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The In f lu en ce  and R e la t io n s  of In n u t r i t i o n  
a s  a Factor  in Neurasthen ia .

The term ’n e u r a s t h e n i a ' ,  as employed in the  nomenclature of d i s e a s e ,  
has acquired a s i g n i f i c a n c e  of much wider scope than i t s  p r e c i s e  
meaning would s u r e s t .  The symptoms commonly present  i n d i c a t e  de
rangement of d i v e r s e  fun c t i ons  in ad d i t i o n  to those  of the  nervous  
system,  p a r t i c u l a r l y  d i s o rd er s  of d i g e s t i o n  and c i r c u la t i o n ?  and the  
sequent or o ther  r e l a t i o n  of the  var ious  f a c t o r s  i s  not always ob
v i o u s ,  nor easy  to determine .

Neurasthen ia ,  in i t s  wider s e n s e ,  i s  conceived as e s s e n t i a l l y  
a f un c t io na l  d i s o r d e r ,  in which the  predominant symptoms are  r e 
f erred to the  nervous system: i f  there  be any underly ing  s t r u c t u r a l  
change i t  has not been observed,  and at l e a s t  s tops  short  of the  
recognised forms of de genera t ion .  In view of the  in t imate  phy s io 
l o g i c a l  r e l a t i o n  between the  nervous system and a l l  f un c t io na l  a c 
t i v i t i e s ,  we might a n t i c i p a t e  the  ac tu a l  i s s u e  that  ne ur as th en ia ,  in 
i t s  s t r i c t e s t  s e n s e ,  merely marks a point  in a v i c i o u s  c i r c l e  of  
d i s o r d e r s ,  the c ircumference  of which may t r a v e r s e  any o ther  fu n c 
t i o n a l  system,  in v o l v in g  such morbid a c t i on  and react ion as tend to  
aggravate  and prolong the  general  process  of v i t a l  de pr es s io n .  
Further ,  the  c l a s s i c a l  symptoms of neuras then ia ,  such as exha us t ion ,  
r e s t l e s s n e s s ,  s l e e p l e s s n e s s ,  i r r i t a b i l i t y ,  i r r e s o l u t i o n ,  mental de
p r e s s i o n ,  diminished power of memory and a t t e n t i o n ,  e t c . ,  are man
i f e s t e d  in connect ion with many pa th o l o g i c a l  c o n d i t i o n s ,  some of  
which e x h i b i t  gross  l e s i o n  outwith the  nervous system* they  are  
common in the d i s e a s e s  c h ar ac t er i s e d  by t i s s u e  was t ing ,  and o f t e n  
mark the s tage  of conva l escence  a f t e r  acute  f e b r i l e  d i s e a s e s .  The 
' antecedent  phenomena' and compl fcat ions  may thus be v ar i e d ,  yet  the  
neurasthen ia ,  as such,  pre sen t s  no c l i n i c a l  d i s t i n c t i o n s ?  i t  re
mains 'nervous e x h a u s t i o n ' ,  more or l e s s  profound in proport ion  to  
the general  d e t e r i o r a t i o n .
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S i r  C l i f f o r d  A l l bu t t  has emphasised the  fac t  that  "neuras thenia ,  in 
i t s  s e v e r a l  f o r m s , . i s  not only  a f r e c e n t ,  but a l s o  a uniform and 
c o n s i s t e n t  malady"? and the  impl ied rebuke was not un t i me ly ,  that  i t  
i s  "no mere hotchpot  -  no limbo in to  which odds and ends of uncon
s idered  ne ur o t i c  t r i f l e s  are  to be thrus t  away for  lack of d e f i n i t e  
a f f i n i t i e s ” . The fac t  remains,  however,  that  neurasthenia  has an 
unusual ly  wide connect ion with o ther  morbid s t a t e s ;  and wh i l e  ap
p r e c i a t i n g  the  force  of t h i s  d i s t i n g u i s h e d  w r i t e r ' s  p r o t e s t  a g a in s t  
' a t t empts  to d e f i n e  d i s e a s e s ' ,  i t  may be sa id  that  neurasthen ia  i s  
one of the  l e a s t  d e f i n a b l e ,  and that  in no o ther  d i s e a s e  i s  the  
interdependence  of fu n c t i on s  more c l e a r l y  corroborated by the  i n t e r 
dependence of t h e i r  f a i l u r e .  In the nomenclature a group of symptoms 
- c h a r a c t e r i s t i c ,  but rare ly  i s o l a t e d  -  has been s e l e c t e d  for  undue
prominence,  and i s  th e r e f o r e  apt to dominate the  a t t e n t i o n  at the  
expense of e lements  of equa l ,  i f  not grea ter  import ,  and so to ob
scure  the  primary l ocus  of m i s c h i e f .  A no tab le  in s ta n ce  was r ec en t ly  
recorded by Lockhart Mummery?* in which a case  of ' s o - c a l l e d  chronic  
ne ur a s th en ia ’ was found to be due to adhes ions  which anchored the  
stomach and t ra n sv e rs e  co lon to a smal l  area in the  l e f t  i l i a c  f o s s a .

The d i f f i c u l t i e s  a r i s i n g  from the wide a p p l i c a t i o n  of a l imi t ed  
term have been met,  to some e x t e n t ,  by c l a s s i f i c a t i o n .  S a v i l l  pro
poses  a su b d i v i s i o n  based on ' p a t h o l o g i c a l  c o n d i t i o n s ' ,  v i z s -  
Toxaemia,  Malnutr i t i on ,  F a t ig u e ,  Emotional Shock and Traumatism.

H-
Al lbut t  pr e f e r s  an anatomical  b a s i s ; -  Cerebral ,  S p i n a l ,  Cardiac and 
Vasomotor,  * a s t r o - i n t e s t i n a l , Sexual  neurasthenia;  though he admits  
that  " l i k e  neurasthen ia  i t s e l f ,  t he se  s u b d i v i s i o n s  are no water
t i g h t  compartments,  but are  in frequent  communication one with an
other ." Such c l a s s i f i c a t i o n s  have c e r t a i n  advantages ,  but on the  
other  hand they tend to confuse  the concept of an under lying  u n i t y .

These and l i k e  co n s i d er a t io n s  have suggested the quest ion  
whether neura s then ia ,  however d i v e r s e  i t s  phases and a s s o c i a t e d  
errors  of fu n c t i o n ,  may not always be r e f e r r i b l e  in i t s  pathology



t o  a de terminate  p o i n t ,  and a d e f i n i t e  f a u l t?  I submit ,  as a hypo
t h e t i c a l  p r o p o s i t i o n ,  that  i t  may be so r e f e r r e d ,  and that  the  
nervous f a i l u r e  i s  r e l a t ed  t o ,  i f  i t  does not a c t u a l l y  depend upon 
continued d e f i c i e n c y  of s tored  n u tr i e n t  mater ia l  in the  c e l l - b o d y  

of the neuron.
The c en tr a l  nervous system i s  conceived t o  be a grouping,  in  

d e f i n i t e  arrangement,  of n e r v e - c e l l s  and t h e i r  d e n d r i t i c  and axonic  
p r o c e s s e s .  The c e l l - b o d y  ( ' neurosome'* Campbell)  occupies  a c en tra l  
s i t e  except  in the  case  of per iphera l  sensory neurons ,  and the  post  
gan g l io n i c  neurons of the  autonomic sys tem,  in both of which the  
neurosome has an e x t r a - c e n t r a l  s i t u a t i o n  in l a t e r a l ,  c o l l a t e r a l ,  
t e rmina l ,  or o ther  gang l ion .  I t  i s  assumed that  in t e r - n e u r o n ic  re
l a t i o n  i s  maintained by a system of synapt i c  jun c t i ons .

Although l i t t l e  i s  known reg ar d ing . the  complex a c t i v i t i e s  of  
t he se  s t r u c t u r e s ,  i t  i s  acknowledged that  the neurosome or i t s  nu
c l eus  e x e r c i s e s  an in t imate  n u t r i t i o n a l  in f l u e n c e  on the  neuro
f i b r i l s ;  and that  the  generat ion and t ransmiss ion  of nerve- impulse s  
depend upon a supply of nutriment ,  as we l l  as oxygen,  to  the  neuron 
In a d d i t i o n ,  t h e r e f o r e ,  to the  nutriment u t i l i s e d  in the  metabol ism 
of r epai r ,  a fur the r  p ro v i s i on  i s  neces sary  for  s p e c i a l  f un c t io na l  
a c t i v i t y ;  and as the  supply to the  organism i s  i n t e r m i t t e n t ,  wh i l e  
the demands upon fu n c t i on a l  a c t i v i t y  are  p r a c t i c a l l y  c o n s t a n t ,  i t  
i s  presumed that  the  nervous t i s s u e s  ' p o s s e s s  a s p e c i a l  fun c t i on  
invo lv ing  s to ra ge  of m a t e r i a l ' .  The importance of pr o te id s  - s tored  
mainly in the  form of n u c l e o - p r o t e i n  - i s  ind i ca ted  by the  propor 
t i on  in which they occur in the  grey matter ,  where they c o n s t i t u t e

{3
over f i f t y  per cent  of the  t o t a l  s o l i d s ;  wh i l e  c e r t a i n  l i p o i d s ,  
such as l e c i t h i n ,  are  known to be a l s o  i n d i s p e n s a b l e .

At present  the  l o c a l i t y  of s torage  can only be a matter of 
i n f e r e n c e ,  but a u t h o r i t a t i v e  opinion seems to point  to the nerve

c e l l .  It  i s  noteworthy that  the  cytoplasm of the  neurosome con
t a i n s  the  chromatophi le  bodies  known as M i s s l ' s  granu le s ,  the main



c o n s t i t u e n t  of which i s  an i r o n - c o n t a i n i n g  n u c l e o - p r o t e i n  "named by 
Marinesco ’ kinetoplasm'  to  express  the  idea that  i t  forms a source

i
of energy to the  c e l l . ” With re f erence  to the  substance  of t h e s eg
granules  Ha l l ibur ton says  " i t  can hardly  be denied t h a t ,  forming as  
i t  does so large  a proport ion  of the c e l  1 - c o n t e n t s , and made of a 
material  in which nu c l e in  forms an important c o n s t i t u e n t ,  i t  i s  i n 
t imate l y  re l a t ed  to the  n u t r i t i o n a l  con d i t i o n  of the  neuron." This  
accords with the  changes observed in  primary degenerat ion  -* f i r s t  a 
' d i s i n t e g r a t i o n  of the  chromatophi le  subs tance  of the  protoplasm’ , 
to  be fo l lowed in p r o g r e s s i v e  cas e s  by ’d i s i n t e g r a t i o n  of the  f i -

i
b r i I s ,  degenera t ion  of the nu c l e u s ,  and death of the whole element • 
It  i s  s i g n i f i c a n t  a l s o  that  " i f  the  a l t e r a t i o n  does not proceed f u r 
t her  than s imple  chromatoly s i s  i t  may be recovered from." ,0

Mott"c i t es  Colgi  as having shown that  the  dendrons s erve  a 
n u t r i t i v e  func t ion  by absorbing the  neces sary  products  from the  
lymph space  in which they l i e ,  and in a f o o t - n o t e  remarks that  ’ a c 
cording to Ramon y Cajal  and Lenhossek,  i f  the  dend r i t e s  do r ep res 
ent agents  of n u t r i t i o n ,  they would only act  by in c r e a s i n g  the su r 
face  of absorpt ion  of the c e l l  t o  which they be lo ng ’ . As the d i s 
t r i b u t i o n  of the  N i s s l  bodies  i s  conf ined to the hyaloplasm of the  
n e r v e - c e l l  and i t s  co n t inuat ion  in the d e n d r i t i c  trunk,  the  ev idence  
po in t s  d e f i n i t e l y  to the  neurosome as  the s torehouse  of n u t r i e n t  
m a t e r i a l .

But we are  not without ev idence  that  the se  bodies  Serve a pur
pose beyond the  mere n u t r i t i o n  of the neuroh : i t  i s  admi t t ed ,  indeed  
that  "the i n t e g r i t y  of the nuc l eus ,  and of the  f i b r i l s  between which 
the N i s s l  substance  l i e s ,  i s  much more Important to the ac tua l  
v i t a l i t y  of  the  c e l l . "  I t  has been observed that  ’ massive d i soharge  
of impulse s ’ in  ep i l e p s y  has been fol lowed by the  disappearance  of  
the  granules ,  which had undergone ohromatolys i sj  and though the  
exact  r e l a t i o n  of the nerve-storm to t h i s  ohange in the chromato
plasm i s  regarded as open to doubt ,  the  phenomena are at  l e a s t
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c o i n c i d e n t .  In a recent  review of the sub ject  of the  neuron*
ILl,

Campbell expressed the  opin ion  that  even under p h y s i d o m i c a l  condi 
t i o n s  the  reserve  of nu tr i en t  m a t er i a l ,  though never  e n t i r e l y  ex
hausted,  may be drawn upon to an ex ten t  inv o lv in g  the di sappearance  
of N i s s l ' s granules;  and he s t a t e d ,  fu r t h e r ,  that  "there  i s  evidence  
that the neurosome and de nd r i t e s  are  c o n t i n u a l l y  e la b or a t in g  from 
the circumambient plasma subs tances  which are  used up in the a c t i v 
i t i e s  of the  ce p tor s" .  This i s  but a re - s tat ement  of the view pre-

15
v i ou s ly  he ld to have been ’ d e f i n i t e l y  proved ’ ; and i t  seems to f ind  
conf i rmat ion in H a l l i b u r t o n ’ s r e f erence  to observa t ions  on the  bee ,
which showed that  a f t e r  a hard day ' s  work the  quant i ty  of chromato-

16p h i l i c  mater ia l  was much reduced.  The l a t t e r  fac t  i s  c i t e d  as bear 
ing on ’ the  i n f l u e n c e  of f a t i g u e  in producing c h r o m a t o l y s i s ■ ? but 
i f  the chromatophi l i e  mater ial  may be regarded as r epresen t ing  
po t e n t i a l  energy,  to be expressed k i n e t i c a l l y  in bod i ly  and mental  
work, I sugges t  that  by carry ing  the sequent r e l a t i o n  a s tep  fur t her  
we a r r i ve  at a p o s s i b l e  ba s i s  of neuras th en ia ,  v i z : -  the  i n f l u e n c e  
of chromatolys i s  in producing exhaus t ion .

It  must be c o n f e s s e d ,  of course ,  that  no theory r e l a t i v e  to  
metabol ism,  e s p e c i a l l y  when app l i ed  to the  nervous sys tem,  can be 
other  than t e n t a t i v e  whi l e  the nature  and fun c t i ons  of i n t e rn a l  
s e c r e t i o n s ,  and even of the cer eb ro - sp in a l  f l u i d  i t s e l f ,  remain to  
a great ex t en t  unexplored.

The f o l l o w in g  experiment was undertaken with the  ob jec t  of  
observing the  changes ,  i f  any,  produced in the  appearance of the  
cont en ts  o f  the  neurosome by t o t a l  p r i v a t i o n  of  p r o t e i d s : -

F ive  rabbi t s  of the  same age - two months - were fed for  seven  
days on a f u l l  d i e t  of crushed oat s  (cooked>; and mi lk.  The f i r s t  
was k i l l e d  two hours a f t e r  the l a s t  pro te in  f e e d ,  and the  brain and 
lumbar oord removed for  examinat ion.  The remaining four were t h e r e 
a f t e r  r e s t r i c t e d  in d i e t  to a smal l  quanti ty of potato dai ly*  and 
were k i l l e d  in r o t a t i o n  at i n t e r v a l s  of twenty- four  hours .
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The brain and s p i n a l  cord were hardened by Immersion for  four teen  

days in a s o l u t i o n  of p er oh lo r ld e  of mercury in a b s o l u t e  a l c o h o l ,  
and embedded in p a r a f f i n  for  s e c t i o n .  In view of the  a f f i n i t y  of 
the  chromatoplasm of the  nerve c e l l - b o d y  for  bas i c  dy es ,  two s e r i e s  
of s e c t i o n s  of each s t r u c t u r e  were s ta in e d  ;? one by Lenhossekf 6 
method (us in g  t h i o n i n  b lue ,  sa tura ted  so lu t ion?  5 minutes immersion? 
dehydrated in acetone)?  and the  o ther  with haematoxyl in and eo s in  
(dehydrated in a l c o h o l ) .  A th i rd  s e r i e s  was s ta ine d  by the Ciemsa 
method. Al l  were c l eared  in o i l  of c l o v e s ,  and mounted in Canada 
balsam.

I have appended im p r es s i o n i s t  drawings of the  l arger  c e l l -  
bodies from the  a n t e r i o r  cornua of the  sp i n a l  cord,  in  which I have

photo-micrographs of the same c l a s s  of c e l l - b o d y  in the haematoxyl in

I submit that  the s e c t i o n s  (which are sent  herewi th)  support  
t he  conten t ion  that  the  neurosome i s  the  s ea t  of p r o te in  s torage?  
and that  wh i l e  any co ns id erab le  expendi ture  of n e r v e ’ energy has been 
shown to inv o lv e  c h r om at o l y s i s ,  and a r e l a t i v e  diminut ion of s tored  
n u c l e o - p r o t e i n ,  the  replenishment of the  chromatoplasm depends upon 
the pr ov i s i on  and d i g e s t i o n  of proteids?  and the  same r e l a t i v e  
diminut ion a t t end s  ordinary nervous a c t i v i t y  when the  replenishment  
i s  in abeyance.

The p o s s i b l e  bearing of t he se  observa t ions  on the  e t i o l o g y  and 
pathology of n euras then ia  i s  kept in view in the  remarks which

attempted to  i n d i c a t e  the  d i f f e r e n t  values

s e r i e s  •

fol low

Note : -  Thirty  m i c r o s c o p e - s l id e s  are sent  in  with t h i s  e s s a y .
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The most common compl ica t ion  of neurasthen ia  i s  d i g e s t i v e  d i so rd er  
in one or o ther  of i t s  many forms.  Nu c l e o -p ro te in  i s  e s s e n t i a l  to  
c e l l - n u t r i t i o n  and a c t i v i t y :  but between the  n a t i v e  p r o t e i n s  of the  
i ng es ta  and the  n u c l e o - p r o t e i n  a v a i l a b l e  f or  the  n u t r i t i o n  and a c 
t i v i t y  of the  neuron there  in t ervene  a s e r i e s  of v i t a l  and chemical  
p r o c e s s e s ,  on the  e f f i c i e n c y  of which the  nervous system depends for  
nourishment,  and which,  in turn,  depend upon the  nerve c en tre s  f or  
t h e i r  e f f i c i e n c y ,  l a s t r o - i n t e s t i n a l  mo b i l i t y  and s e c r e t i o n ,  as wel l  
as the  adequate product ion and c a t a l y t i c  a c t i o n  of enzymes are r ea d
i l y  i n f l u e n c e d ,  not only by the  nature  and mechanical  preparat ion  
of the i n g e s t a ,  but a l s o  by in n er v a t io n ,  and r e f l e x  adjustment of  
the  c i r c u l a t i o n .  When the se  c o r r e l a t e d  fu n c t i on s  are cons idered in 
d e t a i l ,  i t  i s  not su r p r i s i n g  that  d i g e s t i o n  should be l i a b l e  to  
di sturbance  from a great va r i e ty  of apparent ly  t r i v i a l  c a u s e s ,  or  
that derangement may o f t e n  be so s l i g h t  as to escape n o t i c e  u n t i l  
i t s  p e r s i s t e n t  a c t i o n  has produced a t r a i n  of e f f e c t s  gross  enough 
to be f e l t  and recogn ised .

Assuming an adequate supply of nourishment ,  fu n c t i o n a l  e f f i 
c iency  in d i g e s t i o n ,  and an unimpaired power of absorpt ion  and s y n 
t h e s i s  in the n e r v e - c e l l ,  one may ask ' a t  what point  i s  the  hea l thy  
c i r c l e  most l i k e l y  to break down?' It  i s  obv ious ly  in the  d i g e s t i v e  
arc that  i t  i s  most exposed to in t err up t io n ;  and i t  i s  here  more 
than e lsewhere that  l e s s e r  fun c t i ona l  e rrors  would be l i k e l y  to  

j become e s t a b l i s h e d  as h a b i t u a l .  The c i r c l e  i s  do u bt l e s s  l i a b l e  to  
i n i t i a l  i n t e r r u p t io n  at any point ;  but so far  as the  nervous system 

f i s  ooncerned i t  i s  b e t t e r  protec t ed  aga ins t  d i r e c t  a t tack ;  i t  c la ims  
and rec e iv e s  more care;  s l i g h t  departures  from hea l th  are more read
i l y  f e l t ,  and more impress ive;  and the agents  of d i s turbance  that  
might act  d i r e c t l y  are in d e t a i l  l e s s  numerous, and in nature  l e s s  
palpable  than those  to  which the  d i g e s t i v e  system i s  c o n s t a n t ly  
exposed•

I have had opportuni ty  of s tudying  73 cases  of neuras then ia  in
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which the  d i a g n o s i s  was confirmed by o t h e r s ,  and in each of which 
t here  was noted some decree  of m a l n u tr i t i o n ,  and some derangement  
of d i g e s t i o n  to which i t  was thought the  ma lnutr i t i on  was mainly

ndue.  S a v i l l  i n v e s t i g a t e d  102 case s  ' a s s o c i a t e d  in some way with 
sytoptoms of g a s t r i c  d i s o r d e r ' ,  with the  object  of a s c e r t a i n i n g  the  
order of sequence .  From h i s  r e s u l t s  i t  would appear that  the  onset  

' of the  d i g e s t i v e  t ro ub le  may precede the  neuras then ia  by terms rang 
ing from months to  years  (74 c a s e s ) ;  that  the co n d i t i o n s  may begin  
'about the  same time'  (13 c a s e s ) ;  or that  the  neurasthen ia  may ap 
pear f i r s t  (16 c a s e s ) .  As t he se  were s e l e c t e d  from a c o ns ecu t i ve  
s e r i e s  of 157 case s  i t  i s  to be presumed that  in the  remaining 55

I
! no ’ symptoms of g a s t r i c  d i sorder '  were observed.  There i s  the  objec-
i
I t i on  to such s t a t i s t i c s  that  t h e i r  accuracy would depend on the  
| p a t i e n t ' s  r e c o l l e c t i o n  and powers of o b s er v a t io n ,  which are  not  

always t r u s t w o r t h y . S o m e  degree of d i s turbance  may be present  long  
before  i t  i s  n o t i c e d .  The out s tand ing  f a c t  with regard to my own 
s e r i e s  i s  that  neurasthen ia  and g a s t r i c  derangement,  with general  
i n n u t r i t i o n ,  were a s s o c i a t e d  when the pa t i e n t  came under observat ion ,j
I b e l i e v e  that  t h i s  a s s o c i a t i o n  i s  c h a r a c t e r i s t i c  of a l arge  major
i t y  of c a s e s ,  and that  the nervous exhaust ion i s  not only subsequent
to d i g e s t i v e  d i s tu rb an c e ,  but u s u a l l y  f o l l ow s  as a consequence.

18
In the  l a t e s t  e d i t i o n  of h i s  'System of Medicine'  A l l bu t t  re-13

p e a t s ,  in e f f e c t ,  a former statement  that  "many of our p a t i e n t s  have 
1 not f a l l e n  into  neuras thenia  by way of i n n u t r i t i o n ,  but by s t r e s s  of  

work or of ca re ,  or by the e f f e c t s  of  he r ed i ty  a c t i n g  in a c o n s t i t u 
t i o n  otherwise  hea l thy" .  Probably so! Just  as there  are many f a c t o r s ,  
inc luding  even ' he re d i ty '  or what i t  s tands  f o r ,  so there  are  doubt 
l e s s  many avenues of entrance .  But i f  i t  i s  meant by the  example
c i t e d  that  neurasthen ia  may be ' at tended with good ph ys i ca l  h e a l t h ' ;

2-0
t h a t ,  as Oppenheim obs erves ,  "the general  n u t r i t i o n  need not  

s u f f e r  in the s l i g h t e s t " ;  in s h o r t ,  that  neurasthenia  can e x i s t  for  
an i n d e f i n i t e  t ime without n u t r i t i o n  becoming inv o l ved ,  I can only



say that  e i t h e r  I have not seen such c a s e s ,  or have been unable  to  

i d e n t i f y  them. And i t  must be d i f f i c u l t  to  account f or  them i f  i t  be 
conceded that  nervous e xha us t io n ,  which i s  the one f ea t u re  common 
to  a l l  c a s e s ,  im pl i e s  that  f o r  some reason p r o t e i n  i s  not a v a i l a b l e .  
While muscular energy may be der ived from carbo-hydrates  and f a t s ,  
t i s s u e  repai r  and nerve-energy  are  so dependent on the p r o t e i d s  that  
in the absence of supply from other  sources  the t i s s u e s  themse lves  
w i l l  be to some ex te n t  consumed. I t  would appear,  t h e r e f o r e ,  that  
although n u t r i t i o n  may not s u f f e r  immediate ly ,  i t  cannot be hoped 
that  i t  should escape  i n d e f i n i t e l y ,  no matter how the  s t a t e  of e x 
haust ion  has been reached.

The conc lus io n  that  there  e x i s t s  a d e f i n i t e  r e l a t i o n  between  
neurasthenia  and f a u l t y  metabol ism,  u s u a l l y  r e f e r r i b l e  to d i g e s t i v e  
error ,  i s  arr ived  at a l s o  when the subject  i s  cons idered from the % I
point  of view of t reatment .  In the  system sugges t ed by Weir-Mi tchel l  
the  aim was to induce improved n u t r i t i o n ,  without  p a r t i c u l a r  a t t e n 
t i o n  to the nervous f a i l u r e .  In the  r e s u l t  i t  has been found that  
by providing  a f u l l  supply of s u i t a b l e  nourishment ,  and a i d i n g  I t s  
a s s i m i l a t i o n  by massage,  the  d i g e s t i v e  fun c t i ons  respond,  and an 
anabol ic  process  i s  i n i t i a t e d .  The element of complete  r es t  i s  an 
aid to s ecur ing  the f u l l e s t  cumulat ive  value in n u t r i t i o n ;  and i s o l 
a t i o n  remains the  only c o n d i t i o n  of treatment addressed s p e c i a l l y  to  
the nervous f ea tu re s  of the c a se .  Where the d i a g n o s i s  i s  c orr ec t  
the pa t i en t  u s u a l l y  recover^; where the treatment i s  s k i l f u l l y  a p 
p l i e d ,  and f a i l s ,  there  i s  reason on that  ground alone  to suspec t  
some graver mi schi ef  than the  term 'neurasthenia* should be held to  
embrace.

The case s  of my s e r i e s  were t rea ted  on the  l i n e s  i n d i c a t e d ,  and 
I append a graphic record of the improvement in somatic n u t r i t i o n  
so far  as i t  was measurable by increased we ig h t s ' In  a l l  of th e s e  the  
sense  of ex haus t ion ,  and the  d i s t r e s s i n g  nervous symptoms a s s o c i a t e d  
with i t ,  diminished in proport ion - not always constant  - to  the



gain in  we igh t ,  the  r e s u l t  be ing n a t u r a l l y  most s t r i k i n g  in those  
cases  where the  i n i t i a l  weight  was much below the  normal s tandard,  
and a grea ter  in c r e a se  was t h e r e f o r e  p o s s i b l e .  Relapse occurred in  
19 o a se s ,  the  i n t e r v a l  of hea l th  ranging between 9 months and 7 
years .  Of the  remaining 54 c a s e s ,  9 showed a s l i g h t  l o s s  of weight  
on re l a xa t io n  of the  s t r i c t  regimen,  though the hea l th  did not ap
pear to s u f f e r ;  the  improvement was f u l l y  maintained in 17; and In 
28 there  was f ur t her  increment .  In one case  (Male,  age 42) r e lapse  
occurred a f t e r  s i x  years  of good he a l th  and a c t i v e  bus ines s  l i f e .
The pa t i en t  was again res tored  to vigour by a second course  of 
treatment ,  and on each occas ion  the  gain in  weight exceeded 28 l b s .  
The re lapse  had gradual ly  supervened upon reve rs ion  to a former  
habi t  of spending long days in a sm a l l ,  i 11 - v e n t i l a t e d  o f f i c e ,  which 
en t a i l e d  a l s o  i r r e g u l a r  and i n s u f f i c i e n t  meals .  In only one case  
was I permitted to obtain photographs (appended); and though the
d i f f e r e n c e  they show i s  not so impres s ive  as in Lauder Brunton’ s%%
f a m i l i a r  i l l u s t r a t i o n ,  ye t  i t  i s  remarkable,  and not l e a s t  so in 
the  happier s t a t e  of mind ind i ca ted  by the  f a c i a l  e x p r e s s i o n .  In 
one of the cas e s  where the  gain under treatment  did not exceed  
7 l b s ,  the  subsequent h i s t o r y  was i n s t r u c t i v e .  The pa t i e n t  (Female,  
age 60) had res ided for  t en  years  in a Spanish colony in the  P a c i f i c  
During the l a s t  three  years  of that  period she had s u f f er ed  from 
p e r s i s t e n t ,  profuse  d iarrhoea ,  and returned to England with the ob
j ec t  of s eek ing  medical  ad v i c e .  Her weight was 72 l b s . ;  and al though  
a f t e r  42 days under treatment i t  was s t i l l  only 79 l b s . ,  the  d i a 
rrhoea had cease d ,  and the l o s t  a p p e t i t e  was re turning .  At t h i s  
s tage  she went on a prolonged v i s i t  to r e l a t i v e s  in the country ,  
who undertook to carry out a pre scr ibed course  of generous n o u r i s h 
ment. When I saw her again ,  a f t e r  an i n t e r v a l  of 18 weeks,  I f a i l e d  
f or  a moment to recogni se  he£ : she now weighed 122 l b s .  - a fur the r  
gain of 43 l b s * t o t a l  gain 60 l b s .  This was a s t r i k i n g  example of  
the  f ac t  that  subjec t  to reasonable  care a c o n s t r u c t i v e  p r o c e s s ,  
once s t a r t e d ,  tends to be maintained,  and to be concurrent  with



increase  of energy .
If  the  word ' n e u r a s t h e n i a ’ be in t e rp re t ed  l i t e r a l l y ,  rather  

than regarded as a mere c lass -name r e s t r i c t e d  to case s  which c o n 
form more or l e s s  c l o s e l y  to a ' t y p e ' , the  more common e t i o l o g i c a l  
f ac to r s  may be c l a s s i f i e d  in general  terms,  with re f erence  only to 
the pro t©in- s torage  fu n c t i on s  of the  neurosome
1. Any c o n d i t i o n s  e n t a i l i n g  t o t a l  or p a r t i a l  p r i v a t i o n  of nutriment .  
Such co n d i t i o n s  a r i s e  in c ircumstances  where food i s  not ob ta inab le  
in s u f f i c i e n t  qu an t i ty ,  or i f  provided i s  d e f i c i e n t  in proximate i
p r i n c i p l e s ,  e s p e c i a l l y  p r o t e i d s .  The e f f e c t s  are  equiva l en t  to those  
of d e f i c i e n c y  in quant i ty  or qual i ty  of the  b l o o d - s up p l y , and are

%'S
recorded,  with many acute  examples ,  in  Surgeon Parke's  'Experi ences '  
It  i s  acknowledged that  though in i n a n i t i o n  or s t a r v a t i o n  the  
'master organs'  are the l a s t  to s u f f e r  mater ial  l o s s ,  and in t h i s  
respect  s u f f e r  the  l e a s t ,  t h e i r  fu n c t i o n a l  e f f i c i e n c y  i s  very soon 
involved.  In a l l  cases  of anaemia,  whether primary or secondary,  as 
wel l  as in c h l o r o s i s ,  the  e f f e c t  on the nerve cen tr e s  of the  dimin
ished pr o te in  ca pa c i ty  of the blood amounts p r a c t i c a l l y  to some 
degree of pr ivat ion? and t h i s  i s  an aspect  worthy of n o t i c e  even in 
such to x i c  anaemia as r e s u l t s  from the  a c t i o n  of Pb . ,  Hg. ,  and A s . ,  
or the  virus  of s y p h i l i s  or malar ia,  over and above any s p e c i f i c  
e f f e c t  on the nerve s t r u c t u r e s  the mse lve s .
2 .  Any c o nd i t i o ns  in v o l v i n g  a demand upon s tored nutriment in exce s s  
of the supply .
The c h i e f  of the se  co nd i t i o ns  i s  STRESS, mani fested in  an endle ss  
var i e ty  of forms In the i n d u s t r i a l  a c t i v i t i e s ,  commercial compet i 
t i o n s ,  and domest ic  harassments of modern l i f e .  To the  d i r e c t  a c t i o n  
of overwork and pressure  must be added the  malign i n f l u e n c e  of con
finement in workshop and f a c t o r y ,  wearisome monotony of occupat ion ,  
i n s u f f i c i e n t  t ime for  meals ,  overcrowded and in s a n i t a r y  d w e l l i n g s ,  
di sturbed or i n s u f f i c i e n t  s l e e p ,  lack of r e l a xa t io n  and repose ,  
anx ie ty  as to 'ways and means’ , and the  numberless other enerva t ing



c ircumstances  under which the  mass of the  people  pass  t h e i r  l i v e s *  
In the  same ca tegory  may be placed the  oase s  a t t r i b u t e d  to  sexual  
and o ther  ex ces se s*  The o bs erv a t io ns  of  Sherr ing ton -  that  r e f l e x  
arc conduct ion both depends l a r g e l y  on the  supply of oxygen,  and 
i nvo lves  c o n s i d e r a b l e  f a t i g a b i l i t y  g r e a t l y  i l l u m i n e  the  r e l a t i o n  
of s t r e s s  and i t s  c o r r e l a t i v e  f a c t o r s  to  nervous exhaust ion*
3 .  Any c o n d i t i o n s  tending  to  v i t i a t e  the  q u a l i t y  of the  nutriment  
suppl ied*
Imperfect d i g e s t i o n  may e n t a i l  imperfect  p r o t e i n  c leavage;  wh i l e  
the  food i t s e l f  may prove to be the  v e h i c l e  of t ox ins*  This  c l a s s  
of ' c a u s e s ' ,  however,  i s  p r a c t i c a l l y  in s eparab le  ftorn the  fo l l o w in g
4 .  Any c o n d i t i o n s  so a f f e c t i n g  the  neurosome d i r e c t l y  that  i t  i s  
rendered Incapable  of performing i t s  fu n c t i on s  of s t o r ag e  and 
d e l i v e r y .
It  may be assumed that  any such f a i l u r e  o r i g i n a t e s  in  some i n t e r 
f erence  with the  s y n t h e t i c  power of the  c e l l ,  due probably to  t o x i o  
in f l ue no e ,  t o  which nerve s t r u c t u r e s  are e s p e c i a l l y  s e n s i t i v e .  Even 
i f  we exc lude  the  t o x i n s  of s p e c i f i c  d i s e a s e s  such as d i p ht h er ia  
and i n f l u e n z a ,  the  e f f e c t s  of which are  o f t e n  graver than mere 
f unc t iona l  d i s tu rb an c e ,  there  remain t o x i c  products  more i n s i d i o u s  
in o r ig i n  i f  l e s s  v i r u l e n t  in a c t i o n ,  such as those  of f a e c a l  de
composi t ion.  The i n t e r n a l  s e c r e t i o n  of the  l i v e r ,  by i t s  power of  
convert ing the  amido-antecedents  of urea in to  that  much l e s s  t o x i c  
compound, g r e a t l y  d imin i shes  the  r i s k  of a u t o i n t o x i c a t i o n  from the  
products of t i s s u e  metabol ism,  and doubt l e s s  a f fo rd s  some pr o te c 
t i on  here  a l s o ,  though the  blood-stream i s  s t i l l  exposed to  d i r e c t  
invas ion by way of the  middle and i n f e r i o r  haemorrhoidal  v e i n s .
Lane r ec en t l y  c a l l e d  a t t e n t i o n  to  ' chronic  i n t e s t i n a l  s t a s i s '  as  a 
precursor  of a u t o i n to x i c a t io n ?  and as ev idence  of the  i n f l u e n c e  of  
the t o x i n s  on the  nervous system he c i t e d  the  case  of a p a t i e n t  who 
had been ' con f ined  to bed f o r  many months,  having n e i t h e r  the  capac  
i t y  nor d e s i r e  to stand or walk; and whose mental co n d i t i o n  was



13

such that  she was regarded by many as an i m b e c i l e 1* who became ’ a 
happy* a c t i v e *  i n t e l l i g e n t  woman w i t h i n  a few weeks of the  removal  
of the  l arge  bo w e l ' .  F.W.Brook, in an i n v e s t i g a t i o n  of 45 cas e s  of  
neurasthenia* demonstrated the  presence  in the  i n t e s t i n e ,  in more 
than ha l f  the  number, of b a c t e r i a  'which had acquired pathogenic  
p r o p e r t i e s ' ? the  ev idence  of i n f e c t i o n  be ing  obtained by s e r o l o g i o a l  
t e s t s ,  though not ind i ca ted  by c u l t u r e .  In the  s t r e p t o c o c c a l  oases  
(S.  pyogenes longus)  'pyorrhoea was e i t h e r  p r e s e n t ,  or a d e f i n i t e  
h i s t o r y  of i t  could be o b t a i n e d ' •

It  has been sugges t ed  that  t rue  neurasthenia  i s  always of auto-  
t o x i c  or ig in?  and al though t h i s  view i s  not j u s t i f i e d  by experi enoe  
i t  i s  t rue  that  a l arge  propor t ion of ca ses  are  due to a u t o i n t o x i 
c a t i o n ,  e s p e c i a l l y  where oral  s e p s i s  i s  e i t h e r  e x c e s s i v e  or a s s o c 
iat ed  with d e f i c i e n c y  of f r e e  hydrochlor i c  ac id  in the  g a s t r i c  
j u i c e .  The e f f e c t s  are  probably aggravated by a superadded i n t o x 
i c a t i o n  due to impaired metabol ism,  or imperfect  e l i m in a t i o n  of !

%-j ;
waste products? though as A l lbu t t  says  "the s t a t e  seems too endur- |
i ng ,  too ingrained to depend upon the  accumulat ion of the  f a t i g u e  
products i n v e s t i g a t e d  by Mosso, Michael F o s t e r ,  and o t h e rs " .

That the  neuras then ia  of a u t o t o x i c  o r i g i n  should e x h i b i t  l e s s  
profound involvement of the  nerve ce n tr e s  than that  due to  the  sp ec 
i f i c  t ox l i i s of c e r ta i n  acu te  d i s e a s e s  po i n t s  to  a d i f f e r e n c e  in  
degree ,  rather  than in e s s e n t i a l  patho logy .  I t  i s  t rue  that  c e r t a i n  
b a c t e r i a l  t o x i n s ,  suoh as those  of d ip hth er i a  and t e t a n u s ,  appear  
to be s e l e c t i v e  of p a r t i c u l a r  s i t e s  f o r  t h e i r  more s p e c i f i c  ac t i on? !i
and that  toxaemia in general  may be marked by de l i r i u m ,  mental t o r 
por,  and oc ca s i o n a l  p a r a l y s e s .  These profound e f f e c t s ,  however,  are  
not i n c o n s i s t e n t  with the  more d i r e c t  route  of i nva s io n  when, the  
portal  c i r c u l a t i o n  i s  evaded,  and with the  consequent l arg er  dose ,  
and more rapid a c t i o n  which then stand in the  way of acquired t o l e r 
ance.  I have known many cases  in  which extreme t o x i c  a s t h en ia  
fo l lowed e a r l y  in the  wake of invas ion  by the  t o n s i l l a r  path.  In the



s t ag e  of c on va l e s ce n c e ,  and in the  absence of s t r u c t u r a l  change,  
the  nervous c o nd i t i o n  in such c a se s  i s  not d i s t i n g u i s h a b l e  from 
s o - c a l l e d  ne ura s th en i a .
5 .  Any c o n d i t i o n s  so a f f e c t i n g  o ther  por t i ons  of the  neuron that  i t  
i s  rendered incapab le  of u t i l i z i n g  the  s t o r e  of nu tr i en t  m a t er i a l .
It  has been shown that  c e r t a i n  p o i s o n s ,  such as chloroform,  e t h e r ,  
and s t r y ch n i n e ,  exert  a profound i n f l u e n c e ; o n  r e f l e x  arc conduct ion  
as  compared with nerve trunk conduct ion .  With re f erence  to  t h i s  
f ac t  Campbel ^I sugges t s  that  though c e r t a i n  po isons  may produce a 

s p e c i f i c  e f f e c t  on p a r t i c u l a r  por t ions  of the  neuron,  t h e i r  i n f l u 
ence on nerve fun c t i on  i s  the  r e s u l t  mainly of d i r e c t  a c t i o n  on the  
ceptors  and m i t t o r s .  This  s p e c u l a t i o n  o f f e r s  a p l a u s i b l e  exp lana t ion  
of the  ro l e  of the  drug hab i t  in the  e t i o l o g y  of neuras th en ia .
6 .  Any combination of t h e s e  c o n d i t i o n s .
There i s ,  in f a c t ,  no combination that  i s  not pos s i b l e ?  and no 
s i n g l e  cause ,  even i f  i t  be primary as to  t ime or importance,  r e 
mains long the  s o l e  cause  in opera t ion .

There remain those  case s  of traumatio and emotional  o r i g i n  in 
which shock,  o f t en  without  ac tua l  i n j u r y ,  seems to be the  determin
ing factor? but in  which a l s o  the  mode of opera t ion  by which shook 
or trauma may be re l a t ed  to the  subse*quent course  of even ts  i s  as  
yet  a mystery.  These case s  do not u s u a l l y  show the  sharp l i n e  of  
demarcation seen in those  of ' i d i o p a t h i c '  o r i g i n .  They form a mixed 

| category? and though neuras then ia  i s  a frequent  enough s e q u e l ,  i t  
| i s  o f t en  compl icated by the  i n t r u s i o n  of h y s t e r i a  and hypochondri 

a s i s .  So f ar  as the  neurasthen ia  i s  concerned,  i t s  onset  i s  rare ly  
immediate* i t  Js s i g n i f i c a n t  that  as a rule  there  in t e rv e ne s  a 
var iabl e  period between "the inc iden ce  of shock and the  f i r s t  s e r 
ious man i f e s ta t i o n  of symptoms, very o f t e n  between i t  and the  f i r s t  
symptom". Hors ley f ind s  t h i s  period to vary between one and s e ve r a l  
weeks? and according to Oppenheim i t  may be measured by days ,  weeks,  
or months.



It  i s  hardly  p o s s i b l e  to  account f o r  the  smal l  c l a s s  of acute  
cases  in  which the  symptoms immediately fo l l o w  the  i n j u r y ,  on the  
ground of any d i r e c t  i n t e r f e r e n c e  wi th 'nut  r i t i on?  a l though i t  i s  
conce ivab le  that  “by d i s l o c a t i o n  of the  d e l i c a t e  synapt i c  junct ions  
the s t or e  of nutriment might become suddenly i n a c c e s s i b l e ,  and 
p r a c t i c a l l y  u s e l e s s .  But i t  i s  o therwise  with regard to the  cases  
in which the  onset  o f  symptops i s  de layed .  I t  i s  recognised tha t  
'a psychic  i n f l u e n c e  e n te r s  l a r g e l y  in to  the  a c t i v i t y  of g a s t r i c  
s e c r e t i o n 1 ; and that  s t a t e s  of mind marked by a n x i e t y ,  worry,  and 
morbid i n t r o s p e c t i o n ,  e s p e c i a l l y  i f  a s s o c i a t e d  with insomnia,  exer 

c i s e  c on s id era b l e  i n f l u e n c e  on somatic  n u t r i t i o n .  The general  e f f e c t  
i s  probably secondary to derangement of the  d i g e s t i v e  f u n c t i o n s ,  
ind icated  always by anorex ia ;  and f r e q u e n t l y ,  as Hors ley ob se r ve s ,
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by acute  or a t o n i c  dy sp eps ia ,  which may lead to g a s t r i c  d i l a t a t i o n  
and fermenta t ion .  In t h e s e  case s  the  habi t  of i n t r o s p e c t i o n  i s  
almost i n e v i t a b l e ,  s i n c e  the  a t t e n t i o n  i s  n a t u r a l l y  f ocussed upon 
t he  in jury ,  or the  source  of a v i o l e n t  emotion.  I t  would,  indeed,  
be extraordinary  i f  in  the  c ircumstances  the  p a t i e n t  should escape  
the  " r e f l e c t i v e  ap p re c ia t i o n  of the  d e f ec t  of c apa c i t y" ,  even i f  
there should not be;obtruded "the s ense  of b a f f l e d  purpose,  of . 
waning hope,  and too o f t en  of f a i l i n g  resources" which A l l bu t t  s p e c 
i f i e s  as consp i r ing  to mental gloom. The psych ic  s t a t e  i t s e l f  may 
be submerged in  the  p a t i e n t ' s  co nsc iousnes s  by the  current  of  
subsequent events? but i t s  a c t i o n  i s  s t i l l  revealed in the  f a i l u r e  
of n u t r i t i o n ,  and the  v i c i o u s  c i r c l e  thus i n i t i a t e d .

The same exp lanat ion  a p p l i e s  to those  case s  in which l o n g - c o n 
t inued pain eventua te s  in  ph ys i ca l  and nervous break-down.

It  i s  not without s i g n i f i c a n c e  that  i n  case s  of neuras then ia  
of traumatic o r i g i n ,  as in those  a t t r i b u t e d  to any o ther  cause ,  the  
best r e s u l t s  are obtained by c u t t i n g  the  v i c i o u s  c i r c l e  at  the  l i n k  
of impaired n u t r i t i o n .
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C e l l s  of sp ina l  cord ( a n t e r i o r  cornu);  Haematoxyl in and e os i n  
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Cel ls  of sp ina l  cord ( a n t e r i o r  cornu) .  Haematoxyl in and eos in*  
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D.

A n a l y s i s  o f  73 c a s e s  o f  n e u r a s t h e n i a ,  w i t h  r e f e r e n c e  t o  t h e  

g a i n  i n  w e i g h t  a f t e r  t r e a t m e n t  f o r  42 days.
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Case of neurasthen ia  t rea t ed  by r e s t ,  
f u l l  d i e t ,  and massage.

M.M.F. a e t .  38

Photograph taken on 
f i r s t  day of t r e a t 
ment .
Weight* 109 l b s .

'Photograph taken on 
f or ty - s econ d  day of 
t reatment .
Weight* 142 l b s .

Total  gain in s i x  week4* 33, lbs.


