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:t distinction is matl~. b(‘t u’f rvk m~c~mum crlitiyerk-b~n~li7k!!j capacity of swum fk?kd 

thf, de!~rrc to ,whi& nlktibodies in swum .rc.uponsihle for suck bindin.g ‘may ttifu~nlly 
block wteroxtion betwwn a.ntigen wnd srnsitizrd crlls. Mcaswemenl of histamine 
release from leukocytrs by antigen prc~iowly incubated with sprum WL~ compared 
,wi,th ~l~tse by antig(*n added simuEta?zously with serum. ,I ntigenic rele!nse o,f 
h.istaminc u:a.v mw:h lea blocked ,u:hcn cd+ antigen, and serum antibody II~CW 
brougkt toQeth.er simultaeowly. Under such cirowmatances, measqcl’ement of the in 
vitro blockeng r;acrt of antibodies on the fu?u:ti&uc~ nr:tio?t of antigen it& histamine 

relrnsr yi,elded results which may be found mow relevant to clinical manifestations 
than man’??& a.ntigen-binding capncity of 81?rti?n. 

In 1535 Cooke and associdcs’ introduced the use of the term “bloc.king” 
in connedon with antibodies found in serum of allergic inclividuals, differing 
from skin-sensitizing antihoclirs, but able to specifically combine with antigens 
fro111 allergen cst,racts when mixed with the serum in vitro. The term “block- 
ing” was originally dlosm to convey the idea that blocking antibody “prevented” 
the interaction between allergen and skin-sensitizing adbody on cdls ancl 
so afforded protection from symptoms. This connotdon has grcat.ly influencetl 
the views of subscqucnt. investigators and practitioners. 

III the ensuing 2.5 years, numerous in vitro procetlures have been devised 
for measurement of the so-called blocking antibody, but the role it may play 
in modification of symptoms has not been clarified. All t tic proc~ctlu~s atlvoc~ate 
incubation of serum an(l antigen togcthPr for an hour or tnorc before applying 
some method for measuring the amount of antigen which has combined wit.h 
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PROCEDURE I 

30 min. ANC 0 min. ANC 

0.1 ml. Antigen 
I  

1 ml. Leukocyte suspension 
0.1 ml. serum 0.1 ml. Herurn - 
I ncubnt,e 30 min. Mix, arid to 0.1 ml. antigen 

Add 1 ml. leukocyte RIix 
suspension, mix 

Incubate 15 min. 
(‘cntrifuge withow delay 
Estrwt aliquot of supcwmte 

for llir;tamine aldysis 

or lwen neutralized by antibody. Presumably this was clone to determine the 
maximal content. of “blocking” antibod,v or antigen-binding capady. 

In the body, antigen encounters sensitized cells without, prolonged prior 
cxposurc to antibody in serum. Perhaps the uncertainty regarding the cor- 
rel;ltioll between t,otal titer of “blocking” antibody and clinical manifestations 
stems from failure to clearly seprrate two aspects: (1) the measurement of 
the maximum capacity of the wr~m to hint1 antigen, and (2 ) t ho tlet erminat ion 
of the degree to which such binding capacity may actually exert any blocking 
effwt on t,he functional interaction between antigen and sensitized cells. 
Rspiwsetl in current terminology : ITom much dots specfic TgG circulating in 
tlir blood ;ictually block the interaction of antip with cell-fixed TgH ;1nd, 
wnsequentl~, cellular release of histamine? 

.4s originally proposcd,3 the procedure using in vitro histamine rtlensc from 
Icukoeytes in the measurement. of antigen-neutralizing capacity of serum calletl 
f’or incwbation of antigen ant1 serum together for an hour before adding sen- 
sitized leukocytes. An outstanding advantage of the in vitro histamine release 
system is that conditions for the in vitro stutly ol’ the interaction bctwcwl 
illltigP?l, antibody in serum, ant1 sensitizctt cells can be arrange(l to simulate 
in viro circumstances mow closely than other mcthotls for measurement of 
the ;lnti~rn-l)inding antibody, loosely rcfcrwcl to as blocking antibody. 

I’romptetl by the preceding coxideration, \ve undertook tletermination of 

the blorking of histamine release from sensitizctl leukocytes by antibodies in 

serlun, when it was addccl sirnnlt,al~(~o~~sl~ with antigen, in comparison with the 
l*el(Litse obscr\-et1 when serum ant1 antigen were incubatetl together for 30 min- 
utcs before mixing with srnsitizctl leukoc~-tes. In othw words, the antigen- 
neutralizing capacit,y (SNC) of sc~~um without prior incubation (0 min. BNC) 
was eompawcl to ant,igen-nentrali7;ili~ cAapacit,v of swum incubatctl with tlic> 
;iiit igvii 30 minutes (Xl min. ANC) 

PROCEDURE 

.\nt igeI’-“(‘utr:rlizing capacity of serum KVRS determind as dready describcd,~2 3 exc(apt 
for 111v rrlodificntions of the protocol shown in Procctiure T. 

In hth cases 4 serial conccntrat~ion~ of antigen were tcstd with a normal serum nntl 
the :Illergicz subject’s serum. Maximal binding of antigen occurs within 30 minutes incubation 
:~1 37” C.:+ A 15 min. period was :~llO~vc~~i for his1 amint~ release x8 this proved :dequnti: for 
al)ulldant release (usually maximal release) and hecause an>- blocking effect of autiboclj, in 
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FIG. 1. Concentration-response curves of antigenic histamine release from leukocytes of 
an allergic subject in 0 min. and 30 min. ANC procedures described in text. N.S. = 
normal serum; Pt.S. == patient’s serum. 

serum on the early phase of release of mediator in likely to be most pertinent to clinical 
symptoms of the immediate type of h,q)ersensitivity. 

RESULTS 

Fig. 1 shows the type of concent.ratiol~-response curves obtained. It is evident 
that a much greatclr concentration of antigen is required to give the same release 
of histamine where ant.igen and serum are incubated together prior to addition 
of sensitized leukocytes (30 min. ANC) than is the case without prior incuha- 
tion (0 min. ,4NC). (Also inter&ing, hut not pertinent to bhe present thesis, 
are the slight. differences between histamine release by antigen with and without 
prior incubation with normal serum repeatedly ohservtXl in the experiments.) 

Table I presents the values of BSC determined at 0 min. and 30 min. fog 
sera from 17 subjects, represent.ing a wide range of antigen-neutralizing capacity 
in Sera as measured in the 30 min. ANC procedure. It is clear t.hat, especially 
in subjects with high 30 min. AT\;C, the value of the 0 min. ANC is considerably 
less than that. for the 30 min. AK\;(?. This means that histamine release from the 
sensitized leukocytes by antigen was considerably less “blocketl” in the 0 min. 
Ah’C procedure when cells, antigen, and antibody encountered one another 
simultaneously (as occurs in the body! than in the 30 min. RNi(J procedure. 
where antigen could be bound by antibody during incubation with the serum 
before the leukocytes were atldetl. 

Apparently when the antibody content of sera is quite high, as somet,imes 
!;een following injection therapy, some blockin, (J of histamine release does occur 
under 0 min. conditions, but to a much le.ss impressive degree than the 30 min. 
AKC value might lead one to expect. 

The protocol shown under Procedures is most convenient to perform, but 

t,he antigen is incubated at 8 per cent concentration of serum in the 0 min. AKC 
and 50 per cent. serum in the 30 min. ANC. This was shown not to affect the 



VOLUME 49 
NUMBER 1 

TABLE I 
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ANC* 
Ratio 

Subject 30 min. 0 min. 30 min./O min. Injection therapy Allergent 

364T 1,300 26 50.0 + rl 
364C 400 83 4.8 + 9 
2108 223 11 20.3 + A 
52N 75 1 75.0 + 1) 
7”L 43 23 2.0 + A 

1480 27.5 3.7 7.5 0 A 
208K 18.0 1 18.0 0 A 
251H 12.0 1 12.0 0 A 
178.T 7.8 

it; 
1.2 + D 

32’10 6.9 + D 
2R0.T 6.3 1.0 

2: 
0 A 

3OOF 6.3 2.3 2.7 + h 
307li 4.0 2.0 2.0 0 D 
223H 4.0 1.0 1.0 0 A 
20X 3.3 2.1 1.6 0 D 
16TiJ <. 2.8 1.0 2.8 0 D 
36is 2.3 1.3 1.8 + A 

“ANC: The ratio of concentrations of antigen required to release same percentageof 
histamine after prior incubation with subjects’ serum and a normal serum, e.g., 

0.42 pgPN/ml. 
-= ANC of 5.” 

0.085 pgPN/ml. 
th z Altrrnaria; D = house dust. 

PROCEDURE II 

50% Serum 8 % Serum 

0.1 ml. Antigen 0.1 ml. Antigen 
II.1 ml. Srrum 0.1 ml. Serum 
Inwbatr 30 min. 1.0 ml. Buffer 
Ad(l 1 ml. leukocyte suspension 0.1 ml. buffer Incubate 30 min. 

Bdd leukocytes in 0.1 ml. (contains sufficient 
number to attain final concentration equal 
lo that in 50 per cent serum procedure) 

results significantly by carrying out the incubations with the serum conccntra- 
tions at 8 per cent and 50 per cent as rshown in Procedure II. 

(‘omparisons of 30 min. AXC g-arc the results shown in Table II. Wh-ich 
procedure gives most precise results could be determinctl by more cxtcnsive 
comparisons. 

CONCLUDING COMMENTS 

The true functional blocking action of serum antibodies on antigenic release 
of mediators in immediate hypersensitivity disorders would seem to be more 
nearly estimated by the 0 min. ANC procedure. Even closer relevance to events 
in the body could probably be obtained by development, of in vitro procedures, 
wherrb~- antigen could be added simulta.neously with serum or other body fluitls 
tlircctly to cells or tissues; for example, antigen could be added to leukocytes 
resuspended in 100 per cent serum from an allergic subject compared to w 

suspension in compatible serum from a nonallergic subject. The term “blocking” 
should bc abandoned in connection with quantities of a.ntibodies in serunL 
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TABLE II 

I ANC 
,----------.- .-- _ ---. . .._..-.. -..-... .-- ..-..._ 

Subject 50% Serum 8% Serum 

39BK 2R8 2X0 
382H 91 S.j 
3961T 31) :i.5 

determined by measurement of’ maxim;31 c3pacit.J for binding antigen and 
should be restricted to measurements of functional cilpacity of antihocl~ to 
inhibit cellular responses to antigen untlcr ph+dogic cuntlitions. This may 1~ 
designated the functional inhibitory capacit\- (FIG’! . 

Some t.hresholti titer of stltibocl!- in serum ma>- be rcquireil to block mediator 
release sufficiently to aff 6x1 product,ion of symptoms, and marked variation 
among individuals may bc nntic*ipatctl. 

Further efforts to appraise the rolr of antibodies in wrum in pathogencsis 
of sgmptoms or evaluation of injection thwap3’ may advantagtxmsl;y incorporate 
a. measurement, such as 0 min. ASC 1)~ the in vitro histamine release procedure. 
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