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or no difference between the responses of mice receiving 
donor spleen cells incubated with saline alone or with 
the E. coli. However, when E. coli-incubated spleen ceil 
suspensions were fractionated by centrifugation, there 
were marked differences in the number of BAC appearing 
in recipient spleens (Table). Many fewer BAC were 
present when the upper fractions, which were devoid of 
most bacteria adherent cells, were used for cell transfer. 
In contrast, the lowest fraction, which contained many 
more bacterial cluster forming ceils, generally gave 2-4 
times more BAC. This number of BAC, however, was 
generally similar to tha t  which occurred following transfer 
of similar numbers of splenocytes which had not been 
incubated in vitro with the E. coll. The number of bacte- 
riolytic PFC to E. coli in recipient spleens did not vary 
significantly, regardless of the t rea tment  of the donor 
spleen cell suspensions or the type of fraction transferred 
(Table). 

Incubation of normal spleen cells with sheep erythro- 
cytes or Shlgella resulted also in clusters of spleen cells 
and specific antigen, but  there was no detectable effect 
on the number of BAC appearing in recipient spleens 
(Table). In addition, only very low numbers of BAC 
and PFC appeared in the spleens of X-irradiated control 
mice tha t  were not given donor spleen cells. The appear- 
ance of antibody-forming ceils in the recipients could be 
at t r ibuted to the donor cell population. Viable cells were 
necessary, since heating of the donor splenocytes at 80°C 
for 1 h, regardless of in vitro t rea tment  with antigen, 
resulted in a marked diminution in the number of anti- 
body-forming cells, either BAC or PFC, that  appeared 
in the recipients. Thus, it seems unlikely tha t  any antigen 
transferred with the spleen cell suspension influenced the 
recipient response. Only those recipients actively chal- 
lenged with the E. coli had significant BAC or PFC 
responses. 

I t  seems reasonable from the results of these experi- 
ments to conclude tha t  some of the splenocytes from 
normal mice which react with E. coli in vitro to form 
clusters may be directly involved in the immune response, 
either as precursors of antibody-forming cells or as 
antigen-reactive cells. The separation of such reactive 
cells with adherent bacteria from spleen cell suspensions 

by centrifugation markedly affected the ability of the 
remaining cell population to adoptively transfer antibody- 
forming capacity to X-irradiated syngeneic mice, as 
assessed by the BAC assay. However, there was lit t le 
effect on the PFC response of the same recipients, which 
suggests tha t  precursor or antigen-reactive ceils for BAC 
are different from those for PFC, which depend on syn- 
thesis of lyric antibody. Specificity of the reaction sug- 
gests there are separate and distinct pre-existing cell 
populations that  can respond to specific antigens. Thus 
the spleen ceils from non-immunized mice tha t  reacted 
in vitro with E. coli appeared to be the same ones tha t  
were concerned with the adoptive transfer of BAC forma- 
tion, but  not  with development of PFC. However, these 
cells may merely represent immunocytes that  persist 
after earlier stimulation by the same or cross-reacting 
antigens in the environment.  The removal of these cells 
from a spleen cell suspension could thus decrease the 
number of 'memory '  cells necessary for a secondary, 
rather than a primary type response to this bacterial 
antigen. 

Zusammen[assung. Es gelingt durch niedertourige Dif- 
ferentialzentrifugierung normaler Milzzellen der Maus, 
in vitro mit  E.-coli-Suspensionen inkubiert, den Grobteil 
der Vorliiufer Antik6rper bildender Zellen abzutrennen, 
welche zusammen mit  E. coli spezifische Agglutinine bil- 
den konnten. Dies war durch Erfassung bakterieller 
~Kolonieverklumpung~) in Empfiinger-M/iusen zu be- 
stimmen. 
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Passive Hemagglutination of Her_pesvirus h o m i n i s  

The efficacy of the passive hemagglutination (PHA) 
test  in detecting ant ibody to viraI antigens is welt 
establishedL I t  was reported in the literature2; a tha t  
Herpesvirus homings can be passively coated on erythro- 
cytes which will then be agglutinated by specific immune 
sera. A more recent publication 4 confirmed the effective- 
ness of the P H A  test  for detecting antibodies to Herpes- 
virus and also indicated that  this method is effective 
in distinguishing between the 2 antigenic types of virus, 
The purpose of the work herein reported was to separate 
the antigen responsible for the PHA act ivi ty  and to 
further characterize this test. 

Materials and methods. Herpesvirus, type 1 Maclntyre  
strain VR 3, was grown in both HeLa and HEp-2 cells. 
The cells were grown as monoiayers in either prescription 
bottles or in roller bottles and were harvested when the 
cytopathic changes were well advanced (3+).  Infected 
cells were washed at least 3 times, resuspended in bal- 
anced salt solution (BSS) and stored at  --70°C. Before 
they were used all preparations were centrifuged for 

10min at  1500×g to remove cellular debris. Certain 
preparations were stabilized with formaldehyde ~. Viral 
preparations were either purified on 5% to 50% sucrose 
gradients and centrifuged at  30,000 to 50,000 x g  for 1 h 
or spun to equilibrium in CsC1 self-forming gradients at  
100,000 ×g for 44 h 8. 

Fractions were routinely collected by the bo t tom drip 
method and diluted with approximately  4 volumes oI 
phosphate-buffered saline, pH 7.2 (PBS). In certain 
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exper iments  t h e  band  con ta in ing  infect ious v i rus  was 
ha rves ted  by  side punc tu re  and tes ted  und i lu te  for 
ant igenic  ac t iv i ty .  

Sere  used to de tec t  ant igens  were ob ta ined  f rom 3 
sources:  a) h y p e r i m m u n e  r abb i t  sera which  were  prepared  
b y  immuniz ing  rabbi t s  w i th  v i rus  grown in r abb i t  k idney  
cellsL b) sere ob ta ined  f rom rabbi ts  which  developed 
encephal i t is  af ter  immun iza t i on  by  scar i fying the  eye 
and dropping  0.1 ml  of crude virus  into t he  scarif ied 
area  6-10 days  pr ior  to  b leeding and c) ou tda t ed  h u m a n  
p lasma ob ta ined  f rom our  b lood bank.  Micro t i te r  assays 
were  used for de tec t ion  of an t igen  and  vi rus  a c t i v i t y  and  
included complemen t  f ixa t ion  (CF), passive hemagg lu t ina -  
tion, and in fec t iv i ty  procedures  1, 7, s. 

Results and discussion. In i t ia l  expcr iments  were con- 
cerned wi th  separa t ion  of the  in fec t iv i ty  f rom the  soluble 
ant igens  to  de te rmine  whe the r  the  ant igenic  a c t i v i t y  
de tec ted  by  pass ive  hemagg lu t ina t ion  was p r imar i l y  
associated wi th  e i ther  the  infect ious v i rus  or  the  soluble 
antigens.  W h e n  the  v i ra l  p repara t ions  were  separa ted  
by  sucrose ra te  zonal  cent r i fugat ion ,  the  ant igenic  
ac t i v i t y  was found exclus ive ly  on the  top  of t he  g rad ien t  
w i th  l i t t le  separa t ion  of t he  P H A  and CF ac t iv i ty .  The  
infec t iv i ty  was found cons iderably  lower in the  grad ien t  
and separa te  f rom the  ant igenic  ac t iv i ty .  Addi t iona l  
a t t e m p t s  were made  to separa te  the  CF f rom the  P t t A  
ac t iv i ty  using longer  cent r i fuga t ions  i n  sucrose dens i ty  
gradients .  I n  these  s tudies the  infect ious v i rus  was 
r emoved  by  high speed cen t r i fuga t ion  pr ior  to separa t ion  
on sucrose gradients  and the  supe rna t an t  was then  
centr i fuged for 17 h a t  100,000 ×g.  L i t t l e  separa t ion  of 
the  ant igenic  ac t i v i t y  was accomplished.  

Inab i l i t y  to  separa te  t he  P H A  f rom the  CF a c t i v i t y  
on sucrose necess i ta ted t h e  use of equ i l ib r ium centr i fuga-  
t ion in CsC1. Af ter  infect ious virus  was r emoved  as 
described above,  t he  complement - f ix ing  ac t i v i t y  was 

Antibody titers ~ to Herpes virus hominis soluble antigens 

Antigen Rabbit Rabbit Human 
hyperimmune acute infection 
CF b PHA ~ CF PHA CF PHA 

G4F 6-7 a <: 10 <: 40 < 10 640 <: 10 10,240 
G5F 8-10 a 20 640 < 10 160 10 10,240 
G5F 13-14 ~ 40 <40  <10 -<40 20 <40 
SG5 B ~ 320 <40 160 <40  160 <40 
SG8 T~ 320 10,240 160 1280 80 20,480 

Expressed as reciprocal of dilution, b Complement fixation. ~ Pas- 
sive hemagglutination, d PHA positive formalin treated antigens 
separated on CsCI gradients. ~ CF positive formalin treated antigens 
separated on CsC1 gradient, t Virus 'band' separated by sucrose 
gradient. * Soluble antigens on top of sucrose gradient, 

read i ly  separable  f rom the  P H A  act iv i ty ,  ind ica t ing  t h a t  
these tes ts  appa ren t ly  measure  d i f ferent  ant igenic  moie-  
ties. The  P H A  reac t ive  an t igen  was less buoyan t  t han  
the  an t igen  de tec tab le  by  complemen t  f ixa t ion  methods .  
Some dif f icul ty  was  occasional ly  encountered  in localiza-  
t ion of  CF  a c t i v i t y  in to  a single peak,  which  p robab ly  
indicates  he te rogene i ty  of CF antigens.  

Dur ing  these  studies, in teres t  was also d i rec ted  to the  
host  response to the  soluble antigens.  In  the  above  data,  
var ious  ant i sera  reac ted  w i t h  the  ant igens  and gave  
s imilar  results.  More def in i t ive  s tudies were in i t ia ted  b y  
reac t ing  ant i sera  wi th  var ious  an t igen  p repara t ions  in 
order  to de te rmine  whe the r  or  no t  the  t es t  sere had  
ident ica l  specificit ies to the  var ious  ant igen  prepara t ions  
tes ted.  A p p r o x i m a t e l y  30 h u m a n  plasmas  were col lected 
and tes ted  by  b o t h  P H A  and CF  methods .  I t  was no ted  
t h a t  comple te  a g r e e m e n t  be tween  those  2 me thods  was 
ob ta ined :  al l  of the  plasmas pos i t ive  b y  1 m e t h o d  were 
also pos i t ive  by  the  o ther  w i th  good corre la t ion be tween  
ti ters.  The  Table  shows the  resul ts  of a typ ica l  exper iment .  
Inc luded  in the  ant igens  tes ted  were 2 P H A  ant igens  and  
1 CF  an t igen  al l  of  which  were separa ted  in CsC1 gradients ,  
an an t igen  pool  r emain ing  on the  surface of  a sucrose 
grad ien t  and the  opalescent  band  conta in ing  infect ious 
virus.  I t  can be seen t h a t  some va r i a t ion  in P H A  ac t i v i t y  
was appa ren t  be tween  these sere;  however ,  i t  was minimal .  
I t  also should be  no ted  t h a t  in th is  expe r imen t  t he  con- 
cen t r a t ed  v i rus  band  was pos i t ive  in t he  CF  tes t  b u t  
nega t ive  in the  P H A  test.  I t  was subsequen t ly  found 
t h a t  concen t ra ted  v i r u s  was reac t ive  in the  P H A  tes t  
when  used und i lu te  or a t  low di lu t ion  (1:2). I t  was no t  
determined if the  P H A  ac t i v i t y  of t he  v i rus  was a resul t  
of ava i lab le  reac t ive  sites on t h e  in t ac t  v i r ion  or  v i ra l  
degrada t ion  which uncovered  ac t ive  sites. 

Zusammen/assung. Der  pass ive  Hi imagglu t ina t ions tes t  
(]?HA) ist  eine zuverlitssige Methode  fiir die Fes ts te l lung 
yon  An t igenen  gegen Herpesw;rus hominis. P H A - T e s t -  
ergebnisse m i t  denen  des CF-Tes ts  verg t ichen  ergaben,  
dass die Ant igene,  die zur P H A - A k t i v i t ~ t  fiihren, sich 
von  denen  der CF-Ant igene  und des in fek t iven  Virus 
unterscheiden  lassen. 
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Daily Variations in Pigeon Cropsac Responses to 

Dai ly  var ia t ions  in responses to  pro lac t in  in several  
ve r t eb ra tes  h a v e  been described b y  our  l abora tory .  F o r  
example ,  dai ly  inject ions  a t  one t ime  of the  d a y  for 6 
days resul ted in increases (75-500%) in the  l ipid stores 
of fish 1, frogs ~, l izards 2, and birds ~, whereas  inject ions  
a t  ano ther  t ime  of day  caused losses (20-60%) in t h e  
to ta l  body  fat .  Also, da i ly  var ia t ions  in responses to  
prolac t in  h a v e  been descr ibed for the  g rowth  of fish 1 
and l izards 2, locomotor  ac t i v i t y  of birds 3, and the  inhibi-  
t ion of amphib ian  metamorphos i s  4. I na smuch  as the  
pigeon cropsac response is the  basis of pro lac t in  bioassays,  

Prolactin 

i t  seemed of in teres t  to  learn whe the r  there  is a dai ly  
va r i a t ion  in t he  sens i t iv i ty  of t he  cropsac.  

The re  are 2 f u n d a m e n t a l  t echniques  for assaying 
pro lac t in  by  the  cropsac. The  sys temic  ( intramuscular)  
m e t h o d  5 was tes ted  dur ing  June ,  1969, using 7-8-week-  
old wh i t e  k ing  pigeons.  The  in t r ade rma l  m e t h o d  s was  
tes ted  dur ing  D e c e m b e r ,  1969, using 4 -5 -mon th -o ld  
t umb le r  pigeons.  Fo r  each t es t  t he  birds  of m i x e d  sexes 
were caged in indoor  me ta l  coops;  the  t e m p e r a t u r e  was 
ma in ta ined  a t  25 ± 2 °C, and a 12-h photoper iod  (07.30 to 
19.30 h) (100-200 lux  a t  cage level) was supplied.  The  


