
15. 10. 1974 Specialia 1111 

Hydro lys i s  was effected by  warming  for a few min  a 
solut ion of the  ester  in 30% sodium hydrox ide  solut ion 
conta in ing  e thano l  for so lub i l i za t ion  Acidif icat ion gave 
Wy-14643 in 69% yield:  m.p.  150-153~ ace ta te ;  
analysis  for Cx~H14C1NsO2S, Calc: C, 51.93; H, 4.36; 
N, 12.98. Found :  C, 52.01; H, 4.41; N, 12.99. 

A s t ruc ture  ac t iv i ty  s t u d y  has  been  carr ied out  and 
will be r epor ted  in grea ter  detai l  in a subsequen t  paper .  

Biological activity. The hypocholes te ro lemm response 
of Wy-14643, like t h a t  of clofibrate,  was l inear when  
p lo t t ed  agains t  log dose. The dose-response curves for 
b o t h  agents  are shown in the  Figure.  Because of the  non- 
paral lel  re la t ionship  be tween  the  two curves, re la t ive  
potencies  were dose dependen t ,  e.g. 

A more  ex tens ive  eva lua t ion  of th is  drug is cur ren t ly  in 
progress.  

Zusammen/assung. Es wird  die Syn these  yon  [4-Chlor- 
6-(2,3-xylidino)-2-pyrimidinylthio]-essigs~Lure und  seine 
ant ihypercholesterolS.mische Aktivit~it beschrieben.  

A. A. SANTILLI, A. C. SCOTESE and R. M. TOMARELLI 

Research Division, Wyeth Laboratories, fnc., 
Radnor (Pennsylvania 79087, USA), 78 March 197d. 

Dose Reduction of Activity 
(mg/ra t/day) cholesterol ( % } vs ctofibrate 

50 68 1.9 • 
1 50 60 • 
0.1 12 180 • 
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D i urna l  R h y t h m  of Choline-14C I n c o r p o r a t i o n  into  

A diurnal  r h y t h m ,  especially in the  concen t r a t ion  of 
p la sma  1 and  l iver f a t t y  acids 2, in the  level of se rum 
tr iglycer ides  ~ and  phosphol ip ids  4, and in compounds  
o the r  t h a n  lipids~, 6, has  been  observed in recent  years.  
Generally,  the  d iurnal  r h y t h m  can be looked upon  as an 
express ion of the  f luc tua t ion  of the  metabol ic  ac t iv i ty  of a 
given organism.  The presen t  s tudy  describes such a r h y t h m  
for t he  choline-~4C incorpora t ion  into leci thin in Ehr l ich-  
Let t r6  ascites t u m o u r  cells (EAT). A p re l imina ry  note  has 
been  p resen ted  elsewhereT. 

Dur ing  the  course of our s tudies  on choline t r anspo r t  and  
its convers ion  in to  leci thin  in asci tes cells s, we observed  
marked  differences of 14C-labelled choline incorpora t ion  
into leci thin w i th  a few hours  t ime  in te rva l  be tween  
killing the  animals.  Therefore,  we began  to  follow up the  
~4C-incorporation over  a 24-h per iod in combina t ion  wi th  
a concomi t an t  thymid ine-3H incorpora t ion  into DNA, 
since it has  been  argued t h a t  the  mi to t i c  index migh t  also 
show a r h y t h m i c  pa t t e rn .  

Methods. For  these  studies,  the  glycogen-free s t ra in  of 
the  hyperd ip lo id  Ehr l i ch-Le t t r6  mouse ascites tu rnout  
7 days  af ter  t r a n s p l a n t a t i o n  was used. On the  day  of 
inoculat ion,  r a n d o m l y  selected mice were p u t  in cages in 
groups of 10 animals.  Lab  chow die t  was given ad 

Leci th in  in Ehr l i ch -Let t r6  A s c i t e s  T u m o u r  Cells  

l ib i tum and wa te r  renewed at  least  every  o ther  day. In  
the  case of choline-free diet,  the  feed was given as a s lurry 
mixed  wi th  water ,  which  was p r e p a r e d  fresh every  day  
and given at  09.00. E v e r y  3rd day  the  mice were p u t  in to  
fresh cages. The animals  were kep t  under  12-14 h of 
day l igh t  f rom 06.00 to  20.00 h w i t h o u t  any  art if icial  
l ight ing or darken ing  t r ea tmen t .  Usual ly  3 animals  were 
killed every  4 h for a per iod of 24 h and r ad ioac t iv i ty  
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Table I. Analysis of totallipid phosphorus and of lecithin phosphorus after TLC-separation of an aliquot of the lipid extract corresponding to 
2 • l0 s ceils 

Time of the day Lipid phosphorus a Lecithin phosphorus ~ Difference probability for lecithin 
(nmoles) (nmoles) (P) 

Experiment I 24.00-09.00 164.1 ~= 80.5 78.7 :~ 28.1 < 0.01 
12.00-21.00 173.1:1= 78.0 49.1:1= 18.9 

Experiment 2 24.00-09.00 200.6 ~ 29.8 75.4 4- 7.1 < 0.01 
12.0041.00 214.0 q- 51.1 46.3 i 23.4 

Mean values pIus SD from 12 (experiment 1) and 9 (experiment 2) animals for each time interval. Student's t-test gave t-values of 3.03 
(experiment 1) and of 3.37 (experiment 2). 



1 1 1 2  

o 
7_=_ 3oo 
~._~ 

g~ 
o 2  

.E 2 200 o 
::I: m 
m._~ 

E ~ 1OO 

A m ~Z,C- choline 
o 3H- thymidine 

o o 

o o ~ ~ o g o 
o ~ o o o 

o o o o o 
o 

I I I I I I I 

7 11 15 19 23 3 7 

Specialia EXPERIENTIA 30/10 

Table II. Mitotic rates of the glycogen-free EAT cells at various times 
of the day 

Mouse No. Clock time 
100 09.00 h 15.00 h 21.00 h 03.00 h 

50 

t 18 22 21 26 
2 -- 17 16 17 
3 23 24 20 26 
4 29 19 24 16 
5 19 -- 21 23 
Average value 23 21 20 22 

The tumours were obtained from male albino mice 7 to 8 days after 
transplantation. The data represent average values obtained by 
counting 1000 cells per mouse. 
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t i m e  of the  d a y  

Simultaneous incorporation of 15 [xM choline-l~C (0.25 ~zCi/6 nmoles) 
and of 0.5 ~zM thymidine-3H (4 ~xCi/0.2 nmole) into the glycogen-free 
EAT cells beginning 7 days after transplantation. Every 4 h, at the 
times indicated on the graph, 3 animals were killed, the aseites ceils 
collected, the ascites fluid removed by centrifugation and the cells 
incubated to 2 x 106 cells in 200 ~xi of Eagle's medium at 37~ for 
1 b after addition of the tracer compounds. The subsequent treatment, 
including the extraction procedure, is described under methods. 
A) shows the radioactivity distribution in pmoles of 14C (R) and 
3H (�9 in the acid-insoluble material; 13) in the acid-soluble fraction 
and C) in the acid-insoluble material after a 24 h starvation treat- 
ment of the animals. (Scale on the left ordinate refers to 1~C-, and 
on the right ordinate to 3H-radioactivity). A) Difference probability 
between the high phase 298.2 q- 85.6 pmoles (24.00-09.00 h) and 
the low phase 199.1 ~: 54.3 pmoles (12.00-21.00 h) P < 0.001. 

incorpora t ion  was followed by incuba t ing  15 ~zM choline- 
14C (0.25 F, Ci/6 nmole), 0.5 FM thymid ine-3H (4 ~zCi/0.2 
mnole), and  2 • 10 ~ ceils a t  37~ for 1 h in a to ta l  volume 
of 200 F1 of Eagle ' s  medium,  p H  7.4. The cells were 
collected by  centr i fugat ion,  the  upper  phase  removedl  
the  cells washed  once wi th  Ringer  solution, p H  7.4 and  
t r ea ted  wi th  5% TCA to obta in  the  ac id-so luble  and 
insoluble material .  1~C- and  aH incorpora t ion  was followed 
using a Packa rd  Tricarb l iquid scint i l la t ion counter  
equipped  wi th  Model 544 Absolute  Ac t iv i ty  Analyzer.  
Analysis  of to ta l  phosphorus  and  leci thin  phosphorus  
was per formed by  the  ]3ARTLETT 9 procedure  af ter  
separa t ing  the  la t te r  on Merck silica gel plates  using 
Chloroform-Methanol -water  (60-30-4) as so lvent  system.  
The mi to t ic  ra tes  were de te rmined  by  count ing  the  n u m b e r  
of mi to t ic  phases  per  1000 ceils which  had  been s ta ined 
wi th  Hemalaun .  

Results and discussion. The incorpora t ion  of choline- 
1~C and thymid ine-3H into the  acid-insoluble mater ia l  of 
E A T  in re la t ion to  the  t ime  of day, is shown in Figure  A. 
E a c h  t ime  of killing the  animals  is represen ted  by  3 poin ts  
including s t a n d a r d  devia t ions  for the  choline incorpora-  
tion. As can be seen, the  ~C ac t iv i ty  decreased f rom 07.00 
h wi th  a m i n i m u m  at  18.00 h, and  then  increased again. 
No signif icant  changes  of t h y m i d i n e  incorpora t ion  in to  
the  acid-insoluble mater ia l  were observed.  Similar  results  
were ob ta ined  when  the  mice were pu t  on a choline-  
def ic ient  d ie t  on the  day  of inoculat ion,  ind ica t ing  t h a t  
th is  d ie t  does not  seem to p lay  a role in the  r h y t h m  5, and  
t h a t  the  choline r equ i remen t  of the  cell m u s t  have  been  
fulfilled by  some other  means,  p robab ly  th rough  methy la -  
t ion of e thanolamine .  W h e n  the  t~C (all) d i s t r ibu t ion  was 
measured  in t he  in t racel lu lar  soluble pool  (Figure ]3), 
no r h y t h m i c  p a t t e r n  was found.  F r o m  studies  in our 
l abora tory  s it  was observed t h a t  chol ine a t  15 FM 
concent ra t ions  is incorpora ted  into the  cell via  a t r anspo r t  
reaction.  Figure C shows the  z~C and 3H incorpora t ion  in  
the  acid-insoluble mater ia l  af ter  the  animals  had  been 
kep t  w i t h o u t  food for 24 h. As can be seen, there  was no 
r h y t h m i c  p a t t e r n  of choline incorpora t ion  into lecithin, 
suggest ing t h a t  food ingest ion by  the  mice m i g h t  be 
involved  in th is  p h e n o m e n o n  (see also ref. ~). The t racer  
s tudies  are suppor t ed  by  the  da t a  on .the ex t r ac tab le  
a m o u n t s  of leci thin  p resen t  in 2 x 106 cells over  the  24 h 
per iod (Table I). Whereas  to ta l  l ipid phosphorus  exhibi t s  
only insignif icant  var ia t ions ,  the  values on leci thin 
phosphorus  show signif icant  differences be tween  the  high 
(24,00-09.00 h), and the  low (12.00-21.00 h) phase.  I t  
m igh t  also be po in ted  out  t h a t  the  f luc tua t ions  (100 to  

9 G. R.  13ARTLETT, J .  b io l .  C h e m .  234, 4 6 6  (1959) .  
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300 pmoles)  measured  by  t h e  t racer  s tudies  r ep resen t  
only a smal l  po r t ion  of the  changes  wi th in  t h e  ent i re  
leci thin *fact ion (46 to  93 nmoles)  suggest ing a much  
h igher  leci thin me tabo l i sm under  in vivo condi t ions .  As 
Figures  A and C indicates ,  no r h y t h m i c  changes  were 
found  for the  t h ~ m i d i n e  incorpora t ion  in to  DNA. 
These results  are also in accordance  wi th  t he  mi to t i c  ra tes  
shown in Table  II .  

Zusammen/assung. Es  wird  fiber den d iurnalen  R h y t h -  
mus  des Chol in-Einbaues  sowie des Gesamt-Lec i th in -  
Gehal tes  des glykogenfre ien Ehr l i ch-Le t t r6  M~tuse- 
Asci tes -Tumors  ber ichte t .  24stiindige H u n g e r b e h a n d l u n g  
der  M/~use 16scht diesen Effekt ,  w/~hrend cholinfreie Di/~t 
keinen Einf luss  auf den r h y t h m i s c h e n  Ver lauf  hat .  
T h y m i d i n - E i n b a u  in D N A  und Mitosera te  zeigen keinen 
d iurna len  1Rhythmus. 

E. W. HAEFFNERI~ 
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F i b r i n o l y t i c  I n h i b i t o r s  in  H u m a n  S e m i n a l  P l a s m a  

The f ibr inolyt ic  ac t iv i ty  in the  blood and body  fluids 
is a result  of the i r  concen t ra t ion  of f ibr inolyt ic  enzymes  
and  ir lhibitors respect ively .  Seminal  plasma, possesses a 
h igh  f ibr inolyt ic  ac t iv i ty  1. Act iva tors  of p lasminogen  
have  been d e m o n s t r a t e d  in th is  fluid2-~. Concerning the  
inhib i tors  of f ibrinolysis  it  has  been  shown t h a t  semi- 
hal  p la sma  conta ins  inhib i tors  of t r yps in  6-", bu t  ex ten-  
sive s tudies  of the  o ther  f ibr inolyt ic  inhib i tors  are lacking. 
We  therefore  t h o u g h t  it  l eg i t imate  to  s t u d y  semina l  
p la sma  wi th  respec t  to its f ibr inolyt ic  ac t iv i ty  and  i ts  
con t en t  of all known  inhib i tors  of such act iv i ty .  The 
samples  were examined  also for a n t i t h r o m b i n  I I I  and  
p lasminogen.  

Material and methods. The mater ia l  consis ted of 51 
males,  aged 18-41 years,  f rom the  Fe r t i l i t y  Clinic, 
Malta6 General  Hospi ta l .  Their  spe rm counts  were all 
w i th in  normal  l imits  (/> 20 milj /ml).  Semen samples  
w e r e  ob ta ined  af ter  3-5 days  of sexual  abst inence.  1 h 
af ter  the  sample  had  been  delivered,  i t  was cent r i fuged a t  
2,000 g for 15 min.  The s u p e r n a t a n t  was t h e n  decan ted  
and  s to red  at  - -20  ~ un t i l  analysed.  

The f ibr inolyt ic  ac t iv i ty  of the  seminal  fluid was de- 
t e rmined  on unhea t ed  and  hea t ed  plates,  and  the  resul ts  
were expressed  in m m  ~ of lysis lO. 

P lasminogen.  Immunolog ica l  m e t h o d  by  GANROT and 
NILt~HN 1~, as s l ight ly  modif ied  by  EKELUND et a l )  ~. 
Blood col lected wi th  eps i lon-aminocaproic  acid (EACA). 
Inh ib i to r s  of p lasminogen  ac t iva t ion  by  urokinase  
(urokinase inh ib i to r@ Clot m e t h o d  xz. 

Ant ip lasmin .  Caseinolyt ic  m e t h o d  by  SHA~ASH and 
1RIMON x~, as modif ied  by  EKELUND et al. ~=. =~-macro- 
globulin. Es te ro ly t i c  m e t h o d  a~. Tota l  an t i t r yps in  ac t iv i ty  
(TAT). Es te ro ly t i c  m e t h o d  ~s. e l_ant i t ryps in  was de te rmin-  
ed immunological ly .  Rocke t  m e t h o d  by  LAURELL 17. 

F ibr in / f ib r inogen  deg rada t i on  p roduc t s  (FDP) were 
de t e rmined  according to  t he  immunochemica l  m e t h o d  by  
NIL]~HN is in which  LAURELL'S rocket  m e t h o d  ~ was  used. 
EACA ~9 and  t h r o m b i n  was added.  Total  p ro te in  was 
de t e rmined  b y  the  m e t h o d  of I{JIELDAHL. The inhib i tors  
of which  there  were ha rd ly  de tec tab le  amounts ,  were 
checked  by  OUCHTERLONY techn ique  ~0. 

Results and discussion. The resul ts  are given in the  
Table.  The to ta l  p ro te in  con t en t  ranged  f rom 3.3 to 5.9 g/ 
100 ml. H u m a n  seminal  p la sma  has an inh ib i to ry  effect  
on the  f ibr inolyt ic  ac t iv i ty  of t r yps in  ~, ~, s, ~, ~a These 
t ryps in  inhib i tors  have  been  t h o u g h t  to inh ib i t  spe rm 
acrosomal  proteasesee-e~. In  t he  p re sen t  s t u d y  we found 
the  concen t r a t ion  of inh ib i tors  of t r yps in  to be low. They  
canno t  inh ib i t  the  f ibr inolyt ic  ac t iv i ty  of seminal  p la sma  

to any  appreciable  extent ,  bu t  t h e y  migh t  be sufficient  to  
have  a possible effect  on spe rm acrosomal  proteases .  

P lasmin  inhib i t ion  by  h u m a n  seminal  p la sma  has  been  
found by  HAENDLE et al. a, b u t  could no t  be conf i rmed by  
HIRSCI~tXUSER and  KIONKE 9. We found only an exceed-  
ingly small  inh ib i to ry  effect  of seminal  p la sma  on plas- 
rain. The f inding of low concen t ra t ions  of a~-macro- 
globulin and = l -an t i t ryps in  had  no demons t r ab l e  effect  in 
our  caseinolyt ic  an t ip l a smin  tes t .  

As far as we know, no earl ier  inves t iga t ions  are avail-  
able on the  inh ib i to ry  effect  of seminal  p la sma  on plas- 
minogen act ivat ion.  In  th is  s tudy  we found the  inhib i tors  
of urokinase- induced  p lasminogen  ac t iva t ion  to be pres-  
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