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IMMUNOLOGY 

Relationship of the Anti-complementary 
Effect of Fowl Serum to its own Haemolytic 

Activity 
THE marked anti-complementary effect of fresh fowl 

;;;c,rum on guinea-pig complement and its reduction by 
heating to 56° C are well known1 •2 • Treatments of fowl 
;;erum by methods other than heat,in.g which reduced t,his 
effect also rc,.,mlted in a d11cret1Se in its own haemolytic 
activity8, suggesting that the anti-complementary effect 
of fowl senm1 may be related to its own complement, 
content. More recently, it ht1S been shown that the euglo
bu!in fr11,Ction of fowl serum, con-esponding to the mid
piece or first component of fowl complement, is tho fraction 
which reduces the haemolytic titre of guinea-pig comple
ment',5. This heat-labile euglobulin fraction appe1o1,rs 
to be the same as the 'normal chicken factor' reported to 
be necessary for the specific fixation of guine1o1,-pig end-piece 
by fowl antibody/antigen comploxes'-6. Its anti-comple
mont,ary effect on guinea-pig complement was also men
tioned, but it, was stated that this could be removed by 
dissolving the fraetion in heated nmmal fowl serum to 
give a 'concentrated normal chicken factor'•. Orlans, 
Rose and Clapp3 in vestigatcd this factor and found 
t hat, with cerLain conccntl'ations of fowl scrum, it could 
prnduce reductions in the haemolytic activity of guinea
pig complement, simulating specific fixation by antigen/ 
antibody mixtures. W c have now compared the effects 
of fowl serum, before and after val'ious treatments, on 
the haemolytic activities of both fowl and guinea-pig 
complements. 

The results 1o1,re shown in Table I • The effects of the 
treated fowl sera (FS) on both guinea-pig (g-pig) and fowl 
haemolytic activities were strikingly similar, suggesting 
that they were due to n, c01nponent 01· components of fowl 
complement. Most convincing was the markerl reduction 
of tho anti-complementary €'ffect after the 11bsorption of 
the fowl serum with a specific fowl ant,ibody/antigen pre
cipitate in which the antigen was bovine serum albnmin 
(known to have no f'Jfoct, on complement). Table 1 
a lso shows that the 11,nti-complementary factor of normal 
fowl serum is concentrated in t,he euglobulin fraction and 
is heat-ln,bile; and alRO that t,his fraction has a similar 
inhibitory effect on lysis by fowl complement. Fowl 
pseudoglobulin fractions increase the haemolytic activity 
of fowl complement and are only slightly inhibitory to 
guinea-pig complement . The effects of fowl eu- and 
pseudo-globulin fractions on the haemolytic activity of 
fowl complement aro given in greater detail elsewhere 7. 

Table 1. EFF>:O-r OF V Alt!OUS TREA1'MRNTS OJI Fowr. SF.RUM ON ITS HAEMO
LYTIC ANn ANT[·COMPLEMIINTARY ACTIVl'l"n:s 

Trcatme11t of fowl Anti-complcmcnto.ry ll:ffect on baemolyt.ic 
Rerum effect on g uinea-pig c• activity of fowl c• 

None Strong 

He:tt 

Ly•i• rcd,we,1 by 76·6% in 
mixture of 1 part FS 
am! 4 parts g-pig 0 1 

Wenk 
;;u• for 80 min Lysfs reduced by 10 % fn Reduced or enhanced 

mixture of 1 part l<'S dcpernling on con~ 
arni 4 parts 11-pig C' ce11tration3 

A bsorptfon with speci/lc \\reak Re,!uccd by 50% (se.e 
fo,vl antlbody/antige,1 Lysis rcdu cc,d by l~·n% rof0rencc 10, Table 
ppt. (RSA-anti-BSA) in mixture of 1 part l!1S 4) 

Fraction-
and 4 parts g·Pli C' 

ltcd11ued by in Euglobulin Very fd,rong 40 % 
atlon by T,ysis reducer! hy 98 % in mixture of 1 part, 
dialysis mixture of cqnal p:trts cuglobnlin and 1 ·G 

euglobulin solution and parts l<'S 
g-pig C' 

lloateu Very weak Sli~ht\y rcd11ce(1 by 
englobn- Lysfs reduced by 5% In 21 % In mixture of 1 
!in (66° mixture of cqu:d part-s part euglohulin and 
for !JO cuMlobnlin Rnlutlon and 1·5 part.a FS 
min) g-pig C' 

l'scudo- Medlmu Enha.need by 45 % in 
globulin Lysfs reduced by 27 % In mixture of equal 

mixture of 1 part parts of pseudo-
r,•cudoglob11ll n solu· globulin a.n,I FS 
tion anll 4 parts 11-p!g C1 

:\!ctho<ls are given in references 7 and 0. 

A fowl serum macroglobulin which is present in the 
euglobulin fraction of fowl sorurn has already been 
described8• This macroglobulin appears to react with 
complement and resembles both congluLinin and rheuma
t,oid foctor in that it can be removed, at le1o1,st in part,, by 11. 

specific preeipitat,c; but, as for 1o1,s its contribution to 
specific precipitates is concerncrl, it is heat-stable7• 

Tho results suggest a met,hod for removing tho 11nti
complemontary effect of fowl serum on guinea-pig comple
ment by rlialysis against low ionic strength buffer to 
rernovo the euglobulin. The resulting psrmdoglobulin 
preparation contains the greater part of the antibody when 
fractionat,ion is done at approximately n eutral pH, and 
fixes fowl complement to the samo extent as the corre
sponding whole o.ntiserum7 • Howover, this pseudo
globulin ant,ibody doos not fix gninea-pig complement. 
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Serum Proteins of Germ-free Rats fed 
Water-soluble Diets 

THE germ-free animal with its more controlled environ
ment and reduced reticulocndothelial system has become 
a valuable tool in microbiological and immunologicttl 
investigations. In tho germ-free rat a deficit in immune 
proteins causes low levels of serum f:3· and y-globulins'. 
However, the animal is still subject to the variable 
reticulocndothelial system stimula,t,ing factors occurring 
in the steam-sterilized diets generally used. This com
munication presents data on serum proteins of germ-free 
rats fed a chemically defined, water-soluble 'antigen 
free' diet which was filter-sterilized. This type of diet, 
composed fllmost entirely of low-molecular-weight, com
pounds and free of matorial of bacterial origin, should 
further reduce tho level of reticuloondothdial system 
activity because of th~ absence of s1,irnulation causPd 
by high-molecular-weight substances and by killed and 
disintegrated microbial agents. 

Germ-free Lobund Wistar rats, within one day aft.er 
birth, were placed in a, hand-rearing isolator and force
fed the wator-soluble diet via spocial nipples at 0·5 h 
intervals~. At approximatP-ly J 7 days of age self-feeding 
was started which continued until the animals wero killt"d 
at, an ~.ge of 2·fi months . All anim.ils were maintaimid in 
wire -bottom cages without bedding. 

Cellulose acetate electrophoretic analyses of sc1·a from 
gei-m-free and conventional rats fed pract,ical t,ypo diet 
L -462 (ref. 3) and from germ-froo 1·nts fed the wat,c,·
soluble formula aro show·n in Table I. Tot,al serum 
p1·ot,ein of the rats fed the waLor-solublc diet wa.s 5·68 g 
p er cent, comparable with the value of 5•49 g per cent 
for tho genn-free rats maintained on diet L-462. Com
parison of the serum protein p attern of germ-fren and 
conventional rat,s thus obtainc-d generally shows no 
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