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Fig. 1. Top record. While standing. There is no electrical activity from the intercostal (except ECG). Bottom record. While leaning 
forward. Tonic electrical activity from the same muscles. Rotation of the head to the left (row) results in increase the tonus of the muscles 
of that side. 

Fig. 2. Top record. While leaning forward. Tonic electrical activity from intercostal. Backward tilting of the head (row) increases the 
tonus of the muscles. Bottom record. Forward tilting of the head (row) decreases the tonus. 

Thus  the  MAGNUS reflex m a y  be d e m o n s t r a t e d  in 
normal  adults ,  no t  only in the  l imb muscu la tu re  bu t  also 
in t he  ches t  muscu la tu re  if the  muscles were first  hyper -  
tonic.  

Bb lBO~ .  PeqbaeKcbi MarHyca M0ryT 6BITB BbI3Banbl B 
Mumuax rpy~HoN KJIeTKH qeJ~oBeKa, H0 ]lJItt 9TOF0 HaA0, 

qT06bl  9TH MbIIII~bI HflX0]IH2IHCb B C0CT0YIHHH n o B b l m e H H 0 r O  
ToHyca .  
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Do the  R e s p i r a t o r y  M u s c l e s  and Lung  R e c e p t o r s  Inf luence  the  R e s p i r a t o r y  Sens i t iv i ty  to  CO 2 ? 

According to  CAMPBELL 1, brea th lessness  in m a n  m a y  be 
p r e v e n t e d  by  paralysis  of r e sp i ra to ry  muscles,  and  accord- 
ing to Guz2, by  the  vagal  blockade.  In  connect ion  wi th  
these  observa t ions  it is of in te res t  to know whe t h e r  
a f fe ren t  impulses  f rom the  resp i ra to ry  muscles  and  f rom 
the  lungs change  resp i ra to ry  sens i t iv i ty  to CO S . B o t h  the  
old and recent ly  publ i shed  results  are con t rad ic to ry  ~-la. 

Our inves t iga t ions  which  are p resen ted  in th is  paper  
pe rmi t  the  following conclusion. Ne i ther  t he  impulses 
f rom the  resp i ra to ry  muscles  nor  the  impulses  f rom the  
lungs inf luence the  resp i ra to ry  sens i t iv i ty  to COy In  fact  

the  resp i ra to ry  sens i t iv i ty  to CO 2 depends  on Pa  CO 2. 
If the  exper imenta l  opera t ion  increases Pa  CO 2 in t he  ani- 
mal, the  resp i ra to ry  sens i t iv i ty  to CO 2 is decreased;  if, on 
the  contrary ,  the  expe r imen ta l  opera t ion  in t he  an imal  
decreases Pa  CO2, t he  r e sp i r a to ry  sens i t iv i ty  to  CO S is 
increased.  

The exper iments  were pe r fo rmed  on 10 adu l t  ca ts  
anaes the t i zed  wi th  30-40 mg/kg  nembuta l .  The animals  
were sub jec ted  to  pass ive  overven t i l a t ion  lowering the  
Pa  CO 2 till  t he  appearance  of hypocapn ic  apnoe. E x p i r ed  
volumes were measured  by  connect ing  the  t rachea l  
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cannu la  th rough  a non- re tu rn  valve to  a bellow spirometer .  
E l e c t r o m y o g r a m s  were recorded  by  bipolar  s teel-wire 
e lec t rodes  aff ixed to  d iaphragm.  Blood samples  were 
ob ta ined  f rom femoral  arteries.  Blood p t I  and  Pa  COs 
measu remen t s  were  made  in micro Ast rup.  

In  the  f i rs t  group of expe r imen t s  5 animals  were 
spinal ized a t  the  level Cs-Th 1. As can be seen (Table I), 
the  respi ra t ion  af ter  apnoe  in spinal ized cats  appears  a t  
Pa  COs = 44 m m  Hg ins tead  of 34 m m  Hg  as before 
spinal izat ion.  Thus  the  resp i ra to ry  sens i t iv i ty  to CO s 
af ter  sp inal iza t ion  decreaseS. Bu t  the  decrease does not  
depend  on the  ab la t ion  of a f fe ren t  resp i ra to ry  muscle  
impulses  - it  depends  on the  increase of Pa  CO s following 
the  spinal izat ion.  

This conclusion is conf i rmed by  the  expe r imen t s  of 
SANT'AMBROaIO et  al. n.  According to  these  authors ,  in 

r abb i t s  af ter  b i la tera l  p h r e n i c o t o m y  the  I)~ ~s decreases,  
Pa  COs cor respondingly  increases and  the  resp i ra to ry  
sens i t iv i ty  to  CO~ decreases.  In  cats  af ter  b i la tera l  phreni -  
co tomy  the  e x t r a d i a p h r a g m a t i c  insp i ra to ry  muscles  

compensa t e  the  t)E. No signif icant  change  in ar ter ial  p H  
and  P a  COs were recorded,  and cor respond ing ly  the  sen- 
s i t iv i ty  of the  responses  to  c a r b o n  dioxide  had not  
changed.  

In  the  second group of exper iments ,  double  v a g o t o m y  
in the  mid-cervical  region were  pe r fo rmed  in 5 cats .  As i t  is 
s_een (Table II) before v a g o t o m y  the  resp i ra t ion  af ter  
apnoe begins  a t  Pa  COs = 37.1 m m  Hg, af ter  v a g o t o m y  - 
a t  30.4 m m  Hg. Thus  the  resp i ra to ry  sens i t iv i ty  to COz 
af ter  v a g o t o m y  increases. Bu t  again, i t  does no t  depend  
on the  abla t ion  of a f ferent  vagal  impulses.  The increase 
of t he  resp i ra to ry  sens i t iv i ty  to  CO s depends  on the  de- 
crease of P a  CO s following the  vago tomy.  

This  conclusion is conf i rmed by  the  analysis  of the  
d a t a  of o ther  authors*- : ,% using anaes the t i zed  cats  and 
dogs and  repor ted  t h a t  v a g o t o m y  increases the  respira-  
t o ry  sens i t iv i ty  to  CO s. V a g o t o m y  in these  animals  
increases t he  alveolar  ven t i l a t ion  and  decreases  Pa  CO~. 
On the  cont rary ,  workers  *,1~ using anaes the t i zed  rabb i t s  
have  repor ted  t h a t  v a g o t o m y  decreases the  resp i ra to ry  
sens i t iv i ty  to  CO~. Vago to lny  in rabb i t s  decreases alve- 
olar ven t i l a t ion  and  increases Pa  CO v The la t te r  also de- 
pends  on the  weakness  of t he  resp i ra to ry  muscles  of t he  
rabbi ts .  

Thus  ne i ther  the  impulses  f rom the  resp i ra tory  muscles 
nor  the  impulses from the  lungs inf luence the  resp i ra to ry  
sens i t iv i ty  to  CO v There  m u s t  be some o the r  mechan i sms  
to explain  the  effect  of muscle  para lys is  and vagal  
blockade in breathlessness .  

B b l B O ~ b l .  HH ~MnyabcauH~ c ~iuxaTeabHmx Mmmm, HH 
HMny.~bCaRn~ C .YI~FKHX He 0Ka3blBaeT BYIH~HH5:I Ha qyBCTBH- 
TeJIbH0CTb )KHBOTHOF0 K CO s. [3 ,~e~CTBHTeflbHOCTH qyBCTBH- 
Te.IIbH0CTb I< CO 2 06yc.~0B.nHBaeTc~ H3MeHeHHeM Hanp~x<eHH~ 
CO s Kp0BH, BbI3bIBaeMblM CaMHM 0HepaTHBHblM BMeUlaTe.rIb- 
CTBOM. EC.rIH napa.m4q ,RMXaTeJIhHBIX MBIR[II H.JIH BaFOTOMH~I 
BBI3BIBaIOOT H3MeHeHHH ~BIXaHH~I:, Be~yIRHe K nOBBIIIIeHHIO 
Pa COs, qyBCTBHTe.IIbHOCTB )'KHBOTHOF0 K CO s CHH)KaeTCJ~. 
EC.IIH, Ha060p0T, DTH BMeRIaTeJIBCTBa BbI3blBalOT CHH)KeHHe 
Pa CO2, qVBCTBHTe.rlbH0CTB )KHBOTHOFO K CO s l'IOBblLIIaeTCJ:l. 
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Der Einfluss  der 7-Globul ine  auf die Viskositw 

Viskosi t / i t swirksam ftir die Plasmaviskosi t / i t  s ind die 
Gesamtpro te in- ,  die Fibr inogen- ,  die ~1-, as-, fl- und  
7-Globul inkonzent ra t ion ,  fiir die Vollblutviskosit~it  der  
H~matokr i t ,  die E r y t h r o c y t e n a g g r e g a t i o n s t e n d e n z  und  
die P lasmaviskos i t / i t  1, ~ E r h 6 h t e  und  pathologische  
7-Globuline s ind ffir die Hyperviskosit~Lt be im Myelom 
und  anderen  Makroglobul inaemien ve ran twor t l i ch  s,4. 
U n t e r s u c h u n g e n  fiber das Viskosi f f i t sverhal ten  der  
7-Globuline zu un te rsch ied l ichen  Fibr inogen-  und  Albu- 
m i n k o n z e n t r a t i o n e n  wurden  bisher  n ich t  durchgef i ihr t .  

Material und Methodik. Die Un te r suchungen  wurden  
mi t  y-Globulin (y-Globulin aus Hulnanse rum,  lyophil ,  
rein, 97%, Serva,  Heidelberg),  F ib r inogen  (Forschungs-  
FiSrinogen-Kabi, Deutsche Kabi GmbH, M/inchen 15) 
und Albumin (Human-Albumin, trocken, ~,reinst~>, 
Behringwerke AG, Marburg-Lahn) derart durchgefiihrt, 
dass zu konstanten Ausgangskonzentrationen (0,5 g/l, 
1,0 g/l, 2,0 g/l, 3,0 g/l) der einen L6sung, z.B. yon 0,5 g/l 
y-Globulinl6sung, deren  Ausgangsviskosi t / i t  gcmessen 
wurde,  ~var iable ,  K o n z e n t r a t i o n e n  von  0,5 g/l, 2,0 g/l, 

4,0 g/l, 6,0 g/1 und  7,5 g/1 der  ande ren  L6sung  z. B. Albumin  
gegeben und die Viskosit / i t  gemessen wurde.  

Die Viskosit~ttsmessungen wurden  mi t  dem Harkness -  
Viskos imeter  5 bei kons t an t e r  T e m p e r a t u r  (25~ einem 
Schergrad yon 660 sec -1, e inem s te ts  g le ichble ibenden 
Druck  yon 75 m m g  Hg  und einer k inemat i schen  Viskosit~tt 
yon  2 • 10 -s cm 2 pro sec mi t te l s  e lektr ischer  Ze i tmessung  
mi t  einer Genauigkei t  yon 0,02 sec als Durchschn i t t s -  
wef t  yon  5 E inze lmessungen  durchgefi ihr t .  

Die Angabe  der ViskositS~t erfolgt  in sec als Differenz 
von ~ L6sung - ~/ 0,9% NaC1-L6sung. 

Ergebnisse. Die Ergebnisse  zeigen die Figuren 1-6. Die 
Viskosit~tt einer L6sung aus y-Globul inen und  Fibr inogen  
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