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The effects of nitrogen mustard wore examined by 
addition of 0·1-10 µg/ml. to louoocyto suspensions con­
taining PHA (2 µ1./ml.) and counts wero made in 6 days. 
The addition of 5 µg /ml. of HN2 allowed tho survival of 
about one-half of tho lymphocytes and lymphoblastoid 
cells. In contrast, this concentration of H:N'2 killed 1111 tho 
lymphocytes in control suspensions without PHA. The 
flnding indicates that PHA protected lymphocytes against 
tho radiomimotic agent HK2. 
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IMMUNOLOGY 

Relationship of Antigenicity and Degree of 
Tolerance to Heterologous Serum Albumins 

in C51BL/6 Mice 
hr an attompt to examine tho dotormining factor(s) 

for induction and duration of tolerancm it had been shown 
that thoro was no correlation botwoon persistenoo of 
labelled antigen and duration of toloranco, and thoroforo 
it was concludod that porsistonco of antigen per se is not 
tho dotormining factor for m aintaining the tolerant 
state1 •2• In tho work recorded h ero anothor paramotor 
was examined, namely, tho antigonicity of several hetero­
logous proteins. Antigenicity was compared with tho 
previously obtained results on tho duration of noonatally 
induced immunological unresponsivoness1 • 

Groups of 5 C57BL/6 mice (20 g. malos) were given a 
single injoction of oithor rabbit (RSA), human (HSA), 
chicken (CSA), sheop (SSA), equino (ESA), or bovino 
sorum albumin (BSA) incorporated into incomploto 
Fround's adjuvant. A total amount of 0·05 ml. adjuvant 
mixturo containing various amounts of antigen was 
injected and distribufod among throo foot-pads•. 

Antibodies wore dotormined quantitatively by the 
ammonium sulphato technique df,seribod by Farr•. 
Individual mouso sora wore a..:;sayed by using five-fold 
dilutions boginning at 1 :40. 

The diluent was 10 per cont normal mouso sorum in 
borate buffer (ionic strongth 0·l, pH 8·3-8·5). Antigen 
labolled with iodino-131 was used in a concentration of 
0·02 µg N/ml. Antigen binding capacity (ABC-33) is 
givon as µg AgN' bound por ml. of undilutod serum. 

Tablo 1 shows tho antibody rosponso to a single immuniz­
ing doso of 100 µgBSA 15, :30, 50, and 84 days after injoc­
tion. By this criterion HSA is tho most offoctivo antigen 
followod by RSA, CSA, BSA, SSA, and ESA. Tablo 2 
shows the minimal amounts of antigen necessary to 
induce an immune rosponso. Again HSA, RSA, and CSA 
appoar to be tho most, offoctivo antigons, since all animals 
rospondod to 1 µg of those antigons. wheroa.8 only 2 out of 
5 animals responded to 1 µg SSA and there was no 
rospornm with BSA or RSA at that concentration. At a 
concentration of 0· l µg, tho only animals which rospon­
d()d woro those which had beon injoctod either with HSA 
or with CSA. 

Previous rosults1 have indicatnd that on neonatal 
injection of 20 mg protoin thoro is tho following order of 
duration of toloranco: SSA and BSA causod most pro­
longed tolerance, followed by ESA and RSA; RSA and 
CSA wore tho antigens with which it was most difficult 
to inducu a tolorant state. Whon challengod at 12 wonks 

Table 1. ANTIBODY RESPONSE TO HETEROLOGOUS SER,H ALBUMINS IN 
057BL/6 MICK (ABG-33 .U'TER INJECTION OF 100 µg IN 0•05 ML. OF 

INCOl!PLETE l!'REUND'S ADJUVANT, 3 FOOT·PADS) 

Antigen 16 
Days after Injection 
30 60 84 

RSA 1·55 ± 0·75 6·\lO ± 3·24 16·91 :t 5·28 12·32 ± 6·80 
HSA 1·8\l ± 0·41 10·76 ± 4·00 28·00 ± 8·16 29·87 ± 11·73 
CSA 0·99 ± 0·16 2·02 ± 0·59 6·12 ± 0·46 10·76 ± 4·20 
SSA 0·86 ± 0·18 2·54 ± 1·00 3·68 ± 1·25 6·11 ± 3·55 
ESA 0·84 ± 0·31 l ·ll7 ± 0·64 2·71 ± 1·10 3·56 ± 1·00 
llSA 0·47 ± 0·41 4 ·07 ± O·ll3 7·19 ± 3·52 6·17 ± 2·06 

T:tb!e 2. ANTIBODY ltES~0NSE TO HETEROL0G0US SERU)l ALBUMI.SS IN 
C57 IJl,/6 MICE (ABO-33, 40 DAYS AFTER INJECTION OF A.snoEN I.S 0·05 ML. 

OF !.SC0lIPI,ETE J;'REU.SD'S ADJUVAXT, 3 J<'0OT·PADS) 

Antigen 
RSA 
USA 
CSA 
SSA 
ESA 
BSA 

10·0 
ll-02 ± 0·52 
7·07 ± 3·02 
6·83 ± 1·76 
2·27 ± 1·76 
0·76 ± 0·32 

1-58 (2) 

µg injected 
1·0 

2·46 ± 1-49 
4·27 ± 1·57 
1·08 + 1·44 

0·21 (2) -· 

O·l 
not dono 
1·27 (2) 
0·13 (1) 

Figures in parentheses show the total number of mice which gave a 
measurable ABC-33. 

* No detectable antibody. 

of age, 25 por cent of tho mico injected with SSA wore still 
fully tolorant,. Taking this as a criterion, toleranco to 
BSA lasted approximately 8 woeks, to ESA and HSA 6, 
and to RSA 4, whorou.s nono of the mice injoctod with 
CSA was fully tolerant whon challenged 4 woeks la.tor. 
As can be soen from those rosults and tho present findings, 
thoro is no correlation botwoon the capacity of an antigen 
to induco the formation of antibody and its capacity 
to induce and maintain tho tolerant stato. This suggosts 
that those processes are modiated by difforont properties 
of the antigen. 
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Apparent Inability of Polypeptides 
constructed from D-Amino-acids to 

stimulate Antibody Formation 
Gill, Gould and Doty1 have demonstrated that whilo a 

synthetic polypeptide containing the L-amino-acids of 
lysine and glutamic acid stimulates antibody formation, 
a similar polypoptido constructod from D-amino-acids 
doos not. Two possible oxplanations were offerod for the 
inability of tho latter to stimulate antibody formation: 
(1) somo foiluro in tho soqucnco of stops leading to anti­
body production, including the possibility that the 
'n-polypoptido' cannot bo transported to tho sito of anti­
body production, or that some proroquisite hydrolysis 
cannot bo performed by tho usual enzymes; (2) the in­
ability of they-globulin uhain to fold around tho determ­
inant portion of tho 'D-polypoptido'. 

An altornative explanation for this phonomenon is 
prosontod hero. Antibody formation is generally stimu­
lated by ropoatod injections of antigen. However, it is 
well known that tho presenco of a continuous oxcess 
antigen inhibits tho synthesis of an antibody2• Con­
tinuous oxcns8 of antignn may bo brought about in two 
ways: (1) by the administration of largo and ropoated 
doses of antigen; (2) by the administration of an antigonic 
substo.nco which tho animal has no moans of broaking 
down or eliminating. It sooms likely that tho 'n-polypop­
tidos' porsist for long pHriods oftimo without being brokon 
down or oliminatod, since thoro aro fow enzymes which 
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