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present  in the  a lveolar  luminae,  t han  were the  glands of 
animals  kep t  in cont inuous  darkness.  The alveolar  cells 
of glands f rom animals  kep t  in cont inuous l ight  were 
cylindrical ,  fair ly uni form in appearance,  stuffed wi th  
small  vacuoles  (Figure 1). This type  of a lveolar  cell could 
also be seen in glands f rom animals  kep t  in cont inuous  
darkness (Figure 2), In  addi t ion  these animals  showed 
another  t ype  of cell wi th  ve ry  large vacuoles  (Figure 2). 

The  uterus  f rom hamsters  kep t  in darkness for 72 days  
a t rophied  whereas  cont inuous l ight  for 72 days resulted 
in a much  th icker  uterus. 

Discussion. After  72 days of cont inuous  l ight  the  por- 
phyr in  concent ra t ion  and con ten t  in the  Harder ian  gland 
was increased more than  4-fold compared  wi th  animals  
kept  in darkness, despite  a higher  mean gland weight  for 
the  latter.  This could be a direct  effect of l ight  on the  
Harde r i an  gland or an effect v ia  the  eye and the  pineal  
gland*, which in its t u rn  could be direct  or m e d i a t e d  
th rough  the  hypotha lamic-adrena l -gonada l  axis ~. The high 
con ten t  of porphyr in  in glands f rom animals  kep t  in 
cont inuous l ight  was paral lel led his tological ly by  a higher  
a m o u n t  of luminar  p igment  in these glands than  in 
animals  kept  in darkness.  The  large-vacuola ted  a lveolar  
cells seen in the  la t te r  animals  could somet imes  be seen 
in animals  kep t  on the  diurnal  l ight ing condi t ion 12 L :  
12 D bu t  never  in animals  kept  in cont inuous  light. There 
m a y  thus  be 2 basic types  of a lveolar  cells of which only 
1 seems to respond to  changes in l ight ing conditions.  
2 types  of secretory cells are previous ly  described in the  
ra t  a and the  mouse 6. 

The morphology  of the  hamste r  uter ine tissue showed 
h y p e r t r o p h y  af ter  cont inuous l ight  and a t rophy  in ani- 
mals  kep t  in darkness. The  same character is t ic  morpho-  
logical responses of the  u terus  to different  l ight ing 
regimes have  previous ly  been described by  REITER et  al. v. 

Zusammen/assung. Bet Goldhamstern ,  welche 1/ingere 
Zeit im Dunkelversuch  (72 Tage) gehal ten  wurden,  konn- 
ten  in tier t t a rde r ' s chen  Driise zwei Zel lar ten nachgewie-  
sen werden, bet kons tan tem Licht  dagegen nur  eine einzige 
Zellart.  Der  Porphyr ingeha l t  in diesen Dr/isen ist bedeu- 
t end  h6her.  
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Pea Phytohemagglutinin Selective Agglutination 

The recent ly  character ized phy tohemagg lu t in  of pea 1, 
the  biological  ac t iv i ty  of which  has no t  ye t  been estab- 
lished, was compared  wi th  concanaval in  A (con A) for the  
abi l i ty  to agglut ina te  t u m o u r  cells. Pea  phy tohemag-  
glut inin  was prepared  as a m ix tu r e  of 2 substances  of the  
same molecular  weight,  of ve ry  s imilar  amino acid com- 
position, and ident ical  hemagg lu t ina t ing  activi ty~.  Con A 
lyophil ized in NaC1 was purchased  f rom Calbiochem 
(grade A, lot 010229). For  agglu t ina t ion  assay cells all 

c u l t i v a t e d  in v i t ro  were ha rves ted  wi th  0.02% E D T A  
solution in P B S  and washed 3 t imes  wi th  PBS.  Normal  
embryonic  f ibroblasts  of h u m a n  (HuEF) ,  ra t  (LWF) and 
R I F - f r e e  chicken (BLEF)  origin were examined.  T u m o u r  
cells were represented by one clonal line of spontaneous ly  
in v i t ro  t rans formed  Lewis ra t  f ibroblasts  (LW13K2)2, 
3 Rous sarcoma virus  in .vitro t rans formants  of LW13 
cells (LW13-RsK4 a, RsK4-A44,  RsK4_A4K1 ~) and 1 in 
v ivo  induced Rous  Wis ta r  ra t  sarcoma (CZW1)~. The  
agglut ina t ion  assay was done in tes t  tubes. To 0.2 ml  of 
phy tohemagg lu t in in  solut ion 0.2 ml  of cell suspension was 
added.  The  results  were read af ter  15 min  bo th  macro-  
scopically and microscopically.  Tryps in iza t ion  (Trypsin 
Spots,  Czechoslovakia,  crystall ized) of normal  cells was 
carr ied ou t  in suspe~sion a t  t ryps in  concent ra t ion  of 0.1% 
in P B S  for 6 or 10 min  at  37 ~ Tryps in  act ion was s topped 
by soybean t ryps in  inhibitor .  30 m M  me thy l  a-D-gluco- 
pyranoside  was used to inhibi t  phy tohemagglu t in ins  in a 
concent ra t ion  of 500 lxg/ml. The mix tu re  of phy tohemag-  
glut inin  and hap t en  was incubated  at  least  15-30 min  
before the  addi t ion  of cell suspension. 

Agglu t inabi l i ty  of normal  and t u m o u r  cells by con A 
and pea  phy tohemagg lu t in in  is shown in the  Table.  
Norma l  ra t  and h u m a n  cells show the  usual pa t te rns  of 

of Turnout Cells 

in terac t ion  wi th  phytohemagglu t in ins .  They  are agglu- 
t ina ted  only when the  highest  concent ra t ion  (1500 [zg/ml) 
of bo th  con A and pea phy tohemagg lu t in in  is used. Af te r  
t ryps in  t r e a t m e n t  the  a m o u n t  of phy tohemagglu t in ins  
necessary for m i n i m u m  signif icant  agglu t ina t ion  of normal  
cells decreases - less for con A and more for pea phy to-  
hemagglut inin .  Agglu t inabi l i ty  of in v i t ro  spontaneous ly  
t ransformed highly  mal ignan t  ra t  tu rnout  cells L W 1 3 K 2  
lies be tween normal  cells and ra t  1Rous sarcoma cells. R a t  
Rous  sarcoma cells are agglu t ina ted  even at  a concentra-  
t ion of 10 ~zg of con A per  1 ml  or 5 ~g of pea phy to-  
hemagglu t in in  per  1 ml. Clumping of cells caused by  pea  
phy tohemagg lu t in in  is a lways easier to read than  a 
s imilar  effect of con A as pea phy tohemagg lu t in in  leaves 
less free single cells in suspension. Specif ici ty of phy to-  
hemagglu t in in  turnout  cell agglut ina t ion  is in all pos i t ive  
cases p roved  by  the inhibi t ion of agglut ina t ion  by  sugar. 
i n  our exper iments  me thy l  ~-D~glucopyranoside was 
chosen for its re la t ive ly  h igh  inhib i tory  ac t iv i ty  for bo th  
pea phy tohemagg lu t in in  and con A a. High  degree of 
inhibi t ion of t u m o u r  cell agglut ina t ion  is obta ined only 
when the  sugar is pre incubated  wi th  phy tohemagg lu t in in  
solutions for 15-30 min before the  addi t ion of cells. Ad-  
di t ion of sugar to a l ready  agglu t ina ted  ceils had  no 
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Agglutination of cells by coneanavalin A and pea phytohemagglutinin 

EXPERIENTIA 28/9  
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The cell concentrations used in agglutination assay ranged from 0.8 • 106 to 2.5 • l0 s cells]ml. The appropriate range of concentrations was 
determined by pretesting to meet rigid serological criteria for reading agglutination. One plus sign (+)  designates only small macroscopically 
observable clumps resisting a gentle shaking with tes t tube; 2 plusses (+  +)  = clumps at least twice big as one plus clumps; 3 plusses ( + + +)  
= very large clumps only. The plus-minus sign covers a range of microscopical clumps (3-20 cells) mixed with numerous tree single cells. ~) In 

�9 this case con A prepared by the Agrawal and Goldstein procedure was tested for comparison with the all other results obtained with con A 
manufactured by Catbioehem. 

' u n c o u p l i n g '  effect.  The  s l i gh t l y  h i g h e r  a n d  m o r e  p ro -  
n o u n c e d  a g g l u t i n a t i o n  a c t i v i t y  of  p e a p h y t o h e m a g g l u t i n i n  
is p r o b a b l y  due  to  i t s  h i g h e r  m o l e c u l a r  u n i f o r m i t y  a t  
phys io log i ca l  p H  1. 

Zusammen[assung. P h y t o h a e m a g g I u t i n i n ,  a u s  der  E r b s e  
Pisum sativum L. isol ier t ,  a g g l u t i n i e r t  v o r n e h m l i c h  
T u m o r z e l l e n ,  ~hnl ich  wie  C o n c a n a v a l i n  A. Die  d u t c h  
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Phospholipid-Calcium Complexes in Experimental Tumors 

E x p e r i m e n t a l  t u m o r s  s h o w  a v e r y  h i g h  ca l c i m n  u p t a k O .  
A la rge  a m o u n t  of t h e  i n c o r p o r a t e d  45Ca is local ized in t h e  
m i c r o s o m a l  f r ac t i on  ~ w h i c h  c o n t a i n s  f r a g m e n t s  of m a n y  
cel lu lar  m e m b r a n e s  8. I t  is pos s ib l e  t h a t  bes ides  t h e  con-  
t r i b u t i o n  of t h e  p r o b a b l e  nuc le ic  ac id -ca l c ium i n t e r ac -  
t i o n  2 a v e r y  s ign i f i can t  p a r t  of t h i s  i n c o r p o r a t i o n  is due  
to  p h o s p h o l i p i d - c a l c i u m  c o m p l e x  f o r m a t i o n .  A r e c e n t l y  
r e p o r t e d  inc rease  in t u m o r s  of t h e  m e m b r a n e - b o u n d  
c a I c i u m  4 a p p e a r s  to  c o r r o b o r a t e  t h i s  a s s u m p t i o n .  F u r t h e r -  

more ,  i t  h a s  b e e n  d e m o n s t r a t e d  t h a t  t h e  b i n d i n g  of  
ca l c ium b y  acidic p h o s p h o l i p i d s ,  p h o s p h a t i d y l s e r i n e  (PS)  
a n d  p h o s p h a t i d y l e t h a n o l a m i n e  (PE) ,  is e n h a n c e d  in t h e  
p r e s e n c e  of p h o s p h a t e  ion ~. 

I n  t h e  p r e s e n t  e x p e r i m e n t a l  w o r k s  t h e  p h o s p h o l i p i d s  
f r o m  E h r l i c h  asci tes ,  l y m p h a t i c  l e u k e m i a  B W 5 1 4 7  a n d  
l y m p h o s a r c o m a  6 C 3 H E D  were  e x t r a c t e d  u s i n g  t h e  or- 
gan ic  p h a s e  of a m i x t u r e  of c h l o r o f o r m - m e t h a n o l - w a t e r  
( 2 :1 :2  b y  vo lume) .  T h e  e x t r a c t  w a s  w a s h e d  3 t i m e s  w i t h  


