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pigment cells it is not essential to destroy or 
completely remove the neural portion of the 
retina. If a segment of the fully diffjerentiated 
or regenerating neural retina becomes de- 
tiached as an elevated fold it may survive. In 
the arch beneath it the retinal pigment cells 
immediately give rise to a secondary neural 
retina. 

In 59 experiments segments of the eye wall 
containing the retinal pigment layer were im- 

planted in the vitreous chamber of recipient 
eyes \from which the len's had been removed. 
Thaey also showed the development of neural 
retina from the pigmenit layer. I t  is therefore 
concluded that the regenerating neural por- 
tion of the retina in the adult urodele eye has 
its only source of origin from 'the cells of the 
retinal pigment layer. 
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In the course of an investigation designed 
to test the ability of various substances to 
prevent thse deterioration of complement, it 
was found that certain crf the polyethy1en.e gly- 
cols greatly enhance the hemolytic activity 
of )complement. The polyethylene glycols, a 
series of polymers with the general formula 
HOCHz ( CH201CH2) .CHzOH, are mlulble in 
water and in many of the aromatic hydro- 
carbons. The compoun,ds with average molec- 
ular weighlt up to 700 are liquids; those 
with average molecular weight above 1000 
are wax-like solids, sold under the trade name 
"Carbowax".+ This paper constitutes a pre- 
liminary report on the effect of the polyethyl- 
ene glycol carbowax-4000 on the hemolytic 
activity of complement, as determined by 
complemlent titrations in the presence and 
absence ad this compound. 

Procedure. Complement titrations were 
carried( out according to the 50% hemolysis 
end-point method developed by Mayer et aZ.,l 
and Kent et aL2 The reaction mixtures, 20 

ml in volume, had 'the following composition: 
1) 1 part complement, the dilution so ad- 
justed as to yield final dilution values rang- 
ing from 1:3300 to 1:950.; 2 )  1 part standb 
ardized suspension of slensitized erythrocytes ; 
3 )  either 2 parts of Ibufflered saline," or 2 parts 
of an 8% sdution of carbowax-401001 in buf- 
f ered saline. The sensitized erythrocytes 
were well mixed with either buffered saline 
or carbowax-4000 solution, and ,then the 
complement addled dropwise with constamt 
agitation. All components were kept in ioe- 
water until time of incubation. The reaction 
mixtures thus prepared were incubated at 
37°C for 60 minutes, with frequent agitation. 
After centrifugation of the mixtures, readings 
of per cent hemolysis in thle supernates were 
madse at 5500 W in a Col1ema.n spectrophotom- 
eter, an optical density od .SO0 representing 
complete hemolysis. Titrations were carried 
out in duplicate. Controls were set up of 1) 
sensitized erythrocytes and) carhwax-4000, 
2 )  unsensitized erythrocytes and carbowax- 

___ 4000, and 3)  compllement, unsensitized eryth- 
rocytes and, carbowax-4000. 

*This work was supported by a grant from the 
National Tuberculosis Association. 

t Carbon and Carbide Chemicals C'orporatioii, Results and dis~ussion. None of the con- 
New York. trol tests showed any hernolysis. The results 

1 Mayer, M. M., Eaton, B. B., and Heidelberger, of the titrations are shown in Fig. 1, in which 
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RECIPROCAL OF COMPLEMENT DILUTION (log.sCOl8) 
FIG. 1. 

The 
complement dilutions referred to on  the abscissa represent final dilutions, not the 
dilutions added t o  the reaction mixture. 

Titration of complement in  the presence and absence of 4% carbowax-4000. 

the probit of the percent hemolysis is ex- 
pressed as a funlction of the log of the dilu- 
tion of complement, in the presence and ab- 
sencle of 4% carbowax-4000. The dilutions 
of complement, with or without 4% carbo- 
wax-4000, calculated to yield a required per 
cent hemolysis, als determined frtom th-e curves 
of Fig. 1, are set forth in Table I. A striking 
differewe in the ability of a given dilution of 
complement to lyse sensitized erythrocytes in 
the pr'esence or absence 09 carbowax-40QO is 
evident. Within the range of values for per 
cent hemolysis which can be used with as- 
surance in this technic, the two curvles over- 

TABLE I. 
Coniparison of Reciprocals of Dilutions of (Tom- 
plement Calculated t o  Give a Required Per  Cent 
Hemolysis in Presence and Absence of 4y0 Car- 

l)owax-4000. 

Reciprocal of dilution of complement 
6 7 

70 hemolysis With out carbowax With carbowax 

10 
20 
30 
40 
50 
60 
70 
80 

2000 
1710 
1525 
1390 
12'70 
1165 
1065 

950 

_ _  
3750 
3260 
2960 
2720 
2510 
2330 
2140 
1950 

lap only at  a complement dilution of 1 : 1950. 
a t  this point, complement alone gives 11.5% 
bemollysis ; compllement and 470 carbowax- 
4000 together, give 79.970 hemolysis, an in- 
crease 'of nearly 700%. The RD50 unit 
(that amount of complement required to lyse 
50% olf the sensitized erythrocytes) in athe 
absence and presence of 4% carbowax-4010 
is 1: 12710 and 1:2510 respectively. The fact 
thlat only approximately half the usual amount 
of complement is necessary for 50% hemolysis, 
with 4% carbowax-4000 present, may be of 
practical i m p r  t ance for complement- fixa t ion 
tests, a possibility which is being investigated. 
The other polyethylene glycols are being 
tested for similar activity, and a detailed 
study of the general reaction described ins this 
paper is under way. At present no explana- 
tion of the mechanism of the enhanced hemo- 
lytic activity of complement in the presence of 
polyethylene glycols can be offered, though it  
is perhaps worthwhile to speculate on a pos- 
sible relation between the fat-solvent nature 
of these compounds and the lipidal cornpon- 
ents of the erythrocytic membrane. 

The author wishes t o  acknowledge the technical 
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Received Sept. 26, 1949. P.S.E.B.M., 1949, 72. 


