
126 Specialia EXpERI]~IA 32/1 
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P h y s i o l o g i c a l  E f f e c t s  o f  the  M e t e o r o l o g i c a l l y  A b n o r m a l  Year  1974 O b s e r v e d  in H e a l t h y  Male s  i n  

the  N e t h e r l a n d s  and S o u t h e r n  N o r w a y  ~ 

S. W. TROM:e 

Biometeorological Research Centre, Jan Steenlaan 3, Oegsgeest (Leiden, The Netherlands), 3 June 1975. 

Summary. Convinc ing  ev idence  of biological  effects  d u r i n g  l ong - t e rm  a b n o r m a l  w e a t h e r  cond i t ions  is v e r y  ra re  be-  
cause  usua l ly  no  c o n t i n u o u s  series of phys io logica l  d a t a  f rom t h e  s ame  an ima l s  or h u m a n s  (e i ther  eingle or  in  groups)  
h a v e  been  col lected over  m a n y  years  d u r i n g  t h e  per iod  p reced ing  t h e  meteoro log ica l  even t .  Since 1955, a t  t h e  Bio-  
meteoro logica l  R e s e a r c h  cent re ,  Leiden,  a b o u t  220,000 b lood d a t a  were col lec ted  f rom h e a l t h y  ma le  b lood  donors  
a t  Leiden,  The  Ne the r l ands ,  a n d  a b o u t  110,000 d a t a  a t  Oslo, Norway ,  since 1966. I t  was  found  t h a t  d u r i n g  t he  me teo-  
rological ly  a b n o r m a l  yea r  of 1974, which  was a b n o r m a l  in  m a n y  p a r t s  of t he  world,  b o t h  in Le iden  a n d  Oslo a b n o r m a l  
biological  p a t t e r n s  occur red  in b lood  s e d i m e n t a t i o n  ra te ,  haemoglob in ,  d ias tol ic  b l o o d  pressure ,  y-g lobul in  levels, 
P iccard i  p - t e s t  pe rcen t ages  a n d  a few o t h e r  biological  pa r ame te r s .  A more  comple te  m o n o g r a p h  will be  pub l i shed  a t  
a l a t e r  date .  

B iometeoro log ica l  s tudies  wh ich  were able  to  p rov ide  
conv inc ing  ev idence  of biological  effects d u r i n g  a b n o r m a l  
w e a t h e r  cond i t ions  (storms,  to rnados ,  etc.) are  e x t r e m e l y  
rare .  Usua l ly  no  physio logica l  d a t a  of an i m a l s  or h u m a n  
sub jec t s  are  k n o w n  du r ing  t he  per iod  p reced ing  t he  me teo-  
rological  even t ,  a n d  the re fo re  a n  accu ra t e  e v a l u a t i o n  of 
t h e  obse rved  phys io logica l  changes  is usua l ly  n o t  possible.  
The  Biometeoro log ica l  Resea rch  Centre ,  Leiden,  ha s  
been  s t u d y i n g  since 1955, on  a da i ly  basis,  a n u m b e r  of 
phys io logica l  p a r a m e t e r s  of large groups  of h e a l t h y  male  
b lood donors  in Leiden,  T he  Ne the r l ands ,  a n d  since 1966 
in 17 o t h e r  b lood b a n k s  in t h e  world,  t he  longes t  series of 
d a t a  be ing  ava i l ab le  f rom Oslo (Norway).  Thus  physiologi-  
cal changes  obse rved  d u r i n g  v e r y  a b n o r m a l  meteoro logica l  
events ,  or  series of events ,  can  be  c o m p a r e d  w i t h  s imi la r  
d a t a  du r ing  a long per iod  p reced ing  a n d  fol lowing t he  
even t .  Such  a n  a b n o r m a l  per iod  was t he  yea r  1974 a n d  
t he  beg inn ing  of 1975 in The  Ne the r l ands ,  wh ich  per iod  
ac tua l l y  s t a r t e d  in 1972 and  c o n t i n u e d  du r ing  1973. 
These  a b n o r m a l  w e a t h e r  cond i t ions  d u r i n g  1974 were 

obse rved  in m a n y  p a r t s  of t he  world,  in  p a r t i c u l a r  in  t h e  
N o r t h e r n  H e m i s p h e r e  (see W.M.O. Bu l l e t in  Apr i l  1975, 
pp.  92-104).  Fo r  example  in t he  USA,  a r eco rd -b reak ing  
n u m b e r  of t o r n a d o e s  occurred,  p a r t i c u l a r l y  a r o u n d  3 
Apr i i  1974 (ab t  140), caus ing  315 dea ths ,  45,000 in jur ies  
a n d  500 mi l l ion  dol la r  p r o p e r t y  damage ,  t h e  wor s t  spell  
of t o r n a d o e s  k n o w n  in  t h e  h i s t o r y  of t he  USA.  The  surface  
pressure  d i s t r i bu t i on  over  t he  N o r t h e r n  H e m i s p h e r e  in  
1974 as a whole  was cons ide rab ly  d i f fe ren t  f rom t h a t  in  
1973. F o r  examp le  Ice landic  low was more  p ronounced .  
The  in tense  cyclonic  a c t i v i t y  ove r  t he  N o r t h  A t l a n t i c  
fac i l i t a ted  t h e  a d v e c t i o n  of mi ld  a i r  ove r  W e s t e r n  
Europe .  Block ing  h i g h  pressure  areas  ove r  N o r t h  E u r o p e  
in spr ing  p roduced  s u n n y  a n d  d r y  w e a t h e r  ove r  o t h e r  
areas  in Europe .  The  lower t h a n  n o r m a l  pressures  f rom 

1 Apart from the references given and the Monograph vol. 7, April 
1965 of the Monograph Series Biometeorologieal Research Centre, 
Leiden, also a new, more extensive publication on the topic of this 
paper is in preparation. 
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A comparison of blood sedimentation rate and haemoglobin patterns in healthy male population groups at Leiden (The Netherlands) during 
the years I957, 1958 and 1973, 1974, based on monthly averages of daily observations. Since 1955, the curves show short and long-term (3 
and 6 years) fluctuations which reached the lowest point at the end of 1974. 
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S e p t e m b e r  to  D e c e m b e r  1974 caused  t h e  a b n o r m a l l y  
h igh  a m o u n t s  of p r e c i p i t a t i o n  in W e s t e r n  Europe .  I n  
order  to  ana lyze  t h e  biological  s ignif icance of these  ab-  
n o r m a l  w e a t h e r  condi t ions ,  l e t  us  cons ider  in more  de ta i l  
t h e  w e a t h e r  cond i t ions  in  T he  N e t h e r l a n d s  a n d  in S o u t h e r n  
N o r w a y  d u r i n g  1973 a n d  1974. 

Some characteristics o[ the abnormal weather conditions 
at Leiden and Oslo during 7974. Weather conditions at 
Leiden. The  a b n o r m a l  w e a t h e r  cond i t ions  in  T he  N e t h e r -  
l ands  d u r i n g  1974 s t a r t e d  a l r eady  in 1973 w i t h  a v e r y  
w a r m  J a n u a r y .  On 2 Apr i l  1973, t h e  h e a v i e s t  s t r o m  since 
1900 t o o k  p lace ;  on  30 J u n e  t h e  longes t  sun  eclipse 
occur red  since 1433, fol lowed b y  h e a t  waves  in J u l y  a n d  
Augus t ,  a n d  aga in  v e r y  h e a v y  s t o r m s  in N o v e m b e r  a n d  
D e c e m b e r  1973. However ,  1974 was even  more  a b n o r m a l .  
J a n u a r y  was aga in  v e r y  w a r m  and  h e a v y  s to rms  occur red  ; 
Apr i l  was  e x t r e m e l y  d ry ;  J u n e  1974 was t he  coldes t  J u n e  
of t he  las t  100 years .  F r o m  22 Sep tember ,  a series of deep  
depress ions  passed  over  t h e  coun t ry ,  fol lowed b y  h e a v y  
c o n t i n u o u s  ra infa l l  d u r i n g  October ,  N o v e m b e r ,  D e c e m b e r  
(3 t i m e s  more  r a in  t h a n  normal )  such  as was  n o t  obse rved  
d u r i n g  t he  las t  125 years .  D u r i n g  N o v e m b e r  a n d  Decem-  
ber  1974 aga in  h e a v y  s t o r m s  occurred,  t h e  t e m p e r a t u r e  
was fa r  a b o v e  n o r m a l  (h ighes t  d u r i n g  t h e  las t  270 years) .  
Th i s  c o n t i n u e d  t h r o u g h  J a n u a r y  1975 w i t h  ave rage  
t e m p e r a t u r e s  of + 5.3 ~ ( + 2.2 ~ normal )  a n d  a m a x i m u m  
of + 1 4 ~  Such  v e r y  w a r m  cond i t ions  in  J a n u a r y  were 
no t  recorded  s ince 1763. I n  t he  per iod  S e p t e m b e r  1974-  
J a n u a r y  1975, t he  a m o u n t  of r a in  w h i c h  was r eco rded  
nea r  Le iden  was  555 m m  (aga ins t  344 m m  normal )  a n d  
on ly  315 h of s u n s h i n e  aga i n s t  395 (normal) .  

Weather conditions at Oslo. Accord ing  to t h e  i n f o r m a t i o n  
rece ived  f rom Mr. Th.  W.  JOHANNESSEN Of t he  Norweg ian  
Meteorological  I n s t i t u t e  a t  ]31indern (Oslo), 1974 was  a 
v e r y  u n u s u a l  meteoro log ica l  yea r  in  Not~vay. 

The  w i n t e r  t e m p e r a t u r e s  were e x t r e m e l y  high.  This  
h a p p e n e d  on ly  once  (in 1934) s ince 1837. Also spr ing  was 
v e r y  warm,  whereas  t h e  s u m m e r  was be low norma l .  I n  
spr ing  t he re  was  a long d r y  spell  (end of M a r c h  t i l l  t h e  
midd le  of May) wh ich  ha s  n e v e r  been  obse rved  as long  as 
obse rva t i ons  were m a d e  in Oslo. S e p t e m b e r  a n d  N o v e m -  
be r  1974 were v e r y  we t  a n d  h a d  t h e  lowest  n u m b e r  of 
s u n s h i n e  hou r s  since 1953. 

Physiological changes observed at Leiden and Oslo 
during 1974. Physiological changes at Leiden. Since 1955, 
four  i m p o r t a n t  phys io logica l  p a r a m e t e r s  h a v e  been  
s tud ied  in Leiden,  3 days  pe r  week, in  large  g roups  of 
h e a l t h y  ma le  b lood  donors .  T he  b lood s e d i m e n t a t i o n  r a t e  
1st h (Wes te rg ren  me thod ) ,  t h e  h a e m o g l o b i n  c o n t e n t  of 
t h e  blood,  t h e  dias tol ic  b lood  pressure  a n d  t he  y-globul in  
level  of t he  blood. Fo r  de ta i l s  see pub l i c a t i ons  m e n t i o n e d  
in t he  l is t  of references.  

D u r i n g  1974 (and p a r t i c u l a r l y  d u r i n g  t h e  l a s t  4 m o n t h s )  
t he  fol lowing phys io logica l  obs e r va t i ons  were  m a d e  a t  
Le iden  wh ich  differed cons ide rab ly  f rom prev ious  per iods  
since our  o b s e r v a t i o n s  s t a r t e d  in 1955. 

1. S tudies  of severa l  t h o u s a n d s  of h e a l t h y  ma le  b lood 
donors  a t  Le iden  h a v e  s h o w n  t h a t  t h e  m o s t  c o m m o n  
b lood  s e d i m e n t a t i o n  r a t e  (BSR)  v a l u e / l s t  h (de t e rmined  
w i t h  t h e  W e s t e r g r e n  m e t hod )  is 1 -2  m m .  The  p e r c e n t a g e  
of donors  pe r  donor  d a y  w i t h  B S R  1-2  m m  var ies  
cons iderab ly .  On  c e r t a i n  days  i t  m a y  be  80%,  on  o t h e r  
days  on ly  15%.  B o t h  t he  s t a t i s t i ca l  ana lys i s  of B S R  
d a t a  w i t h  respec t  to  d i f fe ren t  meteoro log ica l  p a r a m e t e r s  
a n d  physio logica l  e x p e r i m e n t s  in  c l imat ic  c h a m b e r s  h a v e  
shown  b e y o n d  a n y  d o u b t  t h a t  t h e  on ly  s y s t e m a t i c  cor- 
r e l a t i on  b e t w e e n  B S R  a n d  d i f fe ren t  i n t e r r e l a t e d  me teo-  
rological  p a r a m e t e r s  is t h e  co r re l a t ion  B S R  a n d  t h e r m a l  
stress.  The  B S R  is r educed  b y  increased  cooling (com- 

b i n a t i o n  of t e m p e r a t u r e ,  w indspeed  a n d  h u m i d i t y )  a n d  
increases  w i t h  r educed  cooling. Th i s  exp la ins  t he  low 
B S R  va lues  in  w in t e r  a n d  h i g h  va lues  in summer .  T h e y  
were v e r y  h i g h  d u r i n g  t he  r e c e n t  h e a t  wave  exper ienced  
in W e s t e r n  Europe .  The  a c t u a l  m e a s u r e m e n t s  t o o k  place 
in  t h e  s ame  loca l i ty  in  t h e  b lood  t r a n s f u s i o n  l a b o r a t o r y  
w i t h  r a t h e r  c o n s t a n t  t e m p e r a t u r e  (24 ~ 0.1 ~ 

The  a c t u a l  cause  of B S R  changes  is t h e  change  in  
f ib r inogen  c o n t e n t  of t h e  b lood  wh ich  is p roduced  in t h e  
l iver.  The  f ib r inogen  c o n t e n t  of t h e  b lood  changes  u n d e r  
t h e r m a I  stress,  as c an  be  shown  empi r ica l ly  or u n d e r  
con t ro l l ed  cond i t ions  in c l imat ic  chambers .  The  p e r c e n t a g e  
of ma le  b lood  donors  a t  Le iden  w i t h  B S R  1-2 m m / l s t  h 
r e ached  t h e  lowes t  f igure (i.e., h i ghes t  B S R )  in Oc tobe r  
1974: 9 .2% (in Oc tobe r  1971 : 25%)  2. The  yea r ly  ave rage  
in 1974 of 15.6% was t h e  lowes t  obse rved  v a l u e  s ince  t h e  
o b s e r v a t i o n s  s t a r t e d  in 1955a,4. The  h i g h e s t  p e r c e n t a g e  
(54.7%) was obse rved  d u r i n g  t he  m a x i m u m  sun  spot  yea r  
1958 (see Figure) .  

2. The  m o s t  c o m m o n  h a e m o g l o b i n  (Hb) va lue  a t  Le iden  
is 14.5 g/100 ml.  Va lues  a b o v e  15.0 a n d  be low 14.0 g/ 
100 ml  are  cons idered  to be  r e spec t ive ly  h i g h  a n d  low 
values.  Fo r  each  donor  d a y  (i.e., days  w h e n  b lood  donors  
come to  t h e  b l o o d b a n k  in Leiden)  a lways  t h e  pe rcen t age  
of donors  is ca l cu la t ed  w i t h  l i b  va lues  of 15.0-16.5 g/100 
ml,  in  o the r  words  t he  p e r c e n t a g e  of donors  on  t h e  t o t a l  
donor  p o p u l a t i o n  w i t h  r e l a t ive ly  h i g h  H b  values.  The  
n u m b e r  of donors  w i t h  such  re l a t ive ly  h i g h  H b  va lues  
j u m p e d  f rom 42 .9% in 1972 to  47 .2% in 1973 a n d  54.4% 
in 1974, p a r t i c u l a r l y  a f t e r  J u n e  19745 . 

3. As t h e  diastol ic  b lood  pressure  (DBP)  va lues  are  less 
sens i t ive  to  e m o t i o n a l  s t resses  t h a n  t h e  systol ic  values,  
on ly  t h e  dias tol ic  va lues  h a v e  been  ana lyzed  in Le iden  
f rom t h o u s a n d s  of h e a l t h y  ma le  b lood  donors .  The  fre- 
q u e n c y  d i s t r i b u t i o n  of D B P  va lues  shows a clear  m a x i m u m  
a t  80 m m  Fig, a t  leas t  w i t h  a n  age group  d i s t r i b u t i o n  of 
donors  ex i s t ing  in Leiden.  The  obse rved  D B P  values  
85-105 m m  t l g  were cons idered  to  be  high,  75 m m  Hg 
a n d  less were cons idered  to  be  low. T h e  n u m b e r  of h e a l t h y  
ma le  b lood donors  a t  Le iden  w i t h  dias tol ic  b lood  pressure  
> 80 m m  H g  d ropped  f rom 1973 to 1974 f rom 60% 
(Dec. 1973-Febr .  1974) to  59% ( M a r c h - M a y  1974), 55% 
( June -Aug . )  a n d  49% (Sep t . -Nov .  1974). The  yea r ly  
ave r age  d r o p p e d  f rom 61% in 1973 to  55% in  1974 ~. 

4. I n  la te  1974, t he  p o p u l a t i o n  h a d  low y-globul in  
levels 7, h igh  a l b u m i n  levels a n d  low 17-ketos tero id  levels, 
low m o r t a l i t y  r a t e  f rom m y o c a r d i a l  in farc t ion ,  increased  
c o m p l a i n t s  of r h e u m a t i c s  a n d  of Jdepressive persons.  

5. O t h e r  changes  obse rved  a t  Le iden  in t h e  phys ica l  
e n v i r o n m e n t  d u r i n g  !974  a re :  H i g h  P icca rd i  P - t e s t  a 
pe rcen t ages  in  1974 (aver.  62.60/0) aga in s t  53% in 1972 
and  1973, w i t h  t h e  lowes t  va lues  in  S e p t e m b e r  1974 
(beg inn ing  of t h e  v e r y  r a i n y  a u t u m n  of 1974). 

2 A new BSR cycle started at Leiden in November 1974 (see point 6). 
Former studies {TROMP 8) have shown that infrared radiation 
accelerates BSR, UV, y- and X-ray radiation reduces sedimenta- 
tion rate. 

3 S. W. TROMP, Int. J. Biometeor. 17,105 (1967). 
4 S. W. TROMP, J. interdiscipl. Cycle Res. d, 207 (1973). 
5 S. W. TROMP, Rep. biometeor. Res. Centre, Leiden (1967), no. 6. 
6 S. W. TROKP, Rep. biometeor. Res. Centre, Leiden (1969), no. 13. 

S. W. TROMP, Rep. biometeor. Res. Centre, Leiden {1967), no. 8. 
8 S. W. TROMP, J. interdiscipl. Cycle Res. 6, 9 (1975). 
9 This test is based on differences in precipitation speed of BiC13 

precipitated with double distilled water outside and under a copper 
screen, a phenomenon probably due to continuously fluctuating, 
still unknown electromagnetic waves in our environment 8. 
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6. On N o v e m b e r  15th 1974, a new cycle of solar 
ac t iv i ty  s tar ted  wi th  a high la t i tude  sunspot.  Also a 
sudden rise in the  average m o n t h l y  B S R  percentage  was 
observed since N o v e m b e r  1974 (20% against  9% in 
October  1974), which cont inued dur ing 1975 (in Apri l  
30"/0). This indicates  a sudden drast ic  change in the  
physico-chemical  s ta te  of the  blood of hea l thy  popula t ion  
groups in Leiden a t  the  end of 1974. 

Physiological changes at Oslo. 1. The B S R  values  
changed ra ther  suddenly  during 1974. They  became 
much  lower (i.e., B S R  percentages  1-2 m m  much  higher). 
The  year ly  averages of percentages  of donors wi th  B S R  
1-2 m m / l s t  h f luc tua ted  f rom 1966 to 1973 be tween  25 
and 33%. In  1971, 1972 and 1973 these values  were about  
30, 32 and 31%, whereas in 1974 i t  suddenly  increased to 
41%, a va lue  never  before observed since the  beginning of 
the  observat ions  in 1966. This could be due to the  fact  
t h a t  the  number  of sunshine hours  (i.e., infrared radiat ion) 
in Oslo at  the  end of the  year  was the  lowest  since 1953. 
I t  has no t  been possible to establish whether  the  to ta l  U V  
and X- ray  radia t ion  a t  Oslo was considerably higher  t han  

in o ther  years, which could also have  had a reducing effect  
on B S R  values  in Oslo. 

2. The  haemoglobin  (Hb) values  increased in 1974, as 
happened  a t  Leiden. The  number  of male  donors w i th  
re la t ive ly  high H b  (15.0-16.9) increased f rom 66.6% 
(in 1973) to 69.6% (in 1974). The  increase was even more 
in the  H b  group 15.8-17.5%. 

3. Unfo r tuna t e ly  no blood pressure da t a  are avai lable  
in Oslo, so no comparison could be made  be tween  1973 
and 1974. 

These var ious observat ions  in Leiden and Oslo suppor t  
the  assumpt ion  t h a t  the  meteorological ly  abnormal  year  
1974 had a considerable effect  on a number  of ob jec t ive ly  
measurable  basic physiological  funct ions in man.  Un-  
doubted ly  m a n y  other,  no t  cont inuously  recorded, physio-  
logical parameters  in the  popula t ion  in The Nether lands  
and Norway  mus t  have  been affected b y  these weather  
conditions,  and this m a y  be t rue  also for o ther  par ts  in the  
world which experienced abnormal  meteorological  con- 
di t ions dur ing 1974. 

PRO EXPERIMENTIS 

Vereinfachte Chromosomenb~inderungsmethode bei landwirtschaftlichen Nutztieren 

Simple Chromosome Banding Technique for Farm Animal Investigations 

G. STRANZINGER 

Institut [i~r Tierzucht an der Technischen 
Deutschland, BRD),  76. Jul i  7975. 

Universitdt M~nchen, D-805 Freising-Weihenstephan ( Bundesrepublik 

Summary. For  rout ine  cytogenet ic  invest igat ions,  a simple banding t echn ique  on chromosomes  is described. Used on 
different  cell material ,  a visible banding appearance  is produced which makes  the  typ ing  of chromosomes  precise 
and fast. On 2 examples  of ca t t le  and rabb i t  chromosomes,  the  ident i f icat ion of a centr ic  fusion and a t r isomic is shown. 

Obwohl seit dem Erscheinen der ersten Ver6ffent l ichung 
fiber die F luoreszenzmethode  yon CASPERSSON et  al. I 
eine F lu t  yon Arbei ten  fiber dieses Thema  erschienen sind, 
soll hier dennoch nochmals  eine Methode beschrieben 
werden, die sich in den H~nden  des Verfassers seit  fiber 
drei  Jahren  bew~hr t  ha t  und yon den verschiedensten 
Ver6ffent l ichungen (M. SEABRIGHT 2, DRETS und SI~AW S, 
SCHNEDL 4) die gfinstigsten Bedingungen zu eigen machte .  
Die B~nderungsmethoden  werden nach den ersten eupho- 
r ischen Anf~ingen nunmehr  realistisch in die zytogenet i -  
schen Unte rsuchungen  e ingebaut  und haben  ihren Pla tz  
innerhalb  der Zytogenet ik  gefunden. (SELLES et al.5; 
STRANZINGER und F6RSTER6). ES soll hier aber  n icht  
verschwiegen werden,  dass eine direkte  1Jbernahme 
dieser Methode in einzelnen Labors  h~ufig deshalb nicht  
gelingt, weft meis t  sehr unscheinbare aber  wicht ige Ein-  
zelheiten nicht  beachte t  werden. In  dieser Arbei t  sollen 
deshalb ffir rout in ier te  Zytogenet iker  unwicht ige Detai ls  
besprochen werden, u m  eine Anwendung  ftir neue In-  
teressenten zu erleichtern. 

Material und Methoden. Die Ku l tu r  und Aufarbe i tung  
der Zellen oder  Gewebepr~para te  bis zum ObjekttrAger 
erfolgt  nach den fiblichen Methoden.  Als hypotone  L6- 
sung setzt  sich iiberall die 0,075 M KC1-L6sung durch. 
D a m i t  wird auch eine wei tgehende Standardis ierung der 
Behandlung  m6glich, da die Zei teinwirkung ebenfalls nur  
geringe Abweichungen erlaubt ,  ca. 7 Min. Einwirkungs-  
zeit  und 7 Min. Zentr i fugat ionszei t  sind als op t imal  an- 
zusehen. Kleinere Var ia t ionen sind m6glich und manch-  

real  auch n6tig, da das Zel lmater ia l  und das Al ter  der 
KC1-L6sung, die Tempera tu r  der L6sung (37 ~ und die 
Tempera tu r  im Labor  sich in der  Wirkung  gegenseit ig 
beeinflussen. Von entscheidender  Bedeu tung  ist  die An- 
fer t igung yon Tropfpr~Lparaten. I n  unserem Labor  h a t  
sich Iolgende Methode sehr bew~hrt ,  da  sie ebenfalls 
le icht  zu s tandardisieren ist:  Nur  trockene,  saubere und 
exak t  vorgereinigte  Obj ekt t r~ger  werden ffir die Prgpara-  
t ion verwendet .  Nach  der 3. F ix ie rung  mi t  3 Teilen Metha-  
nol  und 1 Teil Eisessig (t iefgekiihlt  im Gefrierfach bei 
--20~ wird die opt imale  Zel lkonzentra t ion eingestellt .  

Drei  Tropfen Zellfliissigkeit werden aus ca. 10 cm H6he  
(in kleinerem Abstand)  auf  den t rockenen  Objekt t r~ger  
aufgetropft .  Sofort  anschliessend wird e inmal  leicht  im 
rechten Winke l  auf  den Objekt t r~ger  geblasen, die 
f iberstehende Fli issigkeit  e inmal  l~ngs und einmal  an der 
schmalen oberen Seite des Objekt t r~gers  auf ein Fi l ter-  
papier  abgetropft .  
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