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W e based our ex p e rim en ts  on th e  a ssu m p tio n  th a t  the  b est m e th o d  
fo r th e  s tu d y  of m edullary  fu n c tio n  w ould consist in  th e  d irect ap p lica tio n , 
th ro u g h  th e  nu tritive  a r te ry  o f  th e  bone-m arrow , o f  th e  stim uli in flu en c in g  
m e d u lla ry  function , an d  in  th e  observ a tio n  o f  th e  effects on the  venous b lo o d  
issu in g  fro m  the  m edulla.

A ccord ing  to  d a ta  av a ilab le  in p e r tin e n t lite ra tu re  p u n c tion  o f  th e  
n u tr i t iv e  v e in  was perform ed f ir s t  b y  Ascoli, an d  subsequen tly  b y  F . M üller. 
L a te r  Schoen  and Berchtold (1) s tu d ied  in  a sm all n u m b er of ex perim en ts th e  
e ffec t o f  adrenalin , ad m in is te red  to  th e  vein , on th e  qualita tiv e  Com position 
o f  th e  b lo o d  taken  from  th e  v e n a  n u tr i t ia  tib ia e  ; Im a i  (2) exam ined th e  q u a li
t a t iv e  b lo o d  reaction in  th e  ven o u s blood leav ing  th e  m edulla fem oralis to  th e  
e ffec t o f  ad renalin , h istam ine  a n d  th y ro x in . D rinker  (3), (4) repo rted  th e  a p p e a 
ra n c e  o f  norm oblasts as th e  e ffec t o f  anoxia in  connection  w ith  perfusion o f  th e  
b o n e -m arro w . Bock (5) observed  th e  cell-producing a c tiv ity  of the  m edulla o f  bones 
p e r ta in in g  to  the  th o rax  in  th e  iso la ted  c ircu la to ry  system  of th is  area .

W e stud ied  the  effect o f  exp erim en ta l local m edu llary  hypoxia  on  th e  
dogs fe rm u r. H ypoxia w as p ro d u ced  in  tw o d iffe ren t ways : 1. by ligation
o f  the nu tr itive  artery : a m e th o d  w hich  will be described  in  our n ex t p u b lica tio n  ; 
a n d  b y  in jec tio n  of p o ta ss iu m  cyanide.

A d  1. In  order to  en ab le  th e  num erica l changes o f the  red  b lood  co r
p u sc le s  to  be properly e v a lu a te d , we dete rm in ed  th e  daily  oscillation in  th e  
n u m b e r  o f  red  blood corpuscles o f  a h ea lth y  dog a n d  found a p eak  v a lu e  o f  
500 .000  (See D iagram  1.). L ig a tio n  of a m uscle b ran ch  instead  o f a m e d u l
la ry  a r te r y  o f  the  same size d id  n o t cause an y  change in  th e  num ber of re d  b lood  
co rp u sc les  (See D iagram  2.). T he in te rv en tio n  itse lf  e ith er had  no e ffec t on 
th is  n u m b e r . N either th e  in je c tio n  o f physio logical sa lt so lu tion  in to  th e  m e
d u lla ry  a r te ry  nor ligation  o f  th e  efferent vein  o f  th e  m edulla h ad  a n y  e ffec t



IN FL U E N C E  O F H Y P O X IA  ON T H E  KBC 25

o n  th e  num ber o f red  b lood, corpuscles. T he ex te rn a l c ircum stances w ere, 
o f  course, th e  sam e in  each experim en t.

Table I .  shows th e  resu lts  o b ta in ed  a fte r  transitory  ligation  (of 5 ,1 0 ,1 5 , 30 
m in u te s ’ duration) o f th e  a rte ry . D uring  lig a tio n  o f  th e  m edullary  a r te ry , sam ples 
fo r th e  determ inations were ta k e n  from  th e  co rrespond ing  m ed u lla ry  a n d  th e  
a u ric u la r  veins sim ultaneously . Development o f  considerable erythrocytosis was obser
ved in  both places ; it took place somewhat later, though, in  the auricular vein.

Diagram I.
Daily oscillation in the number of the red blood corpuscles of normal dogs

MLUCnS

Diagram II.
D aily Oscillation in the No. oj red blood corpuscles when an artiry leading tJ a mmcle is ligated
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In  th e  n ex t group o f experim en ts (T able  I/a ) we exposed  th e  n u tr i t iv e  
a rte rie s  on b o th  ex trem ities ; how ever, the artery was ligated on one side only. 
T h en  we determ ined  th e  n u m b er o f red  b lood  corpuscles a )  in  th e  m edu llary  
ve in  corresponding to  th e  liga ted  a r te ry  ; b) in  th e  m ed u lla ry  v e in  o f  th e  
u n affec ted  side an d  c) in  th e  au ricu la r ve in . W e found th a t  th e  increase in  
the number o f red blood corpuscles occured almost at the same tim e in  all three 
places. V ery often , th is  reac tion  set in  a lread y  a fte r  10 m in u tes  ; som etim es, 
how ever, —  especially in  th e  peripheries —  it  was som ew hat re ta rd e d . This
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b ro u g h t us to  th e  conclusion  th a t  n o t only  th e  o u tflow ing  stores of th e  m edu lla  
b u t  o th e r  red  b lood corpuscles stores of th e  o rgan ism  collaborated  likew ise in  
th e  developm ent o f e ry th ro cy to s is  ; consequen tly  th e  la t te r  was n o t o f  local, 
b u t  o f  general origin.

T h e  degree o f change in  th e  num ber o f  red  b lood  corpuscles is in d ica ted  
n o t  o n ly  b y  figures b u t  b y  a biological ty p e  o f  m ark in g s in  th e  form  o f crosses. 
T h e  ta b le  reveals t h a t  th e  increase reached  in  m o st o f th e  cases th e  degree 
o f  4  crosses w hich is e q u iv a len t to  an  increase o f  a t  least 800.000 red  b lood  
corpuscles per cubic m m .

Table I I .  ch a rts  a g roup  o f experim ents in  w hich  th e  m edu llary  a r te ry  
w as defin ite ly  liga ted  fo r th e  s tu d y  of th e  d u ra tio n  o f  th e  ery th ro cy to sis  
developed . D e te rm in a tio n  o f  th e  num ber o f  re d  b lood  corpuscles w as p e r
fo rm ed  on  th e  b lood  sam ples tak en  from  th e  corresponding  m edu lla ry  an d  
th e  a u ric u la r  veins, respective ly .

Sam ples of b lood  w ere ta k e n  a t in te rv a ls  o f  % , 1 hour, and  subseq u en tly  
a t  in te rv a ls  of 1— 2 d ay s. Increase in  the num ber o f  red blood corpuscles was 
observable already during  the f ir s t  hour, the p ea k  value was generally reached 
after 24  hours and m ain ta ined  fo r  3— 4 days. Then  it  began to drop. In  E x p e ri
m e n t N o. 5. th e  presence o f  increase could be  p ro v ed  for an  en tire  week.

Table I I I .  ch a rts  experim en ts perform ed in  a sim ilar w a y : ery th ro cy to sis  
w as ev o k ed  b y  lig a tio n  o f th e  a rte ry . 8— 10 d ay s  la te r , w hen th e  effects h ad  
a lre a d y  ab a ted , th e  m e d u lla ry  a rte ry  on the other thigh  o f the  sam e an im al 
w as lig a te d . Increase in  th e  n u m b er of red  b lood  corpuscles took  place in  th e  
u su a l w ay , w hich p ro v ed  th a t  it  was possible to  evoke this reaction twice on 
the sam e animal.

A d 2. In  a n o th e r g ro u p  o f experim ents ( Table I V . ) ,  local hypo x ia  w as 
called  fo r th  b y  th e  in jec tio n  o f  a 2%0 so lu tion  o f  po tassium  cyanide a t  7-4 p H . 
2 cc. w ere in jec ted  in  each  o f  tw o cases an d  10 cc. in  each  of 5 cases in to  th e  
m ed u lla ry  a rte ry . T he n u m b e r o f red  b lood  corpuscles was checked in  th e  
co rrespond ing  m edu lla ry  a n d  th e  auricu lar v e in , re spec tive ly , 5 and  10 m inu tes 
a f te r  th e  f irs t, and  10 a n d  15 m inutes a fte r  th e  second in jection . W ith  th e  
ex cep tio n  o f th e  f irs t tw o an im als w hich rece ived  insuffic ien t q u an titie s  of 
p o ta ss iu m  cyanide, we observed in  each case considerable erythrocytosis m a in 
ta ined  fo r  weeks.

These results seem to indicate that m edullary hypox ia  evoked on a very sm all 
area causes a considerable general increase in  the num ber o f  red blood cor puscles.

In  order to  enab le  th is  phenom enon to  be in te rp re ted  in  th e  p ro p er 
lig h t, w e h ad  to  decide th e  question  w hether th e  ery th rocy tosis  evoked  was 
g en u in e  o r m erely  a b lood  concen tra tion . A bsence o f  increased p lasm a p ro te in  
a n d  leukocytosis in  sp ite  o f  th e  increase in  th e  n u m b er of red  b lood  cor
puscles con trad ic ts  a n y  supposition  of haem o co n cen tra tio n  due to  exsiccosis. 
T h e  follow ing a rgum en ts can  be b rough t up  a g a in s t haem oconcen tra tion  due
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t o  ou tflow ing  p lasm al a lb u m in  (operative shock) : 1. th e  operation  itse lf
—  w ith o u t liga tion  —  does n o t cause an y  increase in  th e  num ber of red  b lood  
corpuscles. 2. T he n u m b er o f  w hite blood corpuscles does n o t change p a ra lle l 
w ith  th e  increase in  th e  n u m b er o f red  blood corpuscles ; on th e  c o n tra ry , 
i t  o ften  sh ifts in  th e  opposite  d irection . 3. T he fa c t th a t  th e  blood sam ples 
u sed  for con tro l te s ts  rep ea ted  a fte r  th e  passing  o f  som e days were ta k e n  from  
th e  au ricu la r veins o f  perfec tly  h ea lth y , n o n -an esth e tized  anim als d e fin ite ly  
re fu te s  th e  th e o ry  o f exsiccational haem oco n cen tra tio n  ; th e  n um ber of red  
b lood  corpuscles rem ained  a t  th e  sam e h igh level.

C onsequently , th e  e ry th rocy tosis  p rovoked  was genuine and  w as th e  
re su lt o f  m edu llary  hypox ia . S ystem atica lly  perfo rm ed  d e te rm ina tions o f  th e  
n u m b e r o f  re ticu locy tes revealed  th e  absence o f  reticulocytosis (the degree 
o f  increase was no m ore th a n  1— 2%0), ind ica ting  th a t  th e  increase in  th e  n u m 
b e r  o f  red  blood corpuscles was n o t th e  re su lt o f  increased  production  o f  red  
b lood  corpuscles, b u t  cam e from  th e  ou tflow ing  co n ten ts  o f the  red  b lood  
corpuscle  stores. E x am in a tio n  o f 11 histo logical slides prepared  from  th e  
m edu lla  revealed  no m orphologically  recognizable d istu rbances in  n u tr itio n  
{as degenera tion  or necrosis). P o rtions of hypo x ic  m edulla  an d  h e a lth y  m e
d u lla  were ta k e n  in  7 cases to  con tro l th e  ce ll-producing  a c tiv ity  of th e  bone- 
m arrow . C om parative  analysis o f  th e  m edu llary  areas show ed no m en tionab le  
reg en era tiv e  sy m ptom s in  th e  p roduction  o f  red  b lood  corpuscles. N e v e rth e 
less, d iffe ren tia tio n  betw een  early  an d  la te r stages o f  m edu llary  reaction  neces
s ita te s  fu r th e r  stud ies.

T he m echanism  o f ery th rocy tosis  a c tiv a te d  b y  hypox ia  suggested  th e  
h y p o th esis  th a t  some k in d  o f  hum oral substance might be released in  the m edulla, 
b y  which substance the ripe red blood corpuscles stored in  the medulla, and  
i n  the blood-corpuscle storing places are mobilized and driven into the circulation.

T he th e o ry  o f  th is  hum oral m echanism  is su p p o rted  b y  the  d a ta  show n 
o n  Table V. In  th is  group o f experim ents we lig a ted  th e  m edullary  a r te ry  
a n d  th e  corresponding  vein  as well, to  p rev en t a n y  escape of th is  assum ed 
su b s ta n c e  in to  th e  general c ircu lation . In  4 o u t o f  a to ta l  o f 9 experim en ts  
no  increase of red  b lood  corpuscles w as, in fac t, observab le , b u t in  th e  o th e r 
5  cases venous lig a tio n  failed  to  p rev en t th e  developm ent o f e ry th rocy tosis . 
T h is  led  us to  th e  conclusion th a t  th e  substance in  questio n  m ust have reached  
th e  b lood  s tream  th ro u g h  o th e r b lood  vessels. (E x ten siv e  collateral c ircu la tion  
o f  th is  area  m akes th is  perfec tly  u n d ers tan d ab le , n o r can  the  tra n sp o rtin g  
ro le  o f  th e  ly m p h a tic  c ircu la tion  be en tire ly  excluded  either.)

C onsequently , we perform ed an o th er series o f  experim ents, th e  resu lts  
■of w hich are reg is te red  on Table V I . ,  in  w hich n o t on ly  th e  m edullary  vein  cor
resp o n d in g  to  th e  lig a ted  m edu llary  a rte ry , b u t  a ll th e  o th e r efferen t veins 
w hich  h a d  to  be ta k e n  in to  consideration  were liga ted . E ry th rocy tosis  did  not 
se t in . O nly  in  one o f  th e  cases was some increase observable a fte r 3 days.
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T h e d a ta  sum m arized  in  Table V I I  su p p lem en t these  ex p erim en ts . In  the- 
course  o f  these  no increase o f  th e  n u m b er o f  red  blood corpuscles w as obser
v a b le  a f te r  ligation  o f th e  m ed u lla ry  a r te ry  an d  of all efferen t veins, while 
liga tion  o f  the medullary artery o f the other extrem ity with the veins left in tact 
resulted in  the customary appearance o f erythrocytosis.

T h e above resu lts  seem  to  ind ica te  th a t  ery th rocy tosis due to  h y p o x ia  
o f  th e  bone-m arrow  is o f hum oral origin. F u r th e r  evidence of th is  an d  d e ta ils  
o f  i ts  a c tu a l m echanism  will be th e  su b jec t of our n ex t pub lica tio n .

L ite ra tu re
1. Schoen, Berchtold : Arch, für exp. Path. u. Pharma. Bd. 105— 106. 63. 75/1925..
2. Imái H. : Folia endocrin. japon. 11. 77— 78. 1936.
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4. Drinker and Drinker: Am. J. Phys. 40. 514. 1916.
5. Bock, Hans Erhardt Z. f. ges. exp. Med. 82. 539. 1932.

Table I.
TEMPORARY LIGATION OF NUTRITIVE MEDULLARY ARTERY IN  PHASES 

(5’— 10’— 15’— 30’) IN  ACUTE EXPERIMENT.

Seria l
No.

Place of punction
Values of 

RBC a t the  
beginning

No. o f RBC 
after 5’

No. of RBC 
after 10’

N o. o f RBC 
afte r  15’

No. of RBC 
afte r  30’

I.
Peripheral (auricular) vein 5-70 6-08

+
6-50 6-98 5-90

0

Medullary vein 6-08 7-30 7-20 7-48 6-82
+  +  +  +

i i .
Peripheral (auricular) vein 6-14 6-40

+
6-20
0

7-94 7-10

Medullary vein 6-56 6-80
+

11-30
+ + + +

9-46
+  +  +  +

7-34

h i .
Peripheral (auricular) vein 6-32 — — 6-94

+  +
7-02

+  +  4-

Medullary vein 5-82 —  ' — 6-86 7-70
+  +  +  +

IV.

Peripheral (auricular) vein 6-28 7-28 — 8-32 7-80

Medullary vein 6-10 8-38
+  +  +  + — 8-74 8-94

+  +  +  +
4

V.
Peripheral (auricular) vein 4-08 4-32

-j- — 4-86
+  +  +

5-26

Medullary — vein 3-80 4-70 — 5-10 5-76

Marking of the number of RBC. =
0 — 200.000 0  >  400.000 + +  I >  800.000 +  +  +  +
>  200.000 +  >  600.000 +  +  +  I

t
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Table Fa

LIGATION OF THE MEDULLARY ARTERY.
CHANGES IN THE NUMBER OF RED BLOOD CORPUSCLES IN THE VARIOUS

VASCULAR AREAS.
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I.

Peripheral
(auricular)
vein

5-02 5-98
+  +  +  +

5-20
0

6-20
+  +  +  +

608
+  +  +  +

5-40
■ +  +

5-36
+  +

Right-side*
medullary
vein

3-80 4-68
+  +  +  +

416
+

4-42
+  +  +

5-04
+  +  +  +

4-88
+  +  +  +

4-28
+  +

Left-side
medullary
vein

5-12 5-28
0

600
+ + + +

5-32
0

5-20
0

41 8
0

6-52
+  +  +  +

i i .

Peripheral
(auricular)
vein

5-70 5-30
0

4-68
0

5-82
0

6-34 5-68
0

5-78
0

Right-side
medullary
vein

5-72 4-20
0

506
0

5-70
0

— 5-70
0

5-58
0

Left-side*
medullary
vein

4-80 6-54
+  +  +  +

5-40
+  +  4-

4-82
0

6-60
+  +  +  +

— 612

h i .

Peripheral
(auricular)
vein

4-74 5-26
+  +

— 5-08
+

— 6-26
+  +  +  +

6-36
+  +  +  +

Right-side
medullary
vein

4-56 5-74
+  +  +  +

— 5-48
+  +  +  +

5-52
+  +  +  +

60 8
+  +  +  +

614
+  +  +  +

Left-side*
medullary
vein

506 600
+  +  +  +

— 5-86
+  +  +

6-22
+  +  +  +

5-90
+  +  +  +

5-98
+  +  H- “b

IV .

Peripheral
(auricular)
vein

6-28 7-28
+  +  +  +

8-32
+  +  +  +

7-80
+  +  +  +

Right-side*
medullary
vein

61 0 8-38
+  +  +  +

8-74
+  +  +  +

8-94
+  +  +  +

Left-side
medullary
vein

6-48 6-59 6-74
+

7-48
+  +  +  +

V.

Peripheral
(auricular)
vein

408 4-32
+

4-86
+  +  +

5-26
+  +  +  +

Right-side*
medullary
vein

3-80 4-76 510
+  +  +  +

5-76
+  +  +  +

Left-side
medullary
vein

4-10 4-60
+  +

4-64
+  +

5-10
+  +  +  +

* Ligation of medullary artery was performed only on this side.
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D E FIN IT IV E  LIGATION OF M EDULLARY NU TRITIVE AR TERY IN  CHRONIC EXPERIM ENT.
Se

ri
al

 N
o. P lace

of
punction

Rbc. values 
a t  the 

beginning

Rbc. values 
after 
30’

Rbc. values 
after 
60’

Rbc. values 
after 
3 h

Rbc. values 
after 
24 h

Rbc. values 
after 
48 h

Rbc. values 
after
72 h

Rbc. values 
after 
96 h

Rbc. values 
after 
120 h

Rbc. values 
a t  la te r  dates

I.

Peripheral
(auricular) vein 5-34 — 5-84

+  +
— — — — — — —

Medullary vein 4-82 6-50 6-23
— — — — — — —

i i .

Peripheral
(auricular) vein 5-32 — — — 7-90 — 7-12 — — —

Medullary vein 7-60 616
0

6-64
0

8-04 10-28
+  +  +  +

8-40
— — — —

i n .

Peripheral
(auricular) vein — — — — — — — — — —

Medullary vein 4-02 — — —
4-86 5-30

— —
6-06

—

IV.

Peripheral
(auricular) vein 4-90 —

5-80
—

5-90 5-90 6-04 6-00
— —

Medullary vein 5-28 — 5-60
+ — 5-70

+
5-70

+ — — 5-70
+ —

V.

Peripheral
(auricular) vein 4-48 6-90 — — 5-90 — — 5-85 —

After 144 h 
5-38

Medullary vein — — — — — — — — — —
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VI.

Peripheral 
(auricular) vein 5-04 6-90

+  +  +  + — — 7-60
+  +  +  +

700
+  +  +  + — 5-32

+ —
After 240 k 

4-68
0

Medullary vein — — — — — — — — — —

VII.

Peripheral
(auricular) vein 5-30 — 7-30

+  +  +  + — 7-50
+  +  +  +

7-10
+  +  +  + — 5-24

0 —
After 240 h 

4-92
0

Medullary vein — — — — — — — — — —

VIII.

Peripheral
(auricular) vein 4-90 5-54

+  + — — 6-10
+  +  +  + — 600

+ + + + — — —

Medullary vein — — — — — — — — — —

IX.

Peripheral
(auricular) vein 4-82 — 5-36

+  + — 6-94 6-62
+  +  +  +

6-60
+ + + + — — —

Medullary vein — r — — — — — — — —

X.

Peripheral
(auricular) vein 4-30 — — — — 3-60

0
314

0
300

0 —
* After 288 h 

2-78
0

Medullary vein 4-16 — — — — — — 3-28
0 — —

Markings for the increase of RBC : * Sepsis.

0—200.000 0 
>  200.000 +
>  400.000 +  +
>  600.000 +  +  +
>  800.000 +  +  +  +
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I. UN ILATER AL LIGATION OF M EDULLARY N U T R IT IV E  A R T E R Y  II. LIGATION OF T H E  OPPOSITE ONE A FT E R
ARATEM ENT OF ERYTHROCYTOSIS.

Table III.

Se
ri

al
 N

o.

P lace of punction

R
bc

. v
al

ue
s 

at
 b

eg
in

ni
ng

R
bc

. v
al

ue
s 

af
te

r 
30

’

R
bc

. v
al

ue
s 

af
te

r 
60

’

R
bc

. v
al

ue
s 

af
te

r 
24

 h

R
bc

. v
al

ue
s 

af
te

r 
48

 h

R
bc

. v
al

ue
s 

af
te

r 
72

 h

R
bc

. v
al

ue
s 

af
te

r,
96

 h

R
bc

. v
al

ue
s 

af
te

r 
12

0 
h

R
bc

. v
al

ue
s 

af
te

r 
14

4 
h

R
bc

. v
al

ue
s 

af
te

r 
16

8 
h

Rbc. values a t 
la te r  dates

i.

I.
experi

ment

Peripheral
(auricular)
vein

3-36 - —
3-30
0

4-30
+  +  +  +

4-20
+  +  +  +

4-10 4-10
+  +  + — — WM%

Medullary vein 3-26 — —
3-70
+  +

— —
4-38
0

3-70
+  +

— —
a

---- hJH

II.
experi

ment

Peripheral
(auricular)
vein

4-10 — — 4-14
0 — 4-40

+
4-10
0 — 4-32

+
4-32
+

M
И

—  5/
§»

Medullary vein 3-70 — — — — 4-40
+  +  + — — —

4-40
+  +  +

и►
—  »  

Ü

2.

и

experi
ment

Peripheral
(auricular)
vein

5-70 6-40
+  +  +

— —
6-70

— —
5-40
0 — —

cc
GO

_  tЮ
O.
Ы

Medullary vein 610 7-00
+  +  +  +

— —
7-40

— —
5-40
0 —

4-80
0

В
ч----  NЫ
W

II.
experi

ment

Peripheral
(auricular)
vein

4-70 —
614 5-90

— —
4-20
0 — — —

, H
ETÉN

Y
I

1

Medullary vein 5-08 6-44 6 -8 6 6-30
- —

4-54
0 — — — —

3.
I.

experi
ment

Peripheral
(auricular)
vein

5-98 6-50
+  +

6-94 — 6-46
+  + — — - 6-24

+ -
After 192 ь 

6-56 +  +  
After 244 h 

6-6 0

Medullary vein 5-80 7-30
+  +  +  +

7-06
+  +  +  + - 6-36

+  + — — — 6-38
+  + — 6 -8 6



3.
II.

experi
ment

Peripheral
(auricural)
vein

6-08 — 7-00 7-00
+  +  +  + — — — 5-98

0
4-70
0 — —

Medullary vein 612 6-62
+  +

7-28
+  +  +  +

7-10 — — — 6-46
+ — — —

4.

I.
experi
ment

Peripheral
(auricular)
vein

610 — 7-06 — 606
0 — — — — 6-54

+  +

After 244 * 
5-16
0

Medullary vein 6-04 6-88 
+  +  +

7-84 — 6-76
+  +  + — — — — — —

II.
experi
ment

Peripheral
(auricular)
vein

4-96 7-36 — 6-78 7-08 — — — — — —

Medullary vein 5-16 6-94
+  +  +  + — — — — — — — — —

5.

I.
experi
ment

Peripheral
(auricular)

vein
5-30 — 6-10

+  +  + — 4-70
0 — — — — — —

Medullary vein 5-30 6-20
+  +  +  +

6-20
+  +  +  + — 4-30

0 — — — — — —

II.
experi
ment

Peripheral
(auricular)
vein

5-26 — 602
+  +  + — — — — — — — —

Medullary vein 5-54 611
+  4-

6-40 — — — — — — — —

Markings for the

0—200.000 
>  200.000
>  4 0 0 .0 0 0
>  6 0 0 .0 0 0  
>  8 0 0 .0 0 0

increase in RBC :

0
+

+  +

Experiment II. began after the effects of Experiment I. had subsided.
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Se
ri

al
 N

o.

INJECTION OF POTASSIUM CYANIDE IN 2%0 SOLUTION INTO THE MEDULLARY ARTERY. 
I. II.

Table IV.

Place
of punction

V
al

ue
s 

of
 R

B
C

 
at

 b
eg

in
ni

ng
 

(in
 m

ill
io

ns
) * s

= ° ^-'21
*0 О 7a a
1 S  “ 1 a
"3 'в 2  a

1 V
al

ue
s 

10
’ 

af
te

r 
in

je
ct

io
n 

of
 

10
 c

c 
of

 p
ot

as


si
um

 c
ya

ni
de

 
in

 2
°/0

0 
so

l.

V
al

ue
s 

10
’ a

ft
er

 
re

ne
w

ed
 i

nj
ek

- 
tio

n 
of

 1
0 

cc
 

of
 p

ot
. c

ya
ni

de
 

in
 2

•/
,, 

so
l.

V
al

ue
s 

15
’ a

ft
er

 
re

ne
w

ed
 in

je
c

tio
n 

of
 1

0 
cc

 
of

 p
ot

. c
ya

ni
de

 
in

 i
«

l„
 s

ol
.

V a l u e s  o b t a i n e d  a t  l a t e r  d a t e s

P e r ip h e r a l  
( a u r ic u la r )  v e in 5-00

*

4 -70  0

*

5-20  0 ____

2 8 '
4 -34  iS — ____ ____ ____

M e d u lla r y  v e in 4-80 ____ 3-80  0 ____ 4-04  0
2 0 '

5 -4 0 4 - +
4 0 '

5-36  + + ____ ____ ____

P e r ip h e r a l  
( a u r ic u la r )  v e in 6-62

*

6-74  0 6-18  0

*
_

2 3 '
6 -60  0 ____ ____ _ ____

M e d u lla r y  v e in 6-44 5-18 0 6 -00  0 ____ _ 2 9 '
4 -50  0

4 1 '
6 -00  0 ____ ____ _

P e r ip h e r a l  
( a u r ic u la r )  v e in 5-30 ____

7-34
4 - 4 - 4 - 4 -

4 d a y  6-50
+  4 - 4 - 4 -

11 d a y
4*46 0 ____ ____ ___

M e d u lla ry  v e in 6-08
7-38

+  +  +  +
7-80

+  +  +  + ____ ____ ____ — — ____ —

P e r ip h e r a l  
( a u r ic u la r )  v e in 5-16 ____ 5-44 4-

1 d a y  
e x i tu s ____ ____ ____ ____

M e d u lla r y  v e in 4-70
7-20

+  +  +  +
6-10

+  +  +  +

6-14
4~ +  4" ____ ____ — ____ ____ —

P e r ip h e r a l  
( a u r ic u la r )  v e in 5-92

7-26
____ ____

4 0 ' 7-18 1 d a y  6-96 3 d a y  6-70
+  +  +

13 d a y  6-76
+  +  + ____

M e d u lla r y  v e in  
P e r ip h e r a l  
( a u r ic u la r )  v e in

5-72 _
7-86

____ ____

2 0 ' 8-42
— ____ ____ —

4-84 ____ _ 5-20  4- ____

1 d a y
6 1 6

2 d a y  
5-11 +

19 d a y  
5-12 +

23 d a v  5-86
+  +  +  +

31 d a y  5-84

M e d u lla r y  v e in 4-96 4-90  0 5-24  +
6-70

____ ____ — — — —

P e r ip h e r a l  
( a u r ic u la r )  v e in 4-82 ____ ____

7 '3 6 2 d a y  7-32 5 d a y  
5-42

12 d a y  5-78 16 d a y
5-02  0

24  d a y  
5-02  0

M e d u lla ry  v e in 5-60
7-62

+  +  +  +
7 0 6

+  +  +  +
7-60

— — — — — —

Markings: 0—200 0 ,  20 0 <  + ,  4 0 0 ,<  +  +  , 60 0 <  +  +  +  , 8 0 0 <  +  +  +  +  .
* In experiment I. and II. we gave 2 cc of potassium cyanide in 2%0 sol. into the art. nutr.
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SIMULTANEOUS LIGATION OF MEDULLARY NUTRITIVE ARTERY AND EFFERENT VEIN.
Table V.

Se
ri

al
 N

o. Place of punction

R
bc

. 
va

lu
es

 
at

 t
he

 
be

gi
nn

in
g

R
bc

. 
va

lu
es

 
30

’ 
af

te
r

R
bc

. 
va

lu
es

 
60

’ 
af

te
r •  z5 a  

-= 3
> л

5

* £ з Cl 
1= * > <
0 2-s
PS

! $  3 ь~ 
= = 
> -C
ei N
-a
X

s j
I** > ■«
0 -ajj S'

* sii •_ 3 e
I *0 C ** _з —

R
bc

. 
va

lu
es

 
16

8 
h 

af
te

r

R
bc

. 
va

lu
es

 
19

2 
h 

af
te

r

R
bc

. 
va

lu
es

 
21

6 
h 

af
te

r

Rbc. valurs 
at later dates

I.
Peripheral

(auricular)
vein

4-34 5-14 — 4-98
+  +

4-94
+  +

4-84
+  +

— — — — — —

и .
Peripheral

(auricular)
vein

*

4-30 4 1 0
0

— 4-30
0

3-90
0

4-40
0

— — — — — —

h i .
Peripheral
(auricular)
vein

5-10 7-32 7-56
+  +  +  +

— 7-02 — 6-60 — 5-26
0

— 5-96
+  +  +  +

336ft 528ft 
6.96 7.96

+ + + + • + + + +

IV.
Peripheral

(auricular)
vein

4-42 4-28
0

4-92
+  +

5-56 — 4-87
+  +

— — — 4-80
+  +

4-80
+  +

—

V.
Peripheral
(auricular)
vein

*
5-56 6-02

+  +
5-38
0

6-02
+  +

— 5-58
0

— — 6-06
+  +

— —
240ft 336ft 408Л 
5.260 5-250 5-90 + 
504ft 600ft 
5-03 0 5-07 0

VI.
Peripheral

(auricular)
vein

*
5-98 5-72

0
5-98
0

5-24
0

— 6-38
+

— 5-96
0

— 6-74 
+  +  +

—
240Л 288 ft 360ft 
6-52 + + 6-80 + + + 6-46 + + 
6-96Л 
5140

VII.

VIII.

Peripheral
(auricular)
vein

5-48 6-56 — 6-44
+  +  +  +

6-28
+  +  +  +

— — — — — — —

Peripheral
(auricular)
vein

*
5-54 510

0
— 6-02

+  +
5-44
0

— — — — — — —

IX.
Peripheral
(auricular)
vein

5-24 6-94
+  +  +  +

— 7-18
+  +  +  +

— 5-96
+  +  +

— — — — — -

Markings for the increase in RBC : >  400.000 4- +
O —200.000 0  >  600.000 +  +  +

>  200.000 +  >  800.000 +  +  +  + мC/l
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соOn

Table VI.

SIMULTANEOUS LIGATION OF THE MEDULLARY ARTERY AND OF ALL EFFERENT VEINS.

Se
ri

al
 N

o. Place of 
punction

Valina of 
RBC at the 

beginning
No. of RBC 

after 30’
No. of RBC 
after 24 h

No. of RBC 
after 48 h

No. of RBC 
after 72 h

No. of RBC 
after 120 h

No. of RBC 
after 144 h

No of RBC 
after 168 Я

No. of RBC 
after 192 h

I. Peripheral 6-86 6-48 6-56 6-50 6-60 — 6-80 — 6-70
(auricular) vein 0 0 0 0 0 0

i i . Peripheral 5-40 5 1 6 5-30 5-74 5-92 — 7-38 — 6-60
(auricular) vein 0 0 -f* +  + +  +  +  + + + + +

h i . Peripheral 5-54 5-66 5-76 — 5-40 4-90 — 5-00 —

(auricular) vein 0 + 0 0 0

IV. Peripheral 6-16 5-82 6-26 — 6-48 5-90 6-10 — —

(auricular) vein 0 0 + 0 0

V. Peripheral 5-18 5-38 5-56 — 5-30 5-10 — — —
(auricular) vein 0 + 0 0

Markings for the increase of RBC :
0 - -200.000 0
> 200.000 +
> 400.000 +  +
> 600.000 +  +  +
> 800.000 +  +  +  +
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Table Vn.
LIGATION OF THE MEDULLARY ARTERY AND OF THE EFFERENT VEINS ON ONE SIDE (EXPERIMENT I.) AND  

LIGATION OF THE MEDULLARY ARTERY ON THE OTHER SIDE AT A LATER DATE.

Serial No. Place of punction
Values of RBC 

a t beginning
No. of RBC 

after 60’
No. of RBC 
aftre 24 h

No. of RBC 
after 48 h

No. of RBC 
after 72 h

No. of RBC 
after 120 h

No. of RBC 
after 144 h

No. of RBC 
after 168 h

No. of RBC 
after 240 h

l.

I.
experiment

Peripheral 
(auricular) vein 5-28

5-24
0

— 4-90
0

— 5-42
0

— 5-04
0

—

II.
experiment

Peripheral 
(auricular) vein 504

600
+  +  +  +

5-44
+

— 5-80
+  +  +

— 6-36 — 5-30

2.

I.
experiment

Peripheral 
(auricular) vein 4-98

4-58
0

— 4-60
0

— — 5-84 5-40 ■ —

II.
experiment

Peripheral 
(auricular) vein 5-40

7-00 7-20
+  +  +  +

— 5-24
0

— 5-32
0

— 5-64

3.

I.
experiment

Peripheral 
(auricular) vein 7-32

6-88
0

— 7-80
+  +

— — 6-72
0

— —

II.
experiment

Peripheral 
(auricular) vein 6-72

7-36
+  +  +

6-70
0

— 7-24
+  +

— 6-84
0

— —

Markings for the increase in the number of RBC :

0— 200.000 0
>  200.000 +
>  400.000 +  +
>  600.000 +  +  +  
>  800.000 +  +  +  +
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