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ges te l lungen  u n d  l~ingere Regelze i ten  wich t ig  sind.  D u r c h  
das  F e h l e n  jeg l icher  m e c h a n i s c h e r  Teile is t  diese Me thode  
n i c h t  n u r  pre isg t ins t iger  s onde r n  a u c h  s p a r s a m e r  im 
S t r o m v e r b r a u c h .  

D u r c h  E inf t igen  des Rela is  (Rel., F igu r  2) zur  e x t e r n e n  
S t e u e r u n g  t iber  e inen  s pannungs f r e i en  Scha l t e r  (Schal t -  
uhr)  1/isst s ich der  Rege lgang  t iber  zwei K o n t r o l l e u c h t e n  
(L 1 u n d  L 2) b e o b a c h t e n .  W e l t e r  s cha l t e t  14 2 (links) die 
A n f l a d u n g  des K o n d e n s a t o r s  C 1 t iber R 7 u n d  d a m i t  die 
H e l l s t e u e r u n g  des V e r b r a u c h e r s  (Last,  bis  500 W) t iber  
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Fig. 3. Automatische Helligkeitsregelung des 2. DtimmerungsschaI- 
ters. Bei R5 = 2,2 M,Q liessen sieh die angegebenen Zeiten ermitteln. 

den  rege lbaren  W i d e r s t a n d  R 5 (2,2 M ~2) ein. Mit  e inem 
solchen Zei tgl ied k a n n  eine Regelzei t  yon  35 min  e r re ich t  
werden  (Figur  3). Das  P o t e n t i o m e t e r  R 2 (25 KX2) 
b e s t i m m t  die E insa tzhe l l igke i t ,  d.h.  die Hel l igke i t  be im 
Beg inn  des Aufregelns  oder  Abrege lns  k a n n  yon  0 bis  zu 
e inem bel iebigen L u x - W e r t  u n t e r  d e m '  M a x i m u m  ein- 
geste l l t  werden.  Die Rege lze i ten  ve rk t i r zen  sich d a n n  en t -  
sprechend .  Scha l t en  K 1, K 2 u n d  K 3 t iber  den  e x t e r n e n  
Scha l t e r  urn, d a n n  wird  der  K o n d e n s a t o r  C 1 l a n g s a m  
fiber die W i d e r s t a n d s k e t t e  R 3, R 5 und  R 6 en t l aden ,  
wobei  die E n t l a d u n g s z e i t  und  d a m i t  das  Herab rege ln  
wieder  m i t  dem P o t e n t i o m e t e r  R 5 b e s t i m m t  wird.  B le ib t  
die E in s t e l l ung  gleich, d a n n  s ind die D / immerungsze i t en  
bei  be iden  Vorg~ingen fas t  gleich (Figur  3). 

YVir hoffen,  m i t  diesen Schal tvorschI / igen  eine A n r e g u n g  
ftir na t i i r l i chere  B e d i n g u n g e n  bei  A k t i v i t / i t s v e r s u c h e n  
gegeben  zu haben ,  zumal  solche Get/ ire  ftir b iologische 
Zwecke n i c h t  im H a n d e l  erh/ i l t l ich  sind. Ft i r  F r a g e n  des 
N a c h b a u e s  oder  Bescha f fung  s t ehen  wir  gerne  zur  Ver-  
ft igung. Die r e inen  Ma te r i a lkos t en  b e t r a g e n  ftir be ide  
GerS~te ca. 60 . -  DM. 

Summary. Two m e t h o d s  of a u t o m a t i c  r egu la t ion  of 
l igh t  are descr ibed.  The  s t a r t  of d a w n  a n d  dusk  is m a d e  
w i t h  an  e x t e r n a l  c o n t a c t  to  a switchclock.  The  d u r a t i o n  of 
r egu la t ion  is more  t h a n  30 rain.  
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Speci f ic  R e m o v a l  of  D N A  A n t i b o d y  wi th  an I m m u n o a d s o r b e n t  

I t  has  long been  t he  u l t i m a t e  a i m  of t h e r a p y  in a 
v a r i e t y  of immuno l og i c  diseases to  specif ical ly r emove  
t he  pa thogen i ca l l y  i m p o r t a n t  an t ibod ie s  f rom t he  blood. 
Most  t h e r a p e u t i c  i m m u n o s u p p r e s s i o n  employs  p h a r m a -  
cologic agen ts  t h a t  suppress  t he  i m m u n e  response  wide ly  
a n d  nonspecif ical ly .  The  a d v e n t  of new t echno logy  
ha s  ra ised  t he  poss ib i l i ty  of r e m o v a l  of t he  specific an t i -  
bod ies  wh ich  m a y  be  t he  f u n d a m e n t a l  p a t h o g e n i c  agen t s  
in  a p a r t i c u l a r  disease. Sys temic  lupus  e r y t h e m a t o s u s  
(SLE) p rov ides  an  example  of a disease a t  leas t  p a r t i a l l y  
m e d i a t e d  b y  an t ibod ie s  to  D N A  which,  w h e n  c o m b i n e d  
w i t h  c i rcu la t ing  DNA,  m a y  give rise to  p o t e n t i a l l y  
p a t h o g e n i c  i m m u n e  complexes  and  u l t i m a t e l y  to signifi- 
c a n t  t i s sue  i n f l a m m a t i o n  and  de s t r uc t i on  1. Therefore,  t h e  
se lect ive  r e m o v a l  of an t ibod ie s  specific for D N A  would  
seem a logical  t h e r a p e u t i c  objec t ive .  SC~ENKEIN et  al. ~ 
r e m o v e d  a p p r o x i m a t e l y  80% of t he  c i rcu la t ing  a n t i b o d y  
to  bov ine  s e rum a l b u m i n  in 30 to  60 m i n  f rom 
pass ive ly  i m m u n i z e d  r a b b i t s  b y  c i rcu la t ing  t he i r  b lood  
t h r o u g h  an  i m m u n o a d s o r b e n t  cons i s t ing  of B S A  con- 
j u g a t e d  to  b r o m a c e t y l  cellulose. W e  the re fore  decided to  
examine  t he  poss ib i l i ty  of r e m o v i n g  D N A  an t ibod ie s  in  a 
s imi la r  sys tem.  Accord ing ly  a c i rcu la t ion  sys t em ut i l iz ing 
an  i m m u n o a d s o r b e n t  co lumn  and  a c o n s t a n t  flow r a t e  
hemodia lys i s  p u m p  was employed  to exam i ne  t he  feasi- 
b i l i ty  and  p r ac t i c a l i t y  of t he  r e m o v a l  of a n t i b o d y  to DNA. 

W e  here in  d e m o n s t r a t e  t h a t  a n  i m m u n o a d s o r b e n t  
cons i s t ing  o f ' D N A  encased  in a n  aga r  m a t r i x  is capab le  of 
r e m o v i n g  a t  leas t  70% of s e rum a n t i b o d y  to  D N A  in an 

in v i t ro  sys tem.  Calf t h y m u s  D N A  ( W o r t h i n g t o n  Bio-  
chemicals)  was  dissolved in 0.01 M Tris-HC1, 0.001 M 
N %  E D T A ,  p H  7.4. The  D N A  was label led  w i t h  1~5I b y  a 
mod i f i ca t ion  of t he  COMMERFORD m e t h o d  l, 3, c h r o m a t o -  
g r aphed  over  a h y d r o x y a p a t i t e  co lumn,  a n d  t he  f r ac t ion  
e lu t ing  w i t h  0.2 M p o t a s s i u m  p h o s p h a t e  buffer  (pH 6.8) 
was  used as n a t i v e  i od ina t ed  DNA.  This  was  added  as a 
m a r k e r  to  un labe l l ed  DNA,  a n d  t h e  m i x t u r e  was conj uga t -  
ed to cellulose powder  b y  t he  m e t h o d  of ALBERTS et  al.4. 
50% DNA-cel lu lose  a n d  3% ionagar  (Wilson Diagnost ics)  
were mixed  a t  a r a t io  of 1 :3  a t  56~ The  m i x t u r e  was 
d r a w n  in to  a 25 cm glass cy l inde r  w i t h  a n  i n t e r n a l  
d i a m e t e r  of 0.9 cm. A glass rod  of 0.5 cm d i a m e t e r  was  
pos i t ioned  in t he  midd le  of t he  column,  and  t he  cellulose 
aga r  m i x t u r e  was p e r m i t t e d  to  h a r d e n  a t  4~ for 60 rain.  
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The  glass rod  was removed ,  l eav ing  a c i rcular  c h a n n e l  
t h r o u g h  the  midd le  of t he  column.  A con t ro l  c o l u m n  
c o n t a i n i n g  cellulose w i t h o u t  D N A  was p r e p a r e d  in a n  
ana logous  manne r .  40 ml  of a n  a n t i s e r u m  to  DNA,  
o b t a i n e d  f rom a p a t i e n t  w i t h  ac t ive  SLE,  was added  to 
b o t h  t he  e x p e r i m e n t a l  and  the  con t ro l  circuits .  The  ends  
of t h e  co lumns  were connec ted  b y  p o l y e t h y l e n e  t u b i n g  
to  t he  T r a v e n o l  hemodia lys i s  rol ler  p u m p .  The  se rum in 
b o t h  e x p e r i m e n t a l  and  con t ro l  sys tems  was c i rcu la ted  b y  
one m u l t i c h a n n e l  p u m p  to ensure  iden t i ca l  flow ra te s  in  
b o t h  sys tems.  The  flow r a t e  was ad ju s t ed  to 70 ml  per  m i n  
and  m a i n t a i n e d  a t  t h a t  r a t e  t h r o u g h o u t  t he  en t i re  experi-  
m e n t .  The  a n t i s e r u m  was  a l lowed to  c i rcu la te  for 8 h a t  
room t e m p e r a t u r e .  Serial  a I iquots  of se rum were w i t h d r a w n  
f rom each  c i rcui t  a t  i n t e rva l s  and  assayed  for t he  
p resence  of 12sI-DNA in order  to  d e t e r m i n e  if D N A  was 
be ing  re leased f rom t he  i m m u n o a d s o r b e n t  d u r i n g  t he  
expe r imen t .  I n  add i t ion ,  t h e i r  c apac i t y  to  b i n d  D N A  in a 
modi f ied  a m m o n i u m  sulfa te  p r ec ip i t a t i on  assay  s` was  
measured .  

DNA release from immunoadsorbent 

Sample time Total DNA released (%) 

1 --0.1 
2 0.9 
3 --0.2 
4 0.0 
7 1.4 
8 1.0 
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The  resul t s  are t a b u l a t e d  in the  Figure .  I t  is ev iden t  
t h a t  t he re  was a s teady,  decl ine in t he  D N A  b ind -  
ing ab i l i ty  of t he  se rum passed  t h r o u g h  t he  D N A  
cellulose c o l u m n  c o m p a r e d  to t he  m i n i m a l  change  in t h e  
con t ro l  circuit .  The  m o s t  r ap id  decl ine in b i n d i n g  in t he  
e x p e r i m e n t a l  co lumn  appea red  to  occur  in  t he  f i rs t  hour ,  
d u r i n g  wh ich  t he re  was a 29% fall  in  b ind ing ,  and  t h e n  a 
slower b u t  s t e a d y  d rop  c o n t i n u e d  over  t h e  n e x t  7 h u n t i l  
70% of an t i gen  b i n d i n g  was removed .  In  c o n t r a s t  on ly  
1% of t he  D N A  b ind ing  was r e m o v e d  a f t e r  1 h on  t he  
cont ro l  column,  and  t h e r e  was a loss of on ly  23% of t he  
b i n d i n g  ab i l i t y  over  t he  8-h period.  

The  ab i l i ty  of t he  co lumn  to  r e t a i n  t he  encased  ~5I D N A  
was assayed  b y  t e s t i ng  t he  a l iquo ts  of s e rum for 12sI DNA.  
The  resu l t s  shown  in t h e  Tab le  d e m o n s t r a t e  t h a t  l i t t l e  
D N A  was re leased f rom the  e x p e r i m e n t a l  co lumn a t  a n y  
t i m e  d u r i n g  t he  e x p e r i m e n t a l  procedure .  

These  e x p e r i m e n t s  d e m o n s t r a t e  t h a t  i t  is possible  in  
v i t ro  to  r emove  a t  leas t  70~ of t h e  a n t i b o d y  to  D N A  in 
serum, u t i l iz ing  a n  a d s o r b e n t  in to  wh ich  t he  specific 
an t i gen  is incorpora ted .  I n  add i t ion ,  t h e  s t u d y  shows t h a t  
l i t t l e  D N A  is l i be ra t ed  f rom the  DNA-cel lu lose  in to  t he  
serum. Such  a column,  therefore ,  appea r s  to  be  capab le  of 
m a i n t a i n i n g  i ts  i n t e g r i t y  t h r o u g h o u t  t he  course of t he  
expe r imen t .  

The  e x p e r i m e n t s  sugges t  t h a t  i t  m i g h t  be  of va lue  to  
examine  a s imi la r  a p p r o a c h  as a specific t h e r a p e u t i c  
measure  in  SLE.  A compos i t e  sy tem,  w i t h  sepa ra te  
co lumns  i nco rpo ra t i ng  specific an t i gen  a n d  an t i body ,  
would  l ikely be  t h e  m o s t  effect ive  in t he  r emova l  of 
p a t h o g e n i c  i m m u n e  subs tances  f rom the  c i rcula t ion.  I n  
addi t ion ,  a s y s t e m  wh ich  p e r m i t t e d  s e p a r a t i o n  of cells 
f rom p l a s m a  and  t h u s  p e r m i t t e d  c o n t a c t  of p l a s m a  alone 
w i t h  t he  i m m u n o a d s o r b e n t  m i g h t  avo id  p rob l ems  of 
hemolys i s  and  p la t e l e t  deple t ion .  S tudies  are now in 
progress  i nves t i ga t i ng  t he  p r a c t i c a l i t y  of r e m o v i n g  
specific p a t h o g e n i c  subs t ances  f rom an ima l s  w i t h  an  
e x p e r i m e n t a l  model  of S L E  us ing  a s imi la r  s y s t e m  of 
i m m u n o a d s o r p t i o n .  

Rdsumd. U n e  colonne i m m u n o a d s o r b a n t e  d ' A D N -  
celiulose c o n t e n u  dans  une  ma t r i c e  d ' a g a r  a servi  
ex t ra i r e  d ' u n e  mani~re  sp6cif ique des an t i co rps  s6riques 
a n t i - A D N .  A p p r o x i m a t i v e m e n t  70% des an t i co rps  s6- 
r iques  a n t i - A D N  ou t  6t6 adsorb6s  d u r a n t  une  p6r iode de 
8 h,  avec  nne  l ib6 ra t ion  min ime ,  p a r  la  colonne d ' A D N  
marqu6e  1125. Ces r6su l t a t s  p e r m e t t e n t  d 'esp~rer  une  
app roche  sp6cif ique du  t r a i t e m e n t  du  lupus  e r y t h 6 m a t e u x  
diss6min6. 
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A steady decline ill antigen binding is demonstrated in the circuit 
containing the DNA-eellulose column relative to minimal binding 
in the control (cellulose alone) system. DNA antibody was mea- 
sured using an ammonium sulfate precipitation assay previously 
described 1. The results are expressed as the mean percent of 0.1 p~g 
I~SI-DNA which was bound by antibody and thus preeipitable by 
half saturated ammonium sulfate corrected for the radioactivity 
in the precipitate of a normal serum. 
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