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complex  fo rmat ion .  This  can  be ach ieved  no t  on ly  b y  
p r e c i p i t a t i n g  ca ta lase  b y  an t i c a t a l a s e  I gG - p r epa r a t i on ,  
b u t  to  t h e  same  e x t e n t  also b y  F a b - f r a g m e n t s  fo rming  a 
soluble  complex  w i t h  t he  ca ta lase  m u t a n t .  Ana logous  
e x p e r i m e n t s  w i t h  essent ia l ly  t he  same resu l t  were 
pe r fo rmed  a t  37 ~ a n d  52 ~ i n d i c a t i n g  t h a t  th i s  s tabi l iz-  
ing effect  can  be obse rved  in a r a t h e r  b r o a d  t e m p e r a t u r e  
r ange  ~6. F u r t h e r m o r e ,  in  order  to  ver i fy  t he  specif ic i ty  
of t he  s t ab i l i z ing  effect  of an t i ca ta lase ,  t he  same  t y p e  of 
e x p e r i m e n t  was  pe r fo rmed  us ing  a n  a n t i - c a r b o n i c  
a n h y d r a s e  B- IgG- f r ac t i on  a n d  i ts  co r r e spond ing  F a b -  
p r e p a r a t i o n  ins tead .  These  an t ibodies ,  p r epa red  b y  t he  
same procedure ,  were used  in t he  same c o n c e n t r a t i o n  
range.  I n  t h i s  con t ro l  e x p e r i m e n t  no  s t ab i l i za t ion  effect  
could be obse rved  ~6 I n  a n o t h e r  series of e x p e r i m e n t s  t h e  
effect  of t he  a n t i g e n - a n t i b o d y  ra t io  was inves t iga t ed .  
Us ing  t h e  a n t i c a t a l a s e  I gG - p r epa r a t i on ,  a lower ca ta lase  
a c t i v i t y  i s  obse rved  in t he  zone of a n t i g e n - a n t i b o d y  
equivalence .  Th i s  in t e r fe rence  is no  longer  obse rved  if a 
m o d e r a t e  excess of a n t i b o d y  (2.5 mo la r  ra t io)  is used. 
No such  effect  could  be  de t ec t ed  w h e n  t he  F a b - p r e p a r a -  
t i on  was used as a s tab i l i z ing  agent .  

Discussion. Cata lase  is one of t he  few enzymes  r e t a i n i n g  
full  e n z y m a t i c  a c t i v i t y  w h e n  b o u n d  in a n  an t igen-  
a n t i b o d y  complex.  Th i s  complex  f o r m a t i o n  s tabi l izes  t he  
ac t ive  c o n f o r m a t i o n  of t he  enzyme,  w i t h o u t  in t e r fe r ing  
w i t h  i t s  ac t ive  site. The  effect  is p a r t i c u l a r l y  s t r ik ing  in a 
labi le  e n z y m e  v a r i a n t  c ross reac t ing  w i t h  t h e  a n t i b o d y  
specific for i ts  n o r m a l  c o u n t e r p a r t .  T he  s t ab i l i za t ion  of a 
h u m a n  ca ta lase  m u t a n t  is essent ia l ly  t he  same pheno-  
m e n o n  as t h a t  obse rved  b y  FEINSTEIN et  al.S,~ in aca- 
t a l a semic  mice. Th i s  e n z y m e  defect  r esembles  t h a t  
obse rved  in Swiss t y p e  a c a t a l a s e m i a  in as m u c h  b o t h  are 
due  to t he  syn thes i s  of a n  u n s t a b l e  e n z y m e  va r i an t .  In  
b o t h  ins t ances  inso lub i l i za t ion  is no t  a requis i te  of 
s tab i l iza t ion .  As s h o w n  here  F a b - f r a g m e n t s  are  as 
eff ic ient  as t he  I g G - p r e p a r a t i o n  in s tab i l i z ing  t he  labi le  
ca ta lase  m u t a n t .  

This  s t ab i l i za t ion  effect  b y  complex  f o r m a t i o n  lends  
f u r t h e r  s u p p o r t  to  t he  a s s u m p t i o n  t h a t  t he  f i xa t i on  of a 
p a r t i c u l a r  c o n f o r m a t i o n  of t he  s u b u n i t s  c o u n t e r a c t s  t he  
d i s i n t eg ra t i on  of a n  o l igomer-enzyme.  I t  m a y  be  ant ic i -  
p a t e d  t h a t  th i s  ac t ion  is especial ly  p r o n o u n c e d  if t he  
i n t e r a c t i n g  forces are a l t e red  as a resu l t  of a m u t a t i o n .  

Therefore ,  i t  is p r o b a b l e  t h a t  t he  m e c h a n i s m  of s tab i l i -  
za t ion  of v a r i a n t  ca ta lase  resembles  t h a t  of fl-~-galac- 
tos idase  in E. coli, where,  even  w i t h  a n  i nac t i ve  e n z y m e  
f rom a m u t a n t  s t r a i n  full  a c t i v i t y  could be  res to red  b y  
m e a n s  of an t ibod ie s  specific for the  wild t y p e  e n z y m e  6. 

These  obse rva t i ons  are of t heo re t i ca l  as well  as of 
p rac t i ca l  in te res t .  On one hand ,  t he  p r e p a r a t i o n  of ac t ive  
a n t i g e n - a n t i b o d y  complexes  of labi le  e n z y m e  v a r i a n t s  
m a y  p rov ide  a va luab l e  tool  for t h e i r  d e t e r m i n a t i o n  and  
isolat ion.  On t he  o t h e r  hand ,  e x p e r i m e n t a l  ev idence  has  
been  p r e s e n t e d  r ecen t l y  b y  FEINSTEIN 17 t h a t  u p o n  
in j ec t ion  of ca ta l a se  an t ibod ie s  to  aca t a l a semic  mice  i t  
seems poss ible  to  c o u n t e r a c t  t he  i n a c t i v a t i o n  of labi le  
e n z y m e  v a r i a n t s  in v ivo  also. A l t h o u g h  th i s  p r e l i m i n a r y  
resu l t  does no t  p e r m i t  a n  ex t r apo la t ion ,  t he  idea  of a n  in 
v ivo  s t ab i l i za t ion  of labi le  m u t a n t s  deserves  f u r t h e r  
cons ide ra t ion  is. 

Zusammen/assung. Die ins t ab i l e  K a t a l a s e - V a r i a n t e ,  
welche  in den  E r y t h r o c y t e n  des Aka ta la s i e -Fa l l e s  A .B .  
v o r k o m m t ,  lgsst  s ich in v i t ro  d u r c h  Zusa t z  yon  Ant i -  
K a t a l a s e  I g G - F r a k t i o n  oder  yon  F a b - F r a g m e n t e n  ohne  
A k t i v i t g t s e i n b u s s e  s tabi l is ieren.  Es  wi rd  a n g e n o m m e n ,  
dass  dies auf  eine F i x i e r u n g  der  a k t i v e n  K o n f o r m a t i o n  
des E n z y m s  zur i ickzuf i ihren  ist. 
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I m m u n o c h e m i c a l  Relat ionships  A m o n g  L y s o s o m a l  Acid Phosphohydro lases :  
DNase  II and Nonspeci f ic  Phosphodies terase  

A m o n g  t h e  lysosomal  enzym es  are a g roup  of acid 
phosphohydro la ses .  These  inc lude  b o t h  p h o s p h o m o n o -  
and  diesterases.  All  c h r o m a t o g r a p h  on CM-cellulose 1, a n d  
i t  has  been  r epo r t ed  t h a t  D N a s e  I I  possesses a c t i v i t y  
aga ins t  bis-p-nitrophenyl p h o s p h a t e  in  add i t i on  to i t s  
nuc leo ly t ic  a c t i v i t y  2, 3. These  f ind ings  of c o m m o n  loca t ion  
a n d  ce r t a in  closely r e l a t ed  chemica l  p rope r t i e s  led us to  
con jec tu re  t h a t  lysosomal  acid p h o s p h o h y d r o l a s e s  m a y  
h a v e  ar isen  b y  t he  processes  of gene d u p l i c a t i o n  a n d  
m u t a t i o n  f rom a c o m m o n  ances t ra l ,  r a t h e r  nonspeci f ic  
phosphohydro l a se .  P ro t e ins  w i t h  c o m m o n  origins  of ten  
h a v e  t he  same  an t igen ic  d e t e r m i n a n t s  4. Fo r  th i s  r eason  
we h a v e  s t a r t e d  an  immuno log i ca l  compar i son  of the  acid 
phosphohydro l a se s .  W e  r e p o r t  here  a c o m p a r i s o n  of t he  
i m m u n o p r e c i p i t a t i o n  reac t ions  of cow a n d  hog  spleen 
DNase  I I  and  hog  spleen nonspeci f ic  p h o s p h o d i e s t e r a s e  
(PDE)  w i t h  r a b b i t  an t i - hog  spleen an t i s e rum.  

Fo r  these  e x p e r i m e n t s  t he  enzymes  were pur i f ied  as 
p rev ious ly  descr ibed  for  beef  spleen D N a s e  I I  5. Af te r  
c h r o m a t o g r a p h y  on CM-cellulose a n d  S e p h a d e x  G-100 

t he  specific ac t iv i t i e s  of t he  enzymes  in u n i t s / m g  were :  
Beef  spleen DNase  II ,  216; hog  spleen DNase  I I ,  68; 
hog  spleen phosphod ies t e rase ,  1.71. An t i s e r a  were p r e p a r e d  
in New Zea land  wh i t e  r a b b i t s  b y  i m m u n i z a t i o n  w i t h  3 m g  
of pur i f i ed  e n z y m e  in F r e u n d ' s  comple t e  a d j u v a n t  
fol lowed twice  a t  week ly  i n t e rva l s  b y  in jec t ion  of 3 m g  
of e n z y m e  in i ncomple t e  a d j u v a n t .  Blood was o b t a i n e d  
a f t e r  the  4 th  week. IgG was p r e p a r e d  b y  a m m o n i u m  su l fa te  
f r a c t i o n a t i o n  and  c h r o m a t o g r a p h y  on D E A E  cellulose 6. 
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Comparison of DNase II and phosphodiesterase by immunoprecipitation 

EX~EmEIqTIA 29/11 

Antibody or control 

Enzyme Saline 
(~xg/ml) 

Normal rabbit 

U/ml �9 A~8o b U/ml A2s o 

Cow DNase Hog DNase Hog PDE 

U/ml  A~s o U/ml A2s o U/ml A=B o 

A) Bovine DNase II 

0 0 0 0 0 
10 75 0 86 0 
40 216 0 302 0 
80 612 0 574 0 

120 944 0 980 0 
200 1475 0 1458 0 

B) Hog DNase II 

0 0 0 0 0 
10 80 0 106 0 
40 250 0 284 0 
80 428 0 416 0 

120 630 0 636 0 
200 972 0 1001 0 

C) Hog phosphodiesterase 

0 0 0 0 0 
10 0.8 0 1.1 0 
40 2.8 0 3.1 0 
80 7.3 0 6.5 0 

120 9.6 0 9.8 0 
200 16.5 0 15.9 0 

0 0 0 
0 55 32 

29 108 175 
141 137 394 
435 123 724 

1007 102 1350 

0 0 0 
0 8 0 

15 2 0 
166 0 46 
380 0 178 
727 0 578 

0 0 0 
0.3 1 0.5 
1.7 25 2.1 
4.8 12 4.6 
7.6 0 8.0 

14.1 0 14.8 

0 0 0 
16 55 7 

8 250 12 
5 499 10 
4 826 12 
5 1419 12 

0 0 0 
76 39 15 

146 136 10 
188 330 6 
160 458 0 
134 691 0 

0 0 0 
4 0 30 

17 0.1 93 
0 0.8 141 
0 3.1 112 
0 9.1 56 
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Fig. 1. Immunodiffusion of porcine and bovine spleen DNase II and 
porcine phosphodiesterase against homologous antisera. The antigen 
is irt the center well and the rabbit antisera or saline in the peripheral 
wells as follows : A, antiporcine spleen DNase II;  B, antibovine spleen 
DNase II;  C, antiporcine phosphodiesterase; D, normal rabbit 
serum; E, saline. The center wells contain : I, porcine spleen phospho- 
diesterase; II, porcine spleen DNase II ;  III ,  bovine spleen DNase II. 
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0.IC 

0.05 
Anti-porcine DNaseTF 

J i J i i ~ i , i i i r , i I I 

10 4'0 8'0 120 200 pg 
Bovine DNase ]I 

Fig. 2. A=s 0 of dissolved precipitate following treatment of bovine 
DNase II with rabbit antibovine DNase II IgG (lit), antihog DNase II 
IgG ([3), antihog phosphodiesterase IgG (�9 normal rabbit IgG (A) 
or saline (&). 

E v i d e n c e  for  c ro s s  r e a c t i v i t y  w a s  s o u g h t  f i r s t  b y  d o u b l e  
d i f f u s i o n  i n  aga r .  D e s p i t e  v a r i a t i o n  of  t h e  a n t i g e n  c o n -  
c e n t r a t i o n  f r o m  0.1 t o  50 ~zg/ml a n d  u s e  of a 2-, 5- o r  
10- fo ld  d i l u t e d  s e r u m  t h e  o n l y  p r e c i p i t i n  l i ne s  o b t a i n e d  
w e r e  in  t h e  h o m o l o g o u s  r e a c t i o n s  ( F i g u r e  1). 

F o r  t h e  i m m u n o p r e c i p i t a t i o n  r e a c t i o n s ,  0 t o  200 ~zg of  
a n t i g e n  w a s  d i l u t e d  w i t h  b o r a t e - b u f f e r e d  sa l ine ,  p H  8.0 
( B B S )  t o  0.5 ml .  Spec i f i c  I g G  (7 m g  of  p r o t e i n  in  0.5 m l  
B B S )  w a s  a d d e d  a n d  t h e  t u b e  m i x e d .  P r e c i p i t a t i o n  
o c c a s i o n a l l y  f o l l o w e d  m i x i n g .  T h e  t u b e s  we re  i n c u b a t e d  
a t  37 ~ fo r  30 r a i n  a n d  a t  4 ~ fo r  8 h .  T h e  p r e c i p i t a t e s  w e r e  
c o l l e c t e d  b y  c e n t r i f u g a t i o n  a t  l ow  speed ,  w a s h e d  in  co ld  
B B S  a n d  d r ied .  T h e  s u p e r n a t a n t  s o l u t i o n s  w e r e  s a v e d  for  
e n z y m e  a s s a y s .  A f t e r  s o l u t i o n  of  t h e  p r e c i p i t a t e s  i n  
0.5 m l  of  1 M N a O F I  t h e  A2s 0 of  e a c h  w a s  d e t e r m i n e d .  
E a c h  r e a c t i o n  w a s  p e r f o r m e d  in  t r i p l i c a t e .  T h e  p r e c i p i t a -  
t i o n  d a t a  o b t a i n e d  w i t h  b o v i n e  D N a s e  I I  is  s h o w n  in  
F i g u r e  2 a n d  t h e  r e s i d u a l  e n z y m e  a c t i v i t y  in  F i g u r e  3. 
T h e  d a t a  fo r  a l l  t h e  e x p e r i m e n t s  a r e  s u m m a r i z e d  in  t h e  
T a b l e .  

T h e  d a t a  f r o m  t h e  r e s i d u a l  a c t i v i t y  e x p e r i m e n t s  we re  
s u b m i t t e d  t o  l o g a r i t h i m i c  t r a n s f o r m a t i o n  a n d  a t w o - w a y  
a n a l y s i s  of  v a r i a n c e .  W i t h  b o v i n e  D N a s e  I I  a s  a n t i g e n ,  
n o  s i g n i f i c a n t  d i f f e r e n c e  ( P  _< 0.05) a t  a n y  c o n c e n t r a t i o n  
w a s  a p p a r e n t  i n  r e s i d u a l  a c t i v i t y  a f t e r  t r e a t m e n t  w i t h  
e i t h e r  s a l i n e  o r  n o r m a l  r a b b i t  I g G .  T h e r e  w e r e  s i g n i f i c a n t  
d i f f e r e n c e s  a m o n g  t h e  r e s p o n s e s  to  t h e  o t h e r  a n t i b o d i e s ,  
a n d  b e t w e e n  t h e s e  a n d  n o r m a l  r a b b i t  I g G  or  s a l i n e  a t  a l l  
c o n c e n t r a t i o n s  of  e n z y m e  e x c e p t  200 tzg. A t  t h i s  l eve l  
o n l y  a n t i b o v i n e  D N a s e  I I  I g G  g a v e  r e s u l t s  s i g n i f i c a n t l y  
d i f f e r e n t  f r o m  t h e  r e m a i n d e r .  T h e  h o m o l o g o u s  r e a c t i o n  
( b o v i n e  D N a s e  I I - a n t i b o v i n e  D N a s e  I I )  w a s  a l w a y s  
s i g n i f i c a n t l y  l o w e r  t h a n  t h e  o t h e r s .  W h e n  h o g  D N a s e  I I  
w a s  t h e  a n t i g e n ,  t h e  r e s u l t s  a f t e r  t r e a t m e n t  w i t h  s a l i n e  
a n d  n o r m a l  r a b b i t  I g G  were  s i g n i f i c a n t l y  d i f f e r e n t  o n l y  
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a t  t he  0 a n d  10 [zg levels. There  were s ign i f ican t  differences  
a m o n g  all  t h e  r eac t ions  a t  10 and  40 ~g, excep t  for  t he  
resu l t s  w i t h  a n t i b o v i n e  a n d  an t i po r c i ne  a n t i - D N a s e  I I  
IgG, as t r e a t m e n t  w i t h  e i t he r  of these  resu l ted  in  no  
a c t i v i t y  in  t he  s u p e r n a t a n t  a t  t he  10 lxg level.  A t  t h e  h ighe r  
levels  all  t h e  r eac t ions  (except  those  w i t h  sal ine a n d  nor-  
m a l  r a b b i t  I gG  a fo remen t ioned )  led to s ign i f i can t  
differences.  Here ,  too, t h e  homologous  r eac t ion  a lways  
r e su l t ed  in res idua l  DNase  levels lower  t h a n  t he  rest .  
The  resu l t s  w i t h  t he  porc ine  phosphod ie s t e r a se  were  
s imi la r  a l t h o u g h  no t  as c lear  cut .  The  homologous  
r eac t ion  was a lways  lowest,  b u t  s ign i f i can t ly  so on ly  a t  
t h e  0, 10 a n d  40 i~g levels. I n  general ,  t h e  di f ferences  
a m o n g  t he  o t h e r  r eac t ions  were n o t  s igni f icant .  

L i n e a r  regress ion  ana lys i s  was  also car r ied  ou t  on  t he  
d a t a  for res idua l  a c t i v i t y  us ing  t he  levels 40, 80, 120 a n d  

Z 
t : a  

A Saline and normal 7 - g l ~  
A n t i - p o r c ~  

i r r r i ~ _  i i i i i i J I 

lr0 4'0 810 120 200 ~g 
Bovine DNase 11 

Fig. 3. Residual enzyme activity after precipitation of bovine DNase 
II with rabbit antibovine DNase II IgG (11), antihog DNase II IgG 
([2), antihog phosphodiesterase IgG (�9 normal rabbit IgG (A) or 
saline (A). 

200 ,~g. The  l inea r  co r re l a t ion  coeff icients  va r i ed  f rom 
0.97 to  0.999. 

I t  is obv ious  f rom b o t h  t he  p r e c i p i t a t i o n  a n d  res idua l  
a c t i v i t y  d a t a  t h a t  t he  s t ronges t  r eac t ions  occur red  be tween  
a p a r t i c u l a r  e n z y m e  a n d  t he  a n t i b o d y  to  it. The re  was 
cons iderab le  cross r e a c t i v i t y  be tween  t h e  DNases  f rom 
t h e  2 d i f fe ren t  sources. The re  was some cross r eac t ion  
b e t w e e n  t he  hog  spleen DNase  a n d  p h o s p h o d i e s t e r a s e  
a n d  l i t t l e  be tween  t h e  b o v i n e  spleen DNase  a n d  hog  spleen 
phosphod ies te rase .  

These  d a t a  bea r  ou t  t h e  close r e l a t i onsh ip  be tween  
DNase  I I  f rom 2 d i f fe ren t  species, a conclus ion  r eached  b y  
CORDONNIER a n d  BERNARDI on t he  bas is  of o t h e r  t ypes  
of s tud iesL  The  d a t a  also ind ica t e  t h a t  t he re  is some 
s l ight  an t igen ic  r e l a t i onsh ip  be tween  hog  spleen DNase  I I  
a n d  phosphod ies te rase ,  a p o i n t  n o t  obv ious  f rom our  
s tud ies  w i t h  a n t i b o d y  a f f in i ty  co lumns  s. However ,  t h e  
an t igen ic  r e l a t ionsh ip  be tween  DNase  I I  a n d  nonspeci f ic  
phosphod ie s t e r a se  f rom one species (hog) is even  less t h a n  
t h a t  be tween  t he  DNases  I I  f rom two d i s t i nc t  species 
(hog a n d  ox), a n d  w h e t h e r  th i s  b e t o k e n s  an  e v o l u t i o n a r y  
r e l a t i onsh ip  or n o t  r ema ins  to  be seen. 

Zusammen/assung. I m m u n o p r ~ i c i p i t a t i o n s r e a k t i o n e n  
m i t  Schweinemilz ,  Desoxy r ibonuk lea se  I I ,  unspez i f i sche  
Phosphod ie s t e r a se  und  R i n d e r m i l z - D N a s e  I I  zeigen, dass  
eine engere  immuno log i sche  B e z i e h u n g  zwischen den  
Nuk lea sen  be ider  Spezies bes t eh t ,  als zwischen  den  
be iden  Schwe inephosphohydro l a sen .  
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Raster-elektronenmikroskopische Untersuchungen an der Hausstaub- und Asthma-Milbe 
Dermatophagoides pteronyssinus (Trouessart, 1897) (Acarina: Astigmata) 

1897 beschr i eb  TROUESSART 1 zum  e r s t e n m a l  die Milbe 
Dermatophagoides pteronyssinus u n t e r  dem  N a m e n  Mealia 
pteronyssina. 1953 o rd ne t e  DUBINI~ ~ diese A r t  der  Ga t -  
t u n g  D e r m a t o p h a g o i d e s  Bogdanov ,  1864 zu. 

1964 f a n d e n  VOORHORST u n d  das  B i o l o g e n - E h e p a a r  
SPIEKSMA 3, dass  de r  gr6ss te  Teil  der  M i l b e n f a u n a  im 
S t a u b  der  H~iuser aus  Dermatophagoides preronyssinus 
bes teh t .  Sp~Lter i s t  es i h n e n  gelungen,  diese A r t  zu ziich- 
tel l  u n d  m i t  den  E x t r a k t e n  H a u t t e s t e  durchzuf f ih ren .  Da  
die me i s t en  P a t i e n t e n  auf  E x t r a k t e  von  Dermal@ha- 
goides pteronyssinus u n d  yon  H a u s s t a u b  gleich reagier ten ,  
schlossen sie daraus ,  dass  diese Milbe m i t  de ln  Haus -  
s t auba l l e rgen  iden t i sch  u n d  somi t  fiir A s t h m a  bronchia le ,  
R h i n i t i s  u.a. v e r a n t w o r t l i c h  sei. 

1966 wurde  die Morphologie  der  Tiere  e r s tma l s  gr i ind-  
l ich yon  FAIN 4 beschr ieben .  1967 wurde  die Milbe wegen 
ihres  h/ iuf igen V o r k o m m e n s  in  H/ iuse rn  yon  SPIEKSN[A 5 
als <~Hausstaubmilbe~> b e n a n n t .  1970 pub l i z i e r t e  WHAR-" 
TON s die ers te  R E M - A u f n a h m e  e iner  T r i t o n y m p h e .  
1971 k o n n t e n  GRIFFITI~IS et  al. : Dermatophagoides/arinae 

v o n  Dermatophagoides microceras m i t  Hilfe  des R E M  
t r e n n e n .  1971 beschr i eb  GRIFFITHS s die G e f r i e r t r o c k n u n g  
als e ine geeignete  F i x a t i o n s m e t h o d e  fiir ve r sch iedene  
weichh/ iu t ige  Acar ina .  

34ralerial und Technik. Die Tiere s t a m m e n  aus  den  Zuch-  
t en  eines der  A u t o r e n  9. Unse re  U n t e r s u c h u n g e n  b e g a n n e n  
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