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These observa t ions  t aken  toge ther  w i th  the results pre- 
sented in this paper  suppor t  the  v iew t h a t  I is no t  merely  
a ganglion blocker  wi th  a un i form peroral  absorpt ion and 
a prolonged act ion due  to  its pecul iar  reci reula t ion in the 
organism. (cf. BEYER el al.1). 

Recent  evidence ~ inc identa l ly  also points  to  the  im- 
portance of  cen t ra l  factors  in the  hypotens ive  act ion of 
ganglion-blocking agents  represent ing  several  of the more 
'or thodox '  species known to possess such action. 

Asa 214/1 was submi t t ed  to  a brief  clinical trial.  7 pa- 
tients w i th  grave  fixed hyper tens ion  were t rea ted  for 
8-33 days.  The  dai ly  doses were f rom 15 to  90 rag. Asa 
214/1 had  a s t rong hypo tens ive  effect, which, af ter  a 
single dose, could last  more t h a n  12 h. The  effect was 
pract ical ly the  same af ter  oral  and subcutaneous  admini-  
stration. The  effect ive dose was abou t  3 t imes  as great  as 
by t r e a t m e n t  wi th  I. 

Pa ra sympa the t i c  side-effects were tess pronounced  than  
by t r e a t m e n t  wi th  I. 

Asa 214/1, however ,  is unsui ted  for clinical use, as 5 
of the  t r ea ted  pa t ien ts  in t he  course of 8-16 days  dis- 
played s y m p t o m s  of cerebral  disorder :  t remor ,  a tax ia  
and choreiform movements .  Moreover ,  one pa t i en t  was 
hallucinated and  one developed a grave  psychosis.  All 
toxic s y m p t o m s  disappeared in less t han  30 days  af ter  
discont inuat ion of the  t r ea tment .  

Similar  cerebral  toxic  s y m p t o m s  have  been described 
after t r e a t m e n t  w i th  I% The  cause of the  symptoms  
is unknown.  
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Zusammen[assung 

5 Methyl -subs t i tu ie r te  3 -Amino-norcamphane  wurden 
im Vergleich zu 3-Methylamino- i socamphan  in bezug auf  
Blockierung der  Synapsen  der  au tonomen  Nervensys teme 
und b lu td rucksenkenden  Wi rkung  im narkot is ier ten  Tier  
untersucht.  

Die Ergebnisse  deu ten  auf  eine ganz spezifische Kon- 
stitutions- und Konf igura t ionsabhAngigkei t  der  Wirkung  
sowie auf  e inen komplexen  pha rmakodynamisehen  Me- 
chanismus, in dem die zentrale  ]31utdrucksenkung eine 
nicht unwesent l iche Rolle  spielt.  

E r fahrungen  aus kurzzei t igen klinischen Versuchen 
werden mitgete i l t .  
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Survival  of Bull  Spermatozoa  after Exposure 
to 150 atm N~ for 15 Days  

In  the  preserva t ion  of l iv ing cells th rough  deep  freezing, 
control lable  factors are of interest .  A m o n g  such  factors  
pressure is one t h a t  can  be easi ly and  rap id ly  changed.  
LORANT, LORANT, ANGRIST, and  KORPMAN 1, a m o n g  
others,  have  used high pressure as a means  for s tor ing  
blood a t  abou t  - 12°C wi thou t  freezing it. I nves t iga t ions  
of high pressures in re la t ion to freezing for the  p rese rva-  
t ion of l iv ing cells are no t  to  b~ found in the  l i te ra ture .  
MERYMAN z has s tudied  blood preserva t ion  t h rough  deep  
freezing using blood p ro tec ted  by  a modera t e  a m o u n t  of 
dextrose which was sprayed th rough  a nozzle agains t  the  
surface of l iquid n i t rogen  (-- 197°C) and  thus  r ap id ly  
t ransferred into  the  frozen s ta te .  I t  has  no t  been possible 
with MERYMAN!S exper imen ta l  condi t ions  to ach ieve  
vi t r i f ica t ion as inves t iga ted  by  LUYET 3, b u t  the  resul ts  
when thawing  and using the  blood for t ransfusion are  
good and seem promising even  for rout ine  use. F u r t h e r  
improvemen t  of the  m e t h o d  is thus  of in teres t  and could  
even tua l ly  be achieved if spray ing  was unde r t aken  in an  
a tmosphere  under  high pressure.  Technica l ly  this wou ld  
be possible using hydrogen  or  he l ium over  l iquid ni t rogen.  

Considering the pract ical  va lue  of v i t a l  deep  freezing 
and the  need to modify  the  process in di f ferent  ways  for 
different  materials,  i t  seems in teres t ing to inves t iga te  the  
effect of high gaseous pressure on some l iv ing ma te r i a l  
of re levance in vi ta l  deep freezing. One such mate r ia l  is 
the l iving sperm cell. Ear l ie r  inves t iga tors  4 have  demon-  
s t ra ted  tha t  mammal i an  tissues, such as skeletal  muscle 
and hear t  muscle and also blood s, can  to le ra te  a t  r o o m  
tempera tu re  hydraul ic  pressure of  a t  least  t000 a t m  for 
short  periods and for much  longer  periods if the t empera -  
ture is lowered or  the  pressure not  as high. These resul ts  
are impor tan t  if high pressure and release of the  same is 
t r ied as a means of modify ing  the  mechanics  of freezing. 
They  make  i t  probable  t h a t  the  pressure itself would  not  
be a first hand l imit ing factor.  F o r  our  exper iments  bul l  
sperm was chosen and was s tudied  under  pressure in a 
gaseous env i ronmen t  (packed in po lye thy lene  tubes).  
Li t t le  or nothing seems to have  been publ ished concerning 
the  tolerance of l iving m a m m a l i a n  cells agains t  gases un- 
der  high pressures. Our  best  knowledge seems to have  been 
collected in deep d iv ing  and in such research the  pressures 
ha rd ly  exeed 15 arm. A good tolerance,  agains t  h igher  
gaseous pressures also, is ev iden t ly  necessary if mater ia l  
for deep freezing is even tua l ly  going to be inves t iga ted  
and handled in a tmospheres  wi th  a ve ry  m u c h  h igher  
pressure. 

As a first s tep in the inves t iga t ion  of p rese rva t ive  freez- 
ing under  pressure, the au thor  has tes ted l iving bull sperm 
wi th  respect  to the  tolerance against  two different  gases, 
namely  N~ and H v  A m a x i m u m  pressure of 150 a t m  was 
used. Bull  sperm was chosen because the  p rese rva t ive  
freezing of such mater ia l  is a l r eady  in rout ine  use in some 
places and also because i t  is easi ly avai lable  f rom the  
farmers '  organisat ions for art if icial  inseminat ion.  (For  
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Two experiments were made in each group 

[EXPERIENTIA VOL, XIV/6] 

iGroup No. Exposuretime 

1 20 rain 

2 20 min 

3 36 h 

4 7 days 
5 15 days 

Rate of Initial Final 
pressure motility motility 
change % % 

Comments 

Nitrogen 150 atmospheres at + 6°C 

Slow 15 s 

Quick 2 s 

Quick 2 s 

Quick 2 s 
Quick 2 s 

50-60 

60-70 

50-60 

70-75 
70-75 

50~50 

60 70 

45-55 

45-50 
8-10 

Only few gas bubbles 
No damaged spermatozoa 
as above (1) 
Bubbles and foam. } 
A few spermatozoa hurt  with their tails 
lost 
as above (3) 
as above (3) 

Initial Final 
motility motility 

% % 
Controls at atmos- 

pheric pressure 
and + 6°C 

50-60 50-60 

60-70 60-70 

50-60 45-55 

70-75 35M0 
70-75 2 3 

Controls at atmos- 
Hydrogen 100 atmospheres at + 6°C pherie pressure 

and + 6°C 

2 3  7 days 

11 days 

Quick 2 s 45-50 

Quick 2 s 45-50 a single 
per vision 
field 

r ecen t  l i t e ra ture  on v i t a l  d e e p  freezing of s p e r m  a n d  
l iving t issue see~.) 

Sperm Preparation.--The s p e r m  was  p repa red  as follows. 
The  e jaculate ,  w h i c h  was  col lected a t  b o d y  t e m p e r a t u r e  
(+ 37°C), was  d i lu ted  wi th  a fluid con ta in ing  20 pa r t s  of 
egg yolk  in 80 pa r t s  of a 2.9% Na-c i t r a t e  solut ion wi th  
0.1% s t r ep tomyc in .  This  d i lu ten t  was  also a t  b o d y  t e m -  
pera ture ,  The suspens ion  was  slowly cooled down to  
a b o u t  + 4°C a t  a ra te  no t  exceeding  0.5°C per  rain. The 
suspens ion  was kep t  cool a t  + 4°C for 24 h and  t h e n  used  
expe r imen ta l l y  a f te r  the  mate r ia l  h a d  been  judged  a n d  
e s t ima ted  wi th  respec t  to  viabi l i ty .  This  e s t ima t ion  was  
done  u n d e r  the  microscope  on  a h e a t e d  table .  

1 Connecting-tube. - 2 Mmmmeter. - 3 Needle valve to release pres- 
sure and to control the rate of pressure change, - ~ Pressure chamber. 

- 5 Bottom-plug. - 6 Gas-cylinder. 

.Pressure Apparatus.--The pressure  was  ob ta ined  f rom 
a 7-m a cy l inder  of compres sed  Nz (150 a tm) or H~ (100 
arm) which  could be connec ted  to  a pressure  c h a m b e r  
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EIBL and H.T. ZONER, Fortpfianzung, Zuchthygiene und Haustier- 
besamung 5, 88 (1955). - C. Vq. EMMENS and A. W. BLACKSI~AW, 
Physiol. Rev. 86, ~77 (1956). - C. POLGES, Proc. Roy. Soc. [B] 13, 
929 (1957). 

:Bubbles and foam. 45-50 8-10 

A few spermatozoa hurt  with their tails lost 45-50 2-3 
as above (6) 

(see Figure).  The c h a m b e r  was  m a d e  of 50 m m  hexangular  
brass  w i th  a cen t ra l  bore of 10 mm.  A t h r e a d e d  bo t tom-  
p lug  wi th  h igh  pressure  pack ing  p e r m i t t e d  the  opening 
a n d  closing of t he  same w h e n  r e mo v i n g  or  in t roducing 
sample - tubes .  A m a n o m e t e r  to  ind ica te  t h e  pressure  and 
a needle  va lve  to  release t h e  same,  and  also to  cont ro l  its 
rise and  fall, comple t ed  the  a r r a n g e m e n t .  

Sampling Technique.-The spl i t  sample  m e t h o d  was 
used. S p e r m s  suspens ion  was d r a w n  into  a syr inge in a 
cooling room a t  a b o u t  + 6°C and  p u t  in to  t h i n  poly- 
e thy lene  tubes  of 4 m m  in te rna l  and  4.5 m m  ex te rna l  dia- 
meter .  E a c h  t u b e  was 120 m m  long. The tubes  were first 
sealed a t  one end  t h e n  filled a n d  sealed also a t  t he  other 
b y  means  of conical  s toppers  of ash  wood.  No air bubbles 
were  lef t  inside the  tube .  The  s toppe r s  were boi led for 1 h 
in dis t i l led wate r .  8 filled tubes  were  used  in each  experi- 
m e n t  and  d iv ided  in to  2 groups  of 4. Oi  these  one group 
se rved  as con t ro l  and  was  mere ly  s to red  in t he  cooling 
room,  whereas  the  o the r  was  p u t  in to  t he  pressure  cham- 
ber  and  exposed  a t  cooling room t e m p e r a t u r e .  The first 
exper in len t s  were m a d e  wi th  N 2 a t  150 arm. In  later 
expe r imen t s  H 2 a t  100 a t m  was used because  no other 
was  available.  

Af te r  each  exposure  2 samples  were  t a k e n  ou t  and 
the i r  mot i l i ty  a t  + 37°C was  c o m p a r e d  microscopically 
wi th  2 samples  f rom t h e  controls .  E x c e p t  for this ,  all work 
was  done  in t he  cooling r o o m  a t  + 6 ° C. 

In  all, 7 d i f fe rent  p rocedures  were  examined .  Sperms 
suspens ion  in po lye thy lene  tubes  wa~ exposed  to  nitrogen 
a t  150 a t m  for per iods  of 20 min,  36 h, 7 and  15 days.  The 
effect  of rap id  (2 s) and  slow (15 s) compress ion  and de- 
compress ion  were also s tud ied  in the  20 min  periods. 
Dur ing  th is  shor t  exposure  t he  mate r ia l  was  subjec ted  to 
3 serial compress ion-decompress ion  cycles to  t e s t  whether  
these  r epea t ed  pressure  changes  would  cause measurable 
damage .  

2 e x p e r i m e n t s  on the  effect  of h y d r o g e n  a t  100 a rm were 
m a d e  w i t h  exposure  t imes  of 7 and  11 days.  In  both 
cases pressures  were  appl ied  and  released in 2 s. 

I n  eve ry  p rocedure  the  mot i l i ty  of t he  s p e r m  was de- 
t e r m i n e d  before and  af ter  exposure  and  c o m p a r e d  with a 
cont ro l  group a t  a tmosphe r i c  pressure.  Observations 
on the  fo rma t ion  of bubb les  or foam and  also on mechani- 
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cal damage of the spermatozoa were recorded in each 
case. The results are summarized in the Table, 

P. PETERSEN in collaboration with 
S. NORDLUND 

Institute o~ Physiology, University o/ Lund (Sweden), 
February 20, 7958. 

Zusammen/assung 

Bullenspermien iiberleben in N, bei 150 atm und + 6°C 
gut 8 Tage (bis 14 Tage). In H 2 bei 100 a tm und + 6°C 
nimmt die ~berlebensftihigkeit ab. An den Spermien 
wurden Sch~iden dutch Entwicklung yon Gasblttschen bei 
Drueksenkung beobachtet. Weitere Versuche bei h6herem 
Druck sind in reiner Fliissigkeitsumgebung auszuffihren, 

Die Wirkung von 4 ,6 -Din i tro-o-kreso l  auf die 
Atmung eines experimentel len Rattentumors  bei 

verschiedenen Temperaturen 

Da sich die Wirkung yon 4, 6-Dinitro-o-kresol (DNOC) 
auf die Gewebsatmung des \Varmblfiters unter  gleich- 
zeitiger Berticksichtigung des Einflusses der Temperatur  
wesentlich yon der auf die Gewebsatmung des Kaltblfiters 
unterscheidet ~, andererseits aber auch am Tumorg.ewebe 
eine Aktivierung der Atmung mit Dinitrophenol-Verbin- 
dungen zu erzielen ist ~, dfirfte auch an diesem Gewebe der 
Temperatur eine Bedeutung zukommen. Wir untersuch- 
ten daher den Einfluss von 10 -5 M DNOC auf die in vitro- 
Atmung eines experimentellen Rattentumors,  der durch 
subkutane Injekt ion yon 9, 10-Dimethyl-1, 2-benzanthra- 
zen erzeugt wurde und ein Spindelzell-Sarkom darstellte, 

Der Temperaturbereich war 22,5-47,5°C. Atmungs- 
messung im indirekten Verfahren nach WARBURG mit 
Krebs-Bicarbonat-Ringer (ohne Glucose!) als Medium. 
Versuchsdauer 3 h DNOC wurde entweder zu Versuchs- 
beginn oder nach 1 h zugesetzt. Sonstige methodisehe 
Einzelheiten wie in vorhergehenden UntersuchungenL 

Es ergibt sieh (Abb. 1 ), dass die Tumoratmung sehon 
mit Temperaturerh6hung stark ansteigt, aber durch die 
angewandte DNOC-Konzentrat ion noch welter erh6ht 
wird. Die Abbildung 2, welche die Umformung der Resul- 
rate in relative AktivitAten bringt, liisst erkennen, dass 
diese F6rderung systematisch mit  Erh6hung der Tempera- 
fur erfolgt. Sic offenbart somit einen Vertauf, der im 
Gegensatz zu dem des Normalgewebes des homoiothermen 
Tieres, etwa der Leber der Maus ~, steht. Die %-Aktivi- 
t~tts-Temperatur-Relation des Tumors entspricht daher 
dem t l e m m t y p  I nach JOHNSON% das heisst einer Bin- 
dung des Inhibitors bzw, Aktivators an aktives und de- 
naturiertes Enzym und ergibt somit eine Beziehung, 
welche die Atmung der Leber yon Kr6ten unter dem 
kombinierten Einfluss yon DNOC und Temperatur  zeigte 
und welche als ffir das Gewebe des poikilothermen Tieres 
typische angesehen werden konnte. Im Sinne der Theorie 
yon JOHNSON muss demnach auch fiir das Tumorgewebe 
ein Enzymgleichgewicht yon der Art  angenommen wet- 
den, dass sich aktives und denaturiertes Enzym konzen- 
trationsmgssig nahestehen. Dadurch unterscheidet sich 
das Tumorgewebe wesentlich vom normalen Gewebe des 

1 A. LOCKER, vo rangehende  Mi t t e i lung  No. 1i .  
P. SIEKEVITZ und  V. R. POTTER, Cancer  Res. 13, 513 (1953), - 

M. WOODS, J .  Na t .  Cancer Ins t .  17, 615 (1956). 
3 A. LOCKER et al., Z. exp.  Med. 117, 519 (1951). 

homoiothermen Tieres, fiir welches eine extreme Verschie- 
bung des Enzymgleichgewichtes zugunsten der aktiven 
Phase charakteristisch zu sein scheintL Es geht offenbar 
die dem Tumor zugrundeliegende Korrelationsst6rung 
so weir, dass der Tumor sozusagen poiki lothermim homoic- 
thermen Organismus wird. 

: :;} ._ unbeeinfluBt , . . o . . .  

t0 "" " ' -  

• / ~ . > 2 / ~  \ ' ,  

O i I i , 

z45 ~5 s2,5 z75 ~2,5 oc 
Abb. 1. A t m u n g  des R a t t c n - S a r k o m s  t inter  Tempera tu r -  nnd  
DNOC-Einfluss.  A Qoz voa  1.-3. h. B Qo2 yon ~.-3. h (bei DNOC-Zu- 

sa tz  1 h nach  Versuchsbegiml) .  

Eine weitgehende l~bereinstimmung der DNOC- und 
Temperaturwirkung auf Kaltbltiter- und Tumorgewebe. 
besteht auch darin, dass sich beim Tumor  die Aktivie- 
rungsenergie (/z) der Atmung gleichfalls erhSht: Bei DNOC 
von Anfang:/~ = 18 300 --> 27 800 cal, bei DNOC nach 1 h: 
14500 + 18700 cal. 

Ralten-Tumor 
: , ONOC yon Beginn ° 

150 x- .... -x DNOC each lh .~~j..xo~ ~ 

r ~  i , i L i 
"'22,~ 27.5 ~2,~ s7,5 ~2.5 ~7,5oc 

Abb. ~. %-Ak t iv i t l i t  der  A t m u n g  des  R a t t e n t u m o r s  un te r  Einf luss  
yon  DNOC bei verseh iedenen  Tempera tu ren .  

Fiir eine 0bereinst immung der morphologischen Or- 
ganisation des Tumorgewebes des ~,Varmblfiters mit  Ge- 
weben poikilothermer Tiere sprechen ncue ]3efunde yon 
E L I A S  ~. 

Trotz der weitgehenden Analogie in den Befunden yon 
Tumor- und Kaltbt~itergewebe bleibt es aber fraglich, ob 
die Entsprechung fiir Tumorgewebe fiberhaupt gilt oder 
auf unseren Experimental tumor,  der eine fiir Tumorge- 
webe ungew6hnlich hohe Atmung zeigte, beschriinkt wer- 
den muss. 
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Exper. 15 


