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females may keep the last inseminated egg in the uterus. 
Such an egg begins the embryonic development within 
the mother and is generally laid as an 'overaged'  egg during 
the 7 rain period. (2) Our experience has shown that  fcmales 
are too much disturbed by changing the dishes every 3 min 
and egg-laying act ivi ty decreases rapidly after about 1 h. 
With  the al ternative schedule egg collection can be ex- 
tended for 6 h or more. If  for a particular experiment the 
extreme short periods are not  needed, regular changes 
every 5 rain (or longer) are possible. Some tests showed 
that  the collection period could not be reduced to less than 
3 rain without  a drastic reduction in the number of eggs 
deposited. 

To keep the disturbance of the flies to a minimum, the 
change of the dishes is done as follows: the egg-laying 
apparatus stands on a solid, vibration-free table. The lid 
of the wooden box is carefully lowered. An automatic 
switch (14) turns off the room light a t  the same t ime in 
order to prevent  a t t ract ion of the flies by light. Now, in 
the dark, the spring is removed and the dish is gently 
rotated back and forth during about 10 sec. This causes 
the flies (which do not fly in the dark) to walk off the 
surface of the dish. Thereby they cross the ring of plaster 
which absorbs any fluid on the animals' legs. Thus neither 
the blotting paper nor the bell-glass ever get wet. A new 
dish is now fixed to the plate. Upon closing the lid of the 
box, the light in the room is turned on automatically. 

The special temperature and humidi ty  conditions are 
based on preliminary measurements of the dew-point 
temperature on the surface of a medium on which females 
have been laying eggs. Using these conditions in the whole 

experimental room has 2 advantages:  (1) a dish brought 
into the apparatus has already the optimal temperature 
and (2) eggs collected from the apparatus remain under 
constant conditions x2. 

Zusammen/assung. Es wird eine verbesserte Methode 
beschrieben, mit  der innerhalb einer Sammelperiode yon 
3 min etwa 50-100 frisch besamte Eier von Drosophila 
melanogaster gewonnen werden k6nnen. Verglichen mi t  den 
bisher iiblichen Sammelperioden yon 10, 30 oder mehr min 
erh~lt man wesentlich stadienhomogenere Gelege. Eine 
weitere Verkiirzung der Sammelperiode unter 3 rain ist 
wegen der stark abnehmenden Anzahl Eier j e Gelege nicht 
m6glich. Vorausgesetzt, dass alle St6rungen der Fliegen 
durch Erschtitterungen, Licht, Temperaturschwankungen 
usw. ausgeschaltet werden, k6nnen z,B. fiir strahlenbio- 
logische Exper imente  zahlreiche 3-min-Gelege im Laufe 
yon 6 oder mehr Stunden gewonnen werden. 
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S T U D I O R U M  P R O G R E S S U S  

Factors Influencing Rates of T a i l  Regenerat ion in the Lizard A n o l i s  c a ro l i ne ns i s  

In an investigation of the somatotropic effects of certain 
hormones in the lizard A nolis carolinensis, tail regeneration 
was studied as one of a number of physiological variables 
related to growth 1. In spite of a rigidly controlled experi- 
mental  regime and use of only males of restricted age and 
size, considerable individual variat ion in tail regeneration 
was found. Although such variations have been reported ~,a 
they have not been studied in detail. There are conflicting 
reports regarding certain possible regulatory factors in 
lacertilian tail regeneration, especially the role of the verte- 
bral au to tomy plane, and there have been speculations on 
largely uninvestigated factors such as epidermal involve- 
ment. We at tempted to elucidate the basis for individffal 
variat ion in the regenerative response in A.  carolinensis by 
examining these and other factors, especially temperature.  

2daterials and methods. In early September, 60 adult  
male A. carolinensis (average snout-vent  length 54.5 mm, 
body weight 5.0 g) were put  at 32 =h 0.5°C with 6 h light 
daily 4. Some animals were injected with gonadotropins, or 
gonadotropins plus prolactin, but  there were no significant 
differences in tail regeneration and the data were pooled 
for this analysis. Procedures for hand-feeding, assessing 
growth and autopsy are reported elsewhere 1. 

The original tail (average length I24 ram, range 111-138) 
was amputated with a razor blade 18-21 mm behind the 
vent :  amputa ted  portions averaged 360 rag. None of the 
animals appeared to have had previously regenerated tails 
except at  the very tip. The length of the regenerating 

tissue was measured weekly and after 6 weeks the newly 
regenerated portion was removed and weighed. 

The epidermal condition at amputat ion and the position 
of amputat ion relative to the natural  autotomy plane 
(Figure t) was determined from histological preparations 
of the proximal 1.5 cm of the amputated portion: methods 
are described elsewhere 5. 

In order to facilitate comparison between our results 
and those of previous workers who have used temperatures 
around 18-22°C, a second experiment at 21°C was con- 
ducted with 18 males in April. Ad libitum feeding main- 
tained or increased the animals' weights. Severals were 
transferred to higher temperatures as described below. 

Results. Tail  regeneration at 32°C (Figures 2 and 3). No 
detectable elongation occurred until 7-10 days after ampu- 
tation, and then there was a period of rapid growth 
averaging 1.5 mm/day  from the 14th to the 28th day. The 
average growth rate for the 10th to 42nd day after ampu- 
tation was 0.98 mm/day.  The mean length of the regener- 
ated tail at the end of 6 weeks averaged 28.5 ram, repre- 
senting 28% replacement of amputated tissue. Prominent 

1 p. LICHT, Gem comp. Endocr. 9, 49 (1967). 
S. V. BRYANT and A. D'A. BELLAIRS, J. Linn. Soc. (Zool.) d6, 279 
(1967). 

a y. L. WERNER, Acta Zool. 48, 103 (1967). 
a p. Llcm', Am. MidL Nat. 79, 149 (1968). 
5 p. F. A. MADmRSON and P. LICHT, J. Morph. 123, 157 (1957). 
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Fig. 1. Section of tail vertebrae of A. carolinensis showing the positions used to designate planes of amputation referred to in 
Figure 3. Although amputations occurred at all positions, when the cut passed through the soft tissues at positions 2 and 4, there was a 
tendency Ior the vertebrae to separate at the natural autotomy plane (position No. 3, at arrow). 

scales a n d  g rea t ly  r educed  g r o w t h  r a t e s  d u r i n g  t he  6 t h  
week  sugges ted  t h a t  t he  r egene ra t e s  were a p p r o a c h i n g  
t h e i r  f ina l  l eng th .  

T h e  r e g e n e r a t e d  ta i ls  a v e r a g e d  109 m g  ( range 45-180  rag) 
a t  au topsy ,  a n  a v e r a g e  r e p l a c e m e n t  of 30%.  T h e  f ina l  
l e n g t h  a n d  we igh t s  of t h e  r egene ra t e s  were  h igh ly  corre-  
l a t ed  (r = 0.8, p < 0.001). S h o r t  ta i l s  t e n d e d  to  be  pro-  
p o r t i o n a l l y  l i gh t e r  (3 m g / m m )  t h a n  t he  long  ones  
(4.3 m g / m m ) .  I n  general ,  i n d i v i d u a l  d i f ferences  in  these  
f inal  va lues  ref lec ted  c o n s i s t e n t  d i f ferences  in r e g e n e r a t i o n  
ra t e s  t h r o u g h o u t  t h e  e x p e r i m e n t a l  per iod.  

Desp i t e  t he  r e l a t i ve ly  un i fo rm  r a t e  of b l a s t e m a  fo rma-  
t ion,  r a t e s  a n d  f ina l  e x t e n t  of ta i l  r e g e n e r a t i o n  dif fered 
m a r k e d l y  a m o n g  t h e  a n i m a l s  s tud ied .  

T h e  fol lowing fac to rs  were  t e s t ed  a g a i n s t  f ina l  l e n g t h  
a n d  w e i g h t  of t h e  r egene ra t e s :  in i t i a l  a n d  f ina l  b o d y  
weight ,  c h a n g e  in b o d y  w e i g h t  (all ga ined  w e i g h t  b u t  t h i s  
r a n g e d  f rom 1 -25%) ,  c h a n g e  in  b o d y  ( snou t -ven t )  l eng th ,  
f inal  w e i g h t  of t h e  l iver  a n d  a b d o m i n a l  f a t  bodies,  tes-  
t i cu la r  we igh t  a n d  condi t ion ,  a n d  t h y r o i d  ep i the l i a l  h e i g h t  
a t  au topsy .  N o n e  of these  v a r i a b l e s  were  s ign i f i can t ly  
co r re l a t ed  (p > 0.10) w i t h  ta i l  r egene ra t ion .  

T h e r e  was  no  co r re l a t ion  b e t w e e n  ta i l  r e g e n e r a t i o n  a n d  
t h e  pos i t ion  of a m p u t a t i o n  w i t h  r e spec t  to  t h e  a u t o t o m y  
p l ane  no r  t he  or ig ina l  e p i d e r m a l  c o n d i t i o n  (Figure  3). 

Tai l  regeneration at 21 °C. A t  21 °C, t h e  t i m e  for  t h e  f i rs t  
e x t e r n a l  s igns  of b l a s t e m a  f o r m a t i o n  to  b e c o m e  e v i d e n t  
a v e r a g e d  36 days ,  a f t e r  35 d a y s  in 8 i n d i v i d u a l s  a n d  on  t h e  
28th,  39th,  42nd  a n d  45 th  d a y  in  4 o thers .  Th i s  c o n t r a s t s  
w i t h  a n  a v e r a g e  of a b o u t  8 d a y s  a t  32 °C. T h e r e  was  o n l y  
negl ig ible  ta i l  g r o w t h  d u r i n g  t h e  2 weeks  fol lowing t h e  
a p p e a r a n c e  of t h e  b l a s t e m a .  T h e  r egene ra t e s  grew to  
4 -7  m m  w i t h i n  t h e  n e x t  m o n t h ,  a v e r a g i n g  0.15 r a m / d a y .  
F o u r  a n i m a l s  h a d  r e g e n e r a t e d  ta i ls  of l eng ths :  3, 11, 14 
and  20 m m  respec t ive ly  a f t e r  6 m o n t h s  a n d  no  increase  
occur red  d u r i n g  a f u r t h e r  4 m o n t h s .  

Th ree  l izards  were t r a n s f e r r e d  f rom 21-32°C  14 d a y s  
a f t e r  a m p u t a t i o n .  B l a s t e m a  f o r m a t i o n  was  obse rved  6 d a y s  
a f t e r  t h e  t r ans fe r .  Thus ,  t h e r e  was  a p p a r e n t l y  l i t t l e  p ro-  
gress  t o w a r d  b l a s t e m a  f o r m a t i o n  in t h e  f i rs t  2 weeks  a t  
t h e  lower  t e m p e r a t u r e .  5 a n i m a l s  k e p t  in i t i a l ly  a t  21 °C 
were  t r a n s f e r r e d  to  32 °C a f t e r  b l a s t e m a  fo rma t ion .  I n  t h e  
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Fig. 2. Tai l  regeneration at 32 °C in adult male A. carolinensis. The 
central bold curve shows the mean weekly values of 60 animals. The 
thinner lines depict values for individuals selected to illustrate the 
variation in regeneration rates. 
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fol lowing 3 weeks  a t  t h e  h ighe r  t e m p e r a t u r e ,  ta i l  r egenera -  
t i on  p roceeded  a t  a p p r o x i m a t e l y  t h e  s a m e  r a t e  - 0.92 m m  
p e r  d a y  - as  in  t hose  m a i n t a i n e d  c o n t i n u o u s l y  a t  32°C 
(see above) .  I n  6 a n i m a l s  t r a n s f e r r e d  f rom 21-25  °C a f t e r  
b l a s t e m a  fo rma t ion ,  t h e  ta i l s  grew a n  ave r age  of 6.5 m m  
(range 2-14  m m )  in 3 weeks, i.e. 0.3 m m / d a y .  Tai l  r egenera -  
t i on  ef fec t ively  ceased w h e n  t h e  l izards  were r e t u r n e d  to 
21 °C a f t e r  3 weeks  a t  t h e  2 h i g h e r  t e m p e r a t u r e s .  

Discussion.  The  effects  of t e m p e r a t u r e  on  l izard  ta i l  
r e g e n e r a t i o n  h a v e  n o t  p r ev ious ly  been  e x a m i n e d  q u a n t i -  
t a t i ve ly .  Our  r e su l t s  i nd i ca t e  t h a t  t e m p e r a t u r e  m a y  in-  
f luence  a t  l eas t  3 d i f f e ren t  a spec t s  of t h e  r e g e n e r a t i v e  
process  (Table).  C o m p a r i s o n  of resu l t s  o b t a i n e d  b e t w e e n  
21 a n d  32 °C ind i ca t e  t h a t  t h e  h ighe r  t e m p e r a t u r e  acceler-  
a tes  b o t h  r a t e s  of b l a s t e m a  f o r m a t i o n  a n d  s u b s e q u e n t  
r e g e n e r a t i o n  ra tes .  However ,  t he  l a t t e r  process  is seen to 
be  c o n s i d e r a b l y  more  t e m p e r a t u r e  d e p e n d e n t  t h a n  t h e  
f o r m e r  w h e n  Q10 va lues  a re  c o m p a r e d  (Table) .  F ina l ly ,  
t e m p e r a t u r e  in f luences  t he  f ina l  fo rm of t h e  r e g e n e r a t e d  
tai l ,  a sma l l e r  p r o p o r t i o n  be ing  rep laced  a t  t h e  lower  
t e m p e r a t u r e .  S imi la r  v a r i a t i o n s  in  r e g e n e r a t i o n  r a t e s  are, 
however ,  e v i d e n t  a t  b o t h  t e m p e r a t u r e s .  

T h e  r a t e s  of r e g e n e r a t i o n  obse rved  a t  21 °C in th i s  s t u d y  
are  s imi la r  to  t hose  p rev ious ly  r e p o r t e d  for  A .  carolinensis 
a t  t h i s  t e m p e r a t u r e  e-8. TASSAVA a n d  G o s s  s r e p o r t e d  a 
r e p l a c e m e n t  of a b o u t  23% b y  l e n g t h  of t h e  a m p u t a t e d  
t i s sue  a f t e r  133 days .  T h e  d i s c r e p a n c y  b e t w e e n  t h i s  v a l u e  
a n d  t h e  smal l e r  v a l u e  o b s e r v e d  in ou r  s t u d y  (17%) m a y  
be  due  to  t he  smal l  s ample  sizes i n v o l v e d  here  a n d  to  
s l ight  d i f ferences  in t he  a m o u n t  of ta i l  a m p u t a t e d  (see 
below).  T h e y  also used  smal le r  (younger  ?) i nd iv idua l s  a n d  
d id  n o t  def ine  t h e  sexes. Never the less ,  c o m p a r i s o n  of t h e i r  
va lue  w i t h  t h a t  o b s e r v e d  a t  32°C f u r t h e r  con f i rms  ou r  
conc lus ion  t h a t  t he  f ina l  l e n g t h  r e g e n e r a t e d  is t e m p e r a t u r e  
d e p e n d e n t .  

Poss ib le  effects  of t h e  i n d i v i d u a l s '  n u t r i t i o n a l  s t a t e  a n d  
i ts  c a p a c i t y  for  ta i l  r e g e n e r a t i o n  were  p r e s u m a b l y  mini-  
mized  in our  s t u d y  t h r o u g h  t he  use of isocaloric feeding,  
suff ic ient  to  p r o m o t e  some w e i g h t  gain.  Never the less ,  we 
obse rved  no  inf luence  of b o d y  g r o w t h  on  r e g e n e r a t i o n  
ra t e s  desp i te  v a r i a t i o n s  in  w e i g h t  gain  b e t w e e n  1% a n d  
25% of in i t ia l  b o d y  we igh t  a n d  l inea r  increases  of 0 - 6  m m .  
Thus ,  t h e r e  a p p e a r s  to  be  l i t t l e  in f luence  of t h e  n u t r i t i o n a l  
s t a t e  as  long  as  b o d y  we igh t  is m a i n t a i n e d ;  i.e. in  t h e  
absence  of s t a r v a t i o n .  

Some  workers  2,7,9 h a v e  r epo r t ed  a p p a r e n t  i n h i b i t i o n  or 
r e t a r d a t i o n  of r e g e n e r a t i o n  fol lowing i n t e r v e r t e b r a l  a m p u -  
t a t i on .  A l t h o u g h  in t e r - f ami l i a l  d i f ferences  in  t h e  i m por t -  
ance  of th i s  f ac to r  m a y  exist ,  we no t e  t h a t  in  al l  3 s tudies ,  
t h e  s a m p l e  sizes were v e r y  small .  O u r  d a t a  s u p p o r t  
p r ev ious  conc lus ions  3,x0,n t h a t  t h e r e  is no  co r re l a t ion  be-  
t w e e n  t h e  pos i t ion  of v e r t e b r a l  b r e a k a g e  a n d  t h e  subse-  
q u e n t  r a t e  or  e x t e n t  of r egene ra t ion .  

T h e  poss ible  role of t he  ep ide rmis  as a mod i fy ing  in- 
f luence  in ta i l  r e g e n e r a t i o n  is sugges ted  b y  work  a t t e m p t -  
ing to  exp la in  t h e  lack of r e g e n e r a t i v e  response  in a n u r a n  
l imbs  b y  r ap id  o v e r g r o w t h  of t he  ep ide rmis  p r e v e n t i n g  
b l a s t e m a  f o r m a t i o n  12. R e c e n t  s tud ies  of t he  s t r a t u m  
g e r m i n a t i v u m  of t h e  s q u a m a t e  ep ide rmis  t h r o u g h o u t  t h e  
s lough ing  cycle (PANG, MADERSON a n d  ROTH, u n p u b l i s h e d  
da ta )  h a v e  s h o w n  peaks  of mi to t i c  a c t i v i t y  a t  3 p o i n t s  in 
t h e  cycle. However ,  t h e  o b s e r v a t i o n s  p r e s e n t e d  here  sug- 
ges t  t h a t  t h e  s tages  w i t h  wh ich  these  p e a k s  are  assoc ia ted  s 
do n o t  a p p e a r  to  h a v e  a n y  effect  on  r e g e n e r a t i v e  capac i ty .  

A v a r i e t y  of fac to rs  o t h e r  t h a n  those  d i scussed  a b o v e  
h a v e  been  sugges ted  as  mod i fy ing  inf luences  in  l acer t i l i an  
ta i l  r egene ra t ion .  BRYANT a n d  BELLAIRS ~t a n d  TASSAVA 
a n d  G o s s  s d e m o n s t r a t e d  t h a t  r a t e s  of r e g e n e r a t i o n  (bu t  
no t  t h e  f inal  p r o p o r t i o n  regenera ted )  inc reased  in p ropor -  
t i on  to  t h e  a m o u n t  of ta i l  r emoved .  HUGHES a n d  NEW xa 

Effects of temperature on tail regeneration in Anolis  carolinensis ~ 

Regenerative process Body temperature Q10 

21 °C 32 °C 

(1) Time to blastema 36.2 8 3.9 
appearance (days) 

(2) Rate of tail elongation : 

(a) during first month after 0.15 0.98 5.5 
blastema formation (ram/day) 

(b) during 10 days of maximum 0.23 1.50 5.4 
growth ~ (mmlday) 

(3) Final proportion of tail 17 28 
replaced (% tail removed) 

All values are means for 60 animals, b This period begins 20 days 
after amputat ion at 32 °C and 76 days after amputat ion at  21 °C. 
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Fig. 3. Relation between final tail weight and epidermal stage at  
time of amputat ion (top) and amputat ion plane within tail (bottom) 
for 24 of the 60 lizards studied representing the range of regenerative 
response. The same relationship is seen if final tail  length is used. 
Epidermal stages are based on those described for ,4. carolinensisS: 
stage 1 is a 'resting' stage that  lasts 9-10 days following sloughing 
and stages 2-6 represent the 'proliferative' phase leading to the next 
molt after another 9-11 days at 32°C. Amputation planes correspond 
to the positions designated in Figure l .  

6 R, P. KAMRIN and M. S~t'~GER, J. exp. Zool. 128, 611 (1955). 
J. T. JAmSON, Herpetologica 20, 145 (1964). 
R. A. TASSAVA and R. J. Goss, Growth 30, 9 (1966). 
L. A. MOFrAT and A. o'A. BELLAmS, J. Embryol. exp. Morph. /2, 
769 (1964). 

to  W. N. F. Woont.A~U, Q. JI microsc. Sci. 65, 63 (1920). 
ll 13. SLOTOPOLSYK, Zool. Jb. Anat. d3, 219 (1922). 
1~ S. M. RosE, in Biology o] the Amphibia (Ed. J. A. MOORE; Acad. 

Press, New York 1964), p. 545. 
la A. HUGHES and D. NEw, J. Embryol. exp. Morph. 7, 281 (1959). 
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a n d  BRYANT a n d  BELLAIRS 2 showed  t h a t  r epea t ed  au to -  
t o m i e s  lowered r e g e n e r a t i o n  ra tes .  N e i t h e r  of these  fac to rs  
were  i n v o l v e d  in t h e  p r e s e n t  s tudy ,  t h o u g h  fa i lure  to  
con t ro l  t h e m  would  p r e s u m a b l y  give rise to  v a r i a t i o n  be-  
y o n d  t h a t  r e p o r t e d  here.  

Fie ld  s tud ies  h a v e  led to  sugges t ions  t h a t  t he  age a n d  
' a c t i v i t y '  of i nd iv idua l s  m a y  mod i fy  ta i l  r e g e n e r a t i o n  ~4-~. 
I n  v iew of t h e  wide  v a r i a t i o n s  in  r e g e n e r a t i o n  o b t a i n e d  
u n d e r  r e l a t i ve ly  u n i f o r m  e x p e r i m e n t a l  condi t ions ,  we 
sugges t  t h a t  conc lus ions  b a s e d  o n  field s t ud i e s  i n v o l v i n g  
sma l l  s a m p l e  sizes m a y  be  t enuous .  

T h e  p e r i p h e r a l  i n n e r v a t i o n  (see re ferences  in  ZIKA a n d  
SINGER 17) a n d  t h e  e p e n d y m a  Is h a v e  b e e n  s h o w n  to  be  
i m p o r t a n t  d e t e r m i n a n t s  of w h e t h e r  r e g e n e r a t i o n  will  occur,  
b u t  t h e i r  in I luence  o n  t h e  r a t e s  ot ~:ail r e g e n e r a t i o n  h a s  
n o t  been  e x a m i n e d  in  detai l .  Such  fac to rs  m a y  under l i e  
t h e  large  degree  of v a r i a b i l i t y  in  our  s t u d y  t h a t  was  un -  
a c c o u n t e d  for  b y  fac to rs  genera l ly  t h o u g h t  to  in f luence  
r e g e n e r a t i o n  ra tes .  

W e  emphas i ze  t he  need  for  care  in  t h e  se lec t ion of s ample  
sizes in  ta i l  r e g e n e r a t i o n  s tud ies  even  w h e n  t h e  cond i t i ons  
of t h e  spec imens  a n d  e x p e r i m e n t a l  reg ime  are  r e l a t i ve ly  
un i fo rm.  The  p r o f o u n d  t e m p e r a t u r e  effects  on  ta i l  regener -  
a t i o n  ra ise  d o u b t s  r e g a r d i n g  t h e  v a l i d i t y  of in te rspec i f ic  
c o m p a r i s o n s  based  on  s tud ies  whe re  ' c o m p a r a b l e '  t e m p e r -  
a t u r e s  were  n o t  used  for  all species. I n  th i s  regard ,  we 
sugges t  t h a t  cogn izance  be  t a k e n  of t h e  species cha rac -  
t e r i s t i c  p re fe r r ed  b o d y  t e m p e r a t u r e s  4. These  cons idera -  
t ions  m a y  also be  useful  in  e x p e r i m e n t a l  des ign  s ince  re- 
g e n e r a t i o n  r a t e s  m o s t  a d v a n t a g e o u s  for s t u d y  c a n  be  
a t t a i n e d  b y  se lec t ing  a p p r o p r i a t e  t e m p e r a t u r e s  19. 

Rdsumd. L 'S tude  du  p h ~ n o m ~ n e  de  rSgSnSrat ion de la 
queue  chez  Ie mgde a d u l t e  du  16zard Anolis carolinensis, 
5, 32 °C, s ' e s t  m o n t r 6  e x t r ~ m e m e n t  v a r i a b l e  mSme  d a n s  

des  cond i t ions  un i fo rmes .  Ces v a r i a t i o n s  n ' S t a i e n t  en  re la-  
t i on  n i  avec  les d i m e n s i o n s  n i  avec  l ' a c c r o i s s e m e n t  du  
corps,  n i  avec  l ' e n d r o i t  de l ' a m p u t a t i o n  d a n s  la  ve r tgb re ,  
ni a v e c l a  c o n d i t i o n  de  l 'Sp ide rme  au  m o m e n t  de l ' a m p u t a -  
t ion.  L ' 6 t u d e / l  21 °C a m o n t r 6  que  les effets  de  la  t e m p S r a -  
t u r e  d i f f e ren t  selon les phases  d u  processus  r6gSnSratif .  Le  
t e m p s  de  f o r m a t i o n  du  b l a s t , m e  a d o n n *  u s e  m o y e n n e  de  
36,2 jours ,  ma i s  de  8 jour s  ~t 32°C, Qlo = 3,9; p e n d a n t  le 
ranis  s u i v a n t ,  la  c ro issance  f a t  ~ peu  pros  de  0,15 m m  p a r  
j o u r  m a i s  de  0,98 m m  p a r  j ou r  5. 32 °C, QlO = 5,5. Au t e r m e  
de  sa rSgSnSrat ion,  la  queue  n ' a  a t t e i n t  que  le 17~o de  sa  
longueur ,  m ~ m e  10 ranis  apr~s  l ' opSra t ion ,  t a n d i s  qu 'e l l e  
a t t e i g n a i t  28~o au  b o u t  de 6 s ema ines  ~t 32 °C. 
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A v i a n  C a r d i o v a s c u l a r  P a r a m e t e r s :  E f f e c t  o f  I n t r a v e n o u s  O s m o t i c  A g e n t s ,  R e l a t i o n  t o  S a l t  G l a n d  

S e c r e t i o n  

I n t e r e s t  in  t he  a v i a n  (nasal)  sa l t  g l and  w h i c h  serves  as 
a n  e x t r a r e n a l  o s m o r e g u l a t o r y  s y s t e m  1, led us to  specu la te  
w h a t  effects  h y p e r t o n i c  i.v. o smot i c  agents ,  w h i c h  cause  
t he  g l and  to  secre te  h y p e r t o n i c  s o d i u m  chloride,  m i g h t  
h a v e  on  r e p r e s e n t a t i v e  c a r d i o v a s c u l a r  a n d  p l a s m a  electro-  
ly te  p a r a m e t e r s .  Also, we q u e s t i o n e d  w h a t  r o l e t h e s e e v e n t s  
m i g h t  h a v e  in t he  i n i t i a t i o n  of t h e  sec re to ry  response.  In -  
d i r ec t  ev idence  was  o b t a i n e d  b y  m e a s u r i n g  t h e  fol lowing 
p a r a m e t e r s  in  t h e  p e n t o b a r b i t a l  a n e s t h e t i z e d  goose:  b lood  
pressure ,  h e a r t  ra te ,  b lood  flow in b o t h  ca ro t ids  a n d  t he  
r i g h t  a l a r  a r t e r y  b lood  flow, b lood  vo lume,  e r y t h r o c y t e  
vo lume ,  a n d  p l a s m a  sodium,  p o t a s s i u m ,  a n d  osmot i c  con-  
c e n t r a t i o n  va lues  a t  va r ious  t i m e s  before  a n d  a f t e r  i .v. 
a d m i n i s t r a t i o n  of  10 ml  each  of 10~o s o d i u m  chlor ide  a n d  
2 0 ~  sucrose.  Ana lys i s  of t h e  ev idence  sugges t s  t h a t  t h e  
inc reases  in  b lood  v o l u m e  m a y  be  t h e  m e a s u r a b l e  i n i t i a t i n g  
s t imu l i  for  sa l t  g l and  secre t ion .  

Two  mongre l  dogs  a n d  7 Toulouse  domes t i c  geese were  
used  in t h i s  s tudy .  T h e  geese were  m a i n t a i n e d  on  1 .5% 
s o d i u m  chlor ide  a n d  0.05~/o p o t a s s i u m  chlor ide  d r i n k i n g  
w a t e r  to  h y p e r t r o p h y  t h e  sa l t  g l and  a n d  m a k e  i t  f unc t iona l .  
P u r i n a  p igeon  chow was  g iven  ad  l i b i t um.  T o t a l  c a r o t i d  
a n d  a l a r  b lood flows were m e a s u r e d  in t h e  h e p a r i n i z e d  b i rd  
w i t h  p r e c a l i b r a t e d  c a n n u l a t i n g  flow p r o b e s  2 (EMP-300  
I .D.  1/1 * a n d  X/s inches)  a n d  a d u a l - c h a n n e l  f l owmete r  
m a n u f a c t u r e d  b y  Caro l ina  Medica l  E lec t ron ics ,  Inc .  
L a t e r a l  b lood  p ressu re  was r ecorded  f rom a p o r t  in  t h e  

b lood  flow p r o b e  on  t h e  a l a r  a r t e r y  us ing  a S t a t h a m  b lood  
pressure  t r an sduce r .  Blood v o l u m e  was  d e t e r m i n e d  b y  t he  
R I H S A  s i so tope  d i lu t ion  m e t h o d  us ing  a V o l S m e t r o n  4 
i n s t r u m e n t  se t  on  t he  0.5 1 scale a n d  us ing  2.0 ml  spec imen  
tubes .  P r e l i m i n a r y  e x p e r i m e n t s  r evea led  t h a t  o p t i m a l  
m i x i n g  of R I H  SA in t he  goose occur red  b y  4 ra in  pos t  in jec-  
t i on  t ime.  Therefore ,  th i s  dose -mix ing  t i m e  was  cons idered  
as a m i n i m u m  in all s u b s e q u e n t  v o l u m e  d e t e r m i n a t i o n s .  
E r y t h r o c y t e  vo lumes ,  a t  each  b lood  v o l u m e  sample  t ime,  
were  ca l cu l a t ed  f rom m i c r o - h e m a t o c r i t  a n d  b lood v o l u m e  
d e t e r m i n a t i o n s .  P l a s m a  s o d i u m  a n d  p o t a s s i u m  c o n c e n t r a -  
t ions  were  d e t e r m i n e d  a t  e ach  b lood  v o l u m e  s a m p l e  t i m e  
o n  f resh ly  d r a w n  p l a s m a  us ing  a n  i n t e r n a l  l i t h i u m  s t a n d a r d  
f l ame  p h o t o m e t e r  5. P l a s m a  osmot i c  c o n c e n t r a t i o n s  were  
d e t e r m i n e d  us ing  a m i c r o v o l u m e  A d v a n c e d  O s m o m e t e r %  

1 K. SCHMtDT-NIIELSEN, G. B. JORGENSEN and O. Osam, Am. J. 
Physiol. 193, I01 (1958). 
R. F. BOND, J. appt. Physiol. 22, 358 (1967). 

8 RIHSA: Radio Iodine Human Serum Albumin from Ames 
Atomium Inc. 

4 Vol6metron BV-3 from Ames Atomimn Inc., BiUerica, Mass. 
Flame Photometer, Model 142, Instrumentation Laboratories; 
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Advanced Osmometer, Type 9413. Advanced Instruments, Inc., 
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