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T ro t zdem  noch andere  Erkt~irungsm6glichkei ten in Be- 
t r a c h t  kommen ,  zeigen die vorge leg ten  Befunde,  dass  von  
gesch~idigten Zellen un te r  b e s t i m m t e n  Schgdigungsver -  
h~ittnissen l eukozy tenemig ra t ions f6 rde rnde  Ef fek te  aus- 
gel6st  werden  k6nnen.  D a m i t  wird  es m6glich,  das  Auf- 
t r e t en  leukozyt~irer Reak t ionen  im Gewebe bei entzi in-  
dungse r r egenden  E inwi rkungen ,  die se lbs t  keine leuko- 
z y t e n e m i g r a t i o n s f 6 r d e r n d e  \Vi rkung  besi tzen,  e iner  ein- 
hei t l ichen D e u t u n g  zuzuft ihren.  

B. SCHAR und  R. MEIER 

Forschun~slaboratorien der C I B A  Aktiengesellschafl, 
Pharmazeutische Abteihtng, Basel, 7. Oktober 1959. 

Summary 
Leukocy t i c  cells a f te r  s l ight  damage  produce  s t imu-  

la t ion of mig ra t ion  of o t h e r  no rma l  leucocytes ;  no rma l  
l eukocytes  inh ib i t  to some e x t e n t  migra t ion  of o the r  
no rma l  leukocytes ,  killed leukocytes  have  no effect.  The 
signif icance of th is  resul t  is, t h a t  s econdary  accumula t ion  
of l eukocytes  w i th  no t  p r i m a r y  chemotac t i c  subs t ances  
m a y  be exp la ined  b y  the  in te rac t ion  of d a m a g e d  leuko- 
cytes.  

A m i t o s i s  in a N e w  A s c i t e s  T u m o r  ~ 

In  a t t e m p t i n g  to p roduce  an ascit ic form of a me thy l -  
c h o l a n t h r e n e - i n d u c e d  sa rcoma  in the  h a m s t e r  (Mesocri- 
cet2*s auratus), one resu l ted  which  d isp layed  an unusual  
n u m b e r  of po lynuc tea ted  cells. The cells of the  original  
t u m o r  employed  in these  expe r imen t s  normal ly  divide by  
mitosis  as t h e y  grow subcu taneous ly ,  ye t  t r a n s f o r m a t i o n  
to  t he  ascit ic form resul ted  in a h igh  pe rcen tage  of the  
t u m o r  cells con ta in ing  more  t h a n  one nucleus.  Microscopic 
e x a m i n a t i o n  showed these  occur  by  budd ing  of a d a u g h t e r  
nucleus  f rom the  p a r e n t  nucleus,  a t y p e  of nuclear  divis ion 
which  accord ing  to  KATER ~ can be classified as ami to t i c  
division.  

Methods and Results. The original  m e t h y l c h o l a n t h r e n e -  
induced  t u m o r  was a spindle  cell sa rcoma a and  had  no 
ami to t i c  f igures present .  Using sterile condi t ions ,  v iable  
solid t u m o r  was  r em oved  f rom the  th igh  region of the  
hams te r .  1 g of th is  t u m o r  was homogen ized  in t0  ml of 
sterile isotonic saline p i t  7. E a c h  of 20 no rma l  adu l t  
female h a m s t e r s  was in jec ted  in t r ape r i tonea l ly  wi th  1/2 ml 
of the  to ta l  homogena te .  T w e n t y - e i g h t  days  la ter  all the  
hams t e r s  had  grea t ly  d i s t ended  abdomens .  They  were 
sacrif iced and  the  per i tonea l  fluid w i t h d r a w n  using a 
sterile 16 gauge needle  and  syringe.  This  fluid was smear-  
ed, fixed, and  t h e n  s ta ined  by  the  Feulgen  react ion.  In  
addi t ion  to  t he  ascit ic fluid, each an imal  had  large masses  
of solid t u m o r  nodules  sp read  t h r o u g h  the  per i tonea l  
cavi ty .  This  mate r ia l  was f ixed in 10% formal in  and  
s ta ined wi th  h e m a t o x y l i n  and  eosin. 

"The new ascit ic t u m o r  was m a i n t a i n e d  by  in jec t ing  
0.5 ml of fresh ascit ic t u m o r  in t r ape r i tonea l ty  in to  normal  
adul t  female ham s t e r s  using steri le technique .  

The volume of ascitic fluid which  was ob ta ined  f rom 
each an imal  var ied f rom 3 to 10 ml and  was  hemorraghic .  

1 This investigation has been aided by the U.S. Public Health 
Service (Grant No. C 321), and an institutional grant of the American 
Cancer Society. 

M. McA. KATER, Bot. Rev. 6, 161 (19-1o). 
a B. R. LUTZ, G. P. FULTON, t). I. PATT, A. H. HANt)LER, and 

D. F. STEVENS, Cancer Res. 11, 64 {1951). 

Microscopic e x a m i n a t i o n  of the  ascitic fluid showed t h a t  
excluding red blood cells there  were 95-98% t u m o r  cells 
present ,  the  remain ing  cells be ing leucocytes.  Th i r t een  to 
25°.0 of t he  t u m o r  cells were po lynuc lea ted ,  of these  
60-75% had  two nuclei p resen t  in each cell (Figure 3). 
The remain ing  cells had  more  t h a n  2 nuclei (Figure 4) 
wi th  1 2°/0 hav ing  as m a n y  as 10 nuclei (Table). 

Q 
m 

q l F  . . . . . . . . . . . . . . . . .  

I 

Q ¥ 

Fig. 1. Nucleus with a well defined bud 
tqg. '2.- Nucleus with the bud more discreet and demonstrating the 

less densely stained bridge 
Fig. 3.--A binneleate ascites cell with a small granule of DNA ill the 

cytoplasm 
Fig. 4. An ascites cell with 7 nuclei present 

Fig. 5 . -  A binueleate ascites cell with a well defined bridge in which 
parallel filaments are present 

The nuclei wi th in  one cell were e i ther  d iscreet  f rom one 
an o t h e r  or a t t a c h e d  by  br idges  which  var ied  in th i ckness  
f rom single s t r an d s  a p p r o x i m a t i n g  the  th ickness  of chro-  
m a t i n  t h reads  to wid ths  s l ight ly  less t h a n  the  d i ame t e r  
of the  smal ler  nucleus.  The nuclei  w i th in  one cell were 
usual ly no t  equal  in size and  t h e y  t e n d e d  to  be i r regular  
in shape  ; ceils, however ,  were a lways  oval  in shape.  Phase  
microscopy  and  microscopic  obse rva t ions  on m a n y  s ta ined 
cells in var ious  degrees of nuclear  b u d d i n g  ind ica ted  t h a t  
the  p a r e n t  nucleus buds  off equal  size or smal ler  nuclear  
s egmen t s  in much  the  same m a n n e r  as an amo eb a  send ing  
ou t  p seudopods  (Figure 1). A connec t ion  or br idge  be- 
tween  the  p a r en t  nucleus  and  the  bud  appears  as the  bud  
becomes  more  discreet  (Fig. 2) and gradual ly  s t re tches ,  
narrows,  and  even tua l ly  pa r t s  comple te ly  or r emains  as 
a ve ry  th in  s t rand .  I t  was qui te  ev iden t  t h a t  these  br idges  
s ta in  less dense ly  than  the  nuclei which  t h e y  connect .  
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Percentage of Amitotic Cells Present in the Hamster Aseites Tunmr 

Experiment Tumor developlnent 
time in days 

28 
16 
13 
15 
12 
15 

% Amitosis 

17 
17-5 
21.3 
17.0 
20.0 
18.4 

Range % 

(14-20) 
(13-21) 
(17-25) 
(15-19) 
(16-22) 
(13-22) 

All amitotic cell counts were made at the terminal stage of tunmr 
development 

A minimum of 12 animals were used for each experiment 
Experiment 1 represents the transformation from solid to ascites 
tumor. Experiments 0-6 are subsequent transplant generations of 

the ascites tumor 

This  less dense  area cont inues into the nucleus proper 
where  the  br idge a t t aches  and gradually shades into the 
da rke r  s ta in  of the  nucleus. The less densely stained bridge 
has  paral lel  f i laments  which connect  the nuclei and them 
f i laments  exh ib i t  kinks, local enlargements,  and some 
coiling along the i r  length  (Figure 4 and 5). The Fculgcn 
s ta in  which is specific for nuclear  DNA shows small granules 
spread  sparse ly  be tween  the  parallel s t rands of the bridges, 
whereas  the  DNA in the  nucleus proper occurs as chunks, 
granules,  and  f i laments .  

The po lynuc lea ted  cells all tend to bc larger than the 
mononuc lea ted  cells a l though some mononucleated cells 
of equal  size were ev iden t  as well as some small poly- 
nuc lea ted  cells. This  observat ion agrees with ATSUMt'S 
f indings 4. 

Ex t ens ive  observa t ions  of s tained cells and phase mi- 
c roscopy observa t ions  of living polynucleated cells of this 
new h a m s t e r  ascit ic t u m o r  never  showed cytokincsis 
occurr ing or mi to t ic  figures present  in the amitotic cells. 
Some po lynuc lea ted  ghosts  were present,  however, and 
some po lynuc lea ted  cells wi th  highly vacuolated cyto- 
p lasm were seen. 

Microscopic examina t ion  of the solid tumor nodules 
f rom the  per i tonea l  cav i ty  showed many polynucleated 
cells p resen t  bu t  because of the nature of the closely 
packed  cells i t  was no t  possible to obtain as clear a view 
of the i r  minu te  s t ruc ture  as in the ascitie fluid smear. 

Amitos is  is a widely spread occurrence ~ and is common 
in cancerous  tissue. However,  other  than a s tudy of 
Yosh ida  asci tes  by  ATSUMI 4 and brief references by STAS- 
NEY 5, K L E I N  6, and LETTRI~ ~, relatively little recent work 
on ami tos is  in cancerous  tissue appears  to have been re- 
por ted .  Usual ly  the  percentage of amitot ic  cells in cancer- 
ous t issue is small  (1-3%)4. This ascites tumor  however  
has  13-25% amito t ic  cells present.  

Amitos is  is clearly reproduct ive  in the macronucleus of 
the  ciliates s ye t  the  s ta tus  of amitosis in higher specialized 
t issues and  cancerous  tissue is still in question. Cytokinesis 
was never  seen to occur in this ascitic tumor  in spite of 

4 A. ATSUMI, Gann 44, '21 (195a). 
5 J.  STASNEY, A. CANTAROW, and K. E. PASCIIKIS~ Callc('r Res. 

10, 775 (1950). 
G. ]KLEIN, L'xper. Cell Rcs. 2, 518 (1951). 

7 H. LETTRE, H. BALLWEG, 1~I. ENI)O, A, SCIII,EICI[, alld ~V. 
SIEBS, Bioehem. Pharm. 1, 137 (1958). 

8 J.  p. TURNER, Zool. 33, 193 (19q0). 

its high percentage of ami to t ic  cellsL Also po lynuc lea ted  
cell ghosts  were seen as well as polynucleated cells wi th  
highly vacuolated cy toplasm.  These evidences woukl in- 
dicate tha t  amitosis  in this  tumor  does not  con t r ibu te  to 
cell mult ipl icat ion anti is instead a physiok)gical phenom-  
enon and non-reproduct ive .  

l). STI~.W*mS and E. SC.WENK 

Worcester Foundation/or experimental Biology, Shrews- 
bury (Mass.), May 19, 1959. 

Zusammen[assung 
l )urch Methy lcho lan then- Implan ta t inn  in H a m s t e r  

(Mesocricetus auratus) verursachtes  Sarkom konn te  in die 
Ascitesform verwandel t  werden,  l)er so erzielte Ascites- 
Tumor  weist eine auffallend grosse Zahl (bis zu 23%) 
amitot ischer  Zellen auf. 

a MEu;a and ALL~;0WEU ~° observed amitotic mwh, ar divisions 
in experiments on the action of quinones on chicken heart fibrol)last 
cultures. From cinonlatie ol)servatiot|s they also could not find any 
cmnpleted eytokinesis, but believe it is probable that it does oectlr. 

l0 R. MEIER and M. AI.I.c;6wl-:R, l,.'xper, l, 57 (19.15). 

Immunological Analysis 
of Bovine Blood Serum and Milk 

By means  of diffusion-in-gel techniques ,  it w~m re- 
cently shown by HANSON aml JO,ANSSON l t h a t  bovine 
milk contains  twelve ant igenic  factors. I t  was also shown 
flint at  ]east six of these subs tances  were related to Ix)vine 
blood serum proteins,  a f inding similar to t h a t  which has 
been demons t ra ted  in human milk by the same authorsS-L 
This rever t  concerns some fur ther  results  in the  analysis  
of these bovine milk proteins  related to blood serum. 

As ant igens  ma tu re  bovine milk and bovine blood ~ r u m  
were used. In some instances colostrum was used. Im- 
mune sera agains t  the  milk and the  bhmd serum were 
obtained from hyper immunized  rabbits .  The immune  
etectrophoret ic  exper iments  were made  according to  
GaABAR and WILLIAMS*. In some instances the  micro- 
modificat ion described by SCH|~IDI~GG|~R ? was used. Con- 
trols of the absorpt ion  exper iments  were per formed with  
the microstide technique  of WADSWOaTH s. 

The analysis of blood serum was performed in order  to 
use it as a reference in the  immunological  analysis  of the  
proteins in bovine milk t ha t  are related to bk)od serum 
proteins.  Agar electrnphnresis  of the blood serum showed 
after  s ta ining with Amidoschwarz  seven fract ions t ha t  arc 
suggested to be: prea lbumin,  a lbumin,  at-, a f ,  fit., /~z-, 
and y-glnbulin (Fig. la ) .  I m m u n e  e lec t rophore t ic  ana-  
lysis of bovine blood s t r u m  by means  of its homok)gous 
immune  serum showed a precipi ta t ion pa t t e rn  of 21 sepa- 
rate precipi ta t ion lines (Fig. I b and c). These lines were 
localized th roughou t  the regions of the  af i ) remcnt ioned 
fractions found in agar  gel elcctrophoresis  of the blood 

I.. A. HANSON and IL ,|o.ANSSO~, Exper. I,L 377 (1959). 
B. J(UlANSSON, Nature 18I, 996 (l~aSVl). 

s I.. A. ItANSON and IL JOI|ANSSON, Int. Arch. Allergy 15, '260 
(l:~SU). 

4 I.. A. II.~NSON, Int. Arch. Allergy 15, 2.IS (195~.0. 
I.. A. ttANSON, Exper. 15, .'177 (1959). 

u p. (;RA,Aa aml C. A. Wn.Lthms, Biochim. biol)hys. Acta 17, 67 
(l:¢,r,). 

.l.J. Sclt~;U)E(mJ~R, lnt. Arch. Allergy 7, lUa (t:~55). 
s C. WAUSWORTU, lilt. Arch. Allergy 10, 355 (1957). 


