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ex t en t  of sarcomere  f luc tua t ion  m a y  be one of the  ma in  
fac tors  which  de te rmines  the  energy  r equ i remen t s  of t he  
muscle  for ma in ta in ing  isometr ic  tens ion  and also poss ibly  
the  rage at  which  the  muscle fatigues.  P r e s u m a b l y  sarco- 
mere  f luc tua t ion  is re la ted  to the  leng th  of t ime  t h a t  each 
cross l ink on the  myos in  f i l amen t  is engaged wi th  t he  
ac t in  f i lament .  The f luc tua t ions  p robab ly  only  occur w i th  
t he  r a n d o m  release or engagemen t  of m a n y  cross links. In  
the  fas t  muscle  the re  is p r e sumab ly  a grea ter  p robab i l i ty  
of sarcomere  m o v e m e n t  as t he  l e n g t h  of t ime  t h a t  each 
cross l ink is engaged is p robab ly  far less t h a n  in the  slow 
muscle  a. 

die F r eq u en z  in den h in te ren  phas i schen  Muskeln dre imal  
h6her  als in den vorderen  ton i schen  Muskeln. 
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Zusammenfassung. Es wird gezeigt,  dass  die Schwan-  
kung der  Sarkomerenl/~nge bei  Beni i t zung  der <daser 
b e a m  ~) - Methode  w~Lhrend der  i somet r i schen  K o n t r a k t i o n  
der  M. lat iss imi dorsi  be im Hi ihnchen  versch ieden  war.  
Der  S c h w a n k u n g s u m f a n g  war  in dell vo rde ren  und  
h in te ren  Muskeln ungef~hr  gleich (900 ~),  h ingegen war  
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Effect  of  L i g h t  a n d  p H  o n  D i a z o t i z e d  B i l i r u b i n  

While  s tudy ing  the  enzyme,  b i l i rubin  glucuronyl  
t ransferase ,  var iable  results  had  been  ob ta ined  on the  
de t e rmina t i on  of diazot ized non-con juga ted  bil irubin.  
Previous  workers  have  shown t h a t  undiazo t ized  bi l i rubin 
is ve ry  sensi t ive to  l ight  and p H  1-1~ and  t h a t  ex t inc t ion  
and absorp t ion  m a x i m u m  values  of azo dyes depend  on 
such factors  as pH,  alcohol, and  albumin11. I t  was there-  
fore desirable to  note  whe the r  l ight  and  p H  had  s ignif icant  
effects  on the  spec t ropho tome t r i c  assay of d iazot ized 
non-con juga ted  bi l i rubin under  the  condi t ions  of t he  
a fo rement ioned  exper iments .  As no ted  below, no rma l  
room l ight  did no t  s ignif icant ly  affect  the  spec t rophoto-  
met r ic  de t e rmina t i on  of diazot ized bi l i rubin  whereas  p H  
had  a marked  influence on the  opt ical  dens i ty  readings.  
These observa t ions  will u n d o u b t e d l y  be of in te res t  to  
o the r  laborator ies  doing bi l i rubin de te rmina t ions .  

Effect o/pH. To s t u d y  the  effect  of p H  on spec t rophoto-  
met r ic  proper t ies  of bil irubin,  a bi l i rubin solut ion was 
made  as follows: 4.5 ml  e thanol ,  95%;  0.6 ml of 0 .25M 
Tris buffer,  p H  8.0 a t  25~ 0.5 ml  bi l i rubin  solut ion 
(19 mg bi l i rubin (Sigma) rap id ly  dissolved in 10 ml  of 
0 .2N N a O H  and  28.5 ml dist i l led water)  ; and  1.95 ml  of 
dist i l led water .  3 ml  of concen t ra t ed  diazo reagent  le was  
t h e n  added.  Af ter  shaking for 30 min,  the  solut ion was  
di luted to  100 ml wi th  methanol .  Series of samples  were  
set  up, using N a O H  and  HC1 solutions,  to give var ious  
hydrogen- ion  concent ra t ions .  Equa l  vo lumes  of diazot ized 
bi l i rubin solut ion were then  added.  Opt ical  dens i ty  was  
read at  535 n m  (Spectronic 20) and the  p H  was  deter-  
mined  (Beckman E x p a n d e d  Scale Model 76). "Water was  
used in each series as a control  replacing the  acid or base. 
Condi t ions  were reversed  by  adding  HC1 solut ion to t he  
more  alkaline samples  (compared to  the  control  a t  p H  
2.3). Each  sample  was b rough t  to  t he  same vo lume so t h a t  
t he  concen t ra t ion  of bi l i rubin was the  same in each 
cuvet te .  Optical  dens i ty  and  p H  were de t e rmined  again. 

The effects of acid and base  on diazot ized bi l i rubin 
co lor imet ry  are shown in t he  Figure.  U p o n  add i t ion  of 
NaOH,  opt ical  dens i ty  readings  decreased as the  p H  was  
increased f rom the  control  sample  p H  value. Acid 
lowered the  p H  bu t  did not  p roduce  changes  in the  opt ical  
dens i ty  readings compared  to  the  control .  To de te rmine  

w h e t h e r  the  diazot ized b i l i rubin  was act ing as an indi-  
ca tor  1~, HC1 was added  to  t he  samples  whose p H  values  
had  been increased.  I t  was p re sumed  t h a t  chang ing  the  
p H  back  to  the  control  level migh t  give optical  dens i ty  
readings  s imilar  to t h a t  of the  control  samples.  This was 
no t  t he  case. The addi t ion  of HC1 resul ted  in changing the  
p H  to  a value around 2 b u t  p roduced  only  a min imal  
increase in t he  opt ical  dens i ty  readings.  

Diazot ized bi l i rubin was therefore  marked ly  af fec ted  
by  the  hydrogen- ion  concen t ra t ion  of the  solution.  
Dif ferent  opt idal  dens i ty  readings  were ob ta ined  wi th  t he  
same concen t ra t ion  of b i l i rubin  jus t  by  changing the  p H  
t h ro u g h  the  addi t ion  of NaOH.  I t  is therefore  i m p o r t a n t  
to keep a p H  of 2 or less t h r o u g h o u t  t he  procedure  a f te r  
the  add i t ion  of concen t r a t ed  diazo reagen t  to ob ta in  
cons i s t an t  results.  

Effect o/ light. For  the  s t u d y  on light,  diazot ized con- 
juga ted  and  non-con juga ted  bi l i rubin  samples  were 
ob ta ined  by  the  ex t rac t ion  and  ch romatograph ic  tech-  
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niques descr ibed by  HARBISON, BOERTH, and  SPRATT 14 
wi th  modi f ica t ion  by  LAGE and  SPRATT 1~. A diazot ized 
conjugate  sample  and  a sample  of d iazot ized  non-  
con juga ted  bi l i rubin  were placed in separa te  solut ions 
conta in ing  95% ethanol ,  Tris buffer,  p H  8.0 a t  25 ~ and  
dist i l led water .  This  procedure  was pe r fo rmed  in dupl ica te  
each t ime.  E a c h  of a pai r  of non-con juga ted  and  conjuga te  
samples  were placed in a da rk  area, away f rom all l ight.  
The o ther  sample  of each pai r  was placed on a f lash 
evapora tor ,  w i t h o u t  vacuum,  in a hood exposed  to  th ree  
30 w a t t  f luorescent  bulbs  (General Elect r ic  'Cool W h i t e '  
F30T8) abou t  2.5 feet  f rom the  sample.  Samples  were 
ro t a t ed  under  such condi t ions  for 5-6 h, since th is  
a p p r o x i m a t e d  the  t ime  necessary  for t he  ex t r ac t ion  and  
ch roma tog raph ic  separa t ion  of samples.  All solut ions 
were  then  read at  535 nm.  

Da ta  ob ta ined  f rom exposure  of non-con juga ted  and  
conjuga ted  diazot ized bi l i rubin to artificial  l ight  is ex- 
pressed as a percen tage  of the  opt ical  dens i ty  of the  
sample  kep t  in the  dark  (mean ~ s t anda rd  error  and 

n = n u m b e r  of trials). For  non-con juga ted  bi l i rubin th is  
was 100.1 4- 1.2 ( n -  3) while the  con juga ted  bi l i rubin  
has a mean  of 98.8 ~ 2.2 (n = 4). 

These expe r imen t s  showed t h a t  there  was l i t t le  dif- 
ference be tween  the  resul ts  f rom exposure  to l ight  and  
to ta l  absence of l ight.  This  means  t h a t  samples,  once 
t h e y  are diazotized,  m a y  be ex t r ac t ed  and ch romato -  
g raphed  in a room wi th  normal  l ighting.  Undiazo t ized  
bi l i rubin should still be p ro t ec t ed  f rom light, as when  i t  
is pu t  into solut ion or before the  d i a z o - r e a g e n t  and  
e thanol  are added  since OSTROW 16 has s tudied  factors  
t h a t  affect  the  pho to -decompos i t i on  of bi i i rubin and  bili- 
verd in  and  found t h a t  b i l iverdin  fo rmat ion  is the  f i rs t  
s tep  dur ing  p h o t o d e c a y  of bil irubin.  

In  conclusion, t he  effects  of normal  room l ight ing and  
hydrogen- ion  concen t ra t ion  on diazot ized bi l i rubin were  
inves t iga ted .  The room l ight  did no t  affect  the  spectro-  
pho tome t r i c  d e t e rmi n a t i o n  of diazot ized bi l i rubin where-  
as p H  had  a marked  influence on the  opt ical  dens i ty  
readings  *7. 
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Effects of acid and base on diazotized bilirubin. Data shown as the 
mean for 3 experiments. All pH readings were within 0.03 pH units 
(S.E.} for the reported values. All optical density readings were 
within 0.015 units (S.E.) for the reported vahms. The control sample 
(designated by an asterisk, *) had an O.D. of 0.48 at pH 2.3. The 
solid line to the left of this control value represents results from the 
addition of HC1. The solid line to the right represents addition of 
NaOH. The dashed lines represent results from the addition of ItC1 
in an attelnpt to reverse the possible indicator role of the diazotized 
bilirubin. 

Zusammen/assung. Die Wi rkung  normale r  Raumbel ich-  
t ung  (elektrisches f luoreszierendes Licht)  und  diejenige 
der  Wasse r s to f f i onen -Konzen t r a t i on  auf d iazot ier tes  
Bil i rubin wurde  un te r such t .  WS&rend elektr isches L ich t  
bei  den gegebenen Versuchsbed ingungen  zu keiner  
Ande rung  der op t i schen  Dichte  ftihrte, bewirk te  ein Zu- 
satz  yon Nat ron lauge  eine V e r m i n d e r u n g  der  op t i schen  
Dichte  und  zwar unbee inf luss t  durch  den Zusatz  yon  
HCI. 
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R e g u l a t i o n  of G l u t a m a t e  P y r u v a t e  T r a n s a m i n a s e  in the  A m p h i b i a n  (Rana hexadactyla) Kidney  and 
Liver  H o m o g e n a t e s  

That  the  levels of act ivi t ies  of enzymes  in he te rogeneous  
ho lnogenate  are under  the  influence of p ro te in  and 
amino  acid charges has been suggested by  several  invest i-  
gat ions in t he  amph ib i an  t issues1-< The add i t ion  of 
posi t ively  charged prote ins  and amino acids e levated  the  
levels of ac t iv i ty  of succinate,  lac ta te  and g lu t ama te  de- 
hydrogenases  and  decreased t h a t  of proteases  2. The addi-  
t ion  of nega t ive ly  charged prote ins  and amino  acids in- 
duced an opposi te  effect.  These observa t ions  indicate  t h a t  
the  subcellular  charges in the  e n v i r o n m e n t  p lay  an im- 
p o r t a n t  role in the  regula t ion of enzyme act iv i ty ,  e i ther  
by  ac t iva t ing  or inac t iva t ing  the  enzyme sys tems.  The 
p resen t  inves t iga t ion  deals wi th  the  possible regula t ion of 
g lu t ama te  p y r u v a t e  t r ansaminase  (GTP; EC 2.6.1.2) by  
pro te in  and amino  acid charges in the  a m p h i b i a n  k idney  
and  liver homogena tes .  

Rana hexadactyla were double  p i thed  and  the  k idneys  
and the  liver were quickly excised. They  were washed  in 
the  amph ib i an  Ringer ' s  med ium 4 for 10 win.  The t issues 
were homogenized  in 0 .25M sucrose (wt./vol.) and  the  
s u p e r n a t a n t s  were used for the  GPT enzyme assay by  
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