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Af ter  i n c u b a t i o n  t h e  slices were qu ick ly  r e m o v e d  f rom 
the  beakers ,  b l o t t e d  and  weighed.  B o t h  the  t i ssue  and  a 
2 ml  a l iquo t  of m e d i u m  were assayed  for P A H  n.  Resu l t s  
were expressed as Mice/medium (S/M) rat io,  where  S 
equals  mg/g  of t issue and  M equals  m g / m l  of med ium.  
D a t a  were ana lyzed  s t a t i s t i ca l ly  us ing  S t u d e n t ' s  t- test ,  
g roup or pa i red  compar ison .  All d a t a  are expressed  as t h e  
m e a n  z~ s t a n d a r d  error.  T he  0.05 level  of p r o b a b i l i t y  was  
used as t he  c r i te r ion  of significance.  

Results and discussion. A c c u m u l a t i o n  of P A H  b y  rena l  
cor t ical  slices f rom the  t h r ee  species s tud ied  was d e p e n d e n t  
on  t he  h y d r o g e n  ion c o n c e n t r a t i o n  of t h e  m ed i um .  P A H  
S/M r a t io  in  r a t  t i ssue  appea red  to  increase  f rom a low 
a t  p H  7.5 to  a sha rp  peak  a t  p H  8.0 (Figure).  R a b b i t  
t i ssue  also deve loped  m a x i m a l  P A H  S/M ra t ios  a r o u n d  
p H  8,0 b u t  t he  p e a k  was no t  as sha rp  a s t h a t  w i t h  r a t  
t issue.  I n  con t ras t ,  t h e  P A H  S/M r a t io  f rom dog t i ssue  
h a d  a s l ight  p e a k  a t  p i t  7.4 and  t h e n  r e m a i n e d  r a t h e r  
f la t  over  t he  res t  of t he  p i t  r ange  s tudied.  

P h o s p h a t e  buffer  was  used over  t he  en t i re  p H  range  w i t h  
t i ssue  f rom the  dog. W h e n  s imi lar  e x p e r i m e n t s  were 
a t t e m p t e d  w i t h  r a t  a n d  r a b b i t  t issues,  t he  p H  was no t  
well  m a i n t a i n e d  b u t  r e t u r n e d  t o w a r d  7.4. COPENHAVER 
a n d  DAvis  9 also n o t e d  t h a t  p h o s p h a t e  buffer  was  ineffec- 
t ive  a t  h igher  p H  w h e n  us ing  r a b b i t  k idney  siices a n d  
the re fore  used a p h o s p h a t e - p r o p a n e d i o l  c o m b i n a t i o n  
buffer  in t he i r  s tudy .  Propanedi01 buffer  was  used 
exclusively  for r a t  a n d  r a b b i t  t i ssue  in th i s  s tudy ,  nev-  
er theless  t he  buf fe r ing  capac i ty  of t he  slices s t i l l  t e n d e d  
to  sh i f t  t h e  med ium.  

R o s s  et  al. 1~ obse rved  t h a t  t he  a m o u n t  of P A I l  
a c c u m u l a t e d  du r ing  sho r t  (2-10 min)  i ncuba t i ons  was 
l inear  w i t h  t i m e  a n d  sugges ted  t h a t  t h i s  ear ly  accumula -  
t ion  is a ref lec t ion  of t h e  m a x i m a l  r a t e  a t  wh ich  P A H  
en te rs  t he  slice. To d e t e r m i n e  t he  effect  of m e d i u m  p H  
on in i t ia l  r a t e  of up take ,  P A H  a c c u m u l a t i o n  b y  r a t  r ena l  
cor t ica l  slices was  d e t e r m i n e d  in  p h o s p h a t e  buf fe r  
in i t ia l ly  a d j u s t e d  to  p i t  7.5, 8.0 a n d  8.5. I n  5 e x p e r i m e n t s  

no s ign i f i can t  effect  o f  m e d i u m  p H  was d e m o n s t r a b l e  
un t i l  30 mill.  Af ter  10 mil l  u p t a k e  r a n g e d  f rom 2.2-  
2.7 ~zg/100 m g  tissue.  A t  15 m i n  t i ssue  a t  p H  7.4 h a d  
a c c u m u l a t e d  4 ~g/100 m g  c o m p a r e d  to  5 vg/100 m g  in 
t i ssue  a t  h i g h  pH.  Af ter  30 ra in  t i ssue  i n c u b a t e d  in i t i a l ly  
a t  p H  8.5 h a d  a c c u m u l a t e d  8.8 • 0.8 (S.E.) vg/100 nag 
w h i c h w a s s i g n i f i c a n t l y m o r e t h a n t h a t a t p H  8.0 7.1 ~z 0.5) 
and  p i t  7.4 (6.6 i 0.3). If  u p t a k e  of P A t t  in  t h e  f i rs t  few 
m i n  of i n c u b a t i o n  t r u l y  ref lects  t h e  r a t e  of P A H  t r a n s p o r t  
these  d a t a  d e m o n s t r a t e  t h a t  t he  dif ference in p H  a l t e r s  
some o the r  aspec t  of t he  a c c u m u l a t i o n  process, poss ib ly  
a n  in t r ace l lu la r  ' t r a p p i n g '  m e c h a n i s m  or di f fus ion f rom 
the  t i ssue  b a c k  in to  t he  med ium.  Af te r  i n c u b a t i n g  30 m i n  
t he  t i ssue  in i t i a l ly  buffered  to  p i t  8.5 h a d  a c c u m u l a t e d  
s ign i f i can t ly  more  P A H  t h a n  t h a t  a t  7.4. A l t h o u g h  t he  
in i t ia l  p H  h a d  dec l ined  to 7.8 du r ing  i ncuba t ion ,  t he  slices 
h a d  been  func t i on ing  a t  a p H  h igher  t h a n  7.4 for 30 min.  
This,  t hen ,  d e m o n s t r a t e s  t h a t  t h e  e n h a n c e d  P A H  S/M 
seen a t  p H  above  7.4 w i t h  p r o p a n e d i o l  (Figure) was  a 
func t i on  of p i t  a n d  n o t  t he  buffer  used ~. 

Zusammen/assung. N i e r e n s c h n i t t e  yon  v e r s c h i e d e n e n  
A r t e n  a k k u m u l i e r e n  P A I l  m i t  z u n e h m e n d e m  p H - W e r t  
des Mediums  bet  e inem deu t l i chen  M a x i m u m  zwischen 
p H  7.4 u n d  p H  8.0. 
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A Dif ference  in Creat ine  U p t a k e  B e t w e e n  P e c t o r a l i s  and T h i g h  M u s c l e s  of  the  C h i c k e n  1 

W e  h a v e  p rev ious ly  descr ibed  a specific, s a t u r a b l e  
process  t h a t  serves  t o t r a n s p o r t  c rea t ine  in to  ske le ta l  
muscle  2, 8. W e  now descr ibe a di f ference in c rea t ine  u p t a k e  
b e t w e e n  pec to ra l i s  a n d  t h i g h  muscles  wh ich  suggests  t h a t  
m e m b r a n e  t r a n s p o r t  of c rea t ine  var ies  f rom one t y p e  of 
musc le  to  ano the r .  

Materials and methods. Newly  h a t c h e d  male  chickens,  
h y b r i d s  of a cross b e t w een  H u b b a r d  hens  a n d  W h i t e  
M o u n t a i n  roosters ,  were g iven  a commerc ia l  d ie t  4 a n d  
w a t e r  ad  l i b i t u m  u n t i l  t h e y  were 15 days  old, w h e n  t h e i r  

Table I. Concentrations of selected compounds in pectoralis and bi- 
ceps femoris muscles 

Compound Pectoralis Biceps femoris 
(tzmoles/g wet weight) 

ave rage  we igh t  was  186 g, T h e n  1-~C-crea t ine  (5.08 mC 
pe r  mmole)5  was in jec ted  r ap id ly  in to  a b r a c h i a l  vein .  I n  
add i t i on  to  rece iv ing  ~4C-creatine, some of t he  ch ickens  
also rece ived  3 m l  or less of 0.154 M NaC1 i.v., e i the r  a lone  
or as a vehic le  for n o n - r a d i o a c t i v e  creat ine .  Ne i t he r  t h e  
NaC1 so lu t ion  nor  t he  n o n r a d i o a c t i v e  c rea t ine  adverse ly  
a f fec ted  t he  a p p e a r a n c e  of t h e  chickens ,  and  t he  NaC1 
so lu t ion  a lone  h a d  no  effect  on  t h e  d i s t r i b u t i o n  of 14C- 
c rea t ine  to  muscle.  A t  se lected t i m e  in t e rva l s  a f te r  injec-  
t i o n  t h e  ch ickens  were decap i t a t ed ,  exsangu ina t ed ,  a n d  
i n d i v i d u a l  musc les  were o b t a i n e d  for m e a s u r e m e n t  of 
r ad ioac t i v i t y .  The  muscles  were homogen ized  in  10 to 
20 vo lumes  of d is t i l led  w a t e r  us ing  a glass homogenizer ,  
p ro t e in  was p r e c i p i t a t e d  b y  a d d i n g  enough  t r i ch loroace t ic  
acid to  ach ieve  a f ina l  c o n c e n t r a t i o n  of 5% (w/v) ; a n d  an  
a l i quo t  of t he  clear  s u p e r n a t e  was t a k e n  for m e a s u r e m e n t  
of r a d i o a c t i v i t y  b y  l iqu id  sc in t i l l a t ion  spec t rome t ry .  
Us ing  p a p e r  c h r o m a t o g r a p h y  in  c o m p l e m e n t a r y  exper t -  

Creatine, total 32 ~ 3.0 (11) �9 30 ~ 5.8 (7) 
Phosphocreatine 19.4 ~ 4.5 (6) 10.4 i 2.5 (7) 
Inorganic phosphate 5.5 4- 2.7 (6) 5.9 • 2.1 (7) 
ATP 6.4 • 1.0 (6) 4.0 • 0.45 (7) 
ADP 0.99 4- 0.32 (6) 0.69 ~ 0.08 (7) 

i Standard deviation, Number of animals is given in parentheses. 
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Table II. Effect of nonradioactive creatine on l~C-creatine distribution 
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Specimen Dose of creatine 

0.055 mg 2.9 mg 4.7 mg 26 mg 
(opm]g wet weight) 

Pectoralis 11,600 ~ 5,600 (14) ~ 19,000 ~ 6,300 (4) 11,300 ~: 3,500 (4) 

Biceps Femoris 28,000 :t: 7,400 (13) 20,000 :t_ 2,600 (4) 12,300 ~: 410 (4) 

Sartorius 29,000 :~ 8,600 (9) 14,800 :k 2,900 (4) 12,900 ~- 5,300 (4) 

Semitendinosus 22,000 :j= 7,600 (7) 26,000 :~ 3,300 (4) 14,700 ~_ 5,000 (4) 

Iliotibialis 25,000 :j= 5,200 (7) 23,000 :t: 2,500 (4) 17,000; 18,000 (2) b 

Plasma~ 2,200 ck 720 (3) 8,800 :[: 5,800 (4) 15,100 (1) 

9,300 • 2,700 {4) 

8,600 ~ 570 (4) 

~: Standard deviation. Number of animals is given in parentheses, b Only 2 values were obtained; both are given. ~ Blood was collected 
in a heparinized container and centrifuged at 2500 rpm to obtain plasma; epm/ml are given. Each chicken received one btCi of ~4C-creatine 
per 100 g body weight i.v. 15 rain before it was killed; on the average this came to a dose of 0.055 mg of ereatine. Some of the chickens 
received additional nonradioactive creatine i.v. immediately prior to the radioactive dose. The nonradioactive creatine was prepared at a 
concentration of 5.69 mg/ml in 0.154M NaCI for the 2.9 and 5.7 mg doses and of 8.77 mg/ml for the 26 mg dose. 

merits, we found  t h a t  all of the  r ad ioac t iv i ty  in these 
muscles migra ted  ident ica l ly  to au then t i c  creat ine.  

Total  creat ine  con ten t  of the  muscles  was measured  by  
the  m e t h o d  of ROSE, HELME~, and  CHANUrlN 6 wi th  minor  
modif icat ions .  The concen t ra t ions  of inorganic  phospha te ,  
phosphocrea t ine ,  ATP,  and  A D P  were de t e rmined  on 
rap id ly  frozen muscles,  ob ta ined  f rom anes thes ized  
animals,  by  the  a u t o m a t e d  ch roma tog raph ic  procedure  
descr ibed by  JELLINEK, AMAKO, and  WILLMAN 7, s. 

Results and discussion. Curves dep ic t ing  the  up take  of a 
t racer  dose of ~C-crea t ine  by  pectora l is  and  biceps  
femoris  muscles are shown in t he  Figure.  Inspec t ion  of 
these  curves reveals  t h a t  t he  ini t ial  up t ake  of ~4C-creatine 
by  biceps femoris  muscles  was a p p r o x i m a t e l y  4 t imes  as 
great  as t h a t  of pectora l is  muscles.  We found no evidence 
t h a t  the  grea ter  up take  of ~C-creat ine  by  biceps femoris  
muscle  is due to  t r a p p i n g  of the  t racer  as phosphocrea t ine  
(Table I). In  fact  phosphocrea t ine ,  ATP,  and  A D P  were 
p resen t  in s igni f icant ly  smal ler  concen t ra t ions  in biceps 
femoris  muscles in compar i son  to pectoral is  muscles  
( P  < 0.05 by  S t u d e n t s  t - tes t  9). The f ind ing  of a re la t ive ly  
low Concentra t ion of phosphocrea t ine  in a red muscle 
conf i rms earlier  repor t s  by  o thers  10, n 
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0 ~ -  2'0 ~ 4'0 ' 6'0m,n 

Time 

Time course of uptake of laC-creatine by skeletal muscles. Each 
chicken received one btCi of ~4C-ereatine per 100 g body weight i.v. at 
zero time. The mean of the epm per g wet weight of muscle, the num- 
bers of animals, and standard deviations are shown, o, biceps femoris 
muscle; @, peetoralis muscle. 

The d i s t r ibu t ion  of 14C-creatine was s ignif icant ly  
a l tered  by  admin i s t e r ing  nonrad ioac t ive  creat ine  as m a y  
be seen f rom the  da t a  p resen ted  in Table II .  A to ta l  dose 
of 2.9 mg of creat ine  s ignif icant ly  increased the  concent ra -  
t ion  of 14C-creatine in pectora l is  muscles ( P  < 0.01) 
while i t  e i ther  reduced or did no t  affect  the  concen t ra t ion  
in var ious  th igh  muscles.  W i t h  larger doses of nonradio-  
act ive  creatine,  the  amo u n t s  of 14C-creatine in th igh  
muscles and in pectoral is  muscles was reduced  signif icant!y 
(P  < 0.05) to values a p p r o x i m a t e l y  equal  to those  
ach i ev ed  by  pectora l is  muscles of chickens  given only  the  
t racer  dose of 14C-creatine. The concen t ra t ions  of radio- 
ac t iv i ty  in p l a sma  15 min  af ter  in jec t ion  also are given in 
Table II .  

In  the  absence of evidence t h a t  the  grea te r  up take  of a 
t racer  dose of ~4C-creatine by  biceps femoris  muscles is 
due to  intracel lular  me tabo l i sm  of creat ine  and since 
nonrad ioac t ive  creat ine  would no t  be expec ted  to  a l ter  
b loodf iow to muscle,  we suggest  t h a t  m e m b r a n e  t r a n s p o r t  
of c rea t ine  varies f rom one t y p e  of muscle  to another .  

Zusammen/assung. In t r aven6s  ve rabre ich te  Tracerdosis  
yon  l~C-Kreatin f i ihrt  be im H u h n  zur v ie rmal  h6heren  
A u fn ah me  im Biceps femoris  als im Musculus pectoralis .  
Dieser  muskulgre  Unte r seh ied  fgllt  fort,  wenn  gleich- 
zeit ig grosse Mengen n ich t - rad ioak t iven  Krea t in s  gegeben 
werden.  
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