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to  cor responding  func t iona l  s ta tes  of genome previous ly  
r epor ted  1, ~, 4. 

Methods. 7-week-old male  albino ra ts  of Wis t a r  s train,  
ob ta ined  f rom the  d e p a r t m e n t a l  an imai  house,  weighing 
200-220 g have  been  used in these  exper iments .  The ra ts  
were housed  since weaning  in an a i r -condi t ioned window-  
less room wi th  an inve r t ed  and  displaced l ight ing schedule 
in which  l ights  were on f rom 21.00 h to  09.00 h in a 24 h 
cycle. The food, a pur ina  chow lab diet,  was suppl ied jus t  
before the  l ights  were swi tched  off, and was r emoved  8 h 
la ter  according to t he  '8 + 16' feeding schedule deve loped  
b y  POTTER et  aL e. W a t e r  was suppl ied  ad l ibi tum. 

R a t  liver ch roma t in  was  ex t r ac t ed  f rom the  purif ied 
nuclei  9 as indica ted  by  BUTTERWORTI~ et  al. 1~ Chromat in  
resuspended  in Tris-HCl 1 mM, p H  8, was sheared  and  
di lu ted  to  50-100 ag of D N A / m l  wi th  the  same buffer.  
Opt ical  m e a s u r e m e n t s  were done wi th  a Cary-15 spect ro-  
pho tome te r .  D N A  was  de t e rmined  by  the  d ipheny lamine  
reac t ion  of BURTON n,  and pro te ins  by  the  m e t h o d  of 
LOWRY et  el. 12. 

Results and discussion. The Figure  repor t s  the  absorp-  
t ion spec t ra  of liver ch roma t in  ex t r ac t ed  a t  09.00 h or a t  
15.00 h f rom ra ts  unde r  t he  control led feeding schedules 
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Absorption spectra of liver chromatin extracted at 2 different times 
of day from rats maintained under controlled feeding schedules. 
Nfeasurelnent conditions were as described in the text. The above 
experiment was performed with a ehromatin solution containing 64~xg 
DNA/ml. 

Of POTTER et  a l ) .  These 2 t imes  of day  have  been  chosen 
as r ep resen ta t ive  of low (09.00) or h igh (15.00) ra te  of 
R N A  synthes i s  respec t ive ly  in our expe r imen ta l  con- 
di t ions  1,a,4. There  is a ma rk ed  difference be tween  the  
UV-abso rp t i on  spec t ra  of liver ch roma t in  ex t r ac t ed  at  
09.00 h f rom t h a t  ex t r ac t ed  at  15.00 h. This difference is 
r ep resen ted  by  an increase in magn i tude  of the  band  a t  
258 n m  in ch roma t in  ex t r ac t ed  at  15.00 h. No red-  or 
b lue-shif ts  of the  main  b a n d  are observed.  

A contro l  m e a s u r e m e n t  pe r fo rmed  on ch roma t in  
ex t r ac t ed  at  15.00 h f rom ra ts  s t a rved  on the  day  of the  
expe r imen t  showed t h a t  the  UV-abso rp t ion  s p ec t ru m 
was over lapping  wi th  the  one ob ta ined  f rom ra ts  killed a t  
09.00 h. 

D a t a  r epor ted  in the  Table  show t h a t  the  food in take  is 
able s ignif icant ly  to increase the  baud  at  258 n m  by  12% 
over t he  cor responding  value ob ta ined  f rom ch roma t in  
ex t r ac t ed  at  09.00 h or a t  15.00 h f rom ra ts  denied food on 
the  day  of the  exper iment .  In  the  Tab!e da t a  are also 
r epor ted  f rom previous papers  1, 8, 4, showing the  behav iour  
of func t iona l  pa r ame te r s  ob ta ined  in the  same experi-  
men ta l  condi t ions .  I t  appears  tha t ,  a t  a t ime  of day  when  
there  is an increased ra te  of R N A  biosynthes is  1 involving 
also a modif ica t ion  of the  t emp l a t e  capac i ty  of chroma-  
t in  a,4, measured  as capac i ty  of b inding  ac t inomyc in -D 
or its homologous  enzyme,  the re  is also a cor responding  
increase of the  main  band  of t he  UV-spec t rum.  

I t  is bel ieved t h a t  the  difference in UV-abso rp t i on  
spec t ra  is due to  d i f ferent  s ta tes  of ch roma t in  condensa-  
t ion  5, 6. The more  f l a t t ened  spec t rum of d i f ferent  chroma-  
t ins  is i n t e rp re t ed  as p r e sumab ly  due to  local areas of 
condensed  ch roma t in  wi th in  the  nucleus ( 'granular  
chromat in ' )  ~. 

Therefore  t he  p e r t u r b a t i o n  of the  chromophor ic  p o r h o n  
of liver c h r o m a t i n  following food in take  appears  to 
reflect  pe r tu rba t ions  in nuc leopro te in  s t ruc ture  induced 
by  mechan i sms  re la ted to  food intake,  which  resul t  in an 
increased ra te  of R N A  synthes i s  1, 4. 

9 C. C. WIDNELL and J. R. TATA, Biochem. J. 92, 313 (1964). 
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11 K. BURTON, Biochem. J. 62, 315 (1956). 
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5-Hydroxytryptamine:  Autoradiographic Evidence for Uptake Into Fibroblast Cell Nuclei 

H. KORNELIUSSEN 

Anatomical Institute, University o/Oslo, Karl Johansgate d7, Oslo 1 (Norway), 29 October 1975. 

Summary. After  incuba t ion  wi th  t r i t i a t ed  5-HT, ac t iv i ty  is au torad iographica l ly  localized over  f ibroblas t  nuclei. 
This  m a y  indicate  an effect  of 5-HT di rec t ly  on the  nuclei of these  cells. 

A m o n g  the  m a n y  roles of 5 - h y d r o x y t r y p t a m i n e  (sero= 
ton in ;  5-HT) in the  organism,  an effect  on the  prolifera-  
t ion  of f ibroblas ts  was suggested b y  the  occurrence of 
fibrosis in the  h e a r t  and  o ther  organs of pa t i en t s  w i th  
carcinoid synd rom e  (see FIORE-DONATI 1 for references).  
In  addi t ion,  expe r imen t s  w i th  in ject ion of 5-HT into 
subcut is  2 and  jo in t  spaces 3 a p p a r e n t l y  lead to local 
prol i fera t ion of connec t ive  tissue. B o u c ~ g  and  ALVAREZ ~ 
have  e legant ly  d e m o n s t r a t e d  a specific effect  of micro-  
molar  concen t ra t ions  of 5-HT on g rowth  and  division of 
cu l tured  f ibroblasts ,  and  th is  effect  has  been  fu r the r  
cor robora ted  recen t ly  (BoUCEK and  NOBLES). 

The p re sen t  s t u d y  or iginated dur ing  an a t t e m p t  to 
define t r a n s m i t t e r  subs tances  a t  cer ta in  neuromuscu la r  
junc t ions  in the  At lan t i c  hagf ish  6. Tr i t i a ted  5-HT is 
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ASBOE-HANSEN; Munksgaard, Copenhagen 1966), p. 382. 
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e v i d e n t l y  r ap id ly  t a k e n  up  b y  I ibrob!as ts ,  since au to ra -  
d i o g r a p h y  showed s i lver  gra ins  localized over  t he i r  nuclei  
sho r t l y  a f t e r  i ncuba t ion .  

Materials and methods. Smal l  0.5 • 1 m m  samples  were 
t a k e n  i m m e d i a t e l y  a f t e r  d e a t h  f rom b r a n c h i a l  and  pa r i e t a l  
muscles  of A t l an t i c  hagf i sh  (Myxine glutinosct, L.) an d  
f rom s u b c u t a n e o u s  t i ssue  and  t e n d o n s  of a d u l t  a lb ino  
rats .  The  samples  f rom hagf i sh  were i n c u b a t e d  in a n  
o x y g e n a t e d  R inge r  so lu t ion  a t  4 ~ a n d  those  f rom ra t s  in 
a n  o x y g e n a t e d  Krebs  so lu t ion  w i t h  glucose a t  37~ 
T r i t i a t e d  5 -HT (5 -hyd roxy t ryp t amine -aH(G)  c rea t in ine  
su lpha te ,  A m e r s h a m ;  specific a c t i v i t y  500 mCi /mmol )  
was  added  to a f ina l  c o n c e n t r a t i o n  of 1 0  -5  o r  1 0  -6 M .  

I n c u b a t i o n  las ted  3-5 h, fol lowed b y  severa l  r inses  t h r o u g h  
1/~-1 h in t h e  sa l t  so lu t ions  before f ixa t ion.  

Hagf i sh  t issues were f ixed in 2% p a r a f o r m a l d e h y d e  
+ 2.5% g l u t a r a l d e h y d e  in 0.5 M Na-cacody la t e  buf fe r  
p H  7.3, r insed,  pos t f ixed  in 1% OsO 4 in t he  buf fe r  for  1 tl, 
d e h y d r a t e d  in acetone,  and  e m b e d d e d  in T A A B  E m -  
bedd ing  Resin.  U l t r a t h i n  sect ions  on  nickel  mesh  grids  
were coa ted  w i t h  I l ford  L4 emuls ion  b y  a loop t echn ique .  
Af te r  exposure  for 6 weeks, t he  emuls ion  was deve loped  
in K o d a k  D-76 a n d  fixed, and  t he  sect ions  were s t a ined  
w i t h  lead c i t r a t e  and  e x a m i n e d  in a Siemens  E l m i s k o p  I. 

R a t  t i ssues  were f ixed w i th  t he  a ldehydes  in 0.1-0.15 M 
Na-cacody la t e  buffer  p i t  7.3, d e h y d r a t e d ,  and  e m b e d d e d  

p a r t l y  w i t h  t h e  resin for s emi th in  sect ions,  p a r t l y  in  
pa ra f f in  for 10-15 a m  sect ions.  The  sect ions  on  glass 
slides were covered  w i t h  K o d a k  K2 emuls ion  b y  a d ip  
me thod ,  exposed for 1-4  weeks, deve loped  in K o d a k  
Dektol ,  a n d  fixed. The  s emi th in  sect ions  were e x a m i n e d  
u n s t a i n e d  w i t h  dark- f ie ld  i l l u m i n a t i o n  or s t a ined  w i t h  
to lu id ine  blue a f t e r  deve lopmen t .  The  pa ra f f in  sect ions  
were s t a ined  w i t h  cresyl  violet .  

Results a~zd discussion. I n  2 hagf ishes  examined ,  
t yp i ca l  s i lver  gra ins  were loca ted  over  f ib rob la s t  nuc le i  
in  the  e lec t ron  microscope a u t o r a d i o g r a m s  (Figure 1). 
The  b a c k g r o u n d  a c t i v i t y  was v e r y  low in t h e  p r epa ra t i ons ,  
r ende r ing  t h e  c o n c e n t r a t i o n  of gra ins  ove r  f i b rob l a s t  
nuclei  s t r ik ing.  V i r t u a l l y  all  f i b rob la s t  nuclei  possessed 
t h i s  label l ing,  an d  on ly  v e r y  few gra ins  were found  over  
c y t o p l a s m  even  w h e n  the  l a t t e r  was a b u n d a n t .  The  label-  
led f ib rob las t s  genera l ly  possessed few c i s te rns  of g r a n u l a r  
endop lasmic  re t i cu lum.  Thus ,  these  cells appea red  res t ing  
an d  s y n t h e t i c a l l y  inact ive .  No labe l l ing  was found  over  
muscle  fibres, myosa te l l i t e  ceils, endo the l i a l  cells, peri-  
cytes,  meso the l i a l  cells, va r ious  types  of b lood  cells, or 
m a s t  cells. P rac t i ca l l y  no gra ins  were found  ou ts ide  t he  
sect ions,  i n d i c a t i n g  t h a t  t h e  gra ins  were due to  t h e  radio-  
a c t i v i t y  i n t r o d u c e d  d u r i n g  incuba t ion .  F u r t h e r m o r e ,  t he  
s t r i k ing  p re fe ren t i a l  loca l iza t ion  of gra ins  also ind ica t ed  
t h a t  t h e  gra ins  were due  to t h e  i n t a c t  5 -HT molecules  an d  

Fig. 1. Electron microscope autoradiogram of Atlantic hagfish fibroblast after incubation in 10 -" M tritiated 5-HT for 3 h. Silver grains 
are located over the nucleus. 
Figs. 2 and 3. Light microscope autoradiograms of fibroblasts from rat subcutis (Figure 2) and tendon (Figure 3) after incubation in 10 6M 
tritiated 5-HT for 4 h. Silver grains are located over 3 fibroblast nuclei in Figure 2 and over one of two fibroblast nuclei in Figure 3. 
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not  to f ragments  af ter  chemical  degradat ion  of the  tri-  
t i a ted  molecules. 

The  findings in the  ra t  mater ia l  m a y  appear  less 
conclusive. Also here v e r y  few grains were located out-  
side the  t issue in the  sections. The background  label over  
the  sections, however ,  was significant  in all  exper iments ,  
p robab ly  indicat ing binding of 5-HT to tissue components .  
The I ibroblasts  were easily identified.  However ,  only  ca. 
3 -5% of the  f ibroblasts  possessed increased numbers  of 
grains, and then  mos t ly  over  the  nuclei. F igure  2 shows 
labelled f ibroblasts  f rom subcutaneous  tissue, and Figure  
3 one f rom a tendon.  

In  the  At lan t ic  hagfish, most  f ibroblasts  ev iden t ly  
ac t ive ly  concent ra te  5-HT, and the  5-HT rapidly  accumu-  
lates in thei r  nuclei.  In  the  rat,  however ,  only  compara t ive -  
ly few fibroblasts  (and nuclei) appear  to  t ake  up 5-HT. 
This m a y  be due to  real  species differences. Another  pos- 
sibil i ty is t h a t  the  abi l i ty  to accumula te  5 -HT is associated 
wi th  one cer ta in  phase of the  cell cycle, which is shorter  
in ra t  f ibroblasts  t h a n  in those of hagfish. Still  ano ther  
explana t ion  is t h a t  a pos tu la ted  t ranspor t  mechan i sm of 

5-HT into f ibroblasts  and thei r  nuclei in the  ra t  mater ia l  
has remained  largely sa tura ted  wi th  non-radioac t ive  
5 -HT during the  incubat ion.  

Al though  m a n y  aspects thus  need fur ther  analysis, the  
present  p re l iminary  findings indicate  t h a t  I ibroblast  
nuclei  m a y  take  up 5-HT. Also steroid hormones  (see 
O'~V[ALLEY and MEANS 7) appear  to media te  thei r  effect 
on prol i ferat ion and division of t a rge t  cells by  direct  
act ion on nuclei. A similar  mechan ism for the  act ion of 
5-HT on f ihroblasts  m a y  explain the  observed effect on the  
growth  of cul tured fibroblasts  4,5. Such a mechan i sm of 
act ion of 5- t tT  in the  organism m a y  a t t r ibu te  an impor-  
t a n t  addi t ional  role to the  large amount s  of 5-HT being 
present  normal ly .  I n  addit ion,  i t  points  a t  possible roles 
for 5-~IT from mast  cells and blood platelets,  for ins tance 
dur ing hemostasis  and in heal ing of wounds and scar 
format ion.  

7 B. W. O'MALLEY and A. R. 1KEAts, in The Cell Nucleus (Ed. H. 
Busc}{; Academic Press, New York 1974), p. 379. 

S t e r i l i t y  a n d  L e t h a l i t y  in  C r o s s e s  I n v o l v i n g  T w o  T r a n s l o c a t i o n  H e t e r o z y g o t e s  o f  t h e  G e r m a n  
C o c k r o a c h ,  Blattellagermanica ( L O  t 

Z .  H.  R o s s  and D. G. COCHRAN 

Department o[ Entomology, Virginia Polytechnic Institute and State University, Blacksburg (Virginia 2d067, USA), 
3 November 7975. 

Summary. Produc t iv i t y  in crosses invo lv ing  two independent  reciprocal  t ranslocat ions in Blattella germanica are 
reported.  Le tha l  effects alone could no t  account  for the  reduct ions  in ha tch  since comple te ly  unproduc t ive  crosses 
occurred frequent ly .  The  l a t t e r  are a t t r ibu ted  to the  inab i l i ty  of reduced numbers  of viable embryos  to force open the  
egg case. The  implicat ions  for genetic  control  of the  jo in t  dominan t  effects f rom embryonic  t r app ing  and trans]ocat ion 
semister i l i ty  are discussed. 

The  possibi l i ty  of using reciprocal  t ranslocat ions  for 
control  of the  German cockroach, Blattella germanica (L.), 
is under  inves t iga t ion  in our labora tor ies< In t roduc t ion  
of a single t rans loca t ion  into l abora to ry  popula t ions  
ef fec t ively  re tards  popula t ion  growth  s,4. However ,  a 
much  g rea t e r  inhibi t ion  is expected  f rom the  use of 
double t rans loca t ion  stocks 5. A first  measure  of product i -  
v i t y  in crosses invo lv ing  two t ranslocat ions  has been 
obta ined  using T(2; 11) Cu in combina t ion  wi th  2 o ther  
stocks:  T(3;12) and t h a t  ident i f ied prev ious ly  as 
T ( 9 ; l l ) ~ , <  The la t t e r  is referred to t h roughou t  th is  
paper  as 'T(9;  ?)', for reasons expla ined below, High  
le tha l i ty  was associated wi th  the  double t rans locat ions  
and resul ted in s t r iking reduct ions  in the  numbers  of 
progeny.  The  combined  le thal  effects  of 2 t ranslocat ions  
could no t  account  for the  s ter i l i ty  (non-hatch),  which 
reached 94% in one set  of crosses, and an addi t ional  
mor ta l i ty -caus ing  factor  is repor ted  here. 

Each  of the  t rans locat ions  noted  above  has somewhat  
different  characterist ics.  Briefly, me taphase  I chromo-  
some dis junct ion is r andom in heterozygous T(2; 11) Cu 
males and, presumably ,  in (T9; ?) females since ha t ch  
averages in crosses to wild type  are close to the  expected  
5 0 % <  T(2; 11)Cu females are sterile. Al te rna te  disjunc- 
t ion occurs in about  60% of the  cells f rom T(9; ?) males 6. 
This  agrees wi th  an average  ha tch  of 58%. H a t c h  in 
T(3; 12) males and females is e s t imated  a t  60-62%,  bu t  
dis junct ion is a l t e rna te  in more than  70% of the  cells 
in he terozygous  ma lesh  These differences account  for 
some of the  results presented f rom crosses invo lv ing  2 
t ranslocat ions.  

T(9;?)  and T(3;12) are main ta ined  in backcross 
systems to the  closely-l inked markers  ruby  eye (ru) and 
hooded p rono tum (hd), respect ive ly  6, 7. In  these systems, 
> 98% of the  phenotypica t ly  normal  progeny are t rans-  
locat ion heterozygotes  ( T / + ) .  T(2;11)Cu is ident i f ied by  
its cur ly-wing pheno type  s. In  order  to ob ta in  phenotypi -  
cal ly dis t inct  double heterozygotes ,  2 stocks of T(2; 11)Cu, 
one homozygous  for ru and the  o ther  for hd, were deveI- 
oped. F r o m  the  former,  Cu males were selected and crossed 
to T(9; ?) females (T + / +  ru). Progeny  wi th  normal  eye 
color and curly wings were assumed to  be  double  t rans-  
locat ion heterozygotes .  T ( 2 ; l l ) C u ;  T(3;12) double  
heterozygotes  were developed Similarly, using the  
T(2,  11)Cu, hd/hd stock. 

Cytological  examina t ion  of mate progeny was made  to 
ver i fy  the  presence of bo th  t ranslocat ions.  As expected,  
T(2; l l )Cu;  T(3;12) pachytene  cells showed 2 separate  
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