
628 13revcs comnumica t ions  - Kurze Mit te i lungen EXPERIENTIA X I X / 1 2  

Neuartige N,N'-substituierte 
Bis-(4-hydroximinoformylpyridinium)- 

d i h a l o g e n i d e  als Reaktivatoren f i i r  

alkylphosphatgehemmte Cholinesterase 

Der Einfiuss der Stel lung der Oximgruppie rung  bei den 
N, N ' -  Po lymethy len-b i s  - (hydroxyl iminoformyl -pyr id in i  - 
um)-dihalogeniden auf  die Reak t iv ie rung  der alkylphos-  
pha tverg i f te ten  Cholinesterase ist  bereits  mehrfach  unter -  
sucht  worden. Verbindungen mi t  modif iz ier ter  Ket te ,  
z.B. durch Einbau yon He te roa tomen  oder  funkt ionel len 
Gruppen,  sind dagegen bisher chemisch oder  pha rmako-  
logisch wenig s tudier t  worden. 

Zur  Unte rsuchung  dieser Zusammenh/ inge sind in der  
Chemischen Abtei lung unseres Ins t i tu t s  folgende Verbin-  
dungen synthet is ier t  worden:  S 100 Dimethyl~ther -b is -  
(4-hydroxyl iminoformylpyr idinium)-dibromid,  Fp.  200- 
202°C; feine gelbbraune Nadeln  (aus A.) - S 101 Aceton-  
bis - ( 4- hydroxyl iminoformylpyr id in ium)  - dibromid,  Fp.  
217-219°C; gelbbraune feine Nadeln  (aus A.) - S 102 Pro-  
panon - 2 - oxim - bis - (4 - hydroxyl imino  formylpyr id in ium)  - 
dibromid,  Fp. 235-237°C; feine gelbbraune Nade ln  (aus 
A.). Wei te rh in  wurden  uns yon  Her rn  Professor  PROFFT 
freundlicherweise folgende Verb indungen  zur  Unte rsu-  
chung iiberlassen: Pro 40 N (f l , /~ ' -4-Hydroxyliminoformyl-  
py r id in ium-d i /~ thy l ammonium-bromid ) -d ib romid  - P ro  
46 ~ Di/ithyl~ither-fl, f l ' - (4-hydroxyl iminoformylpyr id in i -  
um)-dibromid.  

ENGELHARD und ERDMANN 1 haben einen dieser K6rper  
(S 100) unl~tngst u n t e r  der Bezeichnung Lti H 6 als einen 
dem TMB-4 iiberlegenen R e a k t i v a t o r  fiir a lky lphospha t -  
gehemmte  Cholinesterasen beschrieben. Wir  haben  diesen 
Stoff seit  Jahresbeginn ebenfalls gepri if t  und k6nnen 
uns dieser Fests te l lung der  genannten  Autoren  anschlies- 
sen. Bei der  Synthese der Verb indungen  en t s t ehen  

nach  unseren Er fah rungen  toxische Nebenprodukte ,  die 
nur  schwer abzu t rennen  sind. Un te r suchungen  tiber 
dieses P rob lem sind noch im Gange. 

;Viral im P e n t a m e t h y l e n d e r i v a t  dieser Reihe  eine 
Methylengruppe  dnrch  ein Sauers to f fa tom oder  ein St ick-  
s to f fa tom ersetzt ,  so b le ib t  die reak t iv ie rende  Wi rkung  
des Molekiils erhal ten.  Auch  beim Di~thyl / t therder iva t  
wird offenbar  durch  die E inf i ih rung  des Sauers tof fa toms 
die An t ido twi rkung  gtinstig beeinflusst .  

Die  Ergebnisse  wei terer  t i e rexper imente l le r  und chemi-  
scher Unte r suchungen  werden  an anderer  Stelle ausffihr- 
l ich beschrieben.  

Summary. The  chol ines terase- reac t iva t ing  proper t ies  of 
N, N ' - subs t i t u t ed  bis- (4-hydroximinoformyl-pyr id in ium)  - 
d ibromides  are described which bear  in the  carbonic  chain  
be tween  the  pyr id ine  moiet ies  a n i t rogen or  oxygen  a tom.  
The in t roduc t ion  of oxygen  into this chain  increases the  
an t ido ta l  effects in pa raoxon  and i sodemeton  poisoning. 
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Reakt iv ierende  Wi rkung  yon TMB-4, S 100, Pro 40 N und Pro 46 A auf  die  paraoxon-  und T inox -gehemmte  P lasmachol ines te rase  {Pferd). 
Methodik: Manometrische Bestimmung nach A~MON ~, modifiziert nach FRIEDBERG und SAKAZ s. Versuehsanordnung und Auswcrtung naeh 
Ht, tJSCmLD e t  al. 4. Als Reak t iv i e rung  wi rd  die  Differenz zwisehen t ier  Ak t iv i t / i t  der  a l k y l p h o s p h a t g e h e m m t e n  Cholinesterase und  der  Akt i -  
vi tSt  der  gehemmten  und mi t  dem jeweil igen R e a k t i v a t o r  behande l ten  Probe, bezogen auf die  Akt iv iHi t  des  ungehemmten  Plasmas,  be- 
zeichnet. Die angegebenen Wer te  s ind  Mit te lwerte  m i t  ihren  mi t t l e ren  Abweichungen  (~ ~ s). Die Zahlen in K l a m m e ~  bezeiehnen die 

Anzahl  der Versuehe. Hemmsto f fkonzen t r a t i onen :  Paraoxon  6 x 10 -~ g /ml ;  T inox  8 x 10 -~ g /ml  

Verbindung LDso mg/kg  a Reak t iv i e rung  in  % (ungehemmtes  Serum = 100%) 

Alky lphospha t  Pa raoxon  

Konzent ra t ion  10 -a  10 -~ 
des Reak t iva to r s  
in  g /ml  

Tinox 

10-3 10-a 

TMB-44 131 
S 100 141 
Pro 40 N 46 
Pro 46 A o~3 

37 :~ 9 (5) 23 ~ 3 (5) 46 -4- 16 (5) 32 4- 5 (lO) 
58 ~ 16(51 28 ::t:: 10(5} 57 :t: 9(7) 68 4- 8 (7) 
12 4- 5(6) ~2:t: 3(9) 1 5 ~  (7) 
47::t: 10(7) 2 5 ~  3(5) 36 ~ 4(6) 25: j :6  (5) 

" LD,0 errechnet nach KXR~ER (m~innl. Maus, i.p.). 

A Study on the Antigenicity of a Human Cell 
Line Propagated in a Heterologous Medium 

Whethe r  l iving cells, growing in vitro, can pe rmanen t ly  
acquire new antigenic propert ies is a quest ion tha t  does 
not  appear  to be settled. The  possibil i ty t h a t  this does 
occur has been suggested by  several  authors  x--~. This  sug- 
gestion has been based upon the  repeated observat ion 1-~ 
tha t  successful and permanent  t ransplanta t ion  of homo-  
grafts  has taken  place in those cases where the  donor  

tissue pr ior  to graf t ing  has been cu l t iva ted  in a med ia  
conta in ing  se rum proteins  of the  future  host .  One expla-  
na t ion  l-~ of this observa t ion  has pos tu la ted  t h a t  a favour -  
able modif ica t ion  of the  cell 's  ant igenic  charac ter i s t ic  has  
occurred dur ing  the  in vitro period. I t  is fur ther  postu-  
lated tha t  by  ass imila t ing host  proteins  f rom the  media  
into its own s t ruc tura l  prote in  the  donor  cells acqui re  an  
ant igenic s t ruc ture  s imilar  to the  future  host.  This  could 
favourab ly  diminish  the  t r ansp lan ta t ion  re jec t ion  mech-  
anism. If  the  foregoing exp lana t ion  is t rue  then  i t  should 
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Results of serological tests tor horse proteins on HeLa cells propagated in a medium containing horse serum ('HeLa Horse') 

Method Days after removal of 'HeLa Horse' from 'horse medium' Controls 

t[2 I ~ 4 8 16 32 Rabbit Horse 
serum serum 

Human HeLa a 
serum 

Ring prccipitin test -- -- -- 

Gel diffusion technique -- -- -- 

Capillary method + x- 

Ring precipitin with rabbit anti- + + + 
human serum 

Gel diffusion with rabbit anti- + + + 
human serum 

. . . . . .  + _ _  m 

. . . . .  + - -  - -  

. . . . .  + - -  - -  

+ + + + - _ + + 

+ + + + - _ + + 

HeLa cells that have never been in contact with horse serum. 

be possible to  show b y  immunologica l  m e t h o d s  t h a t  in 
vitro cells ac tua l ly  share  an t igen ic  charac te r i s t i cs  of t he  
pro te ins  of t he  media .  The e x p e r i m e n t s  r epo r t ed  here  are  
d i rec ted  a t  th is  ques t ion .  A h u m a n  cell line, which  h a d  
been cu l t iva ted  for over  1 ~[2 years  in a m e d i u m  con ta in -  
ing horse  serum,  was  placed in a s imilar  m e d i u m  excep t  
t h a t  the  horse  se rum was replaced by  h u m a n  serum.  Fol-  
lowing this,  ex t rac t s  of the  cells were m a d e  a t  d i f fe ren t  
in te rva l s  and  t e s t ed  serologically for horse  prote ins .  

Materials and Methods. H e L a  cells, g rown in D-7 Carrel 
f lasks were used. The med ium was composed  of lactal-  
b u m i n  hyd ro ly sa t e  2 .5~o--20 ml;  H a n k s  ba lanced  sal t  
so lu t i on - -75  ml;  horse s e r u m - - 5  ml. To p repare  the  ex- 
t rac ts ,  cells f rom 10 cul ture  flasks were  washed  in situ 
wi th  physiological  saline th ree  t imes,  and  a n o t h e r  th ree  
t imes  af ter  mechan ica l  removal  f rom the  flasks. Then  
2 cm a of dist i l led wa te r  was added  to the  packed  cells and  
the  suspens ion  was al lowed to  freeze a n d  t h a w  th ree  
t imes.  Af te r  add i t ion  of 0.2 ml of an 8.1% sal t  so lut ion 
the  p r epa ra t i on  was  ag i t a ted  for 18 h a t  4°C. HIereMter 
a clear s u p e r n a t a n t  was ob ta ined  by  cent r i fugat ion .  This  
was t e s t ed  for horse  prote ins .  The cell ex t r ac t s  were  pre-  
pa red  1/2, 1, 2, 4, 8, 16, and  32 days  af ter  r ep l acemen t  of 
the  horse  se rum in the  m e d i u m  by  h u m a n  serum.  Three  
tes t s  were  employed :  (1) the  r ing precipi t in  m e t h o d  ~, 
(2) Ouch te r lony ' s  gel diffusion technique,  and  (3) t he  
capi l lary p rec ip i t a t ion  m e t h o d  s . Only rabb i t  an t i -horse  
sera w i th  a t i t re  over  1:16000 ,xere used. 

Results and Discussion. The  resul ts  are shown in t he  
Table.  I t  Call be seen t h a t  only  H e L a  cells, r emoved  f rom 
t h e  horse  s e rum con ta in ing  m e d i u m  for two  days  or less, 
gave pos i t ive  resul ts  using t h e  capi l lary prec ip i ta t ion  tes t .  
All o the r  t e s t s  were negat ive .  Tes t s  carr ied ou t  w i th  r a b b i t  
a n t i - h u m a n  sera  gave  pos i t ive  resul ts  wi th  all H e L a  cell 
ex t r ac t s .  LA~GMAN 9 has  p r e p a r e d  an  ex t r ac t  of e x p l a n t s  
of  r a b b i t  gonads ,  cu l t iva ted  for th ree  weeks in a m e d i u m  
con ta in ing  ca t  serum.  On serological  tes t ing,  th is  e x t r a c t  
appea red  to  con ta in  ca t  prote ins .  LANGMAN 9 conc luded  
t h a t  t he  r a b b i t  cells assimilated t he  foreign prote ins ,  i.e. 
these  p ro te ins  b e c a m e  p a r t  of t h e  s t ruc tu ra l  p ro te ins  of 
t h e  r a b b i t  cells. MILLER e t  al. x° men t ioned  t h a t  H e L a  
ceils, t h a t  h a v e  been  g rown in a m e d i u m  conta in ing  horse  
serum,  evoke on in jec t ion  in to  r abb i t s  an an t i - s e rum t h a t  
reac t s  w i th  horse  serum.  These  d a t a  do no t  d isagree  w i t h  
our  results ,  for  these  t e s t s  h a v e  been  carr ied ou t  only  soon 

af ter  the  r e mo v a l  of the  cells f rom the  he tero logous  me-  
d ium.  The  f inding of th is  s t u d y  t h a t  t he  foreign an t igen  
has  been lost  rap id ly  a f te r  r emovM of t he  ceils f rom the  
he tero logous  m e d i u m  does,  however ,  ind ica te  t h a t  cells 
cu l t iva ted  in a he tero logous  med ium,  m a y  adsorb  foreign 
pro te ins  to  the i r  surface and  t ake  up  ' i n to '  the  cell by  pino-  
cytosis.  I t  is these  pro te ins  t h a t  are  respons ib le  for the  
posi t ive  serological react ion,  which  is found  wi th  cells t h a t  
have  been r e mo v e d  only  for a shor t  t ime  f rom the  he tero-  
logous env i ronmen t .  I t  appea r s  unl ikely t h a t  foreign pro-  
te ins  of the  m e d i u m  become pa r t  of the  s t ruc tu ra l  p ro te in  
of the  cell. 

Rdsumd. Des cellules H e L a  cult iv6es dans  un milieu qui 
con t i en t  du s6rum de cheval ,  ou t  6t6 t ransfdr4es darts un 
milieu c o n t e n a n t  du s6rum humain .  On a essay6, A diff6- 
ren ts  mo me n t s ,  de  d6 tec te r  la pr6sence de prot6ines  de 
cheval  dans  les cellules transfdr6es.  Seules les cellules, qui 
ou t  6t6 retir6es du milieu h6t6rologue a v a n t  48 h, d o n n e n t  
des r6act ions s6rologiques posi t ives .  
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