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non-aqueous solvents .  However ,  i ts  solubi l i ty  in me thano l  
is abnormal ly  high. This  high solubi l i ty  can  be  a t t r i bu t ed  
to some sort  of so lu te-solvent  in teract ion.  Co-laurate,  
when dissolved in methanol ,  shifts t he  equi l ib r ium 
CoL, ~ Co*+ + 2L- towards  the  r igh t  due  to  the  r emova l  
of Co2+ ions b y  m e t h a n o l  resul t ing  in h igh  solubil i ty.  
LlJz n-x3 recent ly  repor ted  the  exis tence of a h e x a m e t h a n o l  
complex [Co(MeOH)e]~+ ' in m e t h a n o l  solut ion of  Co ~+ 
ions con ta in ing  d i f ferent  amoun t s  of chlor ide ions, a t  v e r y  
low t empera tu res  and the  exis tence of the  equi l ib r ium 
[Co(MeOH).l 2+ ~- [Co(MeOH)5 eli+ a t  h igher  . t empera-  
tures. The  re la t ive ly  h igher  solubi l i ty  of Co- laura te  

Solubility of cobalt laurate in water and non-aqueous solvents at 
30°C. 

Solvents Solubility • 10 ~ 
(M/t) 

Water 2.295 4- 0.094 
Dimethyl formamide 1.992 ± 0.022 
Methyl ethyl ketone 2.121 4- 0.025 
Acetone 2.396 + 0.025 
]~thanol abs. 3.943 4- 0.061 
Methanol abs. 604.25 ~ 3.01 
]benzene 7.985 4- 0.087 
Cyelohexane 4.435 :~ 0.058 
Toluene 3.967 :t: 0.074 
Carbon tetrachloride 1.159 4- 0.029 

in me thano l  m a y  be expla ined  in t e rms  of the  exis tence 
of such cobaI t  complexes  as [Co(MeOH)e] ~+ and  
[Co(MeOH)sL]+ (L = Laura te) .  

I t  has been observed  t h a t  the  solubi l i ty  of cobal t  soap 
in benzene increases abno rma l ly  by adding  smal l  amoun t s  
of methanol .  Solubi l i ty  of Co-laurate  in  1 :9  methano l -  
benzene mix tu re  is abou t  1000 t imes  t h a t  of t he  cobal t  
soap in benzene.  

F u r t h e r  work  on the  effect  of t he  addi t ives  on t h e  
solubi l i ty  of Co-laurate  is in progress. 

Zusammen/assung. Die bisher  u n b e k a n n t e  L6sl ichkei t  
yon  K o b a l t l a u r a t  wurde  m i t  Hilfe  der  Trace r -Techn ik  
un t e r  Verwendung  von  5sCo bes t immt .  Die L6sl ichkei t  
in Wasser  und organischen L6sungsmi t t e ln  (mit  Aus-  
nahme  yon  Methanol)  is t  sehr  gering. Die re la t iv  grosse 
L6sl ichkei t  in Methano l  wird auf  Bi ldung  yon  Co ~+- 
M e t h a n o l - K o m p l e x e n  zurt ickgefi ihrt .  
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Adherence of Opsonized Lymphocytes  to 
Macrophage Cultures 

Adherence  or phagocytos is  of opsonized par t ic les  by 
macrophages  is well  known and has  been used to  de tec t  
ant ibodies  to bac ter ia  ~,~, e ry th roey tes  3,4 and ra ther  less 
COmmonly nuc lea ted  cells 5& Phagocytos i s  of t u m o u r  
cells s by  macrophages  has been demons t r a t ed  in the  
presence of i m m u n e  serum. Since the  i m m u n e  response 
to a t r ansp lan tab le  t u m o u r  7 m a y  be vigorous i t  seemed 
wor thwhi le  to  de te rmine  whe the r  immunophagocy tos i s  
migh t  st i l l  be useful for t h e  de tec t ion  of i so-an t ibody  
when induced by  the  in jec t ion  of normal  cells. 2 advan -  
tages of this  t echn ique  are  t h a t  results  can be read easily 
and the  p repara t ions  m a y  be s tored  as p e r m a n e n t  records.  
The sens i t iv i ty  of immunophagocy tos i s  was compared  
di rec t ly  wi th  agglu t ina t ion  8 and cy to tox ic  tests  0 for iso- 
antibodies.  

T h e  p resen t  expe r imen t  u t i l ized eut tures  of ex tended  
macrophages  (24 h old), and normal  l ymphocy te s  were 
USed for in te rac t ion  wi th  macrophages  in the  presence of 
!so-antibody.  An  i m m u n e  se rum was  p repared  b y  in jec t -  
ing mice wi th  Iymphocytes  f rom a di f ferent  strain.  This  
serum was incuba ted  o v e r n i g h t  wi th  t issue cul ture  pre- 
Para t ions  of normal  macrophages .  W h e n  normal  t ympho-  
Cytes f rom the  donor  animals  were added  to  these  cells a 
marked  degree of adherence and phagocytos is  was 
observed.  N o r m a l  se rum failed to  give a n y  s ignif icant  
react ion.  30 CBA mice (Animal  Suppliers,  London)  were  
g iven 100.  10 e lymphocy tes  by  the  i.p. rou te  eve ry  3 
days for a t o t a l  of 6 inject ions.  The  lymphocy te s  were 
obta ined  b y  gr ind ing  axiUary,  inguinal ,  mesenter ic  and 

submand ibu la r  l y m p h  nodes in a hand  opera ted  homo-  
genizer  w i t h  a ~/ss inch  c learance  be tween  the  p lunger  
and the  barrel.  The  animals  were bled 7 days  af ter  the  
last  in jec t ion  and the  serum steri l ized by  passage t h rough  
a Mill ipore Swinnex  fi l ter.  I t  was s tored  a t  4 °C and  used 
the  fol lowing day.  The  cy to tox ic  t es t  ~ for demons t r a t i on  
of mouse  an t ibody  was used to measure  the  t i t re  o1 the  
an t i - l ymphocy t i c  serum. The lymphocy te s  were  t aken  
f rom the  mesenter ic ,  inguinal ,  ax i l la ry  and submax i l l a ry  
glands of normal  C57B1 mice.  The  l y m p h  nodes were 
teased into  a suspension and in jec ted  th rough  a No. 19 
needle,  The  macrophage  monolayers  were  p repared  f rom 
normal  CBA mice ~°. The  animals  were killed, the  abdomi-  
na l  c av i ty  r insed ou t  w i th  2 ml  of m e d i u m  199 (Glaxo) 
con ta in ing  5 uni ts  of hepa r in /ml  and  the  cell  coun t  
ad jus ted  to 1 • 106/ml. Suff ic ient  no rma l  or  i m m u n e  CBA 
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Fig. 1, CBA macrophage monolayer, normal CBA serum and C57B1 Fig. 2. CBA macrophage monolayer, immune CBA serum and C57B1 
lymphocytes, Leishman stain x 350. Iymphocytes, Leishman stain × 350. 

serum was added to give a final concentration of 15% 
and 1,5 ml volumes were added to rimless Pyrex tubes con- 
taining rectangular glass coverslips 19 • 6 mm. The tubes 
were incubated overnight at 37°C at an angle of 5 ° to 
the horizontal. A suspension of normal C57B1 lympho- 
cytes was prepared which contained between 25, 108- 
35 • 10 ~ ceUs/ml. 0.2 ml volumes were added to the mono- 
layer, shaken gently and incubated for a further 1 h, The 
tubes were rinsed thoroughly with 0.85% sodium 
chloride solution, fixed in methanol and stained by 
Leishman's method. 

In a second experiment designed to determine whether 
macrophages from outbred animals could be substituted 
for CBA cells, similar monolayers were prepared from 
Tuck's T.O. strain and grown in 15 % serum from tha t  
strain. The C57B1 lymphocytes were incubated for 30 
min with T.O, serum, normal CBA serum and immune 
CBA serum. The suspensions were then added to the 
monolayers for 1 h when they were fixed and stained. 
All experiments were carried out in duplicate and each 
experiment has been done twice. 

The control cultures which contained normal serum 
showed well-defined macrophuges and onty small numbers 
of lymphocytes (Table), The effect of adding immune 
serum was clearly visible under the low power of the 
microscope which revealed large darkly stained agglom- 
erations of cells (Figures I and 2). These were composed 
of small round cells which were firmly adherent to the 
macrophages. In some fields rosettes were conspicuous; 
these had a mulberry appearance and were formed from 
numerous tymphocytes adherent to a single macrophage. 
Sometimes coronet forms were seen in which the phago- 
cytes had a halo of small lymphocytes and in many 
preparations there was a marked degree of phagocytosis. 
Phagocytosis is not  always easy to distinguish from 
surface sticking, but  certainly some lymphocytic nuclei 
were within vacuoles in the cytoplasm of the macrophage. 
The immune serum was active to a t i tre of over 1/a , and 
less than 1/64 by the tissue culture method. Agglutination 
titres were in the region of ~/, but spontaneous clumping 
made interpretation difficult. The. cytotoxic test  with 
Trypan blue gave titres of 1[~-~/4. These results show tha t  
the discriminatory ac t iv i ty  of the macrophage is not  
without a moderate degree of sensitivity. 

The number  of lymphocytes added to the cultures is 
critical; 10 .10  e is too m a n y  and the optimal numbers 
are between 2 • 10 e and 5 • 106 cells. The other variables 

are the t ime required for opsonization with iso-antibody 
and the duration of incubation of sensitized cells with 
the macrophage cultures. As a general rule the best 
results were obtained using long sensitization times and 
short incubation with the cultures. I t  is curious tha t  
allogeneic macrophages grown in their own serum were 
also effective in 'recognizing' normal C57B1 lymphocytes 
sensitized by immune CBA serum. Whilst this simplifies 
the technique i t  is not  ye t  possible to say whether or not 
the sensitivity of the system has been reduced. I t  is 
important  to realize tha t  the system described here does 
not  necessarily involve histoeompatibil i ty antigens al- 
though it  is hoped tha t  the method wilt extend the scope 
of in vitro studies on the pathology of the homograft  
reaction. 

Effect of isogeneic and allogeneic macrophages on immuno-phago- 
cytosis of lymphocytes 

Source of serum Source of Source of donor Result 
macrophages cells 

Normal CBA CBA C57B1 Negative 
CBA CBA Negative 
T.0. C57B1 Negative 

Immune CBA CBA C57B1 Positive 
CBA CBA Negative 
T.O. C57B1 Positive 

Normal T.O, T.O. C57B1 Negative 

R~sum~. Un sdrum du type <dso-immune~ a ~t6 prdpar~ 
en injectant  des cellules lymphoides C57B1 dans le sang 
de souris CBA. Ce s~rum a 6t6 ensuite tiff6 par agglutina- 
tion, par la mdthode du ~Trypan blen,  et par l 'opsono- 
phagocytose. On constata que l 'opsonophagocytose donne 
le t i tre le plus ~lev~ e t a  l 'avantage d'offrir des prepara- 
tions permanentes. 
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