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smaller  amounts .  There  is a par t ia l  loss of the  yel low 
sepiapterins in the  eyes of bo th  sexes, as shown in the  
Figure;  correspondingly  the  probable  precursor  b iop te r in  
accumula tes  chiefly in t he  bodies. Visual  examina t i on  of 
the  pel lets  f rom homogena tes  of se heads  has  shown t h a t  
in e i ther  sex the  colour  of t he  pellets  re la t ive  to  inhib i ted  
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Light-absorption curves of AEA extracts of the heads of the mutant 
sepia (10 heads/1 ml): (a) for control flies; (b) for flies grown on 
HPp 0.06% ; (c) for control flies, the extract of which has been irradi- 
ated 24 h under UV-light. The maximum at 420 nm present in the 

curves (a) and (b) corresponds to that of the sepiapterins. 

flies is l ighter  t h a n  in cont ro l  flies. Resuspend ing  the  
pellets  in 3% HC1 in methanol ,  f reshly s a tu ra t ed  wi th  
SOs gas, red h y d r o x a n t h o m m a t i n  is ex t rac ted ,  the  colour  
in tens i ty  of which  appears  to  be m a r k e d l y  less in t he  
inhib i ted  flies t h a n  in the  cont ro l  ones *,s. 

Riassunto. Quando  ceppi  dei m u t a n t i  s e e  el di D. 
melanogaster sono fa t t i  crescere su te r reni  con tenen t i  
l ' in ib i tore  del la  xan t ino-de idrogenas i  4-idrossipirazolo 
(3,4 d) pi r imidina,  si osserva una  pe rd i t a  parzia le  dei  
p igmen t i  del l 'occhio:  ta le  pe rd i t a  r iguarda  non  so l tan to  i 
p igmen t i  p ter idinic i  rossi (drosopterine),  fenomeno ques to  
gig descri t to,  benst  anche i p igmen t i  pter idinici  gialli  
(sepiapterine) nonch~ i p igment i  ommocromic i  dell 'occhio.  

P. Bo~I and G. PARISI 

Istituto di Biologia e Ge~cetica dell' Universit~ di 
Napoli (Italy), 31 July  1967. 

6 Notwithstanding that the diminution of the ommochromes visually 
observed is a very elearcut one, we were not able to perform a 
quantitative determination of the pigment in the form of hydro- 
xanthommatin according to BUTE~ANDT et al. 7, because the colour 
intensities obtained after extraction of the pellets with 2 N HC1 
and butanol were unstable and the absorption maximum frequently 
shifted to the yellow. 
A. BUTENANDT, E. BIEKERT, H. KOBLER and B. LINZEN, Hoppe- 
Seyler's Z. physiol. Chem. 319, 238 (1960). 

s This research was supported by the Consiglio Nazionale delle 
Ricerche, Rome (Italy). 

Two Different Hemodynamic Patterns Underly- 
ing Hypotension during Desynchronized Sleep 1 

We have  prev ious ly  repor ted  detai led studies of ar ter ia l  
pressure changes dur ing na tu ra l  sleep in the  cat,  showing 
t h a t  b lood  pressure falls more  m a r k e d l y  dur ing sleep wi th  
a desynchronized  e lec t roencepha logram and  rap id  eye  
m o v e m e n t s  t h a n  dur ing  sleep wi th  synchronized  electro-  
encephalographic  pa t te rns* ;  t ha t  the  hypo tens ive  effect  
of desynchronized  sleep is s t r ik ingly  exaggera ted  by  sino- 
aor t ic  deafferenta t ion~;  and  t h a t  th is  exaggera t ion  is 
caused by  abol i t ion of the  buffer ing  ac t ion  of chemocep-  
r ive impulses  f rom the  carot id  and aor t ic  bodies 3. 

The  exper iments  summar ized  below have  been devised 
wi th  the  a im of fur ther  c lar i fying the  hemodynamics  of 
sleep, wi th  par t i cu la r  reference to  desynchronized  sleep 
(DS). Most  of the  operat ing,  recording and s ta t i s t ica l  
techniques  were as p rev ious ly  reported2,  3. All  cats  were 
s tudied in a sound-a t t enua t ing  cage. Systol ic  and diastolic 
pressure was recorded th roughou t  the  wakefulness-s]eep 
cycle f rom a cannula ted  femora l  a r t e ry ;  e lec t roencephalo-  
gram, cer~vical e lec t romyogram,  and  eye m o v e m e n t s  were  
also moni to red  on a Grass P7 polygraph.  Deta i ls  of o ther  
procedures  are  men t ioned  below. 

I n  a first  group of cats,  mos t  of t h e m  wi th  previous  
s ino-aort ic  deafferenta t ion,  ar ter ia l  pressure  changes  
dur ing  sleep h a v e  been compared  before  and af te r  var ious  
kinds of hea r t  dene rva t ion  (bilateral  s te l la tec tomy,  bi- 
la tera l  cervical  vago tomy ,  and combined  bi la teral  stella- 
t e c t o m y  and vago tomy) .  I n  a few cats  b lockade  of cardio-  
inh ib i to ry  vaga l  f ibres was ob ta ined  by  large doses (1 
mg /kg  i.v.) of me thy la t rop ine .  S ta t i s t ica l  analysis  showed 

t h a t  dur ing sleep ar ter ia l  pressure undergoes  changes  of 
t he  same t y p e  and  of corresponding size bo th  when  the  
hea r t  i nne rva t ion  is in t ac t  and  when  i t  is des t royed.  This  
means  t h a t  the  neura l  cont ro l  of the  hea r t  is no t  basical ly  
invo lved  in the  blood pressure fall  occurr ing in sleep. 

These  exper iments ,  however ,  t hough  imply ing  t h a t  
hypo tens ion  dur ing  sleep is m a i n l y  dependen t  on peri-  
phera l  vascular  phenomena ,  do no t  indicate  whe the r  t he  
fall in blood pressure is basical ly  due to  a decreased 
vascular  res is tance or to a reduced venous  or p u l m o n a r y  
re tu rn  resul t ing in a lower  cardiac  ou tpu t .  This  p rob lem 
has been the  ob jec t  of a second series of exper iments ,  in 
which, besides ar ter ia l  pressure,  aort ic  f low has been 
con t inuous ly  moni to red  in sleeping cats  by  means  of an  
e lec t romagnet ic  f lowmeter  probe  (S t a tham 4000A flow- 
meter ,  chronic  K-probes) chronical ly  imp lan t ed  a round  
the  ascending aorta .  The  probe  was ca l ib ra ted  wi th  sal ine 
or  blood before  and af ter  the  exper iment .  E lec t ron ic  inte-  
gra t ion  of the  aort ic  flow curve  (Grass 7P10 in tegra to r  

I This research has been sponsored by the Air Force Office of 
Scientific Research, through the European Office of Aerospace 
Research (OAR), United States Air Force, under Grant No. 
AF EOAR 66-47, and by Consigllo Nazionale delle Rieerche 
(Gruppo Nazionale di Medicina Sperimentale). Dr. KUMAZAWA 
was a visiting investigator from Nagoya University, Nagoya, 
Japan, under a IBRO-Unesco fellowship. 

s M. GuAzzi and A. ZANCHETTZ, Science 148, 397 (1965); Archs. ital. 
Biol. 103, 789 (1965). 

3 M. Guhzz*, G. BACCELLI and A. ZANCHETTI, Science 153, 206 
(1966). 
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Two hemodynamic patterns (A and B) un- 
derlying hypoiension during desynchronized 
sleep (DS). CO, cardiac output; MAP, mean 
arterial pressure; TPR, calculated total 
peripheral resistance; HR, heart rate; SV, 
stroke volume. On the abscissas, measure- 
meats taken at, (A} synchronized sleep before 
DS; {B) onset of DS~ (C) during DS when 
blood pressure starts to fall; (D) later on 
during DS; {E) duringDS when blood pressure 
is lowest; (F) toward the end of DS; (G) 
arousal from DS; (H) after DS; (I) later after 
DS. On the ordinates all hemodynamic 
changes are expressed as percentage of 
measurements taken in (A). Cat with sino- 
aortic deafferentation: vagal activity blocked 
by methylatropine (1 mglkg i.e.). 

with automatic reset) yielded stroke volume short of 
coronary blood flow. Cardiac output  was calculated from 
stroke volume and heart  rate (recorded by Grass 7P4 
cardiotachometer). Total  peripheral resistances were 
calculated in arbitrary units by dividing mean arterial 
pressure (in mmHg) by cardiac output  (in I/min). 

During DS, besides the known changes in arterial 
pressure, there was also a variable decrease in cardiac 
output. In all episodes studied in cats with intact  sino- 
aortic reflexes, as well as in the great majori ty (154 out 
of 178) of the episodes recorded in cats with sino-aortic 
deafferentation, the decrease in cardiac output  was usually 
slight as compared with that  in mean arterial pressure 
(Figure A). Therefore, the most typical hemodynamic 
pat tern during DS consisted in a blood pressure fall which 
almost entirely, or largely resulted from a decreased 
peripheral resistance. Sino-aortic deafferentation simply 
exaggerated the pat tern already occurring bef6re abolition 
of the reflexes. No substantial quali tat ive nor quant i ta t ive  
change was observed after heart  denervation, 

A quite different hemodynamic pat tern  was also ob- 
served, which was equally independent of cardiac innerva- 
tion. I t  was evident only in a small proportion of DS 
episodes in sino-aortic deafferented cats (24 out of 178). 
These were the episodes characterized, as previously 
reported =, by blood pressure falls to Such low levels that  
transient cerebral ischemia occurs. In  these instances, 
hemodynamics at the beginning of DS followed the usual 
pattern, with a pressure fall mainly due to decreased 
peripheral resistance. Suddenly, however, arterial pres- 
sure started failing more rapidly, while cardiac output  
decreased with such steepness as to exceed the rate of 
decrease in blood pressure. Lowest values of cardiac out- 
put  and highest resistance were attained when overt  signs 
of cerebral ischemia occurred. Hemodynamics came back 
to normal when brain ischemia aroused the animal 
(Figure B). 

These experiments show that  hypotension during DS 
is independent of cardiac innervation, and usually results 

from a decreased peripheral resistance. This suggests 
vasodilatation brought about  by decreased sympathetic  
activity, a suggestion tha t  is in agreement with electro- 
physiological evidence*. A different hemodynamic pat-  
tern occurring in the few episodes of cerebral ischemia 
observed in sino-aortic deafferented cats is difficult to 
interpret.  The paradoxical increase in calculated resistance 
cannot safely be taken to mean peripheral vasoconstric- 
tion, because of the possible changes in blood viscosity 
due to the extreme fall in cardiac output.  Nor can it be 
said whether this second hemodynamic pat tern is a 
simple exaggeration of the first more usual one beyond 
some turning point at  which other reactions are added, 
or whether it results from different neural or non-neural 
mechanisms. 

Riassunto. L'ipotensione presente durante il sonno de- 
sincronizzato del gatto, .con riflessi seno-aortici in ta t t i  o 
aboliti, ~ do.vuta soprat tut to  a diminuzione delle resis- 
tenze periferiche e in ben piccola parte a riduzione delia 
get ta ta  cardiaca. Solo negti episodi di sonno desincroniz- 
zato, osservati talora nel gafto con deafferentazione seno- 
aortica, in cui l ' ipotensione ~ cost profonda da produrre 
ischemia cerebrate, la gettat~ cardiaca diminuisce mar- 
catamente e l 'indice di resistenza paradossalmente au- 
menta. 

T, KUMAZAWA, G. BACC]~LLI, M. GUAZZI, 
G. MANCIA and A. ZANCHETTI 

Istituto di Patologia Medica, Universit~ di Milano and 
Istituto Nazionale di Medicina Sperimentale del 
Consigl~o Nazionale delle Ricerche, Sezione di 
Fisiopatotogia delia Cimolazione, 20122 Mitano 
(Italy), 71 Ju ly  1967. 

* y. IWAMURA, Y, Ucml~o, S. OZAWA and S. ToRII, Proe. Japan 
Aead. d2, 837 (1966) ; W. Bxvsr, personal communication. 


