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Blood circulation and nerve impulses 
In 1875,  after  three  years  of  research in  Florence,  Leipzig  and Paris ,  Angelo  Mosso came back to
Turin,  where he became Professor  of  Physiology in  1879 with the departure  of  Jacob Moleschott  for
Rome.

The new plethysmograph al lowed him to  study the movements  of  blood vessels  and Mosso had the
idea of  using i t  a long with the hydrosphygmometer ,  which al lowed him to  dist inguish the
movements  of  the  blood vessels  that  depended on the inf luence of  the  nervous system from those
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that  stemmed from local  act ions.  In the pulse,  movements  dependent  on the cardiac  impulse  had to
be separated from those which depended on the vascular  contract ions.
  “My opinion of  these  variat ions in  a  quite  long series  of  experiences  is  that  they depend in part
on a  di f ference in  the energy of  the  cardiac  contract ions and in  part  a lso  on a  change in  the
elast ic i ty  of  the  vessel  wal ls”  (Continuazione del la  Memoria ‘Sul le  variazioni  local i  del  polso
nel l ’antibraccio  del l ’uomo’ ,  2  December 1877,  p .  146).
Sul le  variazioni  local i  del  polso nel l 'ant ibraccio  del l 'uomo

Memoria  2  dicembre 1877 continuazione 2  dicembre

Fol lowing the approach of  Jules  Marey and Carl  Ludwig’s  studies  on blood circulat ion,  Mosso was
interested in  the movements  of  the  arterial  vessels  in  experimental  subjects  at  di f ferent
temperatures,  in  wakefulness  and s leep,  but  a lso  under  the inf luence of  the  so  cal led "psychic
impression".  For  example  that  produced by a  sudden noise.  In  1894 Mosso sent ,  through Friedrich
Kiesow,    a  sphygmomanometer  model  he  had designed,  to  Wilhelm Wundt  in  Leipzig  who used i t  to
study changes  in  blood pressure  during intel lectual  work and under  psychic  st imulat ion.  Meanwhile ,
Mosso himself  had begun to  implement  the f indings  on the c irculat ion even to  the brain,  because in
fact  the  blood movement  was not  l imited to  the pulse  in  the hand and forearm,  but  a lso  extended
to funct ioning of  the  brain involved in  higher  facult ies .  In  the f irst  part  of  the  essay “Sul le
variazioni  local i  del  polso nel l ’antibraccio  del l ’uomo”  (18 november 1877,  p .  39)   he  referred  to  the
essay Introduzione a una serie  di  esperienze sui  movimenti  del  cervel lo  publ ished in  the "Archivio
per  le  Scienze Mediche”  (1876),  and he noted that  in  the human forearm and the brain there  are
periodic  changes  in  vessel  volume,  s imilar  to  those already observed by Moritz  Schif f  in  the rabbit
ear .
 

The research on the blood circulation in the brain  
In the Seventies  Mosso began his  col laborat ion with Carlo  Giacomini ,  with whom he conducted
cl inical  tr ia ls  that  led to  the f irst  recording of  human brain pulsat ions.  In the above mentioned
essay Introduzione a una serie  di  esperienze sui  movimenti  del  cervel lo ,  writ ten together  with
Giacomini ,  init ia l ly  Mosso provided a  ful l  historical  review in order  to  highl ight  the  mistakes  of  the
past .  He pointed out  that   general ly  physiologists  shared the idea that  any accumulat ion of  a  certain
amount  of  blood in  the brain was accompanied by a  corresponding shif t  of  cerebrospinal  f luid  in
the spine,  and vice  versa.  But  st i l l  in  the  mid-nineteenth century the graphic  techniques  were  very
rudimental .  On the f irst  page of  Esperienze sui  movimenti  del  cervel lo  nel l ’uomo ,  publ ished
together  with Giacomini  (1877) ,  Mosso was amazed to  note  the lack of  importance that  research
into diseases  and injuries  of  the  skul l  had in  the past  for  the  advancement  of  physiology.  The ease
with which experiments  on animals  were  performed had made any invest igat ion of  the  human brain
useless .  The f irst  pioneering experiments  conducted by mid-century with more exact  methods of
invest igat ion are  the works  of  Victor  von Bruns (1882-1903),  a  German surgeon who used a  lever  to
ampli fy  the  movements  of  the  brain and he observed that  the  volume of  the  brain increased under  a
stressful  st imulus.  Among other  studies  that  he  mentioned are  those by Ernst  Viktor  von Leyden
(1832-1910)  and by the French doctor  Jean-Baptiste  Langlet  (1841-1927)  on the movements  of  the
brain of  chi ldren during s leep.

Mosso 1876_206

Mosso 1876_245

Fol lowing this  l ine  of  research Mosso now could present  his  own case  study,  that  of  Caterina X,  a
farmer of  37  years ,  admitted to  the hospital  of  St .  Lazarus with syphi l is .  This  venereal  disease  had
eroded the upper  part  of  her  skul l ,  f rom the nasal  bones to  the occiput .  A necrot ic  part  of  her  skul l
was removed,  a  port ion of  the  dura mater  as  large  as  a  shield  was exposed,  a  recording device  was
appl ied and with i t  “ the most  beauti ful  tracks”  of  the  cerebral  movements  were  obtained inɀ
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physiology.  With a  system of  tympani  or  tambours  ( in  part icular  the  tambour explorateur)  taken
from Marey,  the  last  of  which was attached to  a  button,  with every  pressure  exerted by the brain
on the button,  the  air  was pushed in  the tympani .  From tracings  i t  was  noted that ,  l ike  the
forearm,  the brain showed periodic  f luctuations dependent  on breathing,  but  a lso  in  response to
other  origins.  In  part icular ,  the  undulations  were  more sweeping curves,  present  during moments  of
attention,  in  brain act ivi ty ,  s leep and other  s i tuat ions.  Therefore,  Mosso and Giacomini  came to  the
conclusion that  "al l  movements  of  the  body,  or  of  the  soul ,  ref lect  on the volume of  the  brain,  at
the same t ime by changing the prof i le  of  the  pulse"  ( ibid,  p .  278).

Sul la_circolazione_del_sangue_nel_cervel lo_del l_uomo_ memoria  _ 7  dic_1879_Att i_del la_R_
Accademia_dei_Lincei

In 1878 the physic ist  Pietro  Blaserna,  in  the presentat ion of  the  work made by Mosso to  the
Academy of  Lincei ,  commented that  i t  was  a  relevant  research in  psychology "for  the  knowledge of
the relat ionships  l inking the material  brain funct ions with the mysterious processes  of  thought" .  On
that  occasion Blaserna gave notice  of  a  new,  even more complete,  piece  of  research conducted by
Mosso:  the  observat ions on Michele  Bert ino.

Sui_movimenti_del_cervel lo  _ 16 giu_1878_Att i_del la_R._Accademia_dei_Lincei

These cases  (Caterina,  Bert ino and Giovanni  Thron,  a  retarded epi lept ic ,  whom Mosso observed
with G.  Albertott i )  were  presented by Mosso in  a  “Memoria” ,  Sul la  c ircolazione del  sangue nel
cervel lo  del l ’uomo ,  lectured at  the  Academy of  the  Lincei  on December 7 ,  1879,  publ ished in  Rome
in 1880,  and re-publ ished on the “Archivio  per  le  Scienze Mediche”  in  1882.

Sul la_circolazione_del_sangue_nel_cervel lo_del l_uomo

Mosso_1882_44 

Mosso examined the ef fects  of  the  emotional  states  in  the transit ion from a condit ion of  rest  to  an
intense brain act ivi ty  in  more detai l .  He noted the sharp contract ion of  the  vessels  at  the  body
surface  and the increase  of  blood pressure  and volume in the brain,  as  a  result  of  a  more abundant
bloodstream, especial ly  in  the cases  of  "moral  emotions”.  This  result  did  not  occur  in  the forearm,
where there  was a  decrease  in  volume.  In fact ,  moral  emotions af fect  the  cerebral  blood circulat ion
far  more conspicuously  than does  “ intel lectual  work”.  Mosso real ised that  the  brain is  an organ
independent  of  the  direct  voluntary  control ,  and the chapter  IV,  speci f ical ly  devoted to  “the blood
circulat ion during mental  act ivi ty  and emotions”,  opens with the fol lowing observat ion:

“The study of  the  changes  that  the  blood circulat ion undergoes  under  the inf luence of  the
cerebral  act ivi ty  is  a  problem fraught  with di f f icult ies ,  i f  one wants  to  dist inguish the
modif icat ions of  the  blood stream which are  proper  to  the brain from those belonging to  the
whole  organism”

Mosso was convinced that  these  variat ions depended more on a  change of  the  “energy of  the
intel lectual  act ivi ty”  than on a  real  passage from the state  of  absolute  rest  to  one of  complete
act ivi ty .  When Bert ino interpreted some Mosso’s  requests  as  a  reproach,  the  cerebral  pulse  in  the
tracing turned out  higher  than before.  Mosso concluded that  Bert ino was seriously  concerned by his
words.  In part icular ,  Fig .  22 is  a  good example  of  the  modif icat ions of  the  cerebral  blood
circulat ion during an ari thmetic  task:  the  cerebral  pulse  and volume increased during the entire
durat ion of  the  intel lectual  act ivi ty  or ,  i f  the  quest ion was easier ,  at  the  start  of  the  mental
operat ion.
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Other  fundamental  chapters  regard cerebral  act ivi ty  during s leep.  Mosso made the assumption that
during s leep there  is  a  period of  such profound rest  of  the  cerebral  hemispheres  that  a l l  “work of
ideas”  ceases.  He concluded (§  6.3)  that  during s leep “a  series  of  unconscious impressions are
registered”,  which can al ter  the  funct ions of  the  organism without  trace  in  the memory.
Nevertheless  these  al terat ions are  important ,  s ince  they prepare  the material  condit ions for  the
awakening of  the  consciousness  in  case  of  danger.  In  this  regard Mosso quoted the conception of
Herbert  Spencer  in  his  Principles  of  Psychology  (1855)  about  the balancing of  greater  or  lesser
abi l i t ies  in  the organism (according to  the al ternation of  day and night)  necessary  to  adapt  to
  change.  Mosso emphasized the role  of  the  “reestabl ished material  condit ions for  consciousness” ,
because in  “ i ts  struggle  for  existence”  the organism prevai ls ,  which carries  out  the  most  perfect
“unconscious survei l lance of  external  st imuli” .  As  Maria  Sinatra  observes,  i t  is  about  an
unconscious  “def ined in  mechanist ic  terms of  associat ive  involuntary  and latent  responses"  (La
psicof is iologia a Torino ,  p .  139).  Mosso cal led in  the doctr ine of  the  unconscious act ivi ty  of  the
conceptual  centres  exposed in  Henry Maudsley ’s  Physiology of  Mind  (1876),  according to  which,
when an idea “ fades”  from the consciousness,  i t  does  not  necessari ly  disappear  completely ,  whi le  i t
can remain latent  below the threshold of  conscious awareness.  Therefore,  during the state  of  deep
sleep,  in  the period of  rest  of  the  psychic  centres ,  a l l  the  conceptual  act ivi ty  is  suspended.

Mosso recognized that  changes  in  the brain funct ions when the blood f low increases  or  decreases
are  the most  interest ing studies  which psychologists  may tackle  experimental ly ,  s ince  they denote
in an evident  way the "very  narrow" l ink between psychological  and material  funct ions of  the
organism.  It  is  suff ic ient  to  diminish the amount  of  blood in  the brain and consciousness
immediately  ceases.  In  this  process  of  natural ization  of  consciousness  the graphs const i tuted the
physiological  s ide  of  the  “psychic" ,  and in  the brain the renewal  of  t issues  and molecules  is
part icularly  act ive,  whi le  the  higher  e levat ion of  psychic  phenomena is  dependent  on the greater
complicat ion of  material  facts .
 

Brain temperature  
  In 1894 Mosso publ ished La temperatura del  cervel lo  dedicated to  Hermann von Helmholtz .  This
work had been preceded by the essay Les phénomènes psychiques  et  la  temperature du cerveau ,
which was the French translat ion of  Croonian Lecture  to  the Royal  Society  in  March 1892.  Even in
this  c ircumstance Mosso noted that  psychic  phenomena were the cornerstone around which his
experiments  on the temperature  of  the  brain were performed.  Fol lowing the observat ions made on
the l i t t le  g ir l  Delf ina Parodi ,  Mosso with great  intel lectual  honesty  acknowledged that  

“the psychic  facts  a lone are  not  enough to  produce a  s ignif icant  heat ing of  the  brain.  The strong
elevat ion of  brain temperature  observed during s leep depends on the nature  of  unknown
phenomena accompanying psychic  phenomena,  but  inconsistently  and irregularly .  To these
changes  I  have given the name of  organic  conflagrat ions”  (La Temperatura  op.  c i t . ,  pp.  181-2) .

La   temperatura_del  cervel lo_A.Mosso
 

Conclusion
Probably  inspired by Paolo  Mantegazza ’s  La f is iologia del  dolore  (1880),  in  1884 Mosso publ ished
his  popular  text  on fear ,  with which he fol lowed the physico-mechanist ic  tradit ion,  inherited from
Descartes ,  Darwin and Spencer.  As  to  the causes  for  which one f lushes,  Mosso observed that  "also
the brain becomes red after  an emotion":  the  redness  in  the rabbit  ears  and on human face  is  an
effect  of  the  “our  machine structure” ,  a  funct ion of  the  blood vessels .

We would l ike  to  conclude with a  paragraph of  La paura ,  which represents  his  intel lectual  legacy
with regard to  the quest ion of  the  mind/body relat ionship.  I t  is  a  conception equal ly  apart  from
spiri tual ism and material ism,  but  that  expresses  an undiminished fai th  in  the science and inɀ



5/6

advancement  in  the knowledge of  the  "physico-chemical  movements  which agitate  the  hidden parts
where consciousness  is  located".

La Paura

Nuova_Antologia
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