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E q u a t i o n  (7) gives t he  bes t  corre la t ion.  Th i s  e q u a t i o n  
satisfies t he  ' F - t e s t '  1~ a n d  is s t a t i s t i ca l ly  s ign i f ican t  a t  t he  
0.95 conf idence  level, Fa, 3 = 11.3 (F3, a a t  t h e  0.95 level  
is 9.6). E q u a t i o n  (7) is a s ign i f ican t  i m p r o v e m e n t  over  
t h e  t w o - p a r a m e t e r  e q u a t i o n  (6); (El, 3 = 6.8, F v a =  6.8, 
F~,~ e=0.1 = 5.5). Ideal ly ,  one would  l ike to  h a v e  15 d a t a  
po in t s  for a t h r e e  va r i ab l e  equa t ion .  I n  effect, t he re  are 
10 d a t a  po in t s  in  t he  p re sen t  case, b u t  on ly  7 h a v e  been  
used in de r iv ing  t he  equa t ion .  A l t h o u g h  inac t i ve  com- 
p o u n d s  c a n n o t  be  used to f i t  t i le regression,  never the less ,  
t he  fac t  t h a t  e q u a t i o n  (7) p red ic t s  t h e  SCN, O E T  a n d  
OMe c o m p o u n d s  to  h a v e  l i t t l e  or no ac t iv i ty ,  gives con- 
f idence in i ts  correctness .  

The  pos i t ive  coeff icient  w i t h  ~• a n d  w i t h  ~ ind ica tes  
a c t i v i t y  is p r o m o t e d  b y  e l e c t r o n - w i t h d r a w i n g  groups  and  
b y  groups  of h igh  h y d r o p h o b i c i t y .  The  nega t i ve  coeff icient  
w i t h  PE ind ica tes  an  inc reas ing  a c t i v i t y  w i t h  decreas ing  
size of t h e  subs t i t uen t .  

E q u a t i o n  (8), h a v i n g  a fo rm c o m p a r a b l e  to  e q u a t i o n  (7), 
compares  t he  q u a l i t y  of f i t  w i t h  a n o t h e r  p a r a m e t e r  for  
size, E s. 

(8) log A = --1.6416 + 1.4777 E s + 0.3920= + 2.5271 ~I 
s r ~ ~' 

7 0.5950 0,7305 0.8547 

I t  gives t he  same q u a l i t a t i v e  answer  b u t  t he  cor re la t ion  
is poor.  The  s ter ic  p a r a m e t e r  E s  is d i rec t iona l  in na tu re .  
The  fac t  t h a t  E s  gives poore r  resu l t s  t h a n  PE i nd ica tes  a 
b u l k  to le rance  p r o b l e m  r a t h e r  t h a n  a s ter ic  effect  in t he  
Ta f t  sense. 

Discussion. Recen t ly ,  we found  t h r o u g h  X - r a y  crys ta l -  
lographic  s tud ies  ~ a n d  CNDO/2  ca lcu la t ions  ~ t h a t  t he  
c o n f o r m a t i o n  a n d  e lec t ron  dens i t y  d i s t r i b u t i o n  of the  
9~- subs t i t u t ed  cort isol  de r i va t i ve s  is m a r k e d l y  affected b y  
t h e  n a t u r e  of t he  9e - subs t i t uen t .  Major  changes  are seen 
in t he  c o n f o r m a t i o n  of the  A-ring,  and  in the  e lec t ron  
dens i t y  on  t he  11fl-OH a n d  a t  C-4. These  effects  offer an  
e x p l a n a t i o n  for t h e  h i g h  d e p e n d e n c e  on  s ter ic  and  
e lect ronic  t e r m s  in e q u a t i o n  (7). Clearly, t h e  i n d u c t i v e  
n a t u r e  of t he  9~ - subs t i t uen t  will  affect  i ts  in f luence  on  t he  
e lec t ron  dens i t y  d i s t r i b u t i o n  in t he  s u b s t i t u t e d  compound ,  
whereas  t h e  s ter ic  in f luence  will  h a v e  c o n f o r m a t i o n a l  and  

e lect ronic  consequences .The  use of e q u a t i o n  (7) to  e v a l u a t e  
t he  biological  effect  of a s u b s t i t u e n t  is, of course, far  
easier  a n d  more  d i rec t  t h a n  ti le CNDO/2  approach .  

The  s ignif icance of t he  ~ p a r a m e t e r  is .more di f f icul t  to  
del ineate .  The  increase  in  a c t i v i t y  w i t h  inc reas ing  hydro -  
p h i b i c i t y  could be  due  to  b e t t e r  t r a n s p o r t  to  t he  si te  of 
ac t ion  for more  l ipophi l ic  c o m p o u n d s  a n d / o r  to  hydro -  
p h o b i c  i n t e r a c t i o n  a t  t he  ac t ive  s i te  1~. The  fac t  t h a t  large  
groups  (as m e a s u r e d  b y  PE) are  on ly  weak ly  ac t ive  
ind ica tes  t h a t  e - s u b s t i t u e n t s  m a y  h a v e  to  f i t  t h e  r ecep to r  
site, a s i t u a t i o n  in h a r m o n y  w i t h  a pos i t ive  role for ~ for 
9e-funct ions .  A l t h o u g h  i t  has  been  sugges ted  t h a t  cort i -  
coids i n t e r a c t  w i t h  t he  r ecep to r  on  t he  fl-face ~3, th i s  
resu l t  could  be  ev idence  t h a t  t he  9 e - s u b s t i t n e n t  does in  
fac t  i n t e r a c t  w i t h  t he  receptor .  

E q u a t i o n  (7) offers t he  chance  to p red ic t  more  ac t ive  
cor t icoids  b u t  few s u b s t i t u e n t s  mee t  t he  r equ i r emen t s .  
A 9~-CF~ group  should  h a v e  a c t i v i t y  of a b o u t  4.0 re la t ive  
to  hydrocor t i sone ,  b u t  mos t  groups  w i t h  t he  requi red  
hydrophob ic i •  are too large to  be  act ive .  

Resumen. ])or p r i m e r a  vez  se b a n  ana l i zado  las rela-  
clones e s t r u c t u r a - f u n c i 6 n  de diez de r ivados  del 9~- 
cort isol  subs t i t u ido  u s a n d o  t6cnicas  de regres i6n de 
p a r s  mfil t iples.  Se conc luye  que  los fac tores  
e lec t r6nicos  y est6ricos son de m a y o r  i m p o r t a n c i a  al 
d e t e r m i n a r  el efecto del s u b s t i t u y e n t e ,  y que  la u n i 6 n  
h id ro f6b ica  t a m b i 6 n  es de i m p o r t a n t e  consideraci6n.  Se 
d iscu te  el s igni f icado de estos resul tados .  

M. E. WOLFF a n d  C. HANSCH 

Department o/Pharmaceutical Chemistry, 
School o/Pharmacy, University o/ Cali/ornia, 
San Francisco (Cali[ornia 94722, USA) and 
Department o/ Chemistry, Pomona College, Claremont 
(Cali/ornia 97773, USA),  79 February 7973. 

11 N. R. DRAPER and H. StaTS, Applied Regression Analysis (Wiley, 
New York, N. Y. 1966). 

12 C. HANsc• and J. M. CLAYTON, J. pharm. Sei. 62, 1 (1973). 
13 I. E. Bus~, Pbarmac. Rev. Id, 317 (1962). 

Autofluorescence of Isolated Unfixed Rabbit Deiters' Neurons and Surrounding Neuroglial Clumps 

Neurons  were i so la ted  f rom t h e  De i t e r s '  nuc le i  of 
y o u n g  r a b b i t s  we igh ing  2-3 kg b y  t he  m e t h o d  of HYDEN 1,2. 
Groups  of sma l l  neurogl ia ,  of s imi la r  vo lumes  to  wh ich  
I-IYDEN has  g iven  t he  n a m e  ' c l umps '  3 were also s epa ra t ed  
f rom the  a d j a c e n t  neurons .  The  s ingle  neu r ons  or neuro-  
glial  ' c l umps '  were i n c u b a t e d  in  '199 '  cu l tu re  m e d i u m  4 in 
para l l e l -wal led  c h a m b e r s  m a d e  f rom microscope  slides 5. 
Over  150 n e u r o n s  a n d  50 neurogl ia l  c lumps  were e x a m i n e d  
w i t h  m e r c u r y  v a p o u r  i l lumina t ion ,  a t  an  overa l l  magni f i ca -  
t i o n  of • 600, us ing  Le i tz  f i l ters  B G  38 a n d  U G  1, u n d e r  
e i t he r  a Beck  48 or a Le i t z  O r t h o p l a n  mic roscope ;  t he  
exc i t ing  w a v e l e n g t h  was a p p r o x i m a t e l y  3650 A. B o t h  t he  
n e u r o n s  (Figure  1) a n d  t he  neurogl ia l  ' c l umps '  f luoresced.  
The  i n t e n s i t y  of t h i s  f luorescence in a r a n d o m  selec t ion of 
these  ceils was  m e a s u r e d  us ing  a n  E E L  m i c r o p h o t o m e t e r ;  
t i le image  c o n t r a s t  was  ca lcu la ted  us ing  t h e  fo rmula  of 
YOUNG 6, as 

intensity of object - intensity of background 

intensity of object, 

Fo r  11 neu rons  a n d  9 neurogl ia l  ' c lumps ' ,  t h e  c o n t r a s t  was  
0.28 ~ 0.07, a n d  0.34 q- 0.22, respect ive ly .  The  r e l a t i ve ly  
la rger  v a r i a t i o n  in respec t  of t he  neurogl ia l  c lumps  p r o b a -  
b ly  reflects  g rea te r  v a r i a b i l i t y  of t h e i r  sizes. 

M e t h y l e n e  b lue  causes  a m i n o  acids to  f luoresce 7, and  
' 199' m e d i u m  con ta ins  severa l  f luo rochromes  ~. Therefore ,  
i t  was  dec ided  to  isola te  t he  same  cells w i t h o u t  m e t h y l e n e  
blue  in i so tonic  NaC1 only, a n d  to  e x a m i n e  t h e m  for 
f luorescence immed ia t e ly .  As soon as t h e y  were exposed,  
a weak  app legreen  f luorescence was  de tec ted ,  a n d  t h e n  
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Fig. 1. Fluorescence of 2 neurot~ isolated using methylene blue, incubated in '199' mediurcl~; a) a cell fluorescing 30 rain after placing 
in the medium ; b) another ce]l after 6 weeks' incubation. Note tha t  the nucleotus is fluorescing. The bar is 20~m long in all figures. 

Fig. 2. Fluorescence of 3 neurons, isolated in, and placed in 0.9% NaC1 solution. The nucleus of one cell (a) has been partially separated and 
is seen to fluoresce less than  the cytoplasm. Cell (a) had been placed in 0.9% NaC1 solution immediately after isolation, while cells (b) and (c) 
had been kept in saline for 6 weeks at 4~ 

i n c r e a s e d  to  a m a x i m u m  i n t e n s i t y  a f t e r  3 0 - 4 5  m i n  
c o n t i n u o u s  e x p o s u r e  ( F i g u r e  2); t h e  i m a g e  i n t e n s i t y  of  
11 n e u r o n s  a t  t h i s  t i m e  w a s  0.22 :J= 0.08, a n d  for  13 n e u r o -  
g l i a l  ' c l u m p s '  w a s  0.23 :L 0.09. I t  d i d  n o t  c h a n g e  in  i n t e n -  
s i t y  for  a t  l e a s t  6 w e e k s  if t h e  cei ls  we re  k e p t  in  t h e  m e d i u m  
a t  4~  I t  w a s  a l w a y s  p r e s e n t  u n i f o r m l y  t h r o u g h o u t  t h e  
c y t o p l a s m ,  a n d  u s u a l l y  in  t h e  n u c l e o l u s ,  b u t  r a r e l y  in  t h e  
n u c l e o p l a s m  ( F i g u r e  2). I t  d i d  n o t  d i f f u s e  ou t .  W h e r e a s  
t h e  n e u r o n s  t o o k  3 0 - 4 5  m i n  for  t h e  fu l l  i n t e n s i t y  o f  t h e  
f l u o r e s c e n c e  t o  d e v e l o p ,  t h e  n e u r o g l i a i  c l u m p s  f l u o r e s c e d  
i m m e d i a t e l y  a t  t h e i r  m a x i m u m  i n t e n s i t y  a n d  w i t h  t h e  
s a m e  w a v e  l e n g t h  of  e m i s s i o n .  T h e  f l u o r e s c e n c e  of b o t h  
n e u r o n s  a n d  n e u r o g l i a  w a s  p r e s e n t  w i t h o u t  a d d e d  f luo ro -  
c h o m e s ,  in  u n f i x e d  cells ,  a n d  in  a q u e o u s  m e d i a .  I t s  
w a v e l e n g t h  w a s  e x a m i n e d  u s i n g  e i t h e r  a L e i t z  o r  a B r o w n -  
i n g  m i c r o s p e c t r o s c o p e ,  a n d  t h e  y e l l o w  g r e e n  e m i s s i o n  

w a s  of  p e a k  w a v e l e n g t h  5 4 0 0 - 5 7 0 0  A. I t  w a s  c o n c l u d e d  t o  
a r i se  f r o m  t h e  l i p o f u s c i n  s, w h i c h  h a s  beer i  d e t e c t e d  
p r e v i o u s l y  in  s e c t i o n s  of  f i x e d  p a r a f f i n - e m b e d d e d  
n e r v o u s  t i s s u e  TM. H o w e v e r ,  t h e  p r e s e n t  f i n d i n g s  a lso  
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differed f rom these  quoted,  in t h a t  1. the  p resen t  cells, 
t he  whole of the  cy top lasm fluoresced, compared  wi th  
less t h a n  18% in the  lat ter ,  2. the  t ipofuscin in our ceils 
was no t  confined to granules,  3. t he  p resen t  neurons  and  
neuroglia were  unf ixed and isolated, 4. in the  animals  were 
general ly younger ,  and 5. t he  p repara t ion  carried out  in 
the  p resen t  expe r imen t s  was much  s impler  t h a n  t h a t  in the  
expe r imen t s  quoted.  

Rdsumd. Nous avons  d6montr6  l ' autof luorescence dans  
des neuroues  e t  neuroglies d6tach6es du noyau de Dei ters  
du lapin. Les cellules furent  isol6es et  examin6es  darts une 
solut ion de 0.9% NaC1, sans  f ixat ion,  de shyd ra t i on  ou 
addi t ion  de f luorochromes.  La  longueur  d ' onde  de la 
f luorescence 6tait  5400-5700 )t, et  la f luorescence appa-  
raissai t  d ' h a b i t u d e  dans  le cy top lasme  et  le nucl6ole. On 
a conclu qu'el le  p rov ien t  de la l ipofuscine. 

H. H~LLNAN, T. HIJSSA~N and  P. SARTORY 

Unity Laboratory, Department o/ Biological Sciences, 
University o/ Surrey, Guild[ord 
(Surrey, U.K.) ,  23 March 1973. 

Fig. 3. Fluorescence of a neuroglial 'clump' isolated in, and immedi- I~ We wish to thank the Handicapped Children's Aid Committee of 
ately examined in, 0.9% NaCI solution. London for a studentship to T.H. and substantial equipment. 

C y t o c h e m i c a l  C h a n g e s  of a G l y c o c a l y x  of H u m a n  P lacenta  w i t h  M a t u r a t i o n  

Diastase-res is tant ,  PAS-pos i t ive  mater ia l  was found  
in the  free surface of t he  syncy t io t rophob la s t  of the  
chorionic villi  of the  i m m a t u r e  h u m a n  p lacen ta  h Elec t ron  
mic roscopy  2,3 and fu r the r  charac te r iza t ion  of carbo-  
hyd ra t e s  by  l ight  microscopic  h is tochemica l  t echniques  3 
i n d i c a t e d  the  presence  in t he  s y n c y t i o t r o p h o b l a s t  of t he  
h u m a n  i m m a t u r e  p lacen ta  of a cell coat  or g lycocalyx 
which  con ta ined  ca rbohydra tes .  Thus,  i t  was shown t h a t  
th is  surface coa t  con ta ined  sialic acid and  t h a t  i t  was  
fluffy in appea rance  under  t he  e lec t ron  microscope  a. We  
shall  repor t  now cy tochemica l  var ia t ions  oi p Iasmatemma-  
b o u n d  ca rbohyd ra t e s  of t he  s y n c y t i o t r o p h o b l a s t  of 
h u m a n  p l acen ta  w i th  age, 

Materials and me,hods. Ligh t  microscopy.  Tissue blocks 
of p lacen ta  of the  2nd, 5th and 9th m o n t h  of p r egnancy  
were f ixed in 10% formal in  conta in ing  2% calcium 
acetate ,  d e h y d r a t e d  and  e m b e d d e d  in paraff in .  Sect ions 
were s ta ined  w i t h  t he  following procedures :  a) Per iodic  
acid-Schiff ,  wi th  and  Without  pr ior  d ias tase  digest ion 4. 
b) Colloidal i ron 5. c) Alcian blue (pH 1.0 and  2.5) 5. 
d) Alcian blue (pH 1.0 and  2.5)-PAS sequence 5. e) 
Aldehyde  fuchsin  6. f) A ldehyde  fuchsin-a lc ian  blue 
sequence ~. g) Alcian b lue-saf ranin  8. h) Per iodic  acid-p- 
d iamine  p rocedure  ~. i) Per iodic  ac id -pheny lhydraz ine -  
Schiff s. j) Alcian blue wi th  graded increases in magnes ium 
chloride (0.1, 0.2, 0.5, 0.8 and  1.0 M)~~ n. k) Azure A a t  
p H  1.0, 2.0, 3.0, 4.0 and  5.0 s. 1) Methy la t ion  a t  37~ and  
60 ~ 12-1~. m) Methy la t ion  (37 ~ and  60 ~ 
sequence s. n) Sialidase diges t ion and  AI3 procedure  ~. 
o) Two-s tep  P A S  ~" 

E lec t ron  Microscopy.  Tissue blocks were f ixed in 
g l u t a r a l d e h y d e - R u t h e n i u m  red and  osmium te t rox ide -  
R u t h e n i u m  red ~. Sect ions  were s ta ined  wi th  lead 
c i t ra te  and  uranyl  aceta te .  

Results and discussion. As shown in the  Table,  the  P A S  
reac t ion  of t he  s y n c y t i o t r o p h o b l a s t  free surface, less 
in tense  a t  t he  2nd mon th ,  increased progressively,  
reaching  g rea tes t  i n t ens i ty  a t  t he  9th mo n t h ,  ill con t ras t  
w i th  the  b a s e m e n t  m e m b r a n e  in which  no s ignif icant  
changes  were no ted  (Figure 1-3). 
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