
The potency and antigen E content of 
commercially prepared ragweed extracts 

This study compares several methods for tlwir ability to cralvatc the potc~~rcy c~,f 
mm mcroinl extracts of Taglc;eca pollen extrcrct. AflmpTis of short ragl~cerl p/1( ri 
trblergenic extrncts were pwchnsed from six com~mercitcl mnnzl,fncturers rrnci u’~tP 
assayed for antigmt E rrnd PNU content, as udl as for rcnctil;ity in ragx:erd-sense- 
tiur human beings by direct skin test rind by in oiti-0 l~istnmine v,electst-. I7wnnrt 
rcwticity correlated extremely we71 with the trntigcn B content of tkc ext,acts drspitt2 
grc’tr,t ?:wintions in the amounts of antigen E prcsrnt. l’he PATO content ns lohclrd 
or as ussayetl in our Inborntory .sho~~.d no cowelntion witlr. tither aiatigan B co71 tent 
or degree of reactivity. There w.w n hundredfold or ,grenter difference hekeen the 
tstftigoa B content and correspondin. bio7ogic nctirity of crtrncts lnbeletl to htwc 
th,. s(lmc PAW content. IZcsults Indicate th(lt dorcb7r dif~lcsion rl~~tcrminntions CI/ 
ccdi,gcn R content uvuld be a sntisftrc+ory mcthotl for t/If: sttr?tr7clrtl%s/rtirJn of tll,,. 
poti nmy of ~tr~~1~cca p011~1~ allergenic cxtroct.9. 

S tandardization of allergenic extracts of pollens, molds, danders, etc.. has 
bet>n a continuing problem since the introduction of prophylactic inocnlatioll 
(desensitization). Wide variations in potency, as mcasurctl by reactivity ill the! 
skin of sensitive individuals, of diffrwnt lots of (astracts of a pa.rticuln 1 
species of pt~llcl~ are observed commonly. Herrc~, w1lc11 21 I~CW lot of :tn <‘st l*ilct, 
is to be usccl for dcsensitizatioii, it is CllStOllli1ry to illit iiltt) tl*c;ltnltwt with ;I ltnvt~l’ 

tlosc although the new lot is the same labeled strength as tlltl lot uwl previously. 
Allergynic extracts of whole pollens arc ~~sunlly complicated misturw, ant1 

it has been difficult to determine which constitut~lrt (s) is responsible for (11 icit ill: 
eitlicr an allergic reaction or thcrapentic cffcct- dnring imrnurloth~~rilp~. ~Tt~thotls 
of csprcssing potciicy have been largely indirwt ant1 l);rwtl c>ithcr on ii silllplti 
ratio of weight of raw source material to \ollltirt~ 01’ cast I’ilt*tiIlg flnitl 01’ 011 fht~ 

total or the protciri nitrogen of the t~stract .I 
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Since most allergens appear to be protein in nature, designation of potency 
by protein nitrogen units (PNU) (defined as 0.01 pg of phosphotungstic acid- 
precipitable nitrogen) has gained wide acceptance. PNU content, however, is not 
necessarily related to biologic activity, as these crude extracts contain proteins 
which are not allergenically active. *, 3 Furthermore, specific protein allergens 
may be denatured during extraction or storage with loss of their biologic 
activity and yet still appear as protein in chemical determination. 

The identification of individual allergens and their isolation in a high degree 
of purity provide a new approach to the problem of potency standardization. An 
example of such an allergen is antigen E of ragweed pollen. This antigen repre- 
sents a major portion (90 per cent or more3) of the biologic activity of the ex- 
tract as measured by skin tests. Two trials of immunotherapy of hay fever with 
purified antigen E have demonstrated clinical efficacy with adequate doses: in 
one,4 results were similar to those obtained with crude extract; in the other,” 
antigen E appeared to be slightly less effective than crude extract. 

Such considerations prompted an exploration of the relationship between the 
antigen E content of commercially prepared extracts and their biologic activity. 

In the present study 6 lots of commercially prepared short ragweed allergenic 
extracts were examined for the relationship between antigen E content, PNU 
content, skin reactivit,y, and ability to release histamine from leukocytes of rag- 
weed-sensitive persons. The results indicate an excellent correlation within the 
measurements of the two biological activities and between these and antigen E 
content, but no correlation was noted between these three parameters and the 
PNU content. 

MATERIALS AND METHODS 

Extracts of short ragweed pollen were purchased from six United States 
licensed manufacturers. Antigens E and K and rabbit anti-E serum were ob- 
tained from Dr. Merrill Chase acting for the National Institute of Allergy and 
Infectious Diseases Committee on Standardization of Allergens. The antigen E 
content of extracts was determined by gel diffusion on microscope slides.3 A 
dose-response curve was prepared by measuring the distance between the front 
of the gel-diffusion band and the center of the antigen well for 4 serial twofold 
dilutions of antigen E. The concentration of antigen E in an extract was then 
determined by the distance traveled by its antigen E band relative to’ the refer- 
ence curve. Antiserum to whole short ragweed extract (anti-SRE) was prepared 
in rabbits by Mr. Donald Hill of the Division of Riologics Standards. 

Gel diffusion also was carried out in 60 mm. pla,stic Petri dishes containing 
8 ml. of 1 per cent agar and 1 per cent sodium azide. The antiserum (0.2 ml.) 
was placed in the center well and permitted to diffuse for about 20 hours prior to 
addition of antigen to the outer wells.” 

Skin reactivity was determined as the highest dilution of each of the 6 prod- 
ucts giving a l+ reading when 0.05 ml. of serial tenfold dilutions were injected 
into the skin of the back of 5 untreated ragweed-sensitive human beings. If a 
1+ reading was not obtained, interpolation was made between the dilution giving 
a 2+ or greater reaction and the dilution giving no reaction. 



TIistaminc rclcase was carried out, with the use of the isolated pcriphc’t’;ii 
lcukocyt cs of 5 ragwe”ed-sensitive patients; thttsc paticiits were dif’fcrent I’rt~nl 
thoxt usctl for the skin tests. Several dilutions of’ an extract wcrc cmplo,Wtl allll 
il clost~-~~t~spo~~se curve constructed. The concent rat,ion of each ext,ract rcqrlircti ::) 
libcratc 50 per ctnt of tlic histamine Was cst imat (It1 graphically iIS prt~\iollsl! 
tlescribed.7~ s 

Tn ortler to free these relationships from a dcpendencc on P’Fli or other 
la~,orato~y-dcterrnirled parameters, the minimum volume of each cxt,ract i ;IS 
rccei\-ctl from the manufacturer) required to produce a skin reaction or 50 11t.l‘ 
cent histamine release was used as a measure of reactivity. The minimum ~olurr~t: 
was computed from the dilution employed am L the volume injected intradermai - 
lp 01’ ildtlN1 to the reaction mixture used for histamine release. 

PSI; were determined by analyzing the precipitate obtained with phospll~~- 
tungstic acid by the method of Stull, Cooke, mid Ttnnant!’ and compared wit 11 
the I’NI; on the label of the lot of extract. 

RESULTS 

The presence of antigen in the 6 ragweed extracts was determined 1)s gc>l tlii’- 
fusion (Figs. 1 and 2). The upper portion of Fig. 1 shows that cxt,racts 2 and 5 
gave an intense gel-diffusion band. The band of estract 5 joined directly with 
the band produced by antigen E, and the band of extract 2 joined the anti&Wi 
5 band, showing that both of these extracts had antigen 13. Extract 6 hat1 a 
ret-\- Sllldl quantity of antigen E and also a Slllilll quantity Of antigcln K :IS 
rcvcalcd by the anti-short ragweed serum 11ands in the lower portion of I IlP 
Fig. 1. In Fig. 2 in which the center well contained anti-short, ragweed strum. 5 
of the 6 extracts gave one very intense band; extracts 1 and 2 had several othc:r 
bands of lesser intensity, while extract 6 had only one rather weak band. Tl~c 
,joining intense bands were shown to be due to antigen 14 by a. gel-tliffusion 
procctlnre similar to that employed for the test shown in Fig. 1. The tr~a~~tf 
amount of antigen E in each of the 6 ext,racts may be found in Table I. 

Fig. 3 demonstrates the direct relationship between skin reactivity and hisia- 
mine relcnse for the 6 extracts. In both tests cstract I was the most IW& i\-c 
and cstrart G, the least reactive. The other 1 tstrads X-WC irit(!rllii’;fi;lt,(’ it; 
reactivit v 

The ‘&lationship between the ant,igen I{ COllt Cllt Of ~‘~,lCll CXtl’ZlCt illltl Skill 

rctactivit:- and histamine release is shown in Figs. 4 and 5. Extract 1 hat1 11~ 
highest concaentration of ant,igen E and had the highest skin- and hist;unincb-:ue- 
lease activities. Extract 6 had the lowest concentration of antigen I’, and was 
least reactive in both tests, while extracts 2, 3, ant1 4 were of intermedintcl YWC- 
tivity and fell in the same order as that, of their antigen E content,. 

The lack of a correlation between PNU and antigen E content is shown in 
Fig. 6. TEJC claimed value was obtained from the label, while the founrl v;ll W’ 
was dctcrmined in our laboratories. In either case, the relationship between the 
antigen E content and PNU was completely random. Table I gives the 157’ 
and antigen E values and demonstrates that the ratio of IWJ to ant,igvn ‘1;: rn:Iy 
vary rnorc than a hundredfold. 
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Fig. 1 
Method for identification of antigens E and I< in ragweed extracts. 
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Fig. 2 
Bands produced when 6 ragweed extracts are diffused against antLYRE serum. 

DISCUSSION 

Only a few studies have been made on the variation in antigen content of 
different crops of ragweed pollen or the effect of small variations in extraction 
procedures. lo, I1 Also lacking is information on whether or not variation in 
antigen E content a,ccounts for variation in reactivity in human beings. 

In the present study each of 6 commercial extracts was found to contain 
antigen E, although its concentration in one of them was very low. In the 5 
extracts with substantial quantities, antigen E appeared to be the major antigen 
as judged by the gel-diffusion test; in two of these preparations other precipi- 
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Fig. 3 
The relationship between the geometric mean skin reactivity and the geometric rne:u~ hist:~miur 
release :Lctivity of ragweed estrncts. 

Table I. The antigen E content and PNU of extracts 

Extract 

1 
2 
3 
4 
5 
6 

_.- 
PNlJ 

PNZJ Antigen E Antigen b 

Claimed 1 Found f pS/“l.) Claimed 1 FOU tld 

10,000 12,000 577 17 20 
29,000 9,000 354 - 7 2 5 
40,000 24,000 341 1;; i-1 
50,000 17,000 146 342 I17 
50,000 19,000 101 495 190 
40,000 8,000 20 2,000 416 ---.-. 

tating antigens were represented only by faint lines. The one extract wit,11 
little antigen E seemed to contain more of antigen K, a second allcrg(ln (,I’ r:tp- 
weed isolated by King and associates.3 

In t.his study of 6 extracts, the antigen E content, determined by a relativpl> 
simple double diffusion test, successfully predicted the reactivity of the extract, 
in human patients. This does not establish that the react,ivit)y is exclusively the: 
consequence of antigen E, but it agrees with earlier evidence that antigen 13 
accounts for a major proportion of the reactivity of ragweed pollen extracts.’ 

On the other hand, PNU determination (either by the manufacturer or iI1 

our laboratory) showed a total lack of correlation with either ant,igen X 01’ 
biologic reactivity. Since antigen E comprises only about 6 per cent ot’ tilts 
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Fig. 4 
The relationship between skin reactivity and antigen E content. 
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Fig. 5 
The relationship between histamine release activity and antigen E content. 
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Fig. 5 
The relationship between histamine release activity and antigen E content. 
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Fig. 6 
The relationship between PNU and antigen E contetrt. 

protein in most samples of pollen extract ,3 this finding is not surprising. It 
appears that immunologically unreactive proteinaccous material or nonprotein- 
aceous nitrogen-containing material is precipitated by phosphotungstk acid, 
thus leading to total “protein” values which have little relationship to biologic 
activity in man. 

The dat,a should not be interpreted t,o mean that some mnnufacturcrs rcg- 
ularly prepare “poor” extracts while others prepare “good” extracts. A secontl 
sample of low ragweed extract was obtained from the supplier of the extract wit,11 
the least antigen E and the least reacti&?- in human beings. This sample ol’ :I 
different lot had a high antigen E content and good biologic act,ivit,y. Such ~a ri- 
ation is not surprising since no methods haTe been available for controlling 
the active specific antigen in different collections of pollrn in the process of 
extraction or in the storage of the allergenic t>xtracts. 

SincAc there is considerable cvidcncc that the results 01’ i,nlnlulotllc~r;I1)~ 1 lc- 
IWII~ on thr: dossgc of active allcrgcn, St~ll~dilPtli~ati01~ l)ccomcs an iilcrcasinglj 
imI)ortant problem. Our data demonstrat c 1 hat thcrc call bc il. hlrndrcdCol~i 
differcnee between the active allergen in I\\0 batches of ra~,lveccl-aal(~rgcnicJ ~\x- 
t,ract bearing a label stating identical PNU content,. -4s long as this cont.irlnrs to 

be the case it will be impossible to compare the efficacy of immlmothrra~cutic 
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trials carried out in different centers or even in the same center with different 
ragweed extract preparations. 

In the case of ragweed pollen extracts, our evidence indicates that PNU 
determination based on phosphotungstic acid-precipitable protein is an un- 
satisfactory method for potency evaluation, whereas double diffusion measure- 
ment of antigen E shows promise of being a useful method. The double diffusion 
method employed here is simple and could be accomplished in different labora- 
tories with comparable results if the same standard antiserum and antigen IX 
were employed in each laboratory. 

The advantages of a reasonably accurate method of standardization of aller- 
genic extracts which is based on the constituent(s) responsible for reactivity in 
man are sufficiently obvious not to be listed here. Although ragweed is only one 
of a variety of allergenic extracts in USC, it is, nevertheless, one of the more im- 
portant ones. Considerable work will have to be done before similar standard- 
ization can be recommended for extracts other than ragweed. No other purified 
allergen has been as well characterized as antigen E, and it is possible that other 
extracts will not have single constituents which so accurately predict biologic 
activity. 
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