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t issue h i s tamine  a led to this  inves t iga t ion  of the  effects of 
the  d rug  on skeletal  muscle. 

These  exper iments  have  demons t r a t ed  t h a t  skeleta l  
muscle fibers f rom mice t r ea ted  wi th  h i s t amine  are  con-  
s i s ten t ly  smaller  in d iamete r  t h a n  those  f rom cont ro l  
animals  (Tables I and II) .  Basophi l ic  sarcoplasm in fibers 
and blister-like evagina t ions  conta in ing  groups of nucle i  
which were present  in t rea ted  mice were neve r  seen in con- 
t ro l  animals.  Some of t he  his tological  changes  which  were  
seen in h i s t amine- t rea ted  mice h a v e  been  described in 

mice of the  same s t ra in  (s train 129) w i t h  he red i t a ry  mus-  
cu la r  dys t rophy .  Mice wi th  th is  genet ic  a f fec ta t ion  have  
skeleta l  muscle  defects  such  as reduced  f iber  size, de- 
genera t ing  muscle fibers, and  cent ra l  rowing of nuclei  in 
t h e  f iberL Regenera t ing  muscle  fibers, which  are  also 
present  and are  charac te r ized  b y  basophil ic  sarcoplasm, 
h a v e  been  descr ibed in rad ioau tographs  8 and in  diffusion 
c h a m b e r  implan t s  of dys t roph ic  muscleL I t  should be 
emphas ized  t h a t  t he  mice  used in these  exper iments  were  
f rom l i t ters  of  homozygous  normal  mice and t h a t  t h e y  did 
no t  ca r ry  t he  gene for muscu la r  dys t rophy .  

Therefore,  these  drug- induced  changes canno t  be a t t r ib -  
u t ed  to  genet ic  factors.  The  occurrence of muscle  fibers 
w i t h  smal ler  m e a n  d iamete rs  in h i s t amine - t r ea t ed  Swiss 
Yale  albino mice,  which be long  to  a d i f ferent  s train,  unre-  
la ted  to  s t ra in  129, fu r the r  accen tua tes  t h a t  these  var ia -  
t ions f rom the  cont ro l  f indings are the  resul t  of h i s t amine  
adminis t ra t ion .  

Rdsumd. Des souris regurent  des inject ions  in t rapdr i -  
tondales de bichlorure  d 'h i s tamine .  Le diam~tre  m o y e n  
des fibres muscula i res  s 'en  t r o u v a  n e t t e m e n t  r6dui t  e t  des 
modif ica t ions  his tologiques furen t  not6es chez les souris 
trai tdes.  

W. K. O 'ST~ES 

Department of Anatomy, University o/ Texas Medical 
Branch, Galveston (USA),  December 16, 1963. 

Blister-like evagination of basophilic sarcoplasm containing several 
nuclei {A). Basophilic sarcoplasm (B) in lower fiber contains several 

nuclei not in focus at this level. × 1000. 
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Esterases in Avian Sera: Species Specific 
Pattern and Individual Variations 

This  repor t  summar izes  p re l iminary  resul ts  concerning 
esterase act iv i t ies  in bi rd  sera. The  purpose  of  this  inves t i -  
ga t ion  was  t o  de te rmine  whe the r  species differences 
could be  observed  in z y m o g r a m s  of birds, as t h e y  h a v e  
been  descr ibed for m a m m a l s  1. 

Ind iv idua l  samples of se rum were col lected f rom adu l t  
specimens of b o t h  sexes. Af te r  agar  gel electrophoresis ,  
the  esterases were revea led  by  incuba t ion  in one of t he  
media  described b y  URIXL~: (1) i ndoxy l  ace ta te ,  ba rb i ta l  
buffer  p H  8.2; w i th  Cu ace ta te  as ac t iva tor ,  (2) 1-(a) or  
2-(fi)-naphthyl ace ta te  or  f l -carbonaphthoxychol ine  as 
subs t ra tes  in phospha te  buffer  p H  7 and Diazo Blue B as 
dye-coupler ,  (3) bu tyry l th iochol ine  as subs t ra te  w i th  
t e t r azo l ium sal t  Ni t ro  BT,  (4) inhib i tors :  p ros t igmin  
(eserin) M 10 -4 and  D F P  M 10 -6. 

The  resul ts  wi th  indoxy l  as well  as w i th  u- or  f l -naphthyl  
ace ta tes  were the  same,  unl ike w h a t  was seen in m a m -  
mals  ~-s  The  first  reac t ion  was hence mos t  of ten  used;  its 
a d v a n t a g e  is a good colour  con t ras t  be tween  the  indigo 
blue and the  red of  Ponceau S, the  s ta in  used for reveal ing  
prote ins  s. W h e n  b o t h  react ions  are  appl ied on the  same 

plate ,  a d i rec t  and  easy  local izat ion of esterases wi th  
respect  to  pro te ins  is realized.  

The  sera  s tud ied  were:  

L GaUinaceae: 
(1) Hens (a) Rhode Island Red, strain M44 16 

(b) White Leghorn, without pedigree 12 
(c) without specification of race 12 

(2) Guinea-fowls (blue) 16 
(3) Pheasants, Ph. cotvhicus 12 

Pheasants, Ph. colchicus vat. obscurus 4 
(4) Turkeys, black 8 

Turkeys, white 2 
(5) Quails of different origins but mainly from families with 

pedigree 80 

II. Anatidae: 
(1) Ducks (a) Pekin, mainly from an inbred strain 200 

(b) Khaki without specification 200 
(c) hybrids 200 

(2) Barbary ducks 6 
(3) Goose 1 

III. Columbidae: 
Pigeons (a) White Peacock 8 

(b) grey (Paris} 4 
(C) Cauchois (hybridized) 12 
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Five groups of esterase spots were recorded, according 
to electrophoretic migration: 

(1) fls-7 region: A stow esterase is present in some sera 
of pigeons and ducks7; i t  is inhibited by prostigmin 
M 10-5 for duck sera bu t  not inhibited even by M 10 -4 
for pigeons. A somewhat faster esterase is present in all 
examined sera of guinea-fowl; it  is inhibited by prostig- 
rain. 

(2) fll region (around the reservoir): Present in all sera; 
variable in intensi ty;  more important  in Gallinaceae than 
in other species; the most intense for" pheasants and 
guinea-fowl sera; inhibited by prostigmin; the only spot 
coloured by butyrylthiocholine. 

(3) ~*-~x region: Present in all sera; variable in in- 
tensity and mobili ty;  the most important  in Anatidae and 
pigeons; in these species no individual variations were 
observed; for turkeys, pheasants and hens (with excep- 
tion of the M44 strain) small variations in intensi ty;  in 
guinea-fowl sera there are two spots variable in intensity;  
in quail 's sera, significant variations in number,  intensi ty 
and mobility were encountered: some sera contain a slow 
~-esterase, some a fast ~-esterase, some both of them and 
others none. All m-esterases are inhibited by the D F P  and 
they are resistant to prostigmin. 

(4) Albumin region: Some quail sera contain an esterase 
covering partially the a lbumin area. 

(5) 0 (rapid) : This esterase, faster than albumin, is less 
frequent and less intense than  the preceding one; not  
Observed in hen, t u rkey  or guinea-fowl sera, quite im- 
portant  in pheasants, it  is also present in ducks and 
pigeons. 

Although for some species there are individual varia- 
tions, on the whole significant differences between species 
were observed. In  some cases these were more striking 
than differences between proteinograms. Thus the es- 
terase pat tern appears as a sensitive technique for dif- 
ferentiation of bird species. 

The intra-species variations observed might, on the 
other hand, be ascribed to the genetically determined 
families of components, as for example, transferrins, 
haptoglobins etc. An investigation is in progress on quail. 

In  some species quite uniform patterns were found 
which could be interpreted in terms of biological homo- 
geneity of the strain examined, as for instance the M44. In  
the case of duck sera, however, theremarkable  constancy 
of results was obtained with a considerable number  of 
samples from animals of various races, and, as such, cer- 
ta inly not  closely related. As their protein patterns were 
previously found variable 6,a, this discrepancy between 
esterases and main proteins would indicate tha t  they do 
not  correspond to the same phase of phylogenetic evolu- 
t ion ~. 

Rdsum& Les taches color~es correspondant £ l 'activit6 
est~rasique des s6rums d'oiseaux, apr~s 61ectrophor~se en 
g410se, different entre elles en hombre, localization et 
relative intensit6 de coloration darts les s6rums provenant  
de familles diff6rentes: Poules, Canards, Pigeons ou 
d'esp~ces d 'une m~me famille. Chez certaines esp~ces, on 
peut 6galement observer des variations individuelles. 

MARIE KAMINSKI 
with the technical assistance of M. JEANNE-RosE 

Laboratoire de Histophysiotogie du Collkge de France, 
Paris (France), November 15, 1963. 
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The  C O 2 - B i n d i n g  Capac i ty  of Rat  B r a i n  T i s s u e  
in vivo 

There has been no systematic determination of the 
C02-binding capacity of brain tissue in vivo and the 
scattered values which exist have been based on tissue 
material subjected to post mortem changes. I t  has been 
shown tha t  accurate analysis of the acid-base metabolism 
of the brain requires tha t  the tissue is frozen in  situ 1,~. 
Carbon dioxide dissociation curves on brain tissue homo- 
genates, on the other hand, do not  t ruly reflect the in vivo 
buffer capacity of the tissue, since this capacity may in- 
volve active t ransport  mechanisms as well as metabolic- 
ally induced changes of the tissue buffer systems. The 
present study, which is par t  of a systematic investigation 
of the acid-base metabolism of brain tissue, describes the 
COn-binding capacity of rat  brain tissue exposed to ar- 
terial carbon dioxide tensions of 12-107 mm Hg. 

Methods. The experiments were performed on rats of 
the Sprague-Dawley strain which were anaesthetized with 
Nembutal  (40-50 mg]kg body weight) and tracheoto- 

mized. The rats were exposed to various carbon dioxide 
concentrations for 5-I  80 min. Low arterial carbon dioxide 
tensions were induced in some animals by artificial hyper- 
venti lat ion with a Palmer Miniature Ideal Respiration 
Pump. The other rats were allowed to breathe sponta- 
neously and they were given gas mixtures containing 
0-12% carbon dioxide in  an open system. The acid-base 
parameters in arterial blood were measured in samples 
drawn from a cannula in the femoral artery, using the 
micromethod of SIGGARD A~DERSEN et  al. 8. Blood anal- 
yses were performed before and at  repeated intervals 
during the exposure of the animals to the altered Pcoe 
At the end of the experiment the head of the animal was 
dipped into liquid nitrogen. The total  carbon dioxide con- 
tent  of the brain was determined with the method recently 
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