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A C o r r e l a t i o n  B e t w e e n  C o n s t a n t s  U s e d  i n  

S t r u c t u r e - A c t i v i t y  R e l a t i o n s h i p s  

Attempts to corre la te  q u a n t i t a t i v e l y  t he  magn i tude  of 
the biological ac t iv i ty  and the  chemica l  s t ruc ture  of 
e rganie compounds  has  recen t ly  m e t  w i th  increasing suc- 
SS T " • • - " " f_ • he principle  consists  in the  a p p h c a t m n  of hnea r  

:~e  energy relat ionships,  known f rom physical  organic  
~aern~stry, to biological  p roblems If  the  efficiency- 
ueterrai . . ." ." , z . nlng ste is a chemmal  react ion,  HAMMETT S and 
c~VY "s* equatioPns can  be used for th is  corre la t ion  suc- 
cesstully, and the  group cont r ibu t ions  to the  ac t i v i t y  can. 
ue expressed wi th  the  llelp of a- or  a*-constants .  This was 
Proved, for example ,  on the  g rowth  inhibi t ion  of Staphylo- 
Coccus aureus by  G-penici l l ins ~ or  Escherichia coli by  
m- and p-subs t i tu ted  pheny l  i so th iocyana tes  ~ respec- 
tively. 

About 10 years  ago work  was s ta r ted  deal ing wi th  
Studies on s t ruc tu re -ac t iv i ty  relat ionships.  In  the  first  
Stage, this work  was concen t ra ted  upon the  group of ;~y pOUnds in which the  ef f ic iency-determining step is a 

Slcal phenomenon  charac ter ized  by  the solubi l i ty  or  
Partition coefficient,  respect ively .  I n  a number  of 
studies~-s cons tan ts  were derived,  charac ter iz ing  the  

subs t i tuen t  i ndependen t ly  of the  na tu re  of the  biological  
ob jec t  s tud ied  and the  type  of compounds.  These con- 
stunts,  which  ZAHRADNIK called r -cons tan ts ,  corre la te  
w i th  RM-constants,  us measured  on th in  layers by  BOVCE 
and MILBORROW ~, and corre la te  therefore  also wi th  t he  
par t i t ion  coeff icients  of these substances.  I n  recent  years  
HANSCH and  co-workers  have  appl ied the  so-called ~- 
cons tan t s  to s t ruc tu re -ac t iv i ty  re la t ionships  ~°,n. These  
cons tants  character ize  the  con t r ibu t ion  of a group to the  
pa r t i t ion  coefficient.  In  the i r  last  work  ~, which is solely 
dedica ted  to series of compounds  whose biological  a c t i v i t y  
is de te rmined  b y  a phys ica l  process, there  are  z~-constants 
men t ioned  which exce l len t ly  corre la te  wi th  Z~HRADNIK'S 
r -cons tan t s  (see Figure).  Bo th  types  of cons tan ts  were 
successful ly appl ied to a n u m b e r  of compound  types  as 
well  as to  biological  objects  ~,~*. W e  would  like to  stress 
the  excel lent  mutuu l  corre la t ion of bo th  sets of constants .  

Zusammen/assung. Ein wechselseit iges Verh/~ltnis zwi- 
schen den f l -Konstanten  yon ZAHRADNIK und den  a -  
K o n s t a n t e n  yon HANSCH, die bei St rukturakt iv i t~ . t -  
Beziehungen ve rwende t  werden,  wird beschrieben.  

j .  KOPECK~ and K. BO~EK 
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R e R e n e r a t i o n  o f  F e l i n e  D o r s a l  R o o t s  

~fyhere is unanimous  ag reemen t  regard ing  the  capac i ty  
~o ~he m a m m a l i a n  dorsal  spinal  nerve  roots  to regenera te  
t" ~ ~Ong as thei r  regenera t ing  axones  are growing wi th in  
~,~e aeur i lemmal  por t ion  of the  root  (GUTH 1). The  g rowth  
~ regenerat ing dorsal  roo t  fibres is inhib i ted  a t  the  zone 
~' root e n t r y , a n d  the  fibres are no t  capable  of growing 

co the cord. However ,  h is tological  observat ions  of re- 
ig:~erating fibres have  occasional ly  shown these to pass 

~1 the cord (CAI~trBELL ~). 
roo)Xk s. inves t iga t ion  deal t  wi th  the  ab i l i ty  of feline dorsal  
~i t fibres to regenera te  af ter  the i r  t ransect ion.  Fo r  sur- 
~c~ 1. res tora t ion  of the  root  con t inu i ty  end- to-end,  a 
~s~utation t echn ique  wi th  a Millipore microf i l ter  was 

~tl. 11 . . . . .  J dgmg f rom btoelec tncal  and  hls tologmal data ,  

severed lumbosacra l  dorsal  root  fibres were able to re- 
genera te  a long the i r  e x t r a m e d u l l a r  por t ion  (Figure  1). 
No physiological  evidence of fibres t r ansvers ing  the  
neur i lemmal-neurogl ia l  junc t ion  could be demons t ra ted .  

In  a modi f ica t ion  of the  expe r imen ta l  technique,  the  
distal  pa r t  of the  severed dorsal  root  was anas tomosed  to 
the  p rox ima l  p a r t  of an  ad jacen t  (alien) ipsi tateral  dorsal  
root,  which had been t ransec ted  per iphera l ly  to its gangl ion 
(Figure 2). Thus,  the  pregangl ionic  por t ion  of the  ros t ra l  
root  used for anas tomos ing  was lef t  in tact .  The  regenera-  
t i ve  process could t h e n  proceed f rom the  gangl ion in a 

1 L. GUTH, Physiol. Rev. 36, 441 (1956). 
2 J. B. CAMPBELL, Int. Congr. Neuropath. 3, 453 (1962). 
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Fig. 1. A dorsal root anastomosis proximal to the dorsal ganglion. 

L 8 

Fig, 2, A heterogeneous dorsal root anastomosis distal to the rostral 
dorsal ganglion. (The corresponding ventral roots were additionally 

reconstructed.) 

centrifugal direction along the newly-constructed afferent 
pathway. The surgical procedure involved an additional 
anastomosis between corresponding ventral  roots, the 
functional success of which has been previously reported 
(CARLSSON et al. a, TI~ULIN and CARLSSON4). After subse- 
quent  time for regeneration, the bioelectrical tests indi- 
cated functional restoration of the afferent and efferent 
pathways and their intersegmental connections. 

This model of anastomosing dorsal roots constitutes a 
technique for by-passing afferent activity to levels 
proximal to a cauda lesion or a cord transection, which 
might be of clinical value in selected types of spinal in- 
juries. 

Rdsumd. La r$g6n5ration des racines post6rieures, pr~- 
c6demment section~es, a lieu exclusivement dans leur 

parties neurilemmales. Se servant d 'une m6thode modifi~e 
d'anastomose des racines, leur r6g6n6ration fonctionelle 
est d6monstr~e par des techniques 61ectrophysiologiqueS" 

C.-A. CARLSSON and C.-A. THULIN 

Department o/Neurosurgery, University o[ Gothenburg, 
Gothenburg (Sweden), October 6, 1966. 

3 C,-A. CARLSSON, J. SJOSTRAND, T. SUNDIN, and C.-A. THI:LI~, 
Experientia 22, 766 (1966). 

4 C.*A. THULIN and C.-A. CARLSSON, Regeneration o/ /eline ventral 
roots, submitted to monomolecular [ilter tubulation, in preparatiO° 
(1967). 

Chronic  Split  Brain  S t e m  Preparat ion:  Effect on 
the S l e e p - W a k i n g  Cycle 

I t  has been possible to identify certain structures, 
important  to the maintenance of the normal sleep-waking 
cycle, owing to observations following complete transec- 
tions or localized lesions at  various levels of the brain- 
stem. However, if the same sections or lesions were exe- 
cuted unilaterally, after a medial sagittal section of the 
brainstem, it would allow electrophysiological comparison 
between 'normal '  and experimental halves of the brain- 
stem having the same 'milieu int6rieur'. For this reason 
we carried out complete midline longitudinal sections of 
the brainstem. This report will be concerned only with the 
findings observed after this section. 

A 
Methods. In  25 cats under nembutal  narcosis, we opene~ 

a 12 mm hole in the skull centered about the occipit~ 
u 

crest, and aspirated 2-3 mm of the cerebellum on eaCl~ 
side of the midline so that  full visualization of the floor 
of the 4th ventricle was achieved from the opening of the 
aqueduct of Sylvius to the obex. We inserted a flexible 
blade edge (20 by 3 mm, attached to a light glass rod) in 
the midline, guiding its descent straight down unti l  con" 
tact was made with the base of the skull, and gently 
moved i t  2 or 3 times in a postero-anterior direction fro~ 
the ]?8 (P12) to A5 (A7) levels. Electrodes were implante 
bilaterally in both lateral geniculate bodies (LGB), over 
frontal, parietal and occipital areas of cortex and i~ 
posterior neck muscles. A precordial electrode monitore 
heart rate and respiration. Round-the-clock recording s 
were made during the entire survival period. 


