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1. Introduction

A rey  and  Sim m onds  (1920) h ad  been th e  first to  s tu d y  th e  m orphology  
o f  th e  »hepa tic  sphincter« . In  the h ep a tic  vein  of th e  dog they  h a d  fo u n d  s trong  
fasc icu li o f  sm ooth  muscle cells -which th e y  s ta te d  to  be absen t in  th e  p h y to ­
p h agous species. This system  was described  b y  Eppinger  as »L ebervenensperre« . 
Bergm an  has published very  d em o n stra tiv e  p ic tu res of th e  constric tive  system  
in  th e  h ep a tic  veins of th e  dog an d  th e  seal. W hile investiga ting  th e  co n stric tiv e  
sy s tem  of th e  hum an liver, Conti (1951) recorded in  th e  walls and  a t  th e  ram ifi­
ca tio n  of th e  hepatic  veins fasciculi o f sm ooth  muscle-cells p ro tru d in g  in to  
th e  lum en . Y et he a ttr ib u te d  less im p o rtan ce  to  these  in  m an , th e  b lood  supp ly  
to  th e  liver and  th e  blood co n ten t o f th e  organ being in stead  reg u la ted  b v  th e  
lo n g itu d in a l bundles o f m uscle p resen t in  the  branches o f the  h e p a tic  a r te ry .

A p a rt from  m orphological findings, physiologists and  clinicians have 
confirm ed th e  existence o f th e  »hep a tic  sph incter«  and  investiga ted  th e  nervous 
h u m o ra l fac to rs  giving rise to  it. A m ong th e  H ung arian  au tho rs, it  was H a yn a l 
w ho in  h is book on circulation  has d iscussed th e  question  in  p a rticu la r . R esp o n ­
s ib ility  for ce rta in  f lu c tu a tio n s o f th e  b lood  pressure has been ascribed  to  th e  
h e p a tic  veins b y  Sim on  and  Roca. On th e  basis o f th e ir  anim al ex p e rim en ts , 
S tarling , D ale , Dennecke, Laidlaw , R ichm ond, M authner  und  P ick, R ich , H ofm eister  
N eubauer, Bang, M asing , Tenström , Fröhlich, Poliak, E lias  and  Sam m artino  
co rro b o ra te  th e  effect ex erted  on th e  c ircu la tion  by  th e  constric tiv e  system  
in  th e  h ep a tic  veins.

I t  is well know n th a t  th e  p o rta l region p lays a significant p a r t  in  th e  
c ircu la tio n , function ing  as a v ariab le  b lood reservoir. M cFate  an d  Lew ison  
h av e  te rm ed  th e  liver a »Flood cham ber«  serving to  unburden  th e  h e a r t.N o t 
on ly  is th e  vo lum e of blood flow ing th ro u g h  th e  liver ab u n d an t b u t th e  convey ing  
channels are  o f such a g rea t e x te n t th a t  th e  am o u n t of blood passing  w ith in  
th e  u n it  o f tim e  is considerable too .

* »H epatic sphincter« will be used to denote the phenomenon term ed in German »Leber­
sperre«.
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I t  was by  chance t h a t  o u r investigations h a v e  been  focussed on th e  p ro b ­
lem  o f th e  »hepatic sp h in c te r« . W hile exam in ing  th e  fibres, th e  origin, an d  th e  
cou rse  o f  th e  phren ic  n e rv e , we have observed  sev era l fibres piercing th e  d ia ­
p h ra g m  and  seem ingly en d in g  in Glisson’s capsu le . Follow ing th e ir  course, these  
fibres alw ays ru n  a long  th e  hepatic  veins, a n d  find  th e ir  end  in  th e ir  walls.

I I .  The morphological structure o f  the phrenic nerve

Several au th o rs  h a v e  stud ied  the  orig in  o f  th e  phren ic  nerve, as well as 
th e  end ing  and fu n c tio n  o f  its  fibres. H yrtl, Testű t an d  K rause  have in v estig a ted

Fig. 1. Variations of the origin of the phrenic nerve, ph. : phrenic nerve; s : subclavian nerve ; 
V  : vagus nerve ; Gn : nodous ganglion ; G. st. : stellate ganglion

th e  cervical section , Luschke  its connection  w ith  th e  coeliac ganglion. W. F elix  
Tim ofeyev , Henle, Schwalbe , Bertelli, R am ström , E isler  and  Fuchs have en d eav ­
o u red  to  clarify  i ts  ro le  in  the in n erv a tio n  o f th e  d iaphragm . Im p o rta n t are 
th e  exam inations o f  F . K iss  and  Ballon , accord ing  to whom th e  vege ta tive  
fib res in  the ph ren ic  n e rv e  are m ainly  of sy m p a th e tic  origin and  ex ert a vaso ­
m o to r  ac tiv ity . T h e y , m oreover, em phasize th a t  th e  n um ber o f veg e ta tiv e  
fibres in  the  ph ren ic  n e rv e  does no t exceed th a t  encoun tered  in  o th e r p e riphera l 
n e rv es . T hey re g a rd  th e  anastom oses b e tw een  th e  phren ic  nerve and  th e  d ia-
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p h rag m a tic  p lexus as a source for supp lem en tin g  th e  vasom otor an d  secre­
to ry  fibres.

O ur ow n investiga tions have followed tw o  lines.
a)  B y m eans o f m acroscopic and  m icroscopic p rep ara tio n s we h av e  s tu d ie d  

th e  o rig in , anastom oses, and  ending  o f th e  p h ren ic  n erv e , in 1 0 hum an ( 8  o f  th e m  
were fetuses) an d  2 0  an im al ( 1 0  dog and  1 0  cat) cases.

b)  On th e  basis of th e  m orphological findings we have endeavoured  to  
de te rm ine  th e  in fluence of nervous fac to rs on th e  m echanism  of th e  »h ep a tic  
sph in c te r« .

Fig. 2.
gland ;

1. phrenic nerve ; 2. diaphragm  ; 3. liver ; 4. hepatic vein ; 5. kidney and suprarenal 
6. sym pathetic trunk  ; 7. splanchnic nerves ; 8. phrenic ganglion ; 9. hepatic vein ; 

10. inferior vena cava ; 11. azygos vein ; 12. trachea

The re su lts  o f our m orphological in v es tig a tio n s  m ay be sum m arized  
as follows :

(i) T he co n stan t fibres o f the phren ic n e rv e  orig inate  from  th e  segm ents
С. IV . an d  С. V.

(ii) In  50 per cen t o f th e  cases th e  n e rv e  receives supp lem en tary  fibres 
from  G. I I I .  : in  40 p er cen t from  С. IV . a n d  also from  th e  superior tr u n k  of 
th e  b ran ch ia l p lexus (F ig. 1. A).

(iii) In  10 per cen t fibres arise also from  C. I .  (F ig. 1. A).
(iv) In  ra re  cases, an accessory phren ic  n e rv e  w as encountered . (F ig . 1. B).

3 A cta  M o rp h o lo g ies  111/4
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(v) I n  th e  cervical a rea , connection w ith  th e  m iddle and  superior cerv ical 
g an g lions could no t be tra c e d  in  every in stance , w hile connection w ith  th e  s te lla te  
g an g lion  was dem onstrab le  in  each case (F ig . 1. D ).

T h e re  is an ascending b ran ch  anastom osing  w ith  th e  v ag a l nodose g an g ­
lion  (F ig . 1. C). The la t te r  can  be found only on th e  rig h t side. O ur in v estig a tio n s 
h av e  rev ea led  a p o in t o f  w hich  no m en tion  h as  been  m ade in  th e  l i te ra tu re , 
v iz . th e  essen tia l difference betw een  th e  r ig h t an d  th e  left phren ic  nerves. O nly  
th e  r ig h t  phren ic  nerve  show s anastom oses w ith  th e  vagus nerve. T he r ig h t 
n e rv e  is stronger th a n  th e  le f t one and co n ta in s  a  m uch g rea te r n u m b e r o f  
v e g e ta tiv e  fibres w ith o u t a m yelin  sheath . T he fibres of th e  left p h ren ic  n e rv e

F ig. 3. Schematic description of the ending and  connections of the phrenic nerve.
1. ph ren ic  nerve ; 2. diaphragm  ; 3. hepatic vein ; 4. coeliac ganglion 5. phrenic ganglion ;

6 splanchnic nerve ; 7. sym pathetic  trunk

e n d  in  th e  d iaphragm , w hereas th e  rig h t nerv e  passes th ro u g h  th e  d iap h rag m a tic  
a p e r tu re  o f  th e  vena  cav a  in ferio r and , d iv id in g  in to  th ree  b ran ch es, fo rm s 
a r ic h  p lex u s around th e  p o in t w here th e  h e p a tic  veins dra in  in to  th e  v e n a  cav a  
in fe rio r  (F ig. 2). The p o ste rio r b ran ch  passes th e  abdom inal surface o f th e  d ia ­
p h ra g m  an d  proceeding along  th e  la te ra l c rus, trav erses  th e  p h ren ic  ganglion 
F ig . 3. T he la tte r  is u su a lly  a so lita ry  s tru c tu re  b u t  in  abou t 15 p e r cen t of 
th e  cases i t  consists o f  2 to  3 m em bers connected  p a r t ly  w ith  th e  poste rio r b ra n c h  
o f th e  r ig h t phrenic nerve  a n d  p a r tly  w ith  th e  d iaph ragm atic  p lexus. I n  som e 
cases, th e  left phren ic n e rv e  too  pierced th e  d iap h rag m  and , m ak in g  its  w ay  
b e h in d  th e  oesophagus, anastom osed  w ith  th e  opposite  phren ic n e rv e . T hese 
an as to m o ses  p lay  th e ir  p a r t  in  th e  ra d ia tio n  o f  p a in  to  th e  left shou lder in  
cases o f  lithiasis of th e  b ilia ry  vesicle (V orobyov).
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Am ong the  re su lts  o f  our m orphological in v estiga tions, th e  findings th a t  
drew  our a tte n tio n  to  th e  connection betw een  th e  phren ic nerve and  th e  liver 
were th e  following :

(i) The p resence  of a strong  bundle o f n erv es  a t  th e  inflow of th e  h ep a tic
veins,

(ii) The fac t th a t  th is  bundle  is form ed b y  th e  righ t phrenic n e rv e  w hich 
receives a p len tifu l supp ly  of vegeta tive  fibres fro m  th e  vagus and  the sy m p a t h e tic  
nerves,

(iii) P h ren ic  ganglia  can be found on th e  r ig h t side only.

A

0

Fig. 4. Diagram of the pressures recorded in the inferior vena cava. A : Effect of the stim ulation  
of the phrenic nerve ; В : E ffect of the W itte pepton ; C : Effect of the stim ulation of the 

splanchnic nerve or of 0,1 m g A drenaline

\

I I I .  Methods

F irs t of all w e endeavoured  to  de te rm ine  w heth er th e  fibres o bserved  
have a n y  connection  w ith  th e  vegetative m echan ism  o f the  h ep a tic  v e in s . 
Three reg u la tin g  m echan ism s had  to  be ta k e n  in to  account.

(i) The p o r ta l  v e in , its  roots (including th e  spleen) to g e th er w ith  th e  
sp lanchnic  arterio les.

(ii) The h e p a tic  a rteries (com pare th e  long itu d in a l muscle fa sc icu li 
described by  C onti).

(iii) The » h ep a tic  sph incter«  recorded b y  M authner  and  Pick, w hich  is, 
according to  p resen t know ledge, provoked b y  th e  effect o f shock p ro d u c in g  
agents (H -su b stan ces, pep tone).

E x c item en t o f  th e  vagus nerve also p ro m o tes  th e  constric tion  o f  th e  
hepa tic  veins. T h e ir re lax a tio n  is induced b y  exc item en t of the  sp lan ch n ic  
nerves, o f th e  sy m p a th e tic  nervous system  in  g enera l or b y  a sm all dose o f  
adrenalin  (0,1 m g). L arg er doses of adrenalin  e x e r t a constrictive in flu en ce .

3 *
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T h ere  w ere  tw o courses open fo r a close in v es tig a tio n  of the  question , e x p e ri­
m e n tin g  o n  th e  surviving liver as M authner  a n d  P ick  had  done, and  th e  su rg ical 
so lu tio n  in  v ivo . W e decided in  favour of th e  la t te r ,  all th e  more so since th e  
s tu d y  in v o lv ed  th e  in v estig a tio n  of th e  nervous system  and thus we considered  
i t  n e c e s sa ry  to  m a in ta in  physio logical cond itions as fa r as possible. D ogs an d  
c a ts  w ere  u sed  for th e  experim en ts. O pera tions w ere perform ed u n d e r E v ip a n  
a n a e s th e s ia . The tho rac ic  sec tion  of th e  v e n a  cav a  inferior was exposed  b y  
re se c tin g  4 to  6 ribs from  a lo n g itu d in a l incision . To exclude even tu a l c o n trac tio n  
o f  th e  d iap h rag m  and  th e  re su ltin g  m echanic  venous congestion, th e  v e in  was 
iso la te d  from  th e  d iaphragm  b y  a circular incision  1 to  1,5 cm from  th e  fo ram en  
v en ae  cav ae . Then a w a te r m anom eter w as in tro d u ced  in to  th e  v e n a  cav a  
in fe r io r  a n d  th e  venous p ressu re  m easured . S ubseq u en tly  the cerv ical section  
o f  th e  p h re n ic  nerve was s tim u la te d  for 10 seconds w ith  a cu rren t o f 4,5  V , b o th  
fa ra d ic  a n d  galvanic, th e n  2 m l o f  a s a tu ra te d  solu tion  of W itte ’s p e p to n e  in  
p h y sio lo g ica l saline adm in iste red  d irec tly  th ro u g h  th e  cannula. Then the  sp lan ch ­
n ic  n e rv e  was excited  in  th e  sam e w ay as th e  phren ic  nerve. F in a lly  0,1 m g 
o f  a d re n a lin  was in jec ted  in to  th e  vena  cav a  in fe rio r, sim ilarly to  th e  p rocedure  
fo llow ed  w ith  peptone.

F o r  reg istering  th e  effects o f p ro tra c te d  excita tion , co m p ara tiv e  liver 
fu n c tio n  te s ts  were carried  o u t on dogs a n d  ca ts . A to ta l of 24 an im als , of 
a p p ro x im a te ly  th e  sam e w eigh t and  fed  th e  sam e d ie t were observed in  6 groups, 
e ach  c o n ta in in g  one con tro l an d  th ree  o p e ra te d .T es ts  of hepatic  fu n c tio n  were 
p e rfo rm e d  in  b lood  an d  u rin e  an d  th e n , u n d e r  anaesthesia  w ith  E v ip a n , th e  
c e rv ic a l section  o f th e  p h ren ic  nerve was exposed  and  crushed. In  som e cases 
th e  n e rv e  w as liga ted  to  th e  su rround ing  a re a  in  order to  give rise to  a p ro ­
t r a c te d  s tim u lus. 3, 5, 7 or 10 days a fte r th e  o p e ra tio n  th e  anim als w ere sacrificed 
a n d  th e  te s ts  o f hepa tic  fu n c tio n  rep ea ted . I n  th e  last tw o groups te s ts  were 
p e rfo rm e d  also during  th e  period  betw een  o p e ra tio n  and  sacrificing.

A s te s ts  of hepa tic  fu n c tio n , serum  b iliru b in  and  serum  cho lesterin  ester 
w ere d e te rm in ed , and  G ross’ reac tion , in  th e  m odification of Takata  a n d  Dénes, 
a n d  th e  com plem ent fixa tion  te s t  were p erfo rm ed . F o r qualita tiv e  d e te rm in a tio n s  
a H eilige— Autenrieth  co lorim eter was used  a n d  some te s ts  were ca rried  ou t 
in  th e  lab o ra to ry  of th e  1st D ep t, o f M edicine. U robilinogen and  b iliru b in  in 
th e  u r in e  w ere determ ined  q u a lita tiv e ly . In  p a r t  o f th e  cases special ex am in a tio n s  
w ere  a lso  u n d e rtak en , such  as th e  b iliru b in  to lerance te s t recom m ended  by  
B erg m a n n  and  Eilbot, a n d  th e  b ro m su lp h a le in  clearance. In  an im als giving 
m a rk e d ly  positive resu lts  th e  filling o f th e  gall b ladder was ex am in ed  w ith  
X  ra y s  a fte r  in travenous ad m in is tra tio n  o f  20 m g of Jo d te tra g n o s t (M erck).

T h e  livers of th e  an im als were fixed in  C arn o y ’s solution and , a f te r  com bined  
e m b e d d in g , s ta ined  w ith  h aem atoxy lin -eosin , and  subjected  to  h isto log ica l 
e x a m in a tio n .
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I V .  Observations

The following conclusions could be d raw n from  th e  m an o m ete r read ings 
an d  th e  pressure kym ogram s.

(i) On s tim u la tion  of th e  ph ren ic  nerve fo r 10 seconds, p ressu re  in  th e  
v en a  cava  inferior falls b y  3 to  4  cm  H 20 .  The effect m anifests i tse lf  as soon 
as s tim u la tio n  has begun , th e  pressure  decreases g radually , p a ra lle l w ith  the  
d u ra tio n  of the  excita tio n  an d  reaches th e  low est value in  th e  e ig h th  to tw e lfth  
second. The pressure rem ains unch an g ed  a t  th e  low  level for 3 to  5 m inu tes

Fig. 5. D iagram  of the pressures recorded in  the inferior vena cava. I : N orm al ; I I  : S tim u­
lation  o f the phrenic nerve ; I I I  : E ffect of the W itte pepton ; IV : Stim ulation of the splanch­

nic nerve ; V : E ffect of the Adrenaline

an d  th e n  begins to  rise slowly F ig .4. (A.) C oncurren tly  w ith  th e  fa ll in  p ressu re , 
en la rg em en t and h ard en in g  o f th e  liver can be observed. The p ressu re  regains 
the  in itia l value in 1 0  m inu tes b u t  in p a r t  o f th e  cases it  rem ains som ew hat 
below  it.

(ii) U nder the  in fluence o f 2 m l o f a sa tu ra te d  solu tion  of W itte ’s p ep to n e  
ad m in is te red  d irec tly  in to  th e  v en a  cava  inferior, th e  pressure decreases in  
a lm ost every  case below  2 cm H 20 .  T he effect is im m edia te , th e  fall p rec ip itio u s.
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T h e increase in size a n d  h arden ing  of the  liver becom es still m ore pronounced 
(F ig . 4 . B).

(iii) Upon e x c ita tio n  o f  the splanchnic n e rv e , th e  pressure rises to  from  2 to  
8  cm  H 20  above th e  in it ia l  value. The pace  o f  th e  elevation  is slow, s ta rtin g  
o n ly  a f te r  10 seconds’ s tim u la tio n  ; th e  m ax im u m  value is reached  30 to  40 
seconds a fte r s tim u la tio n  h as  been d iscon tinued  (F ig . 4. C).

(iv) 0 , 1  mg of a d re n a lin  in jected  d irec tly  in to  th e  vena  cava in ferio r through 
a can n u la  also elicits a su d d e n  rise am oun ting  to  from  2 to  8  cm  H 20  in  th e  
p re ssu re , as sudden ly  as p ep to n  provokes th e  opposite  (F ig. 4. C).

T he conclusion a p p e a rs  justified  th a t  e lec tric  s tim u la tion  of th e  phren ic 
n e rv e  is sim ilar in  e ffec t to  in travenous ad m in is tra tio n  of W itte ’s peptone.

Fig. 6. Cat’s liver 5 days after operation. W ide, stretched Disse-spaces

T h e constrictive sy s tem  o f th e  hepatic  veins c o n trac ts . The constric tion  can be 
re lieved  b y  ad rena lin  o r stim ula tion  o f th e  sp lanchnic  nerve. These findings 
lead  u s  to infer th a t  w hile the shock poisons m ay  be  regarded as a hum oral 
fa c to r  o f the » hepatic  sp h in c te r«  m echanism , th e  phren ic  nerve, acting  th ro u g h  
th e  vegeta tive  fibres i t  con ta ins, would rep re sen t a nervous fac to r (F ig. 5).

In  th e  anim als sacrificed 3, 5, and  7 d ay s , respectively , a fte r crushing 
o f  th e  phrenic n e rv e , m ark ed  hepatic  congestion  occurred betw een th e  th ird  
a n d  fifth  days, w hich w as relieved a t ab o u t th e  sev en th  to  th e  n in th  d ay  ; a fter 
te n  days, hepatic  fu n c tio n  again approached  or re tu rn e d  to  norm al conditions. 
(T ab le  I —II.)

(i) —  Serum b iliru b in  showed an increase  betw een  th e  th ird  and  fifth  
d ay s  and  then  g ra d u a l decrease. As a ru le , an  in d irec t reaction  was ob ta ined  ; 
th re e  cases yielded a pro longed direct reac tio n .

(ii) -— Serum  cholesterin ester showed a p ronounced  fall and did  no t a tta in  
th e  in itia l value ev en  a f te r  eight days.
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(iii) —  The complement fix a tio n  test was in  alm ost every  in s ta n c e  positive ; 
in  a few  cases only  d id  i t  becom e neg a tiv e  b y  th e  tim e th e  an im al w as sacrificed.

(iv) —  Gross’’ reaction y ielded a positive  resu lt on th e  ad d itio n  o f 0,5 to 
1 m l of H ayem ’s so lu tion  in  m ost p a r t  o f th e  cases.

(v) —  T akata-A ra  test was found  positive  in  th ree  cases on ly  (m ax im um  ).
(vi) —  Urobilinogen in  the urine  gave a m arked ly  po sitiv e  reac tio n  in 

each  case and  as a ru le  rem ained  positive even after th e  e igh th  d a y . Bilirubin 
w as dem onstrab le  in  the  urine  in  tw o cases.

(vii) — The bromsulphalein-clearance was determ ined  in  s ix  cases, after 
a n  in travenous dose o f 0,005 m g p er g ram  o f body  w eight. A fte r 30 m inutes 
se ru m  values of 8  to 10 p er cen t were fo u n d  (for details see T ab le ). Dean  and

TABLE I
Variation in pressure of the Vena Cava Inferior (cm. w ater.)1

INo.
Prior to 

excitation
Phrenic
nerve

W itte’s
peptone

Splanchnic
nerve

Adrenalin 
(0,1 mg)

l . ( J or) ........................ 13 и 2 16 16
2. « ............................ 8 l 0.5 • — 12
3. « .......................... 9 3 1 17
4. « .......................... 14 5 3 19 19
5. « .......................... 6 3 1 15 17
6. « .......................... 9 4 3 11 15
7. « ......... . . . . 11 9 2 10 13
8. « .......................... 14 3 l 19 19
9. « .......................... 10 4 3 18 18

10. « .......................... 13 6 1 12 17
11. « .......................... 11 5 2 — 19
12. « .......................... 8 4 0.8 15 19
13. « .......................... 14 6 3 14 16
14. « .......................... 12.5 7 2 16 16
15. « .......................... 11 3 1 12 12
16. « .......................... 9 3 2 11 10.3
17. ( c a t ) .......................... 7 4 3 7 l

18. « .......................... 8 6 4 9 9
19. « .......................... 7 5 2 • ---- 8
20. « .......................... 7,6 5 1 16
21. « .......................... 14 6.6 3 17 16
22. « .......................... 10,4 4.2 2 18 15

1 These are not absolute values. Vte measured the pressure in a capillary tube .
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M acdonald 's  modified 45 m in u te  procedure show ed a concen tra tion  o f 12 to  
18 p e r  cen t which im plies a  re te n tio n  of a m ino r degree.

(viii) —  Filling o f  the g a ll bladder. E ach an im a l w as adm inistered  10 m g 
o f Jo d te tra g n o s t (Merck) d isso lved  in physiological saline or (in tw o cases) 
in  20  p e r  cen t dextrose. 2, 2 ,5  a n d  4 hours a fte r th e  in jec tio n  th e  anim als w ere 
a n a e s th e tiz ed  w ith E v ip a n  a n d  exam ined w ith  X  ray s . The contro l an im als 
re c e iv e d  th e  same am o u n t o f  th e  dye. In  general, th e  opera ted  anim als show ed 
a  d ec rea sed  filling in  co m p ariso n  w ith the  co n tro l anim als.

TABLE II
T ests  of Hepatic Function 

Group No. 1 (cats)
3 operated, 1 contro l ; tests performed 3 days after operation.

No.

Serum
cholest.

ester 
mg. per 
100 ml

Serum 
bilirubin 
mg per 
100 ml

Complement
fixation

Gross
ml

Bromsulphalein

Takata Jodtetra gnost

Urine

30' 45' Ubg bili-
rubin

l . 140 1,2 — 1,5 15 — — — — —

120 1,6 + 1,0 — 8,4 - + +

2 . 105 0,4 — 1,3 — - — — —

3. 110 1,4 — 1,3 16,4 — — — —

106 1,8 + 0,6 — 9,2 — + +

4. 120 0,8 — 1,4 — — — — —
130 0,8 — 1,3 — — — — —

Group No. 2 (cats).
3 operated, 1 contro l ; tests performed 5 days, a fter operation.

5. 150 1,1 ____ 1,1 16.3 — n o  f i l l i n ' ! — ____

50 2,0 0,80 — 9.4 + n o  f i l l i n g + + + +

6. 140 — — 1,2 17.4 — — n o  f i l l i n g — —
70 — +  + 0,06 — 10,0 +  + n o  f i l l i n g + + +

7. 125 0,8 — 1,3 — — — p a r t i a l  f i l l i n g — —
100 2,0 + 0,2 — — + p a r t i a l  f i l l i n g + + +

8. 130 0,7 — 1,3 — — — p a r t i a l  f i l l i n g — —
125 0,6 — 1,5 — — — p a r t i a l  f i l l i n g — —

B ilirub in  tolerance test. a fter 4 hours after 8 hours
(animal No. 5) 8 mg per 100 ml. 5,4 mg per 100 ml.
(animal No. 7) 7,8 mg per 100 ml. 5,0 mg per 100 ml.
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(ix) —  A  bilirub in  tolerance test was p erfo rm ed  in  5 anim als, b y  in jec tin g  
in trav en o u sly  20 m g o f b ilim b  in dissolved in  10 m l of warm  5 p e r c en t sodium  
b ica rb o n a te . 4 hours la te r  th e  serum  b ilirub in  level was still very  h igh  a n d  did 
n o t re tu rn  to  no rm al even  a fte r 8  hours. H isto log ica l findings rev ea led  h ep a tic  
congestion in  each case. The Disse— K iernan  spaces were d istended  a n d  filled 
w ith  lym ph  and  b lood . In  m ost sections th e  veins were g rea tly  congested  ; 
th e  cap illary  walls w ere detached  from  th e  h e p a tic  trabeculae. (F ig . 6 ).

Group No. 3 (cats).
3 operated, 1 control ; tests perform ed 7 days after operation.

9. 138 0,6 ____ 1,2 ____ ____ medium —

130 — — 0,8 — — filling + —

10. 150 0,6 — 2,3 — — slight filling — —
126 0,8 0,7 — — slight filling + —

11. 140 0,8 — 1,5 — — — slight filling — —

115 1Л + 1,1 — — — slight filling + —

12. 136 0,9 — 1,3 — — — well filled — —

128 0,8 1,3 — — well filled — —

Group No. 4 (cats).
3 operated, 1 control ; tests performed 3 and  8 days after operation.

No.

Serum
b iliru b in

S erum
c h o le s t. C om plem ent G ross

B ro m su lp h a le in

T a k a ta J o d te t ra  g n o s t.

U rin e

ntfi per 
100 ml m g p e r 

100 ml

f ix a t io n ml

30 ' 45 ' u b g b i l i ­
ru b in

13. 1,0 138 — i , i slight filling — —

1.2 125 + 0,5 — — slight filling + —

1,0 130 + 0,8 slight filling — —

14. 0,6 150 — 1,3 — — — —
0.9 115 + 0,6 — — —
0.8 125 + 1,0 — — slight filling + —

15. 1,2 145 1,2 8,5 — — — —

1,4 70 0,4 — 13,2 - r slight filling +  + —

0,7 110 0,8 — — + —

16. 0.7 110 1,5 — — — — —

0.6 120 — 1,4 — — — well filled — —

0,6 126 — 1.5 — — — — —

Bilirubin tolerance tes t
(animal No. 15. 3 days after operation).

a fter 4 hours 
4,2 mg per 100 ml

after 5 hours 
2,0 mg per 100 ml
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Group No. 5 (dogs)
3 operated, 1 control ; tests performed 3 and  9 dyas after operation.

17. — 150 — 1,2 — ____ ____ ____ ____

— 115 + 0,8 — — — slight filling +  + —  .

— 125 — 0,9 — ' — — + —

18. 0,6 130 — 1,3 — — — — —

0,9 115 + 0,6 12.2 — — slight filling —
0,6 130 — 0,8 — 8,4 — + —

19. 0,6 145 — 1,0 — — — — —
1,0 125 + 0,2 — — — + —
0,9 117 — 1,1 — —  ' — + —

20. 0,7 120 — 1,5 — — — — —

1,8 120 — 1,4 — — — — —
1,7 122 — 1,4 — — — — —

Group No. 6 (dogs)
3 operated, 1 control ; tests performed 8 days after operation.

21. 0,6 142 — 1,3 — — — _ —
1,0 130 + 1,1 — — — + —

22. 0,4 130 — 1,3 — — — — —
0,3 120 — 1.4 — — — + —

23. 0,48 136 — 1,2 — — — — —
0,5 119 - 1,3 — ■ — — + —

24. 0,42 125 — 1,1 — — — — —
0,36 125 — 1,1 — — — — —

Summary

I t  was found on hum an and animal m aterial th a t  th e  righ t phrenic nerve supplies fibres 
to  th e  site  of inflow of the hepatic  veins. Animal experim ents proved the connection between 
these fib res and the constrictive system of the hepa tic  veins. These findings are supported 
by th e  resu lts  of physiological and clinical studies. On stim ulation  of the phrenic nerve, pressure 
in th e  v ena  cava inferior decreases similarly as in consequence of shock poison. Sim ultaneously 
en largem en t and hardening of th e  liver are observable. On stim ulation of the splanchnic nerve 
or a f te r  an  intravenous injection of 0,1 mg of adrenalin, th e  pressure increases and th e  constric­
tion becomes relieved. I t  therefore appears probable th a t  th e  vegetative fibres runn ing  within 
th e  ph ren ic  nerve constitute one of the nerve com ponents of the »hepatic sphincter« m echanism .

P a rtia l crushing of th e  cervical portion of th e  ph ren ic  nerve results in prolonged stim u­
la tion  o f th e  nerve. The above-m entioned fibres of the nerve then  bring about a reversible hepatic 
congestion th a t , depending on th e  susceptibility of th e  experim ental animal, gives rise to  more 
or less g rave transient hepatic lesion. The lesion is m ost m arked from the th ird  to  f if th  days 
following th e  intervention and gradually subsides by  th e  ten th  day. The histological picture 
o f th e  liver a t the height of congestion, between the th ird  and fifth  days presents th e  character­
istic appearance of hepatic stasis.
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МОРФОЛОГИЯ ДИАФРАГМАЛЬНОГО НЕРВА И ЗАПОР ПЕЧЕНИ  

И. Банфаи, И. Кубик и Э. Шомодьи

Р е з ю м е

При покрытии животных и человеческих трупов оказалось, что диафрагмальный 
нерв. (n. phrenicus) на правой стороне дает волокна к месту впадения печеночных вен. 
Экспериментальные исследования доказывают, что вышеупомянутые волокна стоят в 
связи с запирательным аппаратом печеночных вен.

Результаты физиологических и клинических исследований подтверждают морфо­
логические данные. При раздражении диафрагмального нерва в нижней полой вене 
замечается падение давления, в такомже направлении как и при падении вследствие 
вызывающих шок ядов. В то же время печень становится более плотной и увеличивается 
при раздражении внутренностного нерва или же при внутривенной подаче 0,1 мг. адре-
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налина, даление повышается, запор печени прекращается. На основе этих данных авторы 
считают вероятным, что вегетативные нервные волокна, идущие в диафрагмальном нерве 
представляют часть нервного компонента запора печени.

При частичном разрушении шейного участка диафрагмального нерва, нерв пере­
ходит в состояние постоянного раздражения. Вышеупомянутые волокна этого нерва 
таким образом вызывают временный застой печени, ведущий —  в зависимости от степени 
чувствительности данного подопытного животного —  к более или менее выраженным, 
переходящим изменениям печени. Повреждение печени наиболее выражено на 3— 5-ом 
дне после оперативного вмешательства, а затем до 10-го дня изменения постепенно исче­
зают. Гистологическая картина печени, исследованная во время максимального застоя 
(т. е. на 3—5 дне после вмешательства) соответствует характерной патогистологической 
картине застойной печени.
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