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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 %  
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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; 
Boston, Mass. 
Advanced Osmometer, Type 9413. Advanced Instruments, Inc., 
Newton-Heights, Mass. 



15. 10.1968 

Intravenous osmotiesin the goose4-S.E.(n = 7) 

Speeialia 1087 

Period Time B.P. Heart rate 
(rain) (ram Hg) (per rain} 

Total Alar flow Blood vol. Vol. RBC 
carotid flow (mllmin) (ml) (ml) 
(ml/min) 

Plasma Plasma Plasma 
Na(mEq/l} K(mEq/1) mOsmol. 

Control -2 

NaC1 0 
(10 ml, 10%) 4 

8 

16 

36 

Control 40 

Sucrose 41 
(10 ml, 20%) 45 

49 

57 

77 

Statistical 
evaluation 

89.5 ~ 334 • t7.3a,b 7.4~,b 288 • 107,,b 152 ~ 3.8 • 314-.b,~ 
4- 4.2 4- 8.2 4- 1.2 4- 1.0 4- 6.0 4- 8.5 4- 3.1 :L 0.1 4- 4.8 

95.5 ~ 352 ~ 31.0 ~ 26.0~ 415 • 129 • 159 3.5 327 b 
4- 5.3 :h 9.1 4- 2.4 4- 2.2 4- 5,1 4- 5.7 4- 3.2 4- 0.2 4- 5.1 

76.5 341 21.5 15.3 391" 137 b 170" 4.1 342 ~ 
4- 3.8 =~ 7.3 -t- 2.2 4- 2.1 4- 4.3 4- 5.2 4- 3.8 4- 0.3 4- 5.2 

73.0 348 17.5 15.3 282 100 158 4.4 353 
4- 2.9 4- 6.4 4- 1.5 q- 1.9 -t- 3.2 4- 4.1 4- 3.2 4- 0.2 4- 5.4 

76.7 322 21.5 b 13.1 b 287 82.0 155 5.1 ~ 357" 
4- 3.9 4- 8.3 4- 2.0 4- 1.8 4- 3.4 4- 3.2 -I- 3.1 4- 0.4 :h 5.3 

75.0 b 325b, e 21.3 e 13.2 e 290 b 90 147 4.0 320 b 
4- 2.8 4- 7.7 :h 1.9 -I- 1.5 4- 3.3 :h 3.7 4- 2.7 -t- 0.3 -4- 4.6 

81.5 b 350 b 28.5 ° 19.8o 378 b 95.0 
q- 4.1 ± 6.9 4- 2.6 t 2.1 -I- 4.1 4- 3.9 

75.2 358 23.0 15.6 444 134 b 
-t- 3.8 4- 5.3 4- 2.4 4- 1.7 -t- 5.1 ± 4.3 

71.4 350 23.0 15.6 444 ~ 134 
4- 3.7 4- 9.1 4- 2.2 4- 1.5 4- 4.1 4- 3.7 

72.3 369 ~ 16.3 7.5 - - 
4- 3.8 4- 6.6 ~ 1.7 -f- 1.1 

"p<70.95 "p<70.2 ~p<0.001 ~p<o.001 "p<70.001 ~p<70.1 
~p<0 .95  bp<70.2 bp<0 .01  b p < 0 . 0 2  bp<0.001 bp<70.02 

~p <7 0.005 ~p <7 0.1 ~p < 0.05 

149 4.0 318 
4- 2.8 q- 0.3 i 4.6 

153 3.2 331 b 
4- 3.2 4- 0.2 ~ 4.9 

153 3.2 318 
4- 2.7 4- 0.3 :h 4.5 

153 3.5 321 
+ 2.9 ± 0.1 :h 5.0 

• p <7 0.005 ~ p <70.01 ~ p < 0.005 
bp < 0.2 
b p < 0.0I 

The d a t a  f rom t h e  7 geese are found  in the  Table.  The 
cont ro l  per iod d a t a  were  col lected 2 rain before the  i.v. 
sod ium chloride (NaC1) osmot ic  load was  g iven a t  0-time. 
The  blood pressure  (BP), h e a r t  rate ,  t o t a l  ca ro t id  flow, 
alar  f low and  blood vo lume m e a s u r e m e n t s  were m a d e  a t  
se lected 4 rain in te rva l s  for 36 min.  Blood samples  were  
secured for d e t e r m i n a t i ons  of e r y t h r o c y t e  (RBC) volume,  
p l a s m a  sod ium (Na) and  po t a s s ium (K). A t  41 min  the  i.v. 
sucrose  load was  g iven  and  the  same p a r a m e t e r s  as t hose  
l i s ted  for sod ium chlor ide were  measu red  a t  se lected 4 min  
in te rva l s  for up  to  77 min  to ta l  t ime.  E x a m i n a t i o n  of t h e  
d a t a  in t he  TaMe and s ta t i s t i ca l  eva lua t ion  shows no 
s igni f icant  di f ference in the  b lood pressure  or  hea r t  r a te  
unt i l  one compares  t he  h e a r t  r a te  va lue  a t  t he  end of the  
sod ium chlor ide  per iod  (36 rain) w i th  t h a t  a t  t h e  end of 
t he  sucrose per iod (77 rain). I t  is diff icul t  to  expla in  t he  
h igh  h e a r t  r a te  a t  77 min  in view of t h e  o the r  values  
ob ta ined  a t  th is  t ime.  The to ta l  ca ro t id  blood flow in- 
creased s igni f icant ly  only  br ief ly a t  4 rain following b o t h  
the  sod ium chlor ide and  sucrose osmot ic  loads. However ,  
t he  alar  (wing bed) flow shows a h ighly  s igni f icant  increase 
t h r o u g h o u t  t h e  sod ium chlor ide  per iod  and  a f u r t he r  smal l  
b u t  s igni f icant  increase in the  f i rs t  4 min  per iod  of the  
sucrose  per iod.  

The  blood vo lume  increased s igni f icant ly  du r ing  the  
f irs t  2 sample  per iods  of t h e  sod ium chlor ide  per iod  and  
the  f irs t  3 samples  measu red  dur ing  the  sucrose  period.  
Sucrose thus  caused  a more  pro longed  e leva t ion  in blood 
vo lume  t h a n  sod ium chloride.  E r y t h r o c y t e  vo lumes  reach  
the i r  h ighes t  values  in t he  per iod jus t  fol lowing the  
m a x i m a l  increases  in b lood volume.  The h y p e r t o n i c  solu- 
t ion  m a y  have  caused  red blood cell damage ,  t h o u g h  no 

visual  ev idence  of hemolys is  was  seen in t he  p lasma.  This  
increase in e r y t h r o c y t e  vo lume  p r o b a b l y  d e m o n s t r a t e s  t he  
ab i l i ty  of the  goose to  release s to red  e ry th rocy tes .  The  
values  for p l a s ma  sod ium (Na) d e m o n s t r a t e s  t he  rap id  
equi l ibra t ion  of sod ium chloride wi th  the  in te rs t i t i a l  space.  
A t  4 rain following t h e  a d m i n i s t r a t i o n  of 1.0 g of t h e  
sod ium chlor ide solut ion,  t he  p l a s ma  sod ium is no t  signifi- 
c a n t l y  increased.  W h e t h e r  the  s igni f icant ly  h igher  va lue  
of 170 mEq/1 a t  8 rain r ep resen t s  a r e b o u n d  event ,  we 
c a n n o t  s t a t e  wi th  ce r t a in ty .  I t  is in te res t ing  to  no te  t h a t  
t he  sod ium re -en te rs  t h e  vascula r  space  to  m a i n t a i n  a 
c o n s t a n t  p l a sma  sod ium in the  face of e x p a n d i n g  blood 
vo lume  dur ing  b o t h  periods.  F ina l ly  t h e  p l a s ma  po t a s s ium 
(K) values  show a progress ive  increase which  becomes  
h ighly  s igni f icant  a t  the  end of the  sod ium chlor ide per iod.  
This  increase m a y  be re la ted  to  e r y t h r o c y t e  d a m a g e  and  
release of e r y t h r o c y t e  po t a s s ium in to  t he  p lasma.  P l a s ma  
po t a s s ium values  dur ing  the  sucrose per iod  suggests  t h a t  
sucrose m a y  be causing a c learance of po ta s s ium f rom the  
p lasma.  This  migh t  ind ica te  t h a t  sod ium ion or ionic 
s t r e n g t h  is more  i m p o r t a n t  t h a n  osmot ic  pressure  in de- 
p le t ing  p o t a s s i u m  f rom e ry th rocy t e s .  

Final ly ,  m e a s u r e m e n t  of p l a s m a  osmot ic  c o n c e n t r a t i o ns  
show s igni f icant  increases  above  cont ro l  values  f rom 8 rain 
t h r o u g h o u t  t h e  r e m a i n d e r  of t he  sod ium chlor ide  period.  
Also, t he  osmot ic  c o n c e n t r a t i o n  increased s igni f icant ly  in 
the  sucrose per iod for a sho r t  t ime  a t  t he  8 rain pos t -  
in jec t ion  t ime  (49 min). I t  is i n t e res t ing  to  no te  t h a t  w h e n  
osmot ic  c o n c e n t r a t i o n  a t t a i n s  a s igni f icant  increase,  ery-  
t h r o c y t e  vo lume and  p lasma  sodium also reach  s ignif icant ly  
h igher  levels t h a n  the i r  respec t ive  cont ro ls  in the  sod ium 
chlor ide period.  Fur the r ,  these  even t s  were s u b s e q u e n t  to  
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significant increases in the parameters measured with the 
exception tha t  plasma sodium did not increase signifi- 
cantly along with erythrocyte volume and osmotic con- 
centration. Therefore, the first event likely to initiate 
secretion from the salt gland is an expanding blood volume. 
However, osmotic concentration may be involved also. 

In order to obtain some comparable data in another 
species, the response of the same variables in 2 dogs to 
i.v. sodium chloride and sucrose osmotics was studied. The 
increases in blood volume to equivalent  doses of the above 
osmotic solutions in the dogs were only about one-half as 
great as those observed in the geese. Also, the period of 
increased blood volume measurements in the dogs rarely 
lasted past 10 rain whereas in the geese, especially with 
sucrose loading, the blood volume measurement lasted at 
least twice as long. 

Other experiments in this laboratory indicate tha t  the 
unanesthetized goose starts salt gland secretion 3-5 rain 
following administration of 10 ml of 10% sodium chloride, 
i.v. and that  the secretion always lasts more than 60 min 7. 

Therefore, the evidence suggests tha t  the changes in 
blood volume caused by the hyperosmotic solutions used 
constitute the most probable stimulus for initiation of the 
secretory response from the avian salt gland. The long 

duration of the secretory response, however, cannot be 
explained by our data. 

Zusammen/assung. Die Wirkung auf Blutdruck, Puls, 
Durchblutung, Blutmenge, Plasma-Kationen und osmoti- 
schen Druck zu i.v. hypertonischem NaC1 und Saecharose 
im Laufe der Zeit wurde in best immten Zeitabst~inden bei 
7 an/isthetisierten G/insen, die der Salzdriisensekretion 
f/ihig sind, gemessen. Die Analyse der Reaktion Iiihrt zu 
der Annahme, dass die Zunahme der Blutmenge und/oder 
die osmotische Konzentration die prim/iren Ereignisse sein 
k6nnten, die die Sekretion der Salzdriisen ausl6sen. 

H. J. BURFORD and R. F. BOND 

Departments o/Pharmacology and Physiology, 
Bowman Gray School of Medicine o[ Wake Forest 
University, Winston-Salem (North Carolina 27103, USA), 
14 June 1968. 

J. B. GILL and H. J. ]3URFORD, unpublished observations. 

T E R M I N O L O G I A  

'Chiral-Optical  E f f e c t s ' ,  a C o m m o n  T e r m  for Both ORD and CD 

More and more often, the 2 closely related phenomena, 
optical rotatory dispersion (ORD) and circular dichroism 
(CD), have to be discussed together in the scientific 
literature. Such discussions could be much simplified if a 
brief common term were available which would cover the 
essential aspects of both phenomena. I t  seems tha t  'chiral- 
optical effects' would be a suitably short and descriptive 
expression, which would include both ORD and CD (also, 
if desired, the magnetically induced ORD and CD, i.e. the 
Faraday effect) and would thus be useful. We therefore 
wish to propose its adoption. The desirability of having 
available a common term for both ORD and CD was 
discussed with Prof. A. DREIDING during a stay in his 
laboratory at  the Universi ty of Zfirich in 1966; Prof. 
DREIDING has now informed me tha t  he has used a very 
similar term in his lectures. 

Zusammen[assung. Es wird vorgeschlagen, die Termino- 
logic auf dem Gebiet des Zirkulardichroismus und der 
Rotationsdispersion durch Einfiihrnng der gemeinsamen 
Bezeichnung (cChiral-optische Effekte~) zu vereinfachen. 
Auch die analogen magneto-optischen Phgnomene, d.h. 
der Faraday-Effekt ,  k6nnen in den vorgeschlagenen Aus- 
druck einbezogen werden. 

U. WEISS 

Laboratory o] Physical Biology. National Institute o/ 
Arthritis and Metabolic Diseases, Bethesda 
(Maryland 200Jd, USA), d June 1968. 

CONGRE S SU S 

Italy 

Second International Sympos ium on Radiosensit iz ing and Radioprotective Drugs 

Roma, 6-8 May 1969 

Like the first one, the Second International  Symposium 
of Radioprotect ive Drugs will be under the auspices of 
the European Society for Biochemical Pharmacology. 
The Symposium is planned to provide an opportuni ty 
for the exchange of information on recent advances in 
the field of radiation protection and sensitization. Fur ther  

information may be obtained from either one of the follow- 
ing scientific secretaries of the Symposium: Dr. H. Moro- 
son, Sloan Kettering Inst i tute  for Cancer Research, Donald 
S. Walker Laboratory, 145 Boston Post Road, Rye, New 
York, USA. Dr. M. Quintiliani, Ist i tuto Superiore di 
SXnit~, 299, Viale Regina Elena, Roma 00161, Italia. 


