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teleostse,  a. The grea ter  fall in t he  ' insoluble '  p ro te in  
fraction,  which consists  largely of myof ibr i l la r  and con- 
nect ive  t issue proteins ,  in the  whi te  muscle reflects  the  
not iceable  a t r o p h y  of these  fibres dur ing  s tarvat ion2,  s. 
In  con t ras t  to  t he  whi te  muscle l i t t le  degenera t ion  of the  
red muscle  myofibr i ls  was observed  a t  t he  u l t r a s t ruc tu ra l  
level in carp s t a rv ing  for 16 weeks s. The marked  loss of 
low molecular  weight  p ro te ins  and decrease in R N A  con- 
cen t ra t ion  in the  red muscle p robab ly  parallels  the  con- 
s iderable degenera t ion  of mi tochondr i a  in th is  muscle 
dur ing  s t a rva t ion  8. The changes  in R N A  and DNA levels 
found in the  plaice would seem to be corre la ted wi th  the  
observed loss of euchromat in  mate r ia l  f rom the  nuclei  of 
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b o t h  red and whi te  f ibres of the  carpS, bu t  whe the r  this  
alone could account  for t he  reduct ions  is uncer ta in .  

The p resen t  s tudy  indica tes  t h a t  the  whi te  muscle  
contrac t i le  p ro te ins  are preferent ia l ly  uti l ized by  the  fish 
dur ing  s ta rva t ion .  There  would, therefore,  appear  to  be a 
different ia l  response  by  the  two  pr inciple  muscle t ypes  of 
te leosts  to inanit ion.  I t  seems possible t h a t  severe changes  
in the  nu t r i t iona l  s ta te  of a fish migh t  influence the  divi- 
sion of labour  be tween  the  m y o t o m a l  muscles.  Such 
t empora l  changes  are a l ready t h o u g h t  to occur w i th  
respec t  to seasonal  changes  and migra t ions  9, ~0. 

Zusammen[assung. Die Wi rkung  von exper imente l l em 
Hunger  auf  rote  und  weisse Muskeln der  Scholle, Pleu- 
ronectes platessa, wurde  un te rsuch t .  In  ro ten  wie in wets- 
Sell Muskeln wurde  eine s ta rke  Ve rminde rung  yon Pro-  
te in  und  Glycogen gefunden,  w~ihrend der RNS-  und 
DNS-Geha l t  in be iden  Muskeln he rabgese tz t  war. 
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Free  A m i n o  A c i d s  of Hevea brasi l iensis  Latex  

Very l i t t le  in fo rma t ion  is avai lable  on the  free amino  
acids of Hevea latex.  Fo rmer  inves t iga t ions l -a  showed a 
ve ry  l imi ted  n u m b e r  of these  compounds  p resen t  in 
latex.  In  the  more  recent  works of SOEI ~ and of D'AtJzAc 
and  PUJARNISCLE G7, th i s  n u m b e r  has been ex t end ed  to 
include mos t  of t he  classic amino acids. However ,  the  
eva lua t ion  of the  respect ive  quant i t i es  of each comp o u n d  
was based on paper  c h r o m a t o g r a p h y  and could therefore  
only be considered as approx imat ive .  The only quan t i t a -  
t ive  resul ts  were those  concerning the  to ta l  amino  acid 
con t en t  of l a tex  7,s and  the  sum of aspar t ic  and g lu tamic  
acids 7. In  the  p resen t  work, the  amino  acid compos i t ion  
of bo th  cy toplasmic  and  lutoidic  serums were inves t iga ted .  

Materials and methods. Two ba tches  of t rees of clone 
P R  107 were chosen on exper imen ta l  plots  of the  I R.C.A. 
( Ins t i tu t  de Recherches  sur le Caoutchouc en Afrique),  in 
Bimbresso,  Ivo ry  Coast. The t rees  were t apped ,  on full 
spiral, twice a week (d/3, d/4). The la tex  was allowed to 
run  for 1 rain in order  to  e l iminate  t he  f rac t ion conta in ing  
the  organelles which  had  suffered f rom the  t r auma t i c  
effects of t apping .  A 35 ml subsequen t  f rac t ion was 
collected in a t ube  immersed  in ice. Ha l f -an-hour  la ter  
t he  la tex  samples  were cent r i fuged for 30 min  at  40,000 
r p m  (SpillCO, ro tor  50 Ti) a t  0~ The tubes  were pierced,  
and  the  clear cy top lasmic  se rum was  wi thdrawn .  The 
upper  pa r t  of t he  t ube  was cut  and  discarded wi th  tile 
rubber .  The pellet  consis t ing main ly  of lutoid par t ic les  
was recovered and resuspended  in wa te r  to  which  e thanol  
was immed ia t e ly  added.  E t h a n o l  was also added  to  t he  
cy top lasmic  se rum to a f inal  concent ra t ion  of 85%. 
After  breaking of t he  lutoides  and p rec ip i t a t ion  of the  
prote ins  of the  2 f ract ions  (lutoidic and cytoplasmic) ,  the  
e thanol  ex t rac t s  were centr i fuged.  All opera t ions  were 
carr ied out  a t  2-4~ 

Free  amino  acids of the  2 f ract ions  were de te rmined  
quan t i t a t i ve ly  w i th  a Technicon Autoana lyzer  using the  
one-column technique  and  an elut ion sys t em composed  of 

3 buffers :  p H  2.875, 3.8 and  5.0 fo rming  a cont inuous  
g rad ien t  g, ~0. The t e m p e r a t u r e  of t h e  co lumn was main-  
t a ined  at  60~ U n d e r  these  condi t ions  the  2 amides  
(glutamine and  asparagine)  and th reon ine  run together .  
As shown by  paper  ch roma tog raphy ,  g lu tamine  and  
th reon ine  are the  ever  p resen t  cons t i tuen t s  of b o t h  
cy toplasmic  and lutoidic  serums of Hevea latex,  whereas  
asparagine  is v i r tua l ly  absent .  In  order  to  evalua te  each 
of these  2 compounds  separately ,  t he  a l iquots  were 
hydro lyzed  in 1 N HC1 a t  40 ~ for 24 h and then  chro-  
ma tographed .  Threonine  was measured  direct ly.  Glu tamine  
eva lua t ion  was based on the  increase of g lu tamic  acid or 
on the  decrease of the  ' t h reon ine '  peak.  

Results and discussion. The de t e rmina t ions  of the  free 
amino  acids h a v e  been carried out  on 16 la tex samples  
coming f rom 12 trees,  t a k e n  dur ing  the  per iod f rom July  
to October  1972. The da t a  in Table I represen t  the  average 
values of these  de te rmina t ions .  

The free amino  acid con ten t  varies,  of course, be tween  
the  samples  t aken  a t  a given m o m e n t  f rom di f ferent  
trees,  as well as the  samples  t aken  f rom the  same t ree  a t  
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Table I. Free amino acids and related ninhydrin-reaetive compounds in Hevea brasiliensis latex, clone PR 107 (Means of 16 analysis) 

Compounds ~xmoles per 100 ml latex Serum C" Serum L b Serum Lo 

Serum C Serum L ~xmoles per ml % ~xmoles per mI % Serum C 

Cysteie acid 5.2 1.0 0.10 0.3 0.08 0.3 0.8 
Taurine 10.7 1.7 0.20 0.7 0.14 0.4 0.7 
X 1 trace 1.9 trace -- 0.16 0.5 -- 
X 2 1.5 1.8 0.03 0.1 0.15 0.5 5.0 
X 3 2.0 1.7 0.04 0.1 0.14 0.4 3.5 
Aspartie acid 298.3 22.4 5.74 19.0 1.87 6.0 0.3 
Threoninc 34.0 6.3 0.65 2.1 0.52 1.7 0.8 
Serine 26.5 4.2 0.51 1.7 0.35 1.1 0.7 
Glutamine 279.5 33.8 5.38 17.8 2.82 9.0 0.5 
Glutamie acid 297.5 21.6 5.72 18.9 1.80 5.8 0.3 
Proline trace trace trace -- trace -- --  
Glyeine 32.1 4.1 0.62 2.0 0.34 1.1 0.5 
Alanir.e 404.0 34.6 7.77 25.7 2.88 9.2 0.4 
Valine 32.8 10.2 0.63 2.1 0.85 2.7 1.3 
Isoleucine 6.8 2.5 0.13 0.4 0.21 0;7 1.6 
Leucine 3.1 3.0 0.06 0.2 0.25 0.8 4.2 
Tyrosine 28.4 12.5 0.55 1.8 1.04 3.3 1.9 
Pbenylalanine 5.6 2.0 0.11 0.4 0.17 0.5 1.5 
7-Aminobutyric acid trace trace trace -- trace -- -- 
Ethanolamine 9.3 27.5 0.18 0.6 2~29 7.3 12,7 
X 4 1.6 5.9 0.03 0.1 0.49 1.6 16.3 
~,F-Diaminobutyrie acid 2.3 9.5 0.04 0.1 0.79 2.5 19.8 
Ornithine 20.2 30.6 0.39 1.3 2.55 8.2 6.5 
Lysine 31.7 40.8 0.61 2.0 3.40 10.9 5.6 
Tryptophane 7.3 15.2 0.14 0.5 1.27 4.1 9.1 
Histidine 2.0 1.8 0.04 0.1 0.15 0.5 3,8 
X~ trace 2.3 trace -- 0.19 0.6 -- 
X~ (Guanidie derivative) 19.2 53.7 0.37 1.2 4.48 14.3 12.1 
X 7 trace 5.6 trace -- 0.47 1.5 -- 
Arginine 11.3 17.0 0.22 0.7 1.42 4.5 6.5 

Total 1572.9 375.2 30.26 100 31.27 100 1.0 

Serum C, cytoplasmic serum; ~ Serum L, lutoidic serum; o Ratio of the 2 concentrations. 

d i f f e r en t  pe r iods .  H o w e v e r ,  all a n a l y z e d  s a m p l e s  s h o w  
t h e  s a m e  genera l  f ea tu res ,  T h e  m a j o r  p a r t  of t h e  free 
a m i n o  ac ids  of l a t e x  - 78 to  83~o of t he  t o t a l  c o n t e n t  
w h i c h  r a n g e s  f r o m  16.9 to  23.2 txmoles p e r  m l  of f r e sh  
l a t e x  - is local ized in t h e  c y t o p l a s m i c  s e r u m .  

H o w e v e r ,  w h e n  t h e  d i f fe rence  of v o l u m e  b e t w e e n  t h e  
lu to id ic  a n d  c y t o p l a s m i c  s e r u m s  is t a k e n  in to  cons ide ra -  
t ion ,  i t  a p p e a r s  t h a t  t h e  t o t a l  a m i n o  acid c o n c e n t r a t i o n  
in each  of t h e  2 c o m p a r t m e n t s  is of t h e  s a m e  o r de r :  
30.3 ~ m o l e s / m l  of c y t o p l a s m i c  s e r u m  a n d  31.3 ~ m o l e s / m l  
of lu to id ic  s e r u m .  T h e  l a t t e r  va lue  is s o m e w h a t  t oo  low. I n  
fact ,  t h e  v o l u m e  of lu to id ic  s e r u m  h a s  been  a s s i m i l a t e d  
to  t h a t  of t h e  l u t o i d  pe l le t  and ,  the re fo re ,  o v e r e s t i m a t e d .  
N e i t h e r  h a s  t h e  i n t e r s t i t i a l  v o l u m e  been  t a k e n  in to  

Table II. Distribution of acidic, neutral and basic free amino acids 
in the cytoplasmic and lutoidie serums 

Amino acid group Free amino acid pool (%) 

Serum C Serum L 

Acidic 56.9 22.9 

Neutral 36.4 21.1 

Basic 6.6 56.0 

a c c o u n t ,  n o r  t h a t  of t h e  m e m b r a n e s .  T h e  e s sen t i a l  
d i f fe rences  a p p e a r  in t h e  d i s t r i b u t i o n  of i n d i v i d u a l  
a m i n o  ac ids  in t h e  t w o  c o m p a r t m e n t s  (Table  I). 

T h e  p r e d o m i n a n t  a m i n o  ac ids  of t h e  c y t o p l a s m i c  
s e r u m  are  g l u t a m i c  acid a n d  i ts  amide ,  a l an ine  a n d  a s p a r t i c  
acid. T h e y  a c c o u n t  for  81~o of t h e  t o t a l  a m i n o  acid  con-  
t en t .  T h e  o t h e r  a m i n o  acids  a re  p r e s e n t  in m u c h  sma l l e r  
a m o u n t s ,  s o m e t i m e s  in t r ace  q u a n t i t i e s .  

T h e  lu to id ic  s e r u m  is d i s t i n g u i s h e d  f r o m  t h e  cy to -  
p l a s m i c  s e r u m  b y  a h i g h  p r o p o r t i o n  of c o m p o u n d s  bas ic  
in  c h a r a c t e r  (Table  I I ) .  A g u a n i d i c  de r iva t ive ,  n o t  y e t  
ident i f ied  (X~) is t h e  p r i n c i p a l  c o n s t i t u e n t  of t h e  g r ou p .  
I t  is fo l lowed b y  lys ine  a n d  o r n i t h i n e  w h i c h  also occur  in 
c o n s i d e r a b l e  a m o u n t s .  T h e i r  c o n c e n t r a t i o n s  are, respec-  
t ive ly ,  12 t i m e s  (guanid ic  de r iva t i ve )  a n d  6 t i m e s  ( o r n i t h i n e  
a n d  lysine)  s u p e r i o r  t o  t h o s e  f o u n d  in t h e  c y t o p l a s m i c  
s e r u m .  

A n  o p p o s i t e  c o n c e n t r a t i o n  g r a d i e n t  b e t w e e n  t h e  2 
c o m p a r t m e n t s  ex i s t s  a t  t h e  level of t h e  p r i n c i p a l  con-  
s t i t u e n t s  of t h e  c y t o p l a s m :  a l an ine ,  a s p a r t i c  acid a n d  
g l u t a m i c  acid. T h e i r  c o n c e n t r a t i o n s  in t h e  l u to id s  is 
d i s t i n c t l y  lower .  

T h e  d i f fe rences  s y s t e m a t i c a l l y  no t i c ed  in t h e  d i s t r i b u -  
t i o n  of t h e  free a m i n o  ac ids  b e t w e e n  t h e  t w o  c o m p a r t -  
m e n t s ,  c y t o p l a s m i c  a n d  lu to id ic ,  b e c o m e  e v e n  m o r e  
i m p o r t a n t  w h e n  t h e  i n e v i t a b l e  c o n t a m i n a t i o n  of one  
f r ac t i on  b y  t h e  o t h e r  is t a k e n  i n t o  cons ide r a t i on .  T h u s ,  
i t  is v e r y  l ike ly  t h a t  c e r t a i n  c o m p o u n d s  (for e x a m p l e  
~ - y - d i a m i n o b u t y r i c  acid, u n k n o w n s :  X 4, X 5 a n d  XT) 
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found  in the  cy toplasmic  serum in t race  quant i t ies ,  or in 
ve ry  small  amounts ,  come f rom the  degrada t ion  of t he  
lu toids  dur ing  the  manipula t ions .  If  th i s  is so, the  differ- 
ences be tween  the  2 f ract ions  would no t  only be quant i -  
t a t ive  bu t  also qual i ta t ive .  

The above resul ts  set  t he  p rob lem of d i s t inc t  metabol ic  
p a t h w a y s  in each of 2 compa r tmen t s ,  as well as t h a t  of the  
selective pe rmeab i l i t y  of the  lutoidic m e m b r a n e s  to the  
amino acids. 

Rdsumd. Les 6tudes des acides amin6s libres ont  6t6 
effectu6es sur deux c o m p a r t i m e n t s  du la tex  d'Hevea 
brasiliensis: les serums cy top lasmique  et  lutoidique.  La 
majeure  par t ie  des acides amin6s est localis6e dans  le 
cy top lasme  dans  lequel d o m i n e n t  Glu et son amide,  Asp 
et  Ala. La f rac t ion par t icula i re  se dis t ingue par  une 
d o m i n a n t e  des compos~s basiques.  
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Elektronenmikroskopische Beobachtungen fiber 
Antheraea polyphemus (Lepidoptera) 

Von verschiedenen  Un te r suchungen  an Wirbe l t i e ren  
und  Insek ten  ist  bekann t ,  dass w~ihrend der  Muskelent-  
wicklung Zellfusionen auf t re ten  k6nnen.  W g h r e n d  bei 
V6geln die Verschmelzung  von  myogenen  Zellen (in 
vitro) e lek t ronenopt i sch  schon seit  lgngerem gezeigt  
werden  konn te  1,2, fehl te  der  u l t ras t ruk ture l le  Beweis bei 
In sek ten  bis vor  kurzem. PEREZ a v e r m u t e t e  als ers ter  
eine Inkorpora t ion  von Myoblas ten  in die dedi f ferenzier ten  
larvalen 1Kuskelfasern (bei Calliphora). Verschiedene Au- 

die Fusion myogener Zellen bei 

to ren  haben  diese A n n a h m e  an anderen  Insek ten  l icht-  
mikroskopisch  best~ttigt~-L Ul t ras t ruk ture l l e  Untersu-  
chungen  bei Lucilia s zeigten, dass sich Myoblas ten  w~ih- 
rend  der  Metamorphose  an die aus der Larve  s t a m m e n d e n  
en td i f fe renz ie r ten  Muskelfasern eng anlagern;  in sp~ite- 
ren S tad ien  werden  dann  mehrkern ige  Zellen beobach te t ,  
deren  mosa ikar t ige  F e i n s t r u k t u r  auf eine erfolgte Zell- 
fusion schliessen 1/isst. E r s t  kiirzlich gelang es CROSSLEu 9, 
den Verschmelzungsprozess  bei Calliphora im elektro-  

Fig. 1. Fusion eines Myoblasten (Mbl) mit einer 1Kuskelanlagezelle 
(MAZ) fiber versehiedene Zytoplasmabrfieken (Pfeile). Sarkolemm 
und Myoblastenmembran zum 2. Myoblasten (Mb,) sind noch 
intakt. • 18000. 

Fig. 2. Myoblast mit Interphasekern in Fusion mit einer Muskel- 
anlagezelle. Man beaehte das hantelfSrmige Anschwellen der Mem- 
branreste (Pfeil) und deren Umwandlung in Vesikel (*). • 18000. 


