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In 1954 Pi l lemer  and associates isolated a new protein from blood se rum-properd in .  The authors demon-  
strated that  the properdin system, consisting of the protein properdin, four components of the complement ,  and mag-  

nesium ions, plays an important  role in the bac te r ic ida l  ac t iv i ty  of the blood and in the natural  immunity  of the or- 
ganism. According to the data of other authors [4], the properdin system is of v i ta l  importance in the e l iminat ion  of 
toxic phenomena which develop as a result of radiation injury. The accumula ted  scientif ic data sometimes are 

contradictory concerning the nature of properdin and its b io logica l  properties. It is now bel ieved that Pi l lemer  and 
his students overestirnated the significance of the properdin system in natural  immunity .  At the same t ime,  numer-  
ous studies published in recent years indicate  that the properdin system is an important  indicator  of the physiological  
state of the organism. 

The purpose of this work was to isolate a purified act ive properdin preparation and to study its properties. 

PROCEDURE AND RESULTS 
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Fig. 1. Graph of the system of drying of a 

properdin preparation.  D Temperature  of 
cassette; II) temperature of product; III) 
temperature  of condenser. 

It is known [6] that  a precipi ta te  (A) can be isolated from 
serum with the aid of ethanol  in the cold, and after dispersion in 
barbiturate buffer gives a suspension containing properdin with an 
ac t iv i ty  of 100 u n i t J m l .  The administrat ion of this suspension to 
mice  leads to their rapid death.  We modif ied this method and de-  
veloped a method of purifying properdin to obtain a nontoxic 
preparation.  The original isolation of properdin together with the 
admixture of inert proteins was performed by the gradual creat ion 
of a 20% ethanol concentration in serum cooled to 0 ~ The pre-  

c ip i ta te  A obtained was subsequently subjected to special  purif i-  
cation.  

I s o l a t i o n  o f  P u r i f i e d  N o n t o x i c  P r o p e r d i n  (P)  

Precipi tate  A (properdin and inert  proteins), after suspension 
in a physiologic solution of NaC1, was mixed for 60 rain at  18 ~ 
for comple te  solution of the properdin. The solution was cen t r i -  
fuged at 18 ~ to remove the precipi ta te  (impurities).  Solution B 
containing the bulk of the properdin, was cooled to 0 ~ and then 
cooled ethanol  was added to i t  to an 8~ concentration in the 
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Fig. 2. Electrophoretograms of purified preparation.  Ex- 
planations in text.  

mixture.  After centrifuging of the mixture at 0 ~ the precipi ta te  with prop-  
erdin obtained was dissolved in physiological  saline. Intravenous inject ion 
into mice of the preparation thus prepared in a dose of 0.5 ml (3000 units/kg) 
did not induce any toxic phenomena of death of the animals,  while the mice 
died as a result of the inject ion of 1 ml  (6000 units/kg). In view of this, we 
performed a supplementary purification of the properdin by repeated f rac-  
t ionation of a solution of the preparation,  cooled to 0 ", with ethanol  at an 
8~ concentrat ion in the mixture. After centrifuging at 0 ~ the properdin 
preparation was dissolved in physiological  saline with 8% glucose,  added to 
stabil ize the protein. The solution was recentrifuged at 20 ~ for 7 rain at 
17,000-18,000 rpm. The purified properdin solution obtained contains an 

Fig. 3. Sedimentat ion diagram average of 27~ of the total  amount of this protein in the ini t ia l  serum. Up- 
on intravenous inject ion of the preparation into white mice in a dose of l m l  of purified act ive properdin prep-  

aration. Notations of fractions (6000-12,000 units/kg),  no reac togenic i ty  or toxic i ty  was de tec ted .  

and their  sedimentat ion constants: The method described permits the production of purified properdin 

1) S 1 (16 S); 2) S 2 (12 S); 3) S a preparations with ac t iv i ty  up to 240 uni ts /ml .  
(8.8 s); 4) s4 (6.2 s). 

The properdin preparation was t i t ra ted according to the method of 

Pi l lemer in the modif icat ion of R. A. Rutberg [2]. 

A series of experiments  was conducted using the isolated properdin. 

1. The corresponding system of lyophi l izat ion of properdin (under vacum-n from the frozen state) in the vac -  
uum drying apparatus produced by Yuzif-rua was developed.  The basic process of drying was conducted at a con-  
denser temperature  o f - 6 0  ~ in i t ia l  temperature of cassette - 4 3  ~ temperature  of product - 3 5 - 6 0  ~ with gradual 
raising to 20 ~ and at a residual rarefaction of 25-30/~. The preparation was dried at  a 20 ~ temperature  of the cassette 
and product.  Duration of the drying 8 h (Fig. 1). The dried preparation possesses the ac t iv i ty  of the in i t ia l  proper-  
din solution, is readi ly soluble and nontoxic when administered to white mice .  Drying of the properdin permits its 
storage at  room temperature  for 4 months without any decrease in the in i t ia l  ac t iv i ty ,  while a solution of the prep-  

aration is act ive under these conditions only for 6-12 days. At low temperatures (-  14 to --20~ the dry preparation,  
just !ike its frozen solution, retains its in i t ia l  ac t iv i ty  for more than 3 years. 

2. An electrophoret ic  investigation was made of a solution of properdin in verona1 buffer (pH 8.6, /1 = 0.1). 
Figure 2a and b presents electrophoretograms of two solutions of the same properdin preparation: a) act ive (180 
units/m1), b) inac t iva ted  during prolonged dialysis (4 days) under temperature  conditions (6') unsuitable for conser-  
vation of act ivi ty .  On the electrophoretogram of the act ive properdin solution, 4 peaks are visible: I) a - g l o b u l i n  
(mobility~- 4.0 �9 10 -s cmZ/sec); II)/5 -globulin (mobi l i ty  ~ 2.9 �9 10 -s cmZ/sec); III) properdin (mobi l i ty  ~ 2.1 �9 

10 -5 cm2/sec) and IV) 7-globulin (mobi l i ty  ~ 1.5 " 10 -S cmZ/sec); V) "salt anomaly"  (nonmobile in e lec t r ic  field).  
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In the inact iva ted  preparation,  the peak III, to which the properdin ac t iv i ty  is related,  is absent. In addition, the 
re la t ive  content of y-globulin (more accurate ly ,  of proteins with close mobil i ty)  was significantly increased here. 
This evidently indicates a coupling of the inact ivat ion of properdin with its transformation to proteins with large 
e lectrophoret ic  mobi l i ty .  

3. We invest igated the ac t ive  properdin preparation in the "Five" ana ly t ica l  air  ul tracentrifuge.  Figure 8 
shows one of the sedimentat ion diagrams. The exper iment  was conducted in the usual 12 mi l l ime te r  ce l l  at 50,000 
rpm and 22 ~ The photograph was taken 61 rain after the set veloci ty  had been reached.  The direction of sedimen-  
tation in the ce l l  is indica ted  by the arrow. The in i t i a l  protein concentration was 10 m g / m l  in phosphate-sal t  
buffer, prepared according to the prescription indicated in the work of Todd et  al .  [9]. As was shown by an invest i -  
gation of the prec ip i ta te  and supernatant liquid for  various durations of the experiments,  almost a l l  the ini t ia l  prop- 
erdin act ivi ty  (88%) is associated with the 16 S and 12 S fractions. A total  of 11% of the ac t iv i ty  is a lready found 
on the bottom of the ce l l  after 7 rain of the exper iment .  

Fractions with sedimentat ion coefficients s imilar  to those that  we isolated were found in a preparation of 
human properdin, produced by Spicer et  al.  [8] also by alcohol  precipi tat ion.  In an exper iment  with a mul t i compo-  
nent system, with incomple te  separation of the peaks, the re la t ive  content of these fractions may be es t imated only 
approximate ly .  Such an es t imate  shows that the 16 S accounts for about 3-4%0 (in Spicer 's  experiments  the 18 S 
fraction comprised 4%); the re la t ive  weight of the 6.2 S is about 45% (in Spicer 's  experiments  the 8 S and 6 S f rac-  

tions occupiedT0%). Lepow et al .  [5] also detected four fractions in an ultracentrifuge analysis of a separation of 
human properdin, and their  sedimentat ion diagram qual i ta t ively  coincides with that which we obtained.  

4. For a study of the bac te r ic ida l  ac t iv i ty  of a sterile properdin preparation,  we verif ied its action on m i -  

robes of the Salmonel la  group in vitro and in vivo. Salmonellas  were used as a result of the fact  that in food toxico-  
infections of Salmonel la  et iology,  great s ignificance is at tr ibuted to the natural  immuni ty  factors, Since the use of 
antibiot ics is insufficiently effect ive [1]. 

As the microbes we selected 8 h agar cultures of Salmonellas  from special ly  isolated strains from patients 
with food poisoning. The work was conducted according to our modif icat ion of the procedure of Wardlaw and 
Pi l lemer  [10] in two steps--first  step: verif icat ion of the bac te r ic ida l  properties of RPb (serum entirely devoid of 
properdin) with respect to Salmonellas;  secOnd setup: investigation of the bac te r ic ida l  properties of a properdin 
preparation using RPb and strains resistant to it. Controls: 1) verif icat ion of the statics of the b io logica l  properties 

of RPb; b) barbi ta l  buffer as control medium for comparison with the action of bac te r ic ida l  agents (RPb, RPb and prop- 
erdin); 3) control of RPb with an ac t iva ted  complement ;  4) control of inact ivated properdin; 5) control of dilution 

of bacter ia .  The bac te r ic ida l  act ivi ty  of properdin was determined according to the formula (in %): 

f inal  amount of v iable  bacter ia  
100" 1 -origin-----al amo----~nt o-f viab------17 bacte-----~ia]" 

In an investigation of 47 strains of Salmonel las  of groups B, C, D, and E (according to tile classif icat ion of 
Kaufman and White), 11 proved sensitive to RPb. Of the remaining 36 strains, 17 were resistant and 19 were proper- 
din-sensit ive.  In each group of Salmonellas ,  both properdin-resistant  and properdin-sensi t ive strainswere encountered. 

5. In experiments in vivo we used 1t day chick embryos (150). They were infected with a 24 h culture of a 
properdin-sensi t ive strain of Salmonel la  typhimurium, from a suspension of which dilutions with 10, 100, and 1000 
microbia l  cel ls  per ml  were prepared. Al l  the doses of the culture in a volume of 0.1 ml were mixed with 0.4 ml 
of properdin of various act ivi t ies ,  and the mixture was administered to the embryo.  Control: embryos infected with 
a culture with physiological  saline, as well  as a culture with inact ivated properdin. The exper imenta l  results were 
determined 48 h after infection and incubation at  37 ~ The degree of protect ive act ion of properdin was evaluated 
according to the arbitrari ly adopted index of effectiveness (IE): the ratio of LDs0 of the culture administered to -  
gether with properdin to LD50 of the culture without properdin. 

The data obtained indicated that properdin exerts a pronounced protect ive action in exper imenta l  Salmonel la  
infection.  The IE of the action of properdin, administered in a dose of four units per g of weight of the embryo, was 
equal  to 269.4. When the properdin dose was increased to 8 units, the degree of protect ive action was somewhat 
reduced and was equal to 222.1. 
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Al l  a b b r e v i a t i o n s  of  p e r i o d i c a l s  in the  a b o v e  b i b l i o g r a p h y  are  l e t t e r - b y - l e t t e r  t r a n s l i t e r a -  
t i o n s  of the  a b b r e v i a t i o n s  as  g i v e n  in the  o r i g i n a l  R u s s i a n  j o u r n a l .  Some or all o f  th is  per i -  

od ica l  l i t e ra ture  m ay  w e l l  be a v a i l a b l e  in E n g l i s h  t rans la t ion.  A c o m p l e t e  l i s t  of the  c o v e r - t o -  
c o v e r  E n g l i s h  t r a n s l a t i o n s  a p p e a r s  at  the  b a c k  of t h i s  i s s u e .  
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