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spie l t  also die G e w b h n u n g  eine Rolle. Die dell Mi i t t e rn  
app l i z i e r t en  Oest rogene  beseh leun ig t en  den  E i n t r i t t  des 
e r s t en  Oestrus.  Die W' i rkung  t r a t  in den  m e i s t en  Fgl len  
n a c h  der  zwei ten  S a l b e n a p p l i k a t i o n  ein, der  ers te  Oes t rus  
me i s t  gleichzei t ig m i t d e r  Vag ina -Er6 f fnung ,  bei  e inem 
J u n g e n g e w i c h t  yon  n u r  10-13 g, m i t  tu rgeszen te r ,  ger6- 
t e t e r  V u l v a  u n d  m a s s i v e n  Scho l l enabs t r i chen .  Das  den  
J n n g e n  in j iz ier te  Oes t rogen  wi rk te  schon  in sehr  ger ingen  
Dosen  besch leun igend .  Die Dosis von  5 ~zg bewi rk t e  bei  
a l len W e i b c h e n  n a c h  e inem Tage den  A b b a u  des Vagina l -  
verschlusses ,  d e m  a m  n~tchsten Tage ein mass ive r  Schol- 
l e n a b s t r i c h  folgte, der  s ich als bis  zu 60 Tagen  d a u e r n d e r  
Daue roes t ru s  erwies. Es  er fo lgten  zahl re iche  D e c k a k t e  
(bei 12 W'e ibchen 67 in 60 Tagen) ,  die a b e t  n u r  zu 8 Gra-  
vidit~Lten f i ihr ten.  Die J u n g e n  gediehen  n icht ,  u n d  viele 
s t a rben .  

c) Die ers te  B e g a t t u n g  i s t  ein weniger  m as s gebendes  
K r i t e r i u m  als die be iden  ers ten,  weil sic l i icht  n u t  yon  
den  Weibchen ,  sonde rn  auch  von  den Mi~nnchen b e s t i m m t  
wird.  Z u d e m  k a n n  sic, a n c h  bei  tS@icher  Kontro l le ,  t iber- 
sehen  werden,  well  die I ( o p u l a t i o n e n  meis t  in der  N a c h t  
erfolgen u n d  der  Vag ina lp f rop f  oft  schon n a c h  wenigen  
S t u n d e n  herausf i i l l t  oder  a u c h  bei  der  I n s p e k t i o n  noch  
n i c h t  erhS~rtet ist. VA~E~BeRGIq~ stel l te  den  Pfrop~ bei  
13 von  50 ~Veibchen lest, die spi i ter  war ren  (26%), wir  
h a b e n  ihn  bei  217 yon  280 VVeibchen ge funden  (77,5%). 

d) Der  ers te  VVnrf. Noch  komplexe r  als K r i t e r i u m  der  
Geschlechts re i fe  is t  das  D a t u m  des e r s ten  ~r Kon-  
zep t ion  u n d  Grav id i tXt  e r fordern  die K o o r d i n a t i o n  al ler  
F a k t o r e n  der  Gen i t a l funk t ion .  Die Besch leun igung  ein- 
zelner  K o m p o n e n t e n  b e d e u t e t  n i c h t  den  E i n t r i t t  der  Ge- 
schlechtsreife ,  die ers t  m i t d e r  For tpf lanzungsf~ih igkei t  
ve rwi rk l i ch t  ist. A u c h  be im fr t ihen u n d  i n t e n s i v e n  Oes t rus  
der  Ve r suchsg ruppe  9 t r a t e n  t ro t z  zahl re icher  B e g a t t u n -  
gen die Gravidi t tLten e rs t  im daf i i r  normale l l  A l t e r  ein. 

Die feh lende  K o o r d i n a t i o n  bee in t r / i ch t ig t  wie b e i m  juve-  
n i len  auch  be im  a l t en  W e i b c h e n  die Fer t i l i t / i t ,  das  t ro t z  
f o r t d a u e r n d e r  Zykl iz i t / i t  n u r  noch  wenige G r a v i d i t ~ t e n  
aufweis t  (BLocI~ u n d  FI.URYT). 

VANDENBERGH, WI-IITSETT u n d  LOMBARDI 8 ( I ( r i t e r ium : 
U t e r u s g e w i c h t  j uven i l e r  Weibchen)  bezweifeln  auf  G r u n d  
te i lweiser  chemische r  I so l i e rung  des P h e r o m o n s  des 
m2innl ichen Urins ,  die n i c h t  auf  e inen  f l i icht igen Stoff  
schl iessen liisst, dessen o l fak tor i sche  Wi rknng ,  obwohl  sie 
y o n  Ni~nnehen,  die d u t c h  ein doppe l t e s  D r a h t g l t t e r  vo~x 
den  "vVeibchen g e t r e n n t  sind, n n d  a n c h  d u r c h  den  au f  die 
Nase  der  "vVeibchen a u f g e t r a g e n e n  U r i n  der  M~innchen 
ausge t ib t  wird. 

Die o l fak tor i sche  W i r k u n g  des m~innlichen Ur ins  auf  
die N ida t ion  u n d  die P r o v o z i e r u n g  der  Zyklen  (Bruce- 
effect, Whi t t en -e f fec t )  ga l t  b i sher  auf  G r u n d  zah l re icher  
U n t e r s u c h u n g e n  als erwiesen, es wSxe aber  m6gl ich,  dass  
die ~r auf  die e inze lnen  K r i t e r i e n  der  Geschlechts -  
reife yon  ve r seh i edenen  K o m p o n e n t e n  des P h e r o l n o n s  
ausge t ib t  wird  u n d  dass  n e b e n  der  o l fak to r i schen  Wir -  
k u n g  auch  takt i le ,  p e r k u t a n e  oder  ande re  0 b e r t r a g u n g s -  
weisen v o r k o m m e n ,  v ie l le icht  auch  d u r c h  Belecken des 
e igenen (oder in unse r en  Versuchen  des mi i t t e r l i chen)  
Tells oral  e i n g e n o m m e n e  S u b s t a n z e n  w i rk sam sind. Bei  
den  m i t  Oes t rogen  in j i z i e r t en  J u n g e n  w u r d e n  n i c h t  be- 
h a n d e l t e  Wurfgeschwis te r ,  die u n t e r  den  b e h a n d e l t e n  
aufwuchsen ,  n i c h t  beeinf luss t ,  was fiir diese B e h a n d l n n g s -  
a r t  n i c h t  auf  eine o l fak tor i sche  Wirkungsweise  schl iessen 
IXsst. Die M6gl ichkei t  ve r sch iedene r  ViTirkungsweisen 
sol l te  d u r c h  weitere  U n t e r s u c h u n g e n  geklS~rt werden.  
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P R O  E X P E R I M E N T I S  

Enrichment in Spontaneous and Complement Dependent Rosette Formin~ Cell Populations Usin~ 
Ficoll-Hypaque Gradient Centrifugation 1 

e .  D.  CAROSELLA 2, I.  PATJLONE g, lot. xcV. I~OHYVEDDER 4, A. J~. BACHMANN g 

Instituto de Investigaciones Hemaloldgicas de la Academia Nacional de Medicina, Pacheco de Melo 3081, Buenos Aires 
(Argentina), 6 April 1976. 

Summary. Per iphe ra l  b lood h u m a n  T (TL) and  B (BL) l y m p h o c y t e s  were sepa ra t ed  b y  c o n t i n u o u s  F ico l l -Hypaque  (FH) 
grad ien ts .  B L  were found  a t  t he  1050 dens i ty  in te r fase  (70.5% EAC rosettes)  w i t h  no T L  (0% EAC roset tes) ;  while  
a t  t h e  1068 dens i t y  in te r fase  t he re  was an  e n r i c h m e n t  of T L  (68% E roset tes)  w i t h  v e r y  few B L  (8.5% EAC roset tes) .  

Severa l  m e t h o d s  h a v e  been  used to  sepa ra te  subpopu la -  
t ions  of l ymphocy tes .  Con t inuous  and  d i scon t inuous  gra-  
d ien t s  w i t h  bov ine  se rum a lbumin ,  acacia  gum,  and  
F i co l l -Hypaque  (FH) h a v e  been  emp loyed  to  isola te  
h u m a n  l y m p h o c y t e s  6,7 and  o the r  m a m m a l i a n  s ~5. W e  
now repor t  a qu ick  and  s imple  m e t h o d  based  on  F H  
grad ien ts ,  able to  s epa ra t e  pe r iphe ra l  b lood h u m a n  T and  
B l y m p h o c y t e s  and  a p p a r e n t  a l t e r a t ion  on  ti le cell 
m e m b r a n e s .  

Materials and methods. Tota l  l y m p h o c y t e  separa t ion .  
15 ml  of d e f i b r i n a t e d  b lood f rom n o r m a l  donors  were di- 
lu t ed  w i t h  sal ine 1 :2  and  layered  on a F H  g rad i en t  w i t h  
a 1074 dens i ty ,  accord ing  to THORSKu and  BRATLI~R 16. 
The  g r a d i e n t  was  cen t r i fuged  a t  200 g for i h a t  room 
t e m p e r a t u r e  a n d  t he  l y m p h o c y t e  p o p u l a t i o n  was col- 
lec ted  f rom the  in te rphase .  

Select ion of a p p r o p r i a t e  g rad ien ts .  In  order  to  :find t he  
cor rec t  dens i t y  for the  s epa ra t i on  of l ympho id  subpop-  
n la t ions ,  c o n t i n u o u s  l inear  g rad ien t s  were p r epa red  w i t h  
dens i t i es  r ang ing  be tween  1074 a n d  1048; 2.5 • 107 t o t a l  
l y m p h o c y t e s  (from a 1074 dens i t y  gradients )  were layered  
over  t he  con t inuous  g r a d i e n t  and  cent r i fuged  as above .  
The  t y p e  of l y m p h o c y t e s  t h a t  were layered  a t  d i f fe ren t  
dens i t ies  were ident i f ied  b y  t he i r  surface  markers .  The  
r e l e v a n t  densi t ies  were d e t e r m i n e d  t h r o u g h  re f rac to-  
me t ry .  

I den t i f i c a t i on  of T and  B cells. T cells were iden t i f i ed  
b y  t he  spon t aneous  rose t t e  t e c h n i q u e  iv, ~s and  B ceils b y  
t he  c o m p l e m e n t  d e p e n d e n t  rose t t e  t e s t  19. Ceil v i ab i l i t y  
was  t e s t ed  b y  t r y p a n  blue  exclusion.  

D i scon t inuous  grad ien ts .  Based  on  t he  resul ts  o b t a i n e d  
w i t h  t he  c o n t i n u o u s  grad ien ts ,  dens i t ies  were con t ro l l ed  
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b y  r e f r a c t o m e t r y ,  d e n s i t o m e t r y  a n d  p i c n o m e t r y .  3 k i n d s  
of  g r a d i e n t s  f o r  e a c h  e x p e r i e n c e  w e r e  l a y e r e d  w i t h  d e f i -  
b r i n a t e d  d i l u t e d  b l o o d :  a) 3 m l  of  1074 ,  w i t h  4 m l  of  b l o o d ,  
f o r  t h e  t o t a l  p o p u l a t i o n ;  b)  2 i n l  o f  1068  a n d  2 m l  1060 ,  
w i t h  2 m l  of  b l o o d  f o r  t h e  T e n r i c h e d  p o p u l a t i o n  a n d  c) 
3 m l  of  1050 ,  w i t h  3 m l  of  b l o o d  fo r  t h e  B e n r i c h e d  p o -  
p u l a t i o n .  A l l  g r a d i e n t s  w e r e  c e n t r i f u g e d  a s  a b o v e  a n d  
l y m p h o c y t e s  w e r e  c o l l e c t e d  f r o m  t h e  i n t e r p h a s e s .  
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Separa t ion  of T arid B lymphocy te  populat ions.  
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Table  I. Dis t r ibu t ion  of E and EAC roset tes  in lymphocy te  popula t ions  isolated through discont inuous F H  gradients  

Expe r imen t  1050 1060 1068 1074 

R F L  'E '  R F L  'EAC'  R F L  'E '  R F L  'EAC'  R F L  'E '  R F L  'EAC'  R F L  'E '  R F L  'EAC'  

1 0 65.00 60.00 10.50 69.00 49.20 25.20 
2 0 45.00 77.00 2.30 55.00 
3 0 45,00 41.66 7.89 65.00 11.90 59.00 30.14 
4 0 57.14 29.69 23.52 59.00 0 50.60 26.10 
5 0 57.69 33.30 28.78 52.60 0 47.00 28.57 
6 0 71.00 12.70 31.50 66.00 1.9.00 51.40 25.20 
7 0 82.00 68.00 10.00 70.00 16.17 35.00 19.20 
8 0 72.22 38.80 44.77 73.00 12.00 57.53 32.60 
9 0 87.00 21.00 71.00 50.00 6.12 27.75 28.80 

10 0 70.00 28.40 9.32 70.00 4.02 50.00 22.00 
11 0 98,00 13.15 6.38 95.83 68.00 7.19 

Table  I I .  Dis t r ibu t ion  of E and EAC roset tes  in lymphocytes  from normal  subjects  separa ted  through discont inuous Ficol l -Hypaque  gradients  

Dens i ty  Roset tes  E Roset tes  EAC Enr i chmen t  (+ )  
(%) (%) Losses (--) 

Nr. 7; S Nr. 7c S Roset tes  E (%) Rosettes EAC (%) 

1050 11 0 ~_ 0 10 70.52 • 15.2 --  100 q- 187.83 
1060 11 35.60 :}- 18.00 10 24.36 ~_ 20.00 --  28 0.57 
1068 11 68.00 i 12.50 10 8.55 ~: 5.63 + 36 65.10 
1074 11 50.00 • 11.00 10 24.50 -c 7.20 
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Results and discussion. Table I i l lustrates  the  resul ts  of 
11 individual  exper iments .  In  the  1050 grad ien t  inter-  
phase  a BL  enr iched popu la t ion  is col lected:  there  are 
70.52% EAC rose t tes  forming  cells w i t h  0% E roset tes .  
On the  cont rary ,  in the  1068 in terphase ,  there  is an en- 
r i chm en t  of TL, w i th  68% E roset tes  and 8.55% EAC 
roset tes .  W h e n  these  p ropor t ions  are compared  wi th  the  
to ta l  lymphoid  popula t ion  ob ta ined  in a 1074 dens i ty  
grad ien t  (Table II) a 187% en r i chmen t  of BL a t  1050 and 
a 36% en r i chmen t  of TL at  1068 densi t ies  were appreci-  
ated.  Viabi l i ty  of all cells collected f rom gradients  was over  
95%. 

These resul ts  show t h a t  it  is possible to ob ta in  pop-  
pula t ions  enr iched for E and EAC roset te  forming 
lymphocy te s  (TL and BL respect ively) .  The d iscont inuous  
F H  gradients  used offer the  advan t age  of being a s imple 
and quick m e t h o d  for the  separa t ion  of 2 types  of l ympho-  
cytes and requir ing small  volumes  of blood. 

Moreover,  as no l igand is a t t a c h e d  to  the  ceil m e m b r a n e  
receptors  dur ing  the  whole  procedure ,  these  recep tors  
remain  unchanged,  a p r o p e r t y  which m a y  be e x t r e m e l y  
useful when  the  funct ion of these  subpopula t ions  are to  
be s tudied  subsequent ly .  

A S imple  Method for Blood E x c h a n g e  in Mice 1 

M. B. YATVlN 2 

Radiobiology Research Laboratories, Departements o/Human Oncology and Radiology, University o/ Wisconsin Medical 
School, Madison (Wisconsin 53706, USA), 75 March 7976. 

Summary. Ease  of t ransfus ion  and  high tong- te rm surviva l  ra te  were ob ta ined  when whole  blood was  admin is te red  via 
the  corpus  cave rnosum of the  penis  and removed  f rom the  orbi ta l  sinus of male C57B1 mice. W h e n  2 volumes of blood 
are replaced a p p r o x i m a t e l y  14% of p re - t rans fus ion  red cells remain  af ter  hema toc r i t  correct ions  are made.  The post-  
t ransfus ion  hema toc r i t  levels d ropped  19%, p robab ly  the  resul t  of leakage, which is difficult  to avoid. 

Because of technica l  difficulties, blood t ransfus ions  are 
rare ly  a t t e m p t e d  in small  l abora to ry  animals  such as 
mice. However ,  if a s imple technique  for blood t rans-  
fusion were available,  i t  could have  wide appl ica t ion  in 
m a n y  small  an imal  studies.  A m e t h o d  has  been developed 
in th is  l abora to ry  in which  whole blood can be in jec ted  
into male  mice via t he  corpus  cave rnosum of t he  penis  
while a t  the  same t ime  blood is r emoved  f rom the  oph tha l -  
mic plexus.  The la t t e r  route  has, in the  past ,  been  used 
successfully to ob ta in  blood f rom m a m m a l s  3-~ and 
frogs ~. The corpus  cave rnosum of the  penis,  a l though  no t  
to our  knowledge referenced in the  l i terature,  is a route  
c o m m o n l y  uti l ized for in jec t ing  mater ia l  i.v, in marly 
labora tor iesL Al though  in jec t ion  via t he  tai l  vein  is pos- 
sible, the  ma rked  decrease in tai l  blood flow t h a t  occurs 
in anes the t i zed  mice p resen t s  major  problems.  To de- 
m o n s t r a t e  the  p rocedure ' s  pract ica l  appl icat ion,  male  
C57B1 mice pre - in jec ted  wi th  59 Fe-label led red cells were 
t rans fused  wi th  whole, unlabel led  blood to  de t e rmine  the  
efficiency of blood r ep l acemen t  and survival  in the  t rans-  
fused animals.  

Mature  C57B1 male  mice (27-30 g) were anes the t ized  
by  in ject ion of 10 mg of chloral  h y d r a t e  i.p. This dose was 
suff icient  to keep m o s t  animals  anes the t ized  for the  
du ra t ion  of the  e x p e r i m e n t  ( ~  2 h). However ,  on oc- 
casion, animals  requi red  an addi t ional  3-6 mg. The ex- 
pe r imen ta l  pro tocol  was as follows: 1. "Washed, ~gFe- 
labelled isologous red cells were suspended  in sutf ic ient  
0.9% saline to  ma in t a in  no rma l  hema toc r i t  levels and 

0.1 ml was in jec ted  via  the  corpus  cave rnosum of the  
penis ;  2. The e ry th rocy te s  were allowed to  equi l ibra te  for 
15 min and a 20 #1 a l iquot  of tai l  blood was collected into 
a p re -hepar in ized  capi l lary tube ;  3. fresh, whole hepar i -  
nized blood was injected into the  corpus  cave rnosum of 
the  penis. The penis was exposed as shown in the  pho to -  
graph  (Figure) and a 25 gauge needle a t t a ch ed  to a 5 ml 
syringe was inser ted in to  the  corpus cavernosum for 
t ransfusion.  Simul taneously ,  blood was removed in to  a 
g radua ted  centr i fuge tube  via capi l lary tube  inser ted  into 
the  orbi ta l  s inus (Figure). The procedure  required ap- 
p rox ima te ly  5 min to replace 2 volumes  of the  mouse ' s  
blood (4.2 ml/30 g). Technical ly,  it  was easier to  inser t  
the  capi l lary tube  into t he  orbi tal  sinus first  and as a 
resul t  usual ly 0.2-0.3 ml  of blood was removed  pr ior  to 
beginning the  corpus cave rnosum injection.  Once the  
inject ion was begun, i t  p roceeded at  a more  rap id  ra te  
t h a n  remova l  unt i l  0.2 ml  more  blood had  been in jec ted  
t h a n  removed.  This different ia l  was  ma in ta ined  unt i l  the  
2 volumes  of blood were admin i s t e red  a t  which t ime b o t h  
the  capi l lary t ube  and the  in ject ion needle were r emoved  
s imul taneously .  The ex t r a  0.2 ml was to  allow for the  
leakage t h a t  general ly  occured bo th  f rom the  orbi t  and 
the  corpus cave rnosum following t ransfus ion;  4. the  
t rans fused  b lood was t h e n  allowed to  equi l ibra te  for ap- 
p rox ima te ly  1 h and a second 20 #1 sample  was taken.  The 
samples  were cent r i fuged and the  hema toc r i t  pe rcen t s  
de te rmined .  Fol lowing t ransfus ion,  surviving mice were 
replaced in the i r  cages. Some have  been subsequen t ly  
ma in t a ined  for 3 months .  

Extent of replacement and hematocrit changes following blood 
exchange 

cpm[20]*l Initial Initial 
Period Blood~ level (%) Hematoerit level (%) 

Pre 2566 i 228 100 48 4- 3 100 
Post 363 i 85 14 39 • 4 81 

Values expressed as mean ~ standard deviation. Post-replacement 
values are corrected to initial hematoerit. 
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