
TM4 I’REI’AR.ATJ~ )S ()I*’ HIG Ill,\’ (X )N( ‘J4NTRATRJ) ALI,%XCGENIC 
EXTRACTS I:Y 1NC !REASJN(; 1‘1 tJ3 ( ‘( )NCR;\‘TRATl( ,‘h’ OY 

HSl’RAt !!l’lOS 

r. TIllO’l’l I Y ,\Sl) !k\\- ik\U\\‘EEI) ~.‘OJdrENS 

STANLEY 1’. ~J~\JIITOS, ?ii.n, nr;\ft\ (!. ~IISSOS, in, ~AIJ ~‘JLWCEJr, M.d., 

ASI) AJ,ISE I\-. SWIIEI.IC, .\.I.%, ST. JAN-TN, MO. 

E ARI,IER inlpres&tls (*on(*(~rllin# 111dl~ cast r;l&on+ I*; iaqdied thnt it wan 
IlOt llClVlllltll#NlIl~ fo PXtIXd ~)ollvtl ,I1 c.oiirrtit~iltiOtix #lW~tc~t* thlI1 3 pet 

cent to H per cmt wright hy YO~IIIII~. This 0lGiioii w\‘ii,y Im4r~l on the ohserrn- 
tion that the relative activit.y III’ su4 (bstt*ilcts ;rl)lmr(*tdly frliletl to imdrense in 
proportion to the iucrrmt: in estrrlct.iug Cc~tl(~(~llt.~;lt,iotl. 

I~I’OW~II, in 1932;’ reportccl OII yicltln ol’ cst r;lcdicm all IO 20 JWI’ mint weight 
hy voln~iie r&3. The IIIIW rtmc!euf I*HI(vI (dr;t(*ts. as ;I groul~, werc~ IIMW~ nc- 
tive by direct skiu tests than the less ~IIIIWI~~ rntcd OIIWL The total uit.rogen 
values inri*enserl iii i*egular I)rol)cirtioii up to 1% I JIM vent. but at .l7.5 per cent 
am1 20 per cent they W(W not. l~~op~)~iiotl;lt(lly sl rmgw*. Stull mtl his associ- 
atw.‘” in .l!)W. InMy rclm+ed studios uxitig il iiliisiimiii wciglit l1.V volUll1~ 

ratio of 9 per cent.. The vnlucs of td.el ;III~ ~~l~onI)hoi~~,~pr~tie ;1cicl-I~rrc~iljitable 
nitrogen of eslrnctn, raupiri~ ~W~WWII I 1~ WIII ;~iiit !1 per Wit l~oll~~CIlf~~~iO~1Y, 

were linear c~cn rtftcr t.hc~ volumr aT 1lul fillriitc~s wi~x atl,justetl to tlic original 
VdUlJl~ of fluid s.&lctl. ~SlllliVill1 $llllI \‘llll~llilll”’ f0lllltI 1llili ;L II) Il(‘r Wilt es- 
tl?J(*t WIS fiVP timPs lllOl’(* ;ldiv~~ lllilll il 2 Ill’V IWIt CXtl’;lPt. I~U1l1~ll~“ll’t”” llJV’- 

gnred a11 cdrrd whic*h was I’IIW iltltl om*-h;lll’ tim(lzi strotlp*lw tl1;111 the original 
extract IJy drying at 40~ (:. ;IIUI restoring tll IIIV (Ic&*c*cl vo1~I111c~. There WC re- 

pwtn ol’ ttw IIM of IO 1’Pl’ Cwl1 lo 20 lii*r iwil l&St I’ilC’tS 1’111. diiiii*iil illltl c*sl)cbri- 
lllc?nt~rrl Dllr,,()R(,H*“’ 11;. 21. :w. xi. :I:, I7 MlnlkieP7 first informed t.his hllmratory of 
his findings that the yicaltln ol’ nitrog(bll im~rc~,lsc~tI hcyontl thd fo IIV cspccted 
from ini rsainiiintion of tlich e;ii+f Jqm~trc OII I his sill++. 

(‘onsidernldc atlvantnge c~ilcl rc~ll 1’roiti thr I)i~c~l)ii~~ilt.iclil 01’ l~~dlcn cs- 
trn(*t.s of highcbr c~c,naellt.r;it.ioli, xincae t.h~~sc~ l)t’t’l)il rrcl it1 the lnqmrlion of 3 to 
5 (II*. prr LOO ml. estrnrtiiig flui(1, I~;Iw IWII fout~tl fo I)(1 reIntidy lmi)r nnti- 
gem4 for lower animal clspc~iinlent;itioii. It. wils J*cblt t hilt grcaltrr com~entra- 
t.ions of estracts would offer JIIOL’C tlenirahle ntitipcW+. not only for scncritizcr- 
tion of t.he IIIWW nnimcil. hut also for diiii(dd UN(‘. 

I~‘~~t~,llrr~ao~~c~~ nim*e jt h;ls 11rt~ S~I~IWII t hall. glyc?c~rill in the strC*t#h of 50 
per cent 1)rc’serve.u 1110 iic4ivit.v of pollcii ~5tril~ls2” illlll niticcl thr in,jcction of 
-- 
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~‘~epf~ff~i~J)I of Ert~rr(,ts.--l~stI’a(‘ts ol’ low lagwccd ( An~Broaia e&&r) and 
timothy ( P~/~wL ~~nbf~~) pollens WCI*V l)rtq,clrrd hy adding weighed aliquots 
(0.5 to 2.5 grnms) of il single lot of etht+defattecl (Soshlet) pollen to 60 ml. 
sliquots of estravt.ing flnicl. Evn as-lnlfftWt1 Sillillc 1” wss drsignsted as “plain” 
t*st.racting fluid and lhww+ldTwe~l sfihc ~~~lltilillillg glycerin in the coneen- 
tratinn of 50 per cent WilS clcaiRiialc~~l i1S “glycicl4l1iitc4” estrwting fluid. 
Fifty per cent glycerin was used. sinec this connentration ol’ glycerin had been 
shown to maintain stability af ril#\Veed pollen est rnets.“” 

Direct extraction was csrried out with 50 per cent glyeerinated Evans 
fluid. It was evident that t.his procc&u~e would prreludc the dilution that 
necessarily results when glyvcerin is ildtlrd to si.ock solutions after est.raction. 
There arc many reports of the us(’ of glycc~in IIR iI11 est.mct.ant.‘-z* ‘9 iv ‘O*X 

The weight hy volunlt! Wins olI polltIn to extracting fluid used in this 
study were 6, IO. 20, 30, 40, and 50 Kl’illllS pw IO0 ml. These extracts were 
designated as St 10. SO. 30, 10. ant1 50 per crnt cstmcts. rcspcc%ively. All ex- 
tracts were ]mw.ecrsrd in all itlenticdnl Illi\llllCl’. Thorough mising and wetting 
were accomplished by mii~ud ilgitiltioll. The pollen suspensions were then 
phwed in an automatic shirker for OIW hour nt 4’ (‘. IIIUI refrigerated overnight. 
‘1’11~ insoluble rcxi(luc~ was rt~movc*~l by I:uc*hncr filtriltiolt through n single sheet 
of \Vh~~t~t~il~l #l filtrr IHI~W ~111~1 the ~olu~~~c~ of eseh filtrate measured. IXs- 
c!reprrncies due to the eITec*t of Sritx filtration w(‘re miiiimisrtl by passing a 
Rtilllllklld \~olUlllc! (SO all. ) thl*o~lfdl tllc sterilizing filtW pat1 (St-l, 37 mm.). 
The Sit-x filtrates wwc tlispc~nst~tl into sterile (*oiitaiiiers, cultiirrcl, and stored 
at. -IO f’. 

-lRc@jtic: Proc~~rl-r~~rs.-Tl~e ~innlyt.ic+ t.cc~hniqucs whicd were used in these 
skIdies wc’r~ cs..enthIly IIS follows : 

Nitrogen ccmtt!llt wns cletc~ninc*tl hy micro-Kjelclahl mrt.hods described by 
("ibll\Vn~'." ~~:CII 11lld ~5UilPX~Il.~" ~1111 IIillcr 811111 lC(~~p;hto~~.'" 

l’ll(,sl)hot~ulasfie ~lci~l-l,~c~c!il~itaI,lr nit.rogen was determined according to 
the method oE C’oake ~1 Stull.ll’ Hereafter this value will he referred to as 
I’TA nit lv~m. One ~wrhin llitrnawl mlit fIW~-') is equivalent to 0.00001 mg. 
I~liosl~llotii~i~tic~ Ilc~icl-l,r~i]~it-iil)le nitrogen. 

Hecluc+z suhstsm+es. l~-~w~*n. rml ~~nlosrs. wcrc quantitatively estimated 
hy t.hc methods of Somnayi,“” X~~~SOII."~ ,tl~yl~um,~~ and Tlusenn.‘S Hydrolysis 
was c.zIrrirc1 out, wit.h .j N sulfuric acid for three hours at. upprosimatcly 100° 
( ‘.) ~ollowe~l 1)~ nrutrrllizatioll with srsliuul hy(lrosiale. All \-dues of eoncen- 
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tmtioas of reducing sulIstauccs were reported ns glucose in IIIilligraIn per milli- 
littmr. Thtl vnlut~s of IIou~Itl cnrlIohytlr;Itc? were olItniIIet1 IIy subtrnctiug t.ho 
WII~CN of frt~ rnlnci~Ig nuhntnnt~es iu utthytlrolyzctl namples from their cove- 
NlItItItliIlg vnlut3 of t.otal rt~tlut!iIIg s~~lwt~i tIt~ (;I flt*r hytlrolyxis). 

Qunlitativt~ t~hrtIIiIstogt~;uas for itlt~tIiifie;It.itItI of nmiII0 n&l au11 cnrbo- 
hytlrntt~ t~t~ItIlItmt~uts of ihc ttuIIstIIIIt?t~s n~mlyxt~tl wt~! ruII ;It*cortlitIg to the 
IIIei-hods of (‘oustleu nut1 t*o-wGrkcIH.Y I It*ni.“* nt~tl l’IIrtritlgt~.“:‘* 3J Hydrolysis 
ftIr nmino At1 c!lIroIncItogrnIrIN wns IIc~c.ottIl)lishctI with ti N hytlrot*hloric ncid 
iu senletl tuhr nt I IO0 (!. for rightet~u 1111urs followt~l IIy tlryiug nut1 aeration 
nvcr stItliuIII liytlrtIsitlt~. I Iytlrolysis I’or oIrlIohytlratt~ ehronItrt.ogrcIIIIs was 
ncromplinht~tl with I R’ sullbrit* IIt for OIIC hour at 100° (!. ftIlltIwctl IIy ueu- 
trnlixntitm with barium hytlroxidc. 

lIeterminations of plC wcrc lIerformet1 with II Reckmnnn research G np- 
pnra tus. 

The allcrgeaic activit.y of ench extract was estimnt-cd 1Iy the quantitative 
tleternIiIIatitm of its rapacity to ncutralixt~ skin-sensitizing antihody (reagiu), 
accortliug to the method of (‘ooke nuil ctI-workers,“. I2 usiug pooled high-titer 
stwm tIlIt.niIIctl frtIm patieIIts with rngwccd ant1 tiInothy pollinosis. J(riefly, 
I he tcchniyue wnx as follows: Kqual vtIluIiies of a single tlilutitm of serum 
c~rpnlde of pnssively sensitixiug normal 1Iuma1I skin to rngweetl nut1 timothy 
polleus were IIIixetl wit.h t-hc snmt~ va1u111t~ of n at&s of tlilutioIIs of each ex- 
t Pact.. ‘Two to sis hours nfter iu vitro tnisl-tIrt*, 0.1 ml. of ench mixture was 
iujectetl iIItratlermnlly iuto I he hnckx of IIoIIrent?tivr human auhjects. RTiuety- 
sis hcmrs lat.cr. t~h sittl lvns testctl with II1)lIrosiIIIrItely 0.02 ml. of n known 
active cxi rat-t containing 1,000 ph~phot Iuigst ic atrid-pret~ipitablc nitrogen uuits 
(I’W) per Inilliliter. The immediate when1 renctious were evaluatetl after 
IrlIout. thirty IIIiIIutes. The lowest t~otI~rIItratioII 01’ t~xt.ract present in the 
srrum--est.rnt*t misture which inhilIit.etl a ptIsit.ive renrt.ioII ou subsequent re- 
test- wnx tlesignatetl ns the cntl p&It. of neulrnlixatitm. 

~h.y.&!ul (.‘hmm:tmi.~fic.v of E~tr.rrc,fs.-E’rc?l~ prepared extracts showed 
certain tliffereuces ns the eoI~ccIItratitm ol’ est.rnt*titIg mistures wns iucransetl 
from 5 to 50 per ccut weight by vtI1unI1~. 

The volume of the l!uchncr filtmte cleweanccl from 96 t.u 44 per cent of 
the origiual volume GE fluid atltletl for estrnctioII. The tiInc required for Seitz 
filtration increased nplIroxiIIintely sisfoltl. The lIH of t.he filtrates decreased 
from g.0 to 5.4. The c1arit.y of the I~uchner filt.rntes decrensetl. The color in- 
teusity iucreasetl. 

Several changes in appearance of the cxtracts were uotetl after varying 
periotls of storage nt refrigerator tempernture. 

SedimeIItntitm occurretl in all uuglycerinatetl extracts of both timothy 
am1 rrgwcetl pollens. There was int!rclaxetl setlimeutation with increasing per 
cent. estractitm. (‘rynt.nls appeared in t?rrt.niu est.racts of timothy. (bhserva- 
tious WI the nature of thexe tlcposita are tlescribotl in detail in the Bedimenb 
tion set~tiou of t.his article. 
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The pH of undiluted, one-year-old extracts showed a drop from their 
original values (Table I). The plain axtrack. as a group, tended to show 
grent.er fall than the glycerinnt.c*d extracts. The greatest change appeared in 
the plain 40 per cent weight by volume ragwcod oxtrart, which showed R drop 
from 5.62 to 4.93. The range of pIl of one-gmr-old exbrnets WHR 5.95 (5 per 
cent) to 4.9 (40 per cent ). cdonlpnred with the originlll range of 6.0 to 5.4. 

TAHI.): T. I)STEKMISATIIIS OB PII OY I~SIIU.I~TEI~ F:STIWTN 
.._-- ---- 

---- - / gig / na,o,s*T, 1, :;;4a Cl CHhKnF: 
-- -- 

Rngtlwd Pnllcn 

Phin 
1;; 

6.00 5.95 4.05 
B.RS 5.50 -0.32 

2n 5.70 B.lR -0.52 
40 5.62 4.93 -6.09 

5ff$ Glgrrrinatcvl :5 5.93 5.RO -0.12 
10 5.70 5.X +0.05 
20 5.63 6.20 -0.33 
30 6.59 5.25 -0.24 
40 5.5H s.!?n -034 

l’imathy Polleu 

Ylwin 
1: 

6.90 5.f3t-l -0.40 
5.50 5.80 -0.45 

2n 5.5n 5.20 -0.30 
40 5.40 5.13 -ll.2X 

SO”A Glycrrinatcd 1: 6.00 5.R5 -MS 
5.n2 5.56 -6.26 

nn 5.62 5.51 4.11 
3Q 5.60 5.51 -ml9 
40 5.66 5.43 -6.17 
50 5.60 S.-k2 -0.18 

Xzt ratting Fkida 

Plain rind 5.nn i.00 0.00 
50% Glycerinated 

Dilution of the extracts with buflered saline to concentrations of 0.10 to 0.001 
mg. PTA nitrogen per milliliter, in Rome instances, resulted in a slight increase 
in pH after storage for one year. (!riep and associates13 noted a similar change 
in pH with aging of pollen extracts that had been diluted with buffered saline 
to concentrations of 0.01 mg. nitrogen per milliliter. 

The color of most of the extracts became darker with age, particnlarlg the 
plain e&acts of high weight by volume concentration. 

Chemical AnaZyses.- 
A. Total and phosphotungstic acid-precipitable nitrogen: There was a 

linear, proportional increase in the total and PTA nitrogen content of both plain 
and glycerinated ragweed and timothy pollen extracts as the weight by volume 
ratio of extraction was increaed from 5 to 50 per cent (Table 11). These re- 
sults have been confirmed by t.he analysis elf extracts, prepared in a similar 
manner, of four other lots of timot.hy and ragweed pollens. 
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TO1’.\1.-(‘II0 4.iO 

l,.:Ili It.;.? 1.211 I.74 ____ O.!CiS 
0.?13 l.li:! ‘.Bll X.59 ____ II.Wj 

IT,\-Y II 111 
OO~/ (:1JTl~rillrrtf~d TOTAL-k II:41 

ROUNIMWO I.X.5 
TOTATAVTO 3.X 

Timothy 
I’l’h-S Il.‘T 

Plnin TOTAIA-N 0.4I 

-&AI K-l.5 IL!.Cill Ili.Illl ___,. 0.412 
n.5n 17.ll,l l’5.w 34.4lI ____ O.X”li 

Il.52 I.14 --_ 2.4-i --_- il.055 
n..s:i I.!6 ---- 4. I.5 ---_ o.n1)1 

IK~I-NI)-(!tio i*.. 
TOTAL-(!I10 13.00 !!:j.llIl :S.llO -- __ !l.i.OlI ____ !!.4iO 

PTA-N II*‘3 0.4X I.,lli 12% 2.16 9I.j 0.051 .d. 
:jfI’h Gl~wrillr,tcd TOTAl.-K 0.X O.ill 1.X 2.50 Xl!1 3.li.5 II.075 

ROUND-(:I[0 :. .,: 

I iI.ll3&lJ.04I4 I 
l ll.lOlI-ll.lOlf , 
I 0.45l1-o..m 1 
, 0.901l4.01 I , 

, 0 03”41 ,144, 
l cG4i-e:090 j 
( 0.3iO-0.430 ) 
, O.i40-O.RfiO) 

( 0.05”-ll.lltiI I 
, II.IIWll.ll1-l) 

( “..+oll-“.Roo) 

( o.owII.ll.54) 
( 0.070~o.nti5 ) 

‘IYhe totd IWOVC~~ of I’TA nitrogen #‘iIN progrcw4vely 1~s. CVIJII t.hough 
the concmtration of PTA nitrogen increasccl with in(*re;kng co~IwII~~nt.ioII of 

estraction. Table 1 IL talndatew the relative rc~coverirn. ohtninctl with ragweetl 
estracts in t.he upper hall’ nncl timothy (Mt*a(rtR ill the IOWW haIT. ‘1’1~ es- 
traction ratio for both glyc~t~ri~~;lletl mrl IAnin cstractx ix Hhowii in the fir& 
column. There ~IIR grogrc8sivt: rrtl&tioll ill VOIIIIII~ recv~rwtl as t.he ctmce~1- 
tratioii of estraction iiicrciised. until with ~lJW~lGlilttVl 40 ]Wr WlIt l?lpWWtl 

estmct.. for csainplr, oiily 5): p(*r ernt ol’ the ;~tltlctl volui~ of fluid WIN re- 
covered w4 asl.rwt. as rccfw~lf~cl iii the ~tvwii11 ~~~~IIIII. (‘oluI1111 3 rshown the 
linenr increuNe al: PTA nit rogcstl per millilitc~r (II’ es1 rnrt as the tronecntrutio~~ 
~IKW~WXX~. C01unlII 1 csprc~~rs thin ill(*rts;lxetl pateill content 11x per eellt of 
the e(mtent of the 5 per cent weight l)y volnllle (*strilct. W~US. thr -IO per cent 
ragweed cstraet. wax 010 per ~111 ntrougc~r thaii the 5 per cent cstract. ~!olninn 
5 shows that the total l.‘TA nitrogen mrovered per 100 (:m. of estrnctetl pollen 
decremetl proyrefiuively IIN thv coneeutrntion of cstmction increased. ThiR is 
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expressed in Column fi as diminishing per cent of recovery. Therefore, the 
total yield of PTA nitrogen from glycerinated 40 per cent ragweed extract 
was only ‘72 per cent of that recoverable from the 6 per cent extract. 

ma./mL RAGWEED POLLEN EXTRACT 
4th 

3D)- 

ZO- 

LO- 

mplml. 
4.6 

3.0 - 

2.0 - 

1.0 - 

I I 
20 30 

, 
40 

Per Cent Extraction 
50 

FIR. 2. 

The same pattern of recovery was encountered for all the other extracts 
as recorded in Table III. 

The total and PTA nitrogen values of glycerinated extracts of both tim- 
othy and ragweed pollen were 10 to 20 per cent lower than those of plain 
extracts (Tables II and 111 and Figs. 1,2, and 3). Even though glycerin thus 
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TAELE III. I&LATIVZ lsummum CoYPaBGDWITE5PCBCCh'TPOLLENExTBbCIB* 

Ragvoea 

P5OENT 
EXTMO- 

TION 
(w/v) 

(1) 

5 
10 

50% Ql~ti 20 
30 
40 

5 
10 

Pkin 20 
40 

Timothy 
5 

PXlbCENT 
OBIOINAL L VDLUYI 
(5OYL) 

BMIOVEBED 

(2) 

02 

PTA 
NITXOQNN 
(MO. P5 

=I 

(3) 

0.20 

E% 
I$3 
1.82 

0.26 
0.48 
0.05 
2.26 

0.28 
0.50 
1.18 
1.88 
2.50 
3.65 

0.35 100 624 
0.66 102 570 
1.47 424 500 

PEECENT 
OF5qb 

EXTRACT 
(4) 

100 368 
208 348 
420 286 
615 270 
010 264 

100 
178 
356 
843 

100 
206 
416 

8: 
1.285 

TWAL PTA- 

PEB 100 ox. 
OF POLLEN 

516 
440 
301 
200 

533 
514 
436 
363 
208 
350 

L P5 CENT 
or546 

NXTUCT 
(‘3) 

100 

;: 

ii 

100 

iti 
76 

100 

ii 
68 

ii 

100 
02 
80 

346 55 40 44 3.13 005 
l Frwh extra& not Belts-lllterd 

TAELE IV. PHDEIPEVITNDRTIC ACI~PBJJCIHTAEI~ NITROGEN 

Bagvood Pollen 

Plain 

50% Glycerinated 

Timothy Pollen 

Pllbill 

I I 
PTA-N. 

PNECNNT (x0. PEE YL.) 
EX’lltACTION ONN YEAR AT 

(W/v) OEIOINAL 4O 0. PEECNNTLOSB 

5 0.18 0.15 17 

ii 0.70 0.42 0.30 0.62 ii 
40 1.02 1.68 13 

5 0.16 0.14 13 

ii 0.36 0.75 0.73 0.33 3" 

:: 1.20 1.74 1.68 1.12 : 

5 0.27 0.16 41 

io" 1.14 0.52 0.30 
40 2.45 !:i 

iii 
44 

5 0.23 0.20 12 
i: 0.48 Ki 6 

ii 
:-ii 
2:lS 

I:48 
10 

2.10 3" 
50 a.65 2.58 !I 
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reduced the yield of nitrogen, its use had the advantage of providing clear 
extracts in contrast to the extremely turbid and opalescent extracts obtained 
with plain extracting fluids, as described later in this article under gedimenta- 
tion. 

mg. /ml. TIMOTHY POLLEN EXTRACT 
3.0- P.T.A. Nbrogen 

2.0 - 

1.0 - 

I I I 1 I 
5 

I 
IO Par2knt 30 40 so 

Extraction 

Fl& S. 

TOTAL REDUCING SUBSTANCES 

100 - 

60- 

Par Cant Eatraction 

FlK. 4. 

All extracts showed some loss of PTA nitrogen, varying from 2.5 to 44 
per cent after storage for one year at 4O C. (Table IV and Fig. 3). The 
glycerinated extracts showed smaller losses than the unglycerinated extracts. 
This preservative effect of glycerin against loss of PTA nitrogen has been 
noted in other studies from this laboratory.z0 
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B. Zteducing substances: There was distinrt linearity between concentra- 
tion af extraction and content of reducing substances in estraets of both pol- 
lens (Table II and Fig. 4). 

1. Itagweed Pollen Extracts : 

All fresh extracts of ragweed pollen showed an increase of approximately 
100 per cent in reducing substances after hydrolysis as shown by the values 
of bound and total carbohydrate in Table IT. 

Dound carbohydrate could no longer be detected in the plain ragweed ex- 
tracts after storage for one year at 4O (!., whereas the glycerinated extracts 
showed only very slight. losses (Table V). 

TABLE V. RAQWEEDPOLLEN EXTILWTS; ROUSD REDIX!IXQ SUBBTANCER 

PEU CENT FXl’RACTION 
(W/V) 

Plain 

50% Q1yrxxiDatPd 

5 
10 
20 
40 

5 

:8 
30 
40 

ORICIINAL 
1.30 
4.60 
9.00 

18.50 

:-ii 
a:45 

12.60 
16.90 

Ma. 1.m ML. 
(AS CJLUCCSE) 

l-'NE YEAR AT 4' C. PER CENT IAWS 
0.30 a7 - 
0.70 
O.RO E 
2.00 90 

1.30 3 
3.90 
11.10 : 

11.00 
14.00 :"7 

Chromatography studies indicated that glucose and fructose were present 
before hydrolysis and glucose and arabinose after hydrolysis. These results 
are iu agreement with those on ragweed extract.s reported by Dankner and 
his co-workerP and Frankel and associates.1b 

2. Timothy Pollen Extracts : 

The concentration of reducing substances in timothy pollen extracts 
showed no change, or only very slight losses, upon hydrolysis. Stull and his 
co-workers”9 l 3 reported similar findings in studies with extracts of cattail and 
timothy pollens. 

Aging did not result in any quantitative change in carbohydrate content, 
since all the measurable reducing substances in the timothy extracts were in 
the free form in contrast to those of the ragweed extracts. 

Chromatographic studies of timothy extracts, both before and after hy- 
drolysis, revealed the presence of glucose and fructose. Cough,lB using methods 
other than chromatography, found I- arabinose and galactose after hydrolysis 
of sodium hydroxide extracts of timothy grass pollen. This apparently re- 
sulted in extraction of bound reducing substances and destruction of free 
reducing substances. This finding is in contrast to t.hc studies on aqueous and 
buffered saline extracts of timothy in this study and that by Stull and as- 
sociates*‘* l I in which quantitative determinations revealed no bound carbo- 
hydrate. 
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Calculation of the total recovery of reducing substances in relation to 
concentration of extraction yielded the same differences already described for 
the yields of PTA nitrogen. 

Rengin Neutdisation 8tu&s.- The final criterion of allergenic yield 
should be evaluated in terms of biologic activity of the extracts, rather than 
any single chemical determination. Jn these studies, the allergenic activity of 
each extract was estimated by the quantitative determination of its capacity 
to neutralize skin-sensitizing antibody (rea gin). 

TABLE VI. RIMIN N~mmmeamo~ Amxvxm 01 NIXETEEN-WEEK-OLD RAG- 
POLLEN EXTRACTS 

@XWEHTEATION OF JIXTIUCT 
XIX&D WXTH 

BERUY DILUTION 
WEIOHT BY VOLUME EXTRACTION RATIO (PER CENT) 

(IS EQUAL VOLTMES) 5oc/, ULYCEMNATED 

rsu* PEB ML. 5 1 10 1 20 ) 40 ( 5 1 lo”;“20 1 40 
5 ++t +-I+ ++ + +i+ +++ +++ ++ 

:5” 
+t + + 0 ++ ++t +I-+ + 

+ + 0 + ++ + + 

1x: 8 
li 
0 0” i 2 0 t 0 2 0 2 0 

200 0 0 0 0 0 
400 
800 

8 0” 8 
0 

: 0” ii 8 8 
0 0 

Diluent +++t +++t ++++ ++++ ++++ ++++ ++++ -l-H-t 

l PNU = Phoephotunjratic acid-precipltable nitrogen units. 

A. Ragweed pollen extracts: Six neutralization experiments were pelt 
formed with relatively fresh ragweed extract. Five, 10, 20, and 40 per cent 
extracts, studied as described under illethods, after six, ten, and nineteen 
weeks’ storage showed clear-cut linearity in that the neutralization points for 
each extract, when diluted to the same PTA nitrogen concentration, were es- 
sentially of the same values (Table VI). Earlier studies, when the extracts 
were three and four weeks old, showed an unexplained trend toward increas- 
ing activity with increasing per cent extraction (Table VII), which was en- 
countered in three separate experiments. 

Turn VII. REAGIN NEUTBALIZATION Acnvm OF FOUB-WUK-OLD RAGWEED POIJJGN 
Ex~aam 

CONCENTBAlTON OF EXTEACTl 
MIXED WITH 

BEBUM DIW:TION 

(IN EQUAL FOLUY[ES) 
l’NU* PER ML. 

10 

WEIGHT BY VOLUME F.XTitACTIO,Y RATIO (PEU CENT) 

5oc/o GLYCEBINATED PLAIN 

5 ( 10 ) 20 ) 40 ( 5 1 10 1 20 I 40 
+++ +++ +++ ++ -I-++ +++ +++ ++ 

43 ++ ++ + 2 ++ ++ + t 
50 ++ + ? 0 ++ ++ 2 0 
75 +t 0 ++ ++ 0 

100 +t t 0 8 ++ +t II x 
200 ++ 0 0 ++ ++ Q 
400 2 0 8 8 ++ ++ 0 0 
800 0 0 0 + 0 0 0 

Diluent ++++ ++++ ++++ +4-H ++++ ++++ ++++ ++++ - 
*pm = Phosphotungsttc acid-preclpitrble nitrogen UdtR. 
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Furthermore, each extract, after storage for one year at 4O C., neutralized 
human ragweed-sensitive serum in the same linear range (Table VIII). l&i- 
dentally, plain extracts, after storage for one year, showed a loss in potency 
in comparison with glycerinated extracts in that only 50 to 100 units of 
glycerinated, but as much as 100 to 400 units of the plain, extracts were re- 
quired for neutralization of the reaginic serum used in this study (Table VIII). 
These findings are similar to those previously reported from this laboratory.‘” 
The results with plain extracts agree with those of Stull and Sherman& who 
noted a loss of PTA nitrogen and neutralization capacity of extracts after 
storage for ten months at ‘7O C. 

TABLE VIII. RUGIN NEUII~ALIE~TION ACTIVITY OF ON&YEA&OLD R~awmm Pow 
EX~CTE 

CONOIWTEATION OF 
EXTEACTYIXED 

WITH SIIRUH 

Y”axI mx .“Y”PY DIAMU‘IVA. PPI.” \‘mn vuA.*, 

~~QLYCJlIKNATZB PL4I.N 
1 10 I 20 I 30 I 40 I 5 I 10 I 20 I 40 

1: 
+i+++++++++t +++ +++ ++++ ++++ ++++ ++I+ 
++++ ++u +++ +u ++4- ++I+ +++t ++++ uu 

25 +t i-t ++ u + +++ 3-u +++ +++ 
50 

fl 
+ 2 

0’ : 
-H-i- +u +++ +++ 

100 
ifi 

0 + + + + 
200 

8 ii 0” x 
+ 

400 0 0 0” ii 
* 

300 0 0 0 0 0 0 0 0 : 
Diluent ++++ ++++ ++t+ ++++ -I-+++ ++++ ++u -I+++ uu 
l PNU = Phomhotunglltic acid-prccipitable nltrogm units. 

B. Timothy pollen extracts: Three neutralization experiments, performed 
with four- and five-week-old timothy extracts revealed distinct uniformity of 
neutralixation activity of all concentrations from 5 to 50 per cent weight by 
volume (Table IX). The plain extracts showed some loss in activity, after 
storage for one year, when compared with the glycerinateEl extracts (Table 
X), indicating the preservative effect of glycerin, as was encountered with 
ragweed extracts previously noted. 

Turs IX. RIMIN NEUISALIZA~ON ACTIVITY OF FOUB-WQCE-OLD TIMOTHY Pow 
EXTBACIB 

OCNCENlSATION OF 1 
IIxmAaT 

MIXND WITH I 
BEBUYDIL~ON m--. -A._ a. _.^ ,--- _-__-. 
(INEQUALVCL- I  

UMrs) - 5( )%OLYClUUNATED 
fPNU*PERYL.\ 3 

Dilnent +t+++t+t+l-t+++t+++++++f++t++uu++++ 
.PNU = Phoephotungetk 8Cid-Dr8Cidtable nitrogen unite. 
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TABLE X. RMIN N~~TMLIZATION ACTIVI~ OF ONE-YEA&OLD TIXOTHY POLLS 
EXTMCTB 

CONCENTBA- 
TION 

OF ExTRAor 
DcIxmwxTN 

BERUM 
DILUTION 
(IN CQUAL 

VOLUXRB) 
WEIGHT BY VOLUIIR EXTBACTION RATIO (PER CENT) 

(PNU+ PRR 50% QLYCRRINATBD PLAIN 

XI-1 5 1 10 ( 20 1 30 ) 40 ( 59 I 5 1 10 1 20 I 40 
5 + + + + 

; 
+ + + + ++ 

2 8 8 i x 

8 
8 d 

f + + 
f + 

1x: 8 8 no x 0 ii 8 x i + + 

:i ia x 0 0 0 0 0 0 0 0 8 :: 0 0 0 ii 
Diluemt ++I+ ++++ ++t+ ++++ ++++ ++++ ++++ ++++ +I++ +l+t 

l PNU = Phoephotungetic acid-preclpltable nltrogen unite. 

Table XI shows that, since the neutralization activity of each extract was 
linear, dilution of each fresh timothy extract to the same PTA nitrogen content 
resulted in approximately equal values when expressed in terms of total nitro- 
gen content or of weight by volume dilutions. 

TABLX Xl. T IY~THY PO- EXTBACTB; COYPABATIVE VALUES 

I 
PEB OENT 

EXTRACTSON I 
PTA NITROGIEN 

(PNU PER XL.) I 

WEIONT BY VOL- TQTAL NITBOQBN 

I UYE DILUTION (UNITB PRR ML.) 

5 10 l-45.000 15.6 
50% GlylsrinrbM 

ii 1'8 
1-49;400 14.4 
l-52,500 14.7 

30. 10 l-47,400 16.1 

ii :8 l-54,000 l-52,800 14.3 12.2 

Plain 5 10 164,500 17.0 

ii t8 
l-51,600 16.0 
l-57,000 17.7 

40 10 l-49,800 16.7 

Sedimentation.-There was progressive sedimentation during aging, with 
increasing per cent extraction, in all plain extracts of timothy and ragweed 
pollens (Table XII). The protective effect of glycerin in the concentration of 
50 per cent against the formation of this amorphous sediment was marked. 

Ta8r.t XII. SEDIXRNTATION IN UND~.UTBD POLLBN EXTRACTB 

RAQWERD 

I 

TIMOTIIY 

PLAIN 150% (ILYCRRINATED PLAIN 1 50% OLYCBRINATBD 

PeTcent s 10 20 40 6 10 #O so 40 5 10 so JO 5 10 20 so 40 50 
E5tr5ction 

Original + + + +oo 0 0 0 0000 000000 
2weQh + +t ++t ++onooo 0 +++ + 000000 
4 Weeks +z ++++++++i+t 0 0 a 0 0 +++++ ++ OQl-lOOO 
eweeks +++ ++++ ++++ 0 0 0 0 0 + ++ ++ ++ 000000 
1 Year ++t +++++++++I+ 0 0 0 0 0 + ++ ++ +++ 000000 
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Cther observatiomq in this laboratory indicate t.hat glycerin in a wJJceJJlJ?JtioJJ 
of 30 per cent or more ig needed to prevent formation of such sediment in un- 
diluted 20 per cent weight ]Jy volume ragweed pollell ext.raCtS.‘2 SediJJleJJta- 
tion did not occur in the undiluted 50 per cent glycerinated estracts. How- 
ever, dilution with unglycerinated buffered saline of fresh or one-year-old 20 
per cent weight by volume, glycerin&d estrartn from 1c)o,ooO to 20.~ and 
10,000 PNU per milliliter, in some iustauces, rexulted in the formotion of a 
small amount of sediment within a few weeks. Ko such sedimentation oc- 
curred in dilutions of 1,000 PNU per milliliter or weaker concentrat.ions. 

A. Ragweed pollen extrcts: All glycerinated rab~eed e.xtrac?ts remained 
clear during the one-year period of obacrrat.ion. An amorphous, yellow sedi- 
ment did appear after two weeks’ storage in the plain ragweed estracts and 
increased in quantity to an apparent ma.ximum at six weeks (Table XTT). The 
original change in appearance was a homogeneous opalescence and turbidity 
which later separated into layers of yellow, amnrphous sediment and clear 
supernate. The amount of sediment increased as the per cent extraction in- 
creased. There were copious quantities in the 20 and 40 per cent weight by 
volume extracts. 

A few studies were made with the amorphous sediment of the 40 per cent 
weight by volume plain extract after six weeks’ storage. The loss in total 
and PTA nitrogen (0.15 mg. per milliliter), after removal of the sedimeJJt from 
this extract by centrifngation, was nccounted for entirely by the nitrogen 
of the sediment. 

Reagin neutralization xtndies were performed wit.h portions of such aedi- 
ment after it had been washed five times with cold-buffered saline and redis- 
solved. The whole extract, supernate, and sediment solution were diluted to 
equal PTA nitrogen concentration. The sediment neutralized against itself, 
but not against the whole extract. Whole extrnct neutralized against the 
sediment in the same range as whole extract against itself. 

The whole extract and t.he supernate had the same end point of neut.ralira- 
tion. Thus, there was no rlpparent 10.~1 in activity, even though the isolated 
sediment had marked neutralising activity wheu diluted on an equal PTA nitro- 
gen basis. 

Stull and associates42* I4 found sediment in 9 per cent weight by volume 
extracts and reported it as probably nonnitrogenous. The present analysis 
was on a 40 per cent weight by volume extract which may have resulted in 
4.5 times more sediment than Stull’s extract. The quantities thus involved 
probably account for their detectability by differeuca in nitrogen content be- 
fore and after removal of the sediment from the extract by centrifugation. 

Moore and co-workersso noted slow, spontaneous, noncrystalline sedimenta- 
tion in aqueous ragweed extracts and reported the precipitate to be soluble 
in hot water and to be skin reactive. It wa.. suggested that the reactivity 
may have been due to cont.amination with artive components from the whole 
extract. 

Chromatographic studies of an unhydrolyzed portion of sediment from 
two-week-old, plain, 40 per cent weight by volume ragweed extract yielded 
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no ninhydrin-reacting areas. After hydrolysis, however, there was an amino 
acid pattern such as that found by Dankner and co-workers” aud Frankel and 
ass0ciates18 in their chromatographic analysis of dialyzed residue of plain 
estract. The change after hydrolysis indicated that this particular sediment 
cont.ained substances which were protein or polypeptide in nature. The 
presence of bound carbohydrate was also established for this sediment and this 
was identified as arabinose by chromatography. 

In the present study, no attempt was made to establish activity or to 
characterize the sediment in the estracts other than that of 40 per cent weight 
by volume plain ragweed ext.mct, or to identify the possible flavonoid com- 
ponent.s of the sediments as studied by Heyl,?’ Stevens,9s Moore and co- 
workerP 31 and Stull and associates.‘?* I4 

B. Timothy pollen extracts: The changes in appearance of timothy ex- 
tracts during storage at rcfrigcrator temperature were somewhat different from 
those noted in ragweed extracts. An amorphous sediment appeared in the plain 
extracts after standing two weeks, but only in small amounts, though increasing 
with increasing concentrat.ion of cxtract.ion. Sedimentation of amorphous 
particles did not appear in the glycerinated timothy extracts. IIowever, moderate 
quantities of a fine, feathery, light yollow, crystalline precipitate appeared in 
some of the extracts. Since aliquots of the same ext.ract distributed in separat.e 
hott.lcs yielded very different amounts of these crystals, it is possible that the 
surface of the container itself may have influenced the deposition of crystals. 
These crystals usually appeared after two days’ storage at 4’ C. and dissolved 
readily when the extract was warmed to room temperature. 

It is believed that theve crystals are idcntical to those described by Moore 
and Moore”’ as a glucoside, “dactylin,” nppearing in extracts of orchard grass 
and timothy pollen. Stall and asqociatcs43 reported such crystals and confirmed 
Moore and Moore’s observations31 Studies on t.he ident.ificat.ion and allergenic 
activit.y of these crystals arc in pr~gress.‘~ 

IIighly concentrated, potent pollen extracts were obt.ained by simple, direct 
extraction methods, without resorting to subsequent concentration procedures. 
It might be possible to obtain even higher than 50 Cm. per 100 ml. ratio, since, 
in this study, no plateau or any other evidence of saturat.ion was noted. 

The filtrates of the high weight by volume suspensions showed losses up to 
56 per cent of the volume of fluid added (Table III). These losses apparently 
were due to the greater absorption of fluid by the larger amount of dry pollen 
per unit of fluid added originally for rxtraction. No at.tcmpt was made to re- 
cover the abzorbod fluid by rc-rxt.raetion. Tt. was not the purpose of this study 
to ext.ract the maximum from a particular weight of pollen, but to demonstrate 
that when increasing quantities of pollen were added to the same volume of 
fluid, proportionately stronger cstracts could be obtained. Furthermore, re- 
extraction may yield extracts of different qualitative composition. Therefore, 
for the sake of uniformity, the only variable in these experiments was the weight 

of pollen per unit of extracting fluid. 
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Fifty per cent glycerin protected against scdimcntation. Plain extracts of 
high weight by volume ratios became markedly turbid, while glycerinated ex- 
tracts of the same respective concentrationsSand pII remained clear. It haa been 
shown previously that, when glycerin way added to freshly prepared pollen ex- 
tracts to a final cone&ration of 50 per cent, no differcnccs in reagin neutraliza- 
tion activity of t.he plain extracts and such glyccrinated extracts could be de- 
b.?cted.~O 

In this study, the solubility of pollen antigen in 50 per cent glycerinated 
buffered saline was about 90 per cent of its solubility in buffered saline alone. 
Equal reagin neutralization activity was observed, when both plain and 
glycerinated fresh extracts were diluted t.o the same PTA nitrogen content. 
This would seem to indicate that the same antigens were extracted by both plain 
and glycerinated buffered saline, at least within the limitations of rcagin neutral- 
ization methods used in this study. Multiple antigens and antibodies, and their 
possible variabilities in reactivity of reaginic sera must be considered in evaluat- 
ing the results of any experimental studies such as herein presented. The fact 
remains, however, that potent, highly concentrated pollen extracts can be pre- 
pared by direct extra&ion with either plain or glycerinated fluids, the latter 
being more practical. 

It was not the purpose of this study to infer that there is necessarily com- 
plete correlation between allergenic activity and concentration of total and 
PTA nitrogen and reducing substances, since, in another study,3’ ragweed pollen 
extract, heated to 56O C. for forty-five minutes, showed loss of rcagin neutral- 
izing activity, without any loss of PTA nitrogen or bound carbohydrate. Using 
freshly prepared, unmodified extracts, however, the quantitative relationship 
between concentration of these componentv and rcagin neutralization activity 
in relation to weight by volume extraction ratio was distinctly proportional. 

There were certain observations in these experiments that remain unex- 
plained. 

Four-week-old ragweed estracts, both plain and glycerinated, showed an 
increasing neutralizing capacity aa the concentration of extraction increased 
(Table VII). This was less evident at nineteen weeks (Table VI) and even 
less demonstrable after one year (Table VIII). 

Timothy pollen extracts, both plain and glycerinated, showed no increased 
neutralizing capacity at four we&s, as was the ease with ragweed. One-year-old 
plain timothy extract actually uhowed a decreasing neutralizing capacity as the 
concentration increased, although there was a distinct proportional linearity of 
all glycerinated extracts after one year. 

The possibility that unequal dispersion of sediment particles during dilution 
of the timothy extract might account for this observation is doubtful, since 
the plain ragweed extracts containing even greater amounts of sediment did not 
show this phenomena. Further study in the comparison of the chemical and 
biologic properties of the timothy and ragweed sediments might clarify these 
observations. 

The limitations of end point evaluation in reagin neutralization, however, 
may not permit definitive end point determinations in a narrow range of 25 
protein nitrogen unita or less. 
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The fact remains, however, that more active ragweed and timothy pollen 
estracts were prepared by increasing the weight by volume concentration of 
extraction. 

SUMMARY 

1. Highly concentrated timothy and low ragweed pollen cxt.ract.s have been 
prepared by direct extraction. 

2. Extracts of timothy and low ragweed pollens, prepared in increasing 
weight by volume ratios, from 5 to 50 per cent, showed a distinct proportional- 
it.y, indicating extraction in linear ratios, as measured by total and phospho- 
tungstic acid-precipitable nitrogen content, concentration of reducing sub 
stanem, and reagin neut.ralination activity. 

3. The use of glycerinaM extracting fluids was necessary in the prepara- 
tion of such highly concentrated and potent extracts to avoid sedimentation and 
to preserve activity. 
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