
An immunologic evaluation of ragweed- 
sensitive patients by newer techniques 
Richard Evans, M.D., lieutenant Colonel, MC, USA,* Robert E. 
Reisman, M.D., John I. Wypych, Ph.D., and Carl E. Arbesman, M.D. 
Hlfj?lzo, x: I’. 

SI,I.C ral currently nririlnble methi)& for qunnlitation of rraginic nntiOotly arc com- 
pared. l’ucnty-three ragrr:ccd-s~nsiti1.e patients were oraluatcd with the use of the 
follotcing measurements: wrum IgR concentration., P-K titer in man, RAST anti- 
body level, rind leukocyte hi.?tamin.e release. lfsmagglutinntin~g antibody titers were 
also determined. Significnnt correlations were found between P-K titers, KAST test 
results, and IIJE conmnlrations. The cellular responses of histamine release Lo 
challenge by antigen and anti-IgE an.tibody were parallel. The RAST test, P-K 
titers, and IgR conwntrations did not pnrrtllel the w~cles of ,maxi.mal leukoc,qte 
histamine w1ca.w with challenge by antigen or anti-lgh’ antibody. There was a 
wrrclation bctwrn P-K titer and leukocyte sensiticity to a.ntigrn. The hemag.qluti. 
nnting antibody titers did ?wt parallel any of the other mcasuremcnts. It is hoped 
that continued application of thc.se newer techniqws will oflcr a b&ter Ictirl/,r.stctntlin!I 
of the clinical rrsponws in ragwf rtl-.vensitirP patients. 

Rcaginic antibodies arc the immunologic hallmark of atopic disease. 
These antibodies lwlong to a specific class of immunoglobulins-IgE.’ Clilssic 
methods of cstimat.ing their prcsencc have been the direct skin test and the 
l’rausnitz-Kiistner (P-K) reaction. 

Mow rccent,ly, in vitro mctliotls designed to quantitatc this antibody and 
measure its activity hare bcco~nc available. Total strum IgE concentrations 
ci111 he readily cletcrmincd. The radioall(,J,gosorbcnt test (RAST) describccl 
1,~ Wide ant1 co-workers2 scmiquant itativel), measures specific rcaginic antibody. 
111 vitro assay of’ ;Irltigcn-intluc.ctl histamine rcleasc t’rom leukocytes indicatc>s 
the presence of ccl1 fixed reaginict ailtibody.“-” 

The purpose of this paper is to wx~lpa~c: and evaluate the currently a\-ailable 
techniqncs in ragweetl-sciisiti~tl patients. A4 sulvcy of a population of 2.3 
r;lgwcctl-scnsiti~~ adults is prtwnttd. The following measurements were made : 
1gN concentration, P-K titer, RAST antibocly level, leukocyte histamine rc- 
least with challenge 1yc ragwocc1 iIlltigW1 id anti-1gE ant.ih0d.v. and hcmag- 
glntiniltillg antibody titer. 
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TABLE I. Age, years of symptoms, hemagglutinating antibody titer, P-K titer, RAST test, 
IgE concentration, and leukocyte histamine release in 23 ragweed-sensitive patients 

RAST 
Svv- test 

tomr I % 
’ Ago (NO. stan- 

Patient (yr.1 I I yr.1 dard) 

s. (‘. I4 3 205 
.I. I{. Ii .15 191 
)I. t:. “9 12 142 
K. I,. “I 1" 99 

P-K 
titer 

kG 
concen- 
tmtion 

ht./ 
ml.) 

140 

I Leukocyte histamine release 

Antigen I Anti-IgE 

s. I<. 03 15 56 ";(I 80 .X0 511 5.0 x IO-:! 11 --- 
13. T. 45 32 42 90 95 20 52 5.0x 1W 12 ---- 

J. (;. 48 36 27 31 
Ii. t:. 2-l 12 17 xl 
S. N. "3 10 16 90 

12 -- 
55 2.0 Y IO-‘? 
56 2.6 > I o- 1 
24 
13 - 
40 -.-- - 
55 ; ,‘i x I 0 L’ 
14 ..-- 

One standard ragweed serum was placed in serial dilution in all rwipic:nts to assure cum- 
1):tr:tbility. 

Hemagglutination 

Hemagglutinating antibody t.itcrs of all scra were dctcrmincd by a modified Feinberg- 
Flick technique.ls 

Statistical analysis 

The Spearman rauk correlrttion coeficicntl~ was employed in a statisticnl analysis of the 
llat:t. 

RESULTS 

The data arc shown in Table J. Correlations arc showy in Table II. The 
P-K titer% varied from less than 10 to 4,320. The NAST antibody concrntra- 
tioll varied from 5 to 205 per cent of the standard serum. The JgE serum COII- 

cent&ions ranged from 15 to 3,450 ng per milliliter. There is a highly signi- 
ficant correlat.ion (p = <O.OOl) betwcfn the P-K and RAST results ant1 
a significant correlation (p = <O.Ol) between the IgE concentration and 
the RAST values. P-K titers anti IgE concentration tlid not correlate so well 
(: 1) = <O.OS). 

Four of the 23 patients’ leukocytes did not release histamine when challenged 
in vitro by antigen (WHE), and those of :3 of these 4 patients did not rcleasc 
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DISCUSSION 

The methods usccl in this study rdlcct tliffcrcnt component,s ol’ the iillcrgic 
state. The P-K test is a time-honored nWhod of quantitating thr amount. 01 
spchcific! renginic antiho+ present in a paticlnt’s strum. This test is very scnsitiw 
i l l l l l will tlcm0nstr;~t.c ilS little as O.OOI pg of antih0~1~ nitrogen.” 

The HAST test is rtlso ;I scnsit ivc> mcasurc Of specific nntibOcl,v of the Tgl3 
vl~iss. ;\ sensitivity in tlw range, o(! picoprams per microlitcrs Of IgF: antilwtl? 
has hw1 rcqx)r~cvl.7 The HAST test is m(~rc quantitatiw than the I’-K wactioll 
a:111 c~liniinattw the Viirialdc of ;I rccipicwt. 1diirgCr iiumhers of strum s;lmpl~w 
CIII 1)~ IlilIltll(~~l ill thch HXST test, ;111(l ;I VIMI* cliffcrcnti;~tion among the sarnplw 
is mor(’ re;ttlilv ;~c*hit~~d. The highl). signifwnt wrrelation ~C~WWII EAST 
tcbsi rosults illIf the P-K titers iniplics that the tests ;iw inoasnring the s;iIn( 
;iritilm(l~~. 

Allcrgio patients have inweasctl c.oIlc,elltratiOiis of 1gE in sc~ra.‘S \\‘e fo~intl 
il rough c.orrclation het.w\‘ccn P-K titer a11(l IgF: concclntration and :l significant 
c*orrclation hctween RAST test rrsults anit IgE concentration. Tt. is prd~l~lc 
thcsc patients st’ra containctl antil~o~lif.3 of t.h(h TplS Phiss to more than r;ipvcccI 
i l l l l iqil illOIltl. 

;\I11 igcn-induc.c(I Iwkwytc histamine rc~lcasc is ills0 tlepclltleut U~WII thv 
prwwc of rcaginic antibody. Fixation Of IgE to Icukocytvs, specifically I)asO- 
phils, has Ixwi dcnionstratccl.‘g The sensitivity of allergic patients’ cells to antigen 
for hist;inlincl rcleasc prallels tlitl se\-crity of spzptonis which the patients 
(5p(~ri(~iic’(~.2’~ This correlation has been found to 1)~ more significant t hill1 the 
corrclatic-m Iwtwccn P-K titers and s,~mpton~ SC’OIYS.~~ 

In this study, wc foun~l no wrrclation Mwccii the tests for sc’rum reaKinic 
antibotly (P-K titttr or R.AST) ant1 the cell rcactivit!- to antigen or ant.i-IgE: for 
histamine rcdwse. There was a corrdation hetwcen P-K titrr and cell scnsitivit\ 
to ilntigen for histamine rcleasc. There was not a wrreltition l)etwcen RAST test 
rwllts ;~lcl the wll sensitivity to ilrltigen, howcvcr. ThcJrclfore, the response of 
sensitized lcrtkocytes to antigens for histamine relwsc appears to he &q~~clent 
upon some factors in addition t.0 sc’1’u111 rcaginic ;Intihod\- c~onc~entratic)I~s. This has 
b~11 suggested by T,cvp and co-\vorkers.“. 2L’ Thcsc authors usccl the tcchniquc of 
pilssivr sc‘Ilsiti;l.atioIl of sclec’tc1tl Ilonallcrgic I~OIIOI* l(~ukoc.~trs to cstinlate rcaginic. 
ilIlt ibixl>- t itws. 

‘I’hc cc~llular r~y~01iscs Of histamine rc~lc;~se to :int.igen illltl illlti-IgK \V(‘l’(’ 

reguI;dy ~mrallel : The wll reactivity to :~lltigcll antI arlt.i-[gE an(l t]lc eelI 
rc;id ivitJ* till11 sensitivity to ilIltigtxl1 showc~cl highly siguifie;int. correlaticjiis. \Yc 
ww ahlc to confirnl the prwious rcpwt t)lilt scnsitixccl Icukoqtes respcm(l to 
ilfltig~~t1 with glc;ltcr aItlollIlts 01’ hist;llIliIle rclc;lstb t]lllIl that nT]lic]l is ill(lIl~~p(j 

I)?- iiIlti-1gE.l” It, 11:~ hcen sllggdctl” th;lt lt’ukocytes of :lllcrgic~ intIidtlu;lls 
IX~~~~;ISC more histanline than no~m;~l I(~nkoc*!~tt~s whp~~ rcavtc(l H.ith :lllti-lgE. 111 
tllis stlltly the vorrclations IwtwecIi wruiii IgI< wiicwitl~tion antI cy~l] re;lcti\.it> 
t0 illlti-Igl’: \vaS ?Wughly sigllifieailt. Ot.ller stllciicx Ii;i\e l-rportctl ;i Ill()rp sig!rjif- 

icilllt ~~OlT(~liiti0ll htwwI1 thcsc two filc’tors.“~ z2 lmt iinportilnt c~scc~ptions must 
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