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Residual glycogen at high ultimate pH in horse muscle 

E x c e p t  wh{'n s t a r v a t i o l ] ,  {}i- cx{ ' rc ise  i m m c { l i a t e l v  p r e - s h m g h t e r ,  lms  s e r i o u s l y  d imiu i she{ l  
g]V{'t}gel/ 1-use I \ e s  1"2"3, t h0  {'{}llk'eFsilHI {If g]Ve{)gell t{} l a c t i c  a c i d  ill lllglllll]]ttlit/l] llltlS{?l{! pr{)ce{'{ls u n t i l  
;t p I l  is r c ; / c h e d  w h e n  t h e  elIZVUICS eltectila,,, th(,  1 ) r e a k d o w n  I}ec{}me i n a c t i v a t e d .  In ral)l}it  ps{>as 
~1]]1s¢1e, t h i s  p t l  is :d}{}ut 5.3 £5.-t ~'~: glye{}gCl] is g e n e r a l l y  c{}nsitlere{l t{) I}{' a l ) s en t  Ir{}m n l u s c l c s  
h a \ i u ~ { a n  u l t i m a t e  5 e l i  (i.e. ih{! h}~es t  e l i  t iml l lv  ;Itt;:ine{l) :d}{~\'e Ellis va lue ,  a l th{}ugh P,.\'rl< %M:rH ~ 
p{ , in ted  {uzt t h a t  ai}{}ut 2o n]g/ '> .  {}f r e s i d u a l  glyc{)ge:] c o u l d  I}e I{}un{l in t h e  leg l/]us{Plos of I}et'f ;it 
a u  u l t i m n t c  p i t  {}t 5,7,  a n d  I'II,;NI}AI.L 7 h a s  r0cel l t l} '  f{}ull{[ resi t[u: l l  gl}'c(}gel] ill \';lii{}tls raM}it  umsc le s ,  
a l t l m u g h  n{}t rot}re lh : ln  -'o n~g /% ;11}{}\c :ill u l t im : ' t { '  p i t  {}1" 5.8.  

l ) u r i n g  a u  i n v e s t i g a t i o n  {}n ]:{wsc IIII.ISCIO5 s, i t  \\;IS f{}uIl{l t h a t  Ell{} u l t i m a t e  e l i  {}f ps{}as a n d  
{lial}hr:~gm w a s  s i g n i f i c : : n t l y  h i g h e r  t i t a n  t h a i  {}f I.{h}rsi. ( ;]yc{}gen { [ e t t r m i n : t t i { m s  \Vel-e ]lOt c a r r i e d  
{}lit, h{}\vev{'r, ;lll{[ t ] ]esc fill{lillgS \vere a t t r i l } u t c d  t{} t h e  :iI}s011cc {}f g lycogCl]  ill t h e  fI}FlU{H- tw{) IHIISCIt'S, 
: d t h { m g h  it \v;:s n{}ted t h M  t h i s  {li{I I]{)t m'c{}rd ~xith the r e p u t e d l y  h igh  glyt{}gcn {'{}ntcut {}1' h{}rse tlesh. 

1)M:I {}11 t h e  r e s i d u : d  gl){'{}g{'n in hers{ '  1.d{wM, ps{}as, { l iaphr :~gm a n d  h e a r t  ] l ave  lit}\\ 1)Cell 
{}l}iained. "I'{}gcth{'r w i t h  {hda  {in ini t i : t l  e l l ,  i n i t i a l  glyc{}gcn (~.c. :El :l s t u m h m l  t i m e  <}f ~ h{}ur pos t  
m{}rtcm) :m{I u I t i m a t e  p l l  t h e y  a r e  g i \ c u  in T:tl}lc 1, a n d  r{?pi-{'s{'llt t h e  1lie;ill ( and  .';";.l'2. {}f n l ean )  
{}1 s:lml>les fr{}m s ix  an i ta : \ I s .  {;lye{}gen {Ic ' t e rn l in : t t ions  we re  c;lrlie{I {}tit ]}y {h0 meth{}d {}1 (;o{}l}, 
[£1(\]MI,2R AND ~ONI{){IVI !t, e l l  \v;:s n w a s u r { ' d  l}y t h e  g l a s s  {'lectr~M{', .~ g lllUs{'h? 1}eillg h{}n]og{'nizcd 
in {}.()t 3 !  s(}{lium i{){h};u'etatc f{}r t h i s  purp{>s{'. 

In {wdcr t{> c o m p a r e  t h e  f in{lings wit]]  t h o s e  {}f twcvi(u~s { 'xpcr in]{ 'n t s ,  t h e  d c t e r m i ] m t i o n s  \v{we 
Ill;HI{' {}l/ l l / U s c ] e  5H1/I]}les :/ll{,r t i le \ '  ]l;itl ]}{R'I/ e x p o s e d  t{} In{}ist ilitr{}g{'ll f(H 5 ]IOUI-S ~l| 37  ( ' ,  It}]]{}\\'e{l 
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I l c a r t  ~}.oo o.{} 3 5.81 : o .o  5 584  : it} 4 270 l(}l 1()2I 
t 's{);is f } .77  o . o  4 5 . 8 5  o.o(} 122() IQo ~}o(} 1 4 3  07S 
l } i a p h r : t g m  {}.{}7 ' (1"{}5 5{}1 : O.O 4 I7I 5 : I42 I It}(} , Ill} 5)-2 
I,. I){}rs i  {}.,S 7 (}.{}-' 5 . 5  {} {}.o 3 - ' 2 4 0  2~(}  ~ 4 ~ :  . -'-',~; 0 . t o  

* \ i  ~ h~mr p{}sI m o r t e m .  

It will b c  no>ted t h a t  t h e  h igh  u l t i l n a t e  e l l  of  h o r s e  p s o a s  a n d  { l i a p h r u g n ]  ( t o g e t h e r  w i t h  h e a r t ) ,  
p r e v i o u s l y  a t t r i b u t e d  to  t h e  a b s e n c e  of  g l y c o g e n  s , { m m o t ,  in fac t ,  be  d u e  t c~ th i s .  \ p p a r e n t l y  t h e p t l  
a t  w h i c h  lweu]¢do\vn of g l y c o g e n  h} h lc t i c  uc id  c e a s e s  is c h a r a c t e r i s t i c  for  e a c h  I/ luscl0.  T h i s  c o u l d  
I>e e x p l a i n e d  b y  p{~s tu la t ing  t h a t ,  in c :u 'h ,  t h e  e l ] zyn le  s y s t e m s  e f f e c t i n g  t h e  lweakd{}wn ure  {}f d i f f e r e n t  
c o n s t i t u t i o n . . \ l t e r l m t i v e l y ,  it is feasi lJh '  t ime  m o r e  t h ; m  {}no t y p e  of  glyc{}~en ex i s t s ,  e h a r a c t e r i s t i c a l l y  
d i l f e r c n t  p rop{}r t ions  of  t h e  I'{wms b e i n g  p r e s e n t  ill v a r i { m s  m u s c l e s .  T h e s e  t y p e s  m i g h t  be  ¢ l i s t inguish tM 
e i t h e r  in t h e i r  s u s c e p t i b i l i t y ,  o r  in t h e i r  a c c e s s i b i l i t y ,  t{~ a t t a c k  b y  g l y c o l y t i c  e n z y m e s  u n d e r  p o s t -  
n]ol-teiN c o n d i t i o n s .  T h e r e  is s o m e  ev iden t{ ,  t l m t  glyc{}gen s t o r e s  a r e  n o t  t ) h y s i o l o g i c : d l y  h(m:l~gelle{}us 
ill I}CC] ll~ a n d  l ' i l t  11'12 IlILISCh's.  

T h e  t a b l e  als{} i m l i e u t e s  t h a t  t h e  q u : m t i t i e s  of  r e s i d u a l  g l y c o g e n  a r e  c h a r : w t e r i s t i ¢  of t h e  m u s c l e s  
s t ro l l ed ,  b e i n g  I o ~ e s t  in h e a r t  u n d  h i g h 0 s t  in I .dors i .  I ; rom th i s  f ind ing ,  a n d  t h e  d a t u  t}ll " i n i t i a l "  
gl) 'c~}gcn (i.e. ;it , h o u r  p o s t - m o r t c m )  i t  m u y  be i n l c r r e d  t h n t ,  i .  vi , 'o,  t h i s  o r d e r  of  t l i l i e r encc  ulso  
M~tains ,  and r e f l ec t s  t h e  d e g r e e  {>I a l m e r M ) i o s i s  ass{wiatt~d w i t h  t h e  h e r n i a l  f u n c t i o n  of  t h e  musc l e .  

T h e  c{msider: l l ) le  d i s a l ) p e a r u n ( ' e  (){ g l y c o g e n  I )e tween  p i t  {}.o a n d  5.8 in t h e  h e a r t  m i g h t  s u g g e s t  
t h a t ,  if Ira:tic a c i d  is l )e ing  pr{}duee{1, t h i s  m u s c l e  h a s  a m u { h  h i g h e r  [miTer ing  c u p : ] c i t y  t h a n  t h e  
t h r e e  s k e l e t a l  m u s c l e s  s tu{ l ied :  in f ac t ,  i t  h a s  less. T h e  brea l :{h}wn of  t h e  g l y c o g e n  m u s t  the re f{wc 
be a t t r i b u t e d  to  t i le  ope ra t i o i1  of  SOllle me{ h a n i s m  o t h e r  ] h u n  i t s  c{u :ve r s ion  to  l a c t i c  a c id  b y  a n a e r o b i c  
glyc{}lysis.  I t  h a s  been  s h o w n  t ime  ( t - ;mly la sc  : lnd m a l t a s e  a re  p r e s e n I  in ral)l}it  l:Lll a n d  h(}rs0 m u s c l e s  b-' 
a n d  tw{}{luce d e x t r i u s ,  malt{>s{, a n d  gl]l{'{}s{, 1}v 1}reakd{}Ul] of  g l y c o g e n . . S u c h  { ,nzymcs  i ]my l}{, {,s 
] w c i a l l y  a c t i v e  in h e a r t  IIII1S{'IP. 

T h e  w~}rl: d e s c r i b 0 d  in t h i s  t : o m m u n i c : t t h m  f o r m s  p a r t  of  t h e  |H-og r ;m:mc  {)l" t h e  l : ood  l n \ c s t i -  
g a t i o n  {}rgan iza t i~m of  t h e  l ) e p a r t m e n l  of S c i c n t i i h '  a n d  I n d u s t r i a l  R e s e a r c h .  

[{. A. [.A\VRIE 
l . o w  7 " e m p e r a t u r c  .%'lalion / v r  l~csc{u'ctt i l l  I ~ i o c k c m i s t r y  a m l  14iop/ly,Ucs,  

I :Jli~,m'silv o /  t ' aml , r idL .e  a m l  l ) c p a r t m e t H  e l  NcieJHi /D a m /  Iml* tMr icd  N e s e a r c h ,  
( ' a m l ,  r id . ,c  (I-i~g, l a n d )  
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Uridine diphosphate acetylglucosamine phosphate and 
uridine cliphospate acetylgalactosamine sulfate 

In the  pas t  few years  a immber  of compounds  c o n t a i n i n g  ur id ine  p y r o p h o s p h a t e  l inked to 
a sugar  have  been i so la ted  from var ious  sources. Three compounds  I ) f  th is  t y p e  which c lmta in  a 
p a r t i a l l y  ident i f ied N - a c e t y l a m i n o  sugar  were isola ted by I)ARK from penici l l in  inh ib i ted  Slaphylo- 
co(cus aureus t, anti compounds  of th i s  t y p e  accumula t e  in pen ic i l l in - inh ib i t ed  l.aclobacillus helveticus 
335 also'-'. In addi t ion ,  u r id ine  p y r o p h o s p h a t e  N-ace ty lg lucosamine  has been isolated fr/)m yeas t  a, 
and  p r e s u m p t i v e l y  ident i f ied  in livera, 5. The purpose  of the presen t  c o m n m n i c a t i o n  is to repor t  the 
ident i f ica t ion  of two add i t i ona l  compounds ,  i sola ted 
from hen ' s  oviduct ,  which con ta in  ur id ine  pyrophos-  
pha t e  and an N-ace ty l amino  sugar.  

l ,a rge  anlounts / ) f  N-ace ty l amino  sugar  esters  were 
de tec ted  in several  an ima l  t i ssues  us ing a modif ica t ion  
(>f the  MORGAN AND F.LSON react ion  s. A hot  wa te r  
e x t r a c t  p repared  from one pound  of ov iduc t  fr(>m lay ing  
hens (whicl~ con ta ined  especia l ly  large a m o u n t s  of these 
esters, abou t  o. 5 HM/g) was b rough t  to pH 0 and placed 
on a co lumn of Dowex T CI (2 % cross-l inked),  5 cm2 <: 
15 cnl. The co lumn was eluted by g rad i en t  e lu t ion 
employ ing  m i x t u r e s  of NaC1 and HCI*. Three peaks  in 
the  e lut ion d i ag ram (lqg. i) which con ta ined  both  
2(>0 m/t ubsorpt i(m and N - a c e t y l a m i n o  sugar  were 
fu r the r  puri l ied by anion exchange  c h r o m a t o g r a p h y  
under  condi t ions  different  from the original  e lu t ion  and 
by  pape r  ch roma tog rap hy .  Ana ly t i ca l  d a t a  for these 
th ree  compounds  (UDPA 1, UDPA~, anti  I 'DPA1) are 
p resen ted  in Table  I. t l y d r o l y s i s  of each of the com- 
pounds  in o.ol N and i N HCI yie lded ur id ine  diphos-  
pha t e  (UDP) and ur id ine-5 '  p h o s p h a t e  (UMI') respec- 
t ive ly ,  ident i f ied by  paper  c h r o m a t o g r a p h y  aIM by 
chemical  and  enzymic  ana lys i s  of the  eluted spots**. 
The con lpounds  therefore  differ only in the  n a l u r e  of 
the i r  N-ace ty l amino  sugar  f ragments .  

UDI)AI has  the  same locat ion on the  chromato-  
g ram and the  same RI,. in e t h a n o l - a m m o n i u m  ace ta te  
as yeas t  UDP N-ace ty lg lucosamine  a, anti  i ts  sugar  
f raginent  has t i le  Salne R F in e thy l  ace ta t e -pyr id iue -  
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Fig. T. h m  exchange  ( 'h romatogram of 
hen 's  ov iduc t  e x t r a c t  developed by 
g rad i en t  elut ion.  In the  por t ion of the 
chromatograna  reproduced  the  g rad ien t s  
w e r e :  I. o.o 5 to o.l Al NaC1 in o.o[ N 
HC1, 2. o.1 31 to o.-, 5 .1I NaCI in o.ot N 
HCI, 3. o.oI N to  o. 3 N  HC1. The con- 
cen t r a t ion  of nuc leo t ide  was e s t i m a t e d  
a p p r o x i m a t e l y  using the molar  ex t inc t ion  
coefficient for uridine,  and N-ace ty l amino  
sugar  was e s t ima ted  using N-acety lg lucos-  

amine  as the  s t andard .  

* The procedure  used for the  separa t ion  of t i s sue  nucleot ides ,  based on COHN'S s tudies  (J. Cell. 
Comp. Physiol., 38 (Suppl. t), 2I (]95o)) of i o n  exchange  c h r o m a t o g r a p h y  of nucleot ides ,  is ve ry  
s imi la r  to the  procedure  employed  by HURLm~RT et al. ~. The procedure  dit ters ill t h a t  2 % r a the r  
t h a n  IO %, cross- l inked resin has  been used, and chlor ide  r a the r  t h a n  fo rmate  was the  e lu t ing  anion. 

** A th i rd  d i s t i nc t l y  sepa ra te  u r id ine  nuc leo t ide  con t a in ing  an N-ace ty l amino  sugar  (UDPAa) 
was  presen t  be tween  U1)PA 2 and UDPA a on two occasions. Only  small  a m o u n t s  of th i s  compound  
were obta ined,  sufficient for iden t i f ica t ion  ~)f its hydro lys i s  p roduc t s  as I ! I )P  and tTM 1'. 


