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Ultrafi l tration Measurement  of Paraprotein 
Particles in Four Cases  of Macroglobul inemia  

Blood pro te ins  of pa t i en t s  suffering f rom macro-  
globul inemia "WALDENSTR6M 1 show, on e lec t rophore t i e  
examinat ion ,  a homogeneous  addi t iona l  p a r a p r o t e i n  
fraction, con ta in ing  macroglobul ins .  U p  to  t he  p re sen t  
time, v e r y  l i t t le  is known  abou t  the form and  d imens ions  
of macroglobul in  part icles.  I n  one case, GARD, HELLER, 
and MALMROS ~ found by  di rec t  obse rva t ion  in an e lectro-  
nic microscope  t h a t  macroglobul ins  in a f ixed p repa ra -  
tion show prac t i ca l ly  spherical  par t ic les  w i th  d i a m e t e r s  
ranging a p p r o x i m a t e l y  f rom I20 to 180 ]k. I n  a n o t h e r  
case, WEBER and HXSSm 3 p r o v e d - - b y  means  of sedi-  
menta t ion ,  diffusion and v i scos i ty  m e a s u r e m e n t s - - t h e  
existence of bar l ike  par t ic les  of macroglobul ins .  

We  considered i t  necessary  to  s ta te  the  d imens ions  of 
native, non- f ixed  pa rap ro t e in  par t ic les  in macrog lobu-  
linemia. Fo r  this  purpose  we chose a new c o m b i n a t i o n  of 
methods :  t he  u l t r a f i l t r a t ion  of macrog lobu l in  sera 
through graded  col lodion m e m b r a n e s  in connec t ion  wi th  
successive pape r  e lec t rophore t i c  e x a m i n a t i o n  of f i l t ra tes .  
All me thod ica l  d a t a  were  pub l i shed  e lsewhere  4. We  
emphasize here  t h a t  f rom the  t h e o r y  of u l t r a f i l t r a t i on  5 
it is clear  t h a t  by  this  m e t h o d  i t  is possible to f ind  ou t  
just one d i ame te r  of the  par t ic les  measu red :  this  is the  
shortest  d iamete r ,  regardless  whe the r  the i r  shape  be 
spherical, bar l ike  etc.  There fore  t he  shape of par t ic les  
cannot  be de t e rmined  b y  the  u l t r a f i l t r a t ion  alone.  

Fo r  our  s t u d y  we had  a t  our  disposal  su i tab le  sera of 
four pa t i en t s  w i th  mac rog lobu l inemia  ~VALDENSTR6M, 
containing dis t inct ,  e l ec t rophore t i ca l ly  homogeneous  
parapro te inemic  fract ions.  De ta i l ed  clinical and labo-  
ra tory s t a t e m e n t s  would  exceed the  range  of this  br ie f  
report.  As agrega tes  of macrog lobu l ins  o r ig ina ted  b y  
precipi ta t ion w i t h  dis t i l led w a t e r  c a n n o t  be fu l ly  re- 
turned in to  the  s t a t e  of i so la ted  par t ic les  w i t h  phys io-  
logical saline, which  we p roved  ourselves% we carr ied  ou t  
f i l t rat ion of the  whole n a t i v e  sera and  no t  of the  isolated 
macroglobul in  f rac t ion .  

Average  porosi t ies  of m e m b r a n e s  used are  m e n t i o n e d  
in the  Tab le ;  the i r  th ickness  va r i ed  f rom 180 to  400 p. 
Through m e m b r a n e s  of i nd iv idua l  porosi t ies  we f i l tered,  

on the  average ,  4.5 ml of t he  n a t i v e  und i lu t ed  se rum;  
the  usual  f i l t ra t ion  a rea  was.  8 c m L  W h e n  app ly ing  a 
g radua l ly  increas ing f i l t ra t ion  pressure  f rom 0.1 to 
1.5 arm. ,  the  f i l t ra t ion  las ted a t  leas t  15 h. I n d i v i d u a l  
f i l t ra tes  a f te r  being concen t r a t ed  by  dialysis  were sub-  
m i t t e d  to  pape r  eleetrophoresis .  E t e c t r o p h o r e g r a m s  of 
u l t ra f i l t r a tes  were  e v a l u a t e d  v i sua l ly  as for t h e  presence  
of t he  pa r ap ro t e inemic  fract ion.  All u l t r a f i l t r a t i on  ex-  
pe r imen t s  rendered  clear  resul ts  which are s u m m a r i z e d  
in the  table.  

We  used ELFOm)'S 5 fo rmula  to deduce the d i a m e t e r  of 
measured  par t ic les  (p) f rom the  va lue  of the  poros i ty  of 
the  l imi t ing  m e m b r a n e  (d): 

p = F . d  

The  va lues  of the  cor rec t ing  fac tor  (F) were in te rpo la ted  
accord ing  to the  s t a t e m e n t s  of t he  same au thor .  In  t he  
last  c o l u m n  of the  table ,  the  possible ex t en t s  of the  dia- 
me te r s  of pa r ap ro t e in  par t ic les  in s ingular  cases are 
g i v e n - - t a k i n g  in to  accoun t  the  accu racy  of u l t ra f i l t ra -  
t ion  measu remen t s .  I t  is e v i d e n t  t h a t  the  shor tes t  dia-  
me te r s  of n a t i v e  p a r a p r o t e i n  par t ic les  in all four  cases 
of mac rog lobu l inemia  are  v e r y  s imi lar  or  nea r ly  the  same,  
m o v i n g  in the  range  of 140-220 ~,  The  re l a t ive  shi f t ing 
of the  f i l t ra t ion  e n d - p o i n t - - a n d  subsequen t l y  of the  dia- 
me te r  of the  p a r t i c l e s - i n  case No. 2 was mos t  p r o b a b l y  
due to the  low dens i ty  of the  mac rog lobu l in  f rac t ion  in 
this  case. I t  is possible to suppose t ha t ,  if ad so rp t i on  on 
t h e  col lodion  m e m b r a n e  is t a k e n  in to  accoun t ,  the  
con ten t s  of pa rap ro t e in s  in t h e  f i l t r a te  of lower  po ros i ty  
(46 mt~) decreased  under  the  level  necessary  to  be 
p rovab le  e lec t rophore t ica l ly .  

I t  m a y  be m e n t i o n e d  here t h a t  in f ive s imu l t aneous ly  
i nves t i ga t ed  sera of p lasmoce l lu la r  m y e l o m a  the  f i l t ra-  
t ion  end -po in t  of ana logous  p a r a p r o t e i n e m i c  par t ic les  lay 
be tween  11-20 m/z 6. This  cor responds  to  t h e  d i a m e t e r  of 
par t ic les  of on ly  30-70 A, i.e. to  t he  range  of t he  shor te r  
d i ame te r s  of the  m a j o r i t y  of no rma l  se rum frac t ions  
- 3 8  h. 
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Zusamme n/assung 
D u r c h  die U l t r a f i l t r a t i onsmessung  der  im n a t i v e n  

Zus t ande  im Serum sich bef indl ichen  Pa rap ro t e ine  von  
v ie r  Makrog lobu l in~miek ranken  konn te  der  kleinere 
D u r c h m e s s e r  de r  Tei tchen  bei 140-220 ~ b e s t i m m t  
werden .  Der  gleiche D i a m e t e r  bei g le ichzei t ig  un te r -  
such ten  M y e l o m - P a r a p r o t e i n e n  be t r~g t  j edoch  n u r  
3 o - 7 o  A.. 

Table 

Case No. 
60 54 51 49 

+ 
+ + + 

+ 

Average porosity in m/z 

47 [ 46 40 39 

+ 
+ 

35 34 t 2'2 I 

+ presence of paraprotein fraction in the filtrate 
-- absence of paraprotein fraction in the filtrate 

17 

Filtration 
end-point 

(m#) 

Diameter 
EL~ORt)'S of particles 
factor F (m/~) 

40 0.42 16-20 
46 0.43 18-22 
39 0-42 14-21 
40 0-42 16-20 


