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con ten t .  The re la t ive  increase dur ing  the  ageing per iod is 
due main ly  to a decrease in o ther  acids (especially citric 
and  malic). 

Juice vesicles have  been found  to conta in  all the  en- 
zymes of TCA and  of some auxi l iary  cycles f rom an early 
da te  ~0; juice a t  m a t u r i t y  conta ins  ve ry  large amoun t s  of 
citric and  malic acids;  in compar i son  malonic  acid is 
only a negligible f ract ion,  t hough  i t  t ends  to accumula te  
wi th  age. 

The t r end  of malonic  acid accumula t ion  f rom incip ient  
senescence onwards  is therefore  c o m m o n  to  all these  tis- 
sues, n o t w i t h s t a n d i n g  the i r  widely  d i f ferent  capabil i t ies.  
Our da t a  conf i rm previous  f indings of CLEMENTS 11 re la ted  
to  peel of W a s h i n g t o n  Navel  oranges dur ing  m a t u r a t i o n  
and  delayed picking. Due to less sensi t ive methods ,  how- 
ever, he was unable  to de tec t  malonic acid in juice. 
Malonic acid is a recognized compe t i t ive  inhib i tor  
of snccinic dehydrogenase ,  blocking the  classical TCA 
cycle. The concen t ra t ions  we found in f lavedo tis- 
sues are similar to  those  causing malona te  inhibi t ion of 

02 up take  in vi t ro  (1 to  5 • 10-~M)1~. Also p H  values of 
peel t issues are p H  5-5.5, i.e. similar to  those  needed  
for the  react ion in v i t r o ~ .  On the  o the r  hand ,  malonic  
acid is p robab ly  located in vacuoles away  f rom mito-  
chondria .  Malonic acid t h r o u g h  i ts  ac t iva t ed  der iva t ive  
malonyl-CoA is act ive in m a n y  metabol ic  p a t h s  (as lipid 
and phenol ic  b iosyntheses ,  etc.) and  its accumula t ion  
could also be connec ted  wi th  slowing down of b iosyn-  
the t ic  act ivi t ies  a t  incipient  senescence.  

A l though  the  reasons for malonic  acid accumula t ion  
have  no t  ye t  been explained,  such accumula t ion  seems to 
p r o v i d e  a reliable and adequa te  indica tor  of fruit  t issue 
senescence in oranges. 
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Summary. Prolonged  sleep depr iva t ion  elicits a s ignif icant  e levat ion of the  p lasma level of free t r y p t o p h a n  which 
appears  to be involved in increased excre t ion  of 5 -HIAA dur ing  this  s ta te  t h rough  enhanced  5-HT synthesis .  

In  an earlier pape r  we have  d e m o n s t r a t e d  t h a t  sleep 
depr iva t ion  (SD) is associated wi th  changes  in tile ex- 
cre t ion  of the  end -p roduc t  of serotonin  me tabo l i sm 
(5-HT), i.e. 5 -hydroxyindole  acetic acid (5-HIAA)3. 

T e m p o r a r y  e levat ion of 5 -HIAA excre t ion  on days  2 
and 3 of SD was expla ined by  an increased 5-HT release 
f rom tissues, on one hand ,  and  by  a stress man i fes t a t ion  
of SD, on the  other.  La t e s t  inves t iga t ions  showed t h a t  
changes  in blood t r y p t o p h a n  (TP) levels 4, pa r t i cu la r ly  in 
the  free t r y p t o p h a n  5-7, m a y  be a reliable index  of the  
changes  of 5-HT synthesis .  We therefore  inves t iga ted  
the  changes  of blood T P  dur ing  SD. 

AIethod. 6 h e a l t h y  volunteers  (20-23 years) were ob- 
served for total ,  free and  bound  T P  dur ing  120-hour SD 
and dur ing  2 contro l  per iods under  expe r imen ta l  con- 
di t ions  descr ibed in the  preceding  paper  3. The p lasma  T P  
was measured  wi th  the  spec t rof luorometr ic  m e t h o d  ac- 
cording to  ECLESTONE s, the  free T P  was f i l tered before 
process ing t h rough  a 2 100 CF 50 m e m b r a n e  filter. Hepa -  

r inized blood was w i t h d r a w n  at  06.00 h and at  18.00 h 
and  the  average of t he  2 values  was  used for the  final  
evaluat ion.  

Results and discussion. The Table shows t h a t  b o t h  the  
free and bound  T P  increase dur ing SD. However ,  th i s  in- 
crease is s ignif icant  only  for the  free fract ion,  reaching its 
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1st control Sleep deprivation (h) 
period 

2nd controI period 

24 48 48-72 72-96 96-120 48-72 7246 

Bound tryptophan ~zg/ml 10.58 12.117 11.8 
S.D. 2.31 2.871 2.189 

30 12 12 

Free tryptophan ~xg]mI 2.507 2.6 3.67 r 
S.D. 0.78 0.83 0.93 
n 30 12 12 

11.77 9.94 11.158 11.158 
2.77 1.51 1.8 1.88 

12 12 12 12 

3.6 r 3.57" 3.317 �9 3.23~ 
0.93 0.49 1.23 0.75 

12 12 12 12 

n, number of observation; ~ p % 0.05; b p < 0.02; r p < 0.01. 
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peak  on day  3 of SD and resembl ing  s o m e w h a t  the  ex- 
cre t ion changes  of 5 -HIAA dur ing  SD 3. The increase 
pers is ts  in the  2nd control  period.  

E leva t ion  of free T P  levels is assumed to be re la ted  to  
a change  in the  b inding  capac i ty  to a lbumin  inf luenced by  
exogenous  subs tances ,  e.g. d i f fe rent  drugs  6,7,9,~~ and  
endogenous  subs t ra tes .  Thus, for example ,  the  TP-  
a lbumin  b inding  is known  to in terfere  wi th  the  b inding  
of free f a t t y  acids (FFA) to th is  carr ier  ~1. The F F A  level 
increases under  stress, including SD 1~. Therefore  th is  
fac tor  m a y  be involved in the  changes  in T P  blood level 
and  5-HT metabo l i sm observed b o t h  in th is  and  in pre-  
vious invest igat ions .  Our observa t ions  indica te  t h a t  
e levated  excre t ion  of 5 -HIAA dur ing  SD m a y  be in ter  

alia induced  by  enhanced  synthes is  of 5-HT, p r o b a b l y  
caused b y  the  increased free T P  level. Changes in 5-HT 
me tabo l i sm are assumed to  be a t  p lay  in the  the rapeu t i ca l  
effect  of SD in endogenous  depression.  
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Summary. Iso la ted  h u m a n  t e r m  p lacen ta  mi tochondr i a  ca ta lyse  ox ida t ion  of ex te rna l  N A D H  in the  presence of cyto-  
chrome c. This  reac t ion  is insensi t ive  t o  t he  resp i ra to ry  chain  inhib i tors  such  as ro tenone  and  an t imyc in  A, and  is n o t  
coupled to phosphory la t ion .  Compar ison of t he  effect  of Mg++ ion on N A D H  plus cy toch rome  c oxida t ion  by  h u m a n  
t e r m  placental ,  h u m a n  skeletal  muscle and r a t  skeletal  mi tochondr ia  showed t h a t  Mg++ ion exer ts  an inh ib i to ry  effect  
in the  case of h u m a n  mi tochondr i a  and  a s t imu la to ry  effect  in the  case of ra t  skeletal  muscle  mi tochondr ia .  

I t  has  been shown t h a t  cy toch rome  c grea t ly  s t imula tes  
t he  exogenous  N A D H  oxida t ion  by  r a t  l iver mi tochon-  
dr ia  2. This  reac t ion  is insensi t ive  to the  resp i ra to ry  
chain  inhibi tors  such as rotenone,  a m y t a l  and  ant i -  
myc in  A, and  is no t  coupled to phosphory l a t i on  2. HED- 
MAN et  al. 3 r epor ted  t h a t  also r a t  and  h u m a n  skeletal  
muscle mi tochondr i a  oxidize ex te rna l  N A D H  wi th  a h igh 
ra te  in the  presence  of cy toch rome  c. However ,  in con t ras t  
to l iver mi tochondr ia ,  the  ox ida t ion  by  ra t  skeletal  
muscle  mi tochondr i a  was shown to be inh ib i t ed  by  
resp i ra to ry  chain inhibi tors  a. Recen t ly  we observed  t h a t  
some s teroids  exer t  an inh ib i to ry  effect  on the  cyto-  
ch rome  c induced  N A D H  oxidat ion ,  th is  inh ib i t ion  
being par t i a l  in the  case of h u m a n  muscle  and  a lmost  
comple te  in the  case of ra t  muscle mi tochondr i a  4. This 
indica tes  the  exis tence of differences be tween  mi to-  
ehondr ia  isolated f rom various t issues as far as some pro-  
per t ies  of N A D H  oxida t ion  in the  presence  of cyto-  
ch rome  c are concerned.  In  t he  p resen t  work, some pro-  
per t ies  of N A D H  oxida t ion  by  h u m a n  p lacen ta l  mi to-  
chondr ia  are presented .  

Materials and methods. N A D H ,  N A D P H ,  ADP,  hepar in ,  
ro tenone  and  an t imyc in  A were ob ta ined  f rom Sigma 
Chemical  Co.; cy tochrome  c was f rom Koch-L igh t ;  
CCCP (carbonyl  cyanide  m-ch lorophenyl  hydrazone)  f rom 
Calbiochem; Manni to l  f rom UCB (Belgium), sucrose f rom 
I~DH; all o ther  compounds  were of the  h ighes t  pu r i t y  
avai lable  commerc ia l ly  f rom POCh Gliwice (Poland).  
0.25 M sucrose solut ion (used while p repar ing  h u m a n  
p lacen ta l  mi tochondr ia)  and the  solut ion of 0.21 M 
m a n n i t o l  + 0.07 3/ /sucrose  (used while p repar ing  h u m a n  
and  r a t  skeletal  muscle mi tochondr ia)  were deionized 
b y  pass ing t h rough  a mixed-bed  ion exchange  resin 
(Amber l i t -MB-/BDH).  

H u m a n  t e r m  placentas  were ob ta ined  fresh f rom the  
m a t e r n i t y  uni t  of a local hospi tal .  H u m a n  muscle was 
ob ta ined  f rom pa t i en t  undergoing  or thopaed ic  surgery.  
The  p a t i e n t  hav ing  no known  h i s to ry  of metabol ic  diseases 

were anes the t ized  wi th  b rev inarcorn  and N~O + 0 2 (6 : 3). 
R a t  skeletal  muscle was ob ta ined  f rom the  h ind  legs of 
mal  Wis t a r  ra t s  immed ia t e ly  af ter  decapi ta t ion .  
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Fig. 1. The dependence of NADH oxidation by human placental 
nfitochondria on eytochrome c concentration. NADH oxidation was 
measured by following the decrease of absorbancy at 340 nm using 
Unieam SP-800 recording spectrophotometer in the medium de- 
scribed under materials and methods. The medium contained ad- 
ditionaly 0.2 mM NADH and eytochrome c at concentrations in- 
dicated on the Figure, Reaction was started by addition of 0,5 mg 
mitochondrial protein suspended in 0.1 ml of 0.25 M sucrose + 
10 mM tris-HC1 (pH 7.4). 
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