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intestine,  r a the r  t h a n  the  duodenum.  I t  was not iceable  
tha t  dye  loss occurred f irs t  in the  d u o d e n u m  and  no t  un t i l  
abou t  10 h l a t e r  did i t  occur  in t h e  smal l  in tes t ine .  The  
appearance  of t h e  infected in tes t ine  compared  w i t h  t h a t  
of a normal  cont ro l  can  be  seen in the  Figure.  This  shows 
the s ta te  of t he  in tes t ine  90 h a f te r  infection.  The  da rk  
areas on the  infected t issue correspond to sites of dye  loss. 
Microscopically,  a marked  difference in t he  co loura t ion  of  
the mucosa  was found be tween  the  controls  and  the  
infected birds, dur ing the  per iod of dye  loss. B o t h  the 
mucosa  and the  submucosa  of the  infected bird~ a lways  
took on a blue colourat ion,  whereas  wi th  the  controls ,  the 
colour was res t r ic ted  to  t he  submucosa ,  l eav ing  the 
mucosa  qu i te  clear.  

The leakage of P o n t a m i n e  sky blue, p r e sumab ly  at-  
t ached  to  se rum proteins,  in to  the  lumen  of the  gu t  of 
infected birds and the  a l t e ra t ion  in i ts  d i s t r ibu t ion  wi th in  
the  g u t  wall,  indica tes  t h a t  the re  has  been some change  
in t he  pe rmeab i l i t y  of b o t h  t h e  mucosa l  capil laries and  
the  epi thel ium.  The reasons for this change in pe rmeab i l i t y  
are no t  clear  b u t  the  phenomenon  is associated wi th  the 
rapid  g rowth  of t h e  paras i te  ~ i t h i n  t h e  epi thel ia l  cells and  
the s loughing of t h e  epi thel ium.  Concur ren t  w i th  t he  
period of m a x i m u m  dye  loss, a depression in the  absorp-  
t ion of L-histidine, D-glucose and  fluid has been found by  

PRESToN-MAFHAM 4 ind ica t ing  t h a t  there  are  considerable  
physiological  changes  in t he  gu t  dur ing infect ion.  

Rdsumd. L a  perm6abi l i t6  de  l ' i n tes t in  gr61e infect6 
d'Eimeria acervulina est  modifi6e. Des poules  normales  
e t  des poules infectdes on t  re~u des in ject ions  i .v.  de  
p o n t a m i n e  co loran t  bleu-ciel  en solut ion saline. La  prd- 
sence de t e in te  bleu seu lement  chez Ies poules  infectdes a 
indiqu~ un  changemen t  de permdabfli t6.  Ce c h a n g e m e n t  
est  p rodu i t  pa r  les coccidioses ent re  48 et  144 h ~ pa r t i r  
de l ' infect ion dans la p lupa r t  des cas. 
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A r c h i t e c t o n i c a l  a n d  V o l u m e t r i c a l  I n v e s t i g a t i o n s  
o n  t h e  T h a l a m u s  of  t h e  C e t a c e a  in  C o m p a r i s o n  

w i t h  t h e  H u m a n  B r a i n  1 

The tha l amus  has  a key  posi t ion in t he  cerebrum.  M a n y  
afferent  p a t h w a y s  f rom the  cerebel lum, the  mesencepha-  
lon, t he  h y p o t h a l a m u s  and  par t i cu la r ly  t he  af ferent  soma- 
t ic  sensory  fibre sys tem end here  and  undergo  reorganiza-  
tion. On  the  o the r  hand,  the  co r t ex  has  a t w o - w a y  con t ac t  
wi th  t he  t ha l amus  and is cons tan t ly  control led and 
inf luenced by  it, 

More research should be carr ied ou t  on one of the  main  
nuclei  of t he  tha lamus ,  the  Nucleus  an te r ior  tha lami .  The 
fac t  t h a t  i t  p lays  a leading role as l ink in t he  l imbic  sys- 
t em concerning the  s t udy  of behav iour  p rob lems  is im- 
por tan t .  PILLERI ~-s has  publ ished several  papers  on the  
morpho logy  of t h e  ce tacean  brain.  KRUGER s m a d e  an  
i m p o r t a n t  con t r ibu t ion  to  t h e  in fo rmat ion  on the  tha la -  
mus  of Tursiops truncatus with  his pape r  on compara t i ve  

Table I. Absolute and relative voluminal values of the thalamus and 
the nucleus anterior thalami 

Species Thalamus Nucleus anterior 
total thalami total 

Homo Fresh volume mm a 18,810,00 404.50 
% 100 2.15 

Delphinus -Fresh volume mm s 18,531.94 37.43 
delphls % 100 0.20 

Delphlnapterus Fresh volume mm a 78,100.00 383.17 
leucas % 100 0.49 
Balaenoptara Fresh volume mms 79,910,00 530.44 
#hysalus % 100 0.66 

ana tomica l  and  vo lume t r i ca l  invest igat ions .  The  fol lowing 
observa t ions  w e r e ' m a d e  on the  brains  of 2 Odontoceti 
(Delphinapterus leucas, Delphinus delphis) and  on the  
b ra in  of 1 Mysticeti (Balaenoptera physatus). 

The  re la t ive  por t ion  of t he  tha l amus  averages  2.8% in 
the  Cetacea,  which  is twice t h a t  of the  h u m a n  brain.  

The  Nucleus  anter ior  t ha l ami  can, as is the  case in the  
h u m a n  brain,  be  d iv ided  in to  a main  nucleus~ which con-  
sists of the  Nucleus  an te r io r  pr incipal is  (Apr) and  media l is  
(Am), and into  a Nucleus  anterodorsal is  (Ad). 

The Nucleus  an te r ior  t ha l ami  is v e r y  smal l  in the  
ce tacean  bra ins  we  examined .  The  re la t ive  v o l u m e  of 
Balaenoptera is 0.66%, of De lph inap te rus  0.49% and  of  
De lph inus  0.20%, Which gives an  ave rage  of approxi -  

1 With the assistance of the Schweizerische Nationalfonds zur 
FSrderung der wissenschafthchen Forschung (Grant No. 3883). 

B G. PILLEm, Acta anat. 51, 241 (1962). 
G. PxnsEm, Revue suisse Zool. 70, 569 (1963). 
G. PZLLEm, J. Hirnforsch. 8, 221 (1966). 

5 G. PXLLERI, J. Hirnforsch. 8, 437 (1966). 
6 L. KRUGER, J. comp. NeuroL 711, 133 (1959). 

Table II. Volume of the neurons of the anterior nuclei as a percentage 

Nucleus Species Neuron 
volume % 

Apr Homo 4.2 
Delphinapterus leucas 2.¢ 
Balaenoptera physalus 3.7 

Ad Homo 3.3 
Delphinapterus leucas 4.4 
Bataen~tera physalus 4.8 



974 Specialia EXFERmr~TIA 23111 

11 

,< 

0 
Ho Ba DB D~ 

Fig. 1. Relative portion of volume of the Nucleus anterior principalis 
and medialis in the total thalamus. Ba, Balaenoptera physalus, Dd, 

Detphinus ddphis, De, Delphinapterus leucas, Ho, Homo. 
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Fig. 2. Numerical density of nerve ceils of the Nucleus anterior 
principalis (Apr) and anterodorsalis (Ad). 

mate ly  ~]s of the percentage value of the human brain 
(2.15%) (Table I). The same is true of the main nucleus 
(Apr-Am) although it forms the bulk of the Nucleus an- 
terior thalami (Figure 1). The Nucleus anterodorsalis (Ad) 
is not very well developed. Delphinapterus has the greatest 
volume, 0.086%, which compares approximately with 
the percentage of the Ad of the human brain. The other 
2 Cetacea have only 0.014 and 0.0004%. 

The numerical density of both t h e  anterior nuclei (Apr 
and Ad) are Iess dense than in the hmnan brain (Figure 2). 
The reduction in the number of cells is, however, some- 
what compensated by the size of the individual cells. This 
fact can also be seen in the voluminal percentages, which 
are approximately the same as those of the human brain 
(Table I1). 

The glial ceils of both anterior nuclei are more dense 
than in the human brain. HAWKINS and OLSZ~WSKI 7 also 
found tha t  the glia/neuron index is higher in the cortex 
of Balaenoptera physalus than in man. They believe tha t  
this is caused by the size of the brain. 

Zusammen/assung. Der Thalamus - insbesondere der 
Nucleus anterior thalami - einiger Cetacea wird architek- 
tonisch und volumetrisch nntersucht. Die Ergebnisse wer- 
den mi t  den Befunden beim Menschen verglichen. Der 
Nucleus anterior thalami ist bet den untersuchten Cetacea 
stark reduziert. Die geringere numerische Nervenzell- 
dichte der Cetacea wird dutch das gr6ssereVolumen ihrer 
Nervenzellen kompensiert. Die Gliazelldichte ist bet den 
Cetacea h6her als beim Menschen. 
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STUDIORUM P R O G R E S S U S  

T h e  S u b s t r a t e  S u p p l y  of  the  H u m a n  Ske l e ta l  
M u s c l e  at  Res t ,  d u r i n g  a n d  af ter  W o r k  I 

The capacity of the human body for work is dependent 
on energy-producing metabolic processes in the muscle 
celi. A continuing production of energy in the mucle celt 
is tied to the supply of oxygen and energy-carrying sub- 
strafes, of which the most important  are glucose, lactate, 
pyruvate,  free fa t ty  acids and amino acids. The following 
is a report of the substrate uptake and discharge of the 
human skeletal muscle, established by the determination 
of arterio femoral venous differences during varied work 
load and at  rest. 

Material and methods. Subject mat ter :  fourteen normal 
male persons aged 20-26 years (~ = 24) were examined. 
Course of the examination:  the ergometric work test was 
carried out with tile bicycle ergometer of the Elema 

Sch6nander company, Stockholm. I t  was preceded by a 
detailed clinical examination. Pulse frequency was deter- 
mined auseultatorily. Work was done according to the 
principle of the relative steady state ~. Starting with 50 W, 
the work load was increased by 50 W for each specific 
work levet until  the 1trait of capacity was reached. 
Arterial blood samples were taken from the arteria 
brachialis with aCournand canula, femoral venous samples 
from the deep vena femoratis with a catheter. The samples 

1 This investigation was supported by the Deutsche ForschungS- 
gemeinschaft and Kuratorium i~r sportmedizinische Forschung. 
H. MELLE~ZOWICZ~ Ergometrie, Grundriss der medizinlschen Lei- 
stungsmessung flit Innere Medizin, Arbeitsmedizin, Sportmedizin, 
Versorgungsmed~zin und Versicherungsmedizin (Verlag Urban und 
Schwarzenberg, MiJnchen und Berlin 1962). 


