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Table III. Quantitative determinations of DNA 
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DNA in the liver (mg/g) Rats 

2 months (not treated) 15 months (not treated) 26 months (not treated) 

Extraction following S W I N D L E H U R S T  11 

Extraction following SCIINEIDER TM 

2.042 z~ 0.136 1.403 ~= 0.110 1.126 :t: 0.094 

2.368 • 0.181 2.213 ~ 0.174 1.976 ~= 0.120 

Fbe mean values are reported ~ the average quadratic error of the mean. 

such  va lues  are no t  c o m p a r a b l e  w i t h  those  found  in 
y o u n g  ra ts ,  cons ider ing  t he  h igh  level  of a lka l ine  phos-  
p h a t a s e  p r e sen t  in  youngs .  

D N A  a n d  R N A  c o n t e n t s  of t he  l iver  and  r a d i o a c t i v i t y  
incorpora ted .  The  f ind ings  r epo r t ed  in Tab le  I I  show t h a t  
t he  aqueous  t h y m u s  e x t r a c t  causes, in  t he  old r a t s  as 
c o m p a r e d  to  t he  controls ,  a cons iderab le  a n d  s ign i f ican t  
increase  in t h e  c o n t e n t  of D N A  e x t r a c t e d  in t h e  poly-  
mer ized  s t a t e  w i t h  sod ium lau ry l  su l fa te  accord ing  to  t he  
SWINDLEItURST me thod .  No s igni f ican t  v a r i a t i o n  was 
found  for RNA.  Th i s  fac t  has  also been  conf i rmed  b y  a 
d i f fe ren t  m e t h o d  of nucle ic  acids  e x t r a c t i o n  in NaC1 
(da ta  n o t  repor ted) .  I t  shouId be  k e p t  in m i n d  t h a t  t he  
r a t io  b o d y  we igh t / l i ve r  we igh t  in  t r e a t e d  as well  as 
u n t r e a t e d  an ima l s  was  s t a t i s t i ca l ly  unchanged .  

As for t he  i n c o r p o r a t i o n  of Ha-ur idine ,  t h e  d a t a  
r epo r t ed  in Tab le  I I  d e m o n s t r a t e  t h a t  t he  aqueous  
t h y m u s  e x t r a c t  causes  a cons iderab le  decrease  of radio-  
a c t i v i t y  i n c o r p o r a t e d  in to  D N A  and  an  in s ign i f i can t  
decrease  of r a d i o a c t i v i t y  i nco r po r a t ed  in to  RNA.  I t  is 
i n t e r e s t i ng  to no te  t h a t  t he  va lues  of i n c o r p o r a t i o n  in to  
D N A  d e m o n s t r a t e  a de t ec t ab l e  a c t i v i t y  of e n z y m a t i c  
r educ t i on  of t he  r ibonuc leo t ides  in  t he  l iver  of old animals .  
The  d a t a  r ega rd ing  D N A  r a d i o a c t i v i t y  c an  be cor re la ted  
to t h e  resu l t s  o b t a i n e d  b y  PRICE e t  al. ~7, accord ing  to  
wh ich  t h e  t e m p l a t e  a c t i v i t y  of D N A  for D N A  p o l y m e r a s e  
increases  w i t h  age ; t h i s  is i n t e r p r e t e d  b y  t h e  a u t h o r s  as a n  
a c c u m u l a t i o n  of defec t ive  cha ins  of D N A  w i t h  aging,  as 
d e m o n s t r a t e d  also b y  PHLC 18. 

I n  a s u b s e q u e n t  expe r imen t ,  we ver i f ied w h e t h e r  t he  
increase  of t h e  po lymer i zed  D N A  ex t rac t ,  found  in t h e  
l iver  of old r a t s  t r e a t e d  w i t h  the  t h y m u s  e x t r a c t  as 
c o m p a r e d  to  t h e  controls ,  could  be  a t t r i b u t e d  to  a real  
increase  in t h e  t o t a l  D N A  c o n t e n t  of t he  l iver  or to  a 
d i f fe ren t  phys i ca l - chemica l  s t a t e  of t he  deoxyr ibonuc leo -  
pro te ins ,  w i t h  c o n s e q u e n t  d i f fe ren t  ex t r ac t ab i l i t y .  I n  th i s  
respect ,  we c o m p a r e d  t he  resu l t s  of t he  e x t r a c t i o n  of D N A  
f rom the  l iver  of 2-, 15- a n d  26 -mon th -o ld  animals ,  car r ied  

ou t  us ing  t h e  m e t h o d s  of SWINDLHHURST a n d  SCHNEIDER 
(Table Ill). F r o m  the  resu l t s  r epo r t ed  in Tab le  I I I  one can  
see t h a t  t he re  is a cons iderable ,  p rogress ive  and  signifi-  
c a n t  decrease  in t he  c o n t e n t  of e x t r a c t a b l e  hepa t i c  D N A  
a t  t h e  po lymer i zed  s t a t e  f rom 2 to  15 m o n t h s  a n d  f rom 
15 to 26 m o n t h s  of age;  vice ve r sa  t he  c o n t e n t  of hepa t i c  
D N A  e x t r a c t e d  b y  t he  SCHNEIDER'S m e t h o d ,  wh ich  en- 
ta i ls  depo lymer i za t ion ,  p re sen t s  a s l igh t  decrease  w i t h  
aging.  

The  compar i son  of d a t a  r epo r t ed  in Tab les  I I  a n d  I I I  
d e n m n s t r a t e s  t h a t  t he  ac t ion  exe r t ed  b y  t h e  aqueous  
t h y m u s  e x t r a c t  on  hepa t i c  D N A  is to  be  re fe r red  to  a n  
increase  of e x t r a c t a b i l i t y  a n d  no t  to  t he  to• nucIeic acid 
c o n t e n t  of t he  l iver.  Th i s  r e g u l a t o r y  a c t i v i t y  is prObably  
re la ted  to  modi f i ca t ions  of i n t e r a c t i o n s  in t h e  DNA-  
p ro t e in  complex.  

Riassunto. La  s o m m i n i s t r a z i o n e  di  e s t r a t t i  acquos i  di 
t imo  p rovoca  nei  r a t t i  vecch i  (26 mesi) u n a  d iminuz ione  
della concen t r az ione  delle p ro t e ine  e del colesterolo del 
siero, e u n  a u m e n t o  delia concen t r az ione  e m a t i c a  del- 
I 'ATP.  L ' e s t r a t t o  p rovoca  ino l t re  nel  l ega to  u n  a u m e n t o  
del D N A  es t ra ib i le  allo s t a to  pol imer izza to ,  e u n a  d iminu -  
zione de l l ' i ncorporaz ione  di  u r id ina  H 3 nel  DNA. 
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B i n d i n g  of T r y p t o p h a n  to  Different  S e r u m  P r o t e i n s  in H u m a n s  and in Rats  

L - t r y p t o p h a n  is the  on ly  a m i n o  acid p r e s en t  in  p l a s m a  
wh ich  is b o u n d  to pro te ins .  S tudies  of McMENAMY et  al. 1 
a n d  McIV~tgNAMY a n d  ONCLEY ~ h a v e  shown  t h a t  a l b u m i n e  
is t he  on ly  p l a s m a  p r o t e i n  w h i c h  b inds  t r y p t o p h a n  
apprec iab ly .  L - t r y p t o p h a n  was shown  to b i n d  a t  one 
s i te  of t h e  a l b u m i n e  molecule  in  a h igh ly  s tereospecif ic  
m a n n e r .  However ,  s ince these  a u t h o r s  h a v e  ana lyzed  
on ly  a few se rum p r o t e i n  f rac t ions ,  t h e i r  d a t a  do no t  
exclude  t h a t  L - t r y p t o p h a n  m i g h t  com b i ne  w i t h  o t h e r  
s e rum p ro t e ins  in  a d d i t i o n  to  a lbumine .  This  poss ib i l i ty  
has  been  i n v e s t i g a t e d  in  t h e  p r e s en t  s tudy .  Th i s  inves t iga -  
t ion  seemed to  us  of cons ide rab le  i n t e r e s t  also in t h e  l igh t  

of r ecen t  f ind ings  t h a t  u n b o u n d  se rum t r y p t o p h a n  
cont ro l s  b r a i n  t r y p t o p h a n  level  a n d  se ro ton in  syn thes i s  3-6 
and  t h a t  d i f fe ren t  d rugs  are  c apab l e  of d isp lac ing  s e rum 
t r y p t o p h a n  f rom i ts  p ro t e in  b i n d i n g  7, 8 a n d  of inc reas ing  
b r a i n  t r y p t o p h a n  and  se ro ton in  t u r n o v e r  4, 5, s. 

Material and methods. Chemicals .  Ca~-L-tryptophan 
(45 mCi /mmole)  and  Cl~-L-Leucine (10 mCi /mmole )  were 
o b t a i n e d  f rom A m e r s h a m .  C14-L-tryptophan was pur i f ied  
before  use b y  D o w e x - X 4  c o l u n m  c h r o m a t o g r a p h y  as 
descr ibed  b y  COSTA et  al. 8. 

H u m a n  a l b u m i n e  (pu r i t y  100~o), p r e a l b u m i u e  (pu r i t y  
99%)  a n d  7-globul ine  (pur i ty  99%),  o b t a i n e d  f rom 
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Fig. 1. The solid line represents the distribution of Cla-i,-tryptophan 
in eleetrophoretie pattern of human serum, when a trace amount of 
CXa-~-tryptophan was incubated with serum for 60 min at 37~ 
before electrophoresis. The dotted line represents the densitometrie 
scan obtained in a Joyee Loebl densitometer (Chromosean). Gels 
were stained with Amido black, photografed, and then cut in 1 mm 
segments, each of which was counted for radioactivity. 
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Fig. 2. The solid line represents the distribution of C14-L-tryptophan 
in electrophoretic pattern of rat serum, when a trace amount of C ~*- 
L-tryptophan was incubated with serum for 60 min at 37~ before 
electrophoresis. The dotted line represents the densitometrie scan 
obtained in a Joyce Loebl densitometer (Chromosean). Gels were 
stained with Amido black, photographed, and cut in 1 mm segments, 
each of which was counted for radioactivity. 

Hoechst ,  were d ia lyzed before use for 12-24 h a t  5~ 
agains t  bi-dist i l led water .  

Electrophoretic separation o/ serum proteins. CI~-L - 
t r y p t o p h a n  (5-10 FCi) was incuba ted  for 60 min  at  37 ~ 
wi th  pooled sera (2 ml) ob ta ined  f rom ei ther  hea l thy  
young male  subjects ,  or f rom male Wis t a r  rats,  weighing 
250-280 g. The var ious  se rum pro te ins  were sepa ra ted  by  
po lyacry lamide  e lect rophoresis  as descr ibed by  ORN- 
STEIN 1~ To de te rmine  the  r ad ioac t iv i ty  p resen t  in the  
var ious  p ro te in  fractions,  gel co lumns  were s ta ined for 1 h 
in a solut ion of 0.1% amido-b lack  in methanol ,  acetic 
acid and  wa te r  (4 :1:5) .  S ta ined  gels were sect ioned in to  
1 m m  th ick  slices, each of the  slices was dissolved in 
0.5 ml H20 = (31%) at  50~ for 5 h in a l iquid scint i l la t ion 
vial to  which  10 nrl of Ins ta-Gel  sc int i l la t ion fluid were 
added.  The r ad ioac t iv i ty  was measured  in a Tri -Carb 
l iquid scint i l la t ion counter .  

Results. Figures  1 and  2 show the  r ad ioac t iv i ty  super-  
imposed  on the  dens i tome t r i c  scans of the  gels af ter  
staining.  In  h u m a n  serum, 3 peaks  of r ad ioac t iv i ty  were 
localized in the  a lbumine,  p rea lbumine  and macro-  
globulin fract ions,  respect ively .  

In  ra t  serum, the  r ad ioac t iv i ty  accumula ted  no t  only 
in the  a lbumine  f rac t ion  b u t  also in the  c~-globulin zone 
and  macroglobul in  fract ion.  

The b ind ing  of t r y p t o p h a n  to h u m a n  a lbumine  and  
p rea lbumine  was s tud ied  by  incuba t ing  C~4-L-tryptophan 
wi th  e i ther  p ro te ins  for 60 rain a t  37 ~ and  t h e n  centr i fug-  
ing the  samples  in r i sk ing  dialysis tub ings  as previously  
descr ibed 5. The rad ioac t iv i ty  p resen t  in t he  undia lyzed  
samples  and in the  d ia lysates  was measured .  

As the  Table shows, a lbumine  b o u n d  13%, 44% and 
62% of the  t r y p t o p h a n  p resen t  when  the  molar  ra t io  of, 
a lbumine  to t r y p t o p h a n  in t he  m e d i u m  was  1 : 1, 5 : 1 and 
10: 1, respect ively .  The p rea lbumine  bound  14% of t he  
t r y p t o p h a n  p resen t  a t  a molar  ra t io  of p rea lbumine  to  
t r y p t o p h a n  of 1 : 1. Due to  the  high cost  of t he  mater ia l ,  we 
could no t  car ry  out  s tudies  wi th  h igher  concen t ra t ions  of 
prea lbumine .  

Finally,  no b ind ing  occurred be tween  C~a-L-leucine and  
a lbumine  and be tween  v-globulin and C14-L-tryptophan. 

Discussion. The p resen t  work  has  conf i rmed previous  
s tudies  showing t h a t  L - t ryp tophan  b inds  to  se rum 
albumine.  Moreover,  the  resul ts  of t he  e lec t rophore t ic  
s t u d y  have  shown t h a t  th is  amino  acid binds,  bo th  in 
h u m a n  and ra t  serum, also to o the r  prote ins .  

In  h u m a n  serum, C~4-L-tryptophan was localized in the  
albumine,  p rea lbumine  and  macroglobul in  fractions.  In  
the  ra t  serum, Ca4-L-tryptophan was localized in the  
albumine,  c~-globuline zone and  macroglobul in  fract ions.  
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Protein Concentration Amino acid �9 dpm in the undialyzed sample dpm in the dialysate (mM) 

Albumine 1.4 • 10 -3 CZ*-L-tryptophan 5293 4580 
Albumine 7.0 • 10 -3 Ca~-L-tryptophan 5468 3062 
Albumine 1.4 • 10 -~ Cl~-L-tryptophan 5814 2252 
Prealbumine 1.4 • 10 -3 C~*-L-tryptophan 5625 4856 
),-Globulin 1.4 • 10 -8 Ca~-L-tryptophan 5794 5772 
Albumine 1.4 • 10 -8 Cl~-L-ieucine 5559 5547 

Each value is the average (and range) of 3 experiments. �9 C14-L-tryptophan or C14-z-leueine were added at a molar concentration of 1.4 • 10 -a 
with a specific activity of 50 [zCi/mM. 

The resul ts  of t he  u l t ra f i l t ra t ion  dialysis  w i th  puri f ied 
h u m a n  a lbumine  and  p rea lbumine  have  conf i rmed t h a t  
L - t ryp tophan  b inds  to  b o t h  a lbumine  and p rea lbumine  
f ract ions  and  have  ind ica ted  t h a t  i t  has  the  same af f in i ty  
for e i ther  fraction.  

Since a lbumine  is p resen t  in p l a sma  a t  a m u c h  higher  
concen t ra t ion  t h a n  the  o the r  prote ins ,  the  resul ts  indica te  
t h a t  mos t  of the  t r y p t o p h a n  p resen t  in p lasma  is bound  
to  a lbumine  and  suggest  t h a t  t he  signif icance of the  
b ind ing  of t r y p t o p h a n  to  the  o the r  p ro te in  f ract ions  is 
l imi ted  under  physiological  condit ions.  

Riassunto. Sieri di uomo e di r a t t o  sono s ta t i  incuba t i  
con C14-L-triptofano e so t topos t i  a e le t t rofores i  su gel di 
pol iacr i lamide.  Nel siero u m a n o  la r ad ioa t t iv i t~  si 
local izzata helle frazioni  a lbuminica ,  p rea lbumin ica  e 

macroglobul inica.  Nel siero di  r a t t o  il C~4-L-triptofano si 
localizzato nella zona delle a lbumine,  e-globuline e 

macroglobul ine.  
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Istituto di Fisiologia della Nutrizione and 
Istituto di Farmacologia, 
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Studies on the Turn-Over of Plasma Triglycerides using Triglyceride 14C-labelled Chyle in 
Pregnant Rats 

Severs1 an imal  species, including m a n  and  the  rat ,  
d isplay  a hyper t r ig lyce r idaemia  dur ing  the  last  week of 
p r egnancy  1. The rise in p lasma  t r ig lycer ides  could resul t  
e i ther  f rom a rise in the  ou tpu t ,  or f rom a fall in the  ra te  
of r emova l  f rom circulat ion.  Some evidence  for the  la t t e r  
hypo thes i s  was given by  OTWAY2 and  HAMOSH 3, because 
t h e y  no ted  a reduc t ion  in the  ac t iv i ty  of t he  p lasma-  
clearing l ipase af ter  the  19th day  of p regnancy .  
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The specific activity of plasma triglycerides as a function of time 
after the i.v. injection of 14C-l-palmitate labelled chyle. At zero 
time, 1• 106 counts/min (recovered in the triglycerides of the 
injected chyle) per 300 g body weight were injected. Data are mean 
values -Jr standard errors for several estimations (The number of 
estimations is indicated by n). The turn-over time was calculated by 
regression analysis to be 17.3 4- 2.7 min. 

The purpose  of the  p resen t  s t u d y  was to  eva lua te  the  
ra te  of p l a sma  t r ig lycer ide  r emova l  f rom the  circulat ion 
on the  21st day  of p regnancy .  

Methods. A thorac ic  duc t  cannula t ion  had  been 
pe r fo rmed  on male W i s t a r  ra t s  according to the  m e t h o d  of 
BOLLMAN 4. The ra ts  were t hen  given 100-200 ~C of 
~4C-l-palmitate d issolved in 1 ml  corn oil. The chyle was  
collected for 12 h in a f lask con ta in ing  ci t ra te .  The chyle  
was concen t r a t ed  by  cen t r i fuga t ion  for 60 min  at  70,000 
x g. The top  layer  was asp i ra ted  and  re suspended  in 
0.9% NaC1. The chyle  was kep t  a t  4~ All in jec t ion  
procedures  were comple ted  wi th in  10 days  af ter  collection 
of chyle.  The chyle was in jec ted  in to  the  tai l  vein  of 
p r e g n a n t  W i s t a r  ra t s  (21 days) weighing 320 :~ 10 g. A t  
app ropr i a t e  t imes,  t h e y  were anes the t i zed  wi th  e the r  and  
blood d rawn  f rom the  vena  cava inferior.  The blood and  
an a l iquo t  of the  in jec ted  chyle were  ex t r ac t ed  for l ipids 
according to  the  m e t h o d  of FOLCH. ~ The t r ig lycer ides  were 
sola ted by  th in  layer  c h r o m a t o g r a p h y  and  assayed  for 

q u a n t i t y  and rad ioac t iv i ty ,  and the  specific ac t iv i ty  was 
calculated.  The d i sappearance  ra te  of labelled chyle  was 
ca lcula ted  b y  l inear  regression analysis .  The p lasma  
vo lume of p r e g n a n t  ra t s  was measured  by  dye  d i lu t ion  
technique ,  according  to  HA~alLTON 6. Detai ls  of t he  me t hods  
used have  a l ready  been described~. 

Results. All the  values  given were normal ized  to  a 
co n s t an t  in jec ted  dose (1• counts/rain)  of radio-  
ac t iv i ty  (recovered in the  t r ig lycer ide  f rac t ion  of the  chyle), 
and a body  weight  of 300 g. The Figure  represen ts  the  
specific act ivi t ies  of p la sma  t r ig lycer ides  as a func t ion  of 


