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Table 1. Effect of vasectomy on hepatic drug metabolism in rats* 

Drug substrate Control Vasectomized Change (%) 
(nmoles/min (nmoles/min 
g liver) g liver) 

Aniline 7.52:k 0.55 (5) 10.364-0.57 (5)** + 38 
Aminopyrine 104.9 =[=12.83 (5) 131.164-4.51 (5)*** + 25 

* The results are expressed in terms of the metabolic product formed 
(see Materials and methods) and the numbers given are the mean 4- 
SEM (number of animals). **p < 0.01 versus control. ***p ~ 0.07 
versus control. 

Table 2. Effect of vasectomy on hepatic drug metabolism in guinea- 
pigs* 

Drug substrate Control Vaseetomized Change (%) 
(nmoles/min (nmoles/min 
g liver) g liver) 

Aniline 6.554-0.67 (6) 6.854-0.34 (7) + 5 
Aminopyrine 43.054-2.25 (6) 47.07J_1.75 (7) + 9 

* The results are expressed the same as in table 1. 

3 P. Mazel, in: Fundamentals of Drug Metabolism and Drug Dis- 
position, p. 546. Ed. B. N. LaDu, H. G. Mandel and E. L. Way. 
Williams and Wilkins, Baltimore 1973. 

4 D. Kupfer and S. Orrenius, Molec. Pharmac. 6, 221 (1970). 
5 G.J. Mannering, in: Fundamentals of Drug Metabolism and Drug 

Disposition, p. 206. Ed. B. N. LaDu , H. G. Mandel and E. L. Way. 
Williams and Wilkins, Baltimore 1973. 

s t r a t e s  for d rug  m e t a b o l i s m  reac t ions  in  10,000 • g - 10 
min  l iver  s u p e r n a t a n t  p r e p a r a t i o n s  as descr ibed  b y  
Mazel  3. M e t a b o l i s m  of a m i n o p y r i n e  a n d  ani l ine  were de- 
t e r m i n e d  b y  as say ing  t he  f o r m a t i o n  of f o r m a l d e h y d e  and  
p - aminopheno l ,  respec t ive ly ,  as p rev ious ly  descr ibed  a 
excep t  t h a t  20% t r i ch lo roace t i c  acid was used to s top  the  
reac t ions .  The  s ignif icance of di f ference be tween  means  
was e s t ab l i shed  b y  t he  S t u d e n t ' s  t - tes t .  
Results and discussion. V a s e c t o m y  s ign i f i can t ly  increased 
t he  in v i t ro  m e t a b o l i s m  of an i l ine  b y  r a t  l iver  h o m o g e n a t e s  
( table  1). This  increase  is s imi lar  to  a n d  conf i rms  the  
o b s e r v a t i o n  of E s t e r d a y  e t  al. ~ who  found  t h a t  v a s e c t o m y  
of r a t s  increased  the  in v i t ro  m e t a b o l i s m  of p -ch loro-N-  
me thy lan i l i ne .  B o t h  an i l ine  and  p - ch lo ro -N-me thy l an i l i ne  
e x h i b i t  t y p e  I I  b ind ing  spec t ra  w i t h  hepa t i c  c y t o c h r o m e  4 

e v e n  t h o u g h  t h e y  unde rgo  d i f fe ren t  t ypes  of m e t a b o l i s m  
(a romat i c  h y d r o x y l a t i o n  a n d  N - d e m e t h y l a t i o n ,  respec-  
t ively) .  B y  con t ras t ,  t h e  m e t a b o l i s m  (N-deme thy la t i on )  
of a m i n o p y r i n e  (a t y p e  I compound)  5 a l t h o u g h  a p p e a r i n g  
to  be  increased,  was n o t  s ign i f i can t ly  af fected b y  v a s e c t o m y  
( table  1). These  resu l t s  sugges t  t h a t  v a s e c t o m y  m a y  affec t  
d rug  m e t a b o l i s m  t h r o u g h  a m e c h a n i s m  t h a t  a l te rs  specific 
s u b s t r a t e - c y t o c h r o m e  in te rac t ions .  
T h e  resu l t s  in  t ab l e  2 show t h a t  v a s e c t o m y  of t he  guinea-  
p ig  h a d  no  effect  on  t he  hepa t i c  m e t a b o l i s m  of e i t he r  
an i l ine  or aminopyr i l l e .  These  f ind ings  sugges t  t h a t  t he  
effects  of v a s e c t o m y  on h e p a t i c  d rug  m e t a b o l i s m  are species 
specific and  raise  t he  ques t i on  of wh ich  l a b o r a t o r y  species 
is a n  a p p r o p r i a t e  mode l  for  i nd ica t ing  possible  me tabo l i c  
consequences  of v a s e c t o m y  in man .  The  resu l t s  of the  
p r e s e n t  s t u d y  e m p h a s i z e  the  need  for  more  ex t ens ive  
s tud ies  on  t he  r e l a t ionsh i  p be tween  v a s e c t o m y  and  he-  
pa t i c  d rug  m e t a b o l i s m  in b o t h  a n i m a l  model  sys t ems  a n d  
m a n .  

I R a d i o i m m u n o a s s a y  of p o l y a c r y l a m i d e  1 f 

P a t r i c i a  A. Drewes,  A. O. K a m p  a n d  J.  W. W i n k e l m a n  

Bio-Science Laboratories, 7600 Tyrone A venue, Van Nuys  (Cali/ornia 91d05), and A nalytical Laboratories, Dow Chemical 
Company, Midland (Michigan 48640 USA),  5 Ju ly  1977 

Summary. A n t i s e r u m  to p o l y a c r y l a m i d e  has  been  p roduced  in r abb i t s .  I t  can  be  used in a sens i t ive  r a d i o i m m u n o a s s a y  
for  q u a n t i t a t i o n  of po l yac r y l am i de  a t  v e r y  low concen t r a t i ons .  This  nove l  a p p r o a c h  to  t he  ana lys i s  of a syn the t i c ,  
b iological ly  inac t ive ,  h y d r o c a r b o n  p o l y m e r  ha s  p o t e n t i a l l y  widesp read  impl ica t ions ,  for example ,  in the  d o w n s t r e a m  
m e a s u r e m e n t  of f loccu la t ing  agen ts  used in w a t e r  pu r i f i ca t ion  t r e a t m e n t s .  

R a d i o i m m u n o a s s a y  (RIA) was deve loped  for de t ec t i on  of 
b iochemica l s  a t  ve ry  tow c o n c e n t r a t i o n s  in  biological  
f lu ids  ~. Pep t ide ,  p ro t e i n  a n d  s tero id  ho rmones ,  d igi ta l is  
a lkaloids ,  m o r p h i n e ,  L S D  and  o t h e r  d rugs  h a v e  been  
m e a s u r e d  b y  RIA .  Th i s  r e p o r t  i l lus t ra tes  t he  a d a p t a b i l i t y  
of t h e  t echn ic  to  a d i f fe ren t  class of subs tances .  W e  h a v e  
deve loped  an  R I A  for po lyac ry l amide ,  a nonbio logica l ,  
n o n n a t u r a l l y  occur r ing  c o m p o u n d ,  one use of w h i c h  is as 
a w a t e r  pu r i fy ing  a g e n t  (Dowfloc ~M) on  t he  bas i s  of i t s  
f loccu lan t  proper t ies .  The re  is a need  to  d e t e r m i n e  t he  
d o w n s t r e a m  c o n c e n t r a t i o n  of po Iyac ry l amide  in t he  r ange  
of p a r t s  pe r  mi l l ion  to p a r t s  per  bil l ion.  C o n v e n t i o n a l  ana -  
ly t ic  m e t h o d s  for po lymer s  in  aqueous  so lu t ion  are  no t  
suf f ic ien t ly  sens i t ive  or se lect ive  to  m e e t  t h i s  r equ i r emen t .  
P o l y a c r y l a m i d e  res in  164 (Dow Chemica l  Company)  of 
tool. w t  of a p p r o x i m a t e l y  200,000, w i t h  3 .4% of t he  
amide  g roups  h y d r o l y z e d  to ca rboxy l i c  acid,  was  ex- 
h a u s t i v e l y  d ia lyzed  to r e m o v e  low molecu la r  we igh t  ma-  
te r ia l s  (PAA). P o l y a c r y l a m i d e - b o v i n e  s e rum a l b u m i n  con-  

j u g a t e  ( P A A - B S A  con juga te )  was p r e p a r e d  b y  r eac t ing  
t h e  ca rboxyl ic  acid g roups  on  t h e  p o l y m e r  w i t h  t he  a m i n e  
g roups  on  t he  B S A  (Miles Labora to r ies )  v ia  t he  carbo-  
d i imide  m e t h o d  a, as fol lows:  A p p r o x i m a t e l y  e q u i m o l a r  
a m o u n t s  (2.0 g PAA,  0.7 g BSA) were dissolved in 50 ml  
of w a t e r  a n d  t he  p H  a d j u s t e d  to 4.7 w i t h  HC1. Approx i -  
m a t e l y  150 m g  of 1 - e t h y l - 3 - d i m e t h y l a m i n o p r 0 p y l  carbo-  
d i imide  (Aldr ich Chemica l  Co.) was  added,  a n d  t he  re- 
ac t ion  m i x t u r e  was  s t i r red  for  48 h, t h e n  e x h a u s t i v e l y  
d ia lyzed  aga ins t  de ionized  wa te r  a n d  lyophi l ized.  Ap-  
p r o x i m a t e l y  2 g of t he  r eac t i on  p r o d u c t  was recovered.  
Samples  t a k e n  f rom the  r eac t ion  m i x t u r e  a t  0, 4, 8, 24 
a n d  48 h were ana lyzed  v ia  aqueous  gel p e r m e a t i o n  chro-  
m a t o g r a p h y  on  S e p h a d e x  G-150, e lu t ing  wi th  0.2 N NaC1 
a n d  de t ec t i ng  w i t h  a W a t e r s  R-400 r e f r ac tome te r .  B o t h  
t h e  P A A  a n d  t h e  P A A - B S A  complex  were c o m p l e t e l y  
exc luded  f rom the  gel a n d  e lu ted  a t  Vo; however ,  B S A  
was  resolved  a n d  e lu ted  a t  Vo + 0.4 Vi. The  f o r m a t i o n  
of the  p r o d u c t  was  in fe r red  f rom the  d i s appea rance  of the  
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B S A  s t a r t i n g  m a t e r i a l  ( table  1). The  d a t a  i nd i ca t e  a 
p r o d u c t  of a p p r o x i m a t e l y  70% (w/w) P A A - B S A .  Poly-  
acrylamide-14C, 3.7~o hydro lyzed ,  was po lymer i zed  
f rom 14C-labelled ac ry l amide  (New E n g l a n d  Nuclear)  b y  
h e a t i n g  a 10% so lu t ion  a t  70 ~ u n d e r  Nz, d i l u t i ng  to 
0 .5%, a d j u s t i n g  p H  to 11.2 w i t h  2 N N a O H  a n d  h e a t i n g  
a t  80 ~ for  1 h u n d e r  N~. The  p r o d u c t  was  cooled, 
neu t r a l i zed  and  dried.  Specific a c t i v i t y :  345 tzCi/g. 
E q u a l  vo lumes  of F r e u n d ' s  a d j u v a n t  a n d  a 1.0~ so lu t ion  
of e i the r  P A A  or P A A - B S A  con juga t e  in  sal ine were 
mixed  to fo rm an  emuls ion.  Alb ino  New Zea land  r a b b i t s  
were i m m u n i z e d  b y  in jec t ion  of 2 ml  of emuls ion  in mul -  
t ip le  s.c. s i tes (10 m g  P A A  or P A A - B S A  c o n j u g a t e  pe r  
t o t a l  in ject ion)  eve ry  2 weeks for 3 m on t hs ,  a n d  app rox i -  
m a t e l y  eve ry  m o n t h  for a t o t a l  of 8 m on t hs .  In  t he  f i r s t  
3 in jec t ions  F r e u n d ' s  comple te  a d j u v a n t  was employed ,  
all  s u b s e q u e n t  boos te r  in jec t ions  were in F r e u n d ' s  incom-  
ple te  a d j u v a n t .  Tes t  b leedings  were o b t a i n e d  f rom the  ear  
ve in  a t  i n t e rva l s  d u r i n g  t he  schedule.  The  p o t e n c y  of t he  
a n t i s e r u m  was checked  b y  i n c u b a t i n g  14C-PAA w i t h  e i t he r  
the  a n t i s e r u m  (as for zero s t a n d a r d  in the  r a d i o i m m u n o -  
a s say  protocol ,  t ab le  2) f rom the  i m m u n i z e d  r a b b i t  or t he  
con t ro l  r a b b i t  s e rum (ob ta ined  before the  i m m u n i z a t i o n  
schedule) .  

Table  1, Rela t ive  concentra t ion of BSA in the PAA-BSA reaction 
mix tu re  

T ime  (h) BSA* (%) 

0 100 
4 60 
8 40 

24 30 
48 30 

*Normalized to 100% at t = O. 

The  r a d i o i m m u n o a s s a y  was p e r f o r m e d  as follows: poly-  
ac ry l amide  was dissolved in p h o s p h a t e  buf fe red  saline,  
p H  7.6, t h e n  a series of s t a n d a r d s  r ang ing  f rom 1 to  
100 ~g/ml  (i.e., 1-100 ppm)  was m a d e  b y  serial  d i lu t ion .  
E a c h  s t a n d a r d  (100 V1) was i n c u b a t e d  w i th  100 ~xl (1 ~zg) 
of x~C-PAA and  100 ~zl of an  a p p r o p r i a t e  work ing  d i lu t ion  
of a n t i s e r u m  in a t o t a l  v o l u m e  of 1.0 ml  p h o s p h a t e  buf-  
fered sal ine c o n t a i n i n g  1% n o r m a l  r a b b i t  s e rum (PBS-  
NRS)  for 72 h a t  4 ~ Goa t  a n t i - r a b b i t  s e rum (100 vtl) was  
added  to p rec ip i t a t e  the  a n t i g e n - a n t i b o d y  complex  d u r i n g  
18-24 h i n c u b a t i o n  a t  4 ~ Af te r  cen t r i fuga t ion ,  t he  pre-  
c ip i t a tes  were redissolved in 0.5 ml  of 0.1 N N a O H ,  t r a n s -  
ferred to c o u n t i n g  vials,  a n d  10 ml  sc in t i l l a t ion  f luid (Cli- 
n ical  Assays,  Inc.)  was  added .  Af te r  equ i l i b ra t ion  in t he  
cold and  dark ,  samples  were c o u n t e d  for 20 rain  in a 
l iquid  sc in t i l l a t ion  s p e c t r o m e t e r  se t  for z4C. A p p r o p r i a t e  
b a c k g r o u n d  ( N a O H  a n d  sc in t i l l a t ion  fluid) a n d  t o t a l  
c o u n t  (label, N a O H  and  sc in t i l l a t ion  fluid) cont ro l s  were 
set  up  a t  the  same  t ime.  
A pos i t ive  a n t i b o d y  response  was o b t a i n e d  f rom all  r a b b i t s  
i m m u n i z e d  w i t h  P A A - B S A  con juga te .  The  pe r cen t  of 
c o u n t s  added  to the  s y s t e m  t h a t  were b o u n d  b y  a n t i s e r u m  
(minus  the  pe rcen t  b o u n d  nonspec i f i ca l ly  b y  t he  con-  
t ro l  serum) is shown  in t ab l e  3 a t  2 levels of a n t i s e r u m  
di lut ion.  A n t i s e r u m  a c t i v i t y  was e v i d e n t  a t  6 weeks, 
r i s ing  to a m a x i m u m  a t  a b o u t  6 mon ths .  F r o m  the  2 
r a b b i t s  w i t h  h ighes t  t i t e r  a t  6 m o n t h s ,  a n t i s e r u m  a t  
d i lu t ions  of a b o u t  1 :100 (final d i lu t ion  in t o t a l  i n c u b a t i o n  
vo lume  1 : 1000) gave  in i t ia l  b i n d i n g  in the  r a d i o i m m u n o -  
a s say  of 17 and  21% (corrected for nonspeci f ic  b ind ing)  
of added  counts .  A n o t h e r  5 r abb i t s ,  in jec ted  w i t h  poly-  
ac ry l amide  no t  c o n j u g a t e d  to b o v i n e  se rum a l b u m i n ,  d id  
no t  show a n y  m e a s u r a b l e  a n t i s e r u m  a c t i v i t y  a f t e r  3 
m o n t h s  of in ject ions .  Us ing  t he  h ighes t  t i t e r  an t i s e rum,  a 
b a l a n c e d  r a d i o i m m u n o a s s a y  s y s t e m  was set  up. A typ ica l  
s t a n d a r d  cu rve  is shown  in t he  figure. The  in i t ia l  23% of 
a n t i b o d y - b o u n d  labeled p o l y a c r y l a m i d e  is p rogress ive ly  
i n h i b i t e d  b y  increas ing  a m o u n t s  of un labe led  P A A  over  
the  r ange  of 1-100 ~zg/ml. This  ind ica tes  t h a t  1-100 p p m  
w a t e r  soluble po lymer  in e f f luen t  s t r eams  could be 
d i rec t ly  m e a s u r e d  in 100 [xl of sample .  

Table  2. Radioin~inunoassay protocol (additions are in [xl) 

Each 14C-PAA Diluted PBS- Goat  
working an t i se rum NRS anti-  
s t anda rd  (normal serum) r abb i t -  

Nonspecific 100 (100) 800 100 
Zero s t anda rd  100 100 800 100 
Other  s tandards  100 100 100 700 100 

1 Acknowledgment .  We thank  L. P. McCarty  for coordinat ion of 
the project ,  F. A. Blanchard  for synthesis  of the 14C-PAA, and C. 
Brown and J .  Cuan for technical  assistance in the biological 
studies. 

2 R . S .  Yalow and S. A. Berson, in: Principles of Compet i t ive  Pro- 
tein Binding Assays, p. 1. Ed. W. D. Odell and W. H. Daughaday .  
J.  B. Lippincot t  Co., Phi ladelphia  1971. 

3 G . T .  Davis and D. H. Rosenblat t ,  Te t r ahed ron  Lett .  1968, 4085. 

Table  3. Abil i ty  of ant isera  to bind labeled polyacrylamide .  Percent  
of labeled po lyaery lamide  bound  specifically by  ant isera  

Weeks 
Rabbit Dilution 6 14 16 19 23 26 29 30 32 35 38 

255 1:10 47 47 66 83 90 90 70 70 45 48 29 
1:100 4 12 18 16 19 21 10 19 7 8 4 

256 1:10 70 37 50 74 69 69 42 54 32 32 12 
1:100 13 9 13 11 9 11 3 8 4 2 1 

257 1:10 10 41 55 63 47 53 61 35 16 35 11 
1:100 - 9 10 6 5 4 14 2 1 4 1 

258 1:10 13 24 34 - 70 77 82 63 35 40 21 
1:100 0 5 7 - 12 16 17 13 6 5 3 

259 1:10 63 44 died 
1:100 12 12 

25 
%: 
20 

15 

? 

5 

0 --'f" i 2'5 5 I'0 P'5 50 I00 
]Jg Polyacrylamide/ml 

Standa rd  curve  for measu remen t  of polyacrylamide .  Working dilu- 
t ion of an t i se rum was 1:50 (final t i te r  1:500);  antiserunl  ob ta ined  
from rabbi t  255 after  5z/2 months  into the imnmniza t ion  schedule. 



318 Specialia EXPERIENTIA 34/3 

Po lyac ry lamide  is no t  ant igenic  in itself, bu t  when  con- 
juga ted  to bovine  se rum albumin,  a n t i b o d y  capable  of 
specifically b ind ing  rad ioac t ive ly  labeled P A A  is elicitab!e. 
I t s  af f in i ty  appear s  to be qui te  small ;  however ,  mater ia l  
of h igher  specific ac t iv i ty  would increase the  sens i t iv i ty ,  
which  in t u rn  would increase the  t i te r  of the  a n t i b o d y  
p ropor t iona te ly .  A final di lut ion of 1 : 5000 or more  would 

be ent i re ly  prac t ica l  for the  rout ine  analysis  of poly-  
ac ry lamide  in ef f luent  waters .  The  resul ts  ind ica te  t h a t  
R I A  m a y  prove  useful in analysis  of o ther  wa te r  soluble 
syn the t i c  po lymers  t h a t  en te r  the  env i ronment ,  such as 
e lec t roconduct ive  resins or po lye thylene imine ,  and could 
be ex t en d ed  to analys is  of samples  of d o w n s t r e a m  
eff luents .  

Proteolysis in dystrophic hamster diaphragm and abdominal muscle 

K. Nakatsu ,  J. Morison and J. E d m o n d s  1 

Department o/ Pharmacology, Queen's University, Kingston (Canada K7L 3N6), 21 July  1977 

Summary. Proteolysis ,  as measured  by  tyros ine  release, was e s t ima ted  in abdomina l  and  d i aph ragm muscle of hamste rs .  
There  did no t  appear  to  be a difference be tween  dys t roph ic  and contro l  hamste r s .  

Was t ing  of muscle  is one of the  charac ter i s t ics  of muscular  
dys t rophies .  In  spi te  of research  in te res t  in these  diseases 
for several  years,  the  etiologies are still unknown.  Ea r ly  
repor t s  by  Weins tock ,  Eps t e in  and Milhorat  2, and  o thers  
led to the  suggest ion t h a t  abno rma l  p ro te in  b r e a k d o w n  
migh t  be an i m p o r t a n t  fac tor  in the  progress  of some of 
the  muscu la r  dys t rophies .  Thus  the  objec t ive  of th is  s t u d y  
was to  de t e rmine  whe the r  increases in proteolys is  could be 
de tec ted  pr ior  to de tec t ion  of o the r  changes  descr ibed  in 
the  l i terature .  In  th is  communica t i on  we repor t  the  degra-  
da t ion  of p ro te in  in muscle  of young  hamste r s .  

Table 1. Tyrosine release by abdominal and diaphragm muscles of 
dystrophic hamster 

~tg Tyrosine release/mg noncollagen protein in 2 h 
Age Diaphragm Abdominal 
(days) Control Dystrophic Control Dystrophic 

3 0.77 4- 0.24 0.84 -t- 0.38 0.88 4- 0.17 0.98 4- 0.20 
(6) (10) (6) (10) 

7 1.04 4- 0.46 0.62 -q- 0.25 0.89 4- 0.09 0.89 4- 0.15 
(6) (6) (6) (6) 

11 0.76 -t- 0.14 0.46 4- 0.32 0.89 4- 0.14 0.71 4- 0.27 
(6) ( 6 )  (6) (6) 

15 0.51 4- 0.13 0.63 4- 0.12 0.53 i 0.02 0.72 4- 0.20 
(6) (6) (6) (6) 

Incubations were conducted in Krebs-Ringer bicarbonate solution 
which contained 0.5 mM cycloheximide. Values given are means 
4- SD; numbers in brackets indicate the number of animals. 

Table 2. Tyrosine release by dystrophic hamster muscle in the 
absence of cycloheximide 

~tg Tyosine release/mg noncollagen protein in 2 h 
Age Diaphragm Abdominal 
(days) Control Dystrophic Control Dystrophic 

3 1.36 • 0.83 0.74 4- 0.36 0.84 -t- 0.54 0.97 -t- 0.75 
(6) (10) (6) (10) 

7 0.58 4- 0.29 0.38 4- 0.17 0.44 4- 0.09 0.51 4- 0.10 
(7) (7) (6) (5) 

11 0.39 :[: 0.09 0.59 -t- 0.43 0.40 4- 0.12 0.48 4- 0.33 
(7) (6) (7) (6) 

15 0.43 4- 0.03 0.85 4-4- 0.58 0.45 4- 0.02 0.91 -t- 0.76 
(5) (8) (5) (8) 

20-40 0.43 -b 0.14 0.60 4-4- 0.17 0.56 4- 0.25 0.62 4- 0.18 
(7) (6) (8) (7) 

Conditions were the same as for table 1 except that eyeloheximide 7 
was exeluded. 8 

Materials and methods. The h ams t e r s  used for these experi-  
men t s  were UM-X7.1 and  the  controls  were Syrian Golden 
H a m s t e r s ;  b o t h  sexes were used. Because of the  young  
age of the  animals  required,  t h e y  were all b red  and  raised 
in the  an imal  qua r t e r s  of Queen 's  Urdvers i ty .  H a m s t e r s  
were sacrificed by  decap i t a t i on  and  the i r  d i aphragms  and  
abdomina l  muscles  were  r emoved  as quickly as possible. 
The ra te  of tyros ine  release f rom the  muscles  was then  
e s t ima ted  by  the  m e t h o d  of Fulks,  Li and Goldberg  8 t2o 
provide  an index  of proteolysis .  Briefly the  t issues were 
p re incuba ted  (37 ~ in 3 ml of Krebs -Ringer  b ica rbona te  
solut ion (KRB) for 30 rain and t h e n  incuba ted  in a fu r ther  
3 ml  of K R B  for 2 h. Af ter  r emov ing  the  t issues the  
tyros ine  con ten t s  of t he  incuba t ion  media  were deter-  
mined  by  the  m e t h o d  of Waalkes  and Udenfr iend4.  This 
procedure  involves reac t ing  tyros ine  wi th  2-ni t rosonaph-  
thol  and measur ing  f luorescence in tens i ty .  Pro te in  as non- 
collagen pro te in  was measured  by  the  me t h o d  of Li l ienthal  
e t  a l ) ,  using bovine  se rum a lbumin  as the  reference. 
Results and discussion. H o m b u r g e r  et  al. ~ have repor ted  
t h a t  the  earl iest  de tec tab le  morphologica l  lesion in dys-  
t rophic  h ams t e r s  occurs a t  abou t  20 days  of age. Since 
we wished  to learn w h e t h e r  a l te ra t ions  in p ro te in  degra-  
da t ion  con t r ibu ted  to such observa t ions  it was necessary  
to  examine  an imals  younger  t h a n  20 days.  Table 1 shows 
the  ra tes  of ty ros ine  release f rom d iaphragms  of animals  
a s  young  as 3 days.  These were the  younges t  animals  
which we could handle  because of the i r  small  size. At  any  
of the  ages s tudied  the re  was no difference be tween  the  
dys t roph ic  and  contro l  hamste rs .  These da t a  are cons is ten t  
w i th  those  of Goldspink and  Goldspink 7 a t  t he  younges t  
age t h e y  used (30 days) .  
In  the  p resen t  s tudies  expe r imen t s  were conduc ted  in the  
presence  of cyc loheximide  to inh ib i t  re - incorpora t ion  of 
ty ros ine  and also in its absence.  Several  repor ts  in the  last  
2 years  have  ind ica ted  t h a t  the  act ion of cycloheximide  
m a y  no t  be s imple b lockade  of p ro te in  synthes is  as had  
been former ly  assumed.  Fo r  example ,  Woodside  s found 
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