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The Effect of Cry Stimulus on the Temperature of 
graphic Study 

While  s tudying  the  mother ' s  ident i f icat ion of her baby ' s  
cry I, we observed tha t  m a n y  mothers ,  when exposed to 
cry s t imulus  f rom a magnet ic  tape,  c la imed hav ing  a 
sudden, h e a v y  dr ipping of mi lk  f rom the  m a m m a r y  
glands. This  led us to inves t iga te  the  response of the  
lac ta t ing  breast  to different  kinds of c ry  s t imuli  using 
infrared the rmography .  

Subyects. 40 pr imipara  mothers  f rom the  D e p a r t m e n t  
of Obstetrics,  Unive rs i ty  of Oulu, Finland,  aged 17-32 
years, were t aken  a t  random. All the  mothers  were lxealthy 
and have  had a normal  del ivery  af ter  a ful l - term preg- 
nancy.  Their  new-born babies  were also w i thou t  any  
complicat ions.  A group of 10 controls was s imilar ly  
selected. All the  subjects  were tes ted 5-45 rain before the  
noon feeding t ime  on the  3rd, 4th or 5ttl day  af ter  
delivery.  

Methods. A the rmograph  AGA Thermovis ion  Type  6612 
was used to record the  changes of t empera tu re  of the  skin 
over  the  anter ior  chest  wall  3, 4. The  r ight  supraclavicular  

the Lactating Breast of Primipara. A Thermo- 

before feeding (hunger cry) ; then, following immediate ly ,  
a recording of 3 min  of pa in  cry, evoked by  pinching the  
baby ' s  upper  a rm once every  minute .  Method and tech-  
n ique in recording hunger  and pa in  cries have  been 
repor ted  earlier ~, 8. 

Registration and analysis o] thermal changes. We 
recorded the  change in the  t empera tu re  of the  skin over  
the  breasts  15 sec before s tar t ing to p lay  the  cry s t imulus 
recording and 6 t imes  at  1 rain in tervals  dur ing t i le cry 
stimulus.  A final  p ic ture  was t aken  1 rain af ter  t e rmina-  
t ion of the  cry stimulus.  The  same t ime  intervals  were 
also used in the  control  mater ia l  where no cry s t imulus  
was applied. As a measure  of the  t he rma l  changes, we 
es t imated  the  size of i sotherm area f rom the  photographic  
recordings before the  cry  s t imulus  and 1 min  af ter  
t e rmina t ion  of st imulus.  

Results. 4 of the  40 mothers  did not  have  observable 
the rmal  changes dur ing the  recording. The rest of the  
mothers  showed an increase of the  i sotherm area over  the  

Fig. 1. Thermogramof the anterior ehestwallof a primiparamother. Fig. 2. Thermogram of the same subject after the end of cry 
stimulus. 

fossa was chosen for reference tempera ture .  The  inver ted  
greytone pictures  wi th  i so therm funct ion (white bands 
connect ing areas wi th  same tempera ture)  were  registered 
using a 35 m m  Nikon  F camera.  S O N Y  262 t ape  recorder  
and S O N Y  D R - I C  dynamic  earphones were used in 
playing back  the  cry recording. 

Cry stimulus. For  a cry stimulus, a 7 rain cont inuous 
recording of crying f rom a hea l thy  new-born was used 
and played to each of the  tested mothers  th rough  ear- 
phones at  a cons tan t  in tens i ty  level. The  tape  consisted 
of 2 par ts  : first, 4 min  of spontaneous crying recorded ju s t  
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The number of changes of temperature in the breasts of 40 mothers 
measured at 1 rain intervals 

Stimulus Hunger cry Pain cry Over 

Minutes 0 1 2 3 4 5 6 7 

No. of changes 16 19 19 22 17 15 16 

Total 54 54 16 

breasts.  Figures  1 and 2 show a typ ica l  increase of the  
i sotherm area. We  observed no decreases of this  area. 

I n - 1 6  cases, the  first  change occurred 1 rain af ter  
in i t ia t ing the  hunger  cry s t imulus  whereas  in 5 cases the  
first  change was observed only dur ing the  pain  cry. Of 
the  observed changes, 43.5% occurred dur ing the  hunger  
c ry ,  43.5% dur ing the  pa in  cry  and 13% 1 min  af ter  
t e rmina t ion  of the  cry stimulus.  Most react ions (22) were 
noted at  4 rain (see Table). 

On the  control  mater ia l ,  only  1 case out  of 10 showed a 
min ima l  change dur ing the  same period of t ime.  All of 
these 10 cases showed increased isotherm area  dur ing the  
cry st imulus.  

Discussion. Hunger  and pain  cries f rom new-born 
babies cause an  increase of t empera tu re  over  the  breasts  
of lac ta t ing  mothers .  In  this  first  p re l iminary  study,  we 
exposed mothers  to a cont inuous recording of separa te  
periods of hunger  and pain  cries. The  increase in skin 
t empera tu re  over  the  breasts  was grossly the  same dur ing 
bo th  stimuli .  I t  migh t  have  been expected tha t  the  pa in  
cry would  be exper ienced by  the  mothers  as an anx ie ty  
s t imulus  and thus  decrease the  ac t i v i t y  in the  breas tsL 
But  i t  has been observed t h a t  in a hea l thy  baby  a long 

last ing hunger  cry  can often get  several  characteris t ics  
of pa in  cry. Using a combina t ion  of hunger  and pain  cry 
we cannot  be sure tha t  the  increase in i so therm area 
dur ing pa in  cry  m a y  no t  be a delayed response t o  hunger  
cry. We  are car ry ing  out  fur ther  exper iments  along this  
line. 

The  results indicate  t ha t  i t  migh t  be i m p o r t a n t  t h a t  
normal  biological communica t ion  be tween mo the r  and 
child be main ta ined  dur ing the  period when lac ta t ion  is 
establishing. This  means  t h a t  the  mo the r  and the  child 
ought  to be toge ther  in the  m a t e r n i t y  hospi ta l  a t  least  
dur ing day- t ime  (rooming-in) and t h a t  the  feedings are 
scheduled according to the  infant ' s  c ry  periods. 

Rdsumd. Les r6sultats  d 'une  analyse th6rmographique  
prat iqu6e sur 40 pr imipares  duran t  les premiers  jours de 
lac ta t ion  su ivant  la naissance ind iquen t  c la i rement  que le 
cri du nouveau-n6 cause une 616ration de la t emp6ra ture  
dans la zone mammai re .  
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Increased Vascular Permeability in the Primary 

The al lograf t  response is well  established as a cell- 
media ted  immunologica l  phenomenon  1, 2. The  graf t ing of 
skin is accompanied  by  an init ial  acute  in f l ammat ion  
evoked by  the  surgical p repara t ion  of the  graf t  bed which 
includes a short- l ived increase in vascular  permeabi l i tyK 
The deve lopment  of the  subsequent  al lograft  response is 
accompanied  his tological ly  by  an intense cellular in- 
f i l t rat ion,  bu t  the  presence of fur ther  and accompanying  
changes in vascular  pe rmeab i l i ty  has no t  been studied. 

The  p rob lem has been inves t iga ted  in male  rats  (150- 
200 g) using inbred strains of Wis ta r  Albino Glaxo and 
Piebald  Var ian t  Glaxo rats  as donors and recipients  
respect ively.  Or thotopic  skin was graf ted into round 
excised wounds ( 9 . 0 ~  0.5 m m  diameter)  on the  f lanks of 
recipient  animals,  immed ia t e ly  cephalad to the  anter ior  
fold of the  hind l imb. The  graf t  and its bed were pro- 
tec ted  f rom externa l  i r r i ta t ion by  a t t ach ing  'Perspex '  
woundthea l ing  chambers  3 to the  skin surrounding the  
graf ted area;  the  grafts  were held in posi t ion and pre- 
ven ted  f rom drying by  f i rmly  packing  'Sofra tu l le '  
dressing over  the  graf t  before the  chamber  was closed. 

Increased vascular  pe rmeab i l i ty  was assessed fo r grafts  
of var ious  ages by  measur ing  the  exuda t ion  of c i rcula t ing 
E v a n ' s  b lue  in jec ted  i.v. (2.5 mg/100 g body  wt.) 1 h 
before the  animals  were killed. The  graf t  sites were then  
excised and the  exuded  dye  measured by  ex t rac t ion  in 

Cutaneous Allograft Response in the Rat 

fo rmamide  and spec t rophotomet r ic  es t imat ionK The 
permeabi l i ty  response associated wi th  the  surgical 
excision of the  skin to prepare  the  graf t  bed  is maxi tna l  in 
10 min  and largely subsides in 30 rain a l though slight 
exuda t ion  persists for some 4-6  h 3. The  insert ion of the  
graf t  and pro tec t ive  chambers  took  about  1 h, by  yvhich 
t ime  the  init ial  pe rmeabi l i ty  response had prac t ica l ly  
subsidedl 

Increased vascular permeability in the allogra[t response. 
In  the  ini t ial  4 days  af ter  graf t ing increased vascular  
permeabi l i ty  is insignif icant  (Figure). On the  5tti day  
there  is a s tr iking and sudden increase in pe rmeabi l i ty  
which extends  over  the  6th and 7th days  and then  quick ly  
subsides. I t  is no t ewor thy  t h a t  despite  the  use of inbred 
animals,  ind iv idual  ra ts  m a y  show a re la t ive ly  slight 
pe rmeabi l i ty  response .  Never theless  the  response is well- 
defined and usual ly  subs tant ia l  (Figure). 

]During the  well-defined phase of increased pe rmeab i l i ty  
the  grafts  appear  hea l thy  macroscopical ly.  A pa t chy  tan-  
coloured mot t l ing  appears  be tween  the  9th and 11th 
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