e d  by m ic ro sc o p ic  

e x a m in a t io n  of t h e  f a e c e s  f o r  th e  p re s e n c e  o f  amoebae 

o r  t h e i r  c y s t s ,  B echer even goes so f a r  as to  d i s 

t i n g u i s h  c l i n i c a l l y  betw een S h ig a  and F le x n e r  i n f e c t i o n s  

i n d l o a t i n g  t h a t  t h e  fo rm er  I s  l e s s  e x p lo s iv e  I n  o n s e t .



-  55 -

w i th  a m i ld e r  b u t  l o n g e r  s u s t a i n e d  p y r e x i a ,  a  

more p r o t r a c t e d  c o u r s e ,  more m arked anaem ia  and 

g e n e r a l  to x a e m ia  and a h ig h e r  l e u c o c y t o s i s .  Such 

a r e f in e m e n t  i s  r a r e l y  n e c e s s a r y  f o r  t h e  c l i n i c i a n  

who u s e s  a  p o l y v a l e n t  c u r a t i v e  serum and o b s e r v a t io n  

on c l i n i c a l  c a s e s  h a s  n o t  c o r r o b o r a te d  t h i s  f i n d i n g ,  

a s  i n  many o f  them th e  c h a r a c t e r i s t i c s  a t t r i b u t e d  

t o  S h ig a  i n f e c t i o n s  w ere a l l  c la im e d  by g e n u in e  

F le x n e r  i n f e c t i o n s  and in  s e v e r a l  c a se s  b o th  o rg a n 

ism s have  been  r e c o v e r e d  from  th e  same p a t i e n t  a t  one 

t im e .  M uch.has been w r i t t e n  on th e  f i n d in g  o f  

entamoeba h i s t o l y t i c a  and i t s  c y s t s  i n  d y s e n t e r i e s  

c o n t r a c t e d  i n  F ra n c e ,  b u t  though  th e  F re n ch  have liad 

ep idem ics  o f  amoebic d y s e n te ry  i n  t h e  S o u th  and though  

c y s t s  i n d i s t i n g u i s h a b l e  from  th o s e  of entamoeba 

h i s t o l y t i c a  liave been  found  i n  a s s o c i a t i o n  w i th  

S h ig a  and F le x n e r  i n f e c t i o n s ,  i n  no c a s e ,  a p a r t  from  

th o s e  who had been  exposed  to  i n f e c t i o n  i n  th e  E a s t ,  

have a c t i v e  entam oebae been  found  i n  c a s e s  i n v e s t i 

g a te d  i n  th e  Somme a re a  i n  1918-1919. The r e p o r t s  

o f  p r o t o z o o l o g i s t s  o f  t h e  p re s e n c e  o f  entamoeba 

h i s t o l y t i c a  o r  i t s  c y s t s  i n  p e rs o n s  who have  n e v e r  

been  o u t  o f  E ng land  l e a d  one t o  su g g e s t  t h a t  th e
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t r u e  entamoeba o f  t h e  T ro p ic s  e i t h e r  does n o t  

f l o u r i s h  i n  t h e  a c t i v e  s ta g e  i n  te m p e ra te  zones 

o r  i s  c l o s e l y  s im u la te d  by a n o n -p a th o g e n ic  s p e c ie s  

o f  t h e s e  c l i m a t e s .

From c h o le r a  d y s e n te r y  i s  d i s t i n g u i s h e d  by 

th e  c h a r a c t e r  of th e  s t o o l s  and the  r a p i d l y  p ro 

g r e s s i v e  c h a r a c t e r  o f th e  fo rm er  i n f e c t i o n ,  b u t  m ild  

c a s e s  o f  th e  fo rm er  and a c h o le r a i c  ty p e  of t h e  l a t t e r  

liàve to  be c o n s id e re d  and h e r e  i t  i s  t h a t  b a c t e r i o 

l o g i c a l  d i a g n o s i s  i s  e s s e n t i a l .  From e n t e r i c  f e v e r  

d y s e n te ry  i s  d i f f e r e n t i a t e d  by th e  a c u te  o n s e t ,  

a c u te  m u co p u ru len t  d i a r r h o e a ,  th e  t e n d e r n e s s  more 

m arked i n  t h e  l e f t  i l i a ©  f o s s a ,  th e  l e u c o c y t o s i s  

and t h e  s h o r t e r  c o u rs e  o f  th e  d i s e a s e ;  b u t  h e r e  a g a in  

ty p h o id  ty p e s  o f  d y s e n te ry  w i th  m arked toxaem ia  a re  

m et w i th  a t  some t im e  d u r in g  an ep idem ic  eind b a c t e r i o 

l o g i c a l  d i a g n o s i s  h a s  t o  be c a l l e d  f o r .  The h i s t o r y  

i n  c a se s  o f  fo o d  p o iso n in g  h e lp s  to  d i f f e r e n t i a t e  

t h e s e  from  d y s e n t e r i e s  b u t  a g a in  th e  m a t t e r  sh o u ld  be 

f i n a l l y  s e t t l e d  i n  th e  L a b o ra to ry  as  v o m it in g  and 

even a c e r t a i n  d e g re e  o f  c o l l a p s e  may be found i n  

c a s e s  o f  d y s e n te ry  as w&ll as  i n  fo o d  p o i s o n in g .  

D ia r rh o e a  may be p roduced  by i n t e s t i n a l  worms bu t 

tho u g h  b lo o d  i s  p r e s e n t  i n  c a s e s  due t o  b i l h a r z i a
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t h e  t y p i c a l  m u co p u ru len t  o r  s a n g u in o le n t  s t o o l s  

o f  d y s e n te r y  a re  n o t  fo und  i n  t h e s e  c a s e s  and m ic ro 

s c o p i c a l  e x am in a t io n  o f  t h e  specim en u s u a l l y  r e v e a l s  

th e  p r e s e n c e  o f  t h e  ova o f  th e  r e s p e c t i v e  worms.

A d y s e n t e r i c  l i k e  d i a r r h o e a  , to o , may be foun d  in  th e  

t e r m i n a l  s t a g e s  o f  c liron ic  w a s t in g  d i s e a s e s  such  as 

t u b e r c u l o s i s  and a c o l i t i s  due to  new g ro w th  has to  

be b o rn e  i n  mind and c a r e f u l l y  e x c lu d ed  e s p e c i a l l y  

i n  m id d le -a g e d  s u b j e c t s , w h i l e  i n  n e u r a s t h e n ic s  mucous 

c o l i t i s  s im p le  i n  o r i g i n  i s  met w i th .

P r o g n o s i s .

In  th e  c a s e s  d e a l t  w i th  c l i n i c a l l y  t h e  p r o g n o s i s ,

im m edia te  and rem o te ,w o u ld  i n  t h e  g r e a t  m a j o r i t y  be 

g iv e n  as f a v o u r a b l e  though  a m o r t a l i t y  o f  some O .sX

h as  t o  be r e c o rd e d  and N o lf  and C o la rd  have  h ad  a 

m o r t a l i t y  o f  . 2 5 ^  i n  th e  epidem ic among B e lg ia n  t r o o p s  

i n  1917. But i n  some o f  th e  German ep id em ics  a 

m o r t a l i t y  o f  2 0 - 2 5 ^  h a s  been  r e c o rd e d  and i n  a sm a ll  

epidem ic among German p r i s o n e r s  o f  War d u r in g  th e  

w i n t e r  o f  1918-19 th e  m o r t a l i t y  r o s e  to  6 o r  8 ^ .  The

e a r l i e r  th e  ca se  comes u n d e r  g e n e r a l  o r  s p e c i f i c  

t r e a tm e n t  t h e  b e t t e r  i s  th e  p r o g n o s i s  b u t  a few f u l 

m in a t in g  c a s e s  w i l l  be e x p e r ie n c e d  which do n o t  re sp o n d
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even to  e a r l y  t r e a t m e n t .  The m orb id  anatomy and 

h i s t o l o g y  w i l l  be d e a l t  w i th  u n d e r  P a r t  I I  b u t  

g e n e r a l l y  sp eak in g  S h ig a  i n f e c t i o n s  have been  th e  

more s e v e re  i n  m ost ep id em ics  r e c o rd e d  and i n  f a t a l  

o a s e s , a p a r t  from  d e a th  i n  th e  f u lm in a t in g  ty p e  o f  the  

d i s e a s e ,  i t  i s  rem ark ab le  how f r e q u e n t  a r e  o ld  pulm onary 

o r  r e n a l  l e s i o n s  w hich  have u n d o u b te d ly  c o n t r i b u t e d  

m a t e r i a l l y  t o  th e  f a t a l  i s s u e .  C h iav i  lias r e p o r t e d  

t h e  p re s e n c e  o f  o ld  t u b e r c u l o s i s  o r  a c u te  pulm onary 

d i s e a s e  i n  4oX o f  46 f a t a l  c a s e s .  K lem perer  g iv e s  

a  c o m p a ra t iv e  a n a l y s i s  o f m o r t a l i t y  a c c o rd in g  t o  age 

g ro u p s  from  which i t  i s  shown t h a t  t h e  d i s e a s e  f a l l s  

m ost h e a v i ly  on th e  v e ry  o ld  and th e  v e ry  young and 

i s  l e a s t  s e v e re  i n  young a d u l t s  o f  10 to  40 y e a r s .

T re a tm e n t .

T rea tm en t of th e  d i s e a s e  may be d i s c u s s e d  u n d e r  

th e  g e n e r a l ,  m e d ic in a l , a n d  s p e c i f i c  m ethods employed 

end a j u d i c i o u s  co m b in a t io n  o f  a l l  t h r e e  i s  th e  most 

s u c c e s s f u l .
%

G enera l Measure®. R e s t  in  bed i s  e s s e n t i a l  and t h e r e

th e  p a t i e n t  sh ou ld  rem ain  u n t i l  th e  a c u te  s t a g e  has 

p a s se d  and th e  s t o o l s  have r e t u r n e d  t o  norm al i n  

a p p ea ran ce  and i n  f r e q u e n c y .  The bed  pan sh o u ld  be
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u s e d  from  th e  o u t s e t  i n  s e v e re  c a s e s  and i n  g ra v e  

c a s e s  wliere i n c o n t in e n c e  o c c u rs  th e  d e j e c t a  s h o u ld  

be v o id e d  on to  p ads  o f  tow o r  c o t t o n  w ool. The 

body sh o u ld  be sponged d a i l y  and  i n  g ra v e  o r  c h ro n ic  

c a s e s  a v e ry  c a r e f u l  t o i l e t  o f t h e  back  and l e g s  #

m ust be m a in ta in e d  th r o u g h o u t ,  t o  p r e v e n t  th e  

o c c u r re n c e  o f  b e d  s o re s ,  and th e  mouth and t e e t h  

r e q u i r e  r e g u l a r  c l e a n in g .  The c o lo n  m ust be  a f f o r d e d  

a s  much r e s t  as p o s s i b l e  c o m p a tib le  w ith  th e  m a in te n 

ance  o f  n u t r i t i o n ,  by means o f  a f l u i d  b u t  g e n e ro u s  

d i e t a i y  c o n s i s t i n g  of m i lk ,  d i l u t e d  o r  p e p to n i s e d ,  

b e e f  te a *  b a r l e y  w a te r ,  albumen w a te r  and w h ich ev e r  

s im p le  n o n - a l c o h o l i c  d r in k  th e  p a t i e n t  p r e f e r s  f o r  

th e  a l l a y in g  o f  t h i r s t ,  Tliis f l u i d  d i e t  can o n ly  

be enhanced w i th  c a u t io n  as  to o  e a r ly  r e su m p tio n  o f  

s o l i d s  w i l l  on ly  le a d  to  r e l a p s e  o f  th e  d i a r r h o e a  

and a f u l l  d i e t  h a s  to  be approached  s lo w ly  th ro u g h  a 

p r o b a t io n a r y  p e r io d  on m ilk  f o o d s ,  eg gs , w h i te  f i s h ,  

b o i l e d  o r  s team ed , c h o c o l a t e ,  b re a d  and b u t t e r ,  m inced  

c h ic k e n ,  m inced meat and v e g e t a b l e s .  But i n  some

a c u te  c a s e s  th e  v o m it in g  i s  so s e v e re  and so e a s i l y  

e x c i t e d  t h a t  th e  p a t i e n t  canno t t o l e r a t e  even th e  

b l a n d e s t  o f f l u i d  n o u r ish m en t and s e d a t iv e s  have to  

be g iv e n  t o  o b ta in  r e l i e f  and to  make no u r ish m en t
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by th e  m outh p o s s i b l e .

When d e h y d ra t io n  o f  t h e  t i s s u e s  i s  m arked 

norm al s a l i n e  sh o u ld  be r e g u l a r l y  a d m in i s t e r e d  

Iq u b cu tan eo us ly  or i n t r a v e n o u s ly  and i n  some o f  t h e  

w o rs t  c a s e s  c o n t in u o u s  s a l i n e s  have  p roved  b e n e f i c i a l .  

T h e i r  e f f e c t  i s  tem po rary  on ly  b u t  th e y  r e l i e v e  th e  

s e v e re  t h i r s t  from  which t h e s e  p a t i e n t s  s u f f e r ,  

th e y  i n c r e a s e  t h e  f l u i d  c o n te n t  o f  th e  b lo o d  and h e lp  

to  s te a d y  th e  h e a r t ' s  a c t i o n ,

'♦ Lavage of t h e  rec tu m  and c o lo n  by means of 

warm (99-100® F . ) norm al s a l i n e  i s  m ost b e n e f i c i a l  

(Loeb u s e s  SCO c c ,  w a te r  a t  98.4® F , ) and th e  a d d i t i o n  

o f  10-20 minims o f  îàs ad Y ena lin  s o l u t i o n  and 5-10 

minims o f  a i X  s o l u t i o n  o f  c o c a in e  w i l l  I n c r e a s e  th e  

a s t r i n g e n t  and s e d a t i v e  e f f e c t .  Where tenesm us i s  s e v e re  

a m orph ia  s u p p o s i to ry  may have  to  be u se d  p r i o r  to  th e  

la v a g e  i n  which c a se  th e  c o c a in e  s o l u t i o n  i s  o m it te d ,

A stom ach tu b e  i s  i n s e r t e d  v e ry  g e n t l y  th ro u g h  th e  

anus and in t r o d u c e d  as h ig h  up th e  co lo n  as  p o s s i b l e  -

th e  p a t i e n t  ly^ng  on th e  r i g h t  s i d e  w i th  th e  knees

drawn u p lan d  the  i r r i g a t i n g  s o l u t i o n  i s  in t r o d u c e d  

s lo w ly  and by g r a v i t a t i o n .  T h is  t r e a tm e n t  q u ic k ly  

re d u c e s  th e  number o f  s t o o l s ,  r e l i e v e s  th e  g r i p i n g ,  

and th e  tenesm us and i s  a m ost u s e f u l  a d ju v a n t  to
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s p e c i f i c  senjun t r e a t m e n t ,  I  u n d e r s ta n d  t h a t  i n  

E a s t  A f r i c a  t h e  c o lo n  was washed o u t  i n  some s e v e re  

c a s e s  th ro u g h  th e  append ix  b u t  t h a t  r e s u l t s  were 

n o t  s u f f i c i e n t l y  e n co u rag in g  t o  w a r ra n t  an a p p e n d ic -  

ostomy i n  a l l  such  c a s e s .

M e d ic in a l , No drug i s  known to  have s p e c i f i c  

a c t i o n  on th e  d y s e n te ry  b a c i l l i .  I n t e s t i n a l  

a n t i s e p t i c s  such  as s a l o l  o r  b ism u th  s a l i c y l a t e  a r e  

u s e f u l  as s e d a t i v e s  r a t h e r  th a n  d i s i n f e c t a n t s , a n d  

c a lo m e l ,  c a s t o r  o i l ,  and th e  s u l p h a t e s o f  magnesium 

and sodium a r e  each  of them fa v o u re d  by d i f f e r e n t  

o b s e r v e r s .  In  m ild  c a se s  ca lo m el i n  h a l f  g r a i n  

doses  h o u r ly  f o r  e ig h t  h o u rs  on e a c h  o f  two a l t e r n a t e  

days i s  o f t e n  s u f f i c i e n t  to  s to p  the  d i a r r h o e a  and 

th e  f u r t h e r  t r e a tm e n t  o f  t h e s e  c a se s  i s  d i e t e t i c  

w i t h  morning s a l i n e s  t o  p r e v e n t  th e  c o n s t i p a t i o n  

w hich  u s u a l l y  f o l lo w s .  C a s to r  o i l  and ca lom el a r e  

u s e d  by o t h e r s  b u t  s a l i n e s  a r e  i n  g r e a t e s t  f a v o u r  

r i v a l l i n g  t h e  a n t i d y s e n t e r i c ,  serum as  a r o u t i n e  

t r e a t m e n t .  H a l f  drachm doses  o f  Epsoms S a l t s  a r e  

g iv e n  every  h o u r  u n t i l  t h e  s t o o l s  become f a e c u l e n t  

and c o n t in u e d  t h e r e a f t e r  two h o u r l y ,  f o u r  h o u r ly  o r  

tw ic e  d a i l y  as r e q u i r e d .  But s a l i n e s  can n o t  be
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lo o k ed  upon a s  i n  any way s p e c i f i c  and ex cep t i n  

m i ld  c a s e s  sh o u ld  be combined w i th  serum t r e a t m e n t .  

Opium and i t s  d e r i v a t i v e s  and  th e  o th e r  s e d a t i v e  

p r e p a r a t i o n s  sire from  tim e  t o  tim e n e c e s s a r y  t o  

a l l a y  v o m i t in g ,  g r i p in g  o r  te n e sm u s ,  t o  c o r r e c t  

s l e e p l e s s n e s s  and to  c o u n te r a c t  m u sc u la r  and a r t i c u l a r  

p a in s ^ w h ile  t u r p e n t i n e  i n  f i n e  minim d oses  by t h e  

mouth h as  been  found  u s e f u l  i n  th e  t r e a tm e n t  o f  

h icc o u g h . A s t r i n g e n t s  sh o u ld  as f a r  as p o s s i b l e  

be w i th h e ld  and th e  co lon  k e p t  as. f r e e  from ex u d a te  

as p o s s i b l e .  P a y o l le  u s e s  c h a r c o a l  by th e  mouth -  

h a l f  to  one ounce d a i l y  -  i n  a l l  c a s e s  o f  d y s e n te ry ;  

and i n  c h ro n ic  c a s e s  t h e  F re n ch  g r e a t l y  f a v o u r  t i n c t u r e  

o f  io d in e  which i s  g iv e n  by th e  m outh , w h ile  G e i s s l e r  

u s e d  i t  w i th  su c c e s s  as a r e c t a l  i n j e c t i o n  i n  c h ro n ic  

c a s e s  -  seven  and a h a l f  minims o f  t e n  p e r  c e n t  

t i n c t u r e  o f i o d in e  i n  a  p i n t  o f  camomile t e a  d a i l y  

u n t i l  th e  s t o o l s  become n o rm a l .  S t im u la n ts  sh o u ld  be 

r e s e r v e d  f o r  c a s e s  of c o l l a p s e  when th e  p u l s e  i s  sm a ll  

and of low t e n s i o n  and i n  t h e s e  c a s e s  s t r y c h n in e  and
3' ■*

a d r e n a l i n  have  been found  v e ry  u s e f u l .

Serum T re a tm e n t , S h iga  i n  1898 f i r s t  d e m o n s tra te d

th e  v a lu e  o f  immune an im al serum i n  th e  t r e a tm e n t  o f  

d y s e n te ry  and s in c e  t h a t  t im e  i t  has  been e x t e n s i v e l y
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u s e d ,  German w r i t e r s  d u r in g  th e  war have n o t  as

a r u l e  been e n t h u s i a s t i c  o v e r  th e  r e s u l t s  o b ta in e d

from  i t s  u s e ,  a c i r c u m s ta n c e  w hich  may f i n d  some

e x p la n a t io n  in  th e  f a c t  c i t e d  by P r o f e s s o r  Uijber 

t h a t  t h e r e  a r e  on th e  German m arke t t h i r t e e n

d i f f e r e n t  s e r a  by s i x  d i f f e r e n t  f i r m s i  T h is  h a s  

n o t  been  th e  e x p e r ie n c e  a c q u i r e d  i n  th e  t r e a tm e n t  

by serum o f  c a s e s  i n  F ra n c e ,a n d  F ren ch  and B r i t i s h  

w o rk ers  a l i k e  a t t r i b u t e  e x c e l l e n t  r e s u l t s  to  i t s  

u s e .  The p o ly v a le n t  a n t i d y s e n t e r i c  serum p re p a re d  

a t  th e  L i s t e r  I n s t i t u t e  has  been u se d  i n  my c a se s

and th e  F ren ch  u s e  t h e  serum p r e p a r e d  a t  th e  P a s t e u r  

I n s t i t u t e ,  The e s s e n t i a l s  t o  su c c e s s  in  t h i s  l i n e  

o f  t r e a tm e n t  a r e  two -  e a r ly  t r e a t m e n t ,  p r e f e r a b l y  

b e fo r e  th e  f i f t h  day o f  i l l n e s s , a n d  th e  e x h i b i t i o n  

o f  th e  remedy i n  l a r g e  d o se s .  When second ary  i n 

f e c t i o n  h a s  ta k e n  p l a c e ,  immune serum can have no 

s p e c i f i c  a c t i o n ;  and sm a ll  doses  have l i t t l e  o r  

no e f f e c t ,  * I n  o rd in a r y  c a se s  i t  sh o u ld  be g iv e n  

4 |ubcùtanoouglÿ  or i n t r a m u s c u la r ly  and in  v e ry  s e v e re  

c a s e s  i i i t r a v e n o u s ly ,  D u fo u r t  and D ev ie  u s in g  th e

P a s t e u r  serum recommend th e  fo l lo w in g  d o s a g e : -
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(1) Very s e v e re  liaem orrhag ic  c a s e s  - 1 0 0 ,1 2 0 ,AT 160 c c .  I n  one day
& l e s s  on fo l lo w in g  d a y s ,

(2) Grave c a s e s  w i th  50 s t o o l s  p .d a y - 8 0 ,6 0 ,4 0 ,2 0  & 20 c c ,  *
r e s p e c t i v e l y  on each of 5 d§

(3) S eve re  c a s e s  w i th  40 " " " - 6 0 ,4 0 ,2 0  & 20 r e s p e c t i v e l y
on each o f  f o u r  d a y s ,

(4 ) Benign c a s e s  .......................................40 & 20 c c .  r e s p e c t i v e l y
on each of two d a y s .

Serum s i c k n e s s  o f  v a ry in g  s e v e r i t y  and m a n i f e s t i n g  i t s e l f  

i n  many ways h a s  to  be a n t i c i p a t e d  in  some c a s e s  and w here  

p a t i e n t s  have  a l r e a d y  had  h o r s e  serum p r e v i o u s ly  i n  th e  

p r o p h y l a c t i c  o r  c u r a t i v e  t r e a tm e n t  o f  o t h e r  d i s e a s e s  

d e s e n s i t i z i n g  of th e  i n d i v i d u a l  h a s  been  pe rfo rm ed  by t h e  

g iv in g  o f  h a l f ,  o n e ,o r  two cu b ic  c e n t im e t r e s  o f  t h e  

serum a t  h o u r ly  i n t e r v a l s ,  th e  p u l s e  and te m p e ra tu re  

b e in g  c a r e f u l l y  c h a r t e d  th e  w h i l e .  T h is  meflliod h a s  been 

fo u n d  s a t i s f a c t o r y  i n  g u a rd in g  a g a in s t  th e  more se v e re  

a n a p h y la c t i c  phenomena b u t  n e i t h e r  th e  serum s ic k n e s s  n o r  

t h e  a n a p h y la c t i c  m a n i f e s t a t i o n s  o b se rv ed  have  h ad  any r e l a t i o n  

to  th e  dose  o f  h o r s e  serum a d m in is te r e d .  An i n t e r e s t i n g  

and i n s t r u c t i v e  a n a l y s i s  o f  th e  e f f e c t  o f serum as 

c o n t r a s t e d  w i th  s a l i n e s  i n  t h e  t r e a t m e n t  o f  b a c i l l a r y  

d y se n te ry  i n  M a lta  h a s  been re c o rd e d  by D r ,D o b ra sh ia n  

and as  t h e  c a s e s  seen  t h e r e  w ere p resum ab ly  more s e v e re  

th a n  th o s e  u s u a l l y  met w i th  i n  P ran ce  th e  f i g u r e s  a re  

th e  more c o n c lu s iv e .
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S h ig a  o a se s  -  176 t r e a t e d  w i th  serum only , 
172 w i th  s a l i n e s  o n ly .

Day o f  d i s e a s e  
on w hich t r e a t 
ment i s  begun .

Cases
t r e a t e d . R e la p se , C a r r i e i s . A r th 

r i t i s

C ard iac  
c o m p l i -  

» c a t i o n s .

(1 -5 )  d a y s . (64  serums 
(95 s a l i n e s . i g

i . s X
10 . 5 .3 X

6X
14X

(6 -1 0 )  days (73 serum 
(56 s a l i n e s .

tX,
1 9 . 5 . 5X

16*4X
1&%

(10 o r  more) 
days

(39 serum 
(23 s a l i n e s .

5^ y  
2 1 .  7-*

lo X
2 lX 4 . 3X

I 5 . 4X
9X

F le x n e r - y  c a s e s (35 serum 
(67 s a l i n e s . u 17X

(1-10  d a y s ) . 14^
■

I 5X

From th e  above t a b l e  i t  w i l l  be se en  how im p o r ta n t  

i t  i s  t o  have  serum t r e a tm e n t  begun e a r ly  i n  the  d i s e a s e  

and t h a t  i n  a l l  t h e  e a r l i e r  s t a g e s  o f th e  d i s e a s e  serum 

t r e a tm e n t  o f f e r s  b e t t e r  r e s u l t s  th a n  s a l i n e s  a lo n e .  A 

m onovalen t S h ig a  serum i s  a v a i l a b l e  bu t  u n t i l  d i a g n o s i s  

i s  c o n firm ed  b a c t e r i o l o g i c a l l y  t h e  p o ly v a l e n t  serum 

sh o u ld  be u s e d .  P o ly v a le n t  c u r a t i v e  v a c c in e s  have been  

a d v o c a te d  i n  t r e a tm e n t  by th e  Germans b u t  as th ey  a re  

recommended f o r  m ild  c a s e s  which so f r e q u e n t l y  r e c o v e r  

w i th o u t  s p e c i f i c  t r e a tm e n t  and as th e y  a r e  f u r t h e r  

combined w i th  serum th e  case  f o r  t h e i r  u s e  canno t be 

t a k e n  as  e s t a b l i s h e d .
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P re v e n t io n  and P r o p h y la x i s .

E f f i c i e n t  s a n i t a r y  a r ra n g e m e n ts ,  good h e a l t h ,  

good food, and w a te r ,a n d  good h o u s in g ,  a r e  th e  p r i n c i p a l  

s a f e g u a r d s  a g a i n s t  th e  i n v a s io n  o f  a  d i s t r i c t  by 

b a c i l l a r y  d y s e n te ry  and where t h e  d i s e a s e  i s  endemic 

s t r i c t  a t t e n t i o n  t o  th e  same c o n d i t i o n s  and t o  

p e r s o n a l  h y g ie n e  on t h e  p a r t  o f  t h e  i n d i v i d u a l  w i l l  

p r o t e c t  him a g a i n s t  i n f e c t i o n .

Much work has  been  done d u r in g  th e  war on e l a b o r a t 

in g  an e f f i c i e n t  p r o p h y la c t i c  v a c c in e .  The d i f f i c u l t i e s  

i n  th e  way have been th e  g r e a t  t o x i c i t y  o f  th e  Sh iga  

b a c i l l u s ,  th e  slow r e s p o n s e  by t h e  i n d i v i d u a l  v a c c in a te d  

i n  t h e  p r o d u c t io n  o f  immune s u b s ta n c e s  and th e  s h o r t  

d u r a t i o n  o f  immunity when i t  i s  once e s t a b l i s h e d .  As 

th e  r e s u l t  o f  an e l a b o r a t e  s e r i e s  o f  e x p e r im e n ts  

Bo elm eke and h i s  c o l l a b o r a t o r s  have  p ro d u ced  a v a c c in e  -  

"d y sb a k ta " -w h ic h  h a s  been  e x te n s i v e l y  u s e d  i n  Germany 

i n  c i v i l  and m i l i t a r y  p o p u l a t i o n s .  I t  i s  p re p a re d  

from  S h iga  and F le x n e r  s t r a i n s  o b ta in e d  from  s e v e r a l  

l o c a l i t i e s  and u l t i m a t e l y  c o n ta in s  Sh iga  to x in s  b a la n c e d  

by a n t i t o x i n s  w i th  an ex ce ss  o f  t o x i n s  o b ta in e d  from  

th e  p re s e n c e  o f  em uls ions  o f  dead S h iga  and F le x n e r  

b a c i l l i .  T h is  t o x i c - a n t i t o x i c  o r  s e r o - v a c c in e  i s
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g iv e n  i n  doses  of . 5 ,  1 .  and 1 ,5  c . o .  a t  f i v e  day 

i n t e r v a l s  o r  i n  1 and 2 c . o .  d o se s  a t  sev en  d a y s '  

i n t e r v a l .  The l o c a l  r e a c t i o n  i s  m o d e ra te ly  s e v e re  

and th e  g e n e r a l  r e a c t i o n  re s e m b le s  t h a t  o b ta in e d  

from  th e  u s e  o f  a n t i t y p h o i d  v a c c in e  and w here s e v e re  

r e a c t i o n s  have ta k e n  p la c e  th e y  have  been  a t t r i b u t e d  

to  f a u l t y  te c lm iq u e  -  to o  d e e p ;^  i n j e c t i o n  o r  punc

t u r e  of a v e i n .  The p r o t e c t i o n  a f f o r d e d  l a s t s  f o r  

t h r e e  to  s i x  m onths and among v a c c in a t e d  and u n v a c c in a te d  

th e  m o r t a l i t y  h as  been  r e c o r d e d  as 0 and 1 ,9  and th e  

i n c id e n c e  a s  1 and S ,3  r e s p e c t i v e l y ,  S t e u e m a g e l  

r e p o r t s  upon i t s  u s e  i n  an a r e a  where th e  d i s e a s e  

was n o t  endemic and w here d u r in g  th e  epidem ic  se aso n  

th e  su b seq u en t  m o r b id i ty  d id  n o t  r i s e  above 3 to  5X 

w h i le  i n  a n e ig h b o u r in g  u n p r o t e c te d  community th e  

m o rb id i ty  s to o d  a t  9sX. He f u r t h e r  r e c o r d s  i n  an 

endemic a r e a  f i f t e e n  days a f t 'e r  t h e  i n s t i t u t i o n  o f  

v a c c in e  p r o p h y la x i s  a f a l l  i n  m o rb id i ty  o f  sX  and 

i n  m o r t a l i t y  o f  65X. S c h e le n z ,  S t e i n e r ,  Sachs-Muke 

and B urgess  r e p o r t  s i m i l a r l y  good r e s u l t s  from i t s  

u s e ,  A somewhat s i m i l a r  s e ro - v a c c i ie  h a s  been 

p r e p a r e d  and i s s u e d  by th e  R oyal Army M edical 

C o lle g e  and Gibson h a s  r e c o r d e d  f a v o u r a b le  r e s u l t s
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o b ta in e d  from  an e x p e r im e n ta l  s e r i e s  o f  c a s e s .

These v a c c in e s  a r e  g iv e n  t o  b e s t  a d v an tag e  to  u n i t s  

o r  i n d i v i d u a l s  exposed  t o  i n f e c t i o n  and a s  t h e  

p r o t e c t i o n  i s  s h o r t - l i v e d  th e y  g iv e  b e s t  r e s u l t s  

when g iv e n  a n n u a l ly  i n  th e  months of May o r  Ju n e ,

000"
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P A R T  I I .  B A C T E R I O L O G I C A L .

S h o r t  E l s t o r y .

As a l r e a d y  d e s c r ib e d  i n  P a r t  I ,  entamoeba 

h i s t o l y t i c a  d i s c o v e r e d  by Losch i n  1875, and more 

f u l l y  d e s c r ib e d  by K a r t u l i s  and ShaHdinn, was th e  

f i r s t  c a u s a l  a g e n t  a s s o c i a t e d  w i th  d y s e n te ry  i n  

th e  human s u b j e c t  and i t  was n o t  t i l l  1898 t h a t  

S h ig a  d i s c o v e r e d  th e  b a c i l l u s  named a f t e r  him , 

i n  th e  ep idem ics  of d y s e n te ry  p r e v a i l i n g  i n  Jap an  

w h i le  K ruse  i n  1900 found  th e  same o rgan ism  i n  

d y s e n t e r i e s  i n  W e s tp h a l ia ,  T h is  b a c i l l u s  had  

as i t s  f e r m e n ta t i v e  c h a r a c t e r i s t i c ,  t h e  p r o d u c t io n  

o f  acid! w i th o u t  g a s  i n  g lu c o s e  m ed ia , P l e x n e r ,  

i n  1900, d e s c r ib e d  th e  f i r s t  member of th e  g roup  

now named a f t e r  h im , which h a s ,  as  i t s  p r im ary  

c h a r a c t e r i s t i c ,  th e  p r o d u c t io n  of a o id jW ith o u t  g a s  

i n  g lu c o s e  and m an n ite  m ed ia ,  t h i s  o r i g i n a l  member 

a l s o  p ro duc in g  a c id  i n  m a l to s e  as a  secondary  

c h a r a c t e r i s t i c ;  w h i le  i n  th e  same y e a r  S trong  

i s o l a t e d  a n o th e r  member w i th  th e  p r im ary  c h a ra c 

t e r i s t i c s  o f  th e  g roup  and a secondary  c h a r a c t e r i s t i c  

i n /
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i n  th e  p ro d u c t ic m  o f  a c i d  wit&m it g a s  im 

s a c c h a r o s e ;  and in. 19-OS His,s and B a s s s l l  

d e s c r i b e d  a n o th e r  s t r a i n  iidiich h a d  th e  p r im a ry

g ro u p  c h a r a c t e r i s t i c s  a lo n e  and w hich  h a s  bean  

known a s  t h e  "Y" b a c i l l u s .  S in c e  t h a t  t i n e  

many s t r a i n s  have  been added t o  t h i s  g ro u p  

o f  m a n n i t e - f e r m ^ t i n g  d y s e n te ry  b a c i l l i ,  and  

a t t e m p ts  a t  t h e i r  c l a s s i f i c a t i o n  on f e r m e n ta t i v e  

and s e r o l o g i c a l  r e a c t i o n s ,  have f r e q u e n t l y  been

made. The work o f  many com peten t o b s e r v e r s  

h a s  s e rv e d  to  i n d i c a t e  t h a t  th e s e  o rg a n ism s ,  

w h i le  s t a b l e  i n  t h e i r  p r im ary  f e r m e n t a t i o n s ,

canno t be c l a s s i f i e d  on seco n d a ry  c h a r a c t e r i s t i c s  

wlTlch a r e  n o t o r i o u s l y  i n c o n s t a n t  i n  d i f f e r e n t  

s t r a i n s  and in  th e  same s t r a i n s  a f t e r  su b -  

c u l t i v a t i o n .  I n  t h e  fo l lo w in g  t r e a t i s e ,  w hich  

i s  th e  r e c o r d  o f  p a r t  o f  th e  work u n d e r ta k e n  

d u r in g  a d y se n te ry  epidem ic i n  Frstnce , no 

a t te m p t  i s  made to  fo und  a  new system  o f  

c l a s s i f i c a t i o n ,  bu t r a t h e r  t o  show how f u t i l e  

and u n n e c e s sa ry  i t  i s  i n  r o u t i n e  w ork , w h i le

e v id e n c e  w i l l  be adduced to  d i s p u te  t h e  

a d m iss io n  o f  c e r t a i n  v a r i a n t s  t o  t h e  m an n ite  

fe rm e n tin g  g roup  and to  p r e s e r v e  th e  i n t e g r i t y
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o f  th e  S h ig a  b a c i l l u s  as one which i s  a lw ays t r u e  

t o  ty p e  and adm its  o f  no v a r i a n t s .

Media u s e d .

N u t r i e n t  a g a r ,

MacConkey's n e u t r a l  r e d  b i l e  s a l t  l a c t o s e  a g a r .

P ep tone  w a te r  ( l - s X  F a i r c h i ld * s  o r  C hapoteau*s) 
R e a c t io n  +  10 E yre ,

G e la t in .

L itm u s  m ilk .

C a rb o h y d ra te  m edia q X  o f  a l l  c a rb o h y d ra te s  
ex cep t d u l c i t e  (,sX) i n  p ep tone  w a te r  w ith  
l i tm u s  a s  i n d i c a t o r , )

S u g a r - f r e e  pep tone  w a te r  w i th  l i tm u s  as  
i n d i c a t o r .  R e a c t io n  4 - ^ y r e ,

R u s ^ l l *8 double sugar medium, iX  la c t o s e  and 
, l X  g lu c o s e  in  an agar base w ith  l itm u s  as 
in d ic a t o r .

Methods employed.

E x am in a tion  o f  F a e c e s ; -  A specim en o b ta in e d  

as f r e s h  as p o s s i b l e  i s  examined m a c ro s c o p ic a l ly  

f o r  mucotfB o r  muco-pus and a s u i t a b l e  p o r t i o n  of 

such,' i f  p r e s e n t ,  (even  on s o l i d  s t o o l s  t h e r e  i s  

f r e q u e n t l y  a d e p o s i t  o f  muco-pus on th e  s u r f a c e  

o f  a sc y b a lo u s  m a s s ) ,  i s  p ic k e d  o f f  on a s t o u t  w i r e ,  

t h o ro u g h ly  washed and broken up i n  warm s t e r i l e  

s a l i n e  and a sm a ll  p o r t io n  o f  t h i s  su sp e n s io n  sp re a d
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on a MacConkey's p l a t e  by means of a p la t in u m  

lo o p  and the  p l a t e  in c u b a te d  a t  37° c ,  f o r  

18 -  2^- h o u rs .  The g l a s s  ro d  s p r e a d e r  lias 

n o t  been  u se d  as  i t  was f r e q u e n t l y  foun d  t o  

p ro d u ce  a r a t h e r  crowded g row th  from  w hich  i t  i s

d i f f i c u l t  to  p ic k  o u t n o n - l a c to s e - f e r m e n te r s  

and w h ich  f r e q u e n t ly  n e c e s s i t a t e s  t h e  r e p l a t i n g  

o f  l i k e l y  c o l o n i e s ;  and a f t e r  a s h o r t  t r i a l  th e  

b r i l l i a n t - g r e e n  en richm en t method was g iv e n  up as  

more s a t i s f a c t o r y  r e s u l t s  were o b ta in e d  from  th e

d i r e c t  m ethod, an e x p e r ie n c e  confirm ed  by F l e t c h e r ,  

who, i n  th e  c o u rs e  of ex am in a tio n  of one th o u sa n d  

c o n v a le s c e n ts  »nSver o b ta in e d  a p o s i t i v e  r e s u l t  

from  th e  b r i l l i a n t  g re e n  m ethod, w h ile  by th e

d i r e c t  method i n  t h e  same s e r i e s  of c a s e s ,  he 

r e c o v e r e d  b a c i l l i  o f  th e  m ann ite  fe rm e n t in g  group  

e ig h te e n  t im e s  and S h ig a 's  b a c i l l u s  once*, A 

p o r t i o n  of th e  su sp en s io n  i s  a l s o  examined m ic ro sc o p 

i c a l l y  f o r  th e  p re se n c e  of p u s ,  e p i t h e l i a l  c e l l s ,  

am aebie o r  t h e i r  c y s t s ,  o r  th e  ova o f  i n t e s t i n a l  

worms; and where an y th in g  s u s p ic io u s  o f  amoebic 

i n f e c t i o n  i s  fo u n d , a f r e s h l y  p a sse d  specimen i s  

im m ed ia te ly  c a l l e d  f o r  and examined.

A f t e r  i n c u b a t io n  f o r  18 -  34 h ou rs  a t  57° C.
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t h e  p l a t e s  a r e  r e a d  and l i k e l y  c o lo n ie s  a r e  

sown i n t o  b r o th  w hich , a f t e r  i n c u b a t io n  from  

t h r e e  t o  f o u r  h o u rs  a t  37° C. i s  examined i n  

hang ing  drop f o r  m o t i l i t y .  The c a rb o h y d ra te  

m edia a r e  a l s o  . i n o c u la t e d ,  v i z .  g lu c o s e ,  l a c t o s e ,  

s a c c h a ro s e ,  m a n n i te ,  d u l c i t e ,  and m altose*  and an 

a g a r  s lo p e  i s  i% no cu la ted  p r e p a r a to r y  f o r  m acroscop ic  

a g g l u t i n a t i o n .  The su g a rs  a re  r e a d  th e  fo l lo w in g  

morning and i f  the  f e r m e n ta t iv e  r e a c t i o n s  su g g e s t  

any o f  th e  p a th o g e n ic  o rgan ism s an em ulsion  i n  

norm al s a l i n e  i s  made from th e  a g a r  s lo p e  and 

a g g l u t i n a t i o n  by th e  r e s p e c t iv e  s p e c i f i c  a n t i s e r a  

i n d i c a t e d  i s  sought f o r .  I f  th e  o rgan ism  prove  

to  be long  t o  any of th e  p a th o g e n ic  g ro u p s ,  i t  i s  sown 

i n t o  l i tm u s  m ilk  and i n t o  g e l a t i n  by s t a b c u l t u r e .

I t  i s  t h e r e a f t e r  m a in ta in e d  i n  th e  c a rb o h y d ra te  

m edia  f o r  17 -  21 days and in  l i tm u s  m ilk  and 

g e l a t i n  f o r  28 days or lo n g e r .  R u s s e l l ' s  double 

su g a r  medium was employed f o r  a s h o r t  t im e  b u t  as 

th e  p r o d u c t io n  o f  g a s  i n  th e  b u t t  was f r e q u e n t ly  

slow  i n  a p p e a r in g ,  i t s  u se  as a r o u t i n e  method was 

d i s c o n t in u e d .  In d o l  was t e s t e d  f o r  a f t e r  24 and 

a g a in  a f t e r  72 h o u r s '  g row th  i n  b r o t h  i n  which the  

o rgan ism  was m a in ta in e d  f o r  t h i s  p e r io d  and a p o r t i o n
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o f  th e  f l u i d  was examined on each  o c c a s io n  by one 

o r  more of the  t h r e e  fo l lo w in g  m ethods, E r l i c h ' s  

p a r a —dim ethy lam ino—b e n z a ld e h y de r e —ag en t be ing  

u s e d  i n  each c a s e ,

( a )  E x t r a c t i o n  w ith  e t h e r ; -  A p o r t i o n  of th e  

b r o t h  c u l t u r e  i s  shaken up w i th  e th e r  and a llo w ed  

t o  s ta n d  f o r  a few m in u te s ,  th e  e t h e r  i s  th e n  

p i p e t t e d  o f f  and s e t t l e d  on th e  to p  o f  a few drops 

o f  w a te r  i n  a sm a ll  a g g l u t i n a t i o n  tu b e ;  a sm all  

q u a n t i t y  of E r l i c h ' s  r e - a g e n t  i s  th e n  added to  th e  

tu b e  by means of a p i p e t t e ,  when th e  ro s e  p ink  

c o lo u r  o f  a p o s i t i v e  r e a c t i o n  q u ic k ly  ap p ea rs  as  a 

r i n g  betw een e t h e r  and r e - a g e n t  w i th o u t  th e  n e c e s s i t y  

o f  adding  p o ta s s iu m  p e r s u lp h a t e .  T his m ethod, 

recommended by Glynn, has  been found  very, co n v en ien t  

when a number o f  s t r a i n s  were being examined a t  one 

t im e ,

(a^ )  E x t r a c t i o n  w i th  e th e r  and th e  a d d i t i o n  of 

E r l i c h ' s  r e - a g e n t  d i r e c t  to  th e  b r o t h  fo l lo w e d  by a 

few drops  o f  s a t u r a t e d  p o ta s s iu m  p e r s u l p h a t e ,  h a s  

been  found  q u i t e  s a t i s f a c t o r y  i n  r o u t in e  work and 

no d i f f i c u l t y  has  been e x p e r ie n c e d  in  d i f f e r e n t i a t i n g

betw een  th e  t r u e  ro s e  p ink  o f  a p o s i t i v e  r e a c t i o n  

and th e  brow nish  c o lo u r a t io n  sometimes p roduced  by 

th e  a c t i o n  of th e  r e -a g e n t  on th e  c o n s t i t u e n t s  o f
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t l ie  c u l t u r e  m edia . The rea d in g  i s  more easy  and

d e f i n i t e  i f  th e  tube i s  a llow ed  to  s ta n d  f o r  a few 

m in u te s .  The f i r s t  method (a) i s  v e ry  u s e f u l  when,

i n  t im e s  o f  s t r e s s ,  t h e  in d o l  r e a c t i o n  i s  sough t f o r  

from  th e  m an n ite  tube  and i n  t h a t  case  i t  i s  t h e  o n ly  

m ethod a p p l i c a b l e  owing to  the  p re se n c e  o f  c o lo u r in g  

m a t t e r  i n  t h e  su g a r  t u b e s ,

(b) Amyl a lc o h o l  m ethod; -  Add E r l i c h ' s  r e - a g e n t  

d i r e c t  to  th e  b r o th  tu b e ,  fo l lo w ed  by a few drops o f  

p o ta s s iu m  p e r s u lp h a t e  and th en  add amyl a lc o h o l ,  

shake w e l l  and a l lo w  to  s e t t l e ,  when th e  a lc o h o l  

w i l l  e x t r a c t  th e  r o s e - p in k  c o lo u re d  compound. This 

m ethod h a s  a l s o  proved  q u i t e  s a t i s f a c t o r y  i n  r o u t in e  

work.

Glynn h as  shown t h a t  f o r  th e  s u c c e s s f u l  p r o d u c t io n  

o f  in d o l  a p ep to n e  c o n ta in in g  f r e e  t r y i^ h a n e  i s  

n e c e s s a r y  and a d v is e s  th e  u se  o f  D e f r e s n e 's  p e p to n e ,
■m W

The p e p to n e s  employed in^work were tho ugh t to  be slow  

i n  y i e ld in g  in d o l  from the  m ann ite  f e rm e n te ra  and f o r  

t h a t  r e a s o n  the  p e rc e n ta g e  of pep tone  was r a i s e d  from 

one to  t l i r e e  p e r  c e n t  in  th e  m edia . But th e  r e a l  

i n d o l  p ro d u c e rs  were always a c t i v e l y  p o s i t i v e  i n  18 -  24 

h o u rs  even in  th e  weaker p r e p a r a t i o n s ,  so i t  would 

a p p e a r  t h a t  a l a r g e  number o f s t r a i n s  of m an n ite  

f e r m e n te r s  has  been en co u n te red ,  which a re  n o t  in d o l
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p ro d u c e r s  even i n  th e  s t r o n g e r  p r e p a r a t i o n s  o f  

p e p to n e ,

Agg l u t  i n  a t  i o n , An 18 -  24 hour g row th  of an o rgan ism  

on an a g a r  s lo p e  i s  rubbed  up and e m u l s i f i e d  i n  

s u f f i c i e n t  ,85X  s a l i n e  to  g iv e  a uniformly  o p a le s c e n t  

e m u ls io n ,  which i s  th e n  c e n t r i f u g a l i s e d  and mixed i n  

sm a l l  tu b e s  in  equal volume w i th  v a ry in g  d i l u t i o n s  

o f  s p e c i f i c  a n t i s e r a  a l s o  made up i n  ,8 s X  s a l i n e .

The d i l u t i o n s  o f  s e r a  a re  o b ta in e d  by Max N e i s s e r ' s  

t e c h n iq u e ,  th e  low est  r e s u l t i n g  d i l u t i o n  o f  serum 

u s e d  be ing  as a r u l e  &  i ^ ^ o f  the  t i t r e  of t h e  

p u re  serum f o r  th e  homologous organism  and a p i p e t t e  

o f  u n ifo rm  b o re  be ing  u sed  th ro u g h o u t .  Ten d ro p s

each  of em ulsion  and serum a re  u l t i m a t e l y  p r e s e n t  in  

each  t u b e ; * e ,g ,  20 drops o f  Too d i l u t i o n  o f  serum a re  

p la c e d  i n  th e  f i r s t  tu b e  i n  th e  s e r i e s ,  10 d rops o f  

s a l i n e  i n  each o f  th e  o t h e r s ;  10 drops a re  t r a n s f e r r e d  

from  N o , l ,  . tube  to  No,2 ,  and th e s e  th o ro u g h ly  mixed 

w i th  t h e  10 d rops  o f  s a l i n e  a l r e a d y  p r e s e n t ;  10 

drops  from  No.2 , a re  th en  t r a n s f e r r e d  t o  N o ,5, and 

so on; 10 drops from th e  l a s t  tu b e  be ing  d i s c a r d e d .  

Then t o  each  tu b e  i n  th e  s e r i e s  10 drops o f  th e  em ulsion  

a re  added and th e  c o n te n ts  o f  each tu b e  th o ro u g h ly  

mixed by me sms of th e  p i p e t t e ,  working from th e  w eaker
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up t o  th e  s t r o n g e r  d i l u t i o n s .  There  a r e  t l iu s  

r e s u l t i n g  d i l u t i o n s  o f  serum o f  1 /2 0 0 ,  1 /4 0 0 ,  e t c .  

i n  p re s e n c e  of th e  l i v i n g  o rgan ism . The t u b e s ,  

p l a c e d  i n  a  t i n  r a c k ,  a re  th e n  immersed i n  th e  w a te r  

b a th  t o  t h r e e - f o u r t h s  of t h e i r  h e ig h t  and a re  t h e r e  

m a in ta in e d  f o r  f o u r  h o u rs  a t  55° C. H a lf  an hour 

a f t e r  rem oval from  th e  b a th  they  a re  r e a d  and a re  

r e - r e a d  a f t e r  s ta n d in g  f o r  9 - 1 2  h o u rs  a t  l a b o r a to r y  

t e m p e r a tu r e .  Complete a g g l u t i n a t i o n  i s  r e c o rd e d  

when i n  any one tube  t h e r e  i s  com plete  m acro scop ic  

sen  d im e n ta t io n  a f t e r  s ta n d in g  and p e r f e c t  m acroscop ic  

c l e a r i n g  o f  th e  s u p e rn a ta n t  f l u i d , a n d  f o r  t h i s  re a d in g  

a t r i p l e  p lu s  (-+++) has been u se d  in  th e  r e c o r d s ;  

when t h e r e  i s  heavy se d im e n ta t io n  w ith  o p a le sc e n c e  

o r  g r a n u l a r  a g g l u t i n a t i o n  v i s i b l e  to  the  u n a id e d  eye 

i n  th e  s u p e r n a ta n t  f l u i d ,  a double  p lu s  (+v) h a s  been 

r e c o r d e d ;  and where t h e r e  i s  m ere ly  s l i g h t  g r a n u l a r  

s e d im e n ta t io n  and o p a le sc en c e  w i th  o r  w i th o u t  v i s i b l e  

g r a n u l a r i t y  o f  th e  s u p e r n a ta n t  f l u i d  a  s i n g l e  p lu s  

(+-) h a s  been g iv e n .

Tlie same te c h n iq u e  h a s  been employed i n  seek ing  

f o r  a g g l u t i n a t i o n  of h i s  own o r  o t h e r  s t r a i n s  by th e  

p a t i e n t ' s  serum; l i v e  em ulsions were p re p a re d  and 

t r a a t e d  i n  th e  way a l re a d y  d e s c r ib e d  and th e  same
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s t a n d a r d s  s e t  f o r  re a d in g  a f t e r  t r e a tm e n t  i n  th e  

w a te r  bath* The f i n a l  d i l u t i o n s  o f  serum i n  ? 

p re s e n c e  of th e  o rgan ism s were 1 /2 0 ,  1 /4 0 ,  l / s o  

1/L60 and ly ^ 2 0 ,  Whejie D r e y e r 's  E m ulsions have 

been  u s e d  th e  D reyer  te c lin iq u e  h a s  been u s e d ,  th e  

f i n a l  d i l u t i o n s  be ing  1 /2 5 ,  1 /5 0 ,  1 /L 25 , and 1 /2 50 ; 

t h e s e  were t r e a t e d  i n  e x a c t ly  th e  same way as  th e

o t h e r s  and t h e  r e s u l t s  r e a d  a f t e r  th e  same l a p s e  o f  

t im e ;  b u t  s t a n d a r d  a g g l u t i n a t i o n  was re c o rd e d  where 

f l o c c u l a t i o n  in  a tu b e  h e ld  a g a in s t  a da rk  background  

i s  v i s i b l e  to  th e  u n a id e d  eye and th e  r e s u l t s  a r e  

r e c o r d e d  i n  a g g l u t i n i n  u n i t s  w hich  a re  o b ta in e d  by 

d iv id in g  the  f i n a l  d i l u t i o n  i n  which s ta n d a r d  a g g l u t i n 

a t i o n  o c cu rs  by a f a c t o r ,  g iv en  on the  b o t t l e ,  which 

r e n d e r s  th e  r e s u l t s  com parable w i th  th o se  o b ta in e d  

f ro m .th e  u s e  o f  s i m i l a r  em ulsions i s s u e d  a t  e a r l i e r  

o r  subseq uen t d a t e s .  As t h i s  s t a n d a rd  a g g l u t i n a t i o n  

was som ething l e s s  marked th a n  com plete  a g g u t in a t lo n  

as d e f in e d  by th e  N e is s e r  m ethod, th e  p o s i t i v e  r e s u l t s  

o b ta in e d  from D r e y e r 's  Em ulsions a re  somewhat h i g h e r  

even th a n  th o s e  o b ta in e d  from th e  u s e  of th e  p a t i e n t ' s '  

own s t r a i n ;  and t h i s  d isc re p a n c y  i s  th e  more marked 

i n  th e  c ase  of th e  Oxford em ulsions which have 

u s u a l l y  had  a d i v i s o r  f a c t o r  o f  2 .2 ,  so t h a t  s t a n d a r d
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a g g l u t i n a t i o n  w ith  t h i s  em ulsion  a t  a d i l u t i o n  of 1 /25  

g i v e s  t h e  t e n  o r  more u n i t s  n e c e s s a ry  to  i n d i c a t e  a 

p re su m p tiv e  p o s i t i v e  f i n d in g ;  whereas by N e is s e r* s  

m ethod w i th  l i v e  em ulsions a p o s i t i v e  has been r e c o rd e d  

o n ly  when a t r i p l e  o^' double p lu s  o ccu rs  a t  a d i l u t i o n  

o f  1 /4 0  o r  m ore.

E x am in a t io n  o f  R e c ta l  Swabs,

I n  1917 Friedman r e p o r t e d  t h a t  w h i le  he f r e q u e n t ly  

f a i l e d  to  r e c o v e r  d y se n te ry  b a c i l l i  from undoub ted  c a se s  

o f t h e  d i s e a s e  even Ih  th e  e a r ly  s t a g e s ,  he found  no 

d i f f i c u l t y  i n  o b ta in in g  p r a c t i c a l l y  p u re  c u l t u r e s  

from  p l a t i n g  of mucus o b ta in e d  d i r e c t  from  th e  rec tum  

o r  s igm oid  th ro u g h  a r e c to s c o p e ,  E l l i s  o f  t h e  Canadian 

M ed ica l  Corps was p ro b ab ly  l a r g e l y  r e s p o n s i b l e  f o r  th e  

i n t r o d u c t i o n  of t h i s  method i n t o  F ra n c e ,  where i t  has 

had  a  v e ry  e x te n s iv e  t r i a l  w i th  u n ifo rm ly  good r e A u l t s ,

In  d e f a u l t  o f  a swab on a lo n g e r  w ire  c a r r i e r ,  the  o rd 

i n a r y  t h r o a t  swab lias been u se d ,  th e  c o t to n  wool be ing  

r e n d e re d  more a d h e re n t  by th e  a d d i t i o n  of a sm a ll  amount 

o f  gum and th e  whole o u t f i t  i s  s t e r i l i s e d  i n  th e  a u to c la v e  

I n s t e a d  o f  a r e c to s c o p e ,  f o u r  in c h e s  o f  smooth g l a s s  

tu b in g  o f  h a l f  in c h  b o re  i s  g e n t ly  i n s e r t e d  t li ro ugh  

t h e  t h e  swab i s  in t r o d u c e d  th ro u g h  t h i s
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im p ro v is e d  speculum and tlie  c o t to n  wool th o ro u g h ly  

ru b b ed  o v e r  th e  mucosa o f  th e  rec tum  as  h ig h  up as 

p o s s i b l e ;  th e  swab i s  w ithdraw n, p la c e d  i n  i t s  c o n ta in e r  

w hich  c a r r i e s  a l a b e l  w ith  p a r t i c u l a r s  o f  t h e  c a se  from 

w hich  i t  h a s  been t a k e n ,  and se n t  to  th e  L a b o ra to ry  

f o r  e x a m in a t io n .  A f te r  a s e r i e s  o f  co m para tive  

t e s t s ,  i t  was found  t h a t  th e  fo l lo w in g  method gave good 

r e s u l t s  i n  d e a l in g  w ith  swabs o b ta in e d  as a b o v e ; -  Add 

a few d rops  o f  warm s t e r i l e  «SsX s a l i n e  to  th e  tu b e  con

t a i n i n g  th e  swab so as to  m o is te n  th e  c o t to n  w ool, rub  

a  s t e r i l e  p la t in u m  loop th o ro u g h ly  a l l  over th e  s u r f a c e  

o f  th e  swab and i n o c u l a t e  a MacConkey p la t©  by means of 

th e" 'w ire  lo o p ;  o r th e  p l a t e  may be in o c u l a t e d  d i r e c t  

by ru b b in g  th e  m o is t  swab over a p o r t io n  and f u r t h e r  

sp re a d in g  e f f e c t e d  by means o f  th e  p la t in u m  loop o r  by 

a g l a s s  ro d  IsefLt^at an an g le  of 95^ -  100°, T h e r e a f t e r  

p l a t e s  a re  d e a l t  w i th  i n  th e  same way as  th o s e  in o c u la t e d  

from  specim ens of f a e c e s .  S p e c ia l  swabs w i th  a lo n g e r  

w ire  c a r r i e r  have been u sed  and a re  o f  advan tage , i n  

t h a t  th e y  can be i n s e r t e d  h ig h e r  up th e  rec tum ; b u t  i t  

h a s  been found  p o s t  mortem t h a t  where d y s e n te r i c  u l c e r a 

t i o n  o f  t h e  co lon  i s  p r e s e n t ,  the  b ru n t  of th e  d i s e a s e  

i n v a r i a b l y  f a l l s  on th e  curve  o f  th e  sigm oid and t h e  

l a s t  S ix  in c h e s  o f  th e  g u t .  S pecu la  o f  v a r io u s  -ttjpes 

have  been  u s e d  and i n  t im e s  o f  s t r e s s  whan t h e  s t e r i l i s i n g
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o f  s p e c u la  between c a se s  meant a c o n s id e r a b le  l o s s

o f  t im e ,  good r e s u l t s  have been o b ta in e d  in  a b ig

s e r i e s  o f  c a se s  where no speculum was u se d ,  th e

swab be ing  c a r e f u l l y  i n s e r t e d  d i r e c t l y  th ro u g h  th e  
if'anus^more s low ly  and c a r e f u l l y  w ithdraw n. The 

p a t i e n t  sh o u ld  l i e  on h i s  r i g h t  s i d e ,  th e  knees 

sh o u ld  be drawn u p ,  th e  b u t to c k s  w e l l  s e p a r a te d  and 

th e  swab g e n t l y  in t r o d u c e d  by r o t a r y  movement to  th e  

r i g h t  c o rre sp o n d in g  to  th e  winding o f  th e  c o t to n  wool 

on' th e  swab and a f t e r  c o n ta c t  w i th  th e  mucosa as h ig h  

up as p o s s i b l e  g e n t ly  w ithdrawn by r o t a r y  movement in  

t h e  same d i r e c t i o n .

The ad v an tag es  o f  th e  r e c t a l  swab a r e ; -

(1) I t  c a n ’be o b ta in e d  a t  any f i x e d  tim e to  meet th e  

re q u i re m e n ts  o f th e  H o s p i ta l  and th e  L a b o ra to ry ,  The 

n e e d  t o  aw ait  specim ens which a re  f r e q u e n t ly  fo r thcom ing  

a t  u n s u i t a b l e  h o u rs  i s  th u s  overcome.

(2 ) The d e lay  i n  c o l l e c t i o n  and t r a n s i t  o f specim ens 

which f a v o u r s  th e  grow th  of. o t h e r ' organism s a t  th e  

expense  of th e  d y se n te ry  b a c i l l i ,  i s  overcome,

(3) I t  i s  co m p ara t iv e ly  c le a n  to  h a n d le ,  b o th  i n  

t h e  wards and i n  th e  L ab o ra to ry  and l a r g e  numbers can  

be q u ic k ly  d e a l t  w i t h .  One w orker w ith  good l a b o r a 

to r y  equipment and a t t e n d a n t s  can d e a l  w i th  one to  two
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h u n d red  d a i l y .

(4) I t  g iv e s  as h ig h  a p e rc e n ta g e  of p o s i t i v e  f i n d 

in g s  as th e  d i r e c t  f a e c e s  method and i t  would ap p ea r  

■«hat d e la y  i n  t r a n s i t  does n o t  so i n v a r i a b l y  r e s u l t  i n  

n e g a t i v e  r e s u l t s  as occu rs  u n d e r  s i m i l a r  c o n d i t io n s  

when f a e c e s  specim ens a re  u se d .  I  have on one 

o c c a s ip n  re c o v e re d  S h ig a 's  b a c i l l u s  from a swab ta k e n  

n in e  h o u rs  p r e v io u s ly  and d espa tched  by p o s t  w h ile  

P le x n e r -Y  b a c i l l i  have f r e q u e n t ly  been rec o v e re d  a f t e r  

such  an i n t e r v a l  -  a v e ry  uncommon e x p e r ie n c e  where 

f a e c e s  specim ens a re  d e a l t  w i th .  Typhoid and p a r a 

ty p h o id  b a c i l l i  have a ls o  been rec o v e re d  from swabs 

t a k e n  i n  t h i s  way.

I t s  d is a d v a n ta g e s  a re  f e w ;-

(1 ) P ro v id e d  e lem en ta ry  ca re  i s  ta k e n ,  t h e r e  i s  no f e a r  

o f  i n j u r y  t o  th e  r e c t a l  w a l l ,  I  have known o f  no such 

a c c id e n t  occu r among many thousands of c a se s  which have 

been  swabbed by an i n t e l l i g e n t  o r d e r l y .

(2 ) I t  i s  u n s u i t a b l e  f o r  c y td b g ic a l  ex am in a tio n .

Where p u s ,  Eimoebae &c. a re  sought f o r ,  specim ens of 

f a e c e s  o b ta in e d  i n  th e  u s u a l  way a re  n e c e s s a r y .

A b b re v ia te d  m ethods.

When i n  tim es o f  p r e s s u r e  even such a s im ple  

te c lm iq u e  i s  im p o ss ib le  w i th  a sm all s t a f f  and l i m i t e d
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eq u ip m en t,  th e  fo l lo w in g  methods have been found  very- 

u s e f u l  and e f f e c t i v e ; — The p l a t e s  a re  r e a d  as b e fo re  

and l i k e l y  c o lo n ie s  p ic k e d  o f f  and th o ro u g h ly  e m u ls i f i e d  

i n  s t e r i l e  s a l i n e  i n  sm a ll  a g g lu t i n a t i o n  tu b e s  s u i t a b l y  

a r r a n g e d  i n  ra c k s  and numbered. A g g lu t in a t io n  i s  

t h e n  so u g h t  f o r  by th e  hanging  drop method on c o v e r s l i p s ,  

t h e  h o l lo w  s l i d e s  su p p o r t in g  th e s e  being p la c e d  i n  th e  

in c u b a to r*  a t  37° C, f o r  h a l f  an h o u r ,  Shiga serum, 

p o l y v a l e n t  P lex n er-Y  serum, and a m ix tu re  o f  equa l p r o 

p o r t i o n s  o f  each of th e  a n t i s e r a  to  th e  e n t e r i c  group 

a r e  u s e d ,  t h e  f i n a l  d i l u t i o n  i n  th e  drop i n  each c ase  

be in g  one t e n t h  of th e  t i t r e  o f th e  pure  serum f o r  th e  

homologous o rgan ism . Tlie s l i d e s  a re  r e a d  m ic r o s p o p ic a l ly , 

l / 6 t h  o b j e c t i v e  be ing  used  and only d e f i n i t e  clumping i s  

t a k e n  as  p o s i t i v e ,  one o f  th e  s e ra  p r e s e n t  'u s u a l ly  s e r v 

in g  as  a c o n t r o l ,  Wlien a g g lu t i n a t i o n  i s  t lm s o b ta in e d ,  

t h e  em ulsion  from th e  co rrespo nd ing  tu b e  i s  p l a t e d  on 

MacConkey and a s in g le  colony sown i n t o  sugars* a f t e r  

e ig h te e n  h o u rs  g ro w th , fo u r  c a r b o l^ d r a te d  being  employed 

v i z ;  -  g l u c o s e ,  l a c t o s e ,  m annite  and d u l c i t e ,  from one 

o f  which a hanging  drop i s  pu t  up a f t e r  t h r e e  to  f o u r  

h o u r s  i n c u b a t io n  and m o b i l i ty  examined f o r .  The f o l lo w 

in g  m o r n in g , i f  th e  f e rm e n ta t iv e  r e a c t i o n s  co rre sp o n d  to  

th o s e  of th e  p a th o g en ic  organism s a g g lu t i n a t io n  by th e
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s p e c i f i c  a n t i s e r a  i n d i c a t e d  i s  n e x t  p roceeded  w i th .

F o r  t h i s  p u rp o se  th e  m ann ite  tub e  i s  u sed  and i f  a c id  

o r  a c i d  and g a s  a re  p r e s e n t ,  t l i i s  i s  c a r e f u l l y  n e u t r a l 

i s e d  a t  100° C. by means o f  Sodium h y d ra te  (N/lO) which 

i s  added drop by d ro p . TMs n e u t r a l i s e d 'g r o w t h  in  th e  

s u g a r  tu b e  i s  th e n  u sed  f o r  a g g lu t i n a t i o n  by m acroscop ic  

m e th o d s . T his a b b re v ia te d  r i t u a l  le a d s  to  a v e ry  b ig  

sa v in g  i n  su g a r  m ed ia , in c u b a to r  sp a ce ,  and wasliing o f  

t u b e s  as  only  th o s e  s t r a i n s  vfhich by p r e l im in a r y  a g g lu 

t i n a t i o n  g iv e  i n d i c a t i o n  o f  r e l a t i o n s h i p  to  th e  p a th o 

g e n ic  g ro u p s  a re  d e a l t  w i th .  The n e u t r a l i s a t i o n  by 

means o f  sodium h y d ra te  must be v e iy  c a r e f u l l y  a t t e n d e d  

t o  as  ex ce ss  o f  a l k a l i  has a p r e j u d i c i a l  e f f e c t  on th e  

a g g l u t i n a t i o n .  And on no account can th e  c a rb o h y d ra te

m ed ia  be d isp e n se d  w ith  as one f r e q u e n t ly  f i n d s  s l i g h t  

and  a l s o  d e f i n i t e  m ic ro sc o p ic  a g g lu t i n a t i o n  o f  n o n -  

pathog .en ic  m ic ro -o rg an ism s  even w i th  serum a t  one 

te n th  o f  i t s  t i t r e  f o r  th e  homologous o rganism . T ins  

i s  w e l l  i l l u s t r a t e d  by th e  r e s u l t s  p u b l is h e d  by S m a r t t ,  

who, ta k in g  m ic ro sco p ic  a g g lu t i n a t io n  phenomena as 

s p e c i f i c  when u s in g  a presum ably h ig h  t i t r e  serum a t  ^  

d i l u t i o n  o f  only  1/300 found t h a t ,  a f t e r  r e p o r t i n g  

58 p o s i t i v e  r e s u l t s  from exam ina tion  of 263 specim ens, 

o n ly  7 s t r a i n s  o f genu ine  d y se n te ry  b a c i l l i  c o u ld  be
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r e c o v e r e d  from  th e  em ulsions which were o r ig in a l ly -  

made d i r e c t  from th e  MacConkey p l a t e ,  C .J .M a r t in  

(-unpub lished) i n  t im es  of p r e s s u r e  u se s  one tube  o n ly  

c o n ta in in g  ,5 X  m ann ite  i n  b r o th  made from t r y p t i c  d i g e s t  

o f  c a s e i n  (C dle) and Lliebig E x t r a c t  «25X — a u to c la v e d  

a t  115° C. f o r  twenty m in u te s .  S u sp ic io u s  c o lo n ie s  a r e  

p ic k e d  o f f  t h e  p l a t e s  and sown i n t o  t h i s  tu b e ,  in c u b a te d  

f o r  t h r e e  t o  fo u r  hours  a t  37° G, and examined f o r  

m o t i l i t y  and th en  l e f t  to  grow f o r  a t o t a l  of 8 -  24 

h o u r s .  R eadings a re  based  on fo l lo w in g  o b s e r v a t i o n s ; -

Non m o t i l e +• Acid "f" No s m e l l , =
do. No a c id  f do.
do . f Acid and gas-ih do, =

M o t i le . Acid. -h do.
do. f - Acid and g a s .+ do.

G a e r tn e r .

N e u t r a l i s e ^ i f  n e c e s s a r y  as above and a g g lu t i n a t e  

w i th  th e  r e s p e c t i v e  serum i n d ic a t e d ,  E l l i s ,  Canadian 

M ed ica l  C orps, makes u se  o f  R u s s e l l ' s  double su g a r  m edia 

i n  a d d i t i o n  t o  th e  m annite  tu b e ,  a f t e r  a p r e l im in a ry  

m ic ro sc o p ic  a g g l u t i n a t i o n ,  and he th en  u s e s  th e  s lo p e  

o f  th e  double su g a r  grow th  t o  p re p a re  an em ulsion  i-or 

m ac ro sc p p ic  a g g l u t i n a t i o n .  The metnod employed un d e r  

t im e s  o f  p r e s s u r e  l a r g e ly  depends upon the  s k i l l  and 

e x p e r ie n c e  o f  th e  w o rk e r ,b u t  m ic ro sco p ic  a g g l u t i n a t i o n  

d i r e c t  from  th e  MacConkey p l a t e  must a lw ay s 'b e  confirm ed
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by f e r m e n ta t i v e  r e a c t i o n s  and l a t e r  by m acroscop ic  

a g g l u t i n a t i o n .

The Acid A g g lu t in a t io n  T e s t ,

M ic h a e l i s  i n  1915 emphasised th e  u s e f u ln e s s  of 

t h i s  t e s t  i n  s e p a r a t in g  B .C o l i ,  B,Typhosus and P a ra ty p h o id s  

A and B and he a l s o  rec o rd ed  th e  o b s e rv a t io n  t l i a t  th e  

D y se n te ry  B a c i l l i  even in  th e  p re sen c e  o f  a t r a c e  o f  

serum  gave n e g a t iv e  r e a d in g s .  For th e  t e s t  t a k e  a r i c h  

tw e n ty  f o u r  hour grow th  o f  an organism  on an a g a r  s lo p e ,  

e m u ls i fy  i n  about 20 C.C. o f  d i s t i l l e d  w a te r ,  c e n t r i -  

f u g a l i s e  t o  g e t  r i d  o f  any clumps in  th e  em ulsion ; add 

one drop o f  one i n  ten  serum made up in  d i s t i l l e d  w a te r ,

S C.C. of em ulsion  and 1 c . c .  of each of th e  fo l lo w in g  

s i x  a c id  s o l u t i o n s  t o  a g g lu t i n a t io n  tu b es  i n  s e r i e s ,  

shake  up th e  t u b e s ,  in c u b a te  a t  37° G. f o r  two hours 

and r e a d  r e s u l t s  a f t e r  th e  tu b es  have s to o d  u n d is tu r b e d  f o r

h a l f  an h ou r  a t  L ab o ra to ry  . te m p e ra tu re .  M ic h a e l is  m easured 

ou t th e  a c id  s o l u t io n s  from s ta n d a r d i s e d  drop b o t t l e s  b u t  

i n  o u r  c a se  a c id  and em ulsion were added by means of 

g r a d u a te d  p i p e t t e s ,  th e  same p r o p o r t io n s  o f  em ulsion and 

a c id  b e in g  m a in ta in e d ,  v i z .  3 t o  1 o r  i n  p r a c t i c e  .9  c . c .  

em u ls io n  to  #3 c . c .  a c id  s o lu t io n .

Th': fo l lo w in g  a re  th e  a c id  s o l u t i o n s : -
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Number

Normal Na 0 ÏÏ . . , 
Normal, A c e t ic  a c id  
D i s t i l l e d  w a te r  . , 
^ . s .  ad  100 0 . 0 .

1 2 3 4 5 6

5# 5 ' 5 - 5 * 5*00,
7 . 6

8 7 .5
10 
&o.

15 ^ 25 45
i

85 00,

The re a d in g  i s  sometimes d i f f i c u l t  as  t h e r e  i s  a 

c e r t a i n  amount of g r a n u l a r i t y  o b ta in e d  w i th  s e v e r a l  s t r a i n s  

and as t h i s  i s  m ere ly  a s t a g e  i n  th e  p r o c e s s  tow ards  f l o c c u l e n t  

a g g lu t i n a t i o n »  i t  i s  e v id e n t  - th a t  th e  t e s t  i s  n o t  a s h a rp ly  

d e f in e d  one, though  many s t r a i n s  rem ain  p e r f e c t l y  f r e e  from 

g r a n u l a r  a g g l u t i n a t i o n  i n  p re se n c e  o f  th e  a c i d ,  A s e r i e s  

o f  c o m p a ra t iv e  t e s t s  was c a r r i e d  ou t u s in g  n on-ac i  d-ag g l u t  i n -  

a t i n g  d y s e n te ry  b a c i l l i  and b a c i l l i  re sem b lin g  t h e  t r u e

d y s e n t e r i e s  w hich  were known to  b e 'a c i d ^ a g g l u t i n a t o r s .

(1 ) The a b s o lu te  amount of serum was v a r i e d ,  th e  o t h e r  

i n g r e d i e n t s  be ing  c o n s ta n t  -  one drop of each  d i l u t i o n  be ing  

p la c e d  i n  each tu b e  i n  th e  s e r i e s .

D i l u t i o n  
o f  SeTmTn̂

I3 .d i s p a r .
n a tn r . -  ----- ____ i l

Bysent 
ejgmîu.

eriEle

1 2 3 4 5 6 1 2 3 4 5 6

H l l a 0 G a G G s g r a n u la r . 1 -
s i . g r anu Lar,

-

1 /40 - - - G +

1 /2 0 - i  "
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1 /10 — 1 _ i t -VH-
s h g r anu Lar.
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(2) One drop  of ijffi serum i n  a l l  tu b e s  t h e  amounts o f  

em u ls io n  and a c i d  were v a r i e d ,  th e  p r o p o r t i o n s  (3 :1 )  

rem a in in g  th e  same.

th u s  .2  CO. a c i d .  ) .5  oo , a c i d .  ) , 5  oo^ a c i d .
) )

. 6  0 0 . em uls ion ) .9  oo , e m u ls io n )1 ,5  oo. e m u ls io n .
S im ila .r  r e a d in g s  wete o b ta in e d  in  each, s e r i e s .

(3) T hree  d i f f e r e n t  s e r a  w ere u s e d ,  one drop  o f  a 

l / lO .  d i l u t i o n  be ing  added to  each  tu b e  in  i t s  s e r i e s  -  

and a known a o id ,a g g l u t i n a t o r  u s e d .

No,
1

1.1 2 3 4 5 6 Pubes

H orse serum w - f f f
Human serum — -Hf
Sheep serum 1 #■ #

(4) Younger g ro w th s  were foun d  l e s s  r e a d i l y  agg lu  t i n -  

a b le  th a n  th o s e  g iv e n  th e  f u l l  24 h o u rs  i n c u b a t i o n ,  w liile  

g ro w th s  o f  t h r e e  days were even more markedly^ p o s i t i v e .  

From th e s e  ex p er im en ts  i t  would f o l lo w  t h a t  th e  t o t a l  

amounts o f  a c id  and em ulsion  a r e  n o t  s i g n i f i c a n t  so 

long as  t h e  p r o p o r t io n s  a re  m a in ta in ed ^  th e  optimum 

d i l u t i o n  o f  serum i s  1 i n  10 , one drop be ing  added 

t o  each  tu b e  i n  t h e  s e r ie s *  s e r a  v a ry  i n  t h e i r  s e n s i t i z i n g  

p r o p e r t i e s  th e  f r e s h  sheep serum u se d  be ing  b e t t e r  th a n  

f r e s h  human o r  h o r s e  serum ( s t o c k ) .  The t e s t  i s  an 

e m p i r ic a l  one and i s  o f  i n t e r e s t ,  bu t i t s  v a lu e  i n
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r o u t i n e  work as  s u g g e s te d  by M ic h a e l i s  and An d r  ewes 

i s  d i s c u s s e d  i n  t h e  l a t e r  p a r t s  o f  t h i s  p a p e r .

R e s u l t s  o f  E x am in a tio n .

A n a ly s is  o f  t h e  r e s u l t s  o f  b a c t e r i o l o g i c a l  e x a m - ' 

i n a t i o n  a r e  n o t  e n c o u ra g in g ,  an e x p e r ie n c e  r e c o rd e d  

by a e v e r a l  w orkers  i n  th e  same f i e l d .  During t h e  

e a r l y  p a r t  o f  th e  ep id e m ic ,  t l i r e e  specim ens from  each 

o f  647 c a s e s  o f  d y s e n te ry  o r  d i a r r h o e a  o f  t h r e e  t o  

t e n  days i l l n e s s  were examined on s u c c e s s iv e  days and 

y i e l d e d  146 p o s i t i v e  r e s u l t s  o r  2 2 . sX  o f  a l l  c a s e s ,  

n o t  by any means a  h ig h  f i g u r e .  And when th e s e  

c a s e s  a r e  c l a s s i f i e d  a cc o rd in g  to  th e  m ic r o s c o p ic a l  

a p p ea ra n c e  of th e  s t o o l s  a t  t h e  t im e  o f  e x am in a tio n  i t  

i s  found  t h a t  from  among th e s e  647 c a s e s ,  325 c o n ta in e d  

mucopus and b lo o d  and y i e l d e d  113 o f  t h e  p o s i t i v e  

r e s u l t s  o r  a  p e rc e n ta g e  o f  34 .7  p o s i t i v e s  from 

specim ens g iv in g  m ic r o s c o p ic a l  e v id en ce  o f  c o l i t i s  a t  

th e  tim e o f  e x am in a t io n ,  a g a in  a low f i g u r e .  E xp lan 

a t i o n  o f  t h e s e  low p o s i t i v e  r e t u r n s  was sough t f o r  as  

entamoeba h i s t o l y t i c a  was n o t  p r e s e n t  i n  t h e s e  c a s e s  

o f  a p p a r e n t ly  t r u e  d y se n te ry  and i t  was fou nd  t h a t  w i th  

a  l a r g e  number o f  specim ens to  be c o l l e c t e d  d a i l y  

o r d e r l i e s  were i n  t h e  h a b i t  o f  p ro c u r in g  t h e s e  o v e r 

n i g h t  o r  i n  th e  e a r ly  h ou rs  o f  th e  m orning and even
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w ith  th e  b e s t  p o s s i b l e  a r ra n g e m e n ts ,  c o n s i d e r a b le  t im e  

e la p s e d  betw een th e  p a s s in g  o f  th e  specim en and i t s  

p l a t i n g  on MacConkey, w h ile  t^ie a i d  o f  a coo l chamber 

o r  i c e  c h e s t  i n  w hich specim ens were p l a c e d ,  though  i t  

im proved  r e s u l t s ,  s t i l l  l e f t  much to  be d e s i r e d  i n  th e  

p e rc e n ta g e s  o b ta in e d  p o s i t i v e .  W ith  a sm a ll  s t a f f  

too^ i t  i s  obv ious  t h a t  l a r g e  numbers o f  specim ens even 

when th e y  r e a c h  th e  L a b o ra to ry  can n o t  be h a n d le d  w i th  

t h e  e x p e d i t i o n  shewn t o  be n e c e s s a r y  t o  th e  o b ta in ii^g  

o f  good r e s u l t s  by s e v e r a l  w orke rs  i n  t h i s  f i e l d .

Nor can  t h e  p a t i e n t  be e x p e c te d  t o  accomodate h i s  

e v a c u a t io n s  t o  th e  n e ed s  o f  th e  L a b o ra to ry  and n o th in g  

s h o r t  o f  day and n i g h t  team  work c o u ld  meet t h e  c a s e .  

When, "üerefo r e ,  t h e  number o f  specim ens became unmanage

a b le  and t h e r e  was no doubt as  t o  th e  n a tu r e  o f  t h e  e p i 

demic p r e v a i l i n g , ex am in a tio n  was made by r e c t a l  swab 

o f  a l l  d o u b t fu l  c a s e s  o n ly ,  th e  s o - c a l l e d  d i a r r h o e a s ,  

t h e  c l i n i c a l l y  p o s i t i v e  c a s e s  be ing  e v a c u a te d  to  th e  

B ase , The f i g u r e s  f o r  a  c o n s e c u t iv e  number i n  t h i s  

s e r i e s  a r e  i n t e r e s t i n g  a s  from  a  t o t a l  o f  1513 c a s e s  

each  o f  which was examined on t h r e e  s u c c e s s iv e  d a y s ,  

d y s e n te ry  b a c i l l i  were re c o v é re d  i n  298 o r  1 9 , eX 

o f  th e  c a s e s .  T h is  d e m o n s tra te s  th e  in ^ o r t a n c e  o f  

t h e s e  m ild  c a s e s  and i t  i s  i n t e r e s t i n g  t o  n o te  t h a t  th e
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p h y s i c i a n  i n  ch a rg e  o f  them in fo rm s  me t h a t  on 

rev ie w in g  th e  p o s i t i v e s  r e t u r n e d  i n  t h i s  s e r i e s ,  

t h e  c l i n i c a l  p i c t u r e  was u s u a l l y  i n  a c c o rd  w i th  a m ild  

b u t  g en u in e  a t t a c k  o f  th e  d i s e a s e .

The cau se  of f a i l u r e  t o  i s o l a t e  th e  b a c i l l i  from  th e  

s t o o l s  i n  so many c a s e s  was p a r t l y  due, t o  th e  f a c t  t h a t

th e y  a r e  q u ic k ly  overgrown by o t h e r  o rg an ism s p r e s e n t .
*

T h is  i s  w e l l  i l l u s t r a t e d  by Friedm an who r e p o r t s  t h e  

i s o l a t i o n  o f  d y se n te ry  b a c i l l i  i n  pure  c u l t u r e  when 

mucus was o b ta in e d  d i r e c t  from  th e  rec tum  and. p l a t e d  

im m e d ia te ly ,  w h ile  no d y se n te ry  b a c i l l i  c o u ld  be r e c o v e re d  

from  t h e  f a e c e s  o b ta in e d  from  th e  same p a t i e n t  a f t e r  i t  

had s to o d  a t  L a b o ra to ry  te m p e ra tu re  f o r  an h o u r ,  K o l le  

and h i s  c o l l e a g u e s  have e x p e r ie n c e d  th e  same d i f f i c u l t y  

w h i le  working on th e  Russo-German f r o n t ,  o b ta in in g  

p o s i t i v e  r e s u l t s  s i x  t im es  only  ou t o f 1000 a t t e m p ts  i n  

c a s e s  o f  un d o u b ted  b a c i l l a r y  d y s e n te ry ,  Seligm ann 

r e p o r t s  e q u a l ly  u n s a t i s f a c t o r y  r e s u l t s  from  work a t  a 
Base H o s p i t a l  b u t  when he i n v e s t i g a t e d  c a s e s  n e a r e r  t h e  

f r o n t ,  r e s u l t s  g r e a t l y  im proved and he g iv e s  an a A a ly s ls  

o f  p o s i t i v e  f i n d in g s  f o r  one month having r e g a r d  to  th e  

day o f  d i s e a s e  on which th e  case  i s  f i r s t  e x am in ed :-
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exam ined i n 1 s t  week - 70X p o s i t i v e  r e s u l t s .

do. 2nd do. - 53X do.

do. 3 rd  do . la X do.

do. 4 t h  (& 
l a t e r )  do. -

N i l do.

C .J .M a r t in  g iv e s  a s i m i l a r  a n a l y s i s  o f 1053 a t t e m p ts  t o  

r e d o v e r  th e  b a c i l l i  from  c a s e s  p r e s e n t in g  c l i n i c a l  

f e a t u r e s  o f  th e  d i s e a s e ,  summarised t h u s : -  

Case examined i n  (1 -  5) days -  p o s i t i v e  r e s u l t s ,

do , (6 -  8) do. -  1 7 .4 ^  do.

do, (11 -15) do, -  ô . s X  do.

do, (16—20) do. — 3 , 1 ^  do.

W hile  i t  i s  e v id e n t  t h e r e f o r e  t l i a t  e a r ly  e x am in a t io n  of 

th e  c a se  i s  n e c e s s a r y  to  the  o b ta in in g  o f  a s a t i s f a c t o r y  

p e rc e n ta g e  o f  p o s i t i v e  r e s u l t s ,  l i t t l e  tim e shou ld  be 

a l lo w e d  to  e la p s e  betw een th e  p a ss in g  of th e  s t o o l s  and 

i t s  p l a t i n g  on MacConkey as  i s  borne  ou t by th e  fo l lo w in g  

e x p erim en t (u n p u b l ish e d )  by C .J .M a r t in ;  -  A l i v e  em uls ion  

o f  f r e s h l y  i s o l a t e d  B. D y sen t» p ia^ S h ig a  c o n ta in in g  1000 

m i l l i o n  b a c i l l i  p e r  oo, was added i n  e q u a l  volume to  

sam ples o f f r e s h  s o f t  f a e c e s  and a llo w ed  t o  s ta n d  a t  

L a b o ra to ry  te m p e ra tu re  f o r  h a l f  an hour and a f t e r  s u i t a b l e  

d i l u t i o n  a  p o r t i o n  of t h i s  m ix tu re  i s  p l a t e d  o u t .  I t  

f r e q u e n t l y  happened  t h a t  th e  B, D ysenteriaW  S h iga  was
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n o t  r e c o v e r a b l e ,  and even when s u c c e s s f u l  th e  number 

o f  c o lo n i e s  p r e s e n t  was on ly  l/LOO to  l /L O th  o f , t h e  

number t h a t  sh o u ld  have a p p e a re d ,  depending on th e  

numbers o f  B. C o li  p r e s e n t  on t h e  p l a t e s .  I  have 

c o n d u c ted  e x p er im en ts  on somewhat s i m i l a r  l i n e s ,  u s in g  

B .D y s e n te r ia E .P le x n e r  and growing i t  i n  b r o th  i n  p r e 

se n c e  o f  n o n -p a th o g e n ic  g a s  p rodu c in g  n o n - l a c t o s e - 

f e rm e n te ra  o b ta in e d  from f a e c e s ,  and a l s o  o f  s t r a i n s  

o f  B. C o li  o b ta in e d  i n  th e  same way. I t  f r e q u e n t l y  

happened  t h a t  t h e  p re se n c e  o f  th e s e  o t h e r  o rgan ism s i n  

l / 5 0 t h  o r  even 1 /lO O th th e  numbers o f  th e  p a th o g e n ic  

b a c i l l u s  l e a d  t o  t h e  e x t i n c t i o n  of th e  l a t t e r  a f t e r  one 

t o  f o u r  hours» g row th  a t  57® C. and i n  many c a s e s  th e  

a d d i t i o n  of a few drops o f  a l i v i n g  g ro w th  o f  l& c to se  

fe rm e n t  e r s  i n  b r o th  t o  a v ig o ro u s ly  growing b r o th  c u l t u r e  

o f  d y s e n te ry  b a c i l l i  l e d  t o  a g r e a t  d im in u t io n  i n  th e  

number o f  c o lo n ie s  o f  th e  l a t t e r * r e c o v e r e d  a f t e r  p l a t 

in g  a t  th e  end o f  two to  f o u r  h o u rs  a t  57®; w h i le  i n  

s e v e r a l  th e  d y se n te ry  b a c i l l i  f a i l e d  t o  a p p e a r  on th e  

p l a t e s .  D * H ere lle  has r e c e n t l y  p u b l i s h e d  an i n t e r e s t 

in g  e x p er im en t  on t h e  same l i n e s .  A sm a ll  p o r t i o n  

o f  f a e c e s  i s  e m u ls i f i e d  i n  20 c c .  b r o t h  and f i l t e r e d  

th r o u g h  a Chamberland L .2  f i l t e r ;  a  t r a c e  o f  t h i s  

f i l t r a t e  k i l l e d  a t u r b i d  c u l t u r e  of B. D y s e n te r ia E
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S h ig a  I n  a few h o u rs  and r e n d e re d  th e  f l u i d  c l e a r  i n  

(1 2 -24 )  h o u r s .  He does n o t  c o n s id e r  t i l l s  i s  t h e  

a c t i o n  o f  a fe rm e n t  as  i t  r e t a i n e d  i t s  p o ten cy  a f t e r  

935 p a s s a g e s  and i s  r e g a r d e d  as a  f i l t r a b l e  B acteriophagum  

i n t e s t i n a l e .

When t h e r e f o r e  an epidem ic i s  e s t a b l i s h e d  b a c t e r i o 

l o g i c a l  e x am in a t io n  may p r o f i t a b l y  be c o n f in e d  t o  t h e  

e x a m in a t io n  o f  d o u b t fu l  c a s e s  and t h i s  can be done b e s t  

by means o f  th e  r e c t a l  swab i f  m ic r o s c o p ic a l  exam in a tion  

o f  th e  f a e c e s  does n o t  a f f o r d  ev id e n ce  of a m uco puru len t 

■ o l i t i s  w h ic h ,a s  Friedm ann s u g g e s t s , i s  s u f f i c i e n t  ev id e n ce  

o f  t h e  d i s e a s e  i n  t im e s  of ep id em ic j  and m ic r o s c o p ic a l  

e x a m in a t io n  w i l l  a l s o  r e v e a l  the  p re s e n c e  o f  i n t e s t i n a l  

p a r a s i t e s  and t h e i r  c y s t s  o r  ova .

The D y sen te ry  B a c i l l i .

The c o lo n ie s  on th e  MacConkey p l a t e  a f t e r  18-24  

h o u rs  g row th  a t  57° C. a re  sm a ll  and c o l o u r l e s s .  When 

examined by t r a n s m i t t e d  l i g h t  th ey  a re  t r a n s l u c e n t  and 

t h e  p in k  t i n t  o f  th e  m edia g iv e s  them a c e r t a i n  sem blance 

t o  l a t e  l a c t o s e  f e r m e n te r a .  T h is  c h a r a c t e r i s t i c  i s  

more n o t i c e a b l e  when th ey  a re  examined by o b l iq u e ly  

r e f l e c t e d  l i g h t  u n d e r  w hich  th ey  appea r  aS d e l i c a t e  

l i q u i d  lo ok in g  c o lo n ie s  w i th  a p in k i s h  t i n t  which i s  

p ro b a b ly  due to  th e  f a c t  t h a t  th e y  do n o t  b l e a c h  th e
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m edia  i n  th e  same way as  m ost non ^p a th o g en ic  n o n 

l a c t o s e  fe rm e n te ra  d o ,a n d  i n  a d d i t i o n ,  th e  l a t t e r  a r e  

much more opaque and p e a r ly  w h i te  when examined by 

t r a n s m i t t e d  l i g h t .  F u r t h e r ,  i n  the  c a se  o f  c o lo n ie s  

of t r u e  d y s e n te iy  b a c i l l i  *Shiga* c o lo n ie s  have f r e 

q u e n t ly  a t i n y  c e n t r a l  body w hich i s  d e f i n i t e l y  p in k e r  

th a n  th e  r e s t  o f  t h e  co lony and t e n d s  on p ro lo n g e d  

g row th  t o  form  a c e n t r a l  ’b u t to n *  i n  th e  c o lo n y .  I n  

th e  c a se  o f  F le x n e r-Y  c o lo n ie s  t h i s  c e n t r a l  ’b u t to n *  

i s  w h i t i s h .  But l a t ë  l a c t o s e  f e r m e n te r a ,  M organ’ s 

N 8 , l . , B ,D is p a r ,  B.Ambiguus^ B .A lk a le s c e n s ,  a l l  re sem b le  

t h e  g e n u in e  d y s e n t e r i e s  on MacConkey tho ugh  t h e i r  

te n d e n c y  i s  to  p roduce  l a r g e r  c o lo n ie s ,  and when two 

s u s p ic io u s  c o lo n ie s  a re  found  wliich have equa l chances 

o f  e x p an s io n ,  th e  s m a l l e r  o f th e  two i s  th e  more l i k e l y  

t o  be t r u e  d y s e n te ry .  But w liile  e x p e r ie n c e  i s  most 

h e l p f u l  i n  s in g l in g  out c o lo n ie s  f o r  f u r t h e r  i n v e s t i g a 

t i o n ,  many must be su b m it te d  to  e x am in a tio n  w hich  u l t i m 

a t e l y  prove to  be n e g a t iv e .  One p o in t  o f  supreme

im p o r ta n c e  emerges from  t h i s  e x p e r ie n c e  and th a t ,  i s  t h e  

f re q u e n c y  w i th  which one f i n d s  m inute  c o l o u r l e s s  o r  

p e a r l y  b lu e  buds tu c k e d  away among o r  a t t a c h e d  t o  

l a o t o s s  f e m e n t e r s  whose p ro x im ity  seems t o  a l t e r  th e  

d i s t i n c t i v e  t i n t  a l r e a d y  a t t r i b u t e d  t o  th e  c o lo n ie s  o f
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d y s e n te iy  b a c i l l i .  These sm a ll  c o lo n ie s  can  n e v e r  be 

n e g le c t e d  and f r e g u e n t ly  n e c e s s i t a t e  r e p l a t i n g ' f o rb a c i l l i  a re  ^
p u r i t y .  Dys'enÿeBÿ^ a l l  non m o t i l e ,  non f l a g e l l a t e

b a c i l l i  w hich  p roduce  a s o f t  and f a i r l y  abundan t g ro w th  

on n u t r i e n t  a g a r  i n  18-24  ho urs  a t  57°C. They grow 

r e a d i l y  in  b r o t h ;  i n  g e l a t i n  s t a b  a t  220C, g ro w th  i s  

s lo w , d i f f e r e n t  s t r a i n s  p rodu c in g  d i f f e r e n t  d e n s i ty  of 

g ro w th  and l i t t l e  o r  no s u r f a c e  g ro w th ,  w h ile  none of 

t h e s e  b a c i l l i  p roduce  l i q u e f a c t i o n  of t h i s  medium, even 

a f t e r  p ro lo n g e d  g ro w th . The d y se n te ry  b a c i l l i  s t a i n  

r e a d i l y  w i th  a l l  th e  o rd in a ry  dyes and a re  gram n e g a t iv e ;  

th e y  a re  somewhat t h i c k e r  and more plump th a n  th e  ty p h o id  

b a c i l l i  and though  n o t  f r e q u e n t ,  f a i r l y  long form s can  be • 

o b ta in e d  by p ro lo n g ed  g row th  i n  b r o t h .  I n  l i tm u s  

m ilk  th ey  a l l  p roduce  i n i t i a l  a c i d i t y  fo l lo w e d  i n  (5 -10 ) 

days by a l k a l i n i t y ,  wliich i n  most c a se s  i s  a g a in  r e v e r s e d ,  

th e  m ilk  r e tu r n in g  a f t e r  (15-17) days to  i t s  o r i g i n a l  n e u trd l  

t i n t .  I n  some c a se s  o f  genu ine  d y s e n te ry  b a c i l l i ,  no a l 

k a l i n i t y  i s  o b ta in e d  even a f t e r  p ro lo n g ed  g row th  i n  m i lk ,  

b u t  i n  no c a se  does c l o t t i n g  o c c u r .  I n  c a rb o h y d ra te  

m edia  g row th  i s  s u f f i c i e n t l y  a c t i v e  t o  show f e r m e n ta t iv e  

c h a r a c t e r i s t i c s  o f  some s t r a i n s  i n  (7 -1 0 )  h o u rs  and a f t e r  

18 h o u r s '  growth’ a t  37°C. t h e  S h iga  b a o l l U  produce  

a c i d  W ithout gas  i n  g lu c o s e ,  w h ile  th e  o t h e r  c a rb o h y d ra te s  

a r e  n o t  f e m e n t e d .  In  t h e  same p e r io d s  t h e  F lexner-Y S  ^
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produce  a c id  w i th o u t  g a s  i n  g lu c o s e  and in  m an n ite  

and th e y  have secon dary  f e r m e n ta t iv e  c h a r a c t e r i s t i c s  

w hich  w i l l  be d i s c u s s e d  i n  g r e a t e r  d e t a i l  l a t e r .  As 

some 10 ,000  specim ens have been d e a l t  w i th ,  o n ly  a 

l i m i t e d  number o f  th e  p a th o g e n ic  s t r a i n s  i s o l a t e d  

th e re f ro m  liave been s u b je c te d  t o  p ro lo n g e d  s tu d y  in  

c a rb o h y d ra te  and o t h e r  m ed ia ,

S h ig a  g ro u p . G e n e ra l ly  speak ing  t h e i r  g row th  on 

o r d in a r y  m edia  i s  s low er  and l e s s  l u x u r i a n t  th a n  t h a t  

o f  th e  F le x n er-Y  b a c i l l i ,  and th e y  r e q u i r e  more f r e q u e n t  

s u b c u l t i v a t i o n  to  m a in ta in  them a l i v e  on c u l t u r e  m ed ia . 

They a r e ,  how ever, much more to x ic  to  an im als  and a re  

u s u a l l y  re g a rd e d  as p rod uc ing  th e  more s e r i o u s  form s of 

th e  d i s e a s e  i n  man; b u t  th ey  have n o t  been  fo u nd  v e ry  

f r e q u e n t l y  i n  th e  c o u rse  o f  t h i s  work ex cep t  among 

German p r i s o n e r s c a n d  i t  i s  a l s o  i n t e r e s t i n g  to  n o te  

t h a t  among th e  1513 c a s e s  o f  s o - c a l l e d  d ia r r h o e a  a l r e a d y  

r e f e r r e d  t o  15 ( - 5 ^  of 298 p o s i t i v e  f i n d in g s  were due 

t o  S h ig a ’ s b a c i l l u s  and as w i l l  be shown l a t e r  a l a r g e  

p r o p o r t i o n  of th e  f a t a l  c a se s  e n c o u n te re d  y i e l d e d  

F le x n e r -Y  b a c i l l i ; s i m i l a r  comment has  been  made by 

o t h e r  w o rk e rs .  H o lf  and h i s  c o l le a g u e s  r e p o r t  Sh iga  

i n f e c t i o n  i n  two o u t  o f  f o u r t e e n  s e v e re  c a se s  and 

F r i e d r i c h  r e p o r t s  an o u tb re a k  o f  S h ig a  d y se n te ry  i n  an
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A u s t r ia n  f o r t r e s s ,  a l l  th e  c a s e s  i n  w hich  were m ild  -  

a  c i r c u m s ta n c e  he a t t r i b u t e s  to  th e  good c o n d i t i o n s  

p r e v a i l i n g  in  t h a t  g a r r i s o n .

I n i t i a l  a c i d i t y  i n  l i tm u s  m ilk  i s  fo l lo w e d  in  

(5 -1 0 )  days by a c e r t a i n  d eg ree  o f  a l k a l i n i t y ,  which i s  

n o t  however c o n s t a n t  i n  developm ent o r  s t a b l e  i n  c h a r a c 

t e r ,  Andrewes, growing th e s e  b a c i l l i  i n  an ovomucin 

m edia r e p o r t s  th e  p ro d u c t io n  o f  a l k a l i  by a l l  Sh iga  

b a c i l l i .  T h is  I  have n o t  been ab le  t o  co n firm  in  

a l l  c a s e s ,  u s in g  a su g a r  f r e e  pep tone  a t  a r e a c t i o n  

o f  + 4  t o  p h e n o Ip h th a le in  w i th  l i tm u s  as  i n d i c a t o r  and 

h av in g  p a ra ty p h o id  b a c i l l i ,  A and B, f o r  com parison .

I  f i n d  t l i a t  t h e  development o f  a l k a l i  i s  v a r i a b l e  i n  

th e  tim e o f  i t s  a p p e a ra n c e ,  and th e  a b s o lu te  amount p ro 

duced a t  th e  end o f  21 days * g row th  as  e s t im a te d  by 

t i t r a t i o n  w i th  N/lOO No*OH i s  a l s o  v a r i a b l e ,  some 

s t r a i n s '  approach ing  n e a r  t o  P a ra  B, i n  a l k a l i  p ro d u c 

t i o n ,  o th e r s  f a l l i n g  s h o r t  o f  t h i s  by SO o r  50^ , w h i le  

i n  one of 22 s t r a i n s  t e s t e d ,  a c id  b u t  no a l k a l i  was 

p ro d u ced .

The secondary  f e r m e n ta t iv e  c h a r a c t e r i s t i c s  o f th e  

S h ig a  b a c i l l i  were s tu d i e d  by s u b je c t in g  22 s t r a i n s  t o  

a p ro lo n g e d  s o jo u rn  in  c a rb o h y d ra te  m ed ia .  Twelve 

s t r a i n s  were found to  produce a c id  i n  m a l to se  i n
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(1 -1 6 )  days (se e  T ab le  I . ) .  Nine o f  th e  o r i g i n a l  22 

s t r a i n s  were re -e x am in ed  a f t e r  s u b c u l t i v a t i o n  f o r  (1 -5 )  

m onths and o f  th e s e  f i v e  were found  to  have a c q u i r e d  

th e  p r o p e r ty  of a t t a c k i n g  m a l to se  w h i le  th e  rem ain ing  

f o u r  had  a l t e r e d  s l i g h t l y  i n  th e  tim e th e y  r e q u i r e d  to  

e f f e c t  t h i s  a t t a c k ,  some p rodu c ing  a c id  more q u ic k ly  

o t h e r s  more s lo w ly  th a n  fo rm e r ly .  S a c ch a ro se  f e rm e n t 

a t i o n  has a l s o  been  n o t i c e d  i n  t h r e e  o f  th e  22 s t r a i n s  

and when 9 were re -ex am in ed  t h r e e  s t r a i n s  were found to  

have  a c q u i r e d  t h i s  p r o p e r ty  f o r  t h e  f i r s t  t im e ,  w liile  

one o f  th e  o r i g i n a l  t h r e e  had  l o s t  i t .  I n  f o u r  c a se s  

(T ab le  I ;  19-22) where each  of two s t r a i n s  was o b ta in e d  

from  t h e  same p a t i e n t  a t  an i n t e r v a l  o f  (1 -5 )  days , 

s l i g h t  v a r i a t i o n s  a r e  n o t i c e a b l e  i n  t h e i r  a c t i o n  on 

m a l to s e  and s a c c h a r o s e ,  one of th e  two s t r a i n s  r e q u i r i n g  

a  lo n g e r  p e r io d  t o  produce  a c id  th a n  i t s  f e l l o w ,  w h ile  

i n  one c a s e iA a l to s e  was a c i d i f i e d  by one s t r a i n  and n o t  

by th e  o t h e r .  And i n  th e  case  of some s t r a i n s ,  a 

s l i g h t  a c i d i t y  i n  l a c t o s e  i n  / 7 - 1 0 )  days has been 

o b se rv e d  -  an o b s e r v a t io n  made by p#yv ious  w orkers  in  

t h i s  f i e l d .

B .D y s e n te r ia *  Sh iga  does n o t  produce  i n d o l ,  a 

c h a r a c t e r i s t i c  w hich  i s  most u s e f u l  in  d i f f e r e n t i a t i n g  

i t  from  B. Ambiguus (Andrewes) o r  from t h e  same organ ism  

which i s  known as th e  Schm itz b a c i l l u s  i n  jy
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Nine s t r a i n s  o f S h ig a  b a c i l l i  were m a in ta in e d  i n  pep to n e  

w a te r  f o r  17 days and i n  no case  was t h e r e  any t r a c e  of 

in d o l  p r o d u c t io n .  This i s  i n  marked c o n t r a s t  w i th

B. Ambiguus which p rodu ces  in d o l  r e a d i l y  i n  24 o r  a t  

m ost 48 h o u r s ,  though  two s t r a i n s  have been e n c o u n te re d  

which f a i l e d  to  p roduce  in d o l  b u t  one o f  t h e s e  was r u l e d  

ou t  as i t  was m o t i l e .  The o t h e r  -  N o.9 . i n  Table IV -  

was re c o v e re d  from th e  same p a t i e n t  and thS same p l a t e  

as  th e  t r u e  S h iga  b a c i l l u s  -  No.2 .  i n  Table I .  But 

th o u g h  i t  f a i l e d  to  p roduce  i n d o l ,  i t  was e a s i l y  

d i f f e r e n t i a t e d  from th e  t r u e  Shiga  b a c i l l u s  which was 

th e  p a th o g e n ic  organ ism  a t  work i n  t h i s  c a s e .  The 

fo rm er  f a i l e d  to  a g g lu t i n a t e  w i th  Shiga  a n t i s e ru m  a t  

1 /40  o f  i t s  t i t r e ,  the  l a t t e r  a g g lu t i n a t e d  f u l l y  a t  

end t i t r e ; . th e  fo rm er was n o t  a g g lu t i n a t e d  by th e  

p a t i e n t ’ s serum a t  1 /2 0 ,  the  l a t t e r  a g g lu t i n a t e d  f u l l y  

a t  1 /8 0 ;  th e  fo rm er a g g lu t i n a t e d  by M i c h a e l i s ’ ac id ' 

t e s t ,  th e  l a t t e r  was n o t  an a c i d - a g g l u t i n a t o r .  The 

a c i d  a g g l u t i n a t i o n  t e s t ,  how ever, canno t be s a id  to  

have p roved  h e l p f u l  in  r o u t in e  work on S h iga  b a c i l l i  

as  c la im e d  by Andrewes, f o r ,  though no t r u e  Sh iga  

b a c i l l u s  h a s  been found to  g iv e  a d e f i n i t e l y  p o s i t i v e  

r e a c t i o n ,  5 ou t o f  19 s t r a i n s  o f B. Ambiguus were 

found  to  be n e g a t iv e ;  5 o t h e r s ,  n e g a t iv e  on f i r s t
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i s o l a t i o n ,  on ly  p ro v ed  p o s i t i v e  a f t e r  s u b c u l t i v a t i o n ;  

w h i le  i n  2 o t h e r s  a p r im ary  p o s i t i v e  was r e v e r s e d  

a f t e r  s u b c u l t i v a t i o n .  A ll  t h e s e  s t r a i n s  of

B .Ambiguus were in d o l  p o s i t i v e  and f a i l e d  to  a g g lu 

t i n a t e  W ith a n t i s h i g a  serum i n  low d i l u t i o n .  The 

n e g a t iv e  r e a c t i o n  canno t t h e r e f o r e  be tak en  as  

a d m it t in g  a S h ig a - l i k e  organ ism  to  th e  g roup  and a 

p o s i t i v e  r e a c t i o n  shou ld  r a i s e  s u s p ic io n  as t o  th e  

t i t l e  o f an organism  to  such  a p l a c e .

B.Ambiguus lias been f r e q u e n t ly  e n co u n te re d  i n

.the c o u rse  o f  t h i s  work; i t s  p re s e n c e  n o te d  i n  a c u t e ,

S u b acu te  and c liron ic  c a s e s ;  i t  has  been  o b ta in e d

from  f a e c e s  and from r e c t a l  sw abs, o f t t n  i n  p u re

c u l t u r e ,  and f r e q u e n t l y  i n  a s s o c i a t i o n  w i th  t r u e
*

d y se n te ry  b a c i l l i  o f  S h iga  and F lexn er-Y  g ro u p s .

I t  re sem b les  th e  Shiga  b a c i l l u s  i n  s t a i n i n g  and i n  

i t s  g row th  and f e r m e n ta t io n s  and i n  th e  secondary  

c h a r a c t e r i s t i c s ,  v i z .  l a t e  f e r m e n ta t io n  o f  m a l to s e  

and s a c c h a r o s e 'b u t  i t  i s  n o t  a g g lu t i n a t e d  by s p e c i f i c  

S h iga  a n t i s e r a  n o r  by th e  s e r a  o f  p a t i e n t s  from  whom 

i t  has  been  re c o v e re d .  The s e r a  o f  18 such  c a se s  were 

exam ined, i n  one only  was any t r a c e  of a g g l u t i n a t i o n  

o b ta in e d  and t h a t  too  a t  a d i l u t i o n  of l/2o w h ile  

by th e  same s e r a  a g g lu t i n a t i o n  o f  t h e i r  own o r  s to c k
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S h iga  and P le x n e r  b a c i l l i  was o b ta in e d  up to  1 /8 2 0 .

C .J .M a r t in  d e s c r ib e s  a s t a l e  f i s h  sm e ll  from  th e  

b r o t h  c u l t u r e  o f t h i s  o rgan ism  and Andrewes h a s  

shewn t h a t  i t  i s  o n ly  p a th o g e n ic  t o  an im a ls  i n  

overwhelming doses and t h a t  i t  h a s  powr a n t i g e n i c  

p r o p e r t i e s  b u t  Thomson and Mackie fou nd  some s t r a i n s  

to x ic  to  an im a ls  i n  s m a l le r  d o s e s .  There  i s  no 

e v id e n c e  t h e r e f o r e  t h a t  t h i s  b a c i l l u s  can be re g a rd e d  

a s  c a u s a t iv e  of d y s e n te ry  and i t  i s  even d o u b tfu l  

i f  i t  c au se s  seco ndary  i n f e c t i o n  of o ld  d y s e n te r i c  

u l c e r s ,  as I  have on ly  once re c o v e re d  i t  from such 

u l c e r s  a t  p o s t  mortem and th e n  to o  in  v e ry  sm all  

nhm bers . I t  i s  p e rm is s a b le  to  s-uggest t l i a t  most

i f  n o t  a l l  th e  " i n a g g l u t in a b le  S h ig a s ” r e p o r t e d  i n  

th e  l i t e r a t u r e  by R i s t ,  Rajchman, Thomson and M ackie, 

and H irs c h b ru c k ,  be long to  t h i s  g roup  and th e  c o n c lu s io n  

a r r i v e d  a t  i s  sh a red  by Seligm ann, Glynn and o t h e r s ,  t h a t  

t r u e  i n a g g l u t i n a b l e  Sh igas  a re  v e ry  r a r e .

F le x n e r-Y  Group.

W hile Sh iga  b a c i l l i  a re  w e l l  d e f in e d  and r e a c t  to  

t y p e ,  th e  same cannot be s a id  o f  t h e  F le x n e r-Y  g ro u p .

F le x n e r  (1900) gave a s  th e  f e r m e n ta t iv e  c h a r a c t e r 

i s t i c  o f t h e  F le x n e r  s t r a i n ,  th e  p ro d u c t io n  of a c id  

i n  g l u c o s e ,  m annite  and m a l to s e .  H iss  and R u s s e l l ' s
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(19CX) *Y' b a c i l l u s  p roduced  a c id  i n  g lu c o s e  and m an n ite  

o n ly .  S t r o n g 's  (1904) b a c i l l u s  a c i d i f i e d  g lu c o s e ,  

m an n ite  and s a c c h a r o s e .  There were th u s  t h r e e  

h i s t o r i c a l  p r im ary  s t r a i n s  which liave s in c e  been 

added to  by i n v e s t i g a t i o n  in  d i f f e r e n t  f i e l d s ,  bu t  i t  

would a p p e a r  t h a t  th e  v a r i a t i o n s  a re  r a c i a l  and l o c a l  

r a t h e r  th a n  s p e c i f i c  and t l i a t  th e  g roup  i s  a l a r g e  one 

whose members have th e  p r im ary  c h a r a c t e r i s t i c  c o n s ta n t  -  

v i z ,  f e r m e n ta t io n  of g lu c o s e  and m a n n i te ,  w i th  u n s t a b l e  

secon dary  f e r m e n ta t iv e  c h a r a c t e r i s t i c s ,  in v o lv in g  a 

number o f  c a r b o h y d r a te s .

Taking the  p rim ary  h i s t o r i c a l  ty p e s  as  a b a s i s  of 

c l a s s i f i c a t i o n ,  i t  w i l l  be seen from Table 2 .  where 100 

c o n s e c u t iv e  s t r a i n s  a re  t a b u l a t e d ,  t h a t  f e r m e n ta t i v e  

c h a r a c t e r i s t i c s  would s e p a r a te  them i n t o  f o u r  g ro u p s ,  

v i z : -

(a )  Nos. (1 -9 )  belong to  »Y* g ro u p .

(b) " (10-17) ** " F le x n e r  g ro u p .

(c )  * (18-57) " " S trong g ro u p .

(d) " (58-100) d n c la s s e d  on h i s t o r i c a l  b a s i s
as th ey  produce a c id  i n  s a c c h a ro s e  
and m a l to s e ,

and th e  u s e  o f  o th e r  c a rb o h y d ra te s  would % h ^ n c re a s e  t h e  

d i f f i c u l t y  of g roup ing  on f e r m e n ta t iv e  r e a c t i o n s .  Only 

a l i m i t e d  number and sm all  q u a n t i t i e s  o f  th e s e  e x t r a
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c a r b o h y d r a te s  co u ld  be p ro d u re d ;^ n o n e  of th e  s t r a i n s  

examined were found  t o  a t t a c k  i n u l i n ,  w h i le  one on ly  

was found  t o  p roduce  a c i d  i n  s a l a c i n .  C .J .M a r t in  

lias examined a number of s t r a i n s  i n  p re s e n c e  o f  a 

l a r g e  s e r i e s  of c a rb o h y d ra te s  and f i n d s  d i f f e r e n t  

m em bers .o f t h i s  g roup  p roduce  a c id  i n  d e x t r i n ,  r a f f i n -  

o se ,  a r a b in o s e ,  i s o d u l c i t e ,  s o r b i t e ,  and g ly c e r in e ' ,  

t h e  on ly  c a rb o h y d ra te s  which were n o t  a t t a c k e d  being  

l a c t o s e ,  d u l c i t e ,  i n u l i n  and a d o n i t e .  In  Table 3 .  

w i l l  be found  11 s t r a i n s .  Nos. (1 0 1 -1 1 1 ) ,  w hich  liave 

been o b ta in e d  from th e  same p a t i e n t  i n  d u p l i c a t e  o r  

t r i p l i c a t e  a t  i n t e r v a l s  o f (1 -5 )  days in  which th e  

seco n d a ry  c h a r a c t e r i s t i c s  a re  u n s t a b l e ,  m a l to se  o r  

s a c c h a ro s e  o r  b o th  b e ing  fe rm e n te d  by one o f  th e  

s t r a i n s  w h i le  i t s  f e l lo w  f a i l s  t o  a t t a c k  o r  i s  l a t e  

i n  a t t a c k in g  th e  same c a rb o h y d ra te .  In  th e  same 

T ab le  (3) w i l l  a l s o  be found f i v e  s t r a i n s  (N o s .112-116) 

w hich have been examined i n  d u p l i c a t e  o r  q u a d r u p l i c a t e ,  

each  s u b s t r a i n  be ing  p ro p a g a te d  from  a s i n g l e  co lony  

p ic k e d  o f f  th e  one p l a t e  a t  th e  same tim e and t r e a t e d  

i n  th e  same way, and even th e n  th e  secondary  c h a r a c t e r 

i s t i c s  a r e  found to  be v a r i a b l e  as  r e g a rd s  th e  fe rm e n t 

a t i o n  o f  m a lto se  and sa c c h a ro s e .  And even f u r t h e r  

when th e  same s t r a i n  i s  re -exam ined  a f t e r  s u b c u l t i v a 

t i o n  f o r  (3 -14) weeks i t  w i l l  be seen  t h a t  t h e s e
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second ary  c h a r a c t e r i s t i c s  a re  a g a in  u n s t a ^  and 

t h a t  in .  a d d i t i o n  in d o l  p ro d u c t io n  i s  v a r i a b l e ;  one 

g a in s  and two lo s e  th e  power t o  s p ^ t  m a l to s e ,  one 

g a in s  and one l o s e s  th e  power to  fe rm e n t  s a c c h a ro s e  

and t h r e e  a c q u i r e  the  power o f  p roducing  in d o l  in  

b r o t h .  C .J .M a r t in  r e p o r t s  t h a t  two s t r a i n s  o f  

S t r o n g 's  b a c i l l u s ,  m a in ta in e d  a t  th e  L i s t e r  I n s t i t u t e ,  

f a i l e d  t o  a t t a c k  sa c c h a ro s e  when t e s t e d  a few y e a r s  

ago . F r a s e r (1916) r e p o r t s  th e  same o f  a s t r a i n  - 

o b ta in e d  from  M an ila .  . M a r t in  r e p o r t s  a l s o  t h a t  

th e  P le x n e r  s t r a i n s  a t  th e  L i s t e r  I n s t i t u t e  were 

found  i n  1915 to  be i n c o n s t a n t  i n  t h e i r  a c t i o n  on 

m a l to s e  and sa c c h a ro se  and H iss  (1904) r e p o r t e d  t h a t  

h i s  *Y* b a c i l l u s  a f t e r  s u b c u l t i v a t i o n  p roduced  a c id  i n  

m a l to s e ,  a f a c u l t y  which I  have had  the  o p p o r tu n i ty  

o f  co n firm in g  by means o f  a d i r e c t  d e sce n d an t  o f  th e  

o r i g i n a l  *Y' b a c i l l u s  k in d ly  s u p p l ie d  by L t .C o l ,

C .J .M a r t in .

I t  was e a r ly  observed ,too^  t h a t  th e  a c i d i t y  

p rod uced  i n  m a l to se  and sa cc h a ro se  m edia v a r i e d  

i n  d i f f e r e n t  s t r a i n s  and i n  th e  safte s t r a i n  a f t e r  

p ro lo n g e d  g row th  in  th e s e  m edia . These o b s e rv a t io n s  

w ere co n firm ed  by e s t im a t io n  of t h e  a c i d i t y  by means 

o f  t i t r a t i o n  w i th  N/iOG NaOH, one c u b ic  c e n t im e t r e
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o f  t h e  a c id  su g a r  m edia be ing  n e u t r a l i s e d  a t  100°C. 

w i th  th e  a l k a l i .  W hile a l l  s t r a i n s  p roduced  a ve ry  

c l o s e l y  ap p ro x im atin g  a c i d i t y  i n  g lu c o s e  and i n  

m a n n i te ,  th e  amount o f  a c i d  e s t im a te d  by t i t r a t i o n  

i n  s a c c h a ro s e  and i n  m a l to se  v a r i e d  w i t h in  c o n s id e r 

a b le  l i m i t s  depending upon t h e  s t r a i n  o f  organ ism  

and upon th e  t im e  e la p s in g  betw een th e  f i r s t  a p p e a r 

ance o f  a c id  and i t s  e s t im a t i o n ,  Tims 1 c c .  of 

g lu c o s e  m edia  r e q u i r e d  .051 c c ,  o f  N /1 , NaOH, and 

1 CO. o f m an n ite  m edia r e q u i r e d  .02 1  c c .  o f  N / l  NaOH 

to  n e u t r a l i s e ;  w h i le  i n  sa c c h a ro s e  m edia th e  amount 

o f  N / l  NaOH v a r i e d  from  .006 t o  .011  c c .  and i n  

m a l to s e  from  .011 to  .0 2 4  c c .  t o  e f f e c t  n e u t r a l i s a t i o n .  

I t  was f u r t h e r  sought to  c u l t i v a t e  t h i s  c h a r a c t e r i s t i c  

o f  a c i d  p ro d u c t io n  in  th e  c a se  o f  s e v e r a l  s t r a i n s  which 

p ro d u ced  l a t e  a c id  i n  sa c c h a ro se  and i n  m a l to se  bu t 

t h i s  was n o t  always e a s i l y  e f f e c t e d  though some s t r a i n s  

w hich p roduced  l a t e  a c id  i n  th e s e  m edia were a b le  a f t e r  

one o r  more p a ssa g e s  th ro u g h  th e  m edia to  e f f e c t  i t s  

f e r m e n ta t i o n ,  i n  twenty f o u r  h o u rs .  C .J .M a r t in  by a 

p ro c e s s  o f s e l e c t i o n  of s a c c h a ro se  fe rm e n tin g  c o lo n ie s  

from  s o l i d  m edia c o n ta in in g  t h a t  c a rb o h y d ra te  was a b le

t o  o b t a in  i t s  f e r m e n ta t io n  in  f l u i d  m edia i n  a few
*

h o u rs  by one, s t r a i n  which he i n v e s t i g a t e d ,  and i t  i s  

i n t e r e s t i n g  to  n o te  h e re  t h a t  a t  t h a t  f i n a l  s ta g e  t h i s
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s t r a i n  had  l o s t  i t s  agg l u t  i n a b i l i t y  t o  »Y» serum , a 

p r o p e r ty  which i t  q u ic k ly  r e g a in e d  a f t e r  g row th  on 

o r d in a ry  m ed ia .  S e v e ra l  s t r a i n s  i n  t h i s  m an n ite  

f e im e n t in g  g roup  e x h i b i t  a te n d e n cy  to  b le a c h  th e  

m edia  i n  s a c c h a ro s e  and l e s s  f r e q u e n t ly  i n  m a l to s e  

a t  Ih e  same t im e  as  o r  su b seq u en t to  t h e  p ro d u c t io n  

o f  a c i d .

From a s tu d y  o f  th e  T ab les  a t t a c h e d  and t h e  l i t e r 

a t u r e  o f  th e  s u b j e c t  i t  i s  m a n i f e s t  t h a t  c l a s s i f i c a t i o n  

o f  t h i s  g roup  on t h e i r  f e r m e n ta t i o n  r e a c t i o n s  i s  

unsound  and t h a t  th e  o n ly  c a rb o h y d ra te  m edia  o f  

v a lu e  i n  r o u t i n e  d y se n te ry  work a r e  g l u c o s e ,  l a c t o s e ,  

m an n ite  and d u l c i t e .

And vfhen c l a s s i f i c a t i o n  on e ig g lu t in a t io n  by 

s p e c i f i c  a n t i s e r a  i s  a t te m p te d ,  i t  i s  found t h a t  any 

c l a s s i f i c a t i o n  b a se d  on f e r m e n ta t io n s  i s  im m ed ia te ly  

u p s e t j f o r  w h i le  H is s  (1904) found  t h a t  an a n t is e ru m  

p re p a r e d  from  h i s  *Y* b a c i l l u s  a g g lu t i n a t e d  »Y» s t r a i n s  

and P l e x n e r ' s  e q u a l ly  w e l l  and t h a t  a  F le x n e r  serum 

a g g lu t in a te d ,  »Y' i n  low d i l u t i o n  o n ly ,  i t  w i l l  be seen  

a t  a g la n c e  from Table  S t h a t  t h e r e  i s  no r e l a t i o n  

betw een th e  §ggl u t i n a b i l i t y  o f  s t r a i n s  by s p e c i f i c  

s e r a  and t h e i r  f e r m e n ta t iv e  r e a c t i o n s ,  as  F le x n e r  s e r a  

a g g l u t i n a t e  »Y* b a c i l l i  Nos (1 -9 )  and «Strong* b a c i l l i  

a r e  e q u a l ly  w e l l  a g g lu t i n a t e d 'b y  e i t h e r  F le x n e r  o r  Y s e r a .
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G e n e ra l ly  speak ing  th e  s t r a i n s  d e a l t  w i th  would f a l l  

i n t o  f i v e  g ro u p s  hav ing  r e g a r d  to  th e  two s e r a  most 

f r e q u e n t l y  u s e d ,  v i z .  R.A.M.C. P le x n e r  and L i s t e r  

I n s t i t u t e  #Y*.

(a )T ho se  a g g j .u t in a te d  n e a r  to  end l i t r e  by P le x n e r  serum o n ly .

( b )  ”  ”  W W l t l t t t f Y f  *  H

(®) /  ” n « II n " F le x n e r  & «Y* s e r a ,

(d) ” " à o d e r â t e l ÿ  w e l l  by " " " "

(e )  " p r a c t i c a l l y  i n a g g l u t i n a b l e  by " " " "

But t h e r e  i s  so much o v e r la p p in g  t im t  such a c l a s s i f i c a t i o n  

i#  of l i t t l e  v a lu e  and w h ile  a b s o r p t io n  would c a r r y  one 

f u r t h e r  even t h a t  does n o t  a r r i v e  a t  f i n a l i t y  and i s  

i m p r a c t i c a b le  where l a r g e  numbers liave t o  be d e a l t  w i th .

Of th e % a g g lu t in a b le  s t r a i n s  f o u r  ( s e e  Table  3 ,  H o s ,116,

1 1 7 ; '1 1 8  and 119) had  improved s u f f i c i e n t l y  i n  a g g l u t i n -  

a b i l i t y  a f t e r  s u b c u l t i v a t i o n  to  be embraced by th e  L i s t e r  

Y serum, and th e  o th e r s  (H os ,11 0 (a)  & ( b ) ;  1 1 1 (a ) ;  115 (a)  

and ( b ) ;  120 and 1 2 1 ) ,  were l a t e r  embraced by th e  p o ly v a le n t  

serum »C ,B ,’ p re p a re d  a t  th e  R,A,M, C o l le g e ,  N o s ,117 and 

118 w ere o b ta in e d  from C hinese  c o o l i e s  whose s e r a  d id  n o t  

a g g l u t i n a t e  & heir  own s t r a i n s  beyond a d i l u t i o n  o f  1/&0,

H o s ,110 (a  & b) and N o . I l l  (a  & b) were r e s p e c t i v e l y  

o b ta in e d  from  two p a t i e n t s  on th e  same day and th e  b lo o d  

serum from  Ho,111 who h ad  been  i l l  f o r  n in e  days agglu-^SSted
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a l l  t h e s e  s t r a i n s  f u l l y  a t  1 /8 0  w h ile  serum from  N o .110

f a i l e d  to  a g g l u t i n a t e  e i t h e r  o f  t h e s e .  Owing to  p r e s s u r e
i

of work i t  was n o t  p o s s i b l e  to  examine t h e  s e r u m -  

a g g l u t i n a t i o n  of a l l  th e  p a t i e n t s  who p rod uced  th e s e  

i n a g g l u t i n a b l e  s t r a i n s  which, h a d  c o n s e q u e n t ly  to  be 

h e l d  o v e r  f o r  f u r t h e r  i n v e s t i g a t i o n .  One s t r a i n ,  

w hich i s  n o t  in c lu d e d  i n  th e  above T ab les  and which 

Conformed to  tlie  c h a r a c t e r i s t i c s  o f  t h e  g rou p  i n  every  

way, p roducing  l a t e  a c id  i n  m a l to se  and s a c c h a ro s e  and 

be ing  i n d o l  p o s i t i v e , f a i l e d  to  a g g l u t i n a t e  w i th  any of 

t h e  s e r a  a t  my d i s p o s a l  in c lu d in g  th o s e  f o r  t h e  e n t e r i c  

g roup  and th e  L i s t e r  I n s t i t u t e  p o ly v a le n t  a n t i d y s e n t e r i c  

serum ( t h e r a p e u t i c )  o r  w i th  t h e  p a t i e n t ' s  serum on th e  

2 1 s t  day of i l l n e s s  even a t  a d i l u t i o n  of 1 /2 0 ,  I t  was 

sub c u l t u r e d  on a g a r  and i n  b r o t h  and m a in ta in e d  i n  th e  

c o ld ,  bu t no t r a c e  of a g g l u t i n a t i o n  was found  though  i t  

was sough t f o r  seven  t im e s  i n  th e  c o u rs e  o f  f o u r  m onths .

I t  was a n o n -m o t i l e ,g r a m - n e g a t iv e  b a c i l l u s  re sem b lin g  

th e  d y se n te ry  b a c i l l i  and g iv in g  s i m i l a r  r e a c t i o n s  i n  

l i tm u s  m ilk  and g e l a t i n ,

K ruse (1907) would’ on g rounds o f  a g g l u t i n a t i o n  d iv id e  

th e  m ann ite  f e rm e n te r s  i n t o  s ix  g roup s  and H u tt  (1913) 

i n c r e a s e s  t h a t  mmiber by a b s o r p t io n  m ethods, B u f f e r  

and W illm ore (1909) u s in g  E l T o r ,  P le x n e r ,  and K ruse *D'
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s e r a  d iv id e  th e s e  o rgan ism s i n t o  two g ro u p s  and Morgan 

(1911) found  t h a t  s e v e r a l  w e l l  known s t r a i n s  a g g l u t i n a t e d  

w e l l  by H iss  and R u s s e l l ' s  'Y ' serum and W ith one excep

t i o n  by P le x n e r  serum i n  low er  d i l u t i o n ;  S e ra  p re p a re d  

from  Kruse A, D and E would embrace m ost o f  t h e  German 

s t r a i n s .  More r e c e n t  a t t e m p ts  a t  c l a s s i f i c a t i o n  by 

means o f  a g g l u t i n a t i o n  and a b s o r p t io n  m ethods liave s t i l l  

l e f t  th e  m a t t e r  u n s e t t l e d  and i t  h a s  to  be a d m i t te d  

t h a t  t h e  g roup  i s  a  l a r g e  one and embraces many l o c a l  

s t r a i n s  w hich  have m inor s e r o l o g i c a l  d i f f e r e n c e s  as 

th ey  have secondary  f e r m e n ta t iv e  c h a r a c t e r i s t i c s .

I n  l i tm u s  m ilk  t h e  m a n n ite  f e r m e n te r s  g iv e  r e a d in g s  

e q u a l ly  as  u n s a t i s f a c t o r y  as  th o s e  o f  th e  S h iga  ty p e ;  

an i n i t i a l  a c i d i t y  i s  fo l lo w e d  in  (5 -7 )  days by a l k a l i n i t y  

which i n  tx£fn f r e q u e n t l y  r e v e r t s  t o  a c i d i t y  so t h a t  a f t e r  

S I  days g row th  th e  m ilk  r e t u r n s  to  i t s  i n i t i a l  t i n t ,  A 

number o f  s t r a i n s  were th e n  grown in  s u g a r ^ f r e e  p e p to n e ,
t  4 ,  f

P a r a - ty p h o id  A and B being  u se d  as c o n t r o l s ,  and i t  was 

fo u nd  by t i t r a t i o n  w i th  N/LOO, Na OH t h a t  some s t r a i n s  

p ro d u ced  a l k a l i  t o  th e  same e x te n t  a s  P a ra ty p h o id  B 

w lii le  o th e r s  f e l l  s h o r t  o f  t h i s  s t a n d a r d  by 50-7oX,

I n d o l  p r o d u c t io n  by m ann ite  f e r m e n t e r s .

As Glynn and o t h e r s  have fou nd  a l a r g e  p e rc e n ta g e  of 

th e  s t r a i n s  i s o l a t e d  by them to  g iv e  th e  i n d o l  r e a c t i o n
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i t  was th o u g h t  t h a t ,  i n  v iew  o f th e  sm a ll  numbers 

o f  i n d o l  p ro d u c e rs  a n c o u n te re d  i n  t h i s  work, some 

d e f e c t  e x i s t e d  i n  th e  m edia  u se d  o r  in  th e  m ethods 

employed. The p ep to n e  s o l u t i o n  was t h e r e f o r e  r a i s e d  

from  1 to  âX, b u t  w h i le  t r u e  in d o l  fo rm ers  gave th e  

r e a c t i o n  r e a d i l y  w i t h in  tw en ty  f o u r  hou rs  even i n  th e  

w eaker pep to n e  s o l u t i o n s ,  no i n c r e a s e  i n  th e  numbers o f  

m ân n ite  f e r m e n te r s  g iv in g  t i n s  r e a c t i o n  even a f t e r  10 

days» g row th  was o b se rv ed  and  t h e  c o n c lu s io n  was 

a r r i v e d  a t  t h a t  in d o l  p r o d u c t io n  i s  a v a r i a b l e  

c h a r a c t e r i s t i c  dependen t upon v a r i a t i o n s  i n  th e  s t r a i n s  

o b ta in e d  i n  d i f f e r e n t  l o c a l i t i e s .

Acid a g g l u t i n a t i o n  o f  m ann ite  f e r m e n te r s .

90 s t r a i n s  were examined b u t  th e  f i n d in g s  o f  

M ic h a e l i s  and Andrewes canno t be borne  o u t in  t h e i r  

e n t i r e t y  as f i v e  t y p i c a l  s t r a i n s  which a g g l u t i n a t e d  

t o  end t i t r e  by s p e c i f i c  s e r a  were a c id  a g g l u t i n a t o r s ,  

u s u a l l y  i n  th e  l a s t  two tu b e s ,  and when t h e s e  f i v e  

were r e p l a t e d  and t e s t e d  some weeks l a t e r  f o u r  o f  them 

s t i l l  gave marked g r a n u l a r i t y  i n  tu b e s  5 and 6 w h i le  

t h e  f i f t h  s t i l l  m a in ta in e d  a p o s i t i v e  r e a c t i o n ' t h o u g h  

a n o th e r  s t r a i n  from  th e  same p a t i e n t  was c o n s i s t e n t l y  

n e g a t iv e .  Tliree poor serum a g g l u t i n a t o r s  w e re , 

when f i r s t  i s o l a t e d ,  p o s i t i v e  a c id  a g g l u t i n a t o r s
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.but t h i s  was r e v e r s e d  when th e y  were r e t e s t e d  some 

weeks l a t e r .  Four s t r a i n s  w hich  were i n a g g l u t i n a b l e  

by s p e c i f i c  s e r a  when f i r s t  i s o l a t e d  gave  a t  th e  same 

t im e  d e f i n i t e  a g g l u t i n a t i o n  w i th  th e  a c i d s ,  b u t  when 

th e y  were r e p l a t e d  and r e - t e s t e d  some weeks l a t e r  th ey  

h a d  l o s t  t h e  p r o p e r ty  o f  a g g lu t i n a t in g  by th e  a c id  s o lu 

t i o n s ,  I t  i s  e v id e n t ,  t h e r e f o r e , . t h a t  t h i s  t e s t  

c a n n o t  be a c c e p te d  as o f  r e a l  v a lu e  i n  d i f f e r e n t i a t i n g  

tbs t r u e  from th e  s p u r io u s  among m an n ite  f e r m e n te r s .

B. D is p a r  and B ,A lk a l i s c e n s  (Andrewes) Table V.

M o rp h o lo g ic a l ly  and c u l t u r a l l y  i n  t h e i r  e a r l y  

f e r m e n ta t io n s  th e s e  organ ism s c l o s e l y  re sem b le  t h e  

m an n i te  f e rm e n te r s  and a re  a so u rc e  o f  c o n s id e r a b le  

t r o u b l e  i n  r o u t in e  d y se n te ry  work; b u t  th ey  d iv e rg e  

from t h e  t r u e  P le x n e r  Y group i n  p rod uc ing  l a t e  a c id  

i n  l a c t o s e  (D isp a r )  and in  d u l c i t e  ( A lk a l e s c e n s ) .

B ,D is p a r . Some 17 s t r a i n s  were s t u d i e d  in  d e t a i l  

and were found  to  produce  a c id  i n  l a c t o s e  i n  ( 2 - 1 0 ) days 

and in d o l  i n  pep tone  i n  t h r e e  days tho ugh  s i x  o f  th e s e  

s t r a i n s  were in lo l  n e g a t i v e .  F our s t r a i n s  w ere foun d  

to  a g g l u t i n a t e  ’ i t h  L i s t e r  Y serum to  h a l f  t i t r e  and 

s e v e r a l  o t h e r s  gave  some a g g l u t i n a t i o n  w i th  P le x n e r  

and Y s e r a  a t  a d i l u t i o n  o f  1/feOO, - h i l e  two s t r a i n s ,
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each  o f  which p r o d u c e d ^ c i d  i n  l a c t o s e  i n  two d a y s ,  

i n  a d d i t i o n  to  a g g l u t i n a t i n g  w i th  F le x n e r  and Y s e r a  

t o  h a l f  t i t r e ,  were foun d  to  a g g l u t i n a t e  w ith(R ,A .M .C . 

and L i s t e r )  Sh iga  a n t i s e r a  beyond th e  t i t r e  o b ta in e d  

w i th  t h e  homologous o rgan ism . And f u r t h e r  t h e s e  

two s t r a i n s  were a g g l u t i n a t e d  by t h e  p a t i e n t ' s  serum 

a t  1 /40  and 1/L60 r e s p e c t i v e l y  biit s e r a  from  two norm al 

p e rs o n s  were found  to  p roduce  e q u a l ly  good a g g l u t i n a t i o n  

o f  t h e s e  o rgan ism s a t  th e  same d i l u t i o n s .  Two f u r t h e r  

s t r a i n s  were met w i th  which gave some a g g l u t i n a t i o n  w i th  

t h e  p a t i e n t ' s  serum a t  1 /40  bu t h e re  a g a in  norm al s e r a  

were found  to  have t h i s  p r o p e r ty  e q u a l ly  w e l l  d ev e lo p ed , 

Andrewes h a s  found members o f  t h i s  c l a s s  o f o rgan ism  to  

have  c o n s id e r a b le  t o x i c i t y  f o r  an im als  and to  p o s s e s s  

a n t ig e n i c  p r o p e r t i e s ,  bu t in  view  o f  th e  la c k  o f  c o n f irm 

a to r y  ev id en ce  from th e  serum o f  t h e  p a t i e n t ,  th e y  canno t 

be a c c e p te d  as c a u s a l  a g e n ts  o f  d y s e n te r y .  They have 

a l l  been found  to  be marked a c id  a g g l u t i n a t o r s  and i n  t h i s  

r e s p e c t  th e  t e s t  i s  h e l p f u l  i n  a way, b u t  i t  must be 

remembered t h a t  i n a g g l u t in a b le  s t r a i n s  have been  found  

t o  g iv e  s i m i l a r  though  l e s s  s t r i k i n g  a g g l u t i n a t i o n  by t h e  

a c id  s o l u t i o n s .  In  l i tm u s  m ilk  any a l k a l i n i t y  p roduced  

by B .D isp a r  i s  masked by th e  f e r m e n ta t io n  o f  th e  l a c t o s e  

p r e s e n t  i n  th e  m edia . In  ovomucin Andrewes found  t h a t

th ey  p roduce  a l k a l i  f r e e l y  and t h i s  has  been mare o r  l e s s
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c o n f irm e d  by growing them i n  s u g a r - f r e e  p e p to n e  i n  

w hich  th e y  p roduce  a l k a l i  more r e a d i l y  and u s u a l l y  to  

a  g r e a t e r  e x te n t  th a n  do th e  m an n ite  f e r m e n te r s .

B .A lk a le s c e n s .

10 o f  th e s e  o rgan ism s were s tu d i e d ;  a l l  p roduced  

a c id  i n  d u l c i t e  i n  (2 -12 ) days; f i v e  were in d o l  n e g a t iv e  

a f t e r  t h r e e  days* grow th; a l l  p roduced  e a r ly  and m arked 

a l k a l i n i t y  i n  l i tm u s  m ilk :  a g g l u t i n a t i o n  by s p e c i f i c

a n t i s e r a  o c c u r re d  r a r e l y  and t h a t  to o  was im com plete  

and i n  low d i l u t i o n s  o n ly .  One s t r a i n  No, 11 i n  

T able  5 , which p roduced  a c id  i n  d u l c i t e  and i n  m a l to se  

i n  e i g h t  d a y s ,  a g g lu t i n a t e d  a t  1 /400  w i th  *Y* serum 

o f t i t r e  1 /7 0 0 0 , w h ile  w i th  th e  p a t i e n t ' s  serum com plete  

a g g l u t i n a t i o n  was o b ta in e d  a t  1 /20  and p a r t i a l  a g g l u t i n 

a t i o n  a t  l /4 0 a n d  1 /80  and no a g g l u t i n a t i o n  by norm al 

serum. T h is  s t r a i n  gave w e l l  marked a c id  a g g lu t i n a 

t i o n ,  Andrewes has found t h a t  members of t h i s  c l a s s  

have  v e ry  l i t t l e  t o x i c i t y  f o r  r a b b i t s  and v e ry  f e e b l e  

a n t i g e n i c  pow ers. They a re  i n t e r e s t i n g  anom alies  

e n c o u n te re d  i n  r o u t i n e  d y se n te ry  work i n  w hich th e y ,  

u n l i k e  B. D is p a r ,  a re  n o t  d i f f i c u l t  t o  d isp o se  o f ,  as 

th ey  r a r e l y  a g g lu t i n a t e  s u f f i c i e n t l y  by a n t i s e r a  to  

Q ^ t i t l e  them to  a p la c e  among t h e  suspeo-t m an n ite
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f e r m e n te r s ,  and when th ey  a re  m a in ta in e d  i n  c a rb o 

h y d ra te  m edia t h e i r  i d e n t i t y  i s  r e a d i l y  e s t a b l i s h e d .

Mixed I n f e c t i o n s .

W hile m ixed i n f e c t i o n  h a s  been r e p o r t e d  in  many 

i n s t a n c e s  among c a s e s  r e t u r n e d  from  th e  E a s t  i n  wliich 

d y se n te ry  b a c i l l i  o f  Sliiga and F le x n e r-Y  ty p e s  have 

been a s s o c i a t e d  w i th  each o t h e r ,  w i th  entamoeba l i i s -  

t o l y t i c a ,  o r  w i th  one o r  o t h e r  o f  th e  e n t e r i c  g ro u p ,  . 

on ly  t h r e e  c a s e s  o f  m ixed d y s e n te r i c  i n f e c t i o n  have been 

e n c o u n te re d  i n  t h i s  work, i n  each o f  which S h iga  and 

F le x n e r-Y  b a c i l l i  were re c o v e re d  from th e  same p a t i e n t  

a t  th e  same t im e . And thou gh  B. Typhosus was ob

t a i n e d  onee ,B . P a ra ty p h o su s  »B* tw ic e ,  and B. A e r try c k e  

tw ic e  among d y se n te ry  s u s p e c t s ,  t h e s e  o rgan ism s were 

n o t  i n  a s s o c i a t i o n  w i th  d y se n te ry  b a c i l l i .  A c tiv e  

entamoebae h i s t o l y t i c a  were only  found  i n  two c a se s  

who had  presum ably j jnp o rted  t h e i r  d i s e a s e  from th e  

E a s t  from w hich  th ey  had  been t r a n s f e r r e d  t o  the  W estern  

F r o n t .

O th e r  o rg a n ism s .

W hile B. Ambiguus has  been f r e q u e n t ly  e n c o u n te re d  

i n  p u re  c u l t u r e  from s a n g u in o le n t  and m ucop uru len t  

s t o o l s  i t  has u s u a l ly  been in  a s s o c i a t i o n  w i th  t r u e
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d y s e n te ry  b a c i l l i  o f  S h iga  and F le x n e r-Y  t y p e s ,  from  

which i t  i s  w i th  d i f f i c u l t y  d i s t i n g u i s h e d  on Mac Donkey 

p l a t e s  a f t e r  18 hours*' g ro w th .

Organisms p roducing  a c id  and gas  i n  c a rb o h y d ra te  

m edia  have been o f  f r e q u e n t  o c c u r r e n c e ,  b u t  a l i t t l e  

e x p e r ie n c e  h e lp s  t o  d i s c a r d  t h e s e  from  t h e i r  ap p ea ra n c e  

on MacConkey p l a t e s  and th ey  a re  t a b u l a t e d  below  i n  t h e i r  

o r d e r  o f f r e q u e n c y : -

A cid  & g a s  i n  g lu c o s e ,  m an n ite  and M alto se  m o t i l i t y - f  In d o l  f  
ào. fdo , do. do. do, I m o t i l i t y ^  Indol4-

I and d u l c i t e !
do. do.  __________;__________ m o t i l i t y + I n d o l +

Tlie' s e r a  from c a s e s  o f g e n u in e  d y se n te ry  were from tim e to

t im e  p u t  up a g a i n s t  members of a l l  t h e s e  t y p e s ,  b u t  i n  no

. c a s e  was any t r a c e  o f  a g g l u t i n a t i o n  o b ta in e d  a t  a d i l u t i o n
1

o f  1 i n  20 , even when th e  p a t i e n t s  own organism  was 

employed. They canno t t h e r e f o r e  be r e g a r d e d  as o f any 

c a u s a l  s i g n i f i c a n c e  in  th e  d i s e a s e .

S t r e p to c o c c i  have a l s o  been f r e q u e n t ly  found  on th e  

p l a t e s  from  c a se s  o f  Some d u r a t io n  and a g g l u t i n a t i o n  by 

t h e  s e r a  o f  th e  p a t i e n t s  p roducing  t h e s e  has  been sougiit 

, f o r ,  b u t  w h ile  a g g lu t i n a t i o n  was as a r u l e  r e a d i l y  o b ta in e d  

up to  a d i l u t i o n  of 1 /200 i t  was found  t l i a t  th e  s e r a  o f  

norm al i n d iv i d u a l s  a g g lu t i n a t e d  th e s e  o rgan ism s i n  eq u a l  

and f r e q u e n t ly  even in  h ig h e r  d i l u t i o n s .  W ilson  

(•unpublished) h a s  r e c e n t l y  r e p o r t e d  a s e r i e s  o f  c a se s
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i n  wliicli s t r e p t o c o c c i  were abundant and i n  which a g g lu 

t i n a t i o n  by th e  p a t i e n t ' s  s e r a  was o b ta in e d ;  i n  some 

o f  th e s e  c a s e s  he h a s  i s o l a t e d  s t r e p t o c o c c i  from  t h e  

b lo o d  as  w e l l  as  from th e  f a e c e s .  One i s  f r e q u e n t l y  

i n c l i n e d  to  presume t h a t  t h e s e  s t r e p t o c o c c i  a r e  a secondary  

i n f e c t i o n  i n  th e  d y s e n te r i c  u l c e r s  b u t  no c o n c lu s iv e  e v i 

dence i n  su p p o r t  o f  t h i s  view h a s  been fo r th co m in g  from 

efxa m in a t io n  o f  th e  p a t i e n t ' s  s e r a .

S e r o l o g i c a l  D ia g n o s i s .

Much has  been w r i t t e n  and a g r e a t  d e a l  of work done i n

r e c e n t  y e a r s  to  e s t a b l i s h  th e  v a lu e  o f  serum d ia g n o s i s  i n

th e  c a s e  o f  d y s e n te r y .  R i t c h i e  h a s  co ndu c ted  a  l a r g e

s e r i e s  of c o n t r o l s  t o  d e te rm in e  th e  norm al s t a n d a r d s  beyond

w hich  serum a g g l u t i n a t i o n  can be ta k e n  as d i a g n o s t i c .  He

u s e d  th e  m ic ro sc o p ic  method so t h a t  h i s  r e s u l t s ,  though

v e ry  i n t e r e s t i n g ,  a re  n o t  com parable w i th  th o s e  d e t a i l e d

h e r e a f t e r .  He found  t h a t  f o r  B. D y s e n te r ia e  S h iga

m ic ro sc o p ic  a g g l u t i n a t i o n ,  re a d  by 2 /8*  o b j e c t i v e  a f t e r   ̂
« t otwo ho u rs  a t  57° C ,^ in d ic a t e  a p o s i t i v e  d i a g n o s i s , sh o u ld  

o c c u r  a t  a d i l u t i o n  of 1 i n  50 o r  m ore; and f o r  B. 

D y s e n te r i a e  P lex n er-Y  a g g l u t i n a t i o n  a t  d i l u t i o n s  o ve r 1 

i n  128 may be ta k e n  as p o s i t i v e ;  w i th  th e  e x c e p t io n  o f  

l a b o r a to r y  w o rk e rs ,  s t u d e n t s ,  and h o s p i t a l  s t a f f s ,  whom 

he found  to  have a h ig h e r  norm al a g g l u t i n i n  c o n te n t  th a n
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t h e  f i g u r e s  g iv e n .  The m ac ro sco p ic  m ethod was u sed  

th ro u g h o u t  t h i s  work and a f t e r  a p r e l im in a r y  t e s t i n g  

o f  18 norm al s e r a  com plete  a g g l u t i n a t i o n  a t  1 i n  40 

o r  o ve r  was tak e n  as i n d i c a t i v e  o f  a p o s i t i v e  r e s u l t ,  

t h e  a g g l u t i n a t i o n  tu b e s  hav ing  been k e p t  a t  550C. f o r  

f o u r  h o u rs  as a l r e a d y  d e s c r ib e d .  In  a d d it io n : '  th e

a g g l u t i n a t i o n s  c a r r i e d  out each  day were a l s o  c o n t r o l l e d  

by a t  l e a s t  one norm al serum. C .J .M a r t in  t a k in g  40 

norm al s e r a  as c o n t r o l s ,  p l a c e s  th e  p e rc e n ta g e  e r r o r  

i n  F lex n er-Y  a g g l u t i n a t i o n  r e t u r n s  a t  2 .5  and i n  Sliiga 

c a s e s  a t  2 .  He, u s in g  th e  m acrosco p ic  m ethod, found  

t l i a t  t h e  p e rc e n ta g e  o f  p o s i t i v e s  among c l i n i c a l  d y s e n te r 

i e s  i n c r e a s e d  as th e  number o f  s t r a i n s  employed were 

i n c r e a s e d ,  i . e .  t h e  l a r g e r  th e  n e t  th e  b ig g e r  th e  c a t c h ,  

a  c irc u m s ta n c e  which he a t t r i b u t e s  t o  th e  p o s s i b i l i t y  

o f  one p a t i e n t ' s  serum a g g lu t i n a t i n g  h i s  own s t r a i n  on ly  

o r  a c l o s e l y  a l l i e d  one and no o th e r ;  w i th  one s t r a i n  

on ly  a p e rc e n ta g e  o f  40 p o s i t i v e s  would be o b ta in e d  

w h i le  when f i v e  s t r a i n s  were u se d  t h e  p o s i t i v e  r e t u r n s  

r o s e  t o  7 2 . sX, These p a t i e n t s  were examined betw een 

t h e .1 0 t h  and 5 0 th  day of d i s e a s e .

The work h e r e in  d e s c r ib e d  was begun b e f o r e  C ol. 

M a r t i n ' s  p ap e rs  were s tu d ie d  and was u n d e r ta k e n  w i th  

somewhat d i f f e r e n t  ends in  v iew , v i z : -
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(1) To d e te rm in e  th e  p e r io d  o f  th e  d i s e a s e  a t  which
a g g l u t i n i n s  a r e  f i r s t  fo im d in  th e  p a t i e n t ' s  b lo o d .

(S) To d e te rm in e  th e  e a r l i e s t  p e r io d  o f  th e  d i s e a s e  a t  
w hich  sem m  d ia g n o s is  may be m ost h e l p f u l .

(3) To d e te rm in e  th e  p e rc e n ta g e  o f  g e n u in e  c l i n i c a l
d y s e n t e r i e s  in  which serum d ia g n o s i s  may be e x p e c te d  
t o  y i e l d  p o s i t i v e  ev id en ce  of th e  d i s e a s e .

For t h i s  p u rp o se  a t o t a l  of 144 t y p i c a l  c a s e s  have been

examined s e r o l o g i c a l l y  a t  v a r io u s  s t a g e s  o f the  d i s e a s e

and t h e  r e s u l t s  a re  t a b u l a t e d  in  Table V I . on which t h e

fo l lo w in g  g e n e r a l i s a t i o n s  a re  b a s e d : -

(1) There i s  e v id e n ce  o f  t h e  p re se n c e  o f  a g g l u t i n i n s  i n  
th e  b lood  even on t h e  f o u r t h  day o f  d i s e a s e  and t h e i r  
p re s e n c e  may be th e  more h o p e fu l ly  so ugh t f o r  on 
su cceed in g  days .

(2) The f i g u r e s  f o r  each day a re  sm all  bu t g e n e r a l l y  
speak ing  serum d ia g n o s is  may be m ost u s e f u l l y  ap p ea le d  
t o  between th e  7 th  and 1 1 th  days o f  i l l n e s s .  In  th e  
l a t e r  p e r io d s  o f  th e  d i s e a s e  two p o s s ib l e  f a c t o r s  have 
been a t  work, e i t h e r  (a )  I  have been u n f o r t u n a t e  in  
th e  c a se s  examined in  t h a t  a number o f  them had 
d ev e lo p ed  no a g g l u t i n i n s  o r  (b) t h a t  a g g l u t i n i n s  had  
a l r e a d y  been p r e s e n t  and liad d i s a p p e a re d .

(3) Even a t  th e  m ost f a v o u ra b le  p e r io d  o f  th e  d i s e a s e
( 7 - 1 4 ) t h .  day and w i th  l i i s  own o rg an ism , t h e  p a t i e n t ' s  
serum a f f o r d s  p o s i t i v e  ev idence  o f  th e  d i s e a s e  on t h e  
a c c e p te d  s ta n d a r d  in  65X only  o f  a l l  c a s e s .  I t  
would f o l lo w  from  th e s e  f i g u r e s  t h a t ,  i n  5 5 ^  of 
g e n u in e  c l i n i c a l  c a se s  o f  th e  d i s e a s e ,  from whom 
d y se n te ry  b a c i l l i  have been r e c o v e re d ,  serum d ia g n o s is  
c ann o t be r e l i e d  upon to  a f f o r d  d e f i n i t e  c o r r o b a to ry  
ev iden ce  of t h e  n a tu r e  o f  th e  d i s e a s e .  When one o r  
more c u r r e n t  s t r a i n s  a re  employed, the  p o s i t i v e s  f o r  
th e  same p e r io d  f a l l  to  50^; w i th  D r e y e r 's  E m ulsions 
64X p o s i t i v e s  a re  o b ta in e d ;  w liile  th e  p o s i t i v e s  

' o b ta in e d  from th e  use  o f  any o r  a l l  o f  t h e s e  s t r a i n s  
amount to  7sX, th u s  le a v in g  2sX  o f  th e  c a s e s  u n d ia g 
n o sed  on s e r o l o g ic a l  g ro u n d s .  T h is  d e f i c i t  i s  to  
be e x p la in e d  p robab ly  by th e  c irc u m s ta n c e  t h a t  
a g g lu t i n in s  a re  n o t  developed  i n  a l l  c a se s  o f  th e  d i s e a s e  
# b io h  i s  e s s e n t i a l l y  a d is e a s e  of the  l a r g e  I n t e s t i n e .
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Shiga  i n f e c t i o n s ,  o f  which t h e r e  were b u t  few , 

a r e  i n c lu d e d  i n  t h e s e  f i g u r e s  and i n  t h e s e  serum 

d ia g n o s i s  g iv e s  b e t t e r  r e s u l t s  as a g g l u t i n i n s  a re  

presumfely more r e a d i l y  developed^and  i t  i s  w orthy  of 

n o te  t h a t  i n  Sh iga  c a s e s  c o-ogg l u t  in  a t  i  on o c c u r re d  even 

a p a r t  from  a  double  i n f e c t i o n .  But i n  F le x n e r  

i n f e c t i o n s  a l s o  c o n g l u t i n a t i o n  was o b se rv ed  seven  

t im e s ,  th oug h  .the s e r a  from t h e s e  c a se s  a g g l u t i n a t e d  

th e  Sh iga  b a c i l l u s  i n  low er d i l u t i o n  th a n  th e y  d id  th e  

c a u s a l  F le x n e r  o rgan ism . In  one c a se  o f  double  

i n f e c t i o n  th e  p a t i e n t ' s  serum a g g l u t i n a t e d  th e  F le x n e r  

b a c i l l u s  o n ly ,  l e a v in g  th e  S h iga  c o i n f e c t a n t  u n to u c h e d ,  

b u t  i n  th e  o t h e r s  th e  a g g l u t i n i n s  f o r  S h iga  were much 

h i g h e r  th a n  th o s e  f o r  F le x n e r ,

And even in  F le x n e r  i n f e c t i o n s  i t  i s  i n t e r e s t i n g  

to  n o te  t h a t  i t  f r e q u e n t ly  happened t h a t  a p a t i e n t ' s  

serum would a g g l u t i n a t e  h i s  own s t r a i n  and a l s o  s i m i l a r  

s t r a i n s  o b ta in e d  from o th e r  p a t i e n t s ,  w h i le  s t r a i n s  

which d i f f e r e d  from th e s e  were l e f t  un to uched  o r  

a g g l u t i n a t e d  i n  low d i l u t i o n  o n ly .  In  t h i s  c o n n e c t io n  

s t r a i n s  a re  r e f e r r e d  t o  as s i m i l a r  which a g g lu t i n a t e d  

t o  th e  same e x te n t  w i th  s p e c i f i c  a n t i s e r a :  e . g .  when 

on th e  same day two {typ ica l s t r a i n s  were i s o l a t e d ,  one 

o f  which was a g g lu t i n a t e d  to  t i t r e  by ' Ï '  s e ru n  on ly  

and th e  o th e r  to  end t i t r e  by F le x n e r  and 'Y> s e r a  th e
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serum o f  th e  p a t i e n t  su p p ly in g  th e  l a t t e r  o rgan ism  

would show a d e c id ed  p r e f e r e n c e  f o r  h i s  own s t r a i n  and ‘ 

v i c e  v e r s a .

The r e a c t i o n  on th e  p a r t  o f  th e  p a t i e n t  to  p o ly v a le n t  

c u r a t i v e  s e r a  does n o t  seem to  be m arked when jud ged  by 

th e  a g g l u t i n i n s  found in  th e  b lo od  one to  f i v e  days a f t e r  

a su b cu tan eo u s  i n j e c t i o n  of such  serum and C ru ickshank  

(u n p u b l ish e d )  found  l i t t l e  a l t e r a t i o n  i n  th e  p a t i e n t ' s  

a g g l u t i n i n s  one o r  two days a f t e r  an in t r a v e n o u s  i n j e c t i o n  

o f  t h e  c u r a t i v e  serum. But th e  r e a c t i o n  was n o t  s t u d i e d  

o v e r  a p ro lo n g e d  p e r io d  of t r e a tm e n t .  Nor were th e  

a g g l u t i n i n s  to  o rd in a ry  d y s e n te r i f l  I n f e c t i o n  e s t im a te d  

c o n s e c u t iv e ly  i n  a s e r i e s  o f  c a s e s  during  th e  e a r l y  and 

l a t e r  s t a g e s  o f  th e  d i s e a s e  and i n  c o n v a le s c e n c e :  th e  

p e rc e n ta g e s  i n  T able  V I, a re  based  on d i f f e r e n t  c a s e s  

examined a t  d i f f e r e n t  p e r io d s  o f  t h e  d i s e a s e .  N e v e r th e le s s  

one f e e l s  j u s t i f i e d  in  conclud ing  t h a t  a p a r t  from i t s  

i n t e r e s t  t o  t h e  s e r o l o g i s t  serum diagnos-f^  canno t be 

c la im e d  to  a f f o r d  r e s u l t s  com parable  to  th e  amount o f 

work e n t a i l e d  i n  c a r ry in g  ou t t h e  m acroscop ic  m ethod.

I t  can n o t  be u s e f u l l y  a p p e a le d  to  b e fo r e  th e  se v en th  

day o f  th e  d i s e a s e  which by t h a t  t im e  h a s  f r e q u e n t l y  

su e n t  i t s e l f ;  a  c o n s id e r a b le  number o f  s t r a i n s  m ust be 

employed to  ,en su re  a m o d era te ly  h ig h  p e rc e n ta g e  o f  p o s i t i v e  

r e s u l t s ;  and even w ith  th e  w id e s t  o f  n e t s ,  in c lu d in g  th e
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p a t i e n t ' s  own s t r a i n  25X  o f  c a se s  s t i l l  f a i l  t o  y i e l d  

ev id e n ce  o f  i n f e c t i o n ,  and among th e s e  a re  f r e q u e n t l y  

i n c lu d e d  th e  m ild  am bulant ty p e s  o f  th e  d i s e a s e  which 

a re  o f  such im portance  from th e  e p id e m io lo g ic a l  p o i n t  

o f  v iew  and which sh ou ld  be i n v e s t i g a t e d  e a r l y  by c l i n i c a l  

and b a c t e r i o l o g i c a l  m ethods.

M orbid Anatomy,

T h i r t y - s i x  c a s e s  o f  d y s e n te ry  were examined p o s t 

mortem and , as i n  some o f t h e s e  d e a th  was n o t  p r i m a r i l y  

due to  t h a t  d i s e a s e ,  f a v o u ra b le  o p p o r t u n i t i e s  were 

a f f o r d e d  f o r  th e  o b s e r v a t io n  o f  t h e  e a r ly  p a th o l o g i c a l  

changes  wrought by th e  d y se n te ry  b a c i l l i  i n  th e  t i s s u e s ,  

S h i g a 's  b a c i l l u s  was re c o v e re d  from  seven of th e  c a s e s  

and in  f o u r  o f  t h e s e  th e  d i s e a s e  was o f  th e  a c u te  fu lm in -  

• a t i n g  ty p e ,  i n  two o th e r s  i t  was c h r o n i c , and i n  th e  

s e v e n th  oedema o f  th e  b r a i n  was t h e  d e te rm in in g  cause  

o f  t h e  f a t a l  i s s u e .  I n  t h i r t e e n  c a s e s  m an n ite  f e rm e n t 

ing b a c i l l i  were re c o v e re d  and th e  d i s e a s e  i n  th e s e  was 

l e s s  a c u te  th an  in  Sh iga  i n f e c t i o n s  though  a g r e a t e r  

number of F le x n e r  i n f e c t i o n s  d ie d  of oedema o f  th e  b r a i n .  

In  th e  rem ain ing  s ix te e n  c a s e s ,  a l l  o f  them g e n u in e  

b a c i l l a r y  d y s e n te ry ,  th e  i n f e c t i n g  o rgan ism  was n o t  

re c o v e re d  during  l i f e  o r  a f t e r  d e a th  as t h e  p a t i e n t s  were 

a l l  a d m it te d  to  H o s p i ta l  l a t e  i n  th e  d i s e a s e  (14-21 days)
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i n  a s t a t e  o f  advanced e m a c ia t io n  and a s t h e n i a  from  which 

th e y  d ie d .  Of t h e  t o t a l  o f t h i r t y - s i x  c a s e s ,  s i x  were 

a c u te  o r  fu lm in a t in g  in  c h a r a c t e r ,  d e a th  o c c u r r in g  in  

t h f e e  to  s i x  days: i n  e ig h t  t h e r e  was m arked oedema o f

th e  b r a i n  a s s o c i a t e d  w ith  as  a r u l e  an a p p a r e n t ly  m ild  

d y s e n te r i c  i n f e c t i o n ;  and i n  se v e n te e n  of th e  t h i r t y - s i x  

t h e r e  was d e f i n i t e  ev id en ce  o f  o t h e r  d i s e a s e  c h i e f l y  b ro n ch o 

pneum onia, pulmonary t u b e r c u l o s i s ,  o r  o ld  p l e u r a l  a d h e s io n s  

a l s o  tu b e r c u lo u s  in  o r i g i n .

Except i n  th e  a c u te  f u lm in a t in g  c a s e s  th e  s u b j e c t s  

w ere  u s u a l l y  much em ac ia ted  w i th  g r e a t  l o s s  o f  su b c u ta n e o u s ,  

in te r m u s c u la r  and abdom inal f a t  and i n  c a se s  o f  s e v e r a l  

days* o r  w eek 's  d u r a t i o n ,  t h e r e  was u s u a l l y  p e r i a n a l  

d e r m a t i t i s .

B r a in . A part from e ig h t  c a s e s  a l r e a d y  r e f e r r e d  t o ,  t h e r e  

was l i t t l e  a l t e r a t i o n  found  in  t h e  b r a i n  a f t e r  d e a th .  In  

t h e s e  e ig h t  c a s e s  how ever, t h e r e  was ex trem e oedema o f 

th e  w h ite  and th e  g re y  m a t t e r  o f  th e  b r a i n  which v i s i b l y  

sh runk  when cu t open. There was i n  a d d i t i o n  e x cess  o f  

f l u i d  between th e  dura  and th e  p i a - a r a c h n o id  and t h e  l a t t e r  

was b a l lo o n e d  ou t over  th e  cerebrum  on th e  v e r t i c a l  and 

p o s t e r i o r  a s p e c t s  o f th e  b r a in  by a c l e a r  se ro u s  f l u i d  

devo id  o f  i n c r e a s e  i n  c e l l s  and s t e r i l e  on c u l t u r e .
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Tliere w as, how ever, no i n c r e a s e  of f l u i d  i n  th e  v e n t r i c l e s  

and i t  would a p p ea r  t h a t  t h e r e  o c c u r re d  i n  t h e s e  c a s e s  a 

s e ro u s  ex u d a te  p ro b a b ly  t o x i c  i n  o r i g i n ,  and com parable  

w i th  t h e  g l a i r y  ex u d a te  to  be d e s c r ib e d  l a t e r  in  c o n n e c t io n  

w i th  th e  p e r ic a rd iu m  and th e  p e r i to n e u m . W arr in g to n  has 

su g g e s te d  t h a t  th e  p o s s i b i l i t y  o f  s e ro u s  exud a te  i n t o  

th e  v e n t r i c l e s  o f  th e  b r a i n  i n  t o x i c  sy s tem ic  d i s e a s e s  

sh o u ld  be e n t e r t a i n e d  and i t  seems n a t u r a l  t o  conc lude  

t h a t  a m en ingea l  ex u d a te  of th e  n a tu r e  d e s c r ib e d  may a ls o  

be e x p e c te d  from to x ic  d i s e a s e s .  H a r t  lias d e s c r ib e d  a 

s e r i e s  o f  c a se s  of d y se n te ry  in  which oedema of th e  b r a i n  

was a  marked f e a t u r e ,  but u n l ik e  h i s  c a se s  th o s e  I  have 

m et w i th  have a l l  been i n  em acia ted  s u b j e c t s .  Towards th e  

end o f  th e  i l l n e s s  coma, c o n v u ls io n s  and t e t a n y  have  been 

o b se rv ed  i n  t h e s e  c a se s  b u t  i t  i s  rem ark ab le  how m ild  i s  

t h e  d y s e n te r i c  c o n d i t io n  found p o s t  mortem in  c a se s  vdiich 

p r e s e n te d  a t y p i c a l  c l i n i c a l  p i c t u r e  o f  th e  d i s e a s e  during  

l i f e .  There  a re  f r e q u e n t ly  p e t e c h i a l  haem orrhages on 

th e  p l e u r a  and p e r ic a rd iu m ,  th e  g a s t r i c  mucosa i s  deep ly  

i n j e c t e d  and s tu dded  w i th  s t e l l a t e  h aem orrh ag es , t h e r e  

i s  p a tch y  c o n g e s t io n  o f  and haem orrhages i n t o  th e  mucosa 

o f  th e  jejunum  and ileum  and a c u te  hyperaem ia  of t h e  

co lo n  w i t h .o r  w ith o u t  s u p e r f i c i a l  u l c e r a t i o n  of th e  

sigm oid  and rec tum , though  i n  t h r e e  c a s e s  u l c e r a t i o n  i n
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t h e s e  r e g io n s  was w e l l  m arked.

T horax .

A part from c o m p l ic a t io n s  such as h r  one lio -p n  eumon i  a 

and b a s a l  oedema t h e r e  i s  n o th in g  o f  n o te  to  r e p o r t  from  

e x am in a tio n  o f  th e  lu n g s  though  p e t e c h i a l  liaem orrhages 

i n t o  th e  v i s c e r a l  p l e u r a ,  u s u a l ly  on th e  d ia p h ra g m a tic  

s u r f a c e ,  have been n o t i c e d  i n  s e v e r a l  o f th e  more a c u te  

c a s e s  and a l s o  i n  th o s e  i n  wiuch oedema o f  th e  b r a i n  was 

p r e s e n t .  P l e u r a l  e f f u s io n  h a s  n o t  been o b se rv ed  and 

broncho-pneum onia  h a s  as  a r u l e  su pe rvened  i n  c a se s  

w hich  liave run  a p r o t r a c t e d  co u rse  and sunk i n t o  a 

c o n d i t i o n  of a s t h e n i a .

T here  i s  r a r e l y  any excess  of f l u i d  i n  th e  p e r i 

card ium  b u t  i n  s e v e r a l  a cu te  c a s e s  g l a i r y  oedema of the  

v i s c e r a l  p e r ic a rd iu m  o v e r  th e  p o s t e r i o r  b a s a l  s u r f a c e  

o f  th e  r i g h t  v e n t r i c l e  and th e  r i g h t  a u r i c l e  and sp re ad in g  

over  th e  l a r g e  v e s s e l s  a t  th e  b ase  o f  t h £ h e a r t  has  been 

o b se rv e d ;  i n  a c u te  c a se s  and th o s e  w i th  oedema of th e  

b r a i n  p e t e c h i a l  haem orrhages i n t o  the  v i s c e r a l  p e r ic a rd iu m  

and l e s s  f r e q u e n t ly  i n to  th e  m u scu la r  t i s s u e  o f  th e  l e f t  

v e n t r i c l e  liave been n o te d ;  i n  a c u te  and in  c h ro n ic  c a se s  

t h e r e  i s  d e g e n e ra t io n  of th e  c a r d ia c  m uscle  i l l u s t r a t e d  

by th e  p re se n c e  i n  v a ry in g  d eg ree  o f  c loudy sw e l l in g  and 

p a l l o r  o f  th e  m usc le ; b u t  i n  no c a se  h a s  p r im ary  or
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secondary  e n d o c a r d i t i s  been  fo u n d .

Abdomen.

The omentum i s ,  ex cep t  i n  v e ry  a c u te  c a s e s ,  o f  

th e  t h ic k n e s s  o f  t i s s u e  p a p e r ;  f r e e  f l u i d  h as  n o t  been 

found  in  th e  abdom inal c a v i ty  i n  any o f  th e s e  c a s e s  

bu t  i n  s e v e r a l  a c u te  c a s e s  t h e r e  i s  a w e l l  marked 

g l a i r y  oedema o f  th e  m esocolon  and in  th e  p o s t e r i o r  

p e r i t o n e a l  t i s s u e s  a long th e  ascend in g  co lo n  and i t s  

h e p a t i c  f l e x u r e  and t o  a l e s s  e x te n t  a long th e  descen d 

ing  c o lo n .  In  rAost c a se s  th e  hyperaem ia  o f  th e
*

c o lo n  i s  n o t i c e a b l e  from  th e  p e r i t o n e a l  s u r f a c e  and 

t h e  th ic k e n in g  of i t s  w a l l s  i s  obvious a l s o .  The 

f i r s t  c h a in  of lym p ha tic  g la n d s  d ra in in g  th e  co lo n  

a r e  a c u te ly  in f la m e d  and s ta n d  out u n d e r  th e  p e r i to n eu m  as 

deep ly  c o n g es te d  n o d u le s  o f  the  s i z e  o f  almond se e d s ,  

from  w hich I  have  i n  one c a se  been  a b le  to  i s o l a t e  

- t h e  d y se n te ry  b a c i l l i  ( F l e x n e r ) .  The g la n d s  d ra in in g  

t h e  sm a ll  i n t e s t i n e  and th e  stomach a r e  l e s s  a c u te ly  

in f la m e d  as a r u l e  b u t  th e  m a s e n te r ic  g la n d s  g e n e r a l l y  

a re  a l l  e n la rg e d  though i n  many c a se s  th e y  a re  no t  

c o n g e s te d  i n  th e  same way as th o s e  a t t a c h e d  t o  th e  

c o lo n .  I n  t l i r e e  o ases  t h e r e  was m odera te  e n la r g e -  |

ment o f  th e  s p le e n ,  in  t h r e e  o th e r s  t h i s  o rg an  was '

g r e a t l y  e n la rg e d ,  s o f t ,  and f j r i a b le  w i th  haem orrhages
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i n t o  i t s  su b s ta n c e  and from one o f  th e  l a t t e r  s e r i e s  

a F le x n e r  b a c i l l u s  was re c o v e re d  from th e  s p le e n  a f t e r  

d e a th ;  in  a l l  o th e r  c a se s  th e  s p le e n  was s m a l l e r  th a n  

n o rm a l ,  r a t h e r  f i rm  and f i b r o u s .  The l i v e r  i s  u s u a l l y  

e n la r g e d  and da rk  from venous c o n g e s t io n  o r  p a le  from  

c lo udy  s w e l l in g ,  w h i le  i n  some c h ro n ic  c a s e s  f a t t y  

d e g e n e ra t io n  i s  p r e s e n t .  The p a n c re a s  i s  n o rm al.

The k id n e y s ,  a p a r t  from  p r e - e x i s t i n g  d i s e a s e ,  e x l i ib i t  cloudy 

sw e l l in g  and more r a r e l y  an e a r ly  t o x ic  n e p h r i t i s ;  th e  

b la d d e r  i s  f r e q u e n t ly  found  d i s t e n d e d .  The s u p r a r e n a l s  

a re  u s u a l l y  a p p a re n t ly  e n la rg e d  though  in  two c a s e s  they  

were found  to  be sm a ll  and f ib ro u s ^ a n d  in  one c ase  

which had  pulmonary t u b e r c u lo s i s  sm all  t u b e r c l e s  were 

p r e s e n t  in  t h e s e  o rg a n s ;  i n  a c u te  c a s e s  th e s e  g la n d s  

a r e  c o n g e s t e d ,e s p e c i a l l y  th e  m ed u lla ry  t i s s u e ^  and in  

more c h ro n ic  c a se s  th e  c u t  s u r f a c e  a p p ea rs  norm al o r  

t h e r e  i s  c loudy  sw e l l in g  o f  c o r te x  and m e d u l la .

I n  a l l  a c u te  c a s e s ,  i n  c a se s  dying from  oedema of 

t h e  b r a i n ,  and in  most c h ro n ic  c a s e s ,  t h e r e  i s  g r e a t  e x cess  

o f  mucus s e c r e t i o n  in  th e  stom ach, trem endous hyperaem ia  

o f  th e  g a s t r i c  mucosa w i th  p u n c ta te  and s t e l l a t e  

haem orrhages superim posed . In  some o f  t h e s e  c a s e s  

th e  whole o f th e  i n n e r  s u r f a c e  o f  th e  stom ach i s  o f  

a b r i g h t  p in k  c o lo u r  and y e t  no v o m itin g  o f  b lo o d  o c cu rs
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as  a r u l e  du ring  l i f e ;  i n  o t h e r s  t h e  c o n d i t i o n  i s  

c o n f in e d  to  th e  fund us  and th e  p y l o r i c  end. I  liave 

n o t  been  a b le  t o  r e c o v e r  th e  d y s e n te ry  b a c i l l u s  from  

t h e  stom ach a t  a u to p sy .  T here  i s  a l s o  hyperaem ia  of 

t h e  duodenum and th e  u p p e r  p a r t  o f  th e  je jonum ; from  

th e  l a t t e r  s i t e  I  have  once re c o v e re d  a F le x n e r  b a c i l l u s .  

I n  th e  i leum  pa tch y  c o n g e s t io n  i n c r e a s e s  i n  i n t e n s i t y  

as  t h e  low er end o f  t h e  sm a ll  g u t  i s  ap p roached  th e  l a s t  

s i x  t o  n in e  in c h e s  of w hich  i s  a lm ost a lw ays in f la m e d  

and i t s  mucosa s u p e r f i c i a l l y  a b ra d e d ;  from t h i s  p o r t i o n  

o f  th e  i leum  i t  i s  as a r u l e  c o m p a ra t iv e ly  easy  to  

r e c o v e r  th e  d y se n te ry  b a c i l l i  a f t e r  d e a th ,  i n  f a c t  th e  

chances  o f  su c ce ss  from th e  low er i leu m  i f  i t  i s  a f f e c t e d  

a r e  b e t t e r  th an  from a more c h ro n ic  c o n d i t io n  i n  th e  

c o lo n .

The degree  and e x te n t  o f  invo lvem en t o f th e  c o lo #  

v a r i e s  w i th  th e  s e v e r i t y  o f  th e  a t t a c k  and the  d u r a t io n  

o f  i l l n e s s .  And w h ile  i n  most o a se s  th e  co lo n  i s  

in v o lv e d  in  th e  g r e a t e r  p a r t  o f  i t s  l e n g t h  t h e  b r u n t  o f  

th e  a t t a c k  always f a l l s  on th e  rectum  and the  sigm oid  

f l e x u r e  and when th e  d i s e a s e  i s  more w id e sp rea d  on th e  

capu t caecum, th e  s p l e n i c ,  and th e  h e p a t i c  f l e x u r e s .

In  th e  e a r l i e s t  s t a g e s  o f th e  d i s e a s e  t h e r e  i s  a c u te  

hyperaem ia  o f  th e  mucosa w i th  en la rgem en t of th e  

s o l i t a r y  f o l l i c l e s  which s ta n d  o u t  l i k e  g rey  t u b e r c l e s
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upon t l ie  dark  background . At a s l i g h t l y  l a t e r  d6ge, t i n y  

S u p e r f i c i a l  u l c e r s  th e  s i z e  o f a p in * s  head  a re  n o t i c e d  

i n  th e  in f la m e d  mucosa and as  th e  p ro c e s s  advances t h e s e  

u l c e r s  i n c r e a s e  i n  s i z e  and in v o lv e  t h e  d e e p e r  l a y e r s  

o f  th e  mucosa and submucosa and t h e i r  s i z e  v a r i e s  from 

t h a t  o f a s p l i t  pea  to  t h a t  o f  a s p l i t  almond se e d ,  

w h i le  i n  omc c ase  an u l c e r  one and a h a l f  in c h e s  i n  

d ia m e te r  was found c lo s e  to  th e  rec tum . U lc e r s  a re  

found  as a r u l e  over th e  whole c irc u m fe re n c e  o f  th e  g u t  

b u t  th e  l a r g e r  o n es ,  ova l  i n  o u t l i n e ,  a r e  more f r e q u e n t 

ly  a r ra n g e d  w i th  t h e i r  long a x i s  t r a n s v e r s e  to  th e  

a t tac h m en t of th e  m esocolon . The edges o f  th e  u l c e r s  

a r e  u s u a l l y  w e l l  d e f in e d  and a re  underm ined , and s in u s e s  

co n n ec t  one u l c e r  w i th  a n o th e r ,  w h i le  i n  su b acu te  and 

c h ro n ic  c a se s  each u l c e r  i s  an open a b sc e s s  and when 

th e  co lon  i s  s t r e t c h e d  over th e  back of t h e  liand Small 

beads of t h i c k  y e llo w  pus exude from each of t h e s e .

The base  o f  th e  u l c e r  may be form ed by mucous, submucous, 

m u scu la r  o r  se ro u s  t i s s u e  and a c a se  of p e r f o r a t i o n  h as  

a l r e a d y  been r e f e r r e d  t o  in  P a r t  I .  where th e  omentum 

had  e f f e c t i v e l y  s e a le d  o f f  a p e r f o r a t i n g  d y s e n te r i c  

u l c e r  o f  t h e  sigm oid f l e x u r e .  And as th e  u l c e r a t i v e  

p r o c e s s  i s  a r r e s t e d ,  h e a l in g  p r o c e s s e s  b e g in ,  and t h e r e  

i s  seen  o ve r  th e  edges , and ex tend ing  tow ards  th e  f l o o r
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o f  th e  u l c e r ,  a t h i n  w h ite  f i lm y  g row th  o f  e p i t h e l i a l  

o r c o n n e c t iv e  t i s s u e ;  bu t  th ough  s e v e r a l  c a s e s  w i th  

h e a l in g  u l c e r s  have  been s e e n ,  i n  no case  was c i c a t r i c i a l  

c o n t r a c t i o n  e v id e n t  i n  t h e s e .  When tlie  lumen o f  th e  

g u t  i s  f i r s t  exposed , t h e r e  i s  u s u a l ly  found ad lier ing  

t o  th e  u l c e r a t e d  s u r f a c e ,  specks o f  f a e c u l e n t  and 

c o a g u la te d  m ucopuru len t exu date  l i g h t  g r e e n ,  da rk  g re e n
i

o f  b la c k  in  c o lo u r ,  depenfflpg upon th e  i n t e n s i t y  o f  th e  

d e s t r u c t i v e  p r o c e s s .  And when i n  o ld  s ta n d in g  c a se s  

which have d ie d  of a s t h e n i a  t h i s  exudate  i s  removed, 

th e  p a r t i a l l y  h e a le d  u l c e r s  look  l i k e  sm allpox  s c a r s  

on a deep ly  cyanosed  s k in .  In  most c a se s  t h e r e  i s  

g r e a t  t h ic k e n in g  o f  th e  w a l l  o f  the  co lo n  due to  a c u te  

hyperaem ia  and c e l l u l a r  i n f i l t r a t i o n  and i n  th e s e  the  

mucous membrane i s  heaped up i n  g r e a t  ab rad ed  r id g e s  

betw een th e  deep er  u l c e r s ;  bu t i n  a sm a ll  number o f  c a se s  

w hich  have ru n  a c h ro n ic  p r o t r a c t e d  c o u r s e ,  t h e r e  may 

be c o n s id e r a b le  th in n in g  o f  th e  w a l l  o f  th e  co lo n  most 

n o t i c e a b l e  i n  th e  c ap u t  caPcum and th e  descend ing  c o lo n .  

I n  a c u te  fu lm in a t in g  and d i p t h e r i t i o  ty p e s  o f  t h e  d is e a s e  

t h e r e  i s  i n t e n s e  c o n g e s t io n  w i th  most a c u te  c o a g u la t io n  

n e c r o s i s  o f  th e  mucous membrane of th e  whole c o lo n ,  

th o u g h  h e re  too  th e  sigm oid  and rec tum  s u f f e r  m ost.

The mucosa, g r e a t l y  th ic k e n e d ,  r id g e d  and fu r ro w e d ,  i s  

i n t i m a t e l y  in v o lv e d  in  a c o a g u la te d  i n f i l t r a t i o n ,  and
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t l ie  whole coaguluin i s  r e d d i s h  g r e y ,  d a rk  g r e e n ,  o r 

b la c k  (g angrenous)  i n  c o lo u r ,

HISTOLOGY.

M e se n te r ic  g l a n d s . There i s  w e l l  m arked h yperaem ia  

w i th  roun d  c e l l  i n f i l t r a t i o n  and i n  th e  more a c u te  

c a s e s  th e  c o n n e c t iv e  t i s s u e  s trom a i s  oedem atous^ the  

c e l l s  o f  which a re  l a r g e  and rounded .

S p le e n . Where the  organ  i s  e n la rg e d  t h e r e  i s  h y p e r

aem ia , marked round  c e l l  i n f i l t r a t i o n ,  and e x t r a v a s a t i o n  

o f  b lood  i n t o  t h e  su b s ta n c e  of th e  g la n d .  Where i t  i s  

norm al i n  s i z e  o r  s m a l l ,  th e  s p le e n  c o n ta in s  few round 

c e l l s ,  t h e r e  i s  gran-gtlar d e g e n e ra t io n  o f  i t s  c e l l u l a r  

e le m e n ts ,  th e  t u f t s  a re  sm a ll  and a p p a r e n t ly  d im in ish e d  

in  number, and th e  f i b r o u s  s trom a i s  r e l a t i v e l y  i n c r e a s e d .  

L iver. Cloudy sw e l l in g  and granular degeneration of the 

l iv e r  c e lls  a re  th e  only points of note in  sections of 

th is  organ. In a few c a se s  f a t t y  degeneration has 

been noted.
Kidney. Cloudy swelling and in  some cases an early

tubu lar n ep h ritis  represent the changes found In these

organs apart from cystic disease and old standing 

n ep h ritis  which were not associated with the dysenteric 

process.
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S u p r a r e n a l s . I n  a l l  a c u te  c a s e s  t h e r e  i s  a c t i v e  

h y p e raem ia  o f  c o r t e x  and m e d u l la  w i th  c loudy  s w e l l in g ,  

g r a n u l a r  d e g e n e r a t io n ,  and k a r y o k in e t i c  changes i n  th e  

co lum nar c e l l s  o f  th e  c o r t e x  and t o  a l e s s  e x t e n t  i n  

th e  r e t i c u l a r  l a y e r s  o f  t h e  m e d u l la .  I n  many o f  t h e  

l e s s  a c u te  and in  s e v e r a l  c h ro n ic  c a s e s ,  t h e  o rg an s  

a p p e a r  h e a l t h y .

C olon , A c tiv e  hyperaem ia  of muctms, submucous amd su b -  

s e ro u s  l a y e r s  w i th  e x t r a v a s a t io n  o f  b lo o d  and i n f i l t r a 

t i o n  o f  round  c e l l s  i n t o  mucous and submucous l a y e r s  and 

i n  some c a se s  i n t o  m uscu la r  and su b se ro u s  c o a t s .  Gram 

n e g a t iv e  b a c i l l i  have been seen  in  l a r g e  numbers ly in g  on 

th e  m u sc u la r  c o a t  and i t  i s  i n t e r e s t i n g  to  r e c a l l  t h a t  

d y s e n te ry  b a c i l l i  have  been re c o v e re d  p o s t  mortem by 

c u l t u r e  from th e  su b serous  and m u sc u la r  c o a t s ,  t h e  

p la t in u m  loop be ing  in t ro d u c e d  th ro u g h  th e  s e a re d  

p e r i t o n e a l  l i n i n g .

Wlien an u l c e r  i s  be ing  approached  th e  round c e l l  

i n f i l t r a t i o n  i n t o  th e  e p i t h e l i a l  l a y e r  i n t e n s i f i e s  u n t i l  

u l t i m a t e l y  no e p i t h e l i a l  t i s s u e  rem ains and a r u p t u r e  

i n  i t s  c o n t i n u i ty  th en  r e s u l t s  w i th  i n te n s e  i n f i l t r a t i o n  

i n t o  th e  u n d e r ly in g  submucous l a y e r  and oedema and 

H y a lin e  d e g e n e ra t io n  of th e  m u scu la r  c o a t  b e n e a th  i n to  

which round c e l l s  f r e q u e n t ly  i n f i l t r a t e .  Where th e  

h e a l in g  p ro c e s s  h a s  begun f i b r o u s  t i s s u e  fo rm a t io n ,  and



— 65 —

where mucous t i s s u e  re m a in s ,  p r o l i f e r a t i o n  of 

e p i t h e l i a l  e lem en ts  s e t  i n ;  bu t where much d e s t r u c 

t i o n  h a s  f a l l e n  upon th e  e p i t h e l i a l  t i s s u e s  t h e r e  i s  

m ost e x te n s iv e  f i b r o u s  t i s s u e  fo rm a t io n  found  in  

th e  mucous and submucous a r e a s .  U lc e r s  i n  th e  

low er end o f  t h e  i leu m  a re  more s u p e r f i c i a l  and 

th e  i n f i l t r a t i o n  i s  l e s s  i n t e n s e  bu t o th e rw is e  th e y  

do n o t  d i f f e r  from th o s e  i n  th e  c o lo n .

In  a c u te  f u lm in a t in g  c a s e s  where c o a g u la t io n  

n e c r o s i s  h a s  o c c u r r e d ,  mucous and submucous l a y e r s  

a re  r e p la c e d  by a coagulum of g r a n u l a r  m a t e r i a l  i n  

which c e l l u l a r  e lem ents  a r e  p r a c t i c a l l y  i n d i s t i n g u i s h 

a b le  and even th e  m u scu la r  l a y e r  i s  so oedematous 

and i t s  n u c l e i  s t a i n  so f a i n t l y  o r  n o t  a t  a l l ,  t h a t  

i t  i s  w i th  d i f f i c u l t y  d i s t i n g u i s h e d  from th e  r e s t  of 

th e  c o a g u la te d  m ass, and where mu'scle  can s t i l l  be 

d i s t i n g u i s h e d  i t  shows w e l l  marked cloudy sw e l l in g  

and h y a l in e  d e g e n e ra t io n .



SUMMARY & CONCLUSIONS:

. 1 . B a c i l l a r y  D y s e n t e r y  can  b e  r e c o g n i s e d  c l i n i c a l l y  e s p e c i a l l y  i f  
t h e  c a s e  i s  s e e n  e a r l y  & t h e  f a e c e s  a r e  e x a m in e d  m i c r o s c o p i c a l ^

2 . S p e c i f i c ^ r e a t m e n t  b y  c u r a t i v e  s e r a  i n  a d e q u a t e  d o s a g e  & g e n e r a l  
t r e a t m e n t  on r a t i o n a l  l i n e s  s h o u l d  b e  i n s t i t u t e d  e a r l y ,

3 . The i m p o r t a n t  f a c t o r  i n  t h e  s p r e a d  o f  t h e  d i s e a s e  i s  t h e  m i l d  
a m b u l a n t  c a s e , t h e  s o - c a l l e d  d i a r r h o e a .

4 . The d i s e a s e  u s u a l l y  s p r e a d s  b y  d i r e c t  or  i n d i r e c t  c o n t a c t  b u t  
c o n t a m i n a t e d  w a t e r  s u p p l i e s  may c a u s e  an e p i d e m i c .

5 . P r o p h y l a x i s  b y  s e r o - v a c c i n e  i s  o f  t e m p o r a r y  v a l u e .

6 . B a c t e r i o l o g i c a l  i n v e s t i g a t i o n  t o  g i v e  s a t i s f a c t o r y  r e s u l t s  
m u st  b e  b e g u n  i n  t h e  f i r s t  f e w  d a y s  o f  t h e  d i s e a s e  & s p e c i m e n s  
o f  f a e c e s  m ust  b e  ex a m in e d  i m m e d i a t e l y  a f t e r  t h e y  a r e  p a s s e d ,

7 . E x a m i n a t i o n  b y  r e c t a l  swab g i v e s  s a t i s f a c t o r y  r e s u l t s ,

8 , S e r o l o g i c a l  e x a m i n a t i o n  l e a v e s  25% o f  c a s e s  u n d i a g n o s e d ,

9 . Once t h s  d i s e a s e  i s  d i s c o v e r e d  i n  a l o c a l i t y  a t t e n t i o n  s h o u l d  6  
f o c u s s e d  on c a s e s  o f  d i a r r h o e a .

1 0 . S h i g a  b a c i l l i  co n fo rm  t o  t y p e  & i n a g g l u t i n a b l e  S h i g a s  a r e  r a r e .  

B .A m b igu u s  i s  d i s t i n c t  from t h e  S h i g a  g ro u p  & h a s  no c a u s a l  

r e l a t i o n s h i p  t o  t h e  d i s e a s e .

1 1 . The m a n n i t e - f e r m e n t i n g  b a c i l l i  f o rm  a l a r g e  g ro u p  t h e  s u b 
d i v i s i o n  o f  w h i c h  b y  o r d i n a r y  m eth o d s  i s  u n s a t i s f a c t o r y , T h e  
s e c o n d a r y  f e r m e n t a t i v e  c h a r a c t e r i s t i c s  o f  t h i s  g r o u p  a r e  u n s t a b & 

The t i t l e  o f  a d o u b t f u l  s t r a i n  t o j i n c l u s i o n  i n  t h i s  g r o u p  m ust  

b e  d e c i d e d  on t h e  sum o f  e v i d e n c e  o b t a i n e d  fr o m  c u l t u r a l ,



b i o c h e m i c a l  & s e r o l o g i c a l  r e a c t  i o n s • T h i s  may n e c e s s i t a t e  i t s  

sub c u l t i v â t i o n  i n  c a r b o h y d r a t e  & o t h e r  m e d ia  f o r  s e v e r a l  d a y s

1 2 . B # D i s p a r  &= B. A l k a l e s c e n s  . a re  d i f f e r e n t i a t e d  f r o m  t h e  t r u e  

m a n n i t e - f e r m e n t e r s  b i o c h e m i c a l l y  & t h e i r  c l a i m  t o  i n c l u s i o n  

i n  t h i s  g ro u p  a s  c a u s a l  o r g a n i s m s  h a s  n o t  b e e n  s u s t a i n e d .

1 3 . No c a u s a l  r e l a t i o n s h i p  h a s  b e e n  e s t a b l i s h e d  b e t w e e n  t h e
i s o l a t e d

s t r e p t o c o c c i  & o t h e r  o r g a n i s m s  f r e q u e n t l y ^ f r o m  t h e s e  c a s e s  & 

t h e  a c u t e  fo r m  o f  t h e  d i s e a s e .

' 1 4 . The o n l y  c a r b o h y d r a t e s  o f  v a l u e  i n  d y s e n t e r y  work a r e : -  

g l u c o s e , l a c t o à e , m a n n i t e ,& d u l c i t e .

1 5 . A h i g h - t i t r e  p o l y v a l e n t  a n t i s e r u m  s h o u l d  b e  u s e d  i n  t h e  s e a r c h

f o r  d y s e n t e r y  b a c i l l i  o f  t h e  m a n n i t e - f e r m e n t i n g  g r o u p , b u t

d i r e c t  m i c r o s c o p i c a l  a g g l u t i n a t i o n  m ust  n o t  b e  t a k e n  a s  s p e c i f
- 1  q

1 6 . The a c i d - a g g l u t i n a t i o n  t e s t  i s  o f  no v a l u e  i n  r o u t i n e  d y s e n t e r ;  

w ork .

1 7 . The i n d o l  r e a c t i o n  i s  o f  g r e a t  v a l u e  i n  t h e  d i f f e r e n t i a t i o n  

o f  B .A m biguus  from  B . S h i g a , b u t  i t  i s  o f  no  i m p o r t a n c e  i n  work  

upon t h e  m a n n i t e - f e r m e n t i n g  g r o u p .

1 8 . I n  t h e  e a r l y  s t a g e s  o f  t h e  d i s e a s e  m ix ed  i n f e c t i o n s  a r e  r a r e .

1 9 . ¥ e l l  marked l o c a l  m a n i f e s t a t i o n s  a r e  f o u n d  p o s t - m o r t e m  i n  t h e  

i n t e s t i n e s  & t o x i c  c o n d i t i o n s  i n  o t h e r  o r g a n s  i n c l u d i n g  t h e  

s u p r a r e n a l s .

2 0 . D y s e n t e r y  b a e i l l i  h a v e  b e e n  r e c o v e r e d  p o s t - m o r t e m  fr o m  t h e  
j e j u n u m , i l e u m , c o l o n , s p l e e n , & m e s e n t e r i c  g l a n d s .



TABLE I .

Showing action  of B, Dysenterlae Shigae on Maltose &
S accharose*

No. M altose* Sacbharoae. Indo] .  Remarks*

1.
21
8
4
5
6
7
8 
9

10
11
12

a(bI
A ( l l )
A(7)
A(7)
A ( l)
A(12)
A ( l l )

AD(17) 
A(12) _ :-------:— ---------

s l ,A (1 5 ) s l .A (1 6 )
When f i r s t  i s o l a t e d ,
6 months Tat eg ,-------------

13
A(8) A(16) 1

When f i r s t  j i s o l a t e d ,
5 months Iq^ter________

14
A ( l l )

when f i r s t  ‘i s o l a t e d ,  
8 m onths l a t e r .

15 A(14)
A ( l l )

when f i r s t  i s o l a t e d .  
4  months l a t e r .

16 s l .A (1 4 )
S l .A ( l ) A{9)

when f i r s t  i s o l a t e d ,  
4  months l a t e r .

17
s l .A ( lO )

when f i r s t  i s o l a t e d .  
2 months l a t e r .

18 1
A(10)

when f i r s t  i s o l a t e d .  
2 months l a t e r .

19 
19 (

Ah4)
A) A ( l l ) :..L

Both from 
lame c a s e .

20
20 (

A(7) 
£.) A(3) : 1 : ]

Both from 
same c a s e .

21 
21( 
21 (

A(6) 
A) A(10) ifll) ! :}

Both from 
same c a s e .

£,i s l .A (1 5 l 6 months l a t e r .
.2 2
22 ( s l .A ( 7 ) 1 : ]

Both from  
same c a s e .

22 ( 8) A(9) 6 months l a t e r .

-  = no a c t io n  on c a rb o h y d ra te  o r  no in d o l  
p ro d u c t io n  i n  3 to  17 d ay s ,

8 l .A (1 0 )=  s l i g h t  a c id  p ro d u c t io n  i n  10 d ay s .

D . b le a c h in g  o f  m edia .



TABLE 2 .

showing v a r i a t i o n s  among m an n ite  f e rm e n t in g  d y se n te ry  
b a c i l l i  i n  t h e i r  a c t i o n  on m a l to se  & s a c c h a r o s e ;  i n  in d o l  
p ro d u c t io n  and in  t h e i r  a g g l u t i n a t i o n  by s p e c i f i c  a n t i -  
d y s e n t e r i c  s e r a .

No. É a l t o s e , S a c c h a ro s e , I n d o l , A g g lu t in a t io n ,
Y F LY .

1 1 ■ l*b 0 ,8
2 — — mtm 0 ,4 0 ,9 1
S. — — MM 0 ,4 0 ,2 1 0 ,6
4 — — 0 1 +  . 0 .6
5 . — 0 0 ,5 0 ,5
6 — — — 0 1 * 0 ,3
7 — — — 0 0 0 ,6
8 - ' - + (8 ) 0 0 1
9 — — MM' 0 0 0 ,3

10 AD{?) - MM 0 ,2 1 + 0
11 A(8) — - 0 ,4 0 ,1 0
12 A(6) - - 0 1
13 A(10) - + 0 1 "f- 0 ,4
14 A(3) . - - 0 . 0 ,6 0 ,6
15 A (l) — - 0 0 ,2 0 ,3
16 A(l,) - - 0 0 ,2 5 0 ,3

1 A ( l l ) - - 0 0 ,3 0 ,3
18 A(7) - 0 ,1 2 1 "f- 0 .9
19 — A(9)D(1S) - 0.1 0 ,5
20 A{9)B(1S) - 0 .1 0 ,2 0 .5
21 A(5)D{6) - 0 ,1 5 0 ,1 5 ,1  f
22 1 A(6) 0 - 1 +
23 AD(6) - 0 t r a c e I  ^
24 ! _ AD(8) — 0 1 ^  ■ 0 .4
25 — A(5)D(11) ! - 0 0 ,1 0 .8
26 w. ' 'A (S ) — 0 0 0 .5
27 A(7) - 0 1 f 1
28 A{S)D(7) - 0 0 ,6 0 .3
29 w. A(9) - 0 0 ,6 0 ,5
30 — ACS) - 0 t r a c e 1+-
31 — A(6) - 0 1 0 ,5
32 A(10) - 0 0 ,6 0 .5
33 A(10) - 0 1 f 0 .5
34 » . A(5) ■ - 0 1 4" 0 ,6
35 A(10) - 0 I'f 0 ,5
36 A(8) - 0 0 ,4 0 .3
57 A(6) — ■ 0 0 ,4 0 .5
38 - A(3) +- . 0 0 ,2 5 0 ,3



TABLE 2 ,  C o n ta .

♦ -

No . M a lto se , S a c c h a ro se , I n d o l . A g g lu t in a t io n .
Y. LY.

39 A(6) 0 r 1 . + 0 .5
40 - A(5) — 0 1 4 0 ,3  ,
41 - A(6) - 0 1 4 0 .5
42 - A(3) — 0 .2 5 1 1
43 - m )

A(5)
0 0 0 1+

44 . - 0 0 0 I t
45 - A(9) 0 0 0 1 4
46 - A(5) 0 0 0 1 4
47 - A(10) 0 0 1 4 1 4
48 - A(6) - ( 1 5 ) 0 0 . 1 4
49 - A(6) - ( 9 ) + ( 1 5 ) 0 0 1
50 - A(9) + 0 0 1
51 - A(9) -f- 0 0 1
52 - A(3) - ( 8 ) 0 0 1 4
53 - A(7) - f 0 0 1
54 - A(8) « (6 ) 0 0 1 4
55 - A(6) 0 0 1 4
56 - A(6) - 0 0 1 4  1
57 — A(7) + 0 0 1
58 A ( l l ) A(8) - 0 .1 5 0 ,5 0
59 AD(IO) AD(6) -h 0 .0 5 — i 4
60 A(5) A(3) — 0 ,2 0 .4 0
61 A(7)D(8) A(6)D(7) + 0 ,4 0 ,1 0
62 A(16) A(17) 0 ,2 0 .4
63 A (l) A ( l) 0 ,2 0,12 . 1 ^
64 A(14) A(3)D{5) + 0 ,5 0 ,1 1 4
65 s l .A ( 9 ) A(4) - 0 .2 5 1 4
66 AD(5) A(3)D(9) f 0 .2 0 .0 8 1 +  1
67 A(5) A ( l l ) 0 .5 1 4 1 T
68 A(4)D(8) ■ A(19) - 0 ,3 0 .4 0 .4
69 A(1B) A(2)D{7) — 0 ,5 1 4 1 4
70 A(4) A(10) • — 0 0 .4 0 .2
71 A ( l l )  ' A(6) — 0 1 0 .6

-  1 472 A(8) A(6) — 0 1
73 . A (l) A(3) — 0 l 0 .5
74 AD (9) A(2) i - 0 0 .05

i f
14
0 .6
0 .2 5
0 .5
1 4 -

l î .

75 «A(3) A(7) 0 0 .1 8  
0 .2  
14 
0 .2  
0 .6  
0 4  
0 4  
0

76
77
78
79
80
81oÇ>

A(4)
A(3)
A(3) ■

A (l)
A(S)
A(4)
s i  AfS^

A(9)
A(7)
A(2)
A(2)
A(3)
A(4)
Af6>

- h
4

0 
0 

, 0 
0 
0 
0

D ^ A V ^  I



TABLE 2 ,  Contd,

No.
c

M a l to s e . S a c c h a ro s e . I n d o l .
Y.

A g g l u t in a t io n ,
F, , LY, ,

83 A(4) A(8) 0 0 0 .5
84 A(4) A(4) - 0 0 1
85 A(8) A(5) - 0 0 1
86 A(6) A(5) - 0 0 0 .6
87 A(7) A(7) 4 0 0 0 ,6
88 A(2) A(4)D(7) 0 0 0 1
89 AD(1) A (l) 4 0 - 1 4
90 A(9) A D (ll) 4 0 t r a c e 1 4 ,
91 A(2) A(4)D(5) 4 0 — 1 4
92 A(3) A(8) - 0 .0 7 0 ,5
93 A(7) A(7) 4 0 0 1 f
94 A(8) A(7) - 0 0 1 4
9% A(4) A(6) - 0 0 0 ,8
9 ^ A(2) A(5) 0 0 1
97 A(2) A (l) 0 0 0 0 .2 5
98 A(12) A(8) - ( 8 ) : 0 0 1 4
99 A (l) A(9) 0 0 0 .07 0 ,3

100 A{14) A(10) 0 .1 0 .3

4  = In d o l  p ro d u c t io n  p o s i t i v e  i n  t h r e e  o r  more dajfs.
Tno f e r m e n ta t io n  o f  c a r b o h y d r a t e : ' no in d o l  p ro d u c t io n  

^  »  -<in t h r e e  o r  more days; o r  no a g g l u t i n a t i o n  by
** ^se ru m  a t  1 /2 0 0 .

0 5  t e s t  n o t  c a r r i e d  o u t .

S e ra  u se d ;  -  V  s. Royal Army M edica l C o lleg e  »Y* serum
hav ing  t i t r e  f o r  F le x n e r  i>f 1 /^ 0 0 0 ,  & 
f o r  *Y* of 1 /70 00 .

V R .A .M .College F le x n e r  serum having  
t i t r e  f o r  F le x n e r  o f  ly^OOO.

LY — L i s t e r  I n s t i t u t e  *Y» serum hav ing  
t i t r e  f o r  F le x n e r  o f  l/LOOO & f o r  *Y* 
o f  1 /1 5 0 0 .

A g g lu t in a t io n  v a lu e s  a re  g iv e n  i n  d ec im a ls  r e p r e s e n t i n g  
a p p ro x im a te ly  t h e  'e n d  p o i n t* ,  t a k in g  th e
t h e  b o t t l e  as s t a n d a r d ,  e .g

 ^  „  t i t r e  g iv e n  on
0 .5  - a g g l u t . t o  i  s t a n d . t i t *  
1 -f. ** "beyond " "

-oOo-



TABLE 3 .

showing v a r i a b i l i t y  i n  m a l to s e  and s a c c h a ro s e  f e r m e n ta t i o n ,  
i n  in d o l  p r o d u c t io n  and i n  s p e c i f i c  agg l u t i n a b i l i t y  o f  
d y s e n te ry  b a c i l l i  o f  th e  m an n ite  f e rm e n t in g  g roup  o b ta in e d  
from  th e  same p a t i e n t  a t  d i f f e r e n t  t im e s ,  and i n  th e  same 
s t r a i n s  a f t e r  s u b c u l t i v a t i o n .

No. M a lto se . S a c c h a ro se . Indo]-.'Agg
Y.

l u t i n a t i o n .
P . LY. CB.

Rergarks.

101 ^(13)D(1) 0 .2 1 4 0 .5 ) Both from
10 1(a) — i(13 )D (15) — 0 1 4 0 ) same c a s e .

102 1(8) ». 0 .5 I t 1 4 0 ) Both from
1 0 2 (a) A(13)Bp4 A(8) — 0 .5 14 1 4 0 ) same c a s e .

103 — AD(P) — 0 1 1 0 ) A l l  t h r e e
103(a) - AD(IO) - 0 1 1 0 from  same
103(b) — A(6)D(7) — 0 1 1 0 ) c a s e .

104 A(6) 0 0 0 0 .3 0 ) Both from
1 0 4(a) A (l) A(7) 0 0 0 1 0 ) same c a s e .

105 AD(12) A(7) B (12 ) 4 0 .0 5 0 .0 5 0 .8 0 ) Both from
10 5(a) A(9) A(3 ' 4 0 .0 5 0 .1 0 .5 0 ) same c a s e ,  {

106 A(3) A(10) - 0 .6 0 .8 1. 0 ) Both from
1 0 6 (a) A{6) 0 .6 0 .8 1 0 same c a s e .

107 A(6) A(6)D(7) 0 1 4 0 .4 0 Both from
10 7(a) A(4) A(6)D(10) — 0 14 0 .4 0 same c a s e .

108 A(3) A(5)D(6) 4 0 t r a c e 1 4 0 Both from
108(a) A(3) A(5) 4 0 1 4 0 same c a s e .

109 A(6) A(3) mm 0 0 .2 5 0.2£ 0 Both from  ^
109(a) — — 0 0 .3 0.2E 0 same c a s e ,  |

110(a) A(6) AD(9) 4 0 - - 0 Both from
110(b) A(9) A(8) 4 0 O.IE Ü same c a s e ,  |j

111 (a) A(2) 4 0 mm : 0 .1 0
!

Both from
111(b) A (l) - 4 0 .1 MM 0 .1 1 same c a s e .

(a) A(5) A(3) - (1 0 ) 0 0 .2 0 .5 0 A l l  from
IIP  f b ̂ A(7) - (1 0 ) 0 0 .2 5 0 .6 0 same, p l a t e

(c) — A(5) - (1 0 ) 0 0 .1 5 0 .3 O' \ and t r e a t e d
(d) S1XA119) A/5 - (1 0 0 0 .2 0 .6 0 ) a l i k e .  _



TABLE 3 . C on t d .

TTÔ. M a lto se . S acch a ro se . Indo] A g g lu t in a t io n  
Y. F, LY. CB

Meimarks.

1 (*] A(3) - (1 0 ) 0 0 .2 5 0 .6 0 A i l  from
113 n ) A(6) - (1 0 ) 0 0 .3 0 .9 0 same p l a t e

(°: - A(7) - ( 1 0 ) 0 0 .2 5 0 .4 0 & t r e a t e d
(d^ — A(4) - (1 0 ) — 0 .1 0 .6 0 a l i k e  .

L14(a; - 0 0 .5 1 1 0 Both from
(b: - — 0 0 .5 1 1 0 same p la t e .

115(a _ _ f 0 brace 0 .1 0 Both from
(b — - 4 0 0 .7 0 .1 0 same p l& tq

116(a ' A(3) 0 0 1 4 0 Both from
(t] A(16) A(4) — 0 0 1 + 0 same p l a t e .

l lO fa ] A(6)^ AD(9) 4 0 0 When isolgfcea
A(3) 4 0 .1 — 0 .1 1 49 dys- lat&A/

110(b] A(9) A(8) 4 0 — ().15 0 ,Wlien isolated'
- A(6) 4 0 .0 ' ' tac€ irsce 0.949 d ys-la te r

l l l ( a ' A(8) 4 0 0 .1 0 When i s o  Id,
- A (l) - 4 0 0 .1 5 0 .1 5 1 49 dys. 3ater

115(a ' 4 0 t] ’ace 0 .1 0 When i s  old:
- - 4 0 .0 5 n 0 .1 1 53 (^8. la te r  1

115(b 4 0 0 .07 0. iWhen i s o ld :
— - 4 0 .07 traos 0 .1 1 53 dys. ]ater

116 A(4) AD(6) 0 .0 5 n 0 0 When i s o ld :  ■
3l.A(l) A(12) 4 0 .1 5 0 .07 1 4 , 0 lOD dys, Ifiet

117 A(2) 4 0 .1 — 0 .1 0 When i s o l d
A(3) - 4 0 .4 — 0 .4 0 44 ĉ s. late*

118 A(2) mm — 0 - 0 .0 5 0 B/hen i s o l d '
A (l) A (l) 4 0 .4 — 0 .4 0 43 dys Igfer

119 A(4) 4 0 0 0 .2 5 0 When iso ld ?
A(14) - + 0 .7 — 1 0 22 dys latef

120 A(4) 4 0 .1 - 0 .2 0 When iso ld*
A (l) - 4 0 .1 — 0 .2 1 29 d . l a t e r

121 A(6) 0 0 .2 0 .1 0 Wlien i s o l d .
- A(4) 4 0 .0 8 — 0 .1 1 37 d . l a t e r ,  

______



TABLE 5 ,  C ontd .

No. M a l to s e . S a c ch a r In d o l A g g lu t in a t io n . Remarks.
o se , Y. F . LY. CB

122 AD(1) 4 0 .2 5 I t 0 When i s o l a t e d .
AD(14) AD(3) . 4 0 .2 5 - 1 4 D 20 dys l a t e r .

123 A (l) 4 0 0 .1 0 .2 5 0 When i s o l a t e d "
- - 4 0 .1 - 0 .0 7 1 28 days l a t e r

124 0 0 0 .07 0 .5 0. When I s o l a t e d ,
0 0 0 0 - 1 0 46 days l a t e r .

125 A(8) — 0 0 .0 7 0 .2 5 0 Vi/lien i s o l a t e d .
A (l) A(14) - 0 .1 0 .1 5 0 .3 0 23 days l a t e r »

126 A(4) A(6) ». 0 0 0 .2 5 0 When i s o l a t e d .
A(7) A(5) 0 .5

.
1 0 .8 0 26 days l a t e r .

Serum »CB* i s  p o ly v a l e n t  F le x n e r-Y  serum p re p a r e d  a t  th e  
R .A .M .C ollege  from  F le x n e r-Y , Kruse*E* and two i n a g g l u t i n 
a b le  s t r a i n s  of m an n ite  fe rm e n tin g  d y se n te ry  b a c i l l i  and 
hav ing  a t i t r e  o f  1 /4 0 0 0 .

•oOoI-—



• TABLE 4 .

showing a few ty p e s  o f  B. Arnbiguus (An dr ewes) which re se m b le s  
B, D y se n te r ia e -  Shigae  b ioû iem ica lly  b u t  d i f f e r s  from  th e  t r u e  
S h ig a  b a c i l l u s  i n  f a i l i n g  to  a g g l u t i n a t e  w i th  s p e c i f i c  Shiga  
a n t i s e r a ,  or w i th  th e  p a t i e n t s '  own s e r a ;  in  the  p r o d u c t io n  
of i n d o l  i n  p ep to n e  w a te r ;  and as  a r u l e  i n  a c i d -  a g g l u t i n a t i o n  
( M ic h a e l i s ) .

No, M a l to s e . S a c c h a ro se . I n d o l .  A c id -A g g lu t in a t io n .
T u b e . l .  2 3 4 5 6

1

2

8

4

6

6

7

8

,10 
^motile),

A{4)

A ( l l )

A(2)

AD(1)

A(9)

A(4)

A(5)

+
4

4

+

4

4

4

4
( t h r i c e )

(7)

4
f

+

4
4

4
4

4

4

4

4

4

4

4

4

4

4

4



TABLE 5 .

showing a few ty p e s  o f  B. D is p a r  & B. A lk a le s c e n s  (Andrewes) 
w hich  i n  t h e i r  e a r l y  f e r m e n ta t i o n s  re sem b le  members o f  th e  
m an n ite  f e rm e n t in g  g roup  o f  d y s e n te ry  b a c i l l i  b u t  which 
d i f f e r  th e r e f ro m  i n  p ro d u c in g  l a t e  a c id  i n  l a c t o s e  (D isp a r )  
o r  i n  d u l c i t e  ( A lk a le s c e n s ) ,

MoJ M alto se , S a c ch a r
o se .

L a c to s e , D u l c i t e . Endol,
I  2

Ac i  (1-Ag g l u t  i n a t
4 5 6

1

2r
5

4

5

6

7

8 

9 

0

1

2

3

4 

15

A(3)

A(2)

A (l)

A (l)

A(2)

A(2)

A (l)

A(B)

A(7)

A(8)

A(4)

M i l

A(5)

A(5)

A(2)

A(5)

A(10)

A(l)

A(6)

A(4)

A(6)

A(5)

A(2)

A(5)

A(10)

A(9)

A(7)

A(4)

A(7)

A(6)

A(8)

A(8)

A(12)

+

4-

+

- / I

-f

4-

4-

4

4-

4

4

4

4

4

4

4

4

4

4

4

4

4
4

4

4

4

4

4

4
4

4

4

4

4

4

4

4

-  A t



TABLE 6 .

showing p o s i t i v e  a g g l u t i n a t i o n s  by p a t i e n t s *  s e r a  i n  c a se s  
o f  p ro v ed  d y s e n te r y ,  employing

(a )  em ulsion  of p a t i e n t s *  own organism :
(b) ” ” one o r  more s t r a i n s  i s o l a t e d

du rin g  th e  epiidernic,
(c )  D rey e r» s  s t a n d a r d  d y s e n te ry  em u ls io n s ;
(d) P o s i t i v e s  o b ta in e d  by any o r  a l l  o f  th e  

above m ethods.
As th e  t o t a l  numbers a r e  sm a ll  th e  r e s u l t s  a r e  g ro u p ed  a t
th e  end o f  th e  t a b l e  i n t o  p e r io d s  of (4 -----6 ) ,  (7 -----1 0 ) ,
Ç.1-----1 4 ) ,  & (15----- 30) days r e s p e c t i v e l y .
The n u m era to r  o f t h e  f r a c t i o n s  i n  each column i s  t h e  number 
o f p o s i t i v e s  o b ta in e d  u n d e r  t h a t  h e a d in g ,  th e  denom inato r  
t h e  t o t a l  number of c a s e s  t e s t e d .

hay d f  '  ' 
d is e a s e .

( a ) P a t i e n t s
s t r a i n .

* One d r  Imorel ( c ) ï ) r e y e r s  (id)Any o r  a l l  
c u r r e n t  e m u ls io n s ,  o f  p reced in gc u r r e n t
s t r a i n s .

4
5
6
7
8 
9

10
11
12
13
14

O/L -  oX 
1 /4  .  25X
5 /9  -  55X 
6 /9  ? 6sX  
8/13=61  
8 A 2 -6 6 X  
6 /9  =6ôX  
3 /4  -  75X
4 /8  -  50X
3/2=100X  
5 /7  = 7 lX

0 /5
2 A 0
4 /1 3
6 A S

8 /1 4
7 /16
2 /5
4 /1 1
1 /2
s A i

20X  , 
- 3 0 .^  
4 6 ^  
58X 
57X 
44X  
4oX 
3eX  
50X
73X

2 /4
5 /9

7 /1 1
10 /lS

3 /5
6 /1 0
2 /2
2 /7

-5 0 X  
= 55X 
= 70X  
= 77X
=6oX  
= 63X 
= 7 7 /

= 60X  
-looX  
= 29X

2 /5
6 A o
9 / l Z

1 1 /1 5
17/20
1 1 / Ï 4
1 3 A ?

3 /5  
7/ I Z  
2 /2  . 
9 / L B

="4oX 
= 60X  
= 69X

= 8SX 
- 7 8 ^ X  
= 77-C
= 60X
= 5SX 
=iooX
=  70X

(4 — 6)
(7— 10)
(11— 14)
(15—30)

6 A 4  =4gX  
28 /4 3  =■ 65X 
13 /20  =6SX  

5 A 2  - 42X

6 /2 8  = 21X
32/62  = 51.3-  
12 /26  =46X  
1 2 /25  ^ 52X

14/23  = 62X  
33 /48  = 68X 
1 3 /2 4  =54X  

7 A S  =47X

1 7 /2 8  = 60-5- 
5 2 /6 4  = 8 lX  
17 /28  =55X  
1 7 /2 4  = 7 lX

T o ta l  (4— 3C ) 5 2 /8 9 =5sX 62/139 =44. 6X 6 7 A 1 0 = 6 i X 1 0 ^ 1 4 4 -7 1 .6X
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Andrewes, P.W...................  (L a n c e t ,  A p r i l  20 , 1918).
Boye,  .............................(München med, W ochensehr, 1918 ,65 -961)
B o e h n c k e ,   " . ” « « 45-565

do, u ,  S ch e len z  , , (B e r l ,K l in .v ro c h e n . 1918. LV, 1 3 4 ) .  
B u rge rs  . . . . . .  . (D e u ts c h e  med, W o ch e n seh r .*18,44^464.
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Grlynn & C o-w orkers, i(MeaibAl R e se a rch  Committee R ep o r t  N o,V II
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( L ^ c e t ,  A p r i l  20 , 1918 .)
(Muhchan med. W ochensehr, 1918,64-^125). 
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(München m ed,W ochensehr, 1918 ,473 , ) 
( B r i t .M e d .J o u m .  A p r i l  1 4 ,1 9 1 7 ) ,

H i r s t  _
J a c o b , J ,  . .
K o l l e ,  . ,
Loeb, , .
M a r t in ,  C .J ,
& W il l ia m s ,  

do, 
do, 
do,

P e n fo ld ,
R i t c h i e ,  T .R ,
Rajcliman & W este rn , 
R u f f e r  & W illm ore , 
S c h i t t e n h e i n ,  , , . 
S t e u e m a g e l ,  , . .

" " " J u n ,8 ,1 9 1 8 .
" " " A p r ,2 0 .1 9 l8 ,

( J o u r n a l  o f  H y g ie n e ,J a n y ,1 918),
" " 1 1 ,2 9 ,  1911,

(L a n c e t ,  June 24 , 1916).
(M ed,Res,Committee R e p o r t ,N o ,V ,(2)
, ( B r i t .M e d . J o u m ,1 1 ,8 6 2 ,  1 909),

, (München med.W ochenschr, 1 9 1 8 ,6 5 ,4 7 3 , 
, (Deutsch.m ed,W ochen. 19 18 ,XLIV. 3 1 7 ) ,tf .* r -  .•«•0 ,  . . . .  , ^

Seligm ann & Cossman, (München m ed,W ochen,Dec,191 5 ,p .  17 68 .)
T w o r t , ............................ .. (P ro c ,R o y a l ,S o c ie ty ,B .L X X IX ,3 2 9 ,19 07 , )
W a rr in g to n ,  , , . . ( I n t r a c r a n i a l  s e ro u s  e f f u s io n s  o f

in f lam m ato ry  o r i g i n ,  Q u a r t , J o u r n ,  
o f  M e d ic in e .J a n y  1 9 1 4 .)

Sachs-Muke, . . . .  (M e d .K lin ,B e r l ,u ,W ie n ,  1 9 1 8 ,1 4 -3 1 7 ) .
F a y o l l e >Rev. Gen* de d i n .  e t  de t h e r a p *  

P a r i s .  1BT8. X X X I I . 4 5 2 .
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