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Arterial blood pH and gas tensions in guinea-pigs- 

Specialia EXPI~RIENTIA 27]10 

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  
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cent r i fuged for 10 min  a t  17,000 g. The  sed iment  was re- 
suspended and centr i fuged in 6 N HC1 3 t imes  and there-  
af ter  hydro lyzed  in 6 N HC1 for 7 h. The  last  supe rna tan t  
and the  hydro lysa te  were examined  for the  fol lowing sub- 
s tances : A) Dopa, according to  ANTON and SAYRE 10. B) Ad- 
renal ine and noradrenal ine,  according to BERTLER et  al. n 
C) Dopamine ,  according to  CARLSSON and WALDECK lz, 
D) 5 -hydroxy t ryp tamine ,  according to BEETLER and  RO- 
SENGREN 13 

Results and comments. The  de te rmina t ion  of dopa  and 
the  var ious  biogenic amines  showed t h a t  dopa  and dop- 
amine  could be recovered in t he  hydro lysa te  of Subs tan t i a  
nigra  melanin.  ~Vhen hydrolys is  was repea ted  3 t imes,  only  
dopa  was  found. No  dopa, dopamine  or o ther  amines  were 
present  in the  last  supe rna tan t  af ter  repea ted  washing  of 
melanin  in 6 N HC1. 

Dopamine  has  n o t  p rev ious ly  been  found in na tu ra l ly  
occurr ing melanin,  bu t  under  expe r imen ta l  condi t ions  
dopamine  m a y  form melanin,  and knowledge of th is  mela-  
nin is to  a considerable  ex ten t  thanks  to the  work  of 
SWAN 14. According  to the  classic Raper -Mason  concept ,  
melan in  formed f rom dopa or  dopamine  should conta in  
only  indole-quinones,  bu t  i t  is now though t  t h a t  dopa  or 
dopamine  can be incorpora ted  in the  melanin~4-xL 

The  presence of dopamine  in Subs tan t i a  nigra  melanin  
is of great  interest ,  since dopamine  has been demons t r a t ed  
in considerable  amoun t s  in this structureXS. Dopamine  is 
bel ieved to have  a special  funct ion  in the  ex t r a -py ramida l  
system, and the  dopamine-con ta in ing  nerve  t e rmina l s  of 
t he  p u t a m e n  and of the  cauda te  nucleus p robab ly  or iginate  
in Subs tan t i a  nigra  19. I t  is no t ewor thy  t h a t  p igment  forms 
only  in th is  s t ructure ,  while the  dopamine  concen t ra t ion  
is 10-fold h igher  in the  cauda te  nucleus  and the  pu ta -  
men  IS, 2o. 

Various exp lana t ions  m a y  be  offered for t he  presence of 
dopa  and  dopamine  in Subs tan t i a  nigra  p igment .  P i g m e n t  
granules  m a y  be  formed by  ox ida t ion  of ty ros in  and dopa  
and po lymer iza t ion  of the  ox ida t ion  products .  T h e n  dopa  
m a y  be  copolymer ized  wi th  t he  po lymer ized  indole-  
quinones.  Dopamine  avai lab le  in Subs tan t i a  n igra  cells 
m igh t  t hen  also be copolymerized.  I t  is also possible t h a t  
p igment  granules are  formed by  ox ida t ion  of dopamine  
and po lymer iza t ion  of the  formed indole-quinones.  Dop-  
amine,  bu t  also some still  undeca rboxy la t ed  dopa, m a y  
then  be copolymerized.  

Final ly ,  i t  canno t  be excluded t h a t  the  Subs tan t i a  nigra  
melanin  is a m ix tu r e  of dopa melan in  and dopamine  mela-  
nin in which case dopa  and dopamine  should be present  in 
di f ferent  granules.  

The f inding of dopa only, af ter  3 hydrolyses  of 7 h each, 
favours  the  v iew t h a t  the  p r imary  nucleus of melanin  for- 
med  is dopa  melanin,  while the  dopamine  melanin  forms 
a shell on the  melan in  part icles  21. 

Zusammen/assung. Hydro lysa te  der  P igmen tpa r t ike l  
der  Subs tan t i a  nigra  en tha l t en  D o p a  und Dopamin ,  je- 
doch kein  Adrenal in ,  Noradrena l in  oder  Serotonin.  
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I n h i b i t o r y  E f f e c t  o f  P r o t e o l y t i c  E n z y m e s  on P l a t e l e t  A g g r e g a t i o n  I n d u c e d  by A D P  o r  T h r o m b i n  

A l t h o u g h  a n u m b e r  of substances have  been re- 
por ted  to  inh ib i t  p l a t e l e t  aggregat ion  or  adhesion,  mos t  
of t h e m  should be  inqui red  more  to  be approved  as 
rel iable and  avai lab le  in clinical use on th romboembot i sm.  
One of these  categories  includes pro teo ly t ic  enzymes.  The  
present  s tudy  describes a l te ra t ions  in t he  sensitivity- of 
unwashed and washed  p la te le ts  w i t h  A D P  and  t h rombin  
when p la te le ts  were t rea ted  wi th  pro teo ly t ic  enzymes.  

5¢ateriats and methods. H u m a n  venous  blood ant i -  
coagula ted  wi th  10% by  v o l u m e  of 8% t r i sodium c i t ra te  
was centr i fuged a t  170g for 30 rain a t  r o o m  t empera tu r e  
to ob ta in  p la te le t - r ich  p lasma (PEP) .  The  p la te le t  con- 
cen t ra t ion  in P R P  was ad jus ted  by  using p la te le t  poor  
p lasma (PPP) as a d i luent  to 25 × 1 0 / m m  3 employ ing  
BRECHER-CRONKITE m e t h o d  1. All  glasswares were sill- 

conized. 50 mg  of each p ro teo ly t i c  e n z y m e :  pro tease  
(1,900,000 U/g), by  cour tesy  of Pacif ic  Lab. ,  Inc. ,  Hono-  
lulu, HI.; papain  (1000 G D U  (gelat in digest ing uni t ) /g ,  
and bromela in  (1200 GDU/g) ,  p rov ided  by  Dr. S. TAUSIK) 
Direc tor  of Research,  Dole  Co., Honolulu ,  H I . ;  ficin 
(200-800 U]g), ob ta ined  f rom Sigma Chemical  Co. 
(St. Louis,  Mo.), was dissolved in phospha te  buffered 
saline (PBS) p H  7.2 to  yield t he  concen t ra t ion  of 20 and 
200 ~g/ml.  P R P  was incuba ted  wi th  an  equa l  vo lume  
of each enzyme  solut ion in a plast ic  t ube  a t  37°C for 
30 rain. The  mix tu r e  of P E P  and P B S  was used as a 
control .  

The  A D P  sens i t iv i ty  tes t  of p la te le ts  was per formed 
by  m e t h o d  of YAMAKIDO et  al. ~ as modif ied by  SANO 
et  al. 3,4. The  principle  of the  me thod  is to ob ta in  the  


