
Guest Editorial

ANGELO MOSSO (1846–1910)

Angelo Mosso died in 1910 at the age of 64. The fabric of our civilization
in the meantime has transformed significantly.  To understand this change it
is  not  merely important  to know what the science is  doing now. I t  is  also
essential to be aware of how it came to be, what it is, how it has responded
in the past to the successive forms of the society and how it  has served to
mould them. If we wish to gain perspective for tomorrow, we need to look
to the past and to the work of men like Angelo Mosso who give us courage
and inspira t ion to  change the  future .

The story of Angelo Mosso dates back to 19th Century Europe when she
was witnessing a huge political and social turmoil. It left indelible imprint on
his  l i fe  and  h is  sc ien t i f ic  journey .  That  was  the  pos t -  rena issance  era  in
which change f rom being a  means of  reconci l ia t ion with  nature  to  one of
controlling the nature through application of knowledge of science was brought
about .   Emergence of  bourgeois  cul ture  and capi ta l is t ic  mode of  economy
along with the debacle of feudalism in the 19th century had influenced science
toward i t s  emergence.  The bi r th  of  Angelo  Mosso in  1846 a t  Tur in ,  I ta ly
coincided with a  new era  of  experimental  cul ture  and object ivi ty .   A new
concept of experimental physiology bloomed and led to investigations on the
machinery of the body by applying basic principle of mechanical and electrical
eng inee r ing .

By vi r tue  of  being a  carpenter’s  son,  Angelo  Mosso had a  pass ion for
des ign ing  ins t ruments  s ince  ch i ldhood .  The  impover i shed  and  depr ived
childhood had a lasting effect on his psyche which helped him evolve as a
social reformer in his later life. His interest in the natural sciences overcame
his modest background and he could get admission into a medical school at
the  Univers i ty  o f  Tur in  f rom where  he  gradua ted  on  Ju ly  25 ,  1870 .  His
experimental thesis on the growth of bones brought him due acknowledgement.
He  was  lucky  enough  to  work  wi th  Mor i tz  Sch i f f  a t  F lorence  and  la te r
Fr iedr ich  Wilhelm Ludwig a t  Leipzig ,  Germany.  Ludwig suggested him to
study graphical records of respiration and tracings of l imb volume variation
on a kymograph. He had a privilege to also meet Du-Boi Reymond, Claude
Bernard,  Charles  Brown Sherr ington and Louise Antonie Ranvier .   He was
fascinated by the beauty of physiological recording system, graphical methods
and the photographic techniques. He himself constructed various physiological
devices  which included the ergograph,  ple thysmograph,  sphygmomanometer
and  cys tometer  among o thers .
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On his  return to Turin,  Angelo Mosso was
appoin ted  the  Professor  o f  Pharmacology
(1875)  and  Phys io logy  (1879) .  Tur in
f lour ished as  an act ive  center  for  research
in  exper imenta l  Phys io logy  dur ing  h i s
te rm.  His  t enure  in  the  depar tment  was  a
witness  to  many students  including Warren
Bombard, Charles Scott  Sherrington, Harvey
Cushing  and  John  Har ley .  He  pursued
mainly  two l ines  of  research:  the  analys is
of  motor  func t ions  and  ana lys i s  o f
re la t ionsh ip  be tween  phys io log ica l  and
psychic  phenomena .  His  a rduousness  in to
sc ien t i f i c  research  led  to  deve lopment  o f
Psychophys io logy which  inc luded s tudy of
fa t igue  of  musc les  and  i t s  psycholog ica l
c o r r e l a t e s .

Mosso  car r ied  ou t  the  f i r s t  sys temat ic
s tudy  of  emot ions  wi th in  the  conf ines  o f
laboratory.  He published his  resul ts  in  ‘La
Paura’  wi th  an  e labora te  phys io log ica l
mechanism for  b lush  tha t  re jec ted  the
prev ious  Vic tor ian  concep t  tha t  cor re la ted
phenomenon of  b lush  wi th  h igh  c lass
European  mora l i ty .  In  h i s  research  on
emot ion and fear ,  he  used a  se l f  des igned
ins t rument  ple thysmograph  on  sub jec t s
undergoing  ques t ion ing  and  recorded  the i r
corresponding cardiovascular and respiratory
ac t iv i ty .  His  v iews  on  in tegra t ion  of
psychological reactions and the physiological
mechanisms  a re  incorpora ted  in  a  t ex t
en t i t l ed  ‘La Paura ’  (Fear )  pub l i shed  in
1884 .   Thereaf te r  h i s  observa t ions  l ed  to
the  formula t ion  of  concept  o f  ‘Tr ia l  by
ins t rumenta t ion’ .  He  hypothes ized  tha t  a
subject lying on a bed mounted on a fulcrum
device could be questioned and examined for
decep t ion .  This  se tup  was  ca l led  Mosso’s
cradle . This cradle movement would actually
re f lec t  the  change  in  weigh t  d i s t r ibu t ion

caused  by  changing  b lood  f low.  This  was
based  on  the  s imple  fac t  tha t  vasomotor
phenomenon accompanying emotions actually
make our  hear t  beat  to  quicken or  become
slower causing blush or pallor .

He also constructed a sphygmomanometer
based  on  the  pr inc ip le  o f  vo lume
ple thysmography .  Inc iden t ly ,  a t  the  same
t ime  h i s  inves t iga t ion  of  u r inary  b ladder
func t ion  us ing  a  cys tometer  was  the  f i r s t
s tep  in to  u rodynamics .  Dur ing  the  same
period, Angelo Mosso carried out numerous
studies  on blood circulat ion,  mechanism of
musc le  movement  inc lud ing  the  de t rusers ,
sports  medicine and physical  education.  He
was the first to demonstrate the phenomenon
of  con t rac ture  in  humans  which  had  been
earl ier  demonstrated by Hugo Kronecker in
frogs in 1870.  He succeeded in developing
an  e rgograph  which  would  measure  the
mechanical work of the muscles of man. This
ins t rument ,  now ava i lab le  in  an  end less
ar ray  of  spec ia l ized  forms ,  has  become a
near ly  ind ispensab le  too l  fo r  the  s tudy  of
muscula r  func t ion  in  the  Phys io logy
laboratories .  He found that  each individual
had a different fatigue profile depending on
the  tes t  condi t ions ,   in  o ther  words :  ‘ the
way we  ge t  fa t igued’ .  He  descr ibed  the
phenomenon of  con t rac ture  a f te r  musc le
fa t igue  and  compared  i t  wi th  a  rheumat ic
torcicollis or cramp of the writer or of violin
or  p iano p layers .  In  fac t ,  h is  observat ions
and interpretations on fatigue characteristics
of the sea quails had intrigued him to delve
in to  i t s  mechanism.  These  qua i l s  which
migrated on the shores of  Southern Europe
appeared to have lost all sense of judgement
after covering a distance of about 300 miles.
They could use their wings again after many
days of lying still.
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He  became an  apos t le  o f  the  phys ica l
education while his stay in Turin which itself
had been established as a cradle for  sports
movement by that time. He called for ‘sports
for  a l l ’ ,  especia l ly  for  the  chi ldren of  the
work ing  c lass ,  as  the  bes t  means  to  f igh t
illness. He also holds the credit for delivering
a  speech  in  the  Olympic  Games  where  he
said “in the muscle resistance to fatigue lies
most of the future richness of our Country”.
He  a l so  p roposed  su i tab le  ac t iv i t i es  fo r
improving  common women’s  s t rength  and
heal th .  His  concern  for  the  welfare  of  the
working class led to the publication of ‘La
Fatica’ (Fatigue) on May 1, 1891, which was
the  second  anniversa ry  of  the  Labor  Day .
He also raised his voice against child labor.

The story still continues and it would be
incomple te  wi thout  the  ment ion  of  h i s
remarkable contribution to the measurement
of  b ra in  b lood  f low.  Though  c rude ,  h i s
inferences are the basis for the more refined
neuroimaging techniques of fMRI and PET,
essential  to  neuroscience research today.He
believed that  pulsat ions (normally observed
in  the  fon tane l les  o f  young  ch i ld ren)
reflected blood flow to the brain. He reported
his classic recordings on two adults who had
suf fe red  head  in jur ies  l eav ing  them wi th
permanent  defec t s  in  the  sku l l  over  the
f ron ta l  lobes .  One  of  them was  a  peasan t
named Bertino. While working with Bertino,
Mosso  observed  a  sudden  increase  in  the
magni tude  of  pu lsa t ions  over  the  f ron ta l
lobes. The pulsations grew larger just when
the  r ing ing  of  loca l  church  be l l s  and  the
chiming of a clock signaled 12 o’clock noon,
the time for a required prayer ‘Ave Maria’.
The  changes  in  b ra in  pu lsa t ions  occur red
independent ly  of  any  change  in  hear t  ra te
or blood pressure as measured in Bert ino’s

forearm. Intrigued by these observations and
what they might imply about the relationship
between a  person’s  mental  s ta te  and blood
flow in the brain, Mosso confirmed the same
results  after  subjecting Bert ino to a simple
menta l  t ask .  He  a l so  made  the  use  of  the
lacuna in  the  skul l  and put  a  thermometer
to  measure  the  ce rebra l  t empera ture .  This
inspired his  s tudent  Hans Berger  to  repeat
his experiments with a galvanometer instead
of  a  thermometer ,  and  Berger  was  able  to
record the  EEG.

The  h i s tory  of  mounta ineer ing  in  I ta ly
i s  undeniab ly  l inked  to  h is  name.  He  was
b lessed  wi th  the  pa t ronage  of  the  Queen
Margherita of Italy in this endeavour. In the
capacity of the president of 5th International
Congress of Physiology, Turin, he announced
the  es tab l i shment  o f  a  cen te r  on  h igh
altitude physiology on Monte Rosa, Italy. He
was chosen a senator of the reign of Italy in
1904 and that  year also coincided with the
cons t ruc t ion  of  l abora tory  a t  Monte  Rosa
which  became a  cen te r  fo r  the  advanced
biological research along with meteorological
and geophysical observations.  Beside Italian
au thor i t i es ,  many  fore ign  ins t i tu t ions
cont r ibu ted  to  i t s  cons t ruc t ion  f rom the
Washington Academy of Science to the Royal
Society of London that was guaranteed study
space in the laboratory. Mosso’s interest  in
high-alt i tude physiology was highlighted by
the publication of Fisiologia dell’uomo Sulle
Alpi (The Physiology of Man on the Alps) in
1897 .  He  a l so  proposed  the  t rea tment  o f
‘acapnia ’  ( the  te rm was  coined by h im to
descr ibe  d iminut ion  of  ca rbonic  ac id)  and
adminis te red  CO

2 
gas  mix tures  to  re l i eve

hypoxic  symptoms in  sub jec t s  exposed  to
pressures as low as 250 torr (~8800 m) in a
hypobar ic  chamber .
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As  h i s  ca reer  was  b looming ,  he  was
diagnosed with locomotor ataxia. That phase
proved to be a turning point in his life and
Mosso  swi tched  over  to  a rchaeo logy  f rom
phys io logy .  He  appl ied  h i s  p rev ious
knowledge to  s tudy anthropometr ic  data  of
preh is to r ic  sku l l s  found  a t  va r ious
excavations in I taly.  He was recognized as
an archaeologist of high esteem. His primary
goal was to find out the position, his country
Italy had held in primitive civilizations. He
felt that the higher degree of cultural ethos
found in the remains excavated in Italy were
because  of  the  fac t  tha t  I ta ly  had enjoyed
higher  sea  power  over  o ther  European
empi res .  I t a l i an  mas te ry  of  the  ocean ic
navigation later on gave rise to Portuguese,
Dutch,  Brit ish and French hegemony in the
whole  wor ld  and  a  new concept  o f
imperial ism came into l ight .  He proclaimed
tha t  the  European  c iv i l i za t ion  came f rom

Afr ica  and  no t  As ia .  His  book  en t i t l ed
‘Origins  of  Medi ter ranean Civi l iza t ions’  i s
s t i l l  cons idered a  pr ice less  contr ibut ion to
the field of archaeology. Another text ‘Italian
Stone Age’ could not be published because
of his untimely death in 1910.

Angelo Mosso, indeed, embodies the true
spi r i t  o f  a  sc ient i s t  who puts  in  the  same
ef for t  and  zea l  whi le  s tudying  human
subjects  or  animals  ranging from monkeys,
f rogs ,  p igeons ,  horses ,  f i shes  to  marmots .
The socia l  problems which he  encountered
dur ing his  l i fe t ime ins t iga ted  him to  work
for  the  upl i f tment  of  the  proletar ian c lass .
His  concept  o f  sc ien t i f i c  soc ia l i sm has
immorta l ized  h im on the  I ta l ian  scholas t ic
f irmament.  A hundred year  af ter  his  death,
Angelo Mosso still remains as a beacon light
to  ac tua l ize  the  power  o f  sc ience  fo r  the
emancipat ion of  mankind.
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