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I N  T B O ' D U C T I O ' H



INTRODUCTION

An e x t r a c t  from a le a d in g  a r t i c l e  in  th e  B r i t i s h  

Medical Jo u rn a l  o f  22nd February  1941 is  o f  i n t e r e s t .

I t  s a id ,  "Some e n te r p r i s in g  c l i n i c i a n s  had

a p p lied  su lphan ilam ide  l o c a l l y  w ith  good r e s u l t s ,  b e fo re  

the  work o f  F i ld e s  and Woods f i n a l l y  gave system ic and 

lo c a l  su lphan ilam ide chemotherapy a  com pletely  r a t i o n a l

b a s i s  ............. Local a p p l ic a t io n  i s  th e re fo re  rea so n a b le ;

whether i t  succeeds may depend on v a r io u s  l o c a l  c o n d i t io n s ,  

and can b e s t  be decided by p r a c t i c a l  t r i a l . * 1

The f i r s t  t r i a l  made by me was commenced on 12 /4 /40  

and u n t i l  June 1940, I  was one o f  the aforem entioned 

group who was unaware t h a t  su lphan ilam ide  had been 

ap p l ied  lo c a l l y  by o th e r s ,  b e fo re  the  tre a tm e n ts  to  be 

d e ta i l e d  h e re in  had been i n s t i t u t e d .  As re p o r te d  in the  

B r i t i s h  Medical Jo u rn a l  6 /7 /1940 . 29. i t  was an a r t i c l e  

by J ,  A. Smith 22/6 /40  in th e  same Jo u rn a l  which made me 

r e a l i s e  t h a t  su lphanilam ide had been a p p l ie d  l o c a l l y  

as a  method o f  trea tm en t by a t  l e a s t  e ig h t  peop le , 

acco rd ing  to  Smithes r e fe r e n c e .

I t  was in  the l a t t e r  p a r t  o f  1939, a f t e r  observ ing  

how qu ick ly  t o n s i l l i t i s  was cured when p a t i e n t s  f i r s t  

ga rg led  and then drank a m ixture co n ta in in g  su lphan ilam ide ,



and the remark made by a  drug salesman t h a t  su lphan ilam ide  

was excre ted  fo r  th e  most p a r t  unchanged, t h a t  th e  

thought occurred  t h a t ,  i f  t h i s  were so , then io n iz a t io n  

w ith  su lphan ilam ide might be e f f e c t iv e  in  t r e a t i n g  lo c a l  

s t r e p to c o c c a l  and s ta p h y lo c o c ca l  l e s io n s .  Since i t  

was excre ted  unchanged, t h i s  to me, as a g e n e ra l  

p r a c t i t i o n e r ,  ru le d  o u t  any chem ical change in  th e  

stomach and bowel, b u t  in d ic a te d  t h a t  th e re  must be a 

p h y s ic a l  combination o f  some kind  in  the body t i s s u e s .  

Should th i s  be the case , th en , ran my though ts , i f  

su lphan ilam ide  could be io n ise d  in to  the  t i s s u e s  f o r  some 

l i t t l e  d is ta n c e  around a  l e s io n ,  t h i s  com bination w ith  

th e  body f lu id s  would be secu red . The n e c e s s i ty  o f  

ta k in g  i t  by the mouth, and the  to x ic  e f f e c t s  o f  which 

we were a t  t h a t  time warned, and r a th e r  timorous o f  

m eeting, would be avoided.

S ix  years  ago, 1 was appoin ted  honorary o f f i c e r  

in  charge o f  the P hysio therapy  Department o f  the  

Royal L an cas te r  In f irm ary . I t  was the o p p o r tu n i t ie s  

here  o f fe re d  which made me dec ide  to  undertake an 

in v e s t ig a t io n  on c l i n i c a l  l i n e s  to  f in d  o u t : -

1 . I f  P r o n to s i l  i s  s u i t a b l e  to  a c t  as an e l e c t r o ly t e

2.



2. I f  so , i s  l o c a l  a p p l ic a t io n  o f  P r o n to s i l  

e f f e c t iv e  by io n iz a t io n  in  tbe  tre a tm e n t  o f  

l e s io n s  contam inated by germs, th e  growth o f  

which i s  norm ally  i n h ib i t e d  by, o r  may reasonab ly  

be expected to  be s u s c e p t ib le  to ,  th e  sulphonamide 

drugs?

3 .  Which type o f  l e s io n  is

a .  E s p e c ia l ly  b e n e f i te d ,  and where such t re a tm e n t 

should be i n s t i t u t e d ,  with good hopes o f  

su c ce s s ,  as the  method o f  e l e c t io n .

b .  Which type i s  he lped  in a u se fu l  degree in  

th e  m a jo r i ty  o f  cases  and the  t re a tm en t 

ran k  as one worthy o f  t r i a l ,  w ith  f a i r  

hopes o f  su c cess .

c . Which type i s  n o t helped  a t  a l l ,  o r  i f  so ,  

only  on r a r e  o cc as io n s ,  and th e  tre a tm e n t  

on ly  worthy o f  t r i a l  when o th e r  methods f a i l .

4 . I f  the number o f  cases  was too sm all to 

fo rm u la te  any co n c lu s io n s , could th e se  cases  

be s i f t e d  o u t ,  and a p o in te r  ga ined , g iv in g  a  

d i r e c t io n  in  which to  ca rry  ou t f u r t h e r  .

i  nve s t i g a t  io n •
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L a te r  when X le a rn e d  t h a t  su lphan ilam ide  was 

being  ap p lied  l o c a l l y  -

5. I s  su lphanilam ide e f f e c t iv e  by io n iz a t io n  

when lo c a l  or o r a l  a p p l ic a t io n  f a i l ?

An acu te  in f e c t io n  may h e a i  spon taneously  or be 

cured by sim ple methods o f  tre a tm en t .  I t  would, th e r e f o r e ,  

be no u se fu l  t e s t  o f  th e  id e a  o f  io n is in g  su lphan ilam ide , 

to  apply i t  in  any b u t  a chronic  and simple case , where 

no p o s s ib le  harm could r e s u l t  from such an experim ent.

In March 1940, such a case p resen ted  i t s e l f  a t  the  

P h y s io - th erap y  Department, a case which was simple 

Ca p aronych ia ) ,  had been in ex is ten c e  f o r  fo u r  months, 

and which the usual methods o f  trea tm en t had so f a r  

f a i l e d  to cure . !0ais case i s  re p o r te d  l a t e r  and was 

a lso  mentioned in  the a r t i c l e  in  the B.M.J. 6 /7 /4 0 .

The method was persevered  w ith ,  and having given hopefu l 

r e s u l t s  in a few c a se s ,  search  was then made in to  th e  

l i t e r a t u r e  on lo c a l  tre a tm e n t with the drug.

Access to  the l i t e r a t u r e  has n o t been easy.

F a c i l i t i e s  in  L an cas te r  are  n o n -e x is te n t  and were secured  

by correspondence with th e  B.M.A. and o th e r  medical 

l i b r a r i e s  -  n o t a very s a t i s f a c t o r y  method o f  t r a c in g
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re fe re n c e s  and cross  r e f e r e n c e s .  With th e  exception o f  

O to la ry n g o lo g ica l jo u r n a l s ,  which could n o t  be o b ta ined , 

a l l  r e p o r t s ,  so f a r  as can be t r a c e d ,  up to A p r i l  1941, on 

l o c a l  trea tm en t w ith  the sulphanamide drugs, a re  inc luded  in  

t h i s  essay .

By the time the  f i r s t  case h ere in  re p o r te d  was 

t r e a t e d ,  about f i f t e e n  r e p o r t s  have been traced  in  B r i t i s h ,  

American, French and German jo u rn a ls  as having been 

pub lished  b e fo re  t h a t  d a te .  Kb r e p o r ts  have been found 

on io n ia a t io n  w ith any o f  the  sulphonamide group o f  

d ru g s .

io n iz a t io n  secures a p e n e t r a t io n  in to  the t i s s u e s  

much s u p e r io r  to  t h a t  o b ta in a b le  by e x te rn a l ly  a p p l ied  

powder, l o t i o n  o r  o in tm ent. ihe p r in c ip l e  involved 

in  using an e l e c t r o l y t e  in  io n iz a t io n  which i s  s e l e c t iv e  

in  a c t io n  a g a in s t  c e r ta in  germs only , i s  e n t i r e l y  new. 

P rev io u s ly  the  e l e c t r o ly t e  was used as an a n t i s e p t i c  i s  

used - in  a g e n e ra l  way as  d i s t i n c t  from a s p e c i f i c  

purpose. Dr. A. R. F r i e l ,  a p u p il  o f  Leduc, and au th o r  

o f  s e v e ra l  books and a r t i c l e s  on io n iz a t io n ,  in  a  p e rso n a l 

communication, gave i t  as h i s  opinion t h a t  t h i s  new id ea  

may be very im portan t.

5.



The question  has been asked , why did  I  use F ro n to s i l?  

The s o le  reason was t h a t  in  th e  d isp e n sa ry  th e re  was a  

l a r g e  supply  in s to c k  which was n o t  being  used9 having 

been passed  by in favou r o f  p re p a ra t io n s  n o t c o n ta in in g  

dye. Also i t  was em inently s u i t a b l e  -  in  aqueous s o lu t io n ,  

in  s t e r i l e  ampoules, and o f  a handy c o n c e n tra t io n .

There seems no reason why a B r i t i s h  p re p a ra t io n  should 

n o t  be used. Having commenced th e  in v e s t ig a t io n  with 

P ro n to s i l  i t  was decided to con tinue  using  th i s  drug, 

and l a t e r  compare the e f f e c t iv e n e s s  o f  t h i s  one p re p a ra t io n  

w ith  t h a t  o f  o th e r  m anufactu rers .

Many o th e rs  have w r i t te n  to  me w ith  th e  in te n t io n  

o f  t r y in g  t h i s  method o f  t re a tm e n t .  S ix  months l a t e r ,  

a f t e r  c i r c u l a r i s i n g  th e se  e n q u ire rs ,  the  m a jo r i ty ,  on 

accoun t o f  the war, have been unable to  g iv e  i t  a  t r i a l ,  

o th e rs  have n o t been t r a c e d  and only  one has re p o r te d  a  

case . The r e p o r t  from t h i s  surgeon i s  included in  th e  

s e c t io n  g iv in g  d e t a i l s  o f  the  cases  t r e a t e d .

In t h i s  t h e s i s ,  t h a t  which fo llow s I s  arranged 

a f t e r  t h i s  p la n .  F i r s t  a  resume o f  th e  h i s to r y ,  p r i n c i p l e s ,  

in v e s t ig a t io n s ,  and r e s u l t s  secured by in v e s t ig a to r s  

o f  io n iz a t io n  i s  g iven -  Next the  s u b je c t  o f  sulphonamide

6 .



drugs i s  t r e a te d  on s im i la r  l i n e s .  The e l e c t r i c  and 

chemical s u b je c ts  a re  then combined, f i r s t  in  experim ents 

then  as exem plified  by a c tu a l  ca ses .

The experim ents and cases  a re  d iscu ssed  in  a 

f u r t h e r  s e c t io n  and l a s t l y  fo llow s a summary.

The p la n ,  th e r e fo r e ,  may be i l l u s t r a t e d  as fo l lo w s .

In tro d u c t io n

Io n iz a t io n Sulphom&mides

Experiments -  Cases

D iseussio

Summary
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I O N I Z A T I O N



IONIZATION

I t  would be im possib le  f o r  me to  a t tem p t a  

comprehensive review o f  what has been w r i t te n  on such 

a  long and w e ll  e s ta b l i s h e d  method o f  tre a tm e n t as 

Io n iz a t io n .  A r e p r e s e n ta t iv e  sample o f  the  in v e s t ig a to r s  

and o f  the d isease s  they  t r e a t e d ,  s u f f i c i e n t  to  prove 

th e  r a t io n a ln e s s  and e f f e c t iv e n e s s  o f  the  method, i s  a l l  

t h a t  w i l l  be attem pted  in  the fo llow ing  n o te s .

H. Lewis Jones Cl) d e f in es  I o n iz a t io n  as "a method 

o f  tre a tm e n t whereby e l e c t r i c  c u r re n ts  a re  used to  s e t  

in  motion in  a  d e f in i t e  d i r e c t io n  th e  c o n s t i tu e n ts  o f  

an e l e c t r o l y t e . ” F r i e l  (2) d ef in es  i t  as  ”th e  

in t ro d u c t io n  in to  the t i s s u e s  o f  p a r t i c l e s  c a l le d  

io n s  by e l e c t r i c  c u r re n t ,  and the  exchange o f  ions 

w ith in  the t i s s u e s . ” A combination of  the two d e f in i t io n s  

would p robably  d e sc r ib e  the  p rocess  more e f f e c t iv e ly .

In  b r i e f ,  i t  i s  a  means o f  d r iv in g  some drug in to  the  

t i s s u e s  o f  the  body by a  co n s tan t  o r  g a lv a n ic  c u r re n t ,  

th e  b a s ic  r a d ic le  e n te r in g  the  body under the p o s i t iv e  

p o le  and the ac id  r a d ic le  under the n eg a tiv e  po le



To app ly  th e  p r in c ip l e  o f  io n iz a t io n  to th e  body, 

th e  commonest method i s  to  moisten a pad o f  l i n t  with 

th e  e l e c t r o ly t e  and apply  t h i s  pad (which i s  j u s t  la rg e  

enough to  cover the a rea  to  be t r e a te d )  to  the re q u ire d  

p a r t  o f  th e  body. Another pad moistened w ith  a  

conducting  s o lu t io n ,  such as sodium c h lo r id e ,  i s  

a p p l ie d  to  any o th e r  s u i t a b le  p a r t  o f  the p a t i e n t .

As these  pads a re  f ix ed  to e le c t ro d e s ,  the  chosen 

e l e c t r o ly t e  undergoes d i s s o c ia t io n  when th e  c u r re n t  o f  

a few milleamperes i s  g ra d u a l ly  sw itched on, and so th e  

d e s ire d  p a r t  o f  the e l e c t r o ly t e  i s  conducted in to  th e  

body. This continues as long as the c u r r e n t  i s  

running and the lo n g er  t h i s  i s  c a r r ie d  o u t ,  th e  deeper 

in to  the t i s s u e s  i s  the drug d r iv en .

In s te a d ,  th e re fo r e ,  of s c a t t e r i n g  a  drug throughout 

the  whole body by o r a l  ad m in s tra t io n  to  t r e a t  one 

lo c a l i s e d  a rea ,  a  p u re ly  l o c a l  a c t io n  tak es  p la c e .

Drugs can th e re fo re  be in troduced  in to  lo c a l  a reas  

to  which they  could no t norm ally  ga in  a c c e s s ,  o r ,  i f  

so ,  only in  extrem ely minute in e f f e c t iv e  d i lu t io n s  

Cthe sulphonamide drugs a re  in  a  ca tego ry  by them selves 

and th i s  p o in t  i s  d iscussed  l a t e r ) .  Wounds can be

9.



t r e a t e d  to  a  depth n o t o therw ise  o b ta in a b le ,  and in  

g r e a t e r  c o n c en tra t io n  than the blood could c a r ry  to 

such a  s i t e .  to x ic  a c t io n  i s  th e re fo re  avoided, a 

co n d it io n  always d e s i re d ,  b u t  e s p e c i a l ly  i s  t h i s  so in 

a weak, d e b i l i t a t e d  p a t i e n t  or chron ic  case . The lo c a l  

t i s s u e s  and the  body 's  defens ive  mechanism a r e  s t im u la te d .  

In c reased  v a s c u la r i ty  a t  th e  d iseased  p a r t ,  c o n c e n tra t io n  

o f  l o c a l  a c t io n  and, w ith  P r o n to s i l  a  b a c t e r i o s t a t i c  

e f f e c t ,  a r e  a l l  g a in ed . A lso, th e re  is  a b reak  through 

the  a t ta c k in g  ranks o f  d ise a se  and a p r o te c t iv e  b a r r i e r  

o f  P r o n to s i l  and s tre n g th en e d ,  s t im u la te d ,  defending 

t i s s u e s  formed ahead o f  th e  a t t a c k e r s ,  as i t  were.

The ions o f  a drug a re  s u b s t i tu te d  f o r  the  ions  o f  th e  

t i s s u e s ,  and become f ix ed  in  th e  t i s s u e s .  By simple 

l o c a l  a p p l ic a t io n ,  a drug does n o t become so f ix e d ,  b u t  

i s  carx'ied o f f  by the blood and lymph stream s. The 

d rin k in g  o f  w ell w a te rs ,  says L u ff  (3 ), would n o t  have 

su rv iv ed  c e n tu r ie s ,  i f  n o t e f f ic a c io u s  and i s  c e r t a in ly  

n o t  due to the  chemical composition p e r  se ,  fo r  th e se  

can be manufactured chem ica lly . The e f f ic a c y  ©f 

n a tu r a l  m inera ls  depends upon the d is s o c ia te d  ions o f  

th e  c o n s t i tu e n t s .  So to o ,  w ith  io n iz a t io n  as compared

10.



w ith  d i r e c t  l o c a l  m ed ica tion .

The f a c t  t h a t  the  human body i s  an e l e c t r o l y t e  and 

t h a t  drugs could be in troduced  through the  unbroken 

sk in  was, a p p a re n t ly ,  f i r s t  recogn ised  by P i r v a l i ,  o f  

Venice in  1747. N early  one hundred y ea rs  e lapsed  

b e fo re  s im i la r  experim ents were c a r r ie d  ou t by Fabre- 

P a la p ra t  who a ttem pted  m edication by io n iz a t io n  w ith 

iod ine  in  1833. Faraday had been in v e s t ig a t in g  th e  

phenomena o f  e le c t ro -c h e m is t ry  abou t t h i s  time and in  

January  1834 pub lished  the  term inology he had devised  

f o r  d esc r ib in g  i t .  I t  was then t h a t  e l e c t r o l y t e ,  

e l e c t ro ly z e ,  e le c t ro d e ,  ca thode, anode, ion e tc .  were 

used f o r  the f i r s t  tim e.

In  a  Navy Medical Report from H.M.S. Modeste In  

1853 T. Spencer Wells (4 ) ,  th e  famous surgeon, gave 

d e t a i l s  o f  trea tm en ts  he had c a r r ie d  o u t as  a  s h ip 's  

surgeon s ince  1847, on u lc e r s  and g ra n u la t in g  su rfa ce s  

using  a g a lv an ic  c u r r e n t .  rtThe r e s u l t s  have been most 

rem arkably b e n e f i c i a l 1* he quo tes . *1 have o f ten  been 

a s to n ish e d  a t  the change e f fe c te d  in  tw en ty -fou r  hours 

in  the cond ition  o f  u lc e r s .  At one d re ss in g  they a r e  

seen to be deep, c u p - l ik e  excava tions . At the nex t

11



th e  g r a n u la t io n s  have n e a r ly  reached the s u r f a c e . fl 

Another remark i s  worthy o f  being  quoted -  *X have made 

numerous t r i a l s  o f  th e  method o f  Bays tow and S c o t t ,  o f  

w ate r  and dry d re s s in g s ,  o f  e l a s t i c  bandages and 

v arious  o th e r  accepted  modes o f  t r e a t i n g  u lc e r s ,  and 

have found no means so capable o f  un iform ly  producing  a  

ra p id  growth o f  h e a l th y  g ra n u la t io n  as galvanism . n

In 1853 a l s o ,  H essen s te in ,  and in  1859 R ichardson , 

fo llow ed in F a b re -P a la p ra ts  f o o t s te p s ,  b u t  unsym pathetic 

c r i t i c i s m ,  in c r e d u l i ty  and marked o p p o s it io n  le d  to  

the  abandonment o f  the method. Even Edison (5 ), 

renowned in v e s t ig a to r  as he was, aroused no enthusiasm  

in  1890 when he p u b lish ed  a  most i n t e r e s t i n g  r e p o r t .

Not a  p h y s ic ia n ,  he was s t ru c k  by the  f a c t  t h a t  

l i th iu m  s a l t s  were taken in t e r n a l l y  to  d is so lv e  gouty  

co n c re t io n s  and secu re  t h e i r  e x c re t io n .  The d i f f i c u l t y  

o f  secu r in g  the  abso rp tion  in to  the  system o f  l i th iu m  might 

perhaps have "more ra p id  success  i f  the  a p p l ic a t io n  

were made e x te rn a l ly ,  employing the  w e ll  known p r in c ip l e  

o f  e l e c t r i c a l  endosmose to  c a r ry  the  l i th iu m  in to  th e  

t i s s u e s " .  This method he hoped would b r in g  the 

l i th iu m  more d i r e c t l y  in to  th e  neighbourhood o f  th e
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c o n c re t io n s .  A f te r  experim ents, he used 2% l i t h iu m  

c h lo r id e  a t  4 m illeam peres , under th e  p o s i t iv e  p o le ,  

f o r  two hours d a i ly ,  f o r  one week. In  the  u r ine  

2 .4 3  gms. o f  u r ic  a c id  were exc re ted  and 3 c c s .  o f  

co n c re tio n  removed from one f in g e r  o f  an o ld  man o f  

73 y e a rs .  The man*s g e n e ra l  co n d i t io n  was e v e n tu a l ly  

am elio ra ted  and he was ab le  to  walk ab o u t. (So f a r  I  

have no t t r i e d  th i s  method. Cases o f  g o u t ,  in  my own 

p r a c t i c e ,  have, so f a r ,  responded to  t re a tm e n t  a t  home 

and no o th e r  cases have appeared a t  the  P hysio therapy  

Department.)

Prom the band o f  workers, M argaret A. Cleaves (6) 

must n o t be om itted . She invented  a s p e c ia l  speculum 

to  f i t  t i g h t l y  a g a in s t  the  vulvae and pumped in 

copper su lp h a te  so lu t io n  to  ba lloon  up the v ag ina l 

passage and so secu re  good c o n ta c t  th roughout. By 

means o f  the co n s tan t c u r r e n t  she secured e f f e c t iv e  

t re a tm e n t in  cases o f  u te r in e  c a ta r r h ,  gonorrhoea, 

o v a r i t i s ,  v a g i n i t i s ,  p r u r i t u s  vulvae e t c .

(P ru r i tu s  I  have t r e a te d ,  and th a t  s u c c e s s fu l ly ,  b u t  

s u b je c t  to  r e la p s e s .  The same a p p l ie s  to  v a g i n i t i s  b u t  

t h i s  i s  now only t r e a te d  by io n iz a t io n  when S to v a rso l
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o r  Devegan s h o r t  wave o r  u l t r a - v i o l e t  ray  tre a tm en t 

f a l l s .  O v a r i t i s  I  have never t r e a t e d  by io n iz a t io n  

n o r  gonorrhoea)

The fo rego ing  were among th e  p r in c ip a l  p ro sp ec to rs  

in  the  f i e l d  o f  io n iz a t io n .  They walked a lone t r a i l .

The work o f  Spencer Wells in  th e  s u r g ic a l  f i e l d  i s  

today  h e ld  in  rev e ren ce . His work in  p h y s ic a l  medicine 

in  the  cure o f  u lc e r s ,  and about which he was e u l o g i s t i c ,  

a s  the qu o ta tio n  o f  h i s  a c tu a l  words shows, i s  fo rg o t te n  

and unheard o f  by the  g r e a t  m a jo r i ty .

The sporad ic  i n t e r e s t  in  io n iz a t io n  was com pletely  

a l t e r e d  a t  the  beginning of th e  p r e s e n t  cen tu ry  by 

le w is  Jones in t h i s  coun try , and Stephane Leduc in 

P rance . They p laced i t  upon a sound s c i e n t i f i c  b a s i s ,  

and f i rm ly  e s ta b l ish e d  io n iz a t io n  as an e s ta b l i s h e d  

method in th e  trea tm en t o f  many d ise a se s .  The ab so rp tio n  

o f  drugs by e l e c t r o l y s i s  was b e l iev ed  to  be i n s i g n i f i c a n t ,  

and due to  sk in  ab so rp tio n  on ly . Leduc (7) ap p l ied  a  

pad moistened with s try c h n in e  su lp h a te  to  a  r a b b i t  

w ith o u t a f f e c t in g  i t  a t  a l l ,  even when l e f t  i n d e f i n i t e l y .  

When the g a lv an ic  c u r re n t  was ap p l ie d ,  however, th e  

r a b b i t  dropped dead. Iod ine can be found in s a l iv a  and



u r in e  abou t a  q u a r te r  o f  an hour a f t e r  io n iz a t io n  w ith  

t h a t  su b s tan ce . A part from convincing  th e  world t h a t  

ions en te red  the body in  an a p p re c ia b le  degree , much 

im portan t work in the  experim enta l and p r a c t i c a l  

f i e l d s  was c a r r ie d  o u t by these  two o u ts tan d in g  men - 

th e  v e lo c i ty  o f  p e n e t r a t io n ,  depth o f  p e n e t r a t io n ,  

q u a n t i ty  d ep o s ited , the methods of  a p p l ic a t io n  of 

drugs, the d ise ase s  b e n e f i te d ,  the  po les  to use, 

s t re n g th  o f  c u r r e n t ,  d u ra tio n  o f  t rea tm en t ,  in  b r i e f  th e  

pharmacopoeia, as i t  were o f  io n iz a t io n .  S u ccessfu l 

r e s u l t s  were ob ta ined  by Leduc (7) in  the trea tm en t o f  

ankylosed j o i n t s ,  g lan d s , ab sc e s se s ,  n e u ra lg ia ,  w ar ts ,  

f i b r o s i t i s ,  a lo p e c ia  e t c .  (Since Leduc*s time th e  

armamentarium o f  the p h y s io th e r a p is t  has been g r e a t ly  

implemented with very more e f f i c i e n t  machines. Thus 

f o r  ankylosed j o i n t s  1 have found short-wave o r  i n f r a 

red  ray  trea tm en t more e f f e c t iv e  in some cases than 

io n iz a t io n .  For a d e n i t i s ,  io n iz a t io n  i s  r a r e ly  used, 

u l t r a  v i o l e t  ray  trea tm en t being  most e f f ic a c io u s  and i s  

a lm ost s p e c i f i c .  Abscesses did respond to zinc 

io n iz a t io n ,  b u t P ro n to s i l ,  in  my opinion rep la ce s  zinc 

as the  e l e c t r o ly t e  o f  choice and th a t ,  in a very



decided manner. N euralgias respond to io n iz a t io n  bu t 

eq u a lly  good r e s u l t s  a re  o b ta ined  now from i n f r a - r e d  

ra y  and sometimes short-wave the rapy , as  does f i b r o s i t i s .  

io n iz a t io n  i s  s t i l l  u se fu l  in w art e r a d i c a t io n ) .

Jones (8) covered the same f i e l d  as  Leduc b u t had 

happy r e s u l t s  in  the  trea tm en t o f  ro d en t u lc e r s  with 

z in c ,  and was in te r e s te d  in  experim ents on lu p u s .  U n ti l  

combined w ith radium th e rapy , by Doyle (9 ) ,  ro d en t  

u lc e r s  recu rred  w ith in  s ix  months in  25% o f  ca ses ,  

permanent cure was a t t a in e d  in a l l  ca ses  by the combined 

method. ( I  have never t r e a te d  a roden t u l c e r . )

P r i e l  A.R. (10) s p e c ia l i s e d  in  the trea tm en t o f  

e a rs  and noses with o u ts tan d in g  success . (Ears , I  have 

found d i f f i c u l t  to  cure with zinc i o n iz a t io n .  They 

e i t h e r  were cured in th re e  o r  fo u r  t rea tm en ts  o r  no t 

a t  a l l ,  more o f te n ,  n o t .  P ro n to s i l  io n iz a t io n  i s  

somewhat more e f f e c t iv e  in o t i t i s  media. 25inc io n iz a t io n  

in  Hay Fever i s  very  e f f e c t iv e  b u t  P ro n to s i l  i s  b e t t e r  

than zinc in  n a sa l  c a ta r rh  tre a tm e n t) .

A case of c o l i t i s  se n t to  him by A rthbuthnot Lane 

was cured by Webb (11), who io n ise d  the  colon with 

0.1% s i l v e r  n i t r a t e ,  thus g a in in g  th e  ab so rp tio n  of the
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s i l v e r  in to  the pro top lasm  o f  the  c e l l s .

T ay ler, H .P. (12) had good r e s u l t s  in  cases o f  ro d en t  

u lc e r s ,  lu p u s , d ip h th e r ia  and n e u r i t i s .  (Lupus has always 

been t r e a te d  by me w ith  u l t r a - v i o l e t  ray  t re a tm e n t ,  the  

Kromayar lamp be ing  e s p e c ia l ly  e f f e c t iv e .  I  have had no 

f a i l u r e s  with a  f a i r l y  la rg e  number o f  cases a lthough  

t r e a tm e n t  has had to  be pro longed . The r e s u l t s  have been 

a e s t h e t i c a l l y  so good, I  have seen no reason to  change in  

view o f  the r e p o r t s  o f  o th e r  t re a tm e n ts .  Only one case  o f  

d ip h th e r ia  has been t r e a te d  by me and th a t  was ex p erim en ta lly  

cured w ith  P r o n to s i l .  Normally D ip h th e ria  cases  a re  

b e t t e r  kep t o u ts id e  a g e n e ra l  h o s p i t a l . )

F in z i ,  N.S. (13) cured many cases  o f  chronic v a r ic o se  

and s y p h i l i t i c  u lc e rs  w ith  z in c . ( S y p h i l i t i c  u lc e r s  I  have 

never t r e a te d  b u t  w ith v a r ico se  u lc e r s  I  have had good 

r e s u l t s  w ith zinc as with P ro n to s i l  i o n iz a t io n ) .

Bokenham, T .J .  (14) rep o r ted  21 cases o f  haemorrhoids 

cured a f t e r  only  a  few trea tm en ts  by z inc  io n iz a t io n  

( I  have n o t been so s u c c e s s fu l .  R e su lts  have v a r ie d ) .

For th re e  y ea rs  R id d e l l  (15) had no f a i l u r e s  in  the  

tre a tm e n t o f  f i f t y - t h r e e  cases o f  ringworm, using a  1% 

s o lu t io n  o f  m ercuric c h lo r id e ,  o r  1% w atery  s o lu t io n  of 

io d in e .
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Taylor and MacKenna (16) cured lu p u s ,  when X-ray and 

u l t r a - v i o l e t  ra y  tre a tm e n t f a i le d *  They improved on 

o rd in a ry  zinc io n iz a t io n ,  by b r i s k ly  rubbing the  i l l -  

developed ep ithe lium  w ith  l iq u o r  p o ta s s a e ,  and then ap p ly ing  

the  usual io n iz a t io n  tre a tm e n t w ith  z in c .  This method 

allowed tre a tm e n t o f  a c t iv e  f o c i  in  the dep ths , and gave 

a much s u p e r io r  s c a r .

Most o f  the d ise ase s  b e n e f i te d  by io n iz a t io n  have been 

mentioned above. The r e p o r t s  quoted, however, a re  only 

r e p r e s e n ta t iv e  o f  a v a s t  number in  the l i t e r a t u r e .  The names 

s e le c te d  have been those who have f i r s t  in v e s t ig a te d  a 

p a r t i c u l a r  d is e a se ,  o r  developed a new method in  t re a tm e n t .  

S u f f i c i e n t  d a ta  has been mentioned to  prove the e f f ic a c y  

o f  io n iz a t io n .  F u r th e r  q u o ta tio n s  would seem to  be 

redundant, f o r  Io n iz a t io n  w i l l  be used d a i ly  in  every 

h o s p i t a l  po ssess in g  a  p h y s io - th e ra p y  departm ent. As L.D. 

B a iley  (17) most s u c c in t ly  says nA few p io n ee rs  have n o t  

on ly  a ttem pted  b u t have succeeded in  p la c in g  t h i s  sc ien c e  on 

a  re p u ta b le  b a s i s ,  i f  n o t  on a  secure  fo u n d a tio n . That 

the  foundation  i s  in secu re  i s  n o t  the  f a u l t  o f  the p io n e e rs  

them selves, b u t due to the  f a c t  t h a t  the  peoples o f  th e  

c o u n tr ie s  which they  have invaded ( i f  such a term  i s
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a p p l ic a b le )  have been slow to  a p p re c ia te  th e  b e n e f i t s  o f  

the  methods w ith  which, u n t i l  r e c e n t ly ,  they  have been 

unacquain ted , though the m a jo r i ty  make use o f  them .rtTimeo 

Danaos e t  dona f e r e n t e s , ”



C H E M O T H E R A P Y .



CaBMDTHEBAPX

Sulphanilam ide was f i r s t  mentioned in  1908 by Gelmo (18) 

a German chem ist s tu d y in g  azo dyes. E isenberg  (19) 

f iv e  y e a rs  l a t e r ,  suggested  the use o f  su lphan ilam ide  

in  M edicine, when he d iscovered  the  b a c te r i c d a l  powers 

i t  possessed  in v i t r o .  Two o th e r  German chem ists ,

M ietsch and K la re r  (20) sy n th e s iz ed  sulphonamide -ch ry so d in e , 

p a ten te d  i t ,  c a l l i n g  i t  " P r o n t o s i l . " Domagk (21) 

working w ith  the two l a s t  named chem is ts ,  d iscovered  th e  

s p e c i f i c  power o f  P r o n to s i l  to  overcome s t r e p to c o c c a l  

sep ticaem ia  in mice.

Becker (22), a f f irm s  Bayer, was the f i r s t  to  use 

P ro n to s i l  as an ex te rn a l  a p p l ic a t io n .  He used i t  in  

a  v a r ie ty  o f  ca ses ,  c a rb u n c le s ,  a b sc e s se s ,  trau m a tic  

u lc e ra t io n  and in skin  d is e a s e s ,  c laim ing good r e s u l t s .

Purd ie  and Fry (23) in  the  same y e a r ,  1937, were 

the  f i r s t  in t h i s  country  to  apply  sulphamilamide l o c a l l y  

to  a  wound. This was a  ch ron ic  wound in f e c te d  by 

s t re p to co c c u s  Baemolyticus fo llow ing  p u e rp e ra l  s e p s is  

th re e  y ea rs  p re v io u s ly .  By a d m in is te r in g  p-aminobenztne- 

sulphonamide o r a l l y  and i r r i g a t i n g  the  wound w ith  a  1%
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s o lu t io n  o f  th e  drug, th e  wounds were s t e r i l i s e d  in th r e e  

weeks, and complete h e a l in g  r e s u l t e d  in s i x .  Various 

o p e ra t iv e  procedures and u l t r a - v i o l e t  ray  trea tm en t 

had f a i l e d  to  g ive  any r e l i e f .  They b e l ie v e d  the r e s u l t  

was n o t  a spontaneous cure b u t  to be due to the 

su lphanilam ide powder in s o lu t io n .

About th e  same tim e, i t  was suggested by S ig e l  (24) 

t h a t  P ro n to s i l  might be u se fu l  as a p ro p h y la c t ic  in the  

tre a tm e n t o f  in f e c te d ,  o r  d i r t y  wounds, and ob ta ined  

prim ary  h e a lin g  when he gave i t  from th e  s t a r t  in  some 

h e a v i ly  contaminated cases .

Ja e g e r  (25) cured c e r t a in  skin  d ise a se s  using 

P ro n to s i l  l o c a l l y ,  and T i l in g  (26) t r e a te d  cases o f  

s t r e p to c o c c a l  empyema with i n t r a - p l e u r a l  in je c t io n s  o f  

th e  same drug.

Colebrook and &enny (27) in je c te d  P r o n to s i l  in to  the  

peritoneum  of mice and four days l a t e r ,  a c u l tu r e  o f  

s t r e p to c o c c i .  There was no to x ic  e f f e c t ,  and ou t o f  

twelve animals so t r e a t e d ,  two died w ith in  th re e  days.

In u n tre a te d  c o n t ro ls ,  however, n ine d ied .

According to B u t t le ,  Gray and Stephenson (28) when 

t e s t i n g  v a r ia t io n s  o f  sulphonamide, the drug was a c t iv e
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a g a in s t  s t r e p to c o c c i ,  gave some p ro te c t io n  a g a in s t  

meningococci, b u t no t a g a in s t  s ta p h y lo c o c c i ,  o r  

pneumococci. Jensen  (35) and M ilian  (63), to  mention 

b u t  two names, found t h a t  su lphan ilam ide  was e f f e c t iv e  

a g a in s t  s ta p h y lo co c c i .  (In my experim ents P r o n to s i l  d id 

on every occasion i n h i b i t  th e  growth o f  s taphylococcus 

aureus and f iv e  cases o u t o f  s ix  were cured when 

s tap h y lo co c c i alone were found and the s ix th  was g r e a t l y  

improved. Many cases  o f  mixed in f e c t io n  -  s t r e p to c o c c i ,  

s ta p h y lo co cc i and pneumococci -  r e a c te d  favou rab ly  and 

were cured . Sulphanilam ide th e re fo r e ,  in  my op in ion , 

does i n h i b i t  these  germs. In my s e r i e s  no meningococcal 

cases  were met).

Good r e s u l t s  a g a in s t  s t r e p to c o c c i ,  both  in  experiments 

on mice and again in man, were re p o r te d  by Long and B l is s  

(29)

S i n c l a i r  (30), a Canadian d e n t i s t ,  t r i e d  the e f f e c t  

o f  su lphanilam ide lo c a l l y  in  ro o t  so ck e ts  o f  in fe c te d  

t e e th  and in  compound f r a c tu r e s  o f  the  jaw , secu r in g  

more prompt h e a l in g  as  a r e s u l t .

An oin tm ent co n ta in in g  P r o n to s i l  and app lied  l o c a l l y  

in  fu ru n c u lo s is  and impetigo c le a red  these  co n d it io n s
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up -  Merz (31)*

In 1937, Bohlman (32) suggested  o r a l  a d m in is t ra t io n

f o r  c rush ing  i n j u r i e s  and compound f r a c t u r e s ,  and l a t e r

t r i e d  lo c a l  a p p l ic a t io n s  w ith su c cess .  He c i t e s

Mellon and Co-Workers (33) as r e p o r t in g  t h a t  su lphan ilam ide

does no t n e u t r a l i z e  to x in s ,  b u t  t h a t  i t  in c re a se s  th e

m o b il iz a t io n s  o f  phagocy tic  c e l i s  a t  th e  s i t e  o f
a

i n f e c t io n ,  and hasAb a c t e r i o s t a t i c  e f f e c t .  (With regard  

to  th e  s ta tem en t t h a t  su lphan ilam ide  does n o t  n e u t r a l i z e  

to x in s ,  my p a t i e n t s ,  a f t e r  t r e a tm e n t ,  c o n s i s t e n t ly  s t a te d  

they  f e l t  much b e t t e r  th e  fo llow ing  day. This could 

n o t  have been e n t i r e l y  due to  the  c lea n s in g  o f  th e  wound 

and consequent red u c tio n  in abso rp tion  o f  to x in s .  I t  was 

too ra p id .  I t  may have been p sy ch o lo g ica l  to  some 

e x te n t ,  b u t  th i s  would n o t  occur in  every ca se .  Case 35 

(See Case Reports) died o f  toxaemia, a f t e r  tre a tm e n t was 

stopped , b u t h i s  tox ic  co n d it io n  improved so much w ith 

p r o n to s i l  io n iz a t io n  th a t  i t  was v i s i b l e ,  even to  h is  

r e l a t i v e s .  Oral a d m in is t ra t io n  may n o t ,  v i s i b l y  nor 

o b je c t iv e ly ,  appear to  n e u t r a l i z e  to x in s  on account o f  

i t s  own depress ing  e f f e c t ,  b u t  by io n iz a t io n ,  I  am o f  

opinion t h a t  i t  does, to  some e x te n t ,  n e u t r a l i s e  to x in s .

The r e p o r t  o f  my experiments show the b a c t e r i o s t a t i c
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e f f e c t  to be most d e f in i t e  and pow erful)

S ince w r i t in g  t b i s ,  the  paper  by Osgood and Brownlee

(34) bas been perused . In tb i s  paper  i t  i s  s t a t e d  t b a t  

th e  major a c t io n  o f  su lphan ilam ide  on th e  baem olytic  

s trep to co cc u s  seems to be n e u t r a l i z a t io n  o f  th e  to x in s .

I t  decreases  the  r a t e  o f  c e l l  d iv is io n ,  and does n o t  k i l l  

th e se  organisms d i r e c t l y .  I t  a llow s th e  b a c t e r i c i d a l  

p ro p e r t ie s  o f  the human serum and phagocy tosis  o f  leu co cy te s  

to  k i l l  the germs. There i s  no d i r e c t  e f f e c t  on 

p h ag o cy to s is ,  they  b e l ie v e .  A case i s  quoted by Mellon, 

in  which c u l tu r e s  rev ea led  a pure  growth o f  s trep to co cc u s  

haem oly ticus, b u t  a f t e r  t r e a tm e n t  y ie ld ed  a  growth o f  

d ip h th e ro id s  and comment i s  made on the r e v e r s i b i l i t y  o f  

d ip h e ro id s  to  s t r e p to c o c c i  (Did th i s  occur in  Case No. 12 

h e re in  rep o r ted ? )

The i n t e r e s t  in su lphanilam ide and the re se a rch  

ta k in g  p lace  from 1938 onwards, may be l ik e n ed  to a 

spearhead -  broadening w idely , the  f u r th e r  we go from 

the  p o in t  o f  a t t a c k .  I t  becomes in c re a s in g ly  d i f f i c u l t  

to  p lace  each worker in ch ro n o lo g ica l  o rd e r  accord ing  to  

h i s  due, and a t  th e  same time n o t  be l e f t  w ith  a  jumble 

o f  chem istry  and p r a c t i c a l  experim ents . As th e  paper
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deals  w ith  l o c a l  a p p l ic a t io n ,  th e  re se a rc h  d ea lin g  w ith  

o r a l  a d m in is t ra t io n  o f  the drug has been o m itted , excep t 

so f a r  as i t  may a f f e c t  l o c a l  le s io n s  v ia  the  g e n e ra l  

system ic r o u te .

In *Becent Advances in  Chemotherapy*1 (1939), F in d lay

(35) s t a t e s  t h a t  su lphan ilam ide , when g iven o r a l l y  o r  

subcu taneously , becomes w idely  and uniform ly d i s t r ib u t e d  

in  th e  body, excep t in  bone and f a t ,  which have a 

sm a lle r  c o n c e n tra t io n ,  and l e s s  in  th e  plasma, than in  

whole b lood. I t  i s  found in s a l i v a ,  sw eat, b i l e ,  p a n c re a t ic  

j u i c e ,  plasma e t c .  I t  p asses  to o ,  in to  th e  amnio t i c  

f l u i d  and th e  fo e tu s ,  when g iven to  p reg n an t r a b b i t s .

In man, i t  passes  slow ly in to  the  c e re b ro - s p in a l  f l u i d .  

(Experiments 4 and 10 w ith P ro n to s i l  gave a v i s i b l e  

confirm ation  o f  the w idespread d i s t r i b u t io n  a f t e r  

io n iz a t io n ,  b u t t h i s  i s  f u l l y  rep o r ted  on l a t e r  in  th e  

l i s t  o f  experim ents c a r r ie d  out by me.)

Given by mouth or in tra m u sc u la r ly ,  a c o n cen tra t io n  

o f  10 -  20 mgm p e r  cen t in  the blood may be se cu red .

A s in g le  dose reaches i t s  maximum c o n c en tra t io n  in  the  

blood in  a  few hours and i s  soon being  ex c re ted . The 

maximum c o n c e n tra t io n ,  however, can be m aintained by
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sm a lle r  continued o r a l  a d m in is t r a t io n s .  Here, however, 

the  danger o f  to x ic  symptoms looms up, so t h a t  where 

p o s s ib le  e x te rn a l  a p p l ic a t io n  would be the i d e a l ,  e s p e c ia l ly  

so , in weak o r  d e b i l i t a t e d  p a t i e n t s .  Again, by lo c a l  

a p p l ic a t io n ,  the  wounds can be s a tu ra te d  w ith  su lphan ilam ide . 

A c o n c e n tra t io n ,  around the  wound, approaching 800 mgm. p e r  

c e n t  f o r  some co n s id e rab le  tim e i s  secured a s  a g a in s t  

th e  10-20 mgm. p e r  c e n t  o b ta ined  by system ic m edication — 

Jensen , Johnsrud and Nelson (36). S tuck , Maxwell and 

Monsalvo (37) quote s im i l a r  f ig u r e s .  Jensen a f t e r  

im plan ting  10 gms. o f  su lphan ilam ide in  a wound, found 

the  blood co n c en tra t io n  v a r ie d  as fo llow s
1210
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Most a n t i s e p t i c s  are  used in  co n c e n tra t io n s  which 

d es tro y  the le u co cy te s  b e fo re  d es tro y in g  the b a c t e r i a  -  

Fleming (38). Su lphan ilam ide, he s t a t e s ,  on ly  a f f e c t s  

le u c o c y t ic  fu nc tion  in  c o n cen tra t io n  some tw en ty -f iv e  

tim es g r e a t e r  than can be a t t a in e d  in  the human body, 

w h ile  i t  i n h i b i t s  th e  growth o f  s trep to co cc u s  pyogenes 

in  co n c en tra t io n  o n e - f i f t i e t h  o f  such th e ra p e u t ic  

c o n te n t r a t io n .  He summarised i t s  p r o p e r t i e s  as fo l lo w s :-  

1 . Sulphanilam ide i s  s p e c i f ic  in  a c t io n .

(With fo u r  excep tions , a l l  the  cases t r e a t e d  

in  my in v e s t ig a t io n  were types known to  be 

s u s c e p t ib le  to  su lphan ilam ide . No comment can 

th e re fo r e ,  be made on t h i s  p o in t)

2* Sulphanilam ide has l i t t l e  a n t i b a c t e r i a l  a c t io n  

when la rg e  numbers o f  b a c te r i a  are  p re s e n t .

(This i s  d e f i n i t e l y  so in  many o f  the cases 

re p o r te d  which f a i l e d  to r e a c t  to  io n iz a t io n ,  

e s p e c ia l ly  those w ith  ea r  t r o u b le s .  Mention 

i s  made o f  th i s  in  the d isc u ss io n  l a t e r ) .

3 .  Sulphanilam ide i s  in h ib i te d  in  a c t io n  in  e x t r a c ts  

o f  b a c t e r i a  and in  peptone.
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4. Sulphanilam ide i s  e s s e n t i a l l y  b a c t e r i o s t a t i c  in  

a c t io n  and th e  defences o f  the body complete 

th e  d e s t ru c t io n  o f  the b a c t e r i a .

(A ll my cases confirmed th i s  p o in t  as d id  my 

experiments 6, 7, 8, & 9, so f a r  as the a c t io n  

o f  P r o n to s i l  Io n iz a t io n  i s  b a c t e r i o s t a t i c ) .

On ano ther  o ccas io n , Fleming (39) showed t h a t  serum 

and su lphan ilam ide i n h i b i t s  the  growth o f  s t r e p to c o c c i ,  

b u t  b lood and su lphan ilam ide did no t do so . Local a p p l ic a t io n  

should th e re fo re  on t h i s  account be more e f f e c t i v e .  A gains t 

t h i s  i s  the  f a c t  t h a t  in  c o n ta c t  w ith pus, w ith a la rg e  number 

o f  b a c t e r i a ,  o r  w ith  peptone, the a c t io n  of su lphan ilam ide  

was h in d e red , o r  no a c t io n  a t  a l l  took p la c e .  T h e o re t ic a l ly ,  

s t a t e s  P ro f .  Fleming 11. . . .  .su lp h an ilam id e  should n o t  be 

a  very  good a n t i s e p t i c  f o r  wounds t h a t  a re  r e a l l y  s e p t i c . "

" I t  m ight, however, be argued th a t  i t  would be q u ite  

easy to  wash o u t the pus from the c a v i ty  o f  the wound, 

and t h a t  sulphanilam ide then ap p lied  l o c a l l y  would 

succeed . We have now to  co n s id e r  th e  sloughs which 

cannot be washed away. These, l i k e  the pus, eon ta in  

m u ltitudes  o f  b a c te r ia  and many broken down c e l l s  which, 

in  t h e i r  break ing  down, have l i b e r a t e d  p r o te o ly t i c  

ferm ents , and these in t h e i r  turn  have broken down



p ro te in s  in to  pep tones. The p o s i t io n  in  the sloughs i s ,  

th en , e x a c t ly  as i t  was in th e  pus and th e re  could be no 

reaso n ab le  hope o f  l o c a l  a p p l ic a t io n  o f  su lphan ilam ide 

in f lu e n c in g  the i n f e c t i o n . '1 ( I t  i s  most d e f i n i t e l y  

t ru e  t h a t  su lphanilam ide i s  n o t  e f f e c t iv e  in  the p resence  

o f  much pus. This i s  exem plified  in  some o f  the cases  

o f  o t i t i s  media e t c . ,  where the c le a n s in g  by H202 was no t 

s a t i s f a c t o r y .  On the  o th e r  hand, p a t i e n t s  have been 

cured where sloughs were p r e s e n t .  My op in ion  i s  t h a t  

t h i s  was e f fe c te d  by the P ro n to s i l  being fo rced  in  behind 

the  slough by th e  c u r r e n t ,  as a p in c e r  movement. Local 

a p p l ic a t io n  of a powder had proved to  be u se le s s .  The 

su c c ess ,  o r  o th e rw ise , o f  the io n iz a t io n  method depends 

on th e  slough n o t  being too “j u i c y '1 and on the c leansed  

p a r t  o f  the  wound being  f re ed  from l i q u i d  pus a f t e r  

t re a tm e n t ,  and a lso  to a good blood supply  to  th e  p a r t .  

When once t h i s  foo th o ld  has been g a in ed , the p in c e r  

movement by io n iz a t io n  i s  extended by each subsequent 

treatment,) •

B u t t le  (40) found t h a t  a g a in s t  b a c t e r i a  in  a poor 

medium f o r  supporting  growth, e .g .  u rine  or b lood, 

system ic  trea tm en t by su lphanilam ide i s  very e f f e c t iv e ,  

b u t ,  i f  in  a good medium e .g .  a c o l l e c t io n  o f  pus or  o th e r
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p ro d u c ts  o f  t i s s u e  b reak  down, drugs have l i t t l e  e f f e c t .  

Sulphanilam ide should be more e f f e c t i v e  in prophylaxis than 

in  cu re . L o ca lly  su lphanilam ide has no t y e t  been used 

e x te n s iv e ly .

In the  experim enta l f i e l d  Jensen  C36) f r a c tu r e d  

r i b s  in  mice and contam inated the f r a c tu r e s  with 

s taphylococcus au re u s .  The r e s u l t  o f  trea tm en t was -  

in c idence  o f  in f e c t io n  in  c o n t ro ls  71%?when su lphanilam ide 

was given sy s te m ic a l ly  80%5and when given l o c a l l y  only 

20% A few months a f t e r  the p u b l ic a t io n  o f  t h i s  paper 

H i t t i  141J p resen ted  h is  r e p o r t  on lo c a l  a p p l ic a t io n  o f  

su lphanilam ide to  a r t i f i c i a l l y  produced wounds. There 

was no sign  of lo c a l  i r r i t a t i o n  in  doses o f  1 -  2 gms. p e r  

k i lo  and even up to  5 -  6 gms p er  k i lo ,  l i t t l e  t o x i c i t y  

was shown. The e f f e c t  was much more prolonged than by 

th e  mouth, though the  c o n c en tra t io n  in the blood i t s e l f  

was n o t  so g r e a t .  The anim als, a r t i f i c i a l l y  wounded, 

the  wounds in fe c te d  with s t r e p to c o c c i ,  then packed 

w ith su lphan ilam ide , su rv ived  f o r  8 - 1 0  days, i f  no t 

i n d e f i n i t e l y .  He envisaged with confidence , th e  p re v e n ta t iv e  

and c u ra t iv e  trea tm en t o f  s e p t ic  com plications o f  war 

wounds, and o f  lo c a l  trea tm en t as  a p rec io u s  a d ju n c t  to  

o r a l  a d m in is t ra t io n s .
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At the  P a s te u r  I n s t i t u t e ,  Legroux (42) reproduced  

a cond ition  e q u iv a le n t  in m icrobic s t a t e  to  a war wound 

o f  12 -  30 hours d u ra t io n ,  by crush ing  th e  Adductor 

Magnus Muscle in  g u in e a -p ig s ,  im plan ting  a  sm all square 

o f  c lo th  in fe c te d  w ith a c u l tu r e  o f  s t r e p to c o c c i  and then 

s u tu r in g  up the  wound. The animals d ied in 18 -  48 hours . 

When however, su lphan ilam ide  was placed in  the wound as w e ll ,  

death was delayed th re e  days and f o r  a  f u r t h e r  th ree  

days i f  the wound was opened and more powder i n s u f f l a t e d .

I f ,  in s te a d  o f  t h i s  i n s u f f l a t i o n ,  su lphanilam ide was now 

g iven  p e r  os , l i f e  was prolonged fo r  twelve days, and by 

removing the  fragment o f  c lo th  and pus on the  tw e lf th  day 

and r e p u lv e r i s in g ,  th e  animal l iv e d  in d e f in i te ly #

In fe c t io n  once e s ta b l i s h e d  was n o t  stopped by the  in s u f f l a t i o n  

o f  the  wound, nor by o ra l  t re a tm e n t .  These experim enta l 

f in d in g s  were confirmed in the French .Army, when i t  was 

found t h a t  to  have su lphanilam ide in  wounds im m ediately was 

much more e f f e c t iv e  than to w a i t  f o r  debridem ent.

(X have g iven none o f  my cases su lphan ilam ide by the mouth.

To have done so would only  have in troduced  doubt as to  which 

trea tm en t was g iv in g  r e s u l t .  Again, Legroux s t a t e s ,  t h a t  

when in fe c t io n  was e s ta b l i s h e d ,  in s u f f l a t i o n  o f  the  wound
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or o r a l  tre a tm en t by su lphan ilam ide d id  n o t e f f e c t  th e  wound. 

This i s  t ru e  o f  s e v e ra l  o f  the cases  r e p o r te d  l a t e r ,  b u t  

th e  in f e c t io n  was overcome by io n iz a t io n ,  even when i t  

had been e s ta b l i s h e d  fo r  some co n s id e rab le  t im e) .

Experimenting on r a b b i t s '  b r a in s  w ith  l o c a l  a p p l ic a t io n  

o f  su lphan ilam ide , R usse ll  and F a lconer  (43) found no 

a p p rec iab le  damage to the  t i s s u e s  b u t  ex cess iv e  q u a n t i t i e s  

gave r i s e  to fo re ign  body r e a c t io n .

In experim ents c a r r ie d  o u t  by Hawking (44) on g u inea-  

p ig s ,  lo c a l  tre a tm e n t was more e f f e c t iv e  in  p rev en t in g  

in f e c t io n  o f  wounds by gas gangrene organisms than system ic 

tre a tm e n t .  The u n tre a te d  animals died in  tw en ty -four 

h ours . Treated an im als, f o r  the  most p a r t ,  were saved.

Reports o f  a c tu a l  l o c a l  trea tm en ts  o f  human le s io n s  

a re  f a i r l y  numerous and show g r e a t  d iv e r s i t y  o f  d ise ase s  

t r e a t e d ,  although the numbers o f  cases  quoted a r e  n o t 

l a r g e .

Glover (45) s u c c e s s fu l ly  t r e a te d  Gonococcal Ophthalmia 

Neonatorum.

In the trea tm en t o f  b o i l s ,  ca rb u n c les , c e l l u l i t i s ,  

in fe c te d  wounds, abscess c a v i t i e s ,  v a r ic o se  u lc e r s ,  

burns and t o n s i l l i t i s ,  Bosse and Bosse and S ch irp  (46)
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employed su lphan ilam ide in  l o t i o n ,  powder and o in tm ent.

Some ca ses ,  which responded p o o rly  to  o r a l  t re a tm e n t ,  

were cured by lo c a l  a p p l ic a t io n .  (With the excep tion  o f  

t o n s i l l i t i s ,  s im i la r  types o f  c a se s ,  which f a i l e d  to 

r e a c t  to  o ra l  o r  lo c a l  tre a tm e n t are  quoted in  t h i s  

th e s i s  and were cured by the io n iz a t io n  method.)

Chandler (47) had good r e s u l t  in  the  tre a tm e n t o f  

chron ic  o s te o -m y e l i t i s .

Sezary (4S) r e p o r ts  e x c e l l e n t  r e s u l t s  by using 

powdered su lphanilam ide l o c a l l y  in the t re a tm en t o f  

s o f t  chancre and in skin  l e s io n s ,  and quotes Hanchell 

and Lepinay as  having had l i k e  c u re s .  Gate and C u i l l e r e t ,  

he s t a t e s ,  found powdered su lphan ilam ide  p e r  se was more 

e f f ic a c io u s  than when used in th e  form o f  an o in tm ent.

(In d e rm a t i t i s ,  I  found P ro n to s i l  io n iz a t io n  d id  n o t 

prove o f  any use. The germs were c o n t ro l l e d ,  b u t  th e  

sk in  was n o t  s t im u la ted  to new growth. i t  was e f f e c t iv e  

in  fu ru n c u lo s is ,  b o i l s  and im petigo c o n ta g io s a . ) .

In an ou ts tan d in g  r e p o r t  Jensen , Johnsrud and Nelson

(36) gave d e t a i l s  o f  a method they  evolved by in s e r t in g  

5 - 1 5  grms. o f  su lp h a n i la m id e ,a f te r  c lean ing  up th e  wound, 

in to  compound f r a c tu r e s  and compound d is lo c a t io n s .  Forty-one
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eases were t r e a te d  and a l l  healed  by f i r s t  in te n t io n  

excep t two, which were re-compounded and l a t e r  hea led  

p e r f e c t l y .  T heir  r a t e  o f  in f e c t io n  had p re v io u s ly  been 

27$. This paper, a f t e r  i t s  p u b l ic a t io n  in  J u ly  1939, 

a p p a re n t ly  aroused the i n t e r e s t  o f  surgeons in  th e  use o f  

su lp h an ilam id e . In the fo llow ing  y ea r  many re p o r ts  appeared .

B r i t t a i n  and L a t t e r  (49) and Hodgson and McKee (50) 

found t h a t  wounds t r e a te d  a f t e r  the manner o f  Jen sen , 

showed b e n e f i c i a l  r e s u l t s ,  p o s t -o p e ra t iv e  in f e c t io n  and 

p y rex ia  were ex cep tio n a l and t h a t  even Cl. W elchii 

in f e c t io n  remained confined  to  the wound.

L e v a d i t i ,  G errard-M oissonnier, B rechot and 

Tournay (51) secured very s a t i s f a c  tory  r e s u l t s  in  the 

l o c a l  t rea tm en t o f  twelve o ld  wounds. A ll  markedly 

improved.

The c u ra t iv e  p ro p e r t ie s  o f  sulphanilam ide a g a in s t  human 

in f e c t io n  by haem olytic s t r e p to c o c c i ,  and by some o f  the 

gas gangrene organisms, s t a t e  F u l le r  and James (52), make 

t h i s  drug o f  g r e a t  importance in the trea tm en t o f  war 

wounds. Most deaths from in f e c t io n s  in the G reat War 

were due to these  two groups o f  organisms. The 

haem olytic  s t r e p to c o c c i  were a lso  re sp o n s ib le  f o r  the
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g r e a t  m a jo r i ty  o f  com plica tions  (Douglas, Fleming and 

Colebrook, 1930)

90% prim ary h e a l in g  in  compound f r a c tu r e s  was secured  

a f t e r  l o c a l l y  im plan ting  su lphan ilam ide  by Watson Jones 

(53). Nor, he s t a t e s ,  can th e re  be any doubt as  to  th e  

v a lu e  o f  th e se  p re p a ra t io n s  (su lphanilam ide) in  such ca ses .

H ea ling  w ith  drunks and p a t i e n t s  in  poor p h y s ic a l  

c o n d i t io n ,  S tuck, Maxwell and Monsalvo (37) t r e a te d  

twenty-one f re sh  compound f r a c tu r e s  and f iv e  compound 

f r a c tu r e s  which had p re v io u s ly  had o s te o -m y e l i t i s  o f  some 

months d u ra t io n .  These cases  were a l l  p la te d  and c losed  

w ith o u t  d ra in s .  Twenty-two hea led  by prim ary  union, the

o th e r s ,  a t  th e  time o f  the r e p o r t  had n o t  then h ea led .
(54)

The War O f f ic e Arecommended the im p lan ta t io n  o f  

su lphanilam ide in to  the depths o f  wounds a t  the time o f  

debridem ent. Owing to  the outcome o f  the campaign in  

F rance , and the c h a o t ic  co n d i t io n s  p r e v a i l in g ,  few cases  

o f  lo c a l  trea tm en t were ab le  to be followed up and re p o r te d  

on -  Page (55). His im pression  was, t h a t  th e  in c id en c e  o f  

secondary in fe c t io n  in wounds t r e a te d  w ith su lphan ilam ide  

was lower than he expected from h is  experience  o f  th e  l a s t  

War. Colebrook (56) spoke in  much the  same s t r a i n  and

35



quoted one s e r i e s  o f  seven o r  e ig h t  c a se s ,  two had 

a c q u ired  a  s t r e p to c o c c a l  in f e c t io n ;  the  o th e rs  hea led  by 

f i r s t  i n t e n t i o n .  At two C .C .S .  ten  ca ses  t r e a t e d  by 

packs remained f r e e  from in f e c t io n  up to  f iv e  days a f t e r  

t r e a tm e n t .  Handley 157), O g ilv ie  158), Page (59) and 

King (60) a l l  re p o r te d  t h e i r  im pressions as be ing  fav o u rab le  

in  the  war wounded they  had t r e a t e d .  O g ilv ie  based h i s  opinion

on th re e  hundred cases  from Dunkirk. King was th e  f i r s t

to quote a c tu a l  cases and these  were from memory. iie 

c leansed  the wounds w ith  Peroxide a f t e r  s u rg ic a l  t re a tm e n t ,  

and then packed with su lphan ilam ide . No such cases d ied , 

and even wounds 48 -  72 hours old showed improvement in  

t h e i r  co n d it io n .  When the powder ran s h o r t ,  and f l a v in e  

packs were employed, some p a t i e n t s  died and most had 

toxaemia in some degree. ( I t  i s  o f  i n t e r e s t  t h a t  in 

February , 1941, King should remark the b e n e f i c i a l  e f f e c t  

o f  BgC^combined w ith su lphan ilam ide . This has been th e

ro u t in e  trea tm en t given in my cases  s in ce  A p r i l  1940)

Biches (61) and Buxton (62) t r e a te d  a i r  r a id  

c a s u a l t i e s  w ith  powdered su lphan ilam ide and found the 

method s a t i s f a c t o r y .
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In S i r  Harold G i l l i e s *  p l a s t i c  su rg e ry  u n i t ,  Colebrook 

(63) e l im in a ted  in f e c t io n  from s u p e r f i c i a l  g ra n u la t in g  

wounds. He bad been a s to n ish e d  a t  the  r e s u l t s  in  old 

burns and in fe c te d  road a c c id e n t  c a se s .

In  acu te  in f e c t io n s  o f  s t r e p to c o c c i  and s ta p h y lo co cc i 

such as im petigo , M ilian (64) found an a lc o h o lic  s o lu t io n  

o f  su lphanilam ide e f f e c t iv e  as a l o c a l  a p p l ic a t io n .

S ep tic  s in u ses  c le a re d  up a f t e r  i r r i g a t i o n  w ith 

P ro n to s i l  so lu b le  -  C h ildrey  (65 ;.

By i n j e c t i n g  P ro n to s i l  in to  the p le u r a l  c a v i ty ,

Smith (66) cured an empyema in a rem arkably s h o r t  course  

o f  t re a tm e n ts .  O ther cases which responded w e ll  were 

a b scesses ,  where gauze soaked w ith  the su lphanilam ide 

p re p a ra t io n  was used as a packing, o r  by the use of an 

o in tm en t.

Two nurses  having been found to be n asa l  c a r r i e r s  

o f  d ip h th e r ia ,  Payne and Auchinleck (67) i n s t i t u t e d  

f re q u e n t  use o f  a sulphathiozoje s n u f f .  The swabs were 

n eg a tiv e  on the second day and remained so fo r  7 -  12 

days. ( Case No. 12 was a n asa l  d ip h th e r ia  which was 

cured by io n iz a t io n  w ith  P r o n to s i l .  I t  i s  on ly  suggested 

t h a t  io n iz a t io n  might prove of use in r e f r a c to r y  cases o f  

n a s a l  d ip h th e r i a . )



In the p o s t -o p e ra t iv e  t re a tm e n t  o f  r e s e c t io n  o f  the 

rectum , Mayo and M il le r  (68) a f t e r  c le a n s in g  w ith  

Hydrogen Perox ide , used i r r i g a t i o n s  o f  su lphan ilam ide In 

normal s a l in e .  A year*s work on th ese  l i n e s  had proved 

very  s a t i s f a c t o r y .  They b e l ie v e d  th a t  t h i s  use of 

perox ide  o f  hydrogen had enhanced the a c t io n  o f  th e  

su lphanilam ide in accordance w ith  S h a f f e r ’s theo ry  t h a t  

th e  mode o f  a c t io n  o f  su lphanilam ide i s  due to i t s  ox id a tio n  

p ro d u c ts .  ( I  have p re v io u s ly  mentioned the ro u t in e  t re a tm e n t 

adopted in my c a s e s .  I  have been hoping to meet a 

p a t i e n t  w ith  two f a i r l y  s im i la r  l e s io n s  to t r e a t  one 

le s io n  with HgOg and then app ly  P ro n to s i l  and the o th e r

d iseased  p a r t  t r e a t  w ith H2 O2 and io n is e  w ith  P r o n to s i l .

No such case has y e t  appeared. This p a r t i c u l a r  c o n t ro l  i s  

a t  p re s e n t  la c k in g .  I t  must be noted t h a t  a  good number 

o f  my cases had been t r e a te d  l o c a l l y  w ith  su lphan ilam ide 

powder and then cured with i o n i z a t i o n ) .

At the Mayo C l in ic ,  H e r re l l  and Brown (69) using  a  

s o lu t io n  of su lphan ilam ide  in normal s a l i n e ,  t r e a t e d  

twenty-one cases of o p e ra t iv e  and traum atic  wounds o f  the  

s c a lp ,  thorax  and perica rd ium  as w ell  as  f r a c tu r e s  and 

s in u s e s .  The r e s u l t s ,  though n o t uniform, were so



s a t i s f a c t o r y  as to  j u s t i f y  c o n t in u a t io n .  They b e l ie v e d  

the  b e n e f i c i a l  e f f e c t  o f  l o c a l  a p p l ic a t io n  can be ex p la in ed  

to  some e x te n t  by a b s o rp t io n .  On the o th e r  hand th e  

ab so rp tio n ,  where th e  wound a re a  was sm all, was so s l i g h t  

as to be in d e te c ta b l e .  The r e s u l t s  were out o f  p ro p o r t io n

to  th e  response  expected from th e  c o n c e n tra t io n  p r e s e n t ,  

judged by o th e r  methods o f  a d m in is t r a t io n .  (This may be 

explained  by the amount o f  serum p r e s e n t .  X have n o tic e d

w ith  io n iz a t io n ,  t h a t  a f t e r  se v e ra l  t rea tm en ts  a wound 

tends to become tanned by the P r o n to s i l .  I t  becomes 

dry. The a s to n is h in g ly  ra p id  growth o f  sk in  o r  h e a l in g  

t i s s u e  now slows down a t  t h i s  s ta g e .  The ions o f  the 

t i s s u e s  have been rep la ced  e n t i r e l y  by P ro n to s i l  io n s .

The co n c en tra t io n  can be too g r e a t .  The body f lu id s  can 

n o t then p lay  t h e i r  im portan t p a r t )

Unusual i l l - e f f e c t s  were re p o r te d  by Frankland (70) 

and F le tc h e r  (71). The former quoted s ix  cases o f  

fo o t-d ro p ,  g lu te a l  p a r e s i s  and u lc e r a t io n  o f  the  sk in  

w ith  p e r s i s t e n t  s in u s ,  fo llow ing  in j e c t io n s  o f  

su lphan ilam ide . F le tc h e r  quoted a case o f  complete an u r ia  

w ith  f a t a l  te rm in a tio n  fo llow ing  su lp h ap y rid in e  t re a tm e n t 

by the  mouth in  a case o f  pneumonia. The more common



to x ic  e f f e c t s  o f  o r a l  a d m in is t ra t io n  need n o t be d iscussed  

a t  le n g th  -  nausea, vom iting , abdominal p a in ,  d ia r rh o e a ,  

an o rex ia , m ala ise , weakness, v e r t ig o ,  t in g l in g ,  d i s o r i e n t a t i o n ,  

r a s h e s ,  a c id o s is ,  c y a n o s is ,  hyperpyrex ia , shock, ja u n d ic e ,  

sulphaemoglobinaeraia, anaemia, leu co p en ia , a g ra n u lo c y to s is ,  

o p t ic  n e u r i t i s  and psychosis  - B ig ie r  and Haralambie (72)

These co m p lica tio n s , i f  uncommon, are  n e v e r th e le s s  

e n t i r e l y  avoided when lo c a l  trea tm en t i s  u t i l i s e d .  For 

l o c a l  l e s io n s ,  lo c a l  t re a tm en t is^ a c c o rd in g  to  the r e p o r t s  

p rev io u s ly  quoted in t h i s  s e c t io n ,  o f  undoubted and 

in e s tim ab le  va lue . As a l o c a l  p ro p h y la c t ic  th e  sulphonamides 

a re  alm ost a d e f in i t e  gu a ran tee  o f  a smooth, uncom plicated, 

h e a l in g  by f i r s t  i n t e n t io n .  When in f e c t io n  has taken 

p la c e ,  lo c a l  trea tm en t i s  n o t so u n fa i l in g  b u t  n e v e r th e le s s  

i s  o f  paramount im portance.
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EXPERIMENT No. I .

A B

f m

Blectko&s

A

LSf\ THER

>****<

c o r k P R O N T O S I L

£L£CTROlD£.

u m im  saline: cork

\

& g la s s  tube (A) was plugged a t  one end w ith  a  cork 

through which passed  a  w ire  e le c t ro d e ,  as ind ica ted*

The o th e r  end was covered w ith  f in e  l e a t h e r .  This tube 

was f i l l e d  w ith  5% P ro n to s i l  Soluble* The l e a t h e r  covered 

end was jammed t i g h t l y  in to  a  s l i g h t l y  l a r g e r  tube (B), 

f i l l e d  w ith  normal s a l in e  and plugged a t  the o th e r  end by 

a cork  through which was f i t t e d  a c o i le d  w ire e le c t ro d e .

A g a lv a n ic  c u r re n t  A 5 m ille-am peres ( 5 M.A.) was 

p assed , the  p o s i t iv e  te rm in a l being  a t  the  P r o n to s i l  end o f  

the  combined tube , and the nega tive  a t  the  normal s a l in e  end.

In f iv e  minutes a  f a i n t  r in g  o f  co lour  around the edge 

o f  th e  l e a th e r  drum was observed to have come through in to  

tube  (B). In  10 minutes the  drum was covered w ith dye,
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and in  an o th e r  f iv e  minutes the su r fa c e  was densely- 

s ta in e d  and d i f fu s io n  in to  the  normal s a l i n e  i t s e l f  

had taken p lace  fo r  about 1/L6th inch  in  dep th . The tubes 

were se p a ra te d  and the  parchment shaken f r e e  o f  su p e rf lu o u s  

f l u i d .  A f te r  washing the g la s s  tu b e s ,  the parchment 

was rep laced  and equal q u a n t i t i e s  o f  c lean  w ater p laced  

in  each . The tube was shaken to wash th e  l e a t h e r  on 

bo th  s id e s .  The so lu t io n  on the  P r o n to s i l  s ide  (A) was 

somewhat darker than t h a t  on s id e  (B).

CONCLUSIONS. When a g a lv a n ic  c u r r e n t  i s  passed  through 

P ro n to s i l  so lu b le  under the p o s i t iv e  p o le ,  passage o f  the  

red  dye a t  l e a s t  takes  p lace  through a l e a t h e r  membrance. 

The amount passed i s  q u ite  ap p rec iab le  and takes p la ce  

r a p id ly .
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EXPERIMENT No. 2.

A
%)
&‘*T

1K
- \ ,

&
%ft

<
' P R O N T O S I L  LEAfH -E^ Ki oR N I R L  S# \L IN fE

The same tubes were used as in  Experiment No. 1 , b u t  

w ithou t the e le c t ro d e s ,  and w ithou t the  passage o f  any 

c u r r e n t .  Osmosis alone was allowed to take p la c e .

In f iv e  hours a very f a i n t  s ta in in g  could be seen on 

th e  normal s a l in e  s id e  o f  the  l e a t h e r  and i t  took twelve 

hours b efo re  the co a tin g  was as dense as i t  had been a f t e r  

f i f t e e n  minutes o f  io n iz a t io n .

CONCLUSIONS. Comparing experim ents 1 and 2 the passage  

o f  P r o n to s i l  through a membrane by io n iz a t io n  i s  about 

f i f t y  times as r a p id  as by simple osmosis.
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EXPERIMENT No. 3.

r Using the same tubes as in  Experiment 1 . ,  the  

P ro n to s i l  tube (A) was connected w ith  the n eg a tiv e  p o le  

and the g a lv an ic  c u r r e n t  passed  a t  5 M.A. f o r  15 m inu tes .

No s ta in in g  was v i s i b l e  on th e  membrane, and the 

same co n d it io n s  p re v a i le d  f o r  a f u r th e r  f iv e  minutes 

a t  double the  amperage, iv.
When the c u r r e n t  was re v e rse d ,  s ta in in g  was v i s i b l e  in  

f i v e  m inutes.

CONCLUSION. P r o n to s i l  i s  only  io n is a b le  under th e  p o s i t iv e  

p o le .

V
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EXPERIMENT Mo. 4.

On the  upper s id e  o f  a  l i v e  f lo u n d e r  an e le c t ro d e  

was p laced  as in d ic a te d .  This pad was soaked in 

normal s a l in e  and a t ta c h e d  to the  cathode. The 

p o s i t iv e  p o le ,  the  pad o f  which was moistened w ith 

P ro n to s i l  So lub le  was p laced  on the under s u r fa c e .

A c u r r e n t  o f  10 M.A, was passed f o r  f iv e  m inutes.

In  two minutes the f in s  and t a i l  showed p ink .

The f i s h ,  a l iv e  a t  the  end o f  the f iv e  minutes io n iz a t io n  

was k i l l e d ,  a f t e r  being  w ell washed. The sk in  was 

deeply  s ta in e d  a t  the s i t e  o f  the  P ro n to s i l  pad. Scrap ing

45



showed t h a t  the dye had p e n e tra te d  the  s k in .  When 

c u t  open, the f l e s h  o f  th e  under h a l f  o f  th e  f i s h  was 

s ta in e d  a p a le  salmon p ink  up to  the  v e r t e b r a l  column.

The upper h a l f  o f  the  f i s h  was unchanged. There was 

g r e a t e r  co n cen tra t io n  towards th e  s i t e  o f  the  a c t iv e  p o le .

CONCLUSIONS In the l iv in g  f i s h ,  P ro n to s i l  i s  r a p id ly  

d riven  through th^/skin by io n iz a t io n  in to  the  t i s s u e s  

and blood s tream , fo r  the f in s  and t a i l  became tin g e d  

w ith in  2 m inutes. Within 5 minutes the P r o n to s i l  had 

en te red  and become f ixed  in  the  l iv i n g  muscle t i s s u e s  

e x te n s iv e ly  and to the depth o f  h a l f  the f i s h  Cj|w) .

The c i r c u la to r y  system was i n s u f f i c i e n t  to  c a rry  a l l  the 

P ro n to s i l  away as i t  p ie rced  th e  sk in .  I t  had passed  

d i r e c t  in to  the muscle.
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J&PSKIMMT No. 5,

A pad, moistened w ith  P r o n to s i l ,  was a p p l ie d  to a  

l i v e  f lo u n d e r  f o r  15 m inutes. The f i s h  was w e ll  washed 

and then k i l l e d .  The washing removed a co n s id e rab le  amount 

o f  the  deep s t a in in g  o r ig in a l ly  p r e s e n t ,  the  sk in  being  

f a i n t  p ink  in  co lo u r  on ly . Scrap ing  removed the  l a s t  

t r a c e s .  The muscle t i s s u e s  were n o t a f f e c te d  a t  a l l .  

CONCLUSION -  Local a p p l ic a t io n  o f  P r o n to s i l  does n o t 

p e n e t r a te  deeply , nor does i t  become f ix e d  in th e  c e l l u l a r  

t i s s u e s  when a p p l ie d  f o r  a  p e r io d  th re e  tim es as long  as 

in  the  (p rev ious) io n iz a t io n  experim ent.



SXPERIM5NT No. 6

The fo llow ing  experim ents a re  based on those c a r r ie d  

o u t  by P ro f .  Fleming (Proc. Koyal Soc. Med. J a n .  1940. 9*127).

- v e

A P e t r i e  p la te  had a segment o f  aga r  removed. This 

space was rep laced  by agar co n ta in in g  1% o f  a s tan d ard

P ro n to s i l  so lu t io n  ( i . e .  0.025% a c tu a l  P r o n to s i l  c o n te n t ) . Fig.

A s im i la r  p la te  was prepared having th in  t i n  e le c t ro d e s  

implanted a t  X and Y as in d ic a te d  in the above diagram. F«<a 2.

X was the anode and Y the cathode r e s p e c t iv e ly .  The t i n  

e le c t ro d e s  were b e n t  under the cover o f  th e  P e t r i e  p l a t e  and 

embedded in the  c u l tu re  medium as shown. F<g. 3.

Tin EtEcrnooe
PftONrosiL-AGftH.

Fi<a. 3 .
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A b ro th  co n ta in in g  S taphylococcus Aureus was made, 

and a lso  two d i lu t io n s ,  1 in  10 and 1 in 100. Loopfuls 

o f  th e se  were drawn ac ross  the two p l a t e s ,  th e  s t ro k e s  

commencing the same d is tan ce  GC from the ju n c t io n  o f  

P ro n to s i l-A g a r  and Agar LD ( h e r e in a f t e r  c a l l e d  the  l i n e  

o f  dem arcation ;. 4 -

100/

The p la t e  w ith  the te rm in a ls  was su b jec ted  to a  

Galvanic c u r r e n t  o f  10 M.A. fo r  f iv e  m inutes. Both 

p l a t e s  were then p laced  in  an in c u b a to r  and observed 

a f t e r  twelve and tw en ty-four hours .

RESULTS Many experiments were c a r r ie d  o u t .  The 

r e s u l t s  were a l l  s im i la r ,  d i f f e r in g  on ly  in  degree . The 

growth depended on the s t r e n g th  o f  th e  b ro th ,  the  only 

v a r i a b le .  Diagrams t i c  a l l y  the  growth i s  re p re se n te d  

hereunder. The measurements and c h a ra c te r  o f  the  

number o f  co lon ies  a re  taken from an a c tu a l  average  

c u l tu r e .
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c o n t r o l  p la t e I O N I S E D  PLATE.

C f*oNToMu flroO
- f U s n d . .

(<-X>i

-viiteK!rtaB %

l<r- I>cL --*>*“ ->1

• I- Xoo

F>G. s .

In n e i th e r  p la te  did growth grow to CC. The 

s t ro n g e r  the b ro th ,  the  n ea re r  to CC grew the c o lo n ie s .

The growth, a t  f i r s t  f e e b le ,  with few c o lo n ie s ,  became 

more dense f u r th e r  away from the Prontosil^Fi&^ifcand Da

rep rese n t ,  the  d is tances in  which the growth was com pletely

in h ib i t e d  in the  1 /1  b ro th  in the  c o n t ro l  and io n ized  p la te s  

r e s p e c t iv e ly .  i t  i s  n o tic e a b le  th a t  Da was a p p re c ia b ly  

g r e a t e r  than Dl. Again, the co lo n ie s  were f a r  fewer in  th e  

io n iz ed  p l a t e  than in the c o n t ro l .  One o th e r  p o in t  i s  

t h a t  D3 and Dc are s h o r te r  than D2 and Db. In o th e r  

words th e  range o f  in h ib i t io n  was lo s in g  power o f  

e f f e c t iv e  e f f ic ie n c y .

In the ion ized  p la te s  the P ro n to s i l  was d riven

away from the p o s i t iv e  e le c t ro d e

le av in g  th e  ag a r  f r e e  from the

azo dye c o n s t i tu e n t .  No

m igration  o f  P r o n to s i l  was observed
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a t  the l i n e  o f  dem arcation. Fi6. 6.

CONCLUSIONS p r o n t o s i l  i n h i b i t s  th e  growth o f  

s taphy lococcus au reu s .  The fewer th e  germs, th e  g r e a t e r  

i s  t h i s  power. I o n iz a t io n  very  co n s id e rab ly  in c re a s e s  

th e  power o f  i n h i b i t i o n .

P r o n to s i l ,  o r  a t  l e a s t  the ago dye c o n s t i tu e n t ,  is  

fo rced  towards the  naga tive  p o le .



EXPERIMENT No. 7.

In the  Xast experiment I t  was found t h a t  io n iz a t io n  w ith  

P ro n to s i l  g r e a t l y  enhanced the in h ib i t io n  of  growth o f  the  

b a c t e r i a .  This might be due to  th e  c u r r e n t  alone and n o t  

to  c u r r e n t  p lus  P r o n to s i l .

Two Agar P la te s  were th e re fo re  p rep a re d , one having 

fcin e le c t ro d e s  implanted as in th e  p rev ious  experim ent.

No P ro n to s i l  was used. Smears were drawn ac ro ss  th e  p l a t e s ,  

o f  a b ro th  co n ta in in g  Staphylococcus Aureus and a lso  

d i lu t io n s  1 in  10 and 1 in  100, as in  Experiment 6. The 

p l a t e  w ith  the  e le c t ro d e s  was sub jec ted  to  a  G alvanic c u r re n t  

o f  10 M.A. f o r  5 m inutes. Both p la te s  were incubated  f o r  

24 hours .

RESiir/flg A d iagram atic  sketch  o f  the r e s u l t s  c o n s ta n t ly  

secured in  s e v e ra l  t e s t s  i s  shown.

C o n t r o l  P l a t e Io n i s e s  P l a t e



No d i f fe re n c e  between c o n tro ls  and io n ised  p l a t e s  could  

be d is t in g u is h e d .  The growth was n o t  in t e r f e r e d  w ith  by 

the e l e c t r i c  c u r r e n t .

CONCLUSIONS. The Galvanic c u r re n t  a lone does n o t  i n h i b i t  th e  

growth o f  Staphylococcus Aureus. Hence in Experiment 6 

the in c re ased  in h ib i t io n  of  growth i s  due to ions o f  P r o n to s i l  

when c a r r ie d  over by th e  c u r r e n t ,  a f f e c t in g  the  germs and 

p rev en tin g  t h e i r  growth.



SXPEHIMENT Ho. 8. .

As a c o n t ro l  ov er  the  P r o n to s i l  i t s e l f ,  p l a t e s  o f  agar 

co n ta in in g  X% o f  a  2^76 S tandard P r o n to s i l  s o lu t io n  were 

p rep a red . One had te rm in a ls  im planted in to  the P r o n to s i l  

Agar. Smears o f  Staphylococcus Aureus b ro th  1 /1 ,  1 /10 , 

1/100 were drawn across  the p la t e s  as in Experiments 6 and 

7. The e le c t ro d e  f i t t e d  p la te  was su b jec ted  to  a 

Galvanic cu r re n t  o f  10 M.A. fo r  5 m inutes. The p l a t e s  

were incubated  fo r  24 hours.

— Co n t r q u  P u p r r e , —  — Io n i s e d  P l r t e .. —

c1

I
1

I
C = = =  Xco
Ic

The s t r e n g th  o f  growth i s  d ia g ra m a tic a l ly  re p re se n te d  

above. Ho growth was v i s i b l e  in e i t h e r  p l a t e  o f  the 

d i lu t io n  1/100. There was no growth in  the 1 A 0  d i lu t io n .

nt.

K100
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a f t e r  io n iz a t io n  b u t  some s c a t t e r e d  co lo n ies  grew in 

the  c o n t ro l .  The f u l l  s t r e n g th  b ro th  a f t e r  io n iz a t io n  

was fe eb le  in growth. S c a t te re d  co lon ies  only su rv ived . 

The c o n tro l  growth, though sp a rse ,  was very  much more 

dense than on the io n iz e d  p l a t e .

COHGLUSIONS. P r o n to s i l  p e r  se  i n h i b i t s  the  growth o f  

Staphylocuccus Aureus, e s p e c ia l ly  when the  im p lan t i s  

sm a ll.  Io n iz a t io n  enhances t h i s  power o f  i n h i b i t i o n .



EXPERIMENT No. 9

The p reced ing  experiments have shown th e  power o f  

in h ib i t io n  o f  growth o f  b a c t e r i a  possessed  by P r o n to s i l  

and i t s  enhancement by io n iz a t io n .  The same type o f  p l a t e  

as used in  Experiment 6 was made, p a r t  o f  th e  Agar being  

rep laced  by Agar co n ta in in g  P r o n to s i l  and e le c t ro d e s  were 

in tro d u ced . Staphylococcus Aureus smears were drawn 

a c ro s s  in  a s im i la r  manner and in  s im i la r  s t r e n g th s .  These 

were incubated  f o r  24 hours . The G alvanic c u r re n t  was 

passed  f o r  th re e  hours a t  15 M.A. to see  i f  any o f  the 

growth thus e s ta b l ish e d  was a f f e c t e d .

RESULT. No change was observed in  th e  c u l tu r e s .  The 

growth in a l l  cases showed no d e s t ru c t io n .

CONCLUSION. P r o n to s i l  p e r  se  and a f t e r  io n iz a t io n  

does no t possess  any power to d es tro y  Staphylococcus Aureus 

in  v i t r o .

REMARKS. The behaviour o f  th e  P ro n to s i l  during  and a f t e r  

io n iz a t io n  i s  worthy o f  n o te .

A f te r  15 minutes the P r o n to s i l  had 

been driven away from th e  p o s i t iv e  

e lec tro d e  a t  p o in t  'A* Fig 1 a  d is ta n c e  

o f  n ea r ly  ■£” . At *6*, on the Agar s id e  o f  

the l in e  o f  dem arcation, P r o n to s i l  had



+ ve — V6

t r a v e l l e d  towards the  n e g a tiv e  po le  s t a in in g  th e  Agar a  

f a i n t  p in k .

A fte r  th r e e  hours io n iz a t io n ,  the 

c l e a r  a rea  *Af around the  p o s i t iv e  

po le  had extended p a s t  the  l i n e  o f  

dem arcation. The a rea  rB* had 

sp read  towards th e  n eg a tiv e  e le c t ro d e  

a d is tan ce  o f  1 M beyond the l i n e  o f  

dem arcation. The form ation o f  

th ese  two a rea s  is  in d ic a te d  in  F ig , 2. At 'C 1 two brownish

co n c en tr ic  r in g s  had formed.

Twelve hours l a t e r  ,At was open 

towards the n eg a tiv e  p o le ,  ’B ’ had 

been separa ted  in to  two d i s t i n c t  

s e p a ra te  a re a s ,  w h i l s t  a t  *0* the  

brownish r in g s  were s t i l l  ev id en t 

b u t  were enveloped in  a  p in k ish  cloud, F ig .  3.

CONCLUSION on Experiments 6, 7, 8» & 9 These experiments show 

t h a t  P ro n to s i l  i s  b a c t e r i o s t a t i c  and i s  n o t b a c t e r io c id a l .  

Io n iz a t io n  in c re a se s  in  a marked degree the  form er power and

♦  V£

F ig, 3.

does no t in f lu e n c e  the l a t t e r .
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EXPERIMENT No. 10.

On f in d in g  t h a t  P r o n to s i l  was to  some e x te n t  opaque 

to  X -rays, th e  knee j o i n t  o f  a p iece  o f  lamb was used 

in  th i s  experim ent. The muscles around the  bone having 

been l a i d  b a re ,  a pad o f  l i n t ,  moistened w ith  sodium 

c h lo r id e  was ap p l ied  to  i t s  su rfa ce  and a t ta c h e d  to  th e  

n eg a tiv e  po le  o f  a Galvanic c i r c u i t .

• v x w i '*  l  >» O  |  V.

D iam etr ica l ly  o p p o s ite ,  a l i t t l e  p i l e  o f  pads moistened w ith  

2-£/6 P r o n to s i l  was ap p lied  to  a raw s u r fa c e  r e p re s e n t in g  a  

wound. This c o l le c t io n  was a t ta c h e d  to  the  p o s i t i v e  p o le .  

The pads were kep t in  p o s i t io n  by e l a s t i c  bands, and to  

keep the P ro n to s i l  pads m oist th roughout the  experim ent, 

they  re s te d  in  a supply o f  t h i s  so lu t io n  in  a sm all b a s in .
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T h is  a r r a n g e m e n t  was made a s  t h e  P r o n t o s i l  was n o t  

m a r k e d ly  opaque t o  t h e  X - r a y s ,  a n d  t h e r e f o r e ,  t o  h a v e  a  

v i s i b l e  X - r a y  p i c t u r e ,  t h e  c u r r e n t  w ou ld  h av e  to  p a s s  

f o r  some t i m e .  Thus t h e  p a d s  w ere  p r e v e n t e d  f ro m  

b e c o m in g  d r y  d u r i n g  t h e  e x p e r i m e n t .  100 m i l l e a m p e r e s  

w e re  p a s s e d  f o r  f o u r  h o u r s .  An X - r a y  f i l m  was t h e n  

t a k e n .

RESULTS ( a )  X - r a y

M u s c le :
UNAFFECTED

Pronjtosiui££̂  Muscle,

PRO NTO SIL IN i- ia r r o W .

T e n d o n  .

The p r i n t ,  f ro m  t h e  X - r a y  p l a t e  shows t h a t  t h e  

P r o n t o s i l  h a s  been  f o r c e d  i n t o  t h e  s u b s t a n c e  o f  t h e  m u s c l e .  

The m usc le  u n d e r  t h e  n e g a t i v e  p o l e  was u n e f f e c t e d .  The 

shadow i n  t h e  bone i t s e l f  was due t o  a  d e n s e  i n f i l t r a t i o n
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of Prontosil. No information was gained from the X-ray

f i lm  which was n o t found on d i s s e c t io n .  I t  i s ,  however, 

a v is u a l  co n f irm a tio n .

Cb) V isu a l .  On d is s e c t in g  the  meat, th e  muscle 

was very deeply dyed w ith  the  P r o n to s i l  on the  p o s t iv e  

po le  s id e  o f  th e  bone. The f a s c i a l  l a y e r s  were s ta in e d  

on the s id e  a d ja c e n t  to  the muscle b u t  the P r o n to s i l  had 

n o t  been fo rced  through. The f ib ro u s  tendons were 

u n a ffe c te d .  Through these  s u r fa c e s ,  however, r in g s  of  

s t a in in g  were r e a d i ly  seen around blood v e s s e ls .  The 

a r t i c u l a r  su r fa ce  o f  th e  bone, which was p e a r ly  w h ite  

b e fo re  tre a tm e n t ,  was now glowing w ith a f a i n t  p in k ish  hue. 

The d iaphysis  was u n affec ted . The spongy bone and th e  

medulla ossium were uniform ly s ta in e d  a l i g h t  shade o f  

re d .  In the m edullary c a v i ty  th e  deeply s ta in e d  a re a ,  

seen in the  X-ray, was found to have spread from a blood 

v e s s e l  thus accounting  fo r  i t s  o r ig in .  In the spongy 

bone a  few deeply s ta in e d  spo ts  burrowed in to  the  bone -  

P r o n to s i l  p ass ing  along blood v e s se ls  b efo re  d issem in a tio n .
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n+ve
T E N D O N .  UNftFPECTEja 

DEEPLY STAINED ftREfl IN M A R gO W . 

D E E P L Y STAINED SPOTS IN S P O N G Y  gQ iNE . 

Af lT fCU Lf l f l  SURFACE STAINED PRINT P l N K .

M t t S c l £ ^  u n a f f e c t e d .

M A R R O W ,  S LI GHT LY S T A I N E D .

BLOOP Y g S S E l  WITH STONING AROUND.

F A S C t f t ,  UNAFFECTED .

MUSCLE, DEEPLY STAINED.

R A W  S U R F A C E , R E P R E S E N T I N G  
A W O U N D .

CONCLUSION. From a raw su r fa c e ,  P ro n to s i l  i s  i o n i s ib l e  

deeply  in to  the  substance of  mammalian muscle. I t

passes  alongside blood v e s se ls  through f a s c ia .  In t h i s

manner too, i t  passes  in to  bone where i t  d i f fu s e s  

in  the  marrow. Confirmation o f  most o f  th e se  s ta tem en ts  

i s  shown in  the X-ray p r i n t .
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EXPERIMENT 11

Attempts were made to  X-ray the r a t e  o f  p e n e t r a t io n  

o f  P r o n to s i l  in to  mammatian muscle. The o p a c i ty  o f  

P ro n to s i l  was n o t s u f f i c i e n t l y  dense to  g a in  t h i s  o b je c t .  

Confirmation o f  th e  p rev io u s  experiment was a l l  t h a t  was 

secu red .
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C A S E S .

In th e  S ec tio n  on Io n iz a t io n  i t  has been shown t h a t  

drugs a re  fo rc ed  in to  the  t i s s u e s ,  and confirmed in th e  

Experim ental Sec tion  t h a t  t h i s  holds good in the  case 

o f  P r o n to s i l .  Again, in the  chemotherapy s e c t io n  numerous 

r e p o r ts  show t h a t  su lphan ilam ide , used l o c a l l y ,  i s  l ik e w ise  

a  powerful weapon in mastering many p a th o lo g ic a l  c o n d i t io n s .

Combined use o f  two such e f f e c t iv e  methods shou ld , i t  i s  

reasonab le  to expect be more e f f e c t iv e  than e i t h e r  used 

s e p a ra te ly .

Every  case which was g iven tre a tm e n t is  included in  th e  

fo llow ing  r e p o r t s .  The cases have been grouped accord ing  

to  th e  type o f  le s io n  t r e a te d .  The group c l a s s i f i c a t i o n  

o f  each case i s  in d ic a te d  a t  th e  top r i g h t  hand corner o f  

each page. The number quoted i s  the ch ro n o lo g ica l  number, 

o r  o rd e r  o f  appearance a t  the Physio therapy  Department.

To save r e p e t i t i o n  in the r e p o r t s ,  each le s io n  was c leansed  and 

i r r i g a t e d  w ith  Hydrogen Peroxide 1 in 4* The io n iz a t io n s  

were g iven tw ice o r  t h r i c e  weekly. This ro u t in e  t re a tm e n t i

was commenced on I2 th  A p r i l ,  1940. With regard  to  th e  use o f

Peroxide o f  Hydrogen, Mayo and M il le r  (68) on 25th September 

1940, re p o r ted  th a t ,  in  th e  Mayo C l in ic ,  they found th e  !
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previous use o f  th i s  l o t i o n ,  b e fo re  the  a p p l ic a t io n  o f  

su lphan ilam ide  was more e f f ic a c io u s  than th e  a p p l ic a t io n  

o f  su lphan ilam ide alone*

For s u p e r f i c i a l  wounds, a pad moistened w ith P ro n to s i l  

was used as the  anode. Deep a b s c e s s e s ,a f t e r  thorough 

i r r i g a t i o n  w ith  hydrogen perox ide , had the  c a v i ty  f i l l e d  w ith 

P r o n to s i l  and moistened ribbon gauze packed in  around th e  

p o s i t iv e  e le c t ro d e .  A v u lc a n i te  speculum was used to t r e a t  

ea r  cases and t h i s  in s trum en t was k ep t  f i l l e d  w ith  P r o n to s i l .  

With nose cases , moistened ribbon gauze was packed up the  

n a s a l  passages and, when the a n t r a l  c a v i ty  was being  t r e a te d ,  

a  cannu la  was l e f t  in  s i t u  and k ep t f i l l e d .  By th i s  means 

the  antrum was io n ised  throughout.

In s te a d  o f  w r i t in g  m ille-am pere each tim e, the  ab b re v ia t io n  

M*A* i s  used.
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(Abscess)

Case No. 1 .

Name Mrs, B. Age 21. Occupation Shop A s s i s t a n t ,

H is to ry  o f  Lesion A paronychia  developed in December 1939, 

The n a i l  was removed and the usua l d re s s in g s  

a p p l ie d ,  A new n a i l  grew one th i r d  o f  th e  normal 

le n g th ,  b u t  was s o f t  and oozed pus, d e a n s in g s  

w ith  hydrogen perox ide , mag, su iph . compresses, 

Kromayer lamp trea tm en t and z inc  io n iz a t io n  were 

a l l  t r i e d .

Condition -  1 s t  a t te n d a n c e . 12 /4A 940. The n a i l  was s o f t  and 

pus was r e a d i ly  e x p re s s ib le .

Fus No examination was made. This was the f i r s t

t r i a l  o f  the method of t r e a tm e n t .

I o n iz a t io n  3$ P ro n to s i l  was used a t  3 m ille-am peres (3 M.A.) 

f o r  10 minutes under th e  p o s i t iv e  p o le .

R e su lt  19/4/1940 There was no pus; the  n a i l  was h e a l th y  

and f irm

Treatments g iven Two.

Pollow-up One month l a t e r  the n a i l  was s t i l l  growing and was 

s t i l l  h e a l th y .  She could n o t be t r a c e d  In  1941,

64



(Abscess)

Case No. 2.

Name Mrs. H. Age 47 Occ upation  Housewife.

H is to ry  o f  L e s io n . This p a t i e n t  had a  s e p t ic  elbow f o r

fo u r  o r  f iv e  y e a rs .  I t  seemed to be h e a l in g  b u t  

would then break  down ag a in .

P revious tre a tm en t .  Foments, p o u l t ic e s  and su lphan ilam ide  

o r a l l y  had a l l  been t r i e d .

Condition -  1 s t  a t te n d a n c e . On 9/5/1940 th e re  was a l a r g e  

f lu c tu a n t  a rea  over the  rad iu s  f o r  5* below th e  

elbow, 3’1 wide, and deep in  the  t i s s u e s .  Pus 

oozed from th re e  s in u s e s ,  each or more in  

d iam eter.

X-ra.v No d isease  o f  the bone was seen.

Pus A mixed in f e c t io n  was p r e s e n t .

Io n iz a t io n  3% P ro n to s i l  a t  4 M.A. f o r  10 minutes was used.

R e su l t .  A f te r  f iv e  t re a tm e n ts ,  th e  t i s s u e s  were f irm  and

the s in u ses  were h e a l in g .  F if te e n  f u r t h e r  

trea tm en ts  r e s u l te d  in  p e r f e c t  h e a l in g  except fo r  

one s inus  which was over the acromian p ro cess  and 

was only sk in  deep. The arm was p laced  in a s l i n g  

to  p rev en t excessive movement. I t  l a t e r  h ea led .

Follow-up The arm was in sp ec ted  a t  f re q u en t i n t e r v a l s .
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On 12/12/1940  an u lc e r  was p r e s e n t  which looked 

s y p h i l i t i c .  The Wassermann T est was " s t ro n g ly  

p o s i t i v e  W1 in  32*. I t  hea led  w ith  P o t Iod . 

and has remained so up to  1 /8 /1941 .

Treatm ents g iv e n . Twenty.

Remarks. The io n iz a t io n  had qu ick ly  c lea red  up the

s ta p h y lo co c c i and s t r e p to c o c c i .  The s p e c i f i c  

in f e c t io n  had caused the delay  in  h e a l in g .

Sezary (48; cured s o f t  chancres w ith  su lphan ilam ide  

l o c a l l y  a p p l ie d ,  b u t  no mention o f  s y p h i l i t i c  

le s io n s  being  t r e a te d  in  t h i s  way has been 

found in th e  l i t e r a t u r e  by me. The r e s u l t  

h e re  ob ta ined  may be a co incidence  b u t  i s  

n e v e r th e le s s  i n t e r e s t i n g .

The ch ronocity  o f  the  case and th e  f a i l u r e  o f  

h e r  own doctor*s tre a tm e n t with su lphan ilam ide 

o r a l ly  was due to th e  p o in t  mentioned in  the War 

O ff ic e  Memorandum o f  3 /7 /40 , p. 10 -  "The drug 

has b u t  l i t t l e  e f f e c t  when sep ticaem ia  a r i s e s  from 

an in e ra d ic a b le  p u ru le n t  prim ary fo c u s ."  There was 

no sep ticaem ia  in  t h i s  ca se ,  b u t  the  co n cen tra t io n  

of  the drug in  the blood stream  by o ra l  trea tm en t 

was i n s u f f i c i e n t  to  c o n t ro l  the in f e c t io n  in  th e  

in e ra d ic a b le  focus.
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(Abscess)

Case No. 5

Name Mrs. W. Age 45 Occupation Linoleum Worker.

H is to ry  o f  Lesion On 1 2 /7 /4 0 a  wagon ran a g a in s t  h e r  

l e f t  T ib ia .

P rev ious  Treatment Fomentations were a p p l ied  f o r  a  

month a t  the  Workfs ambulance room.

C ondition -  1 s t  a t ten d an ce . 14 /8 /4 0 . In the middle th i r d  

o f  the l e f t  T ib ia  was a sw e ll in g  2W x l^;*, oozing 

p u s .

Pus S taphylococci and S tre p to c o c c i .

X-ray P e r i o s t i t i s .

Io n iz a t io n  2?%k P r o n to s i l  was used f o r  10 minutes a t  6 M.A.

Treatments given Four.

ResultAf t e r  th e  f i r s t  t re a tm e n t ,  the pus became th in  and 

th e  pain  and sw elling  l e s s .  I t  had hea led  by 

24/8 /40  a f t e r  fo u r  trea tm en ts .

Follow-up 14/9 /40  Leg normal.

Remarks A thorough i r r i g a t i o n  w ith  hydrogen perox ide  was 

r e a d i ly  and e f f e c t iv e ly  c a r r ie d  o u t and so th e re  

was n o t  much pus p re se n t  when the  io n iz a t io n  was 

g iv e n . From c l i n i c a l  experience I  am c o n f id e n t  

such a le s io n  would n o t have c lea red  up so qu ick ly  

w ith  peroxide of hydrogen a lo n e , nor w ith the usual 

d re s s in g s .
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(Abscess)

Case No, 9

ffame Mr. C. Age 31 Occupation O ff ic e  Manager.

H is to ry  o f  Lesion For one week th i s  p a t i e n t  had had a  

carbuncle on h is  neck.

P rev ious trea tm en t P o u l t i c e s , l ^ '1 c ro ss  in c is io n ,  foments, 

su lphan ilam ide  o r a l l y  had been t r i e d .

Condition -  1 s t  a t ten d a n ce . By 23A 0 /4 0  th e  Carbuncle 

was abou t 2" d iam eter, the pus was c h e e s e - l ik e .

Pus A mixed in f e c t io n  was found.

Io n iz a t io n  5% P ro n to s i l  f o r  10 minutes a t  4 M.A. was 

used.

Treatments g iven Three.

R e su lt  On 26/10/1940, a f t e r  the  f i r s t  t r e a tm e n t ,  th e  

pus oozed f r e e l y .  On 28/10 /1 940 the  base was 

c lean  and dry , and a f t e r  a th i r d  tre a tm e n t ,  the  

wound was p r a c t i c a l l y  h ea led .

Follow-up One month l a t e r ,  i t  was d i f f i c u l t  to  d e te c t  

where the carbuncle had been.

Remarks. I  es tim ate  t h a t  t h i s  huge carbuncle h ea led  in  

abou t a  t h i r d  o f  the time i t  would norm ally have 

taken .
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Case No, IQ.

Name Mr. H. Age 55 Occupation A ir  Raid Warden. 

H is to ry  o f  Lesion He had a s e p t ic  f in g e r  in  1937, a  

s e p t i c  to e  in 1938 and repea ted  abscesses  which 

took months to h e a l .

P re s e n t  le s io n  -  an abscess  o f  a h e e l  o f  n ine 

months d u ra t io n .

P rev ious Treatment Sulphanilam ide p e r  os . Foments attd 

p o u l t i c e s .

C ondition -  1 s t  A ttendance. 2 /10 /40 . In th e  middle o f  h is  

r i g h t  h e e l  was a sinus 4 ,f d iam eter widening a n t  

fun n e l-w ise  to a depth o f  l £ M. Copious pus was 

oozing from the  opening.

Pus Pus c e l l s ,  some s tap h y lo co cc i and gram n eg a tiv e
i

d ip lo c o c c i .

X -ray Bone n e c ro s is  o f  p o s te r i o r  edge o f  Os C a le is  

W.R. N egative .

Io n iz a t io n  For 10 minutes P r o n to s i l  was io n ia ed  

in to  th e  c a v ity  a t  4 M.A, -  15 M.A.

Treatments g iven Twenty-one.

R e su l t  A f te r  fo u r  trea tm en ts  he walked f r e e ly ,  w ithou t 

lim p ing . There was no pus b u t  the  wound had n o t h e a le d .

70



(Abscess)

A f u r th e r  s ix  trea tm en ts  and the wound had hea led  

e n i t r e l y ,  b u t  th e  h ee l  had become te n d e r  a t  the  

s id e .  At h is  n ex t a ttendance  an o th e r  s in u s  had 

developed down to  the bone.

Two trea tm en ts  were g iven and he was s e n t  home

to  r e s t  f o r  a week. I t  had hea led  by 1 /4 /4 0 .

For a  l a t e r  s in u s  n ine tre a tm e n ts  were r e q u i r e d .

Follow-up 6 /1 /41  and 19 /7 /41 . No f u r th e r  t ro u b le .

Remarks. The s in u ses  healed  qu ick ly  b u t  the source of

in f e c t io n  had no t been e f f e c t iv e ly  reached u n t i l

the t h i r d  s in u s  made i t s  way to the s u r fa c e ,  and

was io n ise d .  This would appear, from the h i s t o r y ,

to  be blood borne in f e c t io n .  Confirmation would

seem d e f in i t e  on account o f  the form ation  o f  a n o th e r

a b sc e s s ,  the h i s to ry  o f  which has been en te red  as 
’ free

a  s e p a ra te  case (19). Where freedom fp r  A io n iz a t io n  

i s  d i f f i c u l t ,  such as a narrow s in u s ,  th i s  case  

and some to fo llow  show rap id  h e a lin g  o f  the sinus 

and o u te r  la y e r s  o f  the  wounds, f o r  no in c o n s id e ra b le  

depth , b u t pockets o f  in fe c t io n  have been thus 

formed.
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Case No. 14.

Name Mr. H. Age 86 Occupation Re t i r e d

H is to ry  o f  Lesion About s i x  months p re v io u s ly  an ab scess  

bad developed on the  s o le  o f  th i s  p a t ie n t* s  l e f t  

fo o t .

P revious trea tm en t Fom entations.

Condition -  1 s t  a t tendance  15 /7 /40 . There was an

abscess  about £ ,f in  d iam eter on the s o le  o f  h is  

f o o t .  I t  burrowed in  under th e  s k in .  The 

course was to r tu o u s  and the  depth could n o t be 

a s c e r ta in e d .

Pus Mixed in f e c t io n .

Io n iz a t io n  2-£% P ro n to s i l  was used f o r  4 minutes a t  

3~2" M.A.

Treatments g iven Two•

R esu lts  Two trea tm en ts  only  were g iv en . Pus bad

ceased to ooze from the opening b u t  he became i l l  

w ith  an o th er  com plaint and l a t e r  died b u t  no t 

b e fo re  the abscess had healed  -  by the  14 /8 /40  -  

j u s t  one month a f t e r  the f i r s t  t rea tm en t.

Remarks Although the abscess  had been cu red , i t  might no t 

have been a permanent cure i f  the man had l iv e d .  

A pparently  i t  looked a p e r f e c t  cure on the da te  on 

which h is  doctor re p o r te d .
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CASE No. 19

Name Mr. H. Age 55 Occupation A ir  r a id  warden. 

H is to ry  o f  Lesion See a ls o  Case 10. On t h i s  occasion 

t h i s  man *s r i g h t  elbow had been d isc h a rg in g  pus 

a l l  summer ( fo r  s ix  months).

P revious tre a tm e n t s e l f  d re s s in g s .

Condition -  1 s t  Attendance 6 /1 1 /4 0 . An u lc e r  abou t an 

inch in  d iam eter was p re s e n t  a t  h is  r i g h t  elbow.

A sinus made i t s  way in to  the f l e s h  f o r  a t  l e a s t  

an inch . Much pus was p re s e n t .

Pus Mixed growth in c lu d in g  d iphero id  b a c i l l i .  

I o n iz a t io n  For 10 minutes 5% P ro n to s i l  was used a t  

4 M.A.

Treatments given Ten.

R e su l t  The s inus had healed com pletely by 15/11/40 

when he had had four t re a tm en ts .  The u lc e r  was 

co n s id erab ly  sm a lle r  and h e a lth y  g ra n u la t io n s  

were showing.

By 6/12/40  the sk in  had healed ac ross  the wound -  

s ix  f u r th e r  trea tm en ts  having been r e q u i r e d .  

Follow-up 6 /1 /41  and 19/7/41 the elbow had remained 

tro u b le  f r e e .

Remarks His doc to r  rep o r ted  th a t  normally th i s

u lc e r  would have been a c t iv e  fo r  many months.

A s ix  month's a c t i v i t y  was cured in  ten trea tm en ts
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Case No. 21

Name Mr. H. Age 35 Occupation  Labourer.

H is to ry  o f  Lesion T h ir ty  one years ago th i s  man had 

o s te o -m y e l i t i s  o f  h is  l e f t  femur and t i b i a .

The knee was ankylosed and the le g  shortened  

and wasted. Seventeen years l a t e r  he was in 

Leeds General H o sp ita l  f o r  one y ea r  and had 

se v e ra l  o p era tions  on account o f  a re-awakening 

o f  the o s te o -m y e l i t i s .

The knee began to sw ell and became inflamed in 

October 1940.

P rev ious Treatment Kaolin p o u l t i c e s .

Condition -  1 s t  Attendance 4 /12 /40  On the  medial

a s p e c t  o f  h is  l e f t  knee th e re  was a la rg e  sw e ll in g  

about 3H x 2 n which was r a is e d  about l ft from 

the su r fa c e .  There were two openings exuding 

pus.

X-ray Old o s te o -m y e l i t i s  o f  knee J o i n t .  Area of r a r e f a c t io n  

lower end o f  femur s h a f t .  ? s i t e  o f  new in f e c t io n .

Pus Pneumococci and s taphy lococc i

Io n iz a t io n  For 10 -  20 minutes 5^ P r o n to s i l  was used 

a t  5 -  10 M.A.

Treatments given F i f t e e n .

R esu lt  Following e ig h t  t re a tm e n ts ,  the co n d it io n  had 

improved. There was now no inflam m ation; the  

d ress in g  was only tinged  with pus. Seven more
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were given when complete h e a l in g  was a t t a i n e d .

Follow-up Seen a t  f re q u en t  p e r io d s  u n t i l  June 1941.

The knee had remained q u ie t  and caused no t r o u b le .

Remarks. C l in ic a l ly ,  a t  l e a s t ,  t h i s  was an e s ta b l i s h e d  

p e r i o s t i t i s .  X -ray was no t d e f i n i t e .  In any case 

an abscess was cured and p o s s ib ly  a  bone in f e c t io n  

p reven ted  i f  n o t a lso  cu red .
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Case No, 24

Name Mrs. T* Age 31 Occupation Housewife*

H is to ry  o f  Lesion Mrs. T. su f fe re d  from a  p i lo n o d a l  

abscess  which had been oozing pus f o r  l^r y e a r s .  

O peration  had n o t been s u c c e s s fu l .

P rev ious trea tm en t Excision had been c a r r ie d  o u t  over 

the  mid l in e  o f  the sacrum.

Condition -  1 s t  A ttendance . On 8 A A 9 4 0 , two s in u se s

were p re se n t  a t  the ends o f  th e  6 M o p era t io n  s c a r .  

They were 1^-H deep and abou t the  s iz e  of a  pigeon *s 

egg under the mouths o f  the s in u ses  which were 

on ly  in  d iam eter. There was a  connecting  

passage  under th e  s c a r .

Pus S tre p to c o c c i  only were p re se n t .

X-ray This showed no bony d is e a s e .

Io n iz a t io n  2-|-% P ro n to s i l  was used fro  15 minutes a t  

15 M.A.

Treatments g iven F o r ty - f iv e .

R esu lt  The c a v i t i e s  soon became sm a lle r ,  (§H deep and 

in diam eter) and had to be kep t open fo r  

t re a tm e n t o f  th e  long connecting f i s t u l a .

E v en tua lly  i t  was decided to have th i s  l a i d  open

76



(Abscess)

and t r e a t  as an open g u t t e r .  U n fo rtuna te ly  

ex c is io n  was performed and the in c is io n  su tu red .

Soon a f te rw ard s  pus was being  d ischarged  ag a in .

Remarks. The la rg e  c a v i t i e s  had alm ost f i l l e d  up b u t

were d e l ib e r a t e ly  kept open. The sk in  e s p e c ia l ly  

was s t im u la ted  to much growth. The d i f f i c u l t y  in  

- tre a tm en t was to f i l l  the f i s t u l a  w ith  P r o n to s i l .

I  cannot b u t  f e e l  t h a t  i f  my wishes had been c a r r ie d  

o u t,  the  abscess would have h ea led .
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Case No* 28

Hame B essie  G. Age 12 years  Occupation S c h o o lg ir l

H is to ry  of Lesion An o p era t io n  f o r  a ru p tu red  appendix

was performed on 27/11/1940. Prom the  s i t e  o f  the  

tube pus had been d isc h a rg in g  f o r  over two months.

Prev ious t r e a tm e n t . In a d d i t io n  to  th e  usual d re s s in g s ,  

su lphanilam ide had been g iven o r a l l y .

Condition -  1 s t  a ttendance  On 28/2/1941, a t  th e  lower 

end o f  the para-median in c i s io n ,  a s in u s  1/31*3.,in* 

in  d iam eter was p re s e n t .  This tracked  upwards, ever 

widening fo r  about 4*». The a rea  was q u i te  f lu c tu a n t .

Pus S tre p to c o c c i  and s tap h y lo co cc i were found on c u l tu r e .

Io n iz a t io n  2j% P ro n to s i l  was io n ised  in to  th e  wound a t  

15 -  20 M.A. f o r  10 -  15 m inutes.

Treatments Eighteen t re a tm e n ts .

R esu lt  By 22/2 /1941  the  wound, had h ea led .

Follow-up On 11 /8A941 th i s  g i r l  had had no f u r th e r  t ro u b le
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Case No. 31

Name S y lv ia  R Age 5 Occupation S c h o o lg i r l

H is to ry  o f  Lesion  A su p p u ra tin g  g land  on th e  r i g h t  s id e  

o f  h e r  neck had been in c is e d  by h e r  own do c to r

b u t  had d ischarged  f o r  over a y ea r .

Previous t r e a tm e n t  P o u l t ic e s  b e fo re ,  and d ress in g s  s in c e  

the  in c is io n .

Condition -  1 s t  a t tendance  27 /3 /41 . A I "  s c a r  was

p re s e n t  on th e  r i g h t  s id e  of  t h i s  c h i l d ^  neck. ^  

o f  t h i s  s c a r  was th in  s k in .  T yp ica l cheesy 

tu b e rc u la r  pus was expressed  from an opening in  th e  

th in  p a r t  o f  the s c a r .

Pus No organisms found.

Io n iz a t io n  For 15 minutes % P ro n to s i l  was ion ised  in 

a t  10 M.A.

R e su lt  One trea tm en t only  was g iv en . She could n o t 

a t te n d  on account o f  chickenpox.

Follow-up The wound had healed  one week a f t e r  t re a tm e n t .  

When seen on 6/5 /41  the sk in  over the wound was 

firm  and h e a l th y .

Remarks This i s  the f i r s t  tu b e rc u la r  le s io n  t r e a te d

w ith  P r o n to s i l .  No claim  can be based on th i s  mild
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case . C e r ta in ly  the r e s u l t  o f  one tre a tm e n t I s  

i n t e r e s t i n g ,  and suggests  t h a t  f u r th e r  tu b e rc u la r  

a b scesses  should be s im i la r ly  t r e a te d  as Ultra-* 

V io le t  Bays would n o t  have been so qu ick ly  

e f f e c t i v e .
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Cas6 33

Name Mrs. W. Age 27 Occupation Housewife

H is to ry  o f  L es io n . A sw e llin g  developed over h e r  l e f t  

lowe$t r i b  in November 1940.

P rev ious  Treatment An o pera tion  was performed in

December 1940. The abscess was very deep se a te d ,  

th e  source no t being  found.

Condition -  1 s t  A ttendance . 20 /5 /41  . An unhealed

in c is io n  3 U long was p re s e n t  over th e  p a t ie n t* s  

l e f t  low est r i b ,  commencing 2 " from the mid l i n e  

o f  h e r  s p in e .  The muscle had hea led  b u t  not the  

sk in  and th e re  was a c r a t e r - l i k e  opening in th e

wound 2~n in d iam eter from which pus was runn ing .

This s in u s  burrowed in fo r  a t  l e a s t  4»*.

Pus Repeated c u l tu re s  grew no organism s.

X -ray December 1940 -  Shadow over l e f t  kidney a re a .

May 1941 -  Cannot d e te c t  any evidence o f  bone

involvem ent.

Io n iz a t io n  2-%% P ro n to s i l  was used f o r  5 - 1 5  minutes a t  

5 - 1 0  M.A.

Treatments given F o rty  fou r

R esu lt  By 20 /6 /41 , a f t e r  e ig h t  t re a tm e n ts ,  th e  in c is io n  

had healed to 1 ” around the  sinus which was now only
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a sm all opening and about l ^ ” deep. No s id e  t r a c k s  

could be f e l t .  Tbe wound around bad hea led  on 8 /7 /4 1 , 

the  s in u s  was lff deep, the opening about h a l f  th e  

th ick n ess  o f  a p e n c i l  -  s ix  f u r th e r  trea tm en ts  had been 

g iv e n .  12/8 /41  the p a t i e n t ' s  h e a l th  was very  much 

improved. She had no t f e l t  so w e ll  f o r  years* The 

s in u s  was s t i l l  l ,f deep b u t  was narrowing. T h ir ty  

trea tm en ts  were again g iven  b e fo re  th i s  sm all s inus 

e v e n tu a l ly  healed  e n t i re ly *  Of th e se  treatm ents a  good 

number were given fo r  a very sm all le s io n  which would 

normally be l e f t  to hea l on i t s  own* The sk in  was 

complete on 24/9 /41  

Follow-up On 4/11/41  Mrs. W. re tu rn ed  as the  wound had 

shown signs o f  d isch a rg in g . There was very  l i t t l e  

d ischarge  a c tu a l ly ;  the  s inus had remained h ea led , the 

sk in  only was broken o f  the wound fo r  l / 3 r d  inch .

Good h e a lin g  took p la ce  a f t e r  a few t re a tm e n ts .

2 /12 /41 . S t i l l  s a t i s f a c t o r y .
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Case So. 35

Name Mr. D. Age 47. O ccupation. S h ip 's  s tew ard .

H is to ry  o f  Lesion In September 1940 t h i s  man su f fe re d

from pain  in  h is  r i g h t  kidney reg ion  and was t r e a t e d  

f o r  rheumatism and n e u r i t i s  u n t i l  February  1941 when 

a sw e ll in g  came up l a t e r a l  to  the r i g h t  kidney 

a re a .

P revious trea tm en t O pera tion . The sw e l l in g  was opened 

and found to be an ab scess , so deep th a t  th e  source 

was n o t t r a c e d .  The kidney was h e a l th y .  A gangerous 

cond ition  of the sk in  supervened. His cond ition  

was g iven up as h o p e le ss .  For the l a s t  month, th e  

wound was n o t looked a t ,  the s i s t e r  having been to ld  

to  do whatever she l ik e d .

Pus Pneumococci, sh o r t  chain s t r e p to c o c c i ,  gram p o s i t iv e  

b a c i l l i  encapsu lated  (? Gas gangrene)

X -ray 1 Neoplasm a f f e c t in g  ascending c o lo n ,(A f te r  op e ra t io n  

h is  c o n s t ip a t io n  was r e l ie v e d ,  th e re  were never any 

abnormal con ten ts  in h i s  faeces)

Condition -  1 s t  A ttendance 13/6/41 A l a r g e  a r e a  roughly  

12“ x 12,f denuded o f  a l l  sk in  and subcutaneous t i s s u e
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was p r e s e n t .  I t  s t r e t c h e d  over r i b s ,  abdomen, 

back and down over the  i l iu m . the  edges were 

undercu t, th e  muscles were showing, sw e l te r in g  in  

f o u l  pus. Two s in u s ,  2*1 in  d iam eter were l i k e  

cau ldrons of  pus.

Io n iz a t io n  2-J% p r o n to s i l  on gauze was io n ise d  in  fo r  

15 minutes a t  12 -  25 M.A.

Treatments given Four

R esu lt  A f te r  the  f i r s t  t rea tm en t th e  p a t i e n t  sa id  he

had much le s s  pain  and was t r u l y  more com fortable  

than he had been s in c e  he en te red  th e  In f irm a ry .

By the  end of the  fo u r th  tre a tm en t the  wound was
v

dry. A n te r io r ly  the edges o f  sk in  and subcutaneous 

t i s s u e s  were no longer  undercut b u t  sloped  down 

to  the muscles of the abdomen, were f r e e  from

pus and looked r e a l l y  h e a lth y .  Towards the

spine and over the  il iu m , pus was s t i l l  p re se n t  

and squelsbed ou t from the s t i l l  undercut sk in .

The s in u se s  were d isch arg in g  ever so much l e s s  pus. 

Circumstances arose which made f u r th e r  trea tm en t 

im possib le . The wound became as bad as ever and the 

man died on 27/7/1941
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Remarks The r e t a r d a t io n  o f  th e  d iseased  p a r t  under th e  

tre a tm en t had been b e t t e r  than  expected. More than 

h a l f  the  edges had become h e a l th y  and the base 

was dry . The to x ic  co n d it io n  had been improved.

I t  i s  d i f f i c u l t  to  sp e c u la te  o r  v i s u a l i s e  what the  

outcome would have been i f  he had l iv e d ,  th e  

d e s t ru c t io n  o f  t i s s u e  had been so ex te n s iv e
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Case No# 41

Name Joseph L. Age 11 Occupation Schoolboy

H is to ry  o f  Lesion This boy was an evacuee and a p p a re n t ly

had a T.B. hip and an o p era t io n  on the j o i n t  when 

q u ite  young. He came to  L an c as te r  in  January  

1941 w ith  a d isch a rg in g  s in u s  below th e  G reat 

T rochan te r.

P rev ious Treatment D ressings a t  the  school c l i n i c .

Pus T.B.

Condition -  1 s t  A ttendance. 29/7 /41  About 2 w below

the Great T rochanter was an a r e a  o f  inflam m ation 

d iam eter, raw and covered with cheezy pus 

from the opening o f  a s inus wide.

Treatments given One.

Io n iz a t io n  One tre a tm e n t was given w ith  2^% P ro n to s i l  

a t  10 M.A. f o r  1 0 m inutes.

R e s u l t  For th re e  days pus came f r e e ly  from th e  s in u s .

His tem perature rose to 101° , when he was s e n t  

to h o s p i ta l

Conclusion I t  would seem t h a t  th e  tre a tm e n t  was the

sp a rk  which caused a f l a r e  up. On th e  o th e r  hand i t  

may have been c o in c id e n ta l .  In any case , no b e n e f i t  

was achieved (un less the f a c t  t h a t  i t  made th e  pus 

th in n e r  and d ischarge f r e e r  be so d esc r ib ed ) .
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Case No. 44.

Name Mr* W. Age 18 Occupation J o in e r .

H is to ry  o f  Lesion His l e f t  hand was in ju re d  a t  work, 

on 14 /9 /41 . The wound became s e p t ic  and th e  

hand very sw ollen.

Prev ious Treatment T ab le ts  (su lphan ilam ide) i n t e r n a l l y ,

fo m en ta t io n s ,and d re ss in g s  with powder (su lphanilam ide) 

had been used.

Condition -  1 s t  A ttendance. 6 /10 /41 . The hand was

co n s id erab ly  sw ollen , pus was d ischarged  in la rg e  

q u a n t i t ie s  from two wounds 1 ” x and -̂,f x in  

the 3rd -  4 th  in te r -m e ta c a rp a l  spaces . The wounds 

were deep and about 2n a p a r t .

X-ray No bony involvement.

Pus Staphylococcus Aureus.

I o n iz a t io n . This was given a t  10 -  20 M.A. f o r  15 -  

20 mins. w ith  2 P r o n t o s i l .

Treatments g iven Fourteen

Be s u i t  The wound hea led  s a t i s f a c t o r i l y  and th e r e  was

no l im i t a t io n  o f  movement by 7 /11 /41 .
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Case No* 49

Name Mr. C. Age 75 Occupation R e t ire d  engine d r iv e r

H is to ry  o f  le s io n  For 36 yea rs  he has had u lc e r a t io n  

o f  h i s  R ight le g .  His l e f t  le g  was amputated in  

an ac c id en t a s h o r t  time before  the u lc e r a t io n  began.

P rev ious Treatment O intm ents, l o t i o n s ,  e l a s t o p l a s t ,  

t u l l e  g r a s .

Condition -  1 s t  A ttendance. 4 /11 /41  An u lc e ra te d  band

ran round the le g  above th e  ankle b u t  d id  n o t  q u ite  

meet by about 3 “. In  depth i t  v a r ie d  from to 

The t i b i a  was swollen over i t s  a n t e r i o r  

s u r fa c e .

P u s . S taphylococci and Pneumococci

X-ray “Condition o f  P e r i o s t i t i s  invo lv ing  g r e a t e r  p a r t  

o f  the T ib ia ”

W.R. Negative

Io n iz a t io n  2^% P ro n to s i l  was u t i l i s e d  a t  25 If.A* f o r  

20 m inutes.

Treatments given Twelve

R esu lt  The u lc e ra t io n  has a lm ost hea led  (7 /12/41)

Follow up He i s  s t i l l  under trea tm en t.

Remarks Although the  wound is  p r a c t i c a l l y  h ea led , th e

t i b i a  i s  s t i l l  sw ollen. The t i s s u e s  f e e l  and now 

look h ea lth y  over the  whole len g th  o f  th e  bone.
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Gase Uo. 50

Name Mrs. A. Age 60 Occupation Housewife

H is to ry  o f  l e s io n  An o p era t io n  on both  g r e a t  to es  was

performed in  London in August 1940. The r i g h t  to e  

has d ischarged  ever s in c e .

Condition -  1 s t  A ttendance 14 /10 /41 . The in c is io n  s c a r  

was ba llooned  up as th ic k  as a No. 12 c a th e t e r .  The 

s c a r  was f lu c tu a n t  and pus was expressed  from a  

s in u s .  A probe showed t h a t  t h i s  s in u s  was a t  

l e a s t  l j 11 deep.

Pus S taphylococci and Pneumococci

X-ray Small sequestrum  o f  bone p re s e n t .

Io n iz a t io n  was given with 2^% P ro n to s i l  a t  3 M.A. f o r  

15 m inu tes .

Treatments g iven F iv e .

R e s u l t  A f te r  th e se  t r e a tm e n ts ,  th e  wound hea led  then

broke down aga in . X-ray examination was then made. 

In view o f  the r e p o r t  she was adm itted  f o r  o p e ra t io n .

Follow-up The wound hea led  by f i r s t  in te n t io n  and haa 

remained so .

Remarks. By trea tm en t the  wound became clean  and healed  

The breakdown which followed was due to  the
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sequestrum* So io n iz a t io n  to r  t re a tm e n t  o th e r  than  

removal, could th e re fo re  c l e a r  up th e  c o n d i t io n .

I t  i s  i n t e r e s t i n g  t h a t  i t  healed a t  a l l#
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Case No, 52

Name Mrs* A* Age 45 Occupation Housewife.

H is to ry  About f iv e  months ago she had a s e p t ic  hand

which r e s u l t e d  in lo s s  o f  se n sa t io n  and s t i f f n e s s  

o f  the f i n g e r s .

P rev ious trea tm en t Wax b a ths  and massage were g iv e n .

Condition -  1 s t  a t tendance  The second and th i r d  f in g e r  

t i p s  were burned in th e  wax, the  n a i l s  were 

f lo a t i n g  on bags o f  pus. The n a i l s  were removed 

on 2 /10A 941 . The te rm in a l phalanx bones were 

p ro je c t in g ,  two th i rd s  being  unpro tec ted  by any 

muscle.

Pus S tap h y lo co cc i .

Io n iz a t io n  This was commenced on 8 /11 /41  using 2^% 

P ro n to s i l  a t  5 M.A. f o r  15 m inutes.

Treatments given Nine (9/12/41)

R e su lt  The f in g e rs  are f r e e  from p u s . The f l e s h  now 

covers the bones. The new n a i l s  are commencing 

to  grow.

Follow-up She i s  s t i l l  under t re a tm e n t .

Remarks. This has proved a  very s a t i s f a c t o r y  case .

The nerve supply  had been so a f fe c te d  t h a t  she 

su s ta in e d  burns and y e t  has shown ra p id  h e a l in g  

under io n iz a t io n .
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Case No. 54

Name Miss W. Age 46 Occupation M il l in e r

H is to ry  o f  L esion  Pain had been s u f fe re d  in  th e  l e f t  

b r e a s t  f o r  about f iv e  months.

P rev ious t re a tm en t Amputation o f  the b r e a s t  was c a r r ie d  

ou t on 7/10 A 941 , a tumour having been found.

The usual d re ss in g s  were a p p l ie d .

Condition -  1 s t  A ttendance . On 2 / 1 2 / 1 9 4 1  the  in c is io n  

was no t h e a l in g  a t  two a r e a s .  One gap was 

2-^rt long by 1" wide, th e  o th e r  1" long  by wide.

Pus Mainly s tap h y lo co cc i

Io n iz a t io n  P ro n to s i l  was again  used a t  20 M.A. f o r

10 m inu tes .

Treatments g iven On e

R e su lt  Ho improvement in  the  few days which have

elapsed , has been n o t ic e d ,  excep t t h a t  the wound 

i s  c le a n e r .  No more could be expected .

Follow-up She i s  s t i l l  under t re a tm e n t .
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Case Reported by W.H. Woods F .R .C .S .,  Swansea H o sp ita l

A man aged 47, a  c l e r k  by occupation , was f i r s t  

seen 14 /5 /36  w ith  a sw ollen elbow fo llow ing  

ch ron ic  p le u r i s y .  The arm was opened over th e  

olecranon and s t e r i l e  pus was found. The in f e c t io n  

sp read  over the  p o s t e r i o r  a sp e c t  o f  th e  arm in i t s  

upper t h i r d ,  was abou t 4 " wide, and was deep in 

the  t i s s u e s  and boggy. C on trac tu re  of th re e  

f in g e r s  and s e p t ic  sores  developed. I t  healed  on 

occasions only to  break down. In 1938 long chain 

s t r e p to c o c c i  were ob ts ined  and autogenous vaccine  

trea tm en t undertaken, improvement only being 

ob ta ined .

Io n iz a t io n  This was commenced on 10/7 /40  w ith  2^$

P r o n to s i l  and th e  abscess was com pletely  hea led  on 

11A 2/40  a f t e r  41 t re a tm e n ts .

R e su lt  Cured.
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Case Mo. 3 .

Name Harry B. Age 10 Occupation Schoolboy

H is to ry  o f  Lesion For more than 12 months t h i s  boy

had a p ro fu se , o f fe n s iv e  sm elling  n a sa l  c a t a r r h .

P rev ious Treatment Sulphanilam ide p e r  Os.

Bi-weekly a n t r a l  wash-outs f o r  6 months.

Condition -  1 s t  A ttendance . 28 /6 /40  There was a copious

d ischarge  from h is  nose . The nose was very sw ollen . 

His upper l i p  was twice as  th ic k  as the lower l i p  

and alm ost touched h is  nose.

P u s . P rofuse  growth o f  Staphylococcus Aureus.

Io n iz a t io n  Following th e  a n t r a l  wash-out io n iz a t io n  was

given o f  3% P r o n to s i l  f o r  10 minutes a t  4 M.A., using 

th e  antral/cannulei, f o r  f i l l i n g  the a n t r a  with 

s o lu t io n ,  then packing P ro n to s i l  soaked gauze in to  

the nose.

R e su l t  Sy th e  th i r d  t r e a tm e n t  the  sw e llin g  had

p r a c t i c a l l y  subsided . No d ischarge  occurred  a f t e r  

th e  l a s t  t re a tm e n t .

Treatments given eleven

Follow-up Since h is  d ischarge  he had remained f r e e  from 

c a ta r rh  up to  11/8/1941



(B a r )

Case No. 4 .

Name John N. Age 5 Occupation Schoolboy

H is to ry  o f  Lesion O t i t i s  media o f  over one y e a r 's  

d u ra t io n .

P rev ious Treatment A mastoid op era tio n  was performed soon 

a f t e r  the  e a r  began to tro u b le  t h i s  boy. Zinc 

io n iz a t io n  had been c a r r ie d  o u t  on 39 o cc as io n s .

At times i t  seemed to be drying up, then a  r e la p s e  

took p la c e .

Condition -  1 s t  a t ten d a n c e . On 2 /7 A 9 4 0 , pus f i l l e d  the  

o r i f i c e  o f  the a f f e c te d  ea r .

Pus Mainly s t r e p to c o c c i  were found on c u l tu re  b u t 

some s tap h y lo co cc i were p re s e n t  as w e ll .

Io n iz a t io n  For 10 minutes P r o n to s i l  was io n ise d  

in  a t  2 -  4 M.A.

Treatments g iven s ix .

R e su lt  The d ischarge  had been very much reduced when he 

ceased to  a t te n d .  He could n o t be trac ed  u n t i l  

15 /7A 941 when th e  r e p o r t  was th a t  th e re  was s t i l l  

some d ischarge b u t i t  was very l i t t l e .
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Case No, 7 .

Fame Mrs. P. Age 23 Occupation Housewife

H is to ry  of L esion  One ear had d ischarged  pus f o r  9 

y ea rs  fo llow ing  S c a r l e t  Fever.

P rev ious Treatment This had co n s is te d  of wear drops*1

Condition -  1 s t  A ttendance. 1-5A 0 /4 0  The a f f e c te d  ea r  

was f i l l e d  w ith  pus.

Pus Mainly s t r e p to c o c c i

Io n iz a t io n  Six trea tm en ts  were given w ith  2$% P r o n to s i l  

a t  5 M.A. fo r  7 - 1 0  m inutes.

R esu lt  A f te r  4 trea tm en ts  th e re  was no s ig n  o f  any pus.

Serous d ischarge  on 1 /11 /40  ran down h e r  fa c e  a f t e r  

a  tre a tm e n t .  Seen a t  the  end o f  the same month, 

th e re  was no d isc h a rg e , and th i s  has continued u n t i l  

November, 1941.

Treatments given S ix .

Remarks. In t h i s  case the p e r fo ra t io n  in th e  drum was

la rg e  and allowed e f f e c t iv e  c o n ta c t  and trea tm en t 

to  be c a r r ie d  ou t.
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Case No.1 1 .

Name Mr. T.B.H. Age 25 Occupation Cabinet Maker.

H is to ry  o f  L e s io n . This man’s r i g h t  ea r  had d ischarged  

f o r  f iv e  or s ix  y ea rs .

P rev ious Treatm ent Ekr drops.

Condition -  1 s t  a t ten d an ce . 7 /10A ^40 The f l o o r ’o f  

th e  a u r a l  passage was covered w ith  pus.

Pus S tre p to c o c c i  and s tap h y lo co cc i

Io n iz a t io n  Treatment was g iven w ith 2-£% P ro n to s i l  f o r  • 

7 minutes a t  3 M.A. f o r  s ix  t r e a tm e n ts .  There 

was very  l i t t l e  d isch a rg e . 5% P ro n to s i l  was used 

on th e  next occasion b u t  t h i s  r e s u l t e d  in  pain  and 

w atery  d ischarge . The. subsequent e ig h t  trea tm en ts  

were given with the weaker s o lu t io n .

R e su lt  No d isch arg e .

Treatments given F i f te e n .

Follow-up In December 1940, the ea r  had caused no t ro u b le  

w hatever. He was accepted f o r  the Army, being  

passed  A 1 . On 4 /8A 941  he re p o r ted  t h a t  h i s  e a r  

had never discharged s in c e  h is  trea tm en t .

Remarks 5% P ro n to s i l  would appear to  be too s tro n g  fo r  

io n is in g  ea rs ,  and r e s u l t s  in  a c a t a r r h a l  co n d i t io n .
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Again, the  p rev ious  case a l s o  showed the  same 

r e s u l t  a f t e r  an io n iz a t io n  where th e re  was no 

pus* The spacing  o f  t rea tm en ts  and th e  s t r e n g th  

o f  th e  s o lu t io n  re q u ire s  much f u r th e r  observation*
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Case No. 12.

Name Mrs. D. Age 53 Occupation Housewife

H is to ry  o f  Lesion  She undertook in June 1940

th e  ca re  of an evacuee, who was always s n u f f l in g .

She soon developed a "n a s ty 11 n a sa l  d isc h a rg e .

P revious Treatment Sulphanilam ide p e r  Os.
P a r t i a l  r e s e c t io n  o f  septum 
Bi-weekly a n t r a l  w ash-outs.

Condition -  1 s t  A ttendance . 7 /10 /40 . Thick pus from 

th e  antrum oozed in to  the  nose. A patch  o f  

membrance was p re se n t  on one middle tu r b in a l .

No swab had ever been taken .

Pus 7 /10 /40 . Mixed in fe c t io n  w ith many b a c i l l i .  

Sub-cu6ture K.L.B.

Io n iz a t io n  A fte r  i r r i g a t i o n  the cannula was l e f t  in s i t u ,  

and 2^% P ro n to s i l  i n s t i l l e d ,  w ith  packing in to  th e  

nose; io n iz a t io n  fo r  7-15 mins. a t  2& M.A. 

was g iv e n .

R e su l t  A f te r  6 trea tm en ts  the  swab was p r a c t i c a l l y  f r e e .

Pour f u r th e r  trea tm en ts  were g iv en . On th e se  

occas io n s ,  no K.L.B. were found.

Follow-up One month and about th ree  months l a t e r ,  she had 

no c a ta r r h  of any kind . 16 /8 /41 . The nose was 

c l e a r .

Treatments given . Ten.
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Remarks. One t re a tm e n t stopped th e  f r e e  n a s a l  d is c h a rg e .  

Each f u r th e r  tre a tm en t reduced the growth o f  

co lo n ie s  o f  germs on c u l tu re .

Seven trea tm en ts  rendered the nose K.L.B. f r e e .

The th i r d  c u l tu re  co n s is ted  o f  staphylococcus 

Alhus and K.L.B,, th e  s t r e p to c o c c i  had d isappeared , 

a p p a re n t ly  th e re fo re ,  s t r e p to c o c c i  being more 

s u s c e p t ib le  to P r o n to s i l  than s ta p h y lo co c c i .

Mention may be made regard ing  th e  r e v e r s i b i l i t y  of 

s t r e p to c o c c i  and d iphero ids which i s  here a p o s s i b i l i t y  

(Mellon (33 )) .

In view o f  the  r e p o r t  on su lp h a th ia z o le  s n u f f  

(Payne & Auchinleck, (67) Io n iz a t io n  i s  n o t  suggested 

as a p o s s ib le  trea tm en t f o r  a l l  n a sa l  d ip h th e r ia s  

b u t  might prove u se fu l  in  r e f r a c to r y  c a se s .
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Case No. 13.

Name Bessy o* Age 14 Occupation S c h o o lg ir l

H is to ry  o f  Lesion This p a t i e n t  had s c a r l a t i n a  a t  th e

age of ten  and had been troub led  w ith n a s a l  

d ischarge  ever s in c e .

P rev ious Treatment For 10 months, b i-w eek ly  a n t r a l

washouts, su lphan ilam ide p e r  Os and i n s t i l l a t i o n  o f  

p r o n to s i l  had been t r i e d .

C ondition  -  1 s t  A ttendance 3 A O /40. The l i n i n g  of

the nose was very congested; much th ic k  d isch arg e  

was p r e s e n t .

Pus 3A 0 /4 0  S taphy lococc i, s t r e p to c o c c i  pneumococci 

9 /11/40 Mixed in f e c t io n  -  some d ip h th e ro id s  b u t  

mainly Hoffmann's B a c i l l i .

I o n iz a t io n  5% P ro n to s i l  a t  3g- M.A. f o r  4 - 6  minutes fo r  

s i x  trea tm en ts  gave no b e n e f i c ia l  r e s u l t .  One 

io n iz a t io n  w ith  zinc su lpha te  was now t r i e d  b u t  

r e s u l t e d  in  an in c rease  o f  d ischarge . Four 

f u r th e r  P ro n to s i l  trea tm en ts  were g iven .

Treatments given Ten

Follow -up No improvement up to 16 /8 /41 .
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Remarks. There i s  no obvious reason why zinc  io n iz a t io n  

should have caused an in c re a se  in  the c a ta r r h ,  and 

may have been c o in c id e n ta l .  I t  would appear t h a t  

Hoffman *s b a c i l l u s  i s  n o t  a f fe c te d  by P r o n to s i l .

The s ta p h y lo co c c i  s t r e p to c o c c i  and pneumococci had 

been alm ost o b l i t e r a t e d .
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Case No. 15.

Name Mrs* C. Age 63 Occupation Housewife*

H is to ry  o f  Lesion For many y e a rs ,  n a s a l  c a ta r r h  had been 

c o n s ta n t ly  p re se n t  and had been very severe  f o r  the  

p a s t  seven months.

P rev ious  Treatment Large A n tra l  openings had been made 

and d a i ly  i r r i g a t i o n  c a r r ie d  o u t .

Condition -  1 s t  A ttendance 22/10/40 Copious n a s a l  

d ischarge  was p re s e n t .

Pus Mixed in f e c t io n ;  no d ip h th e ro id s .

I o n iz a t io n  Following i r r i g a t i o n ,  io n iz a t io n  with 5% 

P r o n to s i l  was c a rr ie d  ou t f o r  4 - 5  minutes a t  

3>? -  5 M*A.

Treatments given Four.

R e su lt  One trea tm en t r e s u l te d  in  a th in  d ischarge  

only being  p re se n t .  A f te r  th ree  trea tm en ts  

th e re  was no d ischarge , b u t  a f u r th e r  t rea tm en t 

was n e v e r th e le ss  g iven.

P o liow -up 10/11/41 ,fI  have remained f re e  from c a ta r rh  

f o r  12 months11 wrote th i s  woman.
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Case No. 16,

Name Mr. L. Age 55 Occupation Works Manager.

H is to ry  o f  Lesion Xn January , 1940 a sudden in te n se  

c a ta r rh  o f  h is  nose developed. X-ray showed 

d u l ln e ss  o f  both a n t r a .

P rev ious Treatment A n tra l  washouts. A tom iser using 

ephedrine , f la v in e  e t c .  calcium in je c t io n s ,

Vitamin “D1, a l l  had been t r i e d  as w e ll  as v ac c in e s .  

He was s e n t  fo r  z inc io n iz a t io n .

Condition -  1 s t  A ttendance. 1 /11/40 Yellow, p u s - l ik e  

c a t a r r h a l  d ischarge  in both n o s t r i l s .

Pus Mixed in f e c t io n .

Io n iz a t io n  One n o s t r i l  was t r e a te d  with 5% P r o n to s i l  a t  

3^ M.A. fo r  f iv e  m inutes. The o th e r  n o s t r i l  was 

t r e a t e d  w ith  Z inc.

R e su lt  P ro n to s i l  gave the g r e a t e r  r e l i e f ,  the d isch arg e  

was cons iderab ly  reduced. Zinc showed some, b u t  

n o t  so marked an improvement. He re fused  f u r th e r  

P ro n to s i l  trea tm en t as i t  d is f ig u re d  h is  l i p  and 

s ta in e d  h is  handkerch iefs .1

Remarks Even the p a t i e n t  agreed th a t  the  P ro n to s i l  

io n iz a t io n  was the b e t t e r  o f  the two. This was
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d e f i n i t e l y  no t p sy c h o lo g ica l ,  as the  o p p o s ite  

op in ion  would have been expected . Nothing d e f i n i t e  

can f u r th e r  be deduced from t h i s  case except 

t h a t  P ro n to s i l  had r e s u l te d  in a l i t t l e  improvement. 

I t  may be mentioned th a t  th e  z inc  t re a tm en t 

d id n o t  cure h i s  cond ition  in  the  end.
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Case No. 17.

Name T.O.H, Age 19 Occupation E ngineer.

H is to ry  o f  Lesion February  1937 -  O t i t i s  Media w ith  

mastoid abscess 10 days l a t e r .

P rev ious trea tm en t mastoid o p era t io n  8 /7 /3 7 . Healed 

by 18 /9 /37

1 2 A 0/37  Pus oozed from the old mastoid in c i s io n .  

14 /7 /38  Sulphanilm ide was t r i e d  p e r  Os and 

again  on 27/2 /39  

4/11 /40  Mastoid o p era t io n  again perform ed.

Condition -  1 s t  A ttendance. 7/11/40 The In c is io n  was

n o t  f u l l y  c lo sed ,  so a f t e r  ro u tin e  i r r i g a t i o n  with 

d i lu te d  Peroxide o f  Hydrogen, io n iz a t io n  was g iven .

Pus S taphy lococc i,  s t r e p to c o c c i  and pneumococci.

Io n iz a t io n  5% P ro n to s i l  a t  3 M.A. f o r  4 minutes was 

used.

R e su l t  One trea tm en t made the p a t i e n t  com fortab le ,

de-odorised  th e  wound. The pus became th in  and th e  

wound hea led  a f t e r  two tre a tm e n ts .  A week l a t e r ,  

w atery  pus oozed from the  e a r .  Nineteen f u r th e r  

trea tm en ts  were u n s a t i s f a c to r i l y  given to t h e  ear -  

the  ap e r tu re  in the drum was sm all.  On 3A /4 1
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pus commenced to  ooze from th e  mastoid in c is io n .  

Treatm ent was stopped and he underwent a  f u r th e r  

o p e ra t io n .

Treatments given Twenty-two

Follow-up On 11/8/1941 pus again began to  is s u e  from 

th e  e a r  and from the mastoid a re a  through th e  

o p e ra t io n  s c a r .  A polypus was now seen to  be 

p r e s e n t  behind the drum

Remarks No io n iz a t io n  w ith P r o n to s i l  could cure a  

polypus.
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Name Mias J*. Age 53 Occupation Housewife

H is to ry  o f  Lesion For s e v e ra l  years  th i s  p a t i e n t

had re c u r r in g  a t ta c k s  o f  P h a ry n g i t is  and T ra c h e i t i s .

Both A ntra were blocked

(Xray)

P rev ious  Treatment M edicinal trea tm en t;  A n tra l  washouts.

Condition - 1 s t  A ttendance. On 2/1 /4 1  th i s  p a t i e n t  

was s e n t  from the th e a t r e  a f t e r  a wash-out.

Pus No swab was taken under the c ircum stances .

Io n iz a t io n  b% P ro n to s i l  a t  4 M.A. f o r  5 minutes was used.

R e su l t  One n o s t r i l  was p e r f e c t ly  c l e a r  th e  fo llow ing  

day, the o th e r  did not show very much c a ta r r h .

Follow-up Two veeks l a t e r  she rep o r ted  no c a ta r rh  worth 

mentioning and on 8 /4 /41  rep o r ted  q u ite  c l e a r .

Remarks. One trea tm en t only was ab le  to  be g iven .

This ap p a re n tly  r e s u l te d  in  a cu re . As th i s  

may have been a c a ta r rh  o f  nervous o r ig in . t h e r e  

may have been a p sycho log ica l e f f e c t  behind the 

r e s u l t .  I t  i s  r e g re t te d  th a t  no swab could here  

be taken .
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Case No. 27

Name S h i r l e y  D Age 7 Occupation S c h o o lg ir l

H is to ry  o f  Lesion For fo u r  years  she had su f fe re d  from 

c o n s ta n t  n a s a l  c a ta r r h ,  mouth b re a th in g  and cough.

P rev ious Treatm ent Her to n s i l s  and adnenoids had been 

removed when th re e  years  old and aga in , two yea rs  

l a t e r .  Vaccines, calcium o r a l ly  and p a r e n ta l ly ,  

U l t r a  V io le t  Ray trea tm en t (genera l and by Kromayer 

lamp lo c a l ly )  had a l l  been t r i e d .

Condition -  1 s t  A ttendance . 13/1/41 The tu r b in a l s  were

enlarged  and th e re  was much c a ta r rh  in  both n o s t r i l s .

Pus Mixed in f e c t io n .

Io n iz a t io n  The nose was packed w ith gauze soaked in  

5% P ro n to s i l  and a c u r re n t  of 4 -  10 M.A. was 

passed  f o r  5 - 1 0  minutes.

Treatments given Five

R esu lt  S l ig h t  c a ta r rh  was p re se n t  b u t  she breathed, b e t t e r  

and now s l e p t  w ith her mouth c lo sed . The tu rb in a l s  

were no lo n g er  en larged . Her mother sa id  tfI f  she 

s ta y s  l ik e  t h i s ,  we s h a l l  not g rum ble .11

Follow-up June, 1941. This p a t i e n t  was encountered in  

the s t r e e t .  Her mouth was c lo sed . She had had no 

c a ta r rh  s in c e  her  l a s t  trea tm en t.

Remarks. Cure.
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Case No. 48

Name Miss H. Age 25 Occupation Nurse.

H is to ry  of Lesion Nasal and p o s t-n a s a l  c a ta r rh  and 

headache had t ro u b led  th i s  young woman s in c e  

she was a g i r l .

P rev ious Treatment Tonsilectomy was performed in 

1925, 1938, 1941 and sub-mucous re s e c t io n  and 

a n t r a l  washouts in  1941. I n h a la t io n s ,  sprays and 

su lphan ilam ide  had been t r i e d .

Condition -  1 s t  A ttendance. 30/9/41 Her th r o a t  was

inflam ed, h e r  te e th  were good, a th in  d ischarge  was 

p r e s e n t  in h e r  nose.

Pus Staphylococcus au reus .

Io n iz a t io n  22% P ro n to s i l  was used on gauze to  pack th e  

nose, and fo r  10 minutes 3 M.A. were passed .

Treatments Four trea tm en ts  were given to the nose.

R e su lt  The c a ta r rh  ceased. The th r o a t  was n o t t r e a te d  

and remained somewhat inflamed b u t l e s s  than befo re  

tre a tm e n t .

Fo llow - u p  14/11/41 No f u r th e r  tro u b le  has occurred

in the  nose . I t  has been f r e e  from c a ta r r h .  The 

th r o a t  was improving to o .
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Remarks. The p a r t  t r e a t e d  was cured and has remained 

so f o r  two months, a f t e r  having had d a i ly  

c a ta r r h  f o r  a t  l e a s t  16 y e a rs .



(Hose)

Case No. 51

Name Mrs. M. Age 35 Occupation Housewife.

H is to ry  o f  Lesion Nasal C atarrh  f o r  10 yea rs  was th e

com pla in t.

P rev ious Treatment Tonsillectom y 10 years ago

Double A n tra l  op e ra t io n  5 yea rs  ago 

A n tra l  Washout October 1941 

Nasal douches in h a la t io n s ,  vacc ines  

Condition -  1 s t  a t tendance  Mucous c a ta r rh  was p r e s e n t .

The l e f t  n o s t r i l  showed the mucous membrane to  be 

swollen and inflam ed. The tu r b in a l s  were en la rg ed . 

Pus S taphy lococc i Aureus and Alb us and D iph thero id  

b a c i l l i  (No K.L.B.)

Io n iz a t io n  2^% P ro n to s i l  was used a t  4 M.A. f o r  f iv e  

m inutes. Treatment was given once a week.

Treatments given Two

R esu lt  Following the f i r s t  trea tm en t she was f r e e  from

c a ta r rh  fo r  th re e  days, then s l i g h t  c a ta r rh  fo llow ed. 

A f te r  the second trea tm en t she had a very  com fortable 

week with hard ly  any c a ta r rh  a t  a l l  

Follow-up She i s  s t i l l  under tre a tm e n t .
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Case No. 53

Name Miss C. Age 39 Occupation Home d u t ie s .

H is to ry  o f  Lesion  Following so re  th ro a ts  and n a sa l

c a ta r r h  seven years  ago, to n s i l le c to m y  was performed 

b u t  b r o n c h ie c ta s is  supervened. The c a ta r r h  was no t 

cu red . Pain developed in th e  a n t r a l  reg ions  a few 

months ago.

Previous trea tm en t A n tra l  washouts.

Condition - 1 s t  A ttendance She a ttended  on 2/12 / 1 941 a f t e r  

an a n t r a l  i r r i g a t i o n .

X-ray This showed d u lln e ss  of bo th  a n t r a ,  hence th e  

o p e r a t io n .

Pus Mixed in fe c t io n

Io n iz a t io n  2%>% P ro n to s i l  was used a t  3 M.A. f o r  th re e  

m inutes.

Treatments g iven Two 5/12/1941

H esu lt Some improvement b u t ,  o f  course , i t  i s  too e a r ly  

to  claim  t h i s  as d e f i n i t e .

Follow-up She i s  s t i l l  under trea tm en t.
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Case Ho. 8

Name Mrs* S* Age 42 Occupation Housewife 

H is to ry  o f  Lesion 1938 Phelgmasia Alba Dolens 

Three l a rg e  V aricose Dicers developed 

P rev ious  Treatment ifeny e l a s to p l a s t  bandages

19-Kromayer Lamp trea tm en ts  

Various ointm ents in c lu d in g  

s ulphan ilam id e .

Condition -  1 s t  A ttendance 12 /8 /40 . Three deep 

v a r ic o se  u lc e rs  were p re se n t  on one le g ,  no 

corium was p re s e n t .  Two o f  th e  u lc e rs  measured 

2 square inches and one, one square inch in a r e a .  

Pus h a l f  f i l l e d  these  c r a t e r s .

Pus

Io n iz a t io n  2-^3 P ro n to s i l  a t  10 M.A. f o r  15 minutes was 

g iven  weekly.

R e s u l t  A f te r  n ine t re a tm e n ts ,  the u lc e rs  were c lean , 

g ra n u la t io n s  were showing and the a rea  had been 

reduced by one t h i r d .

Slow p rogress  was kep t up and by 5/1/1941 the 

sm a lle r  u lc e r  had hea led . One of th e  la rg e  

u lc e rs  was the s iz e  o f  a pea, the o th e r  was l e s s  

than h a l f  the o r ig in a l  a rea , and l e v e l  with th e

normal sk in .
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H ealing  slowed down and t re a tm e n t was stopped 

on 3 A A 9 4 1 .  She re tu rn ed  on 17A^1941 as  th e  

u lc e r s  had grown r a p id ly  and pus seeped through the  

bandages. Treatment was recommenced

Treatm ents g iven Twenty

Follow-up October 1941. The u lc e rs  had been hea led  f o r  

th re e  or fo u r  months.

Remarks. There was no dram atic  h e a l in g .  In th i s

p a r t i c u l a r  case , compared w ith th e  long t r i a l s  

by  o th e r  methods over two y ea rs ,  io n iz a t io n  was 

e f f e c t iv e  and so o th in g . When the tre a tm e n t  was 

stopped  the u lc e rs  very qu ick ly  broke down.
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Case No. 18

Name Raymond H. Age 7 Occupation Schoolboy

H is to ry  o f  Lesion This boy had a severe  impetigo

co n tag io sa  and f o r  f iv e  months had been t r e a te d  a t  

th e  Child Welfare C l in ic .

P rev ious Treatment E L astop las t s t r i p s  and o in tm ents  had 

been used. He was given General U ltra  V io le t  Ray 

t re a tm e n t  as asked f o r .

Condition -  1 s t  A ttendance. 21/10/40 Two u lc e ra te d  a re a s ,  

one 2" in d iam eter, the o th e r  l ^ ' 1 x would n o t

h e a l .  P ro n to s i l  io n iz a t io n  was used.

Pus S taphy lococc i Aureus

Io n iz a t io n  P ro n to s i l  a t  4 M.A. f o r  f iv e  minutes was

used.

Treatments g iven Three

R esu lt  A f te r  one tre a tm en t ,  the u lc e rs  had n ea r ly

h e a le d ,  b u t were sc ra tched  to p ieces  a f t e r  the 

secodd tre a tm e n t .  Two f u r th e r  trea tm en ts  r e s u l t e d  

in  a good h e a lth y  sk in .

Follow up 24/2/41 F i t  and h e a lth y , no blem ishes on sk in .

Remarks. The skin  cases so f a r  considered  would in d ic a te  

t h a t ,  when u lc e rs  are  n o t denuded o f  the e n t i r e  

sk in ,  P ro n to s i l  io n iz a t io n  s t im u la te s  growth, 

and k i l l s  in fe c t io n  very qu ick ly .
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Case No. 25

Name Mrs* W. Age 47 Occupation Housewife.

H is to ry  o f  Lesion Mrs. W. had a  v a r ic o se  u lc e r  on h e r  

r i g h t  le g ,  f o r  10 y e a rs .

P rev ious Treatment She had had many veins in je c te d  

and f o r  many months on end wore ELas top l a s t  

bandages. Ointments and v itam in  in j e c t i o n s  were 

a l l  t r i e d .

C ondition  -  1 s t  Attendance 8 A /4 1  A deep, co r iu m -le ss  

in d o le n t  u lc e r  3 M x 4 H was p re se n t  on h e r  r i g h t  l e g .

Wassermann Reaction N egative .

Io n iz a t io n  Io n iz a t io n  w ith  5% P ro n to s i l  a t  5 M.A. f o r  

6 - 1 0  minutes was g iven , tw ice weekly.

R e su lt  Four trea tm en ts  were re q u ire d  before  the base  

looked h e a l th y .  Improvement was g rad u a l .

By 28/2/41 the u lc e r  measured lk "  x 2 ”, a f t e r  

10 trea tm en ts  had been g iv e n .  A f u r th e r  15 

trea tm en ts  r e s u l te d  in  a red u c tio n  in s iz e  to  a 

q u a r te r  o f  th e  o r ig in a l .  12 /8 /41 . A f te r  two weeks 

r e s t  her u lc e r  was s t i l l  q u ie t ,  alm ost l e v e l  w ith  

sk in ,  b u t  l i f e l e s s  in appearance. Slow growth 

fo llow ed.

Treatments g iven Twenty f iv e .

Follow-up This p a t i e n t  was seen in  November 1941. A small

117



(Skin*

c r a t e r  th e  s iz e  of a l e n t i l  was a l l  t h a t  remained 

unhealed and th i s  was dry .

Remarks The p ro g ress  in t h i s  case  resem bles th e

p reced ing  one, slow to s t a r t  up from r e s t ,  ga ined  

a f a i r l y  r a p id  movement, then the motive power 

seemed to  become t i r e d  and growth became alm ost 

s t a t i o n a r y .
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Case No. 26

flame Mr. F . Age 22 * Occupation Engineer.

H is to ry  o f  Lesion For 5 years t h i s  man had v a r ic o se  u lc e rs  

on h is  l e g s .

P revious Treatment Some veins had been in je c te d ,  p a r t  

o f  the  Femoral vein had been exc ised , in je c t io n s  

o f  a r s e n ic ,  ointments in c lu d in g  su lphan ilam ide ,

E L asto p las t  bandage and U l t r a - v io le t  Ray trea tm en t 

had a l l  been t r i e d .

Condition -  1 s t  a t te n d a n ce . On 16/1 /41  th e re  was p re se n t  

on th e  l e f t  le g  an u lc e r  the s i z e  o f  ha lf-a -c row n  

and on the r i g h t  le g  one the s i z e  o f  a f l o r i n  were 

p r e s e n t .  The W.R. was n e g a tiv e .

Io n iz a t io n  5>i P r o n to s i l  a t  5 M.A. f o r  10 minutes was 

us ed.

Treatments given F ive .

R esu lt  Both u lc e rs  were healed  except f o r  a  minute 

a re a ,  the  s iz e  o f  a p in-head on one u lc e r .

Follow-up I t  has no t been p o ss ib le  to  t r a c e  th i s  man.

Ho re p ly  has been rece ived  to se v e ra l  e n q u ir ie s .

Remarks. The growth here was qu ite  d ram atic . The 

u lc e rs  were no t e n t i r e ly  devoid o f  p o in ts  of 

g ra n u la t io n  t i s s u e .  For u lc e r s ,  which had been 

c o n s ta n t ly  p re se n t  fo r  f iv e  y ea rs ,  to  hea l in two weeks- 
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Case No. 29

Name Mrs. W. Age 39 Occupation Housewife.

H is to ry  of Lesion This woman had onychiafc o f  h e r

f in g e r  n a i l s  f o r  four y ea rs .

P rev ious  Treatment Ointments and lo t i o n s  had been used;

X -ray trea tm en t f o r  s ix  months had been g iven .

Condition -  1 s t  A ttendance. 10 /4 /41 . Her r i g h t  thumb 

n a i l  was very  bad ly  a f f e c te d ,  n ex t in  s e v e r i ty  

h e r  f i f t h  r i g h t  f in g e r  n a i l  and l e a s t  a f f e c te d  was 

h e r  l e f t  thumb n a i l .

Pus Ho fungus was found m ic ro sco p ica lly  and a c u l tu re  

could not be made.

Io n iz a t io n  This case was only undertaken as an experiment. 

The n a i l s  were t r e a t e d  as fo llow s:

Most a f f e c te d  n a i l  Badly a f f e c te d  n a i l  L e a s t  a f f e c te d
n a i l

2*2'% P ro n to s i l  ' 1% Copper su lp h a te

a t  10 M.A. i a t  10 M.A.
f o r  15 mins. , f o r  15 mins.

R esu lt  Improved !g r e a t ly  improved
  a f t e r  s ix  treatm ents! a f t e r  s ix  trea tm en ts

I t  Zinc su lp h a te

a t  10 M.A« 
f o r  15 mins.

No change 
a f t e r  s ix

trea tm en ts

Follow u p  A fte r  one monthfs r e s t  from trea tm en t ,  th e  

n a i l  which had been t r e a te d  with copper was
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d ec id ed ly  b e t t e r ,  the P ro n to s i l  had n o t  p reven ted  

r e t ro g re s s io n  w h i l s t  the  n a i l  t r e a te d  w ith  Zinc 

was much worse*

Remarks. The a c t io n  o f  a sulphonamide on a fdngus being  

unknown t h i s  trea tm en t was, as s t a te d ,  c a r r ie d  out 

p u re ly  as an experim ent. The improvement was no t 

marked.
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Cas e Ho . 32.

Hame Mrs. C. Age 36 Occupation Housewife

H is to ry  o f  Lesion For a t  l e a s t  ten  y e a r s , h e r  f in g e r s

and hands had been raw and b leed in g . Her f e e t  

too were sometimes a f fe d te d .

P rev ious  t re a tm e n t Various ointm ents

Condition -  1 s t  a t te n d a n c e . A ll  f in g e rs  and both hands and 

s c a t te r e d  a reas  on both f e e t  were more or l e s s  raw, 

encrusted  w ith pus and dead ep ithe lium .

Pus Mainly staphylococcus aureus .

Io n iz a t io n  The r i g h t  hand was t r e a te d  w ith  2^% P ro n to s i l  

f o r  6 - 2 0  minutes a t  6 -  30 M.A.

The l e f t  hand (the l e a s t  a f fe c te d )  was g iven 

u l t r a - v i o l e t  ray  trea tm en t.

The f e e t  were t r e a te d  with 1% Zinc c h lo r id e .

Treatments, given F if te e n

R esu lt  A fte r  n ine trea tm en ts ,  the  P ro n to s i l  had

g r e a t ly  improved the  c o n d it io n , th e re  was no change 

w ith th e  u l t r a - v i o l e t  Ray t r e a te d  hand, the  f e e t  had 

n o t improved as much as the P r o n to s i l - t r e a t e d  hand. 

A l l  were changed to P ro n to s i l ,  s ix  f u r th e r  trea tm en ts  

were given to 20/6/41 when a l l  the sores had h ea led .
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As the  sk in  was very dry Olive O il and in f r a - r e d  

rays  were ap p lied .

Follow up 1 2 /8 /4 1 . No sores  anywhere could he found 

h u t  the  sk in  was s t i l l  very  dry.
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Case Bo. 34

Name Mrs. N. Age 55 Occupation Housewife 

H is to ry  o f  Lesion H yperkeratosis  and u lc e ra t io n  o f

both  hands fo r  over one year.

P rev ious Treatment X-ray trea tm en t had been given f o r  

many months; in f r a - r e d  ray  trea tm en t p lu s  o l iv e  

o i l  and ointm ents o f  various kinds had been 

a p p l ie d .

Condition -  1 s t  A ttendance The skin of h e r  f in g e r s  was 

th ic k ,  rough and deep raw f is s u r e s  were p re s e n t  

on her  knuckles.

Io n iz a t io n  She was se n t  from the X-ray departm ent with 

the  r e q u e s t  rlto g ive h e r  something" during the 

absence o f  some o f  the s t a f f ,  b u t no t to  g ive 

h e r  u l t r a - v i o l e t  ray  trea tm en t.

2|-% P ro n to s i l  a t  5 M.A. fo r  10 minutes was u t i l i s e d  

R esu lt  The raw areas  showed no s igns o f  h ea l in g  a f t e r  

th re e  tre a tm e n ts .  The h y p e rk e ra to s is  was no t 

a f f e c te d .

Remarks No change in h e r  cond ition  was observed.
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Case Uo» 37

Name. Mr. B. Age 27 Qccupation Bagineer.

H is to ry  o f  Lesion A day or two b efo re  Christm as 1940, 

t h i s  mat^s r i g h t  fo o t s l ip p ed  down a  manhole,

b ru is in g  the  s k in .  D erm atitis  follow ed.

P rev ious  tre a tm en t Ointments.

Pus Mixed in fe c t io n

Condition - 1 s t  Attendance 14/5 /41  From th e  ankle to

the  knee, h is  whole r i g h t  le g  was covered w ith

a c ru s te d  p u s tu la r  d e rm a t i t i s .

Io n iz a t io n  He was given trea tm en t f o r  15 -  20 minute*

w ith  P ro n to s i l  a t  15-40 M.A.

Treatm ents given Fourteen.

R e su l t  A few trea tm en ts  showed improvement, then a t  

h i s  nex t a t tendance , the  le g  was as bad as 

ever. Subsequent trea tm en ts  r e s u l te d  in no 

change fo r  the  b e t t e r .

Remarks .As a l l  p rev ious skin  le s io n s  had rea c te d  so w ell ,  

i t  was hoped t h a t  a s im ila r  r e s u l t  would have been 

o b ta in e d .  There i s  no doubt t h a t  he sc ra tched  

some areas  which showed a l i t t l e  improvement and 

a ls o  he was determined to  have compensation.
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n e v e r th e le s s ,  I  do n o t th in k  he des troyed  e n t i r e ly  

the  growth which should have shown I f  P r o n to s i l  was going 

to  have been successfu l*
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Case Ho, 38

Mame Miss P. Age 25 Occupation Household d u t ie s

H is to ry  o f  Lesion This young woman sc ra tch e d  h e r

f in g e r s  w h i l s t  c u t t in g  ro se s ,  a f o r tn ig h t  be fo re  

a t te n d in g  a t  the  Department. P u s tu le s  formed 

then the pus spread under the  epiderm is.

P rev ious  trea tm en t Boracic l i n t  d re ss in g s ;  b a th s  in 

D e tto l .

Pus Staphylococcus Aureus.

Condition  - 1 s t  A ttendance. 22/7/41 The second and 

t h i r d  f in g e rs  o f  l e f t  hand up to the  hand were 

swollen and e n t i r e l y  denuded o f  normal sk in .

Raw sh in ing  weeping areas  were in te r s p e r s e d  w ith  

a re a s  o f  pus, scabs and e p i t h e l i a l  d e b r i s .

Io n iz a t io n  Fpr lo  minutes, 2-%% P ro n to s i l  was used 

a t  15 M.A.

Treatm ents given Three

R e su l t  A fte r  th ree  t rea tm en ts ,  the f in g e rs  on 

29/7 /41  were normal in s i z e ,  new sk in  had 

begun to form except a t  the  knuckles, where i t  

was s t i l l  a  l i t t l e  raw. Ho f u r th e r  trea tm en ts  

were g iven . On 8/8/41 the f in g e rs  were normal.
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Follow up Again seen in  September, when h e r  f in g e r s  

were s t i l l  normal*
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Case Ho. 45

Hame Mr. P. Age 71 Occupation R e t i re d .

H is to ry  o f  Lesion For more than a y ea r  h is  l e f t  le g  

had been u lc e ra te d .

P rev ious  trea tm en t Ointments and E la s to p la s t  bandage had 

been t r i e d .

Condition -  1 s t  a t ten d an ce . 21/10/41 The lower h a l f  of 

h is  l e f t  le g  was p r a c t i c a l l y  a l l  fcczematous.

S ev era l v a r ic o se  u lce rs  were p re s e n t  in t h i s  a re a .

Two were the  s iz e  of a f l o r i n ,  one t h a t  o f  a  s h i l l i n g  

and numerous o th e rs  which were sm all b u t  deep.

Pus Ho germs were found.

Io n iz a t io n  2-J% P r o n to s i l  was used a t  30 M.A. f o r  20 

m inutes.

Treatments given Fourteen

R esu lt  cured.

Follow - u p  Ho re la p s e  has occurred w ith in  the month 

which has elapsed s in c e  h is  d ischarge .
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Case No. 46

Name Mr. W. Age 72 Occupation R e t i re d

H is to ry  o f  Lesion For over two months an u lc e r  on h is  

g r e a t  toe had g ra d u a l ly  become b ig g e r .

P rev ious trea tm en t o intm ents and d re ss in g s .

Condition -  1 s t  A ttendance A f te r  adm ission to  the Wards 

i t  was found th a t  he was a d ia b e t i c .  Although 

la rg e  doses o f  in s u l in  were given h is  blood 

sugar never became s a t i s f a c t o r y  w h i l s t  th e re  was 

no g ly c o s u r ia

On 10/9 /41  the u lc e r  was l^*1 x n and was f a i r l y  

deep.

Pus Staphylococcus Aureus

X-rav No bony d ise a se

Io n iz a t io n  10 M.A. f o r  20 minutes was used9 2 

P ro n to s i l  being  the e l e c t r o l y t e .

Treatments Twenty-eight

R esu lt  By 7 /11 /41  the u lc e r  was one th i rd  the o r ig in a l  

s iz e  and a b ridge  of  h ea lth y  sk in  had grown 

across  the middle o f  the u lc e r .  U nfo rtuna te ly  

on 18 /11 /41  he had a severe pain in  h is  ank le , 

h i s  fo o t  became sw ollen, gangrene s e t  in and 

spread to the  whole fo o t .  Amputation was c a r r ie d  

ou t b u t the p a t i e n t  died.
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Case No. 47

Name Mr. F . Age 39 Occupation C lerk

H is to ry  of  Lesion u lc e r  on h is  4 th  r i g h t  toe  had been

p re s e n t  fo r  11 weeks.

P rev ious Treatment Ointments, Sulphanilam ide i n t e r n a l l y  

and e x te r n a l ly .

Condition -  1 s t  a t ten d a n ce  On the in n e r  s id e  o f  th e

4 th  r i g h t  to e  an u lc e r  the  s iz e  o f  a  s h i l l i n g  and 

deep was p re s e n t .  Pus f i l l e d  th e  u lc e r .  

Wassermann Reaction N egative.

Blood Sugar This was w ith ih  normal l i m i t s .

Pus Staphylococcus Aureus.

I o n iz a t io n  This was given a t  4 M.A. fo r  20 minutes 

using 2-̂ % P r o n to s i l .

Treatments g iven Four.

R e su lt  No change was secured . His docto r asked i f  he 

could be adm itted  fo r  in v e s t ig a t io n .  Excision o f
%

the u lc e r  was c a r r ie d  ou t on 1 2 /L lA 941. He was 

s e n t  from th e  Wards on 1A 2 /4 1  f o r  P ro n to s i l  

io n iz a t io n .  H alf  o f  the te rm in a l phalanx had 

d isappeared and the whole toe  was now u lc e r a t in g .
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Follow up He i s  s t i l l  under tre a tm e n t and no a p p re c ia b le  

change has y e t  been observed except t h a t  the pus 

i s  co n s id e rab ly  l e s s .



(Accident)

Case Ho« 6 *

Ha me Sapper R* Age 28 Occupation S o ld ie r .

H is to ry  o f  Lesion This man was a c c id e n ta l ly  sh o t

through h i s  l e f t  hand on 14 /7 /40 . The b u l l e t  

passed  between th e  second and th i r d  m etacarpal 

bones.

P revious Treatment An opera tion  was performed in  a 

m i l i t a r y  h o s p i ta l  b u t  the  wound had d ischarged  

pus s in c e  i t s  i n f l i c t i o n .

Condition -  1 s t  A ttendance On 18 /8 /40  the e x i t  wound on 

the palm o f  the hand had been about l ^ ,f in  d iam eter 

and was now a d isch arg in g  s inus the s i z e  of a 

threepenny p ie c e  and about one inch deep.

Pus S taphy lococc i and S tre p to co c c i

Io n iz a t io n  For 10 minutes the wound was io n ised  w ith  

2%jt a t  6 M.A.

Treatments given Four

R e su lt  The wound was com pletely  hea led  a f t e r  fou r trea tm en ts  

(He was re tu rn ed  from the m i l i t a r y  h o s p i ta l  l a t e r

f o r  c o r re c t io n  o f  l im i ta t io n  o f  movement).
Follow up 6/11/41 The hand has remained hea led  s in ce

tre a tm e n t .  The f in g e rs  have remained s t i f f .

Remarks A d e f in i t e  and speedy cu re , w ith  no r e la p s e .
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Case No, 20

flame Sydney B* Age 17 Occupation A pprentice  Engineer

H is to ry  o f  Lesion In a  c a r  acc id e n t on 22 /4 /40 , th i s  

young nan s u s ta in e d  a compound comminuted f r a c tu r e  

o f  h is  r i g h t  Femur,

P rev ious Treatment An open o pera tion  was performed, th e  

fragm ents o f  bone being  removed and the condyles 

p inned.

On 13 /6 /4 0  he ran a tem peratu re , pus 

was found under the  p l a s t e r ,  which was removed.

A la rg e  area  of h is  h e e l ,  knee and sm a lle r  a reas  

were found denuded of sk in  and were oozing w ith  

pus*

Various d ress in g s  and su lphan ilam ide 

powder were t r i e d .  Tersch g r a f t in g  was c a r r ie d  

ou t on the  h e e l .

Condition -  1 s t  A ttendance 4 /12/40. The cond ition  of 

th e  h e e l  was s a t i s f a c to r y .  The unhealed wounds 

a re  in d ic a te d .
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There was no sk in  over the  knee, the  wound was 

f i l l e d  w ith  pus and measured 6" x 4 11 (1)

Wounds (2) and (3) measured l ^ ,f d iam eter and 

2 *i x r e s p e c t iv e ly ,  the former su rrounding  a  

s in u s  in  d iam eter  and which s q u i r te d  pus on 

pressure*

Pus S h o rt  chain s t r e p to c o c c i  wire p re s e n t .

Io n iz a t io n  5*> P r o n to s i l  was used a t  4 M.A* f o r  5 

minutes*

R esu lt  A f te r  7 trea tm en ts  wound (1) had healed  w ith

the  exception o f  1 square in c h .  Wound (2) s t i l l

oozed pus b u t  only the s inus remained and obviously

a sequestrum was involved or th e  periosteum ,

although the X-ray r e p o r t  was fav o u rab le .  The
t o

s in u s  passed downAthe bone. Wound (3) was h ea l in g  

b u t  no t so d ra m a tic a l ly  r a p id .

A f te r  20 f u r th e r  t rea tm en ts  only the s inus  

remained unhealed and he was d ischarged  from the 

wards to  a t te n d  a s  an o u t - p a t i e n t ,  14 /2 /41 .

L ip iad o l was in je c te d  in to  the s in u s  and X-ray 

showed se v e ra l  winding tra c k s  making t h e i r  way 

to  the  su rfa ce  a t  th re e  p o in ts  as w e ll  as to  the  

p re s e n t  opening. Fragments o f  bone were a l s o  observed.
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He was d ischarged  on 13/6 /41  from the department 

f o r  o p e ra t io n .

Treatments g iven Twenty-four

Follow up O peration performed 17 /9 /41  b u t  th i s  has n o t  

y e t  hea led  (6 /1 1 /4 1 ) .  The p r e - p a t e l l a r  wound has 

never broken down.

Remarks I f  the re  had been no se q u es tra*  th i s  boy could 

have been d ischarged  from h o s p i t a l  a f t e r  seven 

tre a tm e n ts .  The s t im u la t io n  of growth o f  sk in  was 

noteworthy, w h i ls t  the c lean s in g  a c t io n  in th e  

in h ib i t io n  o f  pus form ation was ev iden t a f t e r  th e  

f i r s t  tre a tm e n t .

Ian K itch in , F .R .C.S. the o r thopaed ic  

surgeon, whose p a t i e n t  th i s  was, gave u n s t in t in g  

p r a i s e ,c o n s id e r in g  the r a p id i t y  w ith  which th e  

sk in  hea led  as most s u r p r i s in g .
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Case No. 22

Uame Miss W. Age 58 Occupation House d u t ie s  

H is to ry  of Lesion  In January  1940, she f e l l  down

s t a i r s  and f ra c tu re d  both  malleoli o f  h e r  l e f t  

l e g  w i t h  backward d isp lacem ent o f  the 

a s t r a g a lu s .  Wooden s p l i n t s  were used b u t  as 

so res  developed she was s e n t  to the Royal L an cas te r  

In f irm a ry . The whole le g  was very oedematous 

and la rg e  a reas  were.denuded o£ sk in .

P revious Treatment S tim u la tin g  d re s s in g s ,  su lp h a n i la -  

mide powder and sk in  g r a f t s  were t r i e d  b u t  a l l  

f a i l e d .

Condition -  1 s t  A ttendance 24/12/40. ifce le g  was 

very  w asted, the knee j o i n t  and ankle were 

ankylosed . X-ray showed g e n e ra l ise d  r a r e f a c t io n  

o f  th e  bones o f  the ankle  and at^phy o f  the  knee 

j o i n t .  Large raw a re a s ,  as in d ic a te d  were p re se n t ,  

th e  f a s c ia  covering the muscles showing when the  

fo u l  sm elling  pus was c lea red  away. The sk in  

between these  areas  was th in ,  red , f r a g i l e  and sh iny .
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Pus S taphy lococc i only were found.

Io n iz a t io n  P ro n to s i l  was used a t  20 M.A. f o r

10 m inutes,

B e su lt  A f te r  fou r  trea tm en ts ,  th e re  was no sm ell 

from the wounds , the p a t i e n t  f e l t  much e a s i e r  

and b e t t e r ,  the  wounds were clean  and dry, g ranu

l a t i o n s  were p re se n t  and th e re  was some growth 

inwards from the edges.

Fourteen more trea tm en ts  were c a r r ie d  o u t .  

Only one sm all a re a ,  the s iz e  o f  a  s ixpence , was 

n o t  qu ite  hea led  though le v e l  w ith  the now normal 

sk in  around. This was a t  the  ankle (1 ). Another, 

in  A- l i k e  co n d it io n  bu t s l i g h t l y  l a r g e r  was 

p re s e n t  over the head o f  the  f i b u l a  (3 ) .  The 

o th e r  wounds were com pletely h ea led . She was
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d ischarged  a f t e r  having sp e n t  over a yea r  in 

h o s p i t a l .  On account o f  the  d is ta n c e  from 

L an c as te r  she was unable to  a t te n d  as  an out* 

p a t i e n t .

Treatments given e igh teen

Follow-up 7 /11 /41  The le g  has remained " b e a u t i f u l ly  

hea led  up"

Remarks The h e a lin g  here  was slow er than in th e  prev ious

case (No. 20). This was to  be expected on account 

o f  (a) age (b) the  lo n g e r  du ra tion  o f  i l l n e s s  

(c) the d e b i l i t a t e d  s t a t e  o f  th e  p a t i e n t  (d) 

the l a r g e r  areas involved . N everthe less  s ix  

weeks tre a tm e n t r e s u l te d  in a cure a f t e r  one year 

o f  the usual methods o f  trea tm en t .  As in  the 

p rev ious  two cases , the new sk in  was alm ost normal 

in  appearance, was p l i a b l e ,  th ic k  and in  every 

way s a t i s f a c t o r y .
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Case 30.

Name Mr. H. Age 18 Occupation Lorry  d r iv e r .

H is to ry  o f  Lesion 3 /3 /4 1  His arm was caught in  the 

b rake  o f  a  heavy t r a i l e r  and r e s u l te d  in  a  T 

shaped f r a c tu r e  o f  the humerus and l a c e r a t io n s  

round the  whole elbow.

Previous Treatment Routine d re ss in g s  and P ro n to s i l  

powder.

Condition -  1 s t  Attendance 24/4/41 A band 6" wide 

a l l  round the elbow j o i n t  was devoid o f  sk in  

except fo r  a b ridge  of  d e v i ta l i s e d  sk in  3 lf 

wide ta p e r in g  to 1" in the  A n t ic u p i ta l  Fossa . 

P a r ts  o f  the denuded a re a  were showing f a s c ia  

or  muscle su r fa c e  and over a l l ,  pus was p re se n t  

(See p h o to g rap h ) .

Pus mainly s taphy lococc i

Io n iz a t io n  2^% P ro n to s i l  a t  10 -  20 M.A. f o r  10 -  20 

minutes was io n ised  on to elbow, t h r i c e  weekly

Treatments g iven e igh teen .

R esu lt  In two weeks time the sk in  had grown 1 M a l l  

round the edges, fo llow ing  s ix  t re a tm e n ts .  An 

a d d i t io n a l  twelve trea tm en ts  healed the elbow 

e n t i r e l y  except fo r  sm all p r a c t i c a l l y  healed  

p o in ts  about -J" in  d iam eter in  a l in e  and these
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were s e p a ra te d  from each o th e r  by p e r f e c t l y  

normal s k in .  He was d ischarged  on 7 /6 /4 1  

(See photograph)

Follow u p  The arm has caused no tro u b le  and remained 

h ea led .
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Case No. 36

Same Mrs. B. Age 44 Occupation Housewife.

H is to ry  of Lesion In the f i r s t  week o f  May 1941 th i s  

woman re c e iv e d  a  burn on her  r i g h t  f o o t .

P revious Treatment The fo o t  was f i r s t  d ressed  with 

G e n e t ia n -v io le t  b u t  t h i s  s loughed. A c r if la v in e  

emulsion d ress in g s  fo llow ed . The f o o t  became 

s e p t i c  and oedematous. Vaseline gauze d ress ings  

were then used and l a s t l y  su lphan ilam ide  powder.

Condition -  1 s t  A ttendance . 2 1 /6 /4 1 . An a rea  6M x 4 M 

was denuded o f  sk in .  The base of  th i s  area^/was in 

the  main q u ite  h e a l th y  b u t  th e re  were only  a few 

sm all areas  in d ic a t iv e  o f  any a ttem p t a t  growth.

Pus S taphy lococc i

Io n iz a tio n  Fot 15-20 minutes 2^% P ro n to s i l  was

io n ise d  in to  the wound a t  10 M.A. a t  3 -  4 days 

in te rv a l#

Treatments g iven Mine

R esu lt  Cured.

Follow-u p  29 /7 /41  The sk in  over the wound was normal and

in d is t in g u is h a b le  in q u a l i ty  from the undamaged s k in .  

The s c a r  t i s s u e  which was p re s e n t  befo re  tre a tm e n t 

w ith  P ro n to s i l  was commenced, was r a i s e d ,  th ickened , 

tough l i k e  muscle tendons in  c o n t ra c t io n .
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Case Ho. 39

Name Mr. C. Age 56 Occupation T ra v e ll in g  crane d r iv e r

H is to ry  o f  Lesion On 7/7/1941 the crane ran over h is  

r i g h t  fo o t s e v e re ly  c ru sh in g  i t .
t  .v

Previous t re a tm e n t Following the o p e ra t io n  on admission 

he was t r e a te d  w ith  Eusol packs, a c r i f l a v in e  

d re s s in g s  and su lphan ilam ide powder.

Pus staphy lococcu  aureus and a lbus
25/f7/4<

Condition -  1 s t  A ttendance /The photograph on the back 

o f  t h i s  page shows the co n d it io n  on th i s  d a te .

With the exception o f  the g r e a t  to e ,  which was 

s l i g h t l y  in ju r e d ,  a l l  the  toes  were amputated 

by the c ran e . The heads o f  the m e ta ta rs a l  bones 

were c rushed . P a r t  of the 3rd m e ta ta rsa l  was 

p ro je c t in g  through the in ju re d  muscles. About 

one th i r d  o f  the fo o t  a n t e r io r l y  and p o s te r io r ly  

was denuded of s k in .  This raw area showed as 

ragged, la c e r a te d  muscle and f a t ,  and was covered 

in  most areas with pus. (See photograph .)

Io n iz a t io n  P ro n to s i l  was used fo r  7 - 2 0  minutes

a t  5 -  30 M.A.

Treatments given Fourteen to  25/8/41 when an opera tion  

was performed fo r  removal o f  the p ro tru d in g  bone.
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T h ir ty  seven to  1 /1 2 /4 1 .

R e s u l t  A th in  sk in  has formed over th e  whole a rea

w ith  th e  exception of a p a r t  l e s s  than a s h i l l i n g  

in  s iz e  a t  the s i t e  where the bone had p ro tru d ed . 

The surgeon wished to  amputate th e  g r e a t  to e  

and u t i l i s e  th e  sk in  f o r  g r a f t i n g .  The p a t i e n t  

would n o t ag ree .

Follow-up He i s  s t i l l  under t r e a tm e n t  (See Photograph).
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Case No. 40

Ha me Alan S. Age 20 Occupation Motor Engineer.

H is to ry  o f  Lesion  Three days a f t e r  an in ju ry  t h i s  

young man always b led  p ro fu se ly .  He req u ired  

t r a n s fu s io n s  in Canada a f t e r  to n s i l le c to m y  and 

a ls o  a f t e r  a  too th  e x t ra c t io n .  In 1939 he b led  o f f  

and on f o r  two weeks a f t e r  an o th e r  to o th  e x t ra c t io n  

b u t  th i s  was c o n tro l le d  by a clamp and snake venom 

i n j e c t i o n s .

On 29/5/41 he in ju red  the index f in g e r  of 

h i s  r i g h t  hand. The t i p  was crushed and the  bone 

s p l i n t e r e d .  Three days l a t e r  he s t a r t e d  with 

u n c o n t ro l l a b le  b leed ing  and V it .  K. was in je c te d  

in to  h is  l e f t  th ig h .  Two days l a t e r  h i s  l e f t  le g  

became very swollen o v e rn ig h t.  A lo c a l i s e d  

sw e ll in g  developed over the T ib ia  when the sw ellin g  

had receded and then the leg  began to  sw ell  ag a in . 

An abscess  po in ted  a t  the ankle and he was adm itted 

to  th e  In firm ary .

Previous Treatment Vitamin K. M ultip le  in c is io n s  were 

made in  the  le g  and enormous q u a n t i t i e s  o f  pus 

were r e le a s e d .
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C ondition  -  1 s t  A ttendance. 2 5 /7/41 The le g  had

h ea led  b u t  th e  f in g e r  te rm in a l phalanx was a  mass 

of  pu lp  and pus.

Pus mainly S tre p to co cc i ( f in g e r)

X -ray F inger  -  comminuted f r a c tu r e .

Leg -  no bony d ise a se .

I o n iz a t io n  2&% P ro n to s i l  was used f o r  7 - 2 0  minutes 

a t  4 -  7 M.A.

Treatm ents given Fourteen

R e su l t  Treatment r e s u l te d  in  complete h e a l in g  of  th e  

f in g e r .

Follow-up 3 /10 /41  The f in g e r  caused no f u r th e r  

t r o u b le .  I t  had remained hea led .
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(A ccident)

Case No. 42

lam e Mrs* T. Age 57 Occupation Housewife

H is to ry  o f  Lesion Mrs* T. s u s ta in e d  a  compound f r a c tu r e  

o f  h e r  E igh t T ib ia  on 27/10/1938. The le g  was 

in  P l a s t e r  o f  P a r is  f o r  15 months. The wound never 

h e a le d .

P rev ious Treatment Calcium ,fin je c t io n s  ", d re s s in g s ,  

in c lu d in g  su lp h an ila m id e ,lad  been used.

Condition -  1 s t  A ttendance On 5 /8 /4 1  th e re  was a 

raw wound on the lower t h i r d  o f  h er  r i g h t  le g .

This wound was more than skin  deep, measured 1 ” 

x 2'u in  a re a  and was anchored to  th e  bone.

X-rav (August 1941). This showed no bony d ise a se .

Wassermann Reaction N egative.

Pus S taphylococcus Aureus.

Io n iz a t io n  2^% P ro n to s i l  f o r  10 minutes a t  20 M.A. 

was us ed.

Treatments given Tw enty-five.

R esu lt  Cured. This p a t i e n t  was extrem ely slow in  

responding  to trea tm en t -  f i f t e e n  weeks pass ing  

b e fo re  p e r f e c t  h ea lin g  was secu red .
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(A ccident)

Follow-up She was d ischarged on 25 /11/1941 , so th e re  

has n o t y e t  been much time fo r  any p o s s ib le  

rec rudescence  o f  the u lce ra tio n *
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(A ccident)

Case No*43

Name Mr* W. Age 28 Occupation C e llu lo se  A ce ta te  Worker 

H is to ry  o f  Lesion On 7 /7 /39  t h i s  man was in  a  motor

cy c le  a c c id e n t  and su s ta in e d  a compound f r a c tu r e  of 

h i s  l e f t  t i b i a .  The p la te  became loose  on 

2 7 /1 1 /3 9  and an u lc e r  formed which had p e r s i s t e d ,  

vary ing  in s iz e  bu t never h e a l in g .

Condition -  1 s t  A ttendance An in d o le n t  u lc e r  about

1 square io^ch in  a rea  and two sm all ones about 

th e  s iz e  of peas , were p re se n t  over the t i b i a  

o f  h is  l e f t  le g  (2 5 /7 /41 ) .

Pus S taphy lococc i

W.R* N egative

Io n iz a t io n  2^?j P ro n to s i l  was used a t  7 - 20 M.A. f o r  

10 -  15 m inutes.

R esu lt  The h ea lin g  had v a r ie d .  At times i t  was

p ro g re ss in g  s a t i s f a c t o r i l y  then the u lc e r  would be 

back in  i t s  old co n d itio n  a t  h is  nex t a ttendance .

I t  f i n a l l y  was p e r f e c t ly  hea led  by 14/11/41*

Treatments Twenty seven were g iv en .

Follow-up No breakdown had occurred one month l a t e r .
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D I S C U S S I O N

I t  i s  now necessary  to m arsha ll th e  f a c t s  

which w i l l  help  to g ive the answers to  the questions 

o r i g i n a l l y  s e t .

The experiments showed t h a t  P ro n to s i l  i s  

s u i t a b l e  to  a c t  as an e l e c t r o ly t e  (Experiment 1 et 

s e q ) .  The r a t e  o f  in t ro d u c t io n  of th e  drug and 

i t s  depth o f  p e n e tra t io n  are g r e a t ly  enhanced by 

io n iz a t io n  as compared with t h a t  ob ta ined  by 

osmosis when i t  i s  merely app lied  by d i re c te d  

c o n ta c t  or a p p l ic a t io n  (Experiments 1, 2, 4 & 5) .

In mammalian t i s s u e ,  io n iz a t io n  c a r r ie s  P r o n to s i l  

i n t o  muscle t i s s u e  i f  app lied  to a raw su r fa c e ,  

and deeply in to  t i s s u e s  along blood v e s s e ls ,  being 

found e v e n tu a l ly  in the bone marrow i t s e l f .  I t  

does no t io n iz e  through f a s c i a ,  which 4am s i t  up, 

and along which i t  flows, bu t passes in to  the 

a d ja c e n t  muscle v ia  blood v e s se ls  (Experiment 10 ) .

The in h ib i to r y  ac tio n  o f  P ro n to s i l  a g a in s t  

staphylococcus Aureus was g r e a t ly  in c rease d  when 

io n iz a t io n  was u t i l i s e d  (Experiments 6, 7, 8 & 9) 

This i s  a most im portant p o in t  from a c l i n i c a l  p o in t  

o f  view. I t  i s  im portan t as i t  w i l l  be equa lly
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e f f ic a c io u s  in acu te  and chronic cases . In the l a t t e r , ,  

to o ,  the a b so rp tio n  o f  drug necessary  i s  reduced to a  

n e g l ig ib le  q u a n t i ty  and a t  th e  same time th e  in h ib i t io n  

o f  growth o f  b a c te r i a  i s  g r e a t ly  in c re a se d .

The cases t r e a te d  have been d iverse  in  c h a ra c te r ,  

th e  g r e a t  m a jo r i ty  being chronic cases where o th e r  methods 

had f a i l e d .  The r e s u l t s  secured  th e re fo re  are  more 

favourab le  than the percentage cures would a t  f i r s t  seeui 

to in d ic a te .  Of course i t  cannot be sa id  th a t ,  i f  the 

cases had been t r e a te d  by t h i s  method a t  f i r s t ,  a l l  

would have been cured, b u t i t  i s  only reasonab le  to 

expect th a t  some o f  those n o t cured would have en tered  

t h i s  ca tego ry  i f  t r e a te d  e a r l i e r .  Without the d iv e r s i ty  

o f  c h a ra c te r  o f  the le s io n s  t r e a te d ,  i t  would have been 

im possib le  to gain  any idea  as to  the s u i t a b i l i t y  of 

cases f o r  tre a tm e n t in  the f u tu re .  On the  o th e r  hand th i s  

very d iv e r s i t y  d e t r a c ts  from im pressiveness in r e s u l t s  

which are  so c l e a r  cu t when one c l i n i c a l  e n t i ty  alone 

i s  reviewed. N everthe less  where numbers a r e  sm all and 

no d e f in i t e  conc lusions can be deduced, s ig n p o s ts  a t  l e a s t  

g ive  in d ic a t io n  o f  what one may expect in the  trea tm en t.

F i f t y  f iv e  cases have been t r e a te d  and th e  most
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im portan t f e a tu re s  b r e i f l y  s e t  ou t in the  prev ious 

n o te s .  Seven cases are  s t i l l  under t rea tm en t .

Table I  g ives  a summary of the cases under 

c o n s id e ra t io n ,  and these  have been ta b u la ted  

in c h ro n o lo g ic a l  o rd e r .  L a te r  ta b le s  a re  added 

showing the cases c o l le c te d  according  to  th e  

n a tu re  o f  th e  le s io n ,  in f e c t io n  involved e tc .

Cases 12, 29, 31, 34, 41 were given tre a tm en t as 

i t  did. no t seem unreasonable th a t  P ro n to s i l  Io n iz a t io n  

might be e f f e c t iv e  a g a in s t  the organisms p r e s e n t .
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The r e s u l t s  ob ta ined  a re  summarised in  th e  fo llow ing  

t a b l e .  Two cases under tre a tm en t a re  no t inc luded .

TABLE 2 

Summary of Res u l t s

No. of cases Cured G rea tly Improved No change Worse
improved

53 33(62%) 9 (17%) 4 (8%) 6 (11%) 1 (2%)

At the commencement of th is  in v e s t ig a t io n ,  and when 

5% P ro n to s i l  was unob ta inab le , a weak so lu t io n  was used.

No harm to t i s s u e s  was observed; no pain was experienced 

due to  th e  s t r e n g th  of th e  s o lu t io n .  At the commencement 

o f  tre a tm e n t a l l  p a t i e n t s ,  w ithou t excep tion , s t a t e d  they  

f e l t  more com fortab le , and i t  was only in l a t e  s ta g e s ,  

when wounds were h e a l in g ,  th a t  some sa id  the trea tm en t 

was p a in fu l  and gave a sen sa tio n  o f  drawing. Reduction 

in the s t r e n g th  o f  the c u r re n t  used re l ie v e d  the pa in .

58% o f p a t i e n t s  were cured when 5% P r o n to s i l  was used 

a g a in s t  63% cured with l e s s  than 5% P ro n to s i l  (Table 3 ) .  

These f ig u re s  are  f a i r l y  c lo s e .
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TABLE 3.

Com par ison  o f  R e s u l t s  

w i t h

D i f f e r e n t  S t r e n g t h s  o f  P r o n t o s i l

P r o n t o s i l No.  o f
Cases
t r e a t e d

Cured G r e a t l y
im proved

Improved No c h a n g e

5/5 12 7 (58%) 3 (25%) - 2 (17*)

Under  5% 41 26(63%) 6 (15%) 4  (10%) 5 (12%)

T h e re  would  a p p e a r  t o  b e  no b e n e f i t  t h e r e f o r e  i n  

u s i n g  a  v e r y  s t r o n g  s o l u t i o n .  2g% a p p e a r s  t o  be  a  

u s e f u l  s t r e n g t h  to  u s e .

TABLE 4

T r e a t m e n t  r e q u i r e d  f o r  Cases  Cured 

o r  G r e a t l y  Im proved .

A v e rag e  D u r a t i o n  
o f  D i s e a s e

A verage  D u r a t i o n  
o f  D i s e a s e

A v e r a g e  Number 
o f  T r e a t m e n t s .

1 7 5  weeks 6 weeks 13

155



T a b le  4  shows t h e  a v e r a g e  d u r a t i o n  o f  a l l  t h e  

d i s e a s e s  was 1 7 5  w e e k s ,  6 weeks was t h e  a v e r a g e  d u r a t i o n  

o f  t r e a t m e n t ,  a n d  t h e  a v e r a g e  number  o f  t r e a t m e n t s  g i v e n  

was 1 3 .  Some o f  t h e  c a s e s  had  been  s u f f e r e r s  f o r  f i v e  

o r  t e n  y e a r s  o r  more and  t h i s  would c e r t a i n l y  make t h e s e  

f i g u r e s  more i m p r e s s i v e .  N e g l e c t i n g  c a s e s  o v e r  one 

y e a r * s  d u r a t i o n ,  t h e  a v e r a g e  d u r a t i o n  o f  d i s e a s e  was 

37  w e e k s ,  5 weeks was t h e  a v e r a g e  d u r a t i o n  o f  t r e a t m e n t  

a n d  t h e  a v e r a g e  number  o f  t r e a t m e n t s  g i v e n  was 1 2 .

A g a i n ,  c a s e s  sh o w in g  no change had  an a v e r a g e  d u r a t i o n  

o f  d i s e a s e  o f  98 w eeks .  The a v e r a g e  number o f  t r e a t m e n t s  

g i v e n  was 9 ,  s p r e a d  o v e r  4  w eek s .  I n  b r i e f ,  f o u r  weeks 

t r e a t m e n t  w i l l  show much im provem ent  o r  c u r e  o r  no 

c h a n g e  a t  a l l .  F o r t u n a t e l y  79% w e re  in  t h e  f o r m e r  

c a t e g o r y .

T A B L E  5 .
R e s u l t s  s e c u r e d  a g a i n s t  d i f f e r e n t  o r g a n i s m s .

Organ isms No. o f
Gases
t r e a t e d

Cured G r e a t l y
improved

im p ro v ed No Change

S t a p h y l o c o c c i 14 10 (7 1 $ 3 (22%) 1 (7%)
S t r e p t o c o c c i 5 4(80$ .. 1 (20 ))

/ S t a p h y l o c o c c i
^ S t r e p t o c o c c i 5 a 4(66%) X (17$)

'
1(17*)

Mixed 15 7X47* 4(27*) 2(13*) ~ ' 2(13*)
T u b e r c l e  b.
D i p h t h e r i a
Fungus

2  
1 • 
1

1 - 
1

_

1

1
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The c a s e s  h a v e  been  s e p a r a t e d  i n t o  c a t e g o r i e s  

a c c o r d i n g  t o  t h e  o r g a n i s m  i n v o l v e d  and t h i s  i s  sum m ar ised  

i n  T a b le  5 .  The f a c t  t h a t  t h e  D ip h th e r i t i c  c a s e  (12) 

was c u r e d  shows a  p o s s i b l e  use f o r  t h i s  method o f  

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

C o n v e r s e l y  i t  c a n n o t  be  s a i d  t h a t  t h e  method i s  o f  

no use  a g a i n s t  f u n g u s  s i n c e  t h e  c a s e  t r e a t e d  showed 

no im p ro v em e n t  (Case  2 9 ) .  The t u b e r c u l a r  c a s e s  b o t h  

r e s u l t e d  in  t h e  pus  becom ing  t h i n  and d i s c h a r g i n g  

f r e e l y  a f t e r  t r e a t m e n t .  T h i s  f a c t  m ig h t  a c c o u n t  f o r  

t h e  c a s e  o f  a d e n i t i s  b e i n g  c u r e d  a f t e r  one  t r e a t m e n t  

(Case  3 1 ) .  The h i p  . j o i n t  c a s e  (41)  was d e f i n i t e l y  

r e a d y  f o r  a  f l a r e  up and t h e  t r e a t m e n t  a c t e d  a s  d e t o n a t o r .  

The i o n i z a t i o n  s o f t e n e d  t h e  p u s ,  s e t  f r e e  t o x i n s  

r e s u l t i n g  in  t h e  p y r e x i a .  The o n l y  d e d u c t i o n  to  be 

drawn f ro m  t h e  above  m en t io n ed  c a s e s  i s  t h a t  i t  would 

b e  o f  i n t e r e s t  t o  t r e a t  f u r t h e r  c a s e s .

L e s i o n s  i n f e c t e d  by  s t r e p t o c o c c i  a l o n e  a r e  more 

s u s c e p t i b l e  to  i o n i z a t i o n  w i t h  P r o n t o s i l  t h a n  s t a p h y l o c o c c i  

-  80% o f  t h e  f o r m e r  were c u re d  a s  compared w i t h  71% o f
j

t h e  l a t t e r  t y p e  o f  c a s e  - .  The r e m a i n d e r  in  b o t h  

i n f e c t i o n s  a l l  showed some d e g r e e  o f  im provem en t  

CTable 5 ) .

B u t t l e  (40) found  t h a t  s u l p h a n i l a m i d e  had  o n l y  

a  v e r y  s l i g h t  e f f e c t  a g a i n s t  s t a p h y l o c o c c i  and  a  v e r y  

good  and  r a p i d  e f f e c t  a g a i n s t  s t r e p t o c o c c i .



Bohlman (32)  on t h e  o t h e r  h a n d ,  found  t h a t  66% 

o f  h i s  s t r e p t o c o c c a l  c a s e s  were c u re d  and  6% im p ro v e d .

I n  t h e  s t a p h y l o c o c c a l  i n f e c t i o n s  48% w ere  f r e e d  f ro m

t h e  ge rm s  a n d  20% had  r e d u c e d  g r o w t h .

J e n s e n  (36)  found  s u l p h a n i l a m i d e  e f f e c t i v e  a g a i n s t  

s t a p h y l o c o c c i .

The g e n e r a l  v i e w  i s  t h a t  s t a p h y l o c o c c i  a r e  somewhat  

r e s i s t a n t  to  s u l p h a n i l a m i d e }  s u l p h a t h i o z o l e  and 

s u l p h a p y r i d i n e  b e i n g  more e f f e c t i v e .  %  r e s u l t s  may 

b e  due t o  t h e  s t r a i n  o f  t h e  s t a p h y l o c o c c i ,  o r  i t  may be 

due t o  t h e  e f f e c t  o f  th e  i o n i z a t i o n .  The number o f  c a s e s  

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

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

i n d i v i d u a l l y  a r e  r e a s o n a b l e  f i g u r e s  i s  fo u n d  in  T a b le  6

T A B L E  6 

R e s u l t s  s e c u r e d  a g a i n s t  a l l  c a s e s  i n f e c t e d  by

S t a p h y l o c o c c i .  S t r e p t o c o c c i  
a n d  o t h e r  germs in  c o m b in a t io n

T o t a l  
N o . * o f  
C a s e s ,

Cured G r e a t l y
i n p r o v e d

Improved No change

40 25(62%) 8(20%) 4(10%) 3 (8%%)
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H e r e  f o r t y  c a s e s  i n f e c t e d  b y  t h e s e  two germ s  s e p a r a t e l y ,  

i n  c o m b i n a t i o n  t o g e t h e r  o r  in  c o m b in a t io n  w i t h  o t h e r  

g e rm s  a r e  a n a l y s e d .  62% were  cu red  and 30% showed 

some d e g r e e  o f  im p ro v em en t .
0

Of t h e  t h r e e  c a s e s  which  showed no im provem en t  

w h a t s o e v e r ,  one  was a n a s a l  c a t a r r h  o f  f o u r  y e a r s  

d u r a t i o n  (Case 1 3 ) ,  a n o t h e r  an O t i c i s  Media o f  t h r e e  

y e a r s  d u r a t i o n  (Case 1 7 ) ,  t h e  o t h e r  a  d e r m a t i t i s  o f  

f i v e  m onths  d u r a t i o n  (Case 37)

S i x t e e n  c a s e s  had  r e c e i v e d  l o c a l  o r  o r a l  t r e a t m e n t  

w i t h  s u l p h a n i l a m i d e  b e f o r e  h a v i n g  i o n i z a t i o n .  This  

p r e v i o u s  t r e a t m e n t  had  f a i l e d  t o  g i v e  an y  b e n e f i t .

O f  t h e  s i x t e e n  c a s e s ,  e l e v e n  were  c u r e d ,  two were  

g r e a t l y  im proved  a n d th e  r e m a i n i n g  t h r e e  showed no 

change  (T a b le  7 ) .

T A B L E  7

R e s u l t s  o f  I o n i z a t i o n  w i t h  P r o n t o s i l  
on C a s e s  p r e v i o u s l y  t r e a t e d  w i t h  s u l p h a n i l a m i d e .

Jtto. o f  
C ases

Cured G r e a t l y
im proved

' JM6 chafige

1 6 11(69%) 2 (12%) 3(19%)
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As t i m e  p a s s e d ,  i t  became o b v i o u s  t h a t  c e r t a i n  

c a s e s  w ere  more l i k e l y  t o  b e n e f i t  f ro m  t r e a t m e n t  t h a n  

o t h e r s ,  and  t h i s  a p a r t  f rom  t h e  p h y s i c a l  w e l l  b e i n g  o f  

t h e  p a t i e n t .  The germ s  c o n c e r n e d  i n  t h e  l e s i o n s  w e re  

t h o s e  s u s c e p t i b l e  t o  P r o n t o s i l  ( t h e  e x p e r i m e n t a l  c a s e s  

o f  D i p h t h e r i a ,  T u b e r c l e  and Fungus a r e  now i g n o r e d ) .

The r e s u l t  seemed to  depend on th e  s i t e  an d  t h e  n a t u r e  

o f  t h e  s u r r o u n d i n g  p a r t s .  Thus a  c a s e  o f  n a s a l  c a t a r r h  

was  g i v e n  t r e a t m e n t  w i t h  hopes  o f  a  c u r e  w h e re a s  a  

m a s t o i d ,  p o s s i b l y  due t o  t h e  a n a t o m i c a l  c o n f i r m a t i o n ,  

was p l a c e d  on t r e a t m e n t  w i t h  s m a l l  a n t i c i p a t e d  p r o s p e c t  

o f  c l e a r i n g  i t  up .  A g a in ,  a  t r a u m a t i c  wound was e v e r  

so  much more l i k e l y  to  h e a l  th a n  a  v a r i c o s e  u l c e r .

To e l u c i d a t e  t h i s  p o i n t ,  which i s  one o f  t h o s e  s e t  

t o  a n s w e r ,  a l l  t h e  c a s e s  have  been  a r r a n g e d  i n  g r o u p s ,  

su m m ar i sed  and t a b u l a t e d  in  t h e  f o l l o w i n g  t a b l e s .

C a se s  o f  a b s c e s s e s  a r e  shown i n  T a b le  8 .  Of t h e s e  

20 c a s e s ,  1 3  (65%) were  c u r e d ,  2(10%) w e re  g r e a t l y  im proved  

a n d  3(15%) showed no im provem ent  a t  a l l .  The a v e r a g e  

d u r a t i o n  o f  t h e  d i s e a s e  in  t h o s e  c u r e d  was 50 weeks and 

1 3  t r e a t m e n t s  w ere  t h e  a v e r a g e  number  r e q u i r e d ,  t h a t  i s ,  

a b o u t  f i v e  weeks was t h e  t im e  t a k e n .  T h i s  can s u r e l y  b e  

c o n s i d e r e d  a  v e r y  s a t i s f a c t o r y  r e s u l t ,  and be i t  r e m a rk e d
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o n c e  m ore ,  e s p e c i a l l y  so  i n  c h r o n i c  c a s e s  where o t h e r  

t r e a t m e n t s  had  b ee n  t r i e d  and  f a i l e d .  The a c u t e  c a s e  

No.  9 ,  i n c l u d e d  in  t h e  t a b l e  does  n o t  a f f e c t  t h e  s t a t i s t i c s .

T A B L E  8

A b sc e sse s  a  R e s u l ts  o f  T re a tm e n t

Case Lesion Duration Treatments R esults
o f Cured G reatly No

No D isease given Improved Improved change

1 Paronychia 5 months 2 +++
2 Am 44 years 20 +++
5 P e r io s t i t i s 4  weeks 4 +++
9 Carbuncle 1 week 3 +++

10 P e r io s t i t i s 9 months 12 +++
14 P e r io s t i t i s 6 months 2 +++
19 P e r io s t i t i s 6 months 10 +++
21 P e r io s t i t i s 5 weeks 15 +++
2k Pilonodal 14 years 45 + m
28 Operation 2 months 18 +++
31 Neck 1 year 1 +++
33 Back 7 months 44 +++
35 Back 9 months 4 +
41 P e r io s t i t i s 8 months 1
44 Hand 1 month 14 +++
49T P e r io s t i t i s 36 years 12 ++
50 Foot 2 months 5 •
52T Fingers 5 weeks 9 ++
54T Operation 4 weeks 1 •

<^External)
-Am

4  years 41

.

+++

T = S t i l l  u n d e r  t r e a tm e n t .
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The c a s e s  hav e  been  b r i e f l y  d i s c u s s e d  i n  t h e  

r e m a r k s  in  t h e  c a s e  r e p o r t s .  Where t h e r e  was f r e e  

a c c e s s i b i l i t y ,  t h e  r e s u l t  was p l e a s i n g .  In  t h e  n o r m a l  

c o u r s e  o f  e v e n t s  e x p e c t a n t  t r e a t m e n t  w o u ld ,  w i t h  some 

o f  t h e  p e r i o s t i t i s  p a t i e n t s ,  have  r e s u l t e d  i n  a  l o n g  

p e r i o d  o f  s u p p u r a t i o n ,  q u i e t e n i n g  down and th e n  f u r t h e r  

r e l a p s e s .  Many months  have  p a s s e d  and no c a s e  d i s c h a r g e d  

a s  c u r e d  has  r e p o r t e d  b ack  w i t h  a r e c u r r e n c e .  I t  may 

r e a s o n a b l y  be a s s e r t e d  t h a t  a b s c e s s e s  a r e  s u i t a b l e  l e s i o n s  

f o r  t r e a t m e n t  by  t h i s  method.  The c a s e ,  s u c c e s s f u l y  t r e a t e d  

b y  Mr. Woods, F . R . C . S .  and r e p o r t e d  i n  t h e  S e c t i o n  on

c a s e s  i s  c o n f i r m a t i o n  o f  t h i s  v iew.

T A B L E  9

E a r s  a n d  N oses -  R e s u l t s  o f  T rea tm en t

Case

No.

Lesion Duration
o f

D isease

preatments

given

R esults
CurecI Greatly

improved Improved
No
change

3 N. Catarrh 1 year 11 +++
k O tit is  Media 1 year 6 ++
7 O t it is  Media 9 years 6 ++

11 O t it is  Media 5-6 years 14 +++
12 N. Diphtheria 4  months 10 +++
13 N. Catarrh 4  years 10 “■
15 N. Catarrh many years 4 +++
16 N. Catarrh 10 months 1 ++
17 O t i t is  Media 3 years 22
23 N. Catarrh many years 1 +++
27 N. Catarrh 4  years 5 ++
i»8 N. Catarrh 16 years 4 +++
51T N. Catarrh 10 years 2 ++
53T N. Catarrh | 7 yea rs 2

under treatment;



D i s e a s e s  o f  t h e  e a r s  and  n o se  a r e  sum m ar ised  i n  

T a b le  9 .  N ine  c a s e s  o f  n a s a l  c a t a r r h  w ere  t r e a t e d .
a n d  2 2  %

45% w e r e  c u r e d ,  33% w ere  g r e a t l y  i m p r o v e d ,Kshowed no 

c h a n g e .  The c a t a r r h  had  been  o f  l o n g  d u r a t i o n  (an 

a v e r a g e  o f  f i v e  y e a r s )  b u t  f i v e  t r e a t m e n t s  o n l y  was 

t h e  a v e r a g e  g i v e n .

T h e re  were  f o u r  c a s e s  o f  O t i t i s  Media  w i t h  one 

c u r e ,  two g r e a t l y  im proved  and  one showed no change  -  

25%, 50/^ and  25% r e s p e c t i v e l y .  The a v e r a g e  d u r a t i o n  o f  

t h e  d i s e a s e  was 2 3 4  weeks and  t h e  number o f  t r e a t m e n t s

1 2 .  The n o s e s  t h e r e f o r e ,  gave  b e t t e r  r e s u l t s  t h a n  

d i s e a s e s  o f  t h e  e a r s .  T h is  i s  n o t  due t o  t h e  germs 

p r e s e n t ,  f o r  t h e s e  w e re  s i m i l a r  to  b o t h .  The n o s e  i s  

more a c c e s s i b l e  t o  c l e a n s i n g  o f  e x c e s s i v e  pus  and 

l i k e w i s e  t o  more w i d e s p r e a d  and e f f e c t i v e  t r e a t m e n t .

The e a r  i s  d i f f i c u l t  o f  a c c e s s  f o r  c l e a n s i n g  and 

t r e a t m e n t .  The t i s s u e s  c o v e r i n g  t h e  bone i n  t h e  e a r ,  

c o m p ared  w i t h  t h e  n o s e ,  m us t  a l s o  be  t a k e n  i n t o  

c o n s i d e r a t i o n  i n  the p a r t  p l a y e d  by  t h e  d e f e n s i v e  

m echan ism  o f  t h e  body  i t s e l f .  A f t e r  f o u r  y e a r s  t h e  

t i s s u e s  i n  t h e  e a r  a r e  d o u b t l e s s  sodden and  i n e r t .  A 

w a t e r y  s o l u t i o n ,  such  a s  P r o n t o s i l ,  does  n o t  t h e r e f o r e
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seem the most id e a l  v eh ic le  fo r  the p re se n ta t io n  o f  

s u lphan ilam ide. A ll these  fa c to rs  en ter  in to  the 

r e s u l t s  o b ta in ed . N everthe less , the cases t r e a te d  

were, once ag a in , a l l  chronic cases . With the more 

orthodox methods, I  b e l ie v e ,  about one th i r d  o f  the 

ca ses  a re  cured, one th ird  improved and the remaining 

th i r d  no change. I f  even one, out o f  every th ree  

o f  the  l e s s  fo r tu n a te  p a t ie n t s  can be cured and a 

t h i r d  more rece iv e  f u r th e r  r e l i e f ,  io n iz a t io n  would 

c e r t a i n l y  be worth the tim e, labour and m a te r ia l  

invo lved .

There i s  no doubt in  my mind th a t  P ro n to s i l  i s  

g r e a t l y  s u p e r io r  to zinc in nose and e a r  cases when 

pus i s  p r e s e n t .  On the o the r  hand, where no s t re p to c o c c i  

o r  s tap h y lo c o c c i  are p re se n t ,  zinc io n iz a t io n ,  I  f e e l ,  

i s  p r e f e r a b le .  True, I  have no t used P ro n to s i l  in 

any case o f  Hay Fever and I  do not th ink  i t  would 

se rv e  'any u se fu l  purpose when the zinc method is  so 

b e n e f i c i a l ,  i f  no t e n t i r e ly  s p e c i f i c .  This s ta tem en t 

i s  based on p a s t  experience . An a ttem pt was made w ith 

one p a t i e n t  to  t r e a t  one n a sa l  passage w ith Zinc and
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the  o th e r  w ith  P ro n to s i l ,  in o rder to compare under 

i d e n t i c a l  c o n d i t io n s ,  the  e f fe c t iv e n e ss  o f  the two 

e l e c t r o l y t e s  (Case 16), The p a t i e n t  u n fo r tu n a te ly ,  

re fu se d  to co -o p e ra te .

The r e s u l t s ,  too , have proved th a t  i t  i s  n o t due 

to  g e n e ra l  s t im u la t io n  o f  the t i s s u e s  a lone . The 

e l e c t r o l y t e  employed has a d e f in i t e  e f f e c t .  Again, 

some o f  the  cases were unaffec ted  by lo c a l  a p p l ic a t io n  

o f  P r o n to s i l ,  or by o ra l  ad m in is tra tio n  of su lphanilam ide, 

and y e t  rece iv ed  b e n e f i t  by io n iz a t io n .  I  came ac ross  

the  fo llow ing  quo ta tion  which bears on th i s  p o in t  - 

" S ir  Almroth Wright and h is  fo llow ers have c l e a r ly

dem onstrated  one th in g .............  t h a t  experiments in s a l t

o r  s im i la r  s o l u t i o n . . . . .  do no t s p e l l  f i n a l i t y  as f a r  

as the  g e rm ic id a l  values o f  various chemical d i s in fe c ta n ts  

a r e  co n c e rn ed ,11

As the germs in noses and ea rs  are g e n e ra l ly  

mixed, i t  might prove more e f f e c t iv e  to use a mixed 

e l e c t r o ly t e  -  P ro n to s i l  mixed with sulphapyridin® or  

s u lp h a th io z o le ,  according  to the na tu re  o f  the germ.

This would e n t a i l  an in v e s t ig a t io n  on i t s  own. I t  

might l ik e w ise  prove use fu l when given o r a l ly .

Mr. A .J .  S to u t,  F .B .C .S .,  who passed on these cases , 

summarized h i s  views on the r e s u l t s  o f  io n iz a t io n  as being
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‘d e f i n i t e l y  b e t t e r  than lo c a l  a p p l ic a t io n  and c e r t a in ly  

u s e f u l ,  though n o t  s p e c ta c u la r . '  And with th i s  I  agree .

TABLE 10 
D iseases o f  the Skin -  R esults o f  Treatment

Case Lesion Duration Treat R esults
n> o f ments Cured Greatly No

No d isease given improved Improved change

8 V aricose
U lcer

2 years 20 +++

18 Impetigo 5 months 3 +++
25 V aricose

U lcer
10 years 25 ++

26 V aricose
U lcer

5 years 5 +++

29 Fungus-
N a ils

4  years 6

32 D erm atitis 10 years 15 ++
34 D erm atitis I  yea® 3 —
37 D erm atitis 20 weeks 14 —

38 D erm atitis 2 weeks 3 —
45 V aricose

U lcer
1 year 14 +++

46 D ia b etic
U lcer

2 months 28 +

47 U lcer 11 weeks 4
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Four cases of varicose  u lce rs  have been t r e a te d  

and o f  th e s e , th r e e  were cured a f t e r  having been in 

e x is te n c e  f o r  one, two and f ive  years r e s p e c t iv e ly  

(Table 10).

Case 8 broke down ra p id ly  before  i t  was completely 

h e a le d ,  when trea tm en t was stopped to  see what the 

r e s u l t  would be. In a l l  cases , there i s  an i n i t i a l  

i n e r t i a  to be overcome. A rap id  c le a r in g  o f  pus 

fo l lo w s ,  and the  base becomes h ea lth y . The hope of 

a  subsequen t rap id  h ea lin g  i s  dashed to the ground, as 

the  growth o f  e p i t h e l i a l  t is su e  f a i l s  to follow a t  the 

same r a t e .  The surrounding skin appears d e v i ta l is e d  

f o r  too g r e a t  a d is ta n c e  around. I t  does seem, th a t  

when the  base becomes so clean and h ea lth y , perhaps 

s u r g ic a l  s t im u la t io n  or removal o f  the edges might a s s i s t  

in  a more ra p id  am elio ra tion  of the deadlock. In any 

case ,  the p a t i e n t s  do fe e l  more com fortable. Such being 

th e  ca se ,  the p a t i e n t s  may be on th e i r  f e e t  more than 

they  were p rev io u s ly  and thus r e ta rd  h ea lin g .

For a severe case of Impetigo, the method might 

be u s e fu l .  The skin  around i s  h ea l th y  and the 

trea tm en ts  req u ired  in one case (18) were few and a c t iv e
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h e a l in g  took p lace  from the commencement o f  tre a tm en t .  

On the o th e r  hand the cases o f  d e rm a ti t i s  f a i l e d  to 

respond -  d e v i ta l i s e d  t i s s u e s  ag a in . There was 

no in d ic a t io n ,  a t  any time, o f  a su c c e s s fu l  o r  ra p id  

change w hatsoever. In b r i e f ,  fo r  varicose  u lc e r s ,  

io n iz a t io n  i s  worth a t r i a l ;  fo r  sk in  d is e a se s ,  such 

as im petigo , pyodermia, fu runcu los is  e t c . ,  where the' 

su rround ing  skin i s  h e a lth y , the p rospec ts  o f  trea tm en t 

should  be good, b u t  in  d e rm a t i t i s ,  no.

T A B L E  11 
A c c id e n t Wounds -  R e s u l t s  o f  t re a tm e n t

Case

No.

Lesion Duration
o f

D isease

Treat
ments
given

R esults

Cured
grea tly
improved Improved

No
Change

6 Hand 5 weeks 4 +++
20 Knee 8 months 24 +++
22 Leg 12 months 18 +++
30 Elbow 7 weeks 18 +++
36 Bum 7 weeks 9 +++
39T Foot 3 weeks 51 ++
ko Finger 4 weeks 14 +++
42 Leg 3 years 25 +++
43 Leg 2 years 27

T = S t i l l  u n d e r  t r e a tm e n t



I n ju r i e s  and traum atic  lo ss  o f  skin  have shown 

the  most hopefu l p rospec ts  of a l l .  The r e s u l t s  

have been dram atic in  some and very s a t i s f a c to r y  in a l l  

E ig h t  p a t i e n t s  have been e n t i r e ly  cured and the n in th  

i s  now a t  th e  s ta g e  o f  being almost cured and ready fo r  

d is c h a rg e .  The average dura tion  of the  wound b efo re  

b e ing  g iven io n iz a t io n  trea tm en t was fo rty -one  weeks.

The average number of trea tm ents requ ired  has been 

tw en ty -one .

The b u l l e t  wound in  Case 6 was completely healed 

a f t e r  fo u r  t rea tm en ts .  This s o ld ie r  repo rted  th a t  th e  

M.O. s a id  fi f  they can cure a wound l ik e  th a t  so qu ick ly  , 

away you go and g e t  them to  loosen the s t i f f n e s s /  and 

he was s e n t  on leave aga in . The r a p id i ty  o f  response 

to  io n iz a t io n  was g r a t i f y in g ly  unexpected.

Case 20 had 24 trea tm en ts , b u t i t  must be noted 

t h a t  the a rea  ( fo r  which a skin g r a f t  opera tion  was 

being  considered) had been covered over w ith  s trong  

h e a l th y  sk in  a f t e r  seven io n iz a t io n s .  The o th e r  

denuded a rea s  had l ikew ise  alm ost healed and only the 

s in u ses  remained. These were l a t e r  proved to be due to  

s e q u e s tra  , so t h a t  the trea tm en t had f u l f i l l e d  as m uch 

as could be expected o f  i t  and saved a sk in  g r a f t .
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The knee had been devoid o f  skin  f o r  e ig h t months and 

was cured in  th re e  weeks. The r a p id i ty  o f  cure

induced the  o rthopaed ic  surgeon to pass on Case 22.

Case 22 had occupied a bed in h o s p i ta l  f o r  a 

y ea r  and la rg e  sk in  g r a f t  o pera tions  would have been 

r e q u i r e d .  She was sen t fo r  trea tm en t with the  

e x p e c ta t io n  t h a t  she would no t r e a c t  a t  a l l .  In ten 

days (four trea tm en ts )  the s i s t e r  remarked how p le a sa n t  

i t  was to d ress  the le g  now, a f t e r  the fo u l odour fo r  

so many months. This p a t i e n t  was cured in  s ix  weeks.

About 45 square inches o f  skin had been torn  o f f  

the  elbow in Case 30. By trea tm en t th is  was rep laced  

in  s ix  weeks time. He was a good f i t ,  h ea lth y  specimen 

o f  v i r i l e  manhood, and no doubt th i s  was an im portant 

p o in t ,  in  th e  r a p id i t y  of  cure. When the sk in  began 

to  grow, i t  was n o t ic e a b le  from day to day, how rap id  

t h i s  p ro g re ss  was. A skin g r a f t  opera tion  was here 

too avo ided .

Case 36 grew a supple skin  in s te a d  o f  the tough

f ib ro u s ,  u n p lia b le  skin which had formed during previous 

tre a tm e n t  o f  a burn on the  fo o t .  The growth was no t so 

s p e c ta c u la r  as in  the  previous cases , bu t was, n e v e r th e le s s ,  

p le a s in g ly  r a p id ,  with a more h ea lth y  normal skin than
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t h a t  u s u a l ly  l e f t  a f t e r  a burn .

These cases have been mentioned as being  r e p r e s e n ta t iv e  

o f  t h e i r  ty p e . They were the most su ccess fu l  o f  a l l  

l e s io n s  t r e a t e d .  The genera l concensus o f  opinion i s  

t h a t  i t  i s  u se le s s  to apply sulphanilam ide l o c a l ly  when 

pus in f a i r  amounts i s  p re s e n t .  When th e se  wounds had 

been g e n t ly  swabbed w ith Peroxide of  Hydrogen and ion ized  

w ith  P ro n to d i l  the la rg e  amount of pus, which p rev io u s ly  

formed d a i ly ,  grew le s s  and l e s s  fo llow ing each trea tm en t. 

Sloughs too were overcome. As p rev ious ly  s ta te d  I  b e l ie v e  

t h i s  to be due to the e n c irc l in g  movement which the 

io n iz in g  c u r r e n t  c a r r ie s  o u t and the subsequent deposition  

o f  the  P r o n to s i l .  The r a p id i ty  of growth o f  the sk in  in 

some o f  these  cases had to be seen to  be b e l iev e d . The 

r e s u l t  was a e s t h e t i c a l l y  a l l  t h a t  could be asked fo r .

The new sk in  to  touch was p r a c t i c a l l y  in d is t in g u is h a b le  

from the surrounding  normal sk in .  Several p a t ie n ts  

had been t r e a te d  l o c a l l y  w ith sulphanilam ide powder with 

no b e n e f i c i a l  r e s u l t s .  Mr. Ian K itchin F.R .C.S. who 

gave me the cases to t r e a t  was ,fsu rp r ise d  a t  the r e s u l t s ,  

e s p e c ia l ly  as o rd in a ry  lo c a l  trea tm en t with sulphanilam ide 

had been o f  no use . The h ea lin g  had been most s a t i s f a c to r y  

and e x t r a o r d in a r i ly  ra p id .  I t  had saved skin  g r a f t s . 11
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The r e s u l t s  o f  P ro n to s i l  Io n iza t io n  o f  traum atic  

wounds, e s p e c ia l ly  those involving lo s s  o f  la rg e  

a re a s  o f  sk in ,  may be summarised as follows

1. I t  i s  sooth ing  in e f f e c t  and in c re ase s  the 

comfort o f  the  p a t i e n t .

2. I t  d .eoxiorises and s t e r i l s e s  the wound.

3. I t  s t im u la te s  rap id  growth of e p i th e l i a l  t i s s u e .

4. Skin g r a f t  o p era tions  may be avoided.

5. S trong , h ea lth y , p l i a b le  skin r e s u l t s  w ith 

no d isf igu rem en t.

In my op in ion , th i s  method o f  trea tm en t i s  th e  

t r e a tm e n t  o f  e le c t io n  in  such ca se s .
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A new Method o f  t r e a t in g  lo c a l  le s io n s  in fe c te d  

mainly by s t r e p to c o c c i  and s taphy lococc i has been 

d isc u sse d . I t  c o n s is ts  o f  using P ro n to s i l  Solub le  as 

an e l e c t r o ly t e  and by means o f  a constan t c u r re n t  o f  

a few m il l  e-amperes io n is in g  i t  in to  the a f fe c te d  p a r t .  

O ral a d m in is t ra t io n  i s  avoided. The P ro n to s i l  i s  driven 

in to  th e  t i s s u e s  and a deeper in te ra c t io n  with the body 

f lu id s  secured  than can be e ffec ted  by lo c a l  a p p l ic a t io n  

a lo n e .

The p r in c ip l e  o f  using a s p e c if ic  drug as an 

e l e c t r o ly t e  a g a in s t  s p e c i f ic  germs is  a lso  new. A 

su lphanilam ide p re p a ra t io n  (P ro n to s i l  Soluble) has here 

been used a g a in s t  s t r e p to c o c c i  and s taphy lococc i.  

S u lp h a th iaz o le  might prove more e f fe c t iv e  a g a in s t  

s tap h y lo co cc i and a mixture o f  these drugs a g a in s t  a 

mixed i n f e c t i o n .  This, o f  course , req u ire s  in v e s t ig a t io n .

A b r i e f  o u t l in e  of io n iz a t io n  has been g iven . The 

h i s to r y  o f  su lphan ilam ide i s  o u tl in ed  and as coop lete  a 

reco rd  as p o s s ib le  made o f  the rep o r ts  in the  l i t e r a t u r e

on lo c a l  a p p l ic a t io n  o f  the drug.

172



Some experiments have shown the  b a c t e r i o s t a t i c  

power o f  P r o n to s i l  Soluble and i t s  enhancement by 

io n iz a t io n .  The r a p id i t y  o f  p e n e tra t io n  and the 

depth o f  p e n t ra t io n  have proved by experiments to be 

m u lt ip l ie d  very co n s id e rab ly  by u t i l i s i n g  th i s  method.

During a p e riod  of observa tion  of n e a r ly  two 

y e a rs ,  f i f t y - f i v e  cases have been, o r  s t i l l  a re ,  

under t re a tm e n t .  P r a c t i c a l l y  a l l  were chronic cases 

where o th e r  methods of t rea tm en t had f a i l e d  to a l l e v i a t e  

the  c o n d i t io n .  Chronic cases were sought in th i s  

in v e s t ig a t io n  to  give the most c r u c ia l  t e s t  p o s s ib le  

to  the  idea  involved , the assumption being th a t  ac u te  

cases could h ea l  spon taneously . Again, i f  e f f ic a c io u s  

in  chronic ca ses ,  s u i ta b le  cases could, in  fu tu re ,  be 

se le c te d  in  t h e i r  ea r ly  s ta g es  f o r  p r o n to s i l  io n iz a t io n .

S ix teen  p a t i e n t s  had rece ived  su lphanilam ide 

tre a tm en t l o c a l l y  or o r a l ly  w ithou t b e n e f i t  before  

having io n iz a t io n .  69% o f  these  were cured and 12% 

g r e a t ly  improved.

There was no in ju r y  to t i s s u e s .  The p a t i e n t  

was made more com fortable and h is  f e e l in g  o f  w ell-be ing  

improved. The wounds were de-odorised , th e  

m u l t ip l ic a t io n  o f  germs and production o f  pus stopped, 

and the growth of t i s s u e s  was s t im u la te d .
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Of a l l  the cases t r e a te d ,  62% were cured, 17% 

were g r e a t l y  improved, 11% showed no change, and one 

case  (o r 2%) was worse fo llow ing trea tm en t.

The average dura tion  of d isease  was 175 weeks 

f o r  those  cured or alm ost cured , the duration  o f  trea tm ent 

6 weeks and the  average number of trea tm ents  requ ired  

to  g a in  t h i s  end was th i r t e e n .

S tre p to c o c c i  were more suseep tab le  to the trea tm ent 

than s ta p h y lo c o c c i .  For cases cured, the f ig u re s  were 

80% and 71% re s p e c t iv e ly

A bscesses , the average duration of which had been 

f i f t y  weeks, showed 65% cures in f ive  weeks time as the  

r e s u l t  o f  t re a tm e n t .  A fu r th e r  10% have been g r e a t ly  

improved, are s t i l l  under trea tm ent and are  approaching 

the s tag e  of complete cu re . When an abscess i s  deep 

o r  i s  n o t responding to the usual trea tm en t, io n iz a t io n  

with P r o n to s i l  Soluble o f fe rs  a method very hopeful 

o f  c u re .

Cases o f  n asa l c a ta r rh  and a n t r a l  in fe c t io n  responded 

w e ll  to tre a tm en t .  Five ap p lica tio n s , on an average 

cured 45% and g r e a t ly  re l ie v e d  a fu r th e r  33%, the l a t t e r  

being  p r a c t i c a l l y  c a ta r rh  f r e e .  These were chronic cases , 

the p a t i e n t s  having su ffe red  fo r  f iv e  years  on an average.
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P ro n to s i l  io n iz a t io n  i s  qu ite  a u se fu l  weapon to f i g h t  

ch ron ic  n a s a l  in f e c t io n s  when s t r e p to c o c c i  o r  s tap h y lo co cc i 

a re  p r e s e n t .  Only fo u r  cases o f  chronic o t i t i s  media 

were t r e a te d  and t h a t  n o t very s u c c e s s fu l ly  -  one was 

cu red , two improved and one showed no change. The

d i f f i c u l t y  l i e s  in secu ring  u n iv e rsa l  c o n ta c t  behind th e  

tympanum.

The response  of v a r ico se  u lce rs  to P r o n to s i l  

io n iz a t io n  was very slow and not im press ive . A ll  t h a t  

can be sa id  i s  th a t  when o th e r  methods f a i l ,  i t  i s  worth 

t r y in g .  I t  i s  in e f f e c t iv e  in  t r e a t in g  d e rm a t i t i s  b u t  in  

impetigo con tag iosa  i t  was qu ick ly  e f f i c i e n t .  From 

experience ga ined , th i s  trea tm en t could be expected to be 

e q u a lly  u se fu l  in r e s i s t a n t  skin d iseases  o f  a p u s tu la r  

type .

Traumatic wounds, with la rg e  areas denuded o f  skin  

and which norm ally would have requ ired  sk in  g r a f t s  

hea led  qu ick ly  and s a t i s f a c t o r i l y  under io n iz a t io n .  Where 

trea tm en t has been completed, a l l  have hea led , and the  

rem aining case s t i l l  undergoing trea tm en t i s  almost 

ready f o r  d isch arg e . The r e s u l t s  have been a e s th e t i c a l ly  

good. The new sk in  was s tro n g , p l i a b le  and h ea lth y .
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I t  i s  suggested  t h a t ,  b e fo re  sk in  g r a f t in g  i s  r e s o r te d  

t o ,  such wounds should be g iven , as the method o f  

ch o ice ,  tre a tm e n t by P ro n to s i l  io n iz a t io n .

I  am indebted  to Mr. A. J .  S tou t F .R .C .S . f o r  

supp ly ing  the ea r  and nose cases and to  Mr. I ,  K itch in ,

F .R .C .S . f o r  the orthopaedic cases which would have 

re q u ire d  sk in  g r a f t s  and fo r  the o th e r  traum atic cases .
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