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configurat ions are of l imi ted size, and are buil t  up f rom a 
l imi ted number  of basic units, the i r  possible var ie ty ,  
though large, is finite. Various workers have  suggested 
tha t  the  number  of different  an t ibody  specificities is 
l imited.  HAUROWITZ 11, es t imated  t h a t  no t  over  50,000 
different  ant ibodies  exist,  and TALMAGEI~ proposed 
making  do wi th  5,000. 

The specificity of a lectin is ev iden t ly  due to the fact  
t ha t  one or more (usually several, i t  seems) of its surface 
configurat ions is complemen ta ry  to a conf igurat ion tha t  
occurs one or more t imes  on the  surface of a polysacchar ide 
or a protein molecule. I t  is not  to be expected tha t  a 
lect in will possess a conf igurat ion complemen ta ry  to a 
conf igurat ion t h a t  appears  in all polysaccharides or all 
proteins,  which migh t  make  it  indeed nonspecific. 

These a rguments  are supported by several  lines of 
evidence : The  work  of KABAT ~8 indicates  t ha t  the  specific 
de te rminan t  groups of polysaccharides are made  up of 
only about  6 monosacchar ide  residues. The comple-  
m e n t a r y  conf igurat ion in the  corresponding an t ibody  or 
lectin would  therefore  be of s imilar  size. LANDSTEINER'S 
exper iments  wi th  di-, tri- and polypept ides  as haptens  ~4 
indicated tha t  polypept ides  conta ining 5 or 6 amino acids 
were about  as large as the an t ibody- forming  mechanism 
cared to recognize as a single de terminant .  SPRINGER and 
DESAI ~5 found the  specific de te rminan t  recognized by  the  
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anti-H(0) lect in of the  eel to be a por t ion  of a single 
monosaccharide.  I t  is hard  to believe tha t  the  specifically 
reac t ive  s t ructure  in this lect in is ve ry  complicated.  

The  specifically reac t ive  groups in o ther  lectins likewise 
seem to be of l imi ted  size. MATSUBARA and BOYD 16-19 
found t h a t  re la t ive ly  minor  chemical  a l te ra t ion  of a 
lect in could al ter  its specifici ty considerably.  They  
found 18 tha t  phenylazobenzoyla t ion  of the  L ima  bean 
and Sophora japonica great ly  increased the  an t i -A 
act ivi ty .  E x a m i n a t i o n  of pronase digests of these modif ied 
lectins showed t h a t  the  pept ide  conta ining the  P h A B  
residue was composed of only 3 or 4 amino acids: no t  
proof, to be sure, bu t  suggestive. 

ETZLER and KABAT20 found t h a t  the  purif ied lect in of 
Dolichos bi/lorus was specific for e-l inked D-GalNAc, 
a l though they  did not  establish the  exac t  size of the  
complete  reac t ive  group in the  antigen,  and HAMMAR- 
STROM and I~ABAT 21 found t h a t  the  purif ied lect in of 
Helix pomatia precip i ta ted  wi th  macromolecules  hav ing  
te rmina l  a-l inked D-GalNAC, bu t  not  wi th  those having  
/3-1inked D-GNAc end groups. PORETZ and GOLDSTEItq 22 
repor ted  tha t  in the  purif ied concaval in  A molecule there  
are present  b inding loci complemen ta ry  to the  1,5- 
anhydro-2-deoxy-D-arabino-hexi to l  or the  arabinofuran-  
osyl r ing systems. All these observat ions  combine to 
suggest t ha t  the  specifically react ive  group in the  lect in 
is re la t ive ly  small. 

Considering all of the  above facts, I ven tu re  to suggest 
that ,  aside f rom pure ly  physical  chemical  processes 
such as the  prec ip i ta t ion  of proteins  wi th  normal  iso- 
electric points  by  the  basic histones, there  are no non- 
specific large molecule- large molecule interact ions.  

Zusammenfassung. Es wird diskutiert ,  ob die Wirkung  
pflanzl icher  H~tmagglutinine als spezifisch oder un- 
spezifisch zu bezeichnen sei und festgestell t ,  dass eigentl ich 
fast  aIle Reak t ionen  zwischen Molekiiten mi t  grossem 
Molekulargewicht  spezifisch sind. 
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T H E O R I A  

The  P o s s i b l e  Effect of M e t e o r o l o g i c a l  S t r e s s  on  Cancer  and its  I m p o r t a n c e  for  P s y c h o s o m a t i c  
Cancer  R e s e a r c h  

In  any adul t  mul t icel lular  organism there  is a close 
interre la t ionship be tween cell growth,  cell metabo l i sm 
and the  s ta te  of the  central  and au tonomic  nervous  systems. 
Dis turbances  in the  nervous  balance are reflected in 
hormonal  dis turbances  causing a dysfunct ion of enzymat ic  
mechanisms,  t issue functions,  an t ibody  format ion,  etc. 
I t  could affect  also the  histological  s t ruc ture  of nerve  
ganglia and fibres (KHAZANO, 1937). 

Expe r imen ta l  studies, par t icular ly  in the  U S S R  
(PETROVA, 1945; KAVETSKY, 1951; KAVETSLY, TURKE- 
VlCH and t3ALITSKY 1) and in the  U S A  (e.g., CORSON 2) 
have  shown t h a t  dis turbances in the  higher  brain centres 
could tr igger  and accelerate neoplast ic  diseases. Several  
physiological  mechanisms are involved.  

Overs t imula t ion  of the  bra in  centres and of the  cerebral  
cor tex  creates a weakening of the  cort ical  functions,  
affect ing the  the rmoregu la to ry  funct ion  of the  hypo-  
thalamus,  the  funct ions of the  rh inencephalon or emo- 
t ional  bra in  (PRICK3), of the  p i tu i tary ,  thyro id  and 
adrenal  gland and of the  thymus ,  essential  for the produc-  
t ion of lymphocy tes  and deve lopment  of adequate  
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immunological responses by the body against antigens 
(METcALF, 1966), for example cancer specific antigens as 
described by MAKARI, 1955. But also the pineal gland or 
epiphysis is affected. This photoperiodic brain is a neuro- 
chemical transducer which regulates the t iming of 
physiological events and is therefore responsible for many 
endogenous biological rhythms (WuRTMA~, AXXLROD 
and th~ELLY 4). 

Many physiological studies have shown that  each of the 
physiological centres described are affected both by 
psychological and meteorological stressesh. Both types of 
stress trigger the same physiological mechanism in the 
human body and therefore there is no reasor/ to  assume 
that  meteorological stresses would not affect neoplastic 
diseases in a similar way as in the case of psychological 
stress. This observation facilitates the study of psycho- 
somatic cancer phenomena by means of biometeorological 
experiments. 

Main meteorological parameters a//ecting the human 
body and the principle physiological centres through which 
these stimuli are recorded. Several meterological factors 
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Fig. 1. Thermoregulation curve of a normal, well thermoregulated 
subject. 
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Fig. 2. Rewarming curve of a mate subject of 23 years, suffering 
from inoperable rectum carcinoma. 

could affect the normal physiological processes in the 
human body: Thermal stimuli (both heat and cold and 
particularly combined with wind effects, so called 
cooling index), solar radiation (both I R  heat radiation with 
780-7300 nm wavelength and UV-radiation, with 
< 290-380 nm wavelength), humidity, air movement, 
reduced partial oxygen pressure (high altitude effects), 
electric properties of the atmosphere (ionizatioi% electro- 
magnetic long waves with wavelength 6-100 km and the 
electrostatic potential gradient), air pollutants etc. These 
stimuli are registered by the human body through the 
skin, the respiratory tract, nose, eyes and directly by the 
nervous systems. The Table gives a summary of the most 
important  meteorological effects caused by the above- 
mentioned meteorological stimuli. 

One of the principal structures in the brain through 
which changes in weather and climate effect the body is 
the hypothalamus, the principal heat regulatory centrea. 

Registration of changes in environmental temperature 
probably takes place as a result of minor alterations in the 
physico-chemical state of the blood circulating through the 
rich network of hypothalamic capillaries. At the same 
time the hypothalamic nuclei receive information from 
the thermal receptors in the skin. VOGT, A•IN et al. 
showed that  noradrenalin and 5-hydroxytryptamine 
(5-HT) occur in very small concentrations in the hypo- 
thMamus; DOMER, FELDBERG, MEYERS et al. found that  
excess of free 5-HT or catecholamines in one side of the 
anterior hypothalamus seemed to be a factor determining 
the level of body temperature. 

The effects of meteorological stimuli are different during 
different periods of the day (biological rhythm effect). 
They depend also on the previous physiological history 
of the subject (law of Wilder), the experimental history 
(socalled ontogenetlc age of DENENBERGS), the degree of 
acclimatization to the physicM environment, the psycho- 
logical and anatomical typology of the subject, age, sex 
etc. 

I t  could be demonstrated (TROMP 3) that  if a subject is 
subjected to meteorological stress during 1 h per day only 
and he spends the rest of the day in a constant physical 
environment, the physiological pattern due to a short 
meteorological stress will continue for a considerable time. 

Apart  from thermal stresses also sun radiation plays an 
important role. Solar radiation affects the skin but  also 
the pituitary and hypothalamus through indirect stim- 
ulation of the eye nerve and other radiation receptors of 
the body (BENOIT, MILINE and HOLLWICH effect). 

Through the intermediary of the hypothalamus long 
lasting meteorological stresses could have a profound 
influence on the hormonal processes in the human body. 
This could affect carcinogenic processes. Many hormones 
have growth stimulating effects. For example it is known 
that  thyroid tumours could be caused by an excess of 
thyrotropic hormone, turnouts of the adrenal cortex by 
adrenocorticotropic hormones etc. These various hormonal 
processes are seriously affected by a dysfunction of the 
thermoregulatory centre in the hypothalamus. 

R. J. WUt~TMAN, J. AXELROD and D. E. KELLY, The Pineal 
(Academic Press, New York 1968). 
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Thermoregulatory efficiency of cancer patients. In  1964 
TROMP and  BOUMA7 s tud ied  t he  t h e r m o r e g u l a t o r y  
eff ic iency of cance r  p a t i e n t s  in  t h e  A n t o n i  v a n  Leeuwen-  
hoek  clinic in A m s t e r d a m ,  us ing  t he  w a t e r  b a t h  t e s t  of 
TROMPS. Af te r  p rev ious  a d a p t a t i o n  to  room t e m p e r a t u r e  
the  left  h a n d  of t he  sub jec t  is s u b m e r g e d  in w a t e r  of 
10~ for 2 ra in  a n d  qu ick ly  dried.  T he  rise in  s ldn  t em-  
p e r a t u r e  of t he  p a l m  of t he  h a n d  recorded  eve ry  15 sec is 
r ep re sen t ed  in F igures  i a n d  2. I t  was  found  t h a t  t h e  
genera l  t h e r m o r e g u l a t i o n  eff ic iency of cance r  p a t i e n t s  is 
v e r y  poor  (see F igures  1 a n d  2). The  ser iousness  of t he  
cance r  case is c lear ly  re f lec ted  in  t h e  ineff ic iency of t he  
r e w a r m i n g  curve  d u r i n g  t he  w a t e r  b a t h  tes t .  

I n  v iew of t h e  g rea t  inf luence  of meteoro logica l  s t imu l i  
on  t he  t h e r m o r e g u l a t o r y  func t i on  in m a n  and  cons ider ing  
t he  cons iderab le  effect  of h y p o t h a l a m i c  s t i m u l a t i o n  on  t he  
h o r m o n a l  func t ions  in  t h e  h u m a n  b o d y  ( t h rough  p i t u i t a r y ,  
t h y r o i d  a n d  ad rena l  gland)  i t  seems logical to  assume t h a t  
meteoro logica l  (in p a r t i c u l a r  t he rma l )  s t resses  could affect  
cance r  deve lopmen t .  

Previous reports on the influence o] thermal stimuli on 
cancer development. Several  research  s tud ies  seem to  
s u p p o r t  th i s  a s sumpt ion .  I n t e r e s t i n g  s tud ies  were car r ied  
ou t  by  LEA~; LEEI~ McVAv11; }~RASNOW 12, GLASER and  
AUSTINla; DE SAUVAGE NOLTING14; POMP et  aI. ~5 and  
o thers .  

S tudies  by  LEA. LEA 9 s tud ied  a possible  assoc ia t ion  
b e t w e e n  d e a t h  r a t e  f rom cancer  of t he  b r e a s t  in  females  
and  t he  m e a n  a n n u a l  t e m p e r a t u r e  in  Norway,  Sweden  a n d  
G r e a t  Br i t a in .  I t  was found  t h a t  a h igh ly  s ign i f ican t  
cor re la t ion  (p < 0.001) exis ts  be t w een  b r e a s t  cance r  a n d  
m e a n  a n n u a l  t e m p e r a t u r e .  

L a t e r  s tudies  us ing  33 coun t r i es  conf i rmed  th i s  observa-  
t ion,  a l t h o u g h  in 6 coun t r i es  t he  r e l a t i onsh ip  was missing.  
F u r t h e r  s u p p o r t  for t he  a s sumpt ion ,  t h a t  th i s  f ind ing  is 
n o t  due  to  an  a r te fac t ,  is t he  fac t  t h a t  no  l a t i t u d e  effect  
could be e s t ab l i shed  for d e a t h  r a t e s  of the  u te r ine  cerv ix  
and  of t h e  b o d y  of t h e  u te rus .  

S tudies  b y  McVAY. McVAY li  found  a s imi la r  cor re la t ion  
in 32 coun t r i e s  b e t w e e n  d e a t h - r a t e  for m a l i g n a n t  neo- 
p l a sms  of t h  e i n t e s t i na l  t r a c t  ( inc luding colon and  r e c t u m  
carc inoma)  a n d  the  m e a n  a n n u a l  t e m p e r a t u r e .  

S tud ies  b y  LEE. LEE ~~ p o i n t e d  ou t  t h a t  t h e r e  is a 
p r o n o u n c e d  seasonal  inc idence  in  t h e  case of m o r t a l i t y  
f rom m a l i g n a n t  disease,  wh ich  m a y  be  p a r t l y  due  to  t h e  
genera l  de t e r io ra t ion  in h e a l t h  of o lder  people  d u r i n g  
winter .  I n  E n g l a n d  and  Wales ,  d u r i n g  t h e  per iod  1950-  
1962, t h e r e  was a dea th-excess  of a b o u t  4 %  d u r i n g  
O c t o b e r - M a r c h  as c o m p a r e d  w i t h  A p r i l - S e p t e m b e r .  
This  w in t e r  excess a m o u n t e d  to  6% in t he  case of b r e a s t  
a n d  lung  cance r  a n d  2% in t h e  case of s t o m a c h  cancer .  
However ,  in  some t y p e s  of cance r  t m n o u r s  t he re  is a 
s u m m e r  excess. I t  is also i n t e r e s t i ng  t h a t  t h e  seasonal  
effect  obse rved  in E n g l a n d  occurs  in  Aus t r a l i a  a n d  New 
Zea land  b u t  6 m o n t h s  ou t  of phase .  

S tudies  b y  KRASNOW. KRASNOW 12 s t a r t e d  a s t u d y  based  
on two o b s e r v a t i o n s :  1. T he  o b s e r v a t i o n  of L a n d s b e r g  
(1969) t h a t  a reas  of low m a l i g n a n t  d e a t h  ra tes ,  as s h o w n  
on a U.S.  c o u n t y - b y - c o u n t y  m a p  of KRASNOW, are areas  
of low wind  ve loc i ty ;  2. t h e  o b s e r v a t i o n s  b y  TROMP and  
BOUMA ~6 t h a t  m a n y  diseases cha rac t e r i zed  b y  an  in- 
eff icient  t h e r m o r e g u l a t i o n  of t he  p a t i e n t  usua l ly  cor re la te  
w i t h  t he  degree of a t m o s p h e r i c  chill ing. 

A s t u d y  was car r ied  ou t  b y  KRASNOW for 50 coun t r i e s  
in  t he  USA,  25 w i t h  h ighes t  a n d  25 w i t h  t h e  lowest  d e a t h  
r a t e s  of cance r  of t he  d iges t ive  sys tem,  b r e a s t  a n d  respi ra-  
t o r y  sys tem.  I t  was  found  t h a t  ma l ignanc ie s  of t he  large 
i n t e s t i ne  a n d  r ec tum,  d iges t ive  sys tem,  s t o m a c h  a n d  
b r e a s t  showed  a s t a t i s t i ca l ly  h igh ly  s ign i f ican t  nega t i ve  

cor re la t ion  w i t h  t e m p e r a t u r e .  On t h e  o the r  hand ,  t he  
r e s p i r a t o r y  s y s t e m  (lung, t r a c h e a  a n d  b r o n c h u s  mal ig-  
nancies)  showed a d i r ec t  r e l a t i on  w i t h  t e m p e r a t u r e .  

S tudies  b y  GLASER and  AUSTIN la  YOUNG d e m o n s t r a t e d  
t he  effect  of t e m p e r a t u r e  on  induced  m a m m a r y  t u m o u r s  
in  ra ts .  T h e y  are  less f r e q u e n t  a t  5 ~ t h a n  in a n  env i ron-  
m e n t  of 32~ Accord ing  to  GLASER a n d  AUSTIN lab 
i n p l a n t e d  Sa rcoma  180 t u m o u r s  in mice  are smal ler  in  
those  k e p t  a t  8 ~ t h a n  those  k e p t  a t  22 or 33 ~ There  is 
a l inear  co r re l a t ion  b e t w e e n  e n v i r o n m e n t a l  t e m p e r a t u r e  
a n d  t h e  we igh t  of Sa r coma  180. GLASER a n d  AUSTIN 13a 
also s tud ied  t he  effect  of p ro tana ine  s u l p h a t e  appl ied  a t  
d i f fe ren t  t e m p e r a t u r e s .  The  t u m o u r  g r o w t h  was more  
r e t a r d e d  a t  8 ~ as c o m p a r e d  w i t h  t h e  effects a t  22 a n d  
33~ 

Studies  b y  DE SAUVAGE NOLTING 14. A l r eady  in 1956 
DE SAUVAGE NOLTING 14 observed ,  a f t e r  cor rec t ion  of t h e  
ave rage  m o n t h l y  b i r t h  f r equency  of t he  t o t a l  p o p u l a t i o n  
in The  Ne the r l ands ,  seasonal  f l uc tua t i ons  in b i r t h  da tes  
in a g roup  of 1510 cases of cancer.  Most  cancer  p rone  
sub jec t s  were b o r n  in winter ,  in  p a r t i c u l a r  in t he  per iod  
D e c e m b e r - M a r c h .  Lowes t  va lues  were found  in J u n e -  
J u l y ;  1242 cancer  cases col lected b y  KEO~H in Aus t r a l i a  
showed  t he  s ame  p h e n o m e n o n ,  on ly  w i t h  a 6 - m o n t h  
sh i f t  as c o m p a r e d  w i t h  t h e  n o r t h e r n  hemisphere .  I n  o the r  
words,  mos t  cance r -p rone  ch i ld ren  in Aus t r a l i a  were b o r n  
in  J u n e - J u l y .  I d e n t i c a l  resu l t s  were o b t a i n e d  in 1961 in 
15,091 cance r  cases in  The  Ne the r l ands .  The  seasonal  
di f ference was h igh ly  s ign i f ican t  (p < 0.001). Th i s  
seasonal  v a r i a t i o n  in f r equency  of cancer  b i r t h  m o n t h s  
was  conf i rmed  b y  STUR 1~ us ing  2,829 cases. I t  was  also 
found  b y  DE SAUVAGE NOLTING in 1,336 cases of pu lmo-  
n a r y  c a r c i n o m a  collected b y  ALLEN ls a n d  in 326 cases of 
l ung  cancer  descr ibed  b y  DIJKSTRA 19. BOOT 2o obse rved  in 
mice  of t he  C,H s t ra in ,  k n o w n  for  i t s  h i g h  incidence  of 
m a m m a r y  ca r c inoma  a n d  k e p t  a t  t he  A n t o n i  v a n  Leeu-  
w e n h o e k  Cancer  Clinic in  A m s t e r d a m ,  t h a t  in  mice bo rn  
in  w i n t e r  the  cance r  inc idence  was 12% h ighe r  t h a n  in 
summer .  

S tudies  b y  POMP et  al. 5. I t  is k n o w n  b o t h  f rom exper i -  
m e n t a l  and  cl inical  work  t h a t  v e r y  h i g h  t e m p e r a t u r e s  
d u r i n g  h y p e r t h e r m i a  h a v e  a r e t a r d i n g  effect  on  t he  
g r o w t h  of m a l i g n a n t  t u m o u r s .  POMP et  al. 15 appl ied  these  
f ind ings  cl inical ly  in  G e r m a n y  a n d  Aust r ia .  The  hype r -  
t h e r m i a  was c rea ted  b y  l l - m  s h o r t  waves  in a cab in  w i t h  
a n  a i r  t e m p e r a t u r e  of 70~ d u r i n g  2 h. I t  was appl ied  to 
b r e a s t  and  lung  cancer .  The  r e t a r d e d  g r o w t h  obse rved  is 
p r o b a b l y  due to  t he  ra ised  t u m o r  cell me tabo l i sm,  
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Influence o/ high altitude climate on cancer development. 
I n  t h e  Table  some of t he  m a j o r  physio logica l  effects o[ 
h igh  a l t i t ude  t r e a t m e n t  h a v e  been  summar i zed .  WAR- 
BURG 21 exposed cancerous  r a t s  to  a gas mix tu re ,  con- 
t a i n ing  5% oxygen,  for 40 h s i m u l a t i n g  a n  a l t i t ude  of 
12,000 m. The  t u m o u r s  b e c a m e  m a r k e d l y  b u t  no t  com- 
p le te ly  necrot ic .  The  e x p e r i m e n t  was r epea t ed  b y  CAMP- 
BELL and  I42RANIER 2~ a t  a s imu la t ed  a l t i t ude  of 5,100 m. 
R a t s  were k e p t  al ive for 2 weeks. The  t u m o u r s  did  no t  
regress b u t  t he  g r o w t h  was m a r k e d l y  inh ib i t ed .  SUND- 
STROEM and  MICHAELS 2a observed  regressions in W a l k e r  
t n m o u r s  in  all e x p e r i m e n t a l  series k e p t  a t  360 m m  >Ig 
a t m o s p h e r i c  p ressure  (about  6,000 m a l t i tude) .  The  
ave rage  regress ional  r a t e  as c o m p a r e d  w i t h  cont ro ls  was  
39%. U n d e r  300 m m  Hg i t  was 45%.  The  effect  is 
exp la ined  b y  t he  a u t ho r s  b y  s t i m u l a t i o n  of t he  ad rena l  
f unc t i on  b y  reduced  oxygen  pressure  a t  a l t i t ude  5, c h a n g i n g  
t he  level  of cor t icos tero ids  in  t he  b lood serum. Also t he  
obse rved  increase  in ca lc ium in necro t ic  t u m o u r s  and  t h e  
decrease  in ca lc ium c o n t e n t  of l ivers  d u r i n g  reduced  
a t m o s p h e r i c  pressure  m a y  be  involved .  The  i m p o r t a n c e  
of t he  ad rena l  g land  is suggested  b y  t he  fac t  t h a t  ad rena l -  
ec tomy  of t u r n o u t - b e a r i n g  r a t s  s tops  f u r t h e r  regress ion 
a f te r  low pressure  t r e a t m e n t .  In  fac t  t he  t u m o u r s  s t a r t  
g rowing  again.  

Influence o/ different complex meterologicaI conditions on 
growth o/transplanted turnouts. UNGEtlEUER, BREZOWSKI, 
WRABA and  RAGES e~ s tud ied  t he  causes of f l uc tua t ions  in  
t he  n u m b e r  of r a t s  in  pure  s t r a ins  of r a t s  in  wh ich  no  
cance r  d e v e l o p m e n t  occur red  a f te r  t u m o u r  t r a n s p l a n t a -  
t ion.  737 r a t s  of t he  W a l k e r  ca r c inoma  s t r a i n  were s tud ied  
d u r i n g  t he  per iod  J u n e  1 9 6 1 - J u n e  1963. I t  was  found  

21 O. WARBURG, Klin. Wschr. 5, 829 (1926). 
22 j .  A. CAMPBELL and W. CRAMER, Lancet 1, 828 (1928). 
2s E. S. SUNDSTROEM and G. MICHAELS, Mere. Univ. Calif. 12 (1942). 
24 H. WRBA, H. BREZOWSKY and H. RABES, Naturwissenschaften 52, 

190 (1965). 
25 L. GROSS, Oncogecci, c Viruses (Pergamon Press, Oxford 1970). 
2~ R. HEHLMANN, D. KUFE aIld S. SPIEGELMAN, ]?roe. natn. Acad. 

Sci., USA 69, 1727 (1972). 
2v H. M. TEMIN and D. BALTIMORE, Adv. Virus Res. 17, 129 (1972). 
2s S. W. TROMP, Rep. Biometeor. Res. Centre, Leiden 18 (1967). 
29 S. W. TROMP, Med. News Lond. Res. Rev. 1968, 7 and 15. 

t h a t  the  n u m b e r  of n o n - r e s i s t a n t  an ima l s  was smal les t  
du r ing  qu ie t  h igh  pressure  a t m o s p h e r i c  condi t ions .  The  
n u m b e r  increased  d u r i n g  t he  a p p r o a c h  of cold f ron t s  and  
d ropped  aga in  a f te r  t he  f ron t  h a d  passed.  The  obse rved  
differences  (67 a n d  79%) were s t a t i s t i ca l ly  s igni f icant .  
The  effect  is g rea tes t  w h e n  t he  meteoro log ica l  s t imu lus  
t akes  place 1 or 2 days  a f t e r  t he  t u m o u r  t r a n s p l a n t a t i o n .  

Possible effect o/ meteorological /actors on viruses. The  
inc reas ing  ev idence  t h a t  l eukemia  and  var ious  types  of 
cance r  ~5-~7 m a y  be  caused  b y  ce r t a in  carc inogenic  v i ruses  
is a n o t h e r  aspec t  of possible  meteoro logica l  effects on  
cancer.  Var ious  b iometeoro log ica l  s tud ies  (TROMP 3) 
h a v e  s h o w n  t h a t  v i rus  d e v e l o p m e n t  depends  on  ce r t a in  
cr i t ica l  b o u n d a r i e s  of t e m p e r a t u r e  a n d  h u m i d i t y .  Meteo-  
rological  fac tors  inf luence  also t h e  genera l  r es i s t ance  of 
t he  b o d y  aga ins t  in fec t ions  a n d  t he  p e r m e a b i l i t y  of 
m e m b r a n e s .  T h e y  also affect  t he  a n t i b o d y  level of t he  
se rum 2a. I t  is the re fo re  no t  exc luded  t h a t  soil, w e a t h e r  
a n d  c l imate  could inf luence  carc inogenic  processes 
induced  b y  viruses.  

Conclusion. The  va r ious  physio logica l  m e c h a n i s m s  
descr ibed,  wh ich  are t r iggered  b y  meteoro logica l  s t imul i ,  
m a y  help  to  exp la in  t he  effect  of p s y c h o s o m a t i c  fac tors  on  
c a n c e #  D. W h e r e a s  in pu re ly  p s y c h o s o m a t i c  research  i t  m a y  
be  diff icul t  to  s t u d y  t he  rea l  m e c h a n i s m s  involved ,  bio- 
meteoro logica l  s tudies  on  t he  effects of meteoro logica l  
s t ress  m a y  assis t  f u t u r e  p s y c h o s o m a t i c  cance r  research .  

Var ious  s tud ies  sugges t  t he  g rea t  in f luence  of t h e r m o -  
r egu la to ry  processes on t h e  h o r m o n a l  f unc t i ons  in t he  
h u m a n  body .  D i s t u r b a n c e  of these  processes  m a y  lead to  
cancer  deve lopmen t .  E x p e r i m e n t s  b y  TROMp and  BOOMA 
h a v e  shown the  v e r y  poor  t h e r m o r e g u l a t o r y  eff iciency of 
cancer  pa t i en t s .  S tudies  b y  LEA, LEE, McVAy, KRASNOW, 
GLASER, DE SAUVAGE NOLTING and others confirm the 
effect of meteorological stresses (in particular thermal 
stresses) on thermoregulatory processes and cancer 
development, The similarity ill physiological processes 
during meteorological and psychological stresses may 
facilitate the studies on the influence of psychosomatic 
factors on cancer. 

S. W. TROMP 

Biometeorological Research Centre Leiden, 
Jan  Steenlaan 3, Oegstgeest (Leiden), 
(The Netherlands), 29 October 7973. 

P R O  E X P E R I M E N T I S  

An Electronic  Method for Measur ing  the Heart  Frequency of the Waterflea: Daphnia pulex 
So far r e l a t ive ly  few researchers  h a v e  explored  t he  

poss ib i l i ty  of e m p l o y i n g  i n v e r t e b r a t e s  for t e s t i ng  drugs.  
Two of us (R.N. and  G.N.) s t u d e n t s  of t h e  >ITS in 
Heer len ,  h a d  to p r e p a r e  a syn thes i s  of p h e n o b a r b i t a l  and  
c o m p a r e  t h e  s y n t h e t i c  w i t h  a commerc i a l  p roduc t .  

I n  a p r e l i m i n a r y  research,  Daphnia pulex appea red  to 
r e spond  specif ical ly to  a n u m b e r  of d rugs  a n d  hormones .  
W e  h a v e  found  t h a t  t he  fo l lowing a l t e red  t h e  h e a r t  
f r equency  of the  w a t e r  f lea:  oxy toc ine  ADH,  cAMP,  
ace ty lchol ine ,  t r i i odo thy ron ine .  W i t h  p h e n o b a r b i t a l  t he re  
is a sha rp  decrease  in h e a r t  f requency.  I n  t h i s  s t u d y  a clear  
co r re l a t ion  was found  be t w een  h e a r t  f r equency  and  
p h e n o b a r b i t a l  concen t r a t i on ,  wh ich  al lowed us to  t e s t  
t h e  2 d i f fe ren t  p h e n o b a r b i t a l  p r e p a r a t i o n s  m e n t i o n e d  

above .  A special  t e c h n i q u e  was devised  to  measure  t he  
h e a r t  f requency .  

Materials. The  a p p a r a t u s  used is shown  in F igure  la .  
I t  consis ts  of: 1. A p ro j ec t i on  microscope  t y p e :  K e n - A  
vis ion  model  Tech-A,  l a m p :  100 W 1A/GE.  20 V 5 A / G  
161/2/3.; lenses:  ob jec t ive  N.A. 25, ocular  8 • a n d  10 •  
2. To m a i n t a i n  a c o n s t a n t  t e m p e r a t u r e ,  a h e a t  abso rbe r  is 
placed be tween  t he  a n i m a l  spec imen  and  t he  p ro jec t ion  
lamp.  The  h e a t  abso rbe r  is a s a t u r a t e d  so lu t ion  of CuSO 4, 
chi l led w i t h  ice, wh ich  keeps  t he  spec imen  t e m p e r a t u r e  
c o n s t a n t  w i t h i n  0.5~ for a m a x i m u m  per iod  of 10 min.  
3. A l igh t  d e p e n d e n t  res i s t ance  (LDR) connec t ed  to an  
ampl i f ie r  (Figure 2), 4. A source of d i rec t  electr ical  cu r r en t  : 
2 n ine  vo l t  b a t t e r i e s  connec ted  in  series. 5. A n  oscillo- 


