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bei ciner Pause  yon 5 sec dagegen wird schon die 3. Rei-  
zung zu keiner  An twor t  m e h r  fiihren. Pausen  von  tiber 
30 min  verm6gen  auf die An twor t  keinen Einfluss  mehr  
auszuiiben. Diese Ersche innng  (Adapta t ion  ? E rmi idung  ?) 
wird  bei anderen,  d .h .  n icht-e lektr ischen Knochenf ischen 
un te r  den gleichen Bedingungen  nicht  beobachte t .  

Re izungen  mit  impuls f6 rmigem Gle iehs t rom sollen die 
gr6sste Wi rkung  auf  e inen Fisch erzielen ~,8. Unte r suchun-  
gen tier Elekt rof ischere i forschung aus neuerer  Zei t  (miind- 
l iche Mit te i lungen)  bes t~t igen diese Aussage. Man k6nnte  
also erwarten,  dass S t romimpulse  aueh  bei  Ivlalapterurus 
wirksamer  sind als Stromdauerf luss .  Das  ist  aber  keines- 
wegs der  Fal l .  Bei  Re izungen  m i t  Impu l sen  miissen be im 
Zi t terwels  v ie l  h6here  Dich ten  ve rwende t  werden,  u m  eine 
Lokomot ion  ( ,d iphasische Galvanotaxis~)  auszul6sen. 

Dabei  spiclen sowohl die t3reite des Impulses  als auch die 
Impuls in te rva l le  eine wicht ige Rolle. Impulse ,  deren 
Brei te  kleiner  als 5 msec oder deren In t e rva l l  gr6sser als 
90 msec betriigt,  ve rm6gen  selbst bei ve rv ie l fach te r  Feld-  
dichte  n icht  m e h r  zu einer Lokomot ion  zu fiihren. Da  
Malapterurus selbst  bei seinen E n t l a d u n g e n  elektr ische 
Fe lder  in F o r m  yon St romst6ssen en ts tehen  llisst, w~re es 
denkbar ,  dass die h6here Reizschwelle  gegeni iber  solchen 
h ie rmi t  in Z u s a m m e n h a n g  steht .  

I n  der  Answer tung  bef inden sich Unte r suchungen  fiber 
das Verha l ten  yon  ~lalapterurus m i t  und  ohne eigene E n t -  
ladungen i m  inhomogenen  Gleich- bzw. ~Vechselstrom- 
feld, den Ver lauf  der  Feldl in ien in Beziehung zum Fisch-  
k6rper  sowie die Lokal i sa t ion  der  Reizstel len un te r  Aus- 
schal tung z.B.  des R a m u s  la teral is  9, 
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Fig. 2. Mittehverte yon der Anzahl der KSrpelwendungen (O Ordinate 
links) sowie der Schwimmstrccken (O Ordinate rechts) bei verschie- 
denen Felddichten (Abszisse) w/ihrend einer Reizung yon 30 sec. 

Rdsumd. On a observ6 que  le malapt6rure  r6agi t  A des 
exci ta t ions  ~lectr iques externes  (courant  cont inu  homo-  
g~ne) pa r  une  ~(galvanotaxie diphasique~. Ces r6sultats  
avec leurs d6tails  m e t t e n t  en 6vidence une difference bien 
net te  ent re  le c o m p o r t e m e n t  du malapt6rure  et  celui des 
autres  poissons osseux non 61ectriques. 
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A c i d - B a s e  Balance  
Exposure  to Hyperbaric  H e l i u m  

Certain drug eva lua t ion  procedures  being used in this  
l abora to ry  necessi ta te  the  use of ar t i f ic ial  respira t ion of 
guinea-pigs dur ing exposure  of the  animals  to a hyperbar ic  
he l ium atmosphere .  In  order  to ascer ta in  tha t  the  ar t i f icial  
ven t i l a t ion  ma in ta ined  normal  acld-base balance,  ar ter ial  
blood p H  was measured  in guinea-pigs dur ing  ar t i f ic ial  
respira t ion e i ther  a t  normal  or  e leva ted  pressure. In  ani- 
mals  respired a t  normal  pressure, ar ter ia l  blood pO,  and 
pCO 2 were also measured.  The  p H  and gas values  were 
compared  wi th  values  found in unanes the t i zed  and in 
anesthet ized,  non respired animals.  The  values  for p H  and 
pCO, de te rmined  for normal  an imals  were not  in good 
ag reemen t  w i th  prev ious ly  repor ted  values  1. 

F o u r  groups of male  guinea-pigs of the  N M R I  (H) strain,  
weighing 300-500 g, were used. I n  group I (normal,  un- 
anesthet ized),  a l ength  of  PE-50  tub ing  was inser ted in the  
carot id  a r t e ry  whi le  the  an imals  were under  l ight  e ther  
anesthesia.  4 h fol lowing recovery  f rom anesthesia,  caro- 
t id  a r te ry  b lood samples  were d rawn for analysis.  I n  group 
I I ,  an imals  were  anes the t ized  w i t h  Dia l -ure thane  sout ion 
(0.6 ml /kg ,  i.p.) and the  carot id  a r t e ry  was cannula ted  as 
in t he  first  group. Dura t ion  of anes thes ia  was greater  t han  
the  remainder  of the  exper iment ,  and ar ter ia l  blood samples  
were d rawn  4 h a f te r  comple t ion  of surgery. Groups I I I - A  
and I I I - B  (artif icially respired animals  exposed to normal  
or high pressure, respect ively)  were t r ea ted  in the  same 
manne r  as animals  in group 11, but ,  in addi t ion,  the  t ra-  
chea was cannula ted  and the  animals  were connected  to a 

in Artif icial ly Respired Guinea-P igs  under N o r m a l  Condit ions  and During 

pis ton- type  smal l  an imal  respira tor  wi th  inf lat ion vo lume  
set to p rov ide  an  inf la t ion  pressure of 65 m m  H20. 

The  respi ra tor  was set a t  a ra te  t h a t  jus t  p reven ted  ani- 
mals  f rom brea th ing  spontaneously,  and this ra te  was deter-  
mined  by  t r ia l  and error  for each animal .  The suppression 
of spontaneous  respira t ion was considered to resul t  pri- 
mar i ly  f rom opera t ion  of an inhibi tory  resp i ra tory  ref lex 
(Her ing-Breuer  inf lat ion ref lex) .The possibi l i ty  t h a t  hyper -  
ven t i l a t ion  con t r ibu ted  to the  suppression canno t  be to-  
t a l ly  ruled out,  bu t  this cont r ibut ion  mus t  have  been qui te  
small  in v iew of the  normal  ar ter ia l  blood p H  va lues  sub- 
sequen t ly  measured  in these animals.  

Blood samples  f rom animals  in group I I I - A  were ob- 
t a ined  af te r  1 and 4 h of ar t i f ic ia l  respirat ion.  Animals  in 
group I I I - B  were pressurized in a hyperba r i c  chamber*  to  
a to t a l  pressure of 282 ~ (final compos i t ion  of  t he  hyper -  
bar ic  a tmosphere  was p i l e  = 19.0 arm. ; pO,  = 0.2 arm.).  
Blood samples  f rom animals  of group I I I - B  were ob ta ined  
1 and 4 h af ter  pressur izat ion.  Gas and  p H  va lues  for 
group I I I - A ,  and p H  va lues  for group I I I - B ,  measured  in 
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Arterial blood pH and gas tensions in guinea-pigs- 
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Unanesthetized .amimals (Group I) 

Present Data Data of HAWKINS c Group II u Group III-A ~ Group III-B 

pH 7.50/:0.02 7 .35±0.03 7 .40+0.03 ~ 7.50-4-0.02 7.49-t-0.03 
pC02 3 1 / : 1  3 3 ± 3  a 4 7 ~ 3  ~ 324-2 - -  
pO 2 8 1 / : 2  - -  732t=5 8 5 4 - 3  - -  
n r 15 12 11 10 10 

• Values represent mean ~ S.E. b Designation of groups: Group I : unanesthetized, spontaneously breathing; Group II : anesthetized, spontane- 
ously breathing; Group I II-A: anesthezied and artificially respired at normal pressure; Group I I1-B: anesthetized and artificially respired at 
282 ~. ~Blood obtained by cardiac puncture/, a Reported as volume percent CO~ and converted to pCO 2 by standard formula 4. * Significantly 
different than values for animals in Group I {p < 0.01, Student t-test), tn = number of animals. 

t he  1-hour  sample ,  se rved  as a guide  for  a d j u s t i n g  t h e  r a t e  
of a r t i f ic ia l  r e sp i r a t i on  for t he  r e m a i n d e r  of t he  e x p e r i m e n t .  

Blood pH,  pCO~, a n d  pO2 were  m e a s u r e d  w i t h  a n  Ins -  
t r u m e n t a t i o n  L a b o r a t o r i e s  Model  113 ana lyzer .  I n  ani -  
ma l s  of g roup  I I I - B ,  on ly  p H  could  be m e a s u r e d  accura -  
t e l y  because  ef fervescence  in  decompres sed  b lood  in te r -  
Ie red  w i t h  m e a s u r e m e n t  of pCO2 a n d  pO, .  A 2-ml s a m p l e  
of b lood  was  suf f ic ien t  for  t h e  ana lyses .  Res u l t s  for t h e  4 
g roups  of a n i m a l s  are  s h o w n  in  t h e  Table .  T h e  d a t a  de-  
m o n s t r a t e  t h a t  a n e s t h e s i a  s ign i f i can t ly  depressed  respi ra-  
t i on  in s p o n t a n e o u s l y  b r e a t h i n g  gu inea-p igs  (group I I )  as  
c o m p a r e d  w i t h  n o r m a l  a n i m a l s  (group I). However ,  t h e  
T a b l e  also shows t h a t  t h e  ar t i f ic ia l  r e sp i r a t i on  used  in  
t he se  s tud ies  (groups I I I - A  or I I I - B )  successful ly  r eve r sed  
t h e  r e s p i r a t o r y  depress ion  a n d  m a i n t a i n e d  t h e  a n i m a l s  in  
n o r m a l  ac id -base  ba lance .  A p p a r e n t l y ,  a r t i f ic ia l  ven t i l a -  
t i on  was n o t  a p p r e c i a b l y  a f fec ted  b y  t he  use  of a gas mix-  
t u r e  t h a t  was  a p p r o x i m a t e l y  2.9 t i m e s  as dense  as a i r  a t  a 
p ressu re  of 1 a i m .  

I t  is i n t e r e s t i ng  to  c o m p a r e  t h e  p r e s e n t  d a t a  w i t h  pre-  
v ious Iy  p u b l i s h e d  va lues  for  p H  a n d  pCO 2 in guinea-pigs ,  
a lso g iven  in t h e  Tab le .  C u r r e n t l y  c i t ed  va lues  for  n o r m a l  
gu inea-p igs  1 are  based  on  t h e  w o r k  of HAWKINS a, w h o  
ana lyzed  blood o b t a i n e d  b y  ca rd i ac  punc tu re ,  us ing  t he  
V a n  S lyke  m e t h o d  to  d e t e r m i n e  t o t a l  CO,, a n d  a com- 
p a r a t o r  b lock  m e t h o d  to  e s t i m a t e  pH.  Resu l t s  o b t a i n e d  
w i t h  ca rd iac  p u n c t u r e  b lood shou ld  be  i n t e r p r e t e d  w i t h  
cau t i on  because  of t h e  l ike l ihood of a s p i r a t i n g  a m i x t u r e  
of a r t e r i a l  a n d  v e n o u s  blood.  T h e  T a b l e  shows  t h a t  HAW- 
KINS r epo r t ed  n e a r l y  t he  s a m e  pCO2, b u t  a m u c h  lower  p H  
t h a n  was  found  in t h e  p r e s e n t  s tudy .  

I n  conclus ion,  t h e  p r e s e n t  d a t a  d e m o n s t r a t e  t h a t  a r t i -  
f icial  r e sp i r a t i on  of guinea-pigs ,  as  p e r f o r m e d  in t h i s  l abo-  
ra tory ,  p r o v i d e d  a d e q u a t e  v e n t i l a t i o n  of t h e  an imal s ,  b o t h  

a t  n o r m a l  pressure  and  in a h y p e r b a r i c  h e l i u m  a t m o s p h e r e .  
I n  add i t ion ,  t h e  p H  a n d  pCO2 r e p o r t e d  here  for  u n a n e s t h e -  
t i zed  a n i m a l s  m a y  b e  closer to  t r u e  va lues  for  n o r m a l  
gu inea-p igs  t h a n  a re  t h e  c u r r e n t l y  c i ted  va lues  s, e. 

Zusammen[assung. S~iure-Basen-~Verte yon  Meer- 
s chwe inchen  (Carla porcellus L.) w u r d e n  u n t e r  k i i n s t l i che r  
A t m u n g  be t  n o r m a l e m  D r u c k  u n d  be t  D r u e k  yon  19.2 
A im.  gemessen  u n d  fes tges te l t t ,  dass  k i ins t l i ehe  A t m u n g  
u n t e r  e r h 6 h t e l n  D r u c k  n o r m a l e  S~ure -Basen-Gle ichge -  
w ich te  gewXhrleis tet ,  wXhrend  die S g n r e - B a s e n - W e r t e  
n o r m a t e r  Tiere  m i t  d e n j e n i g e n  de r  L i t e r a t u r  n i c h t  f iber-  
e i n s t i m m t e n .  
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Dopa and Dopamine in the P igment  of Substantia  

The  cells of s u b s t a n t i a  n igra  c o n t a i n  a p i g m e n t  w h i c h  is 
gene ra l ly  t h o u g h t  to  be  a me lan in .  I n v e s t i g a t i o n s  u s ing  
h i s t o c h e m i c a l  m e t h o d s ,  e lec t ron  mic roscopy  a n d  I R -  
spec t ro scopy  have ,  however ,  r evea led  severa l  d i f ferences  
b e t w e e n  t h e  s u b s t a n t i a  n ig ra  p i g m e n t  a n d  o t h e r  me la -  
n ins  1-5. 

T h e  chief  s t r u c t u r a l  d i f ference  be t w een  s u b s t a n t i a  n ig ra  
a n d  e x t r a - n e u r a l  m e l a n i n  g ranu les  is t he  p resence  of l ip id  
globules  in  t h e  m e l a n i n  g ranu les  of S u b s t a n t i a  nigra .  The  
chemica l  n a t u r e  of S u b s t a n t i a  n ig ra  m e l a n i n  is u n k n o w n ,  
b u t  i t  has  been  sugges ted  t h a t  t h e  p i g m e n t  is fo rmed  f rom 

Nigra 
dopa,  dopamine ,  ad rena l ine ,  n o r a d r e n a l i n e  or 5 -hydroxy-  
t r y p t a m i n e  s-% 

A l t h o u g h  t h e  s t r u c t u r e  of d i f f e ren t  m e l a n i n s  is v e r y  
complex ,  i t  is poss ib le  to  ge t  a n  idea  of t h e  n a t u r e  of dif-  
f e r en t  m e l a n i n s  b y  d e g r a d a t i o n  e x p e r i m e n t s  9. There fo re  
S u b s t a n t i a  n ig ra  m e l a n i n  was  h y d r o l y z e d  in hyd roch lo r i c  
acid a n d  t h e  h y d r o l y s a t e  i n v e s t i g a t e d  for dopa ,  n o r a d r e n -  
al ine,  ad rena l ine ,  d o p a m i n e  a n d  5 - h y d r o x y t r y p t a m i n e .  

iVIaterial and methods. S u b s t a n t i a  n ig ra  was  o b t a i n e d  a t  
a u t o p s y  f rom 16 h u m a n s .  T h e  t i ssue  spec imens  were  
h o m o g e n i z e d  in  6 N HC1 (5 g t i ssue  in 20 ml  acid) a n d  


