
Complement: Increased Efficiency 
of the Second Component after 
Treatment with lodoacetamide 

Abstract. The apparent activity of 
the second component of human com- 
plement was enhanced by treatment of 
the purified protein with iodoacetamide. 
By contrast, treatment with iodoacetic 
acid or p-chloromercuribenzoate led to 
inactivation. Treatment with iodoaceta- 
mide prevented the effect of p-chloro- 
mercuribenzoate and vice versa. En- 
hanced activity was partly due to in- 
creased stability of the otherwise labile 
intermediate complex consisting of 
erythrocytes, antibody, and the first, 
second, and fourth components of 
complement. 

The course of immune hemolysis by 
complement is greatly influenced by 
the marked lability of one of the in- 
termediate complexes produced during 
this reaction. The complex consists of 
erythrocyte (E), antibody (A), the first 
(C'I ), second (C'2), and fourth (C'4) 
components of complement, and is re- 
ferred to as EAC'la,4,2a (1). Mayer 
and his associates (2) have shown that 
EAC'la,4,2a tends to revert to the 
EAC'Ia,4 state, the half-life of the 
labile complex being 8 minutes at 
37 ?C. Using an immunologic tech- 
nique, Mayer (3) also demonstrated 
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that decay of EAC'I a,4,2a corresponds 
to dissociation of C'2 from the com- 
plex. 

During the process of isolation of 
C'2 from human serum, increasing loss 
of C'2 activity was encountered. Since 
ethylenediaminetetraacetic acid (EDTA) 
prevented this inactivation, the activity 
may have been dependent upon a free 
sulfhydryl group in the C'2 molecule. 
This was particularly likely in that C'2 
is inactivated by p-hydroxymercuriben- 
zoate (4). Exploring further the effect 
of sulfhydryl blocking reagents on C'2 
activity, the observation was made that 
treatment with iodoacetamide resulted 
in marked enhancement of C'2 activity. 

The C'2 was isolated from human 
serum in highly purified form (5). 
Treatment with sulfhydryl reagents was 
carried out at a protein concentration 
of 100 to 200 ,/g/ml. The final con- 
centration of sulfhydryl reagent in the 
protein solution was 0.025 or 0.05M 
for iodoacetamide, 0.05M for iodoacetic 
acid, and 0.001M for p-chloromercuri- 
benzoate (p-CMB). Treatment was per- 
formed in phosphate buffer, pH 6; 
ionic strength = 0.1 (found to be opti- 
mal for iodoacetamide); and usually for 
3.0 minutes at room temperature, al- 
though the effects of the reagents were 
almost instantaneous. For the deter- 
mination of hemolytic activity, samples 
of treated C'2 were diluted at least 
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Fig. 1. Kinetic analysis of the formation and decay of EAC' la,4,2a prepared with 
iodoacetamide-treated and untreated C'2. Treatment with iodoacetamide was carried 
out at a final concentration of 0.05M and 0.025M. Untreated C'2 was tested at the 
same concentration as the iodoacetamide-treated C'2 and at seven times this con- 
centration. 
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100-fold. The concentration of the 
sulfhydryl reagents was thus rendered 
ineffective in the hemolytic assay sys- 
tem, as indicated by control experi- 
ments. Furthermore, dialysis of treated 
C'2 prior to the hemolytic assay yielded 
similar results. 

The effect of the three sulfhydryl 
reagents on C'2 was estimated with a 
serum reagent lacking C'2 (6, p. 162). 
This method revealed a reduction of 
C'2 activity by iodoacetic acid and p- 
CMB to approximately 10 and 20 
percent, respectively. Iodoacetamide, 
however, produced a 600 to 1000 per- 
cent increase in activity. 

To obtain more accurate data on 
the extent of the iodoacetamide effect, 
formation and decay of EAC'la,4,2a, 
with iodoacetamide-treated and un- 
treated C'2, were determined as a func- 
tion of time. For these experiments, 
EAC' la,4 cells were prepared with 
sheep erythrocytes, rabbit antibody to 
sheep erythrocytes, the subcomponents 
of human C'l (C'lq, C'lr, C'ls) (7), 
and human isolated C'4 (8). Forma- 
tion of EAC'la,4,2a was allowed to 
proceed for various periods of time as 
indicated in Fig. 1. The complex was 
then quantitated by determining the de- 
gree of hemolysis after incubation with 
EDTA-containing human serum for 60 
minutes at 32?C. Figure 1 demon- 
strates that the half-life of EAC'la,4,2a 
prepared with iodoacetamide-treated 
C'2 was more than ten times greater 
(approximately 150 minutes) than that 
of EAC'la,4,2a prepared with untreat- 
ed C'2 (13 minutes). In addition, the 
extent of EAC'la,4,2a formation was 
more than seven-fold greater with the 
iodoacetamide-treated C'2 than with 
the control. This difference is too large 
to be explained solely by the increase 
in half-life of EAC'la,4,2a in view of 
Mayer's observations with guinea pig 
C'2 (6, p. 203). The theoretical value 
for EAC'la,4,2a formation determined 
by Mayer at the time of maximal for- 
mation and corrected for decay of the 
complex was not more than 50-per- 
cent higher than the observed value. If 
the results with guinea pig C'2 are ap- 
plicable to human C'2, the data il- 
lustrated in Fig. 1 indicate that treat- 
ment of human C'2 with iodoacetamide 
resulted not only in greater stability 
of the EAC'la,4,2a complex, but also 
in an apparent increase in its forma- 
tion. The exact nature of the effect 
of iodoacetamide on human C'2 re- 
mains to be determined. 

The finding that two different sulf- 
hydryl reagents had opposite effects on 
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