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Fig. 2. The character and the magnitude of the resistance and 
capacitance vessel responses in a) the spleen and b) intestine under 
electrical stimulation of the sympathetic fibres. Abszissa, * the 
stimulation frequency; ordinate, * perfusion pressure changes (A P) 
and outflow changes (zl V). The dilatatory responses of the capacitance 
vessels are shown as separate points. 

m a x i m a l  d iamete r  of ar ter iovenous  anasthomoses  de- 
creased under  electr ical  s t imula t ion  of sympa the t i c  
fibres f rom 52 ~: 4.5 txm to 34.3 5 :2 .5  ~m in the  spleen 
and f rom 45.6 ~: 1.3 ~m to 32 ~in in the  small  intestine.  
The  microsphera  shunt ing  coefficient  9 also decreased 
(from 0.60 • 0.04 to 0.50 :~ 0.09 in the  spleen and f rom 
0 . 5 0 : 5  0.05 to 0.20 ~: 0.05 in the  small  intestine).  These 
da t a  did no t  allow us to expla in  the  non-un i fo rmi ty  of 
capaci tance  vessel responses observed in our exper iments  
dur ing electrical  s t imula t ion  of the  sympa the t i c  fibres, 
by  changes in a r te r iovenous  anas thomosis  flow. 

Conclusions. 1. Both  cons t r ic tory  and di la tory  response 
of the  spleen and in tes t ine  capaci tance  vessels could be 
observed under  electr ical  s t imula t ion  of the  vasomoto r  
fibres, resistance vessel response being always constr ictory.  
2. The  un i fo rmi ty  of the  capaci tance  vessel responses 
was no t  due to the  resis tance vessel responses, capi l lary 
f i l t ra t ion and changes in a r te r iovenous  anastomosis  flow. 

Bb lBO~bl .  YIpH 9jieKTpnqecKofi CTHMyjim~H~ cHMnaTH- 
qecKHx HepBOB Ha qb0He KOHCTpHKI~HH pe3HCTHBHbIX c0Cy~IOB 
TOHKOF0 KI, InleqHHKa H CeJle3~HKH M0ryT llp01tBjiItTbClt KaK 

KOHCTpHKT0pHble, TaK H ~n.aaTaTopHble peaK~H~ eMK0CTHbIX 

cocy~oB. XapaKTep peaKl~H~ eMK0CTHblX c0cy)IoB TOHK0r0 
KHIIIeqHHKa H cejie3~HKI, I B DTOM c~yqae He 3aBHCHT 0T BeJIl4- 

qHH peaKIIH~ pe3HCTHBHblX c0cyAoB, (~I4JIbTpalIHH XZHJIK0CTH 

H rlp0rlyCKH0~ ClI0C06H0CTH apTepg0-BeH03HblX aHaCTOM030B, 
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Is  T h e r e  a S p e c i a l  P a c e m a k e r  for  S t e p p i n g  ? 

Recen t ly  ' locomotor  discharges '  were obta ined  in the  
anter ior  vent ra l  roots  of motionless decor t ica ted animals.  
On the  basis of this  fact,  a hypothesis  of a special supra-  
spinal ' locomotor  pacemaker '  was formula ted  1. I n  fact, as 
shown in our present  paper,  there  is no special pacemaker  
for stepping. The  rhy thmica l  discharges which are 
registered in the  spinal vent ra l  roots of motionless 
animals  are p rovoked  by  the  respi ra tory  centre.  

Methods. Expe r imen t s  were per formed on 5 adul t  cats 
decort icated under  e ther  anaesthesia.  These cats had  been 
used in our previous exper iments  devoted  to inves t iga t ion  
of the  mechanisms of locomotion 3-4. The  dorsal and ven t ra l  
roots ($1-L6) and the  phrenic  nerve  were intersected.  The  
electrical  ac t iv i ty  was recorded s imul taneously  in the  
central  par t  of the  phrenic  nerve  and in the  f i laments  of 
the  ven t ra l  root.  Complete  motor  paralysis  was produced 
by  i.v. inject ion of F laxedi l  (4-5 mg/kg).  Art if icial  
respira t ion was per formed th rough  a tracheofissura.  The  
vo lume of the  respi ra tory  p u m p  was 25-30 ml, the  
f requency 30 per  min.  Asphyx ia  was evoked by  an 
arrest  of art if icial  respira t ion for 2-3 rain, hypervent i la -  
t ion by increasing the  vo lume  of the  respi ra tory  p u m p  up 
to 50-60 ml. 

Results and discussion. In  the  records A, 13 and C 
(Figure) the  electrical  ac t iv i ty  f rom the  f i l ament  of the  
spinal ven t ra l  root  ($1) and the  phrenic  nerve  were 
recorded dur ing complete  motor  paralysis  produced by  
i.v. in ject ion of Flaxedil .  

Records A were obta ined dur ing normal  art if icial  
vent i la t ion.  The discharges in the  f i lament  of the  ven t ra l  
spinal root  (A1) are in accordance wi th  the  discharges of 
the  phrenic  nerve  (As). The  discharges of the  vent ra l  root  
f i laments  appear  in the  in te rva l  be tween the  inspi ra tory  
discharges of the  phrenic nerve. I n  o ther  exper iments ,  the  
discharges in the  vent ra l  roots m a y  appear  s imultane-  
ously, before or af ter  the  insp i ra tc ry  discharges of the  
phrenic nerve. This probably  depends on the  following : to 
produce stepping, the  discharges of different  ven t ra l  
roots  which innerva te  dis t inct  muscles mus t  appear  in 
str ict  succession. Therefore  the in terva l  be tween  the  
discharges of the  phrenic  nerve  and the  ven t ra l  root  
f i laments  m a y  differ. Bu t  the  correlat ion be tween them is 
a rule constant .  

Records B were obta ined during the  arrest  of the  art i-  
ficial vent i la t ion.  In  accordance wi th  the  hypercapniae  
evoked by  asphyxia  inspiratory,  discharges of the phrenic 
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nerve (B2) become more powerful and longer. In the same 
manner, discharges of the spinal ventral roots (B1) also 
become more powerful and longer. 

Records C were obtained during hyperventilation. In 
accordance with apnea evoked by hyperventilation, the 
inspiratory discharges of the phrenic nerve disappear 
(C2). In the same manner the discharges of the spinal 
ventral  root also disappear (C~). 

I 
. i i 
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Electrical activity from a filament of the ventral root S 1 (1) and 
from the phrenic nerve (2). A, during normocapnia; B, during as- 
phyxia; C, during hypoeapnia. 

Thus the ' locomotor discharges' of the ventral roots are 
always in accordance with the discharges of the respiratory 
centre. They become more powerful when the inspiratory 
discharges of the respiratory centre become more powerful 
and disappear when the discharges of the respiratory cen- 
tre disappear. Consequently the locomotor discharges 
which are recorded in the ventral roots of the motionless 
animals are probably the result of irradiation of excitation 
from the respiratory centre to the spinal mechanism gen- 
erating stepping movements. There is no basis for the 
hypothesis of a special pacemaker for stepping. 

13 bl BO~BI. dl  OUOraOTOpHule paapnasl,~, perHcTpnpy~omneca 
B nepenaux r~opemKax cnnmmro MO3ra 06e3~IBHn<eHHOI'O 
qbaaucenHnoM )t(HBOTHOFO~ YIBJI.qIOTCIZl peayJ~bTaTOM nppa- 
~IHalIHH B036y>K~IeHHfla H3 ~bIXaYeJlbH0r0 IleHTpa. OHH He 
M0ryz cJIy>KHTB ~0Ka3aTeJIbCTBOM HaJIHqHfI CnHHaJIbH0rO 
ne~cMe~Kepa tuaraaH~. 
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An Experimental Investigation into the Traversing 
Bivalve, Lamellidens corrianus 

Disposition of heart ill relation to alimentary canal 
varies in molluscs. The heart is either dorsal or ventral  to 
the gut, or, as in the majori ty of lamellibranchs and 
rhaphidoglossans, it is penetrated to varying degrees by 
tile hinder portion of intestine. 

Ill the fresh-water mussel, Lamellidens corrianus, the 
ventricle of the heart is traversed all along its length by 
the hind-gut. All a t tempt  has been made here to seek 
some physiological explanation for this structural 
arrangement in the mussel, by means o5 experiments 
designed as shown in the Figure. 

Tile first type of experiments were planned with a 
vie~r to establish whether bathing of gut by blood 
helps in the nutritional physiology of the animal by 
permitt ing a direct absorption o5 digested nutrient 
material from the gut into the blood contained within 
the ventricle. The gut was ligatured about 1/~ cm prior 
to its entry into the pericardium, and 2 sets of experi- 
ments were then performed. 

In the first set, glucose solution (20 mg/ml) was 
injected into the gut in the portion just anterior to the 
ligature; and glucose-content was estimated in samples 
of blood tapped from the ventricle till 30 rain after 
glucose injection (A in the Figure). Since the ligature did 
not allow entry of injected glucose into the portion of gut 
traversing tile heart, any possibility of its direct absorp- 
tion from hind-gut into ventricular blood was eliminated. 
Ally rise in blood sugar level within the ventricle would, 
therefore, be due to entry of glucose into ventricular 
blood through the usual absorption channels of the body. 

In the second set, glucose was injected into the portion 
of gut just posterior to tile ligature, and blood samples 
were collected and analyzed for sugar as in the first set 
(B in the Figure). In this case, since the injected glucose 
was not permitted by the ligature to enter any portion of 
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the digestive tract  except the one lodged within the 
heart, any glucose coming into the ventricular blood 
would have come not via the usual routes but by direct 
absorption from the hind-gut. 

On comparing the 2 sets of results, it is noticed that  
while uptake of glucose by blood through tile usual 
absorption channels is appreciably high, the blood sugar 
level rising 3-4-fold within 15 rain, there is no direct 
absorption of nutrient from gut into blood within the 
ventricle, the blood sugar level remaining almost un- 
changed. Thus, there is no evidence that  nutrition in 
L. corrianus is enhanced by any direct absorption of 
nutrients from the alimentary canal into the ventricular 
blood. Functional importance of the piercing of ventricle 
by gut, thereSore, does not appear to lie in these quarters. 

Keeping this in view, another type of experiments was 
planned in order to find out if lodging of alimentary 
tract  within the ventricle permits excretion of undesirable 
matter  directly from Velltricular blood to rectal lumen. 
Experiments were set up as in the aforesaid cases; and 
saline sotution was slowly pushed into the lumen of gut 
just posterior to the ligature till it completely replaced 
the rectal contents. Thereafter, about 0.05 ml of the 
solution filling the rectal lumen was tapped, and was 
found to give negative results when tested by potassium 
ferricyanide for ferrous ions. Two sets of experiments 
were then conducted. 

In the first set, ferrous sulphate solution (5 mg/ml) 
was injected into the ventricle, and contents of rectum 
were frequently tapped and chemically tested for the 
presence of ferrous ions (C in tile Figure). A significant 
amount of ferrous ions could be detected in the gut- 
content samples after a couple of rain of introducing 
them into the ventricle. This shows that  ferrous ions are 
transported from ventricular blood to rectal lumen. 


