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aCtivity affected l i t t le  in con t ras t  w i th  m a m m a l i a n  
guanaseL In  addi t ion,  sepiapter in  could no t  be a t t acked  

Y guanase f rom ra t  l iver  s. 
Beth sepiapter in  and isosepiapter in  were deamina t ed  

by the enzyme,  whereas  the  fol lowing pter id ines  were in- 
active as a subs t ra te :  2 -amino-4-hydroxyp te r id ineL  
2.amino_ 4-  h y d r o x v -  6 - me thvh) te r id ine  9 2 - amino -  4-  

Yur°xy-6,7-dimethylpter id ine  a0, xan thop te r in ,  and 2- ~ m!u°-4-hydroxvpter id ine-6-carboxvl ic  acidat. I t  was re- 
erred tha t  bac ter ia l  p te r in  deamin'ase 1~ has ra ther  low 

Substrate specif ici ty and a t t acks  some pter idines ,  includ-  
i ~ t  2-amino-4-hydroxypter idine ,  2 -amino-4-hydroxy-6-  

hylpteridine and 2-amino-4-hydroxypter id ine-6-car -  
Xylic acid. F r o m  the  subs t ra te  specificity,  i t  seems 
ety tha t  sepiauter in  deaminase  is different  f rom the  

acterial enzyme ~ 
,Jhe enzyme e-~aibits i ts ac t iv i ty  in the  range of p H  6 to  
• u. The enzyme  deamina tes  sepiapter in  bo th  under  
aerobic and anaerobic  condit ions.  F r o m  the  s t ruc ture  of  
slepiapterin and xanthopte r in -B2 toge ther  w i th  the  above  
f~ct, the deamina t ion  react ion m a y  be fo rmula ted  as 
Ollo~,vS : 

sepiapterin + H~O ~ x a n t h o p t e r i n - B  2 + N H  3 

Purification and fu r ther  charac te r iza t ion  of the  en- 
ZYme are being under taken .  

Zusammen[assung. I m  Seidenspinner  (Bombyx mori) 
wird ein E n z y m  nachgewiesen und angereichert ,  welches 
das gelbe P i g m e n t  Sepiapter in  zu X a n t h o p t e r i n - B  2 des- 
aminier t .  Fe rner  wird die Subs t ra t spez i f i t~ t  des E n z y m -  
pr~para tes  abgekl/ ir t .  
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Primary Afferent Depolarization Produced by 
Vagal Visceral Afferents 

Previous work  1 showed t h a t  s t imula t ion  of vagal  and 
i ~ i  °rtic afferents depressed la ryngeal  reflexes wi th  a t ime  

rse s imilar  to ti~at of p r i m a r y  afferent  depolar iza t ion  
D) in the  spinal  cord 2-4. This  suggested t h a t  the  de- 

Pression in ref lex  a c t i v i t y  could be due, a t  least  in par t ,  
te PAD produced  by  the  visceral  afferents  which course 
through the  vagu nerve. This  seemed of in teres t  because,  
~a addition to its possible significance for the unders tand-  
~a_g of the mechan isms  invo lved  in the  inhibi t ions pro-  
~ucect by  vaga l  and aor t ic  s t imula t ions  5-7, previous  
~UChes on P A D  produced  bv  af ferent  s t imula t ion  h a v e  
u e e n  - - -  . . 

ra~sclConcerned only  wi th  the  act ions of somatm, Le. 
and cutaneous,  afferents~-4 

Methods. The observat ions  were per formed in 20 adul t  
~ t s  anaes thet ized  wi th  sodium pen toba rb i t a l  (35-40 
~tg(kg .i.p.), para lysed  wi th  ga l lamine  t r ie th iodide  and 
, anatamed by  art i f icial  resp i ra t ion  The  f loor of the  
~Ull 
~,. r th vent r ic le  was exposed bv  cerebel lec tomy,  and a 
~Lllll . -- - -  . 
t .  - u la tmg microelec t rode  was placed in the  soh ta ry  
: ,act nucleus (STN) region, 4-6  m m  ros t ra l  to the  obex 
~;d 1.5~2.5 m m  la tera l  to the  midline,  a t  dep ths  ranging 
~roln 0.7-1.2 m m  f rom the  bulb  surface.  An t id romic  
=sp°nses were monophas ica l ty  recorded f rom the  cen t ra l  

end of the  ipsi lateral  super ior  la ryngeal  nerve  (SL), 
~hcich .Consists of afferent  fibres only a. S t imula t ing  and 
ofc~rdlng electrode pairs were placed on the central  end 
,_ ~ae ipsi lateral  vagus  and aor t ic  nerves.  Ar ter ia l  blood 
vreSSUre was recorded f rom the  femoral  a r te ry .  
8~sul ts .  The  an t id romic  SL responses p roduced  b y  
b,. ~ St imulat ion were usual ly  increased when  preceded 
) ~  Vagal and aor t ic  nerve  s t imula t ion  As shown in 

'gUre 1 • " " A and D, hype rexc t t ab lh ty  of the  SL nerve  

t e rmina l s  resul ted ma in ly  f rom the  ac t iva t ion  of vagat  
afferents  whose threshold  ranged  f rom 1.6-5.0 t imes  t h a t  
of the  mos t  exc i tab le  fibres in the  nerve  (T). I n  5 experi-  
ments  s t imulus  s t rengths  of 5-10 T added a small  ex- 
c i tab i l i ty  increase, and this was correla ted wi th  the  ap-  
pearance  of an  in te rmedia te - th resho ld  group of fibres in 
the  vaga l  e lec t rogram (Figure 1B). No changes were ob- 
served for s t imulus  s t rengths  of 10 up to  50 T. 

The  vaga l  Mferents  producing  exc i tab i l i ty  increases of 
t he  SL te rminals  also induced a blood-pressure fall when  
s t imula ted  at  50 c/see (Figure 1C). Both  effects had about  
the  same threshold  and grew similar ly  wi th  increasing 
s t imulus  s t rengths.  I t  is therefore  concluded t h a t  the  
af ferent  fibres p roduc ing  the  blood-pressure  fall  are  the  
same ones produc ing  hype rexc i t ab i l i t y  of the  SL ter-  
minals.  

The  lowest - threshold  afferent  fibres in the  vagus  nerve  
seem to or iginate  f rom p u l m o n a r y  s t re tch  receptors,  
while those  wi th  i n t e rmed ia t e  th reshold  are a t t r i bu t ed  to  
ar ter ia l  pressoceptors  and rap id ly  adap t ing  t rachea l  re- 
ceptors  °. In  order  to tes t  possible act ions f rom pul- 
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m o n a r y  s t r e t c h  receptors ,  t he  a m p l i t u d e  of t he  SL an t i -  
d romic  responses  was obse rved  d u r i n g  lung  in f la t ion .  B y  
th i s  p rocedure ,  p u l m o n a r y  s t r e t c h  r ecep to r s  cours ing  
t h r o u g h  the  v a g u s  ne rve  are s t r o n g l y  s t i m u l a t e d  ~. As 
s h o w n  in  F igure  2A, t he  a m p l i t u d e  of t h e  SL  a n t i d r o m i c  
responses  was increased  b y  lung  in f la t ion ,  a n d  t he  t i m e  
course of th i s  effect  closely pa ra l l e led  t h a t  of t he  s imul-  
t a n e o u s l y  recorded  i n t r a t r a c h e a l  p re s su re  changes .  Sec- 
t ion  of b o t h  vagus  n e r v e s  abo l i shed  t h e  effects  p roduced  
b y  in f l a t ing  t he  lungs,  l eav ing  on ly  a de layed  e x c i t a b i l i t y  
increase  w h i c h  was p a r t i c u l a r l y  no t i ceab l e  d u r i n g  t he  re-  
t u r n  of i n t r a t r a c h e a l  p ressure  to  con t ro l  va lues  (F igure  
2B). Since th i s  de layed  effect  was  abo l i shed  a f t e r  picro-  
t o x i n  in jec t ions  (Figure  2C), i t  is sugges ted  t h a t  a c t i v a t i o n  
of e x t r a v a g a l  a f fe rents ,  p r e s u m a b l y  t ho rac i c  a n d  dia-  
p h r a g m a t i c  ones  '°,~t, m a y  also c o n t r i b u t e  to  t he  ob-  
se rved  e x c i t a b i l i t y  changes  p r o d u c e d  b y  lung  inf la t ion .  

E x p e r i m e n t s  s imi la r  to  t h a t  i l l u s t r a t e d  in F igu re  1 
showed  t h a t  t he  low t h r e s h o l d  aor t i c  a f fe ren t s  (1.1-5 T), 
wh ich  a re  k n o w n  to  o r ig ina te  f r o m  c i r cu l a to ry  pressocep-  
tors ,  a n d  to  p roduce  re f lex  h y p o t e n s i o n  7m, also inc reased  
t he  exc i t ab i l i t y  of t he  SL a f fe ren t  t e rmina l s .  I n t e r m e d i a t e  

Specialia EXPERIENTIA ~3[~ 

a n d  h igh  t h r e s h o l d  afferents ,  w h i c h  r e spec t ive ly  originate 
f rom aor t i c  c h e m o c e p t o r s  a n d  slow c o n d u c t i n g  press0" 
cep to r s  7, do n o t  seem to  p roduce  a n y  exc i t ab i l i t y  chang  e. 

H y p e r e x c i t a b i l i t y  of t h e  SL ne rve  t e r m i n a l s  was ~l- 
r e a d y  d e t e c t a b l e  10-12 msec a f t e r  t h e  f i r s t  of t h e  c o~a" 
d i t i o n i n g  s t imul i  and  r eached  i ts  m a x i m u m  be tween  20 
a n d  50 msec.  Af te r  th i s  t he  effect  g r a d u a l l y  decayed  bat  
was  s t i l l  m e a s u r a b l e  a t  150-200 msec in te rva l s .  T h e  t i~e 
course  of t h e  effects  p r o d u c e d  b y  v a g a l  a n d  ao r t i c  nerVe 
s t i m u l a t i o n s  was a b o u t  t he  same  and  resembles  t h a t  of 
t h e  h y p e r e x c i t a b i l i t y  of Ia ,  I b  muscle  a n d  c u t a n e o u s  af" 
f e ren t s  p r o d u c e d  b y  b u l b a r  a n d  ce rebe l l a r  s t imu la t i ons  " 

If, as in  t he  sp ina l  cord, P A D  is pa ra l l e l ed  b y  p r~  
s y n a p t i c  i n h i b i t i o n  a t he  resu l t s  p r e s e n t e d  in  t h i s  repOX~ 
would  i nd i ca t e  a v i scera l  p r e s y n a p t i c  con t ro l  of t he  reflex 
ac t iv i t i e s  i nduced  b y  t he  mucosa l  r ecep to r s  of t h e  larym'~2 
Since t h e r e  is no  reason  to be l ieve  t h a t  P A D  produce°  
b y  vaga t  a n d  ao r t i c  a f f e ren t s  is r e s t r i c t ed  to  t h e  SL  nerve 
t e r m i n a l s  only,  i t  is also sugges ted  t h a t  p r e s y n a p t i c  in" 
h i b i t i o n  would  p a r t i c i p a t e  in  t h e  re f lex  r e d u c t i o n  ol 
v a s o m o t o r  a n d  r e s p i r a t o r y  a c t i v i t y  TM as well  as in  other 
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Fig. 1. Effects of vagal stimulation on antidromic SL responses and 
on arterial blood pressure. The lower traces in A show the antidromic 
SL test response produced by constant stimulation (45 V, 0.1 msec) 
25 msec after the onset of a conditioning train of 4 stimuli (330/sec, 
0.01 msec duration) applied to the central end of the ipsilateral vagus 
nerve at increasing strengths. Vagus nerve electrograms are shown 
by the upper traces in A and in B (at higher magnification and 
sweep speed, 10-20 superimposed records at 50/see). Hypotension 
produced by 50/see vagM stimulation is shown in C. In all records 
and graphs, strengths of vagal stimulation are expressed as times 
threshold (T) of the most excitable fibres in the nerve. The graphs 
were constructed with data partly shown in A, B, and C. D shows % 
change of the antidromie SL response amplitude, 100% being con- 
trol values. E, amplitude of early vagal component (broken line 
shows estimated height where actual values" could not be measured 
due to stimulus artifact), and F, magnitude of the blood-pressure fall. 

Body temperature 37 ~C. 
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Fig. 2. Effects of lung inflation on antidromie SL nerve responses" 
Dots show % changes of the antidromic SL test response amplitude' 
100% being control values before inflation periods. Circles show 
intratracheat pressure at the moment of stimulus application' 
A, intact animal; B, after section of both vagus nerves; and C, 20 
rain after 1 mglkg i.v. picrotoxin. The SL nerve terminals we# 
stimulated once per second with constaut pulses (48 V, 0.1 nasec)' 

Body temperature 36.2 °C. 
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inhibitory actions induced by  s t imula t ion  of vagal  and  p e n d a n t  l ' ac t iva t ion  physiologique des r6cepteurs vagaux  
aortic afferentsS_ L sensibles aux  var ia t ions  de pression in t rapu lmona i re .  

Rdsurnd. La s t imula t ion  61ectrique des fibres aff6rentes 
Vagales et aort iques les plus excitables issues des presso- 
~ e p t e u r s  pu lmonai res  et  art6riets, augmente  l 'exci tabi-  
2 ~  ctes te rminaisons  du nerf laryng6 sup6rieur  duns le 
~o),au dn t rac tus  solitaire. Des changement s  d 'exci tabi -  
2re des terminaisons  aff6rentes In t en t  6galement  ob tenus  

P .  I~ UDOMI N 
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de Estudios Avanzados del L P . N . ,  Mdxico D.F. 
August 30, t 966. 

A Nullisomic Plant in Diploid Chrysanthemum 
Chrysanthemum carinatum Schousb., d is t inguished from 

~ther species of this  group by  its car ina ted  involucral  
racts, is a common garden annua l  and  has 18 as its diploid 

Chromosome number .  Following observat ions  of sponta-  
neous chromosomal  in terchanges  in  m a n y  of its gee- 
graphically isolated populat ions ,  in terchange hetero- 
ZYgotes from several  popula t ions  were intercrossed wi th  
a View to f inding whether  the in terchanges  present  in 
these samples involved common  chromosome pairsL A 
raonOSOmic ~ lan t  hav ing  17 chromosomes,  and  a chimeral  
Plant hav ing  pol len mother  cells wi th  18 and  716 chromo- 
sonxes, were discovered when F 1 hybr ids  from one of these 
Crosses were analysed cytological ly for meiotic chromo- 
Somal associations2,a Among  the progeny of a cross in- 
VOlving these 2 abno rma l  plants ,  1 p lan t  was marked  out  

~h m the others by  its dwarf  s ta ture  and  s tun ted  growth. 
ms p lant  was found to have  16 chromosomes,  forming 

~gular ly  8 bivMents in pollen mothe r  cells (Figure), in- 
eazl of a normal  complement  of 18 chromosomes.  

Meiotic process a nd  microsporogenesis in the nul l isomic 
.Were normal  and  the pollen grains appeared fertile as 
fudged by  the carmine-s ta inab i l i ty  test.  Since this  species 
7. Self-incompatible, the  null isomic p lan t  was crossed to 

~somies in reciprocal crosses. None of these crosses 
Yielded viable seeds, ind ica t ing  t ha t  the  deficient gametes 
did not function.  

In addit ion to the genera Prunus and  Morus, Chrysan- 
then, urn shows the highest  known  level of na tu ra l ly  occur- 
ring Polyploidy with a wide range of somatic  chromosome 

lah°t°nderograph of a pollen mother cell from the nullisomie plant 
showing 8 bivalents, x 2040. 

number s  ex tending  from 18-198 (i.e. 22 X) ~. Spect rum of 
aneuploid  chromosome var ia t ion  exhibi ted by  the  vege- 
t a t ive ly  propagated,  more common garden forms of this 
genus is indeed s t r iking ~& In  the species indicum, rubel- 
lure and  maximum, for example,  most  of the phenotyp ic  
var ia t ions  t h a t  exist are through whole chromosomes 
being lost and  giving cytologically unba lanced  progeny 
which survive.  Equa l ly  in teres t ing  are the genetic 
mechanisms to promote  fitness and  adap tab i l i t y  dis- 
covered in  sexual ly  propaga ted  diploid forms of this  genus 
and  the  inheren t  capac i ty  of the  diploid genome to with-  
s tand  extensive in te rchromosomal  rea r rangements  7& The 
present  repor t  of a nul l isomic p l an t  in a basical ly diploid 
species is also significant ,  since such gross chromosome 
deficiencies are expected to be viable on ly  in organisms 
evoIved th rough  polyplo idy  and  having  consequent  du-  
pl icat ion of whole chromosomes or par ts  thereof. Similar  
s i tua t ions  m a y  possibly lead to a decrease in the  basic 
n u m b e r  of chromosomes in  this  genus, as appears to have 
occurred in the genus Crepis. Undoub ted ly ,  evo lu t iona ry  
deve lopment  in the genus Chrysanthemum is of consider-  
able cytogenet ic  interest ,  since such a method  of evolut ion 
as t h a t  of the o rnamen ta l  ch rysan themums  is no t  ye t  
known  in any  other  p l an t  9. 

Zusammen/assung. Bei Chrysanthemum carinalum wurde 
nine nul losome Form wghrend Kreuztmgsversuchen ent-  
deckt.  
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