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AH:-. I'HACT 

:\lthoul{h nrcrotl/lng ang111i,., (Hhettlttt;,J of tlw '-li JH'rflnal \l'nulc;.. and rapillarit·s o f the 

skin i:- u:-unlh apprl'ci<ll!-'cl \ t"uall~ ;1:-. a purpuric papull•. n group of patient:- ha:. been defmed 

m 11hom all of the ;,kin le:.ion:. 11ere urtiranal. !\llrro;.c·opit• examination of skin hiup-._, 

:.pet·tnH• ns ,ho\\t•d fibrinoid nerro;.i;, of tht• hlood \t•ssel \Hill;, . n n Infi lt rate t·tmtaini n g 

polymorphotlllcll'ar leuktlt'yte;,. tragnwntalion of rt•ll nudl'i. and Pxtra,·n:-ation of erythro 

cytes. Arthrnlgia,., 11en• pn•st•nt in 7 o f the A p aut•n ts and arlhril is in :! of the:-c . Two of tht' 

pntit•nt;, C\ p Nil'nn•cl epi,.,ocll's o f ahdommal pain . A svndronw of t•hronit· rl:'lr<H'tnry urticaria 

an·ornpantN I In arthralgias and o<TH;.ionall~ nrt hriti;. or ahclommal pnin and an ele1atl'd 

enthrocytl' sc·dimentation ratt' was rt•t·ogn11ed 1n norwtopt< femnlc• patienh Hlld appear' to 

lw u mamlt·stut toll o l an undc•rh m g nerrot tnng a n g1tt1s 

:\ecrottzing anglllts 1\a,.rulllhl ot tlw ,.,kill u"u­

a ll~ prbt•nt ... rhnit·alh "' n \·anl't\ ol I<"'Hill'- 1hat 
indudt•,., rnarult•s. papule·"· pu-,lu le-... mlarct:-. ui ­
C'l•r -,. and srar,.,. Tlw t·harat·tc·rtstlt pryth<'nl:lltHh 

papule that dor-. not hhm< h \\tlh tht· appliration ol 
t'\lt'rn,tl pr<'"""n· ( purpurtr papu le ! 1s the most 
l~ piral and ron~tantll prc•;.ent eliniral -,ign 111 . 
Althnu)! h clt'srnptlon" ol pat lt'llt:- 11 it hurt trnria u-, 
i he sole• 11111 n 1 fl.>,.,la twn oltu l arwou,., ' asc11l i 11,., l':>. '"' 

in thc·litcnllun• 1:.1 I j. tlw 11hcal1s an mlrequen1h 
rcenl{nin•d pn•st•ntnt ion of' aseulit is. 

r\ group o t fHllll' lll'> t•o mprt~ed prrdominantl\' ol 

nonat opir wonwn w ith duonir urticaria at'l'Oill fHI­

nied h~ art hralgta-. has hern dc•lmentNI. The• 

urllearial sk1n lt•sloll'> 1n th<'~l· patienh "ho\ll'd 

va;.euiltJ;, "lwn " ktn h1ops\ -,pec· tmc•n -, ll<"rt· e:~.am 

in eel. and t hr most ron sl'>ll'ntly abnormal Ia horn 
ton s lu<ll wa ... <Ill c•lt•\ <ttc•d en throl'y te -,edJmenta­

t ion ra1c•. The im idc•nc·c· ol H tst·ult tl!-> masquer;Hiinl{ 

~"' urttearin anHlll)! tncliv iduab \lith ehrnnic rc•tral'­

tory urt1rar1:1 ,., unknrmn . and o nh through rent~­

nttton o t th t" enttl\ by l'\iltnmation ol sktn hiofl"' 
s p ertmc•n ... nut t ht nt•t·c•ssar\ cltntral t:'l<J><'rtt•nc·c· hl• 

gamt'cl to JH'rmtt deltnltton olttH'tdetKl'. progno"l". 
and opt 11nal t rent nwnt. 

MI\IFHIAis "D \IFIIIOII'> 

Pat11•rrt pupulrrtwn Etl(ht paiJ!'nh 1\tth ~ktn lt>-..toth 
that \\t'rl' prc,enl as nw-ed \\heah> that blanched with the 

;\la nusnqll rl'C'l' IINI .Jurw :1. l!J'i I. in rt'\ N'd form.Juh 
l:i. 1!171: IHT£'Jltt•d lor puhhnu w n .Juh t'i. W';'l 

ThiS 11ork \\liS 'upport£•d 111 part h\ tht' Dl·rmatolog\ 
Foundation, und h1 c:ranb HH o,-Jio'o\~1. At 0';'1~:!. AI tn:l.ih. 
and A:\1 o~,;,-;7 !rom tht' \;;lttotllll ln,.lttutl'' ••I lh·alth. 
( f)r Sult•r t' a l'arl lll'rlng Ftollm\ ol tht• \ttl('rintn 
I>Prmul nluglt .tl ,\ ""l't.ttllln . and Dr. (;tgh t' thl' rc·t·lpll'nl 
u l Ht•-.•anh C'art•t•r Dt•H•Iopul£'nt -'"arcl \;\I 111-Itt!l lrnm 
thl' \u1 1unal ln,tl llllP' nf ll l'alth 

From thl' l>t·partmt•nt>- nl Dermawln~~ and \ l t:dl 
t·int• llar,Md !\ll'dit·al !'>t'houl. .tnd tht• ))" i"'"n ul 
Oe r mawlog\ Depart mE>nh nt :1.1 edu·tn<'. P!'ler Bt>nt 
Brt~:ham and Hoben B Bnghum Ho,.pttaf,, Bo,ton. 
:I.Ja,,;tt·hu,l'th. ! lh·rmnt rl'qllt·•t- to l>r Soter. Hoht·rl B 
Hrtgham Hu ... pttal l:lfi Pnrkl'r H ill Avenu£>. Bn,ton, 
~Ia". ll:.!UII 1 

a ppltt·.tttnn ot l'\tt•rnal pn.',.,.llrt' \\tort• "ludiNI ~ our 11l 
tht·,t• mdilidu,tl-. \\t•rt· n•INn•d lor thl' t'\aluatinn nt 
rhrollll' urlll',ln.t 1h,1t ""' rl.'lrat·tor\ to trt'i.llntl'ttl and 
'"''·uhti ... """ tll'tt·rm·d hv l'"lmtnallon ul htup...- 'P'-'t·t· 
nwn-: 1lw rt•m.untng I Jl.lttl.'nt" \\Nl then appr('riatt'd 
lrom I:! dinlt' patit•nt... \\tth thP dtntt·al dw~:n•"i' ul 
urt 1n1n.t hlht•d on tIll' t•n•h mg t•oncepl ol a diniral 
Pill it' l'ht' erupt II Ill ut·rurn·d a-. rrop' ol ft-,l<ln' 1 hat \\t'rt' 
trnnstt•llt 111 dur;~tHtn and ol !('l'tlt'ralitt•d clislrihuttnn. 
1\lult iplt· hltH td ' P''I'IIlll.'lh lrum e;H·h p<ttlt:nl \\t'n col 
lt•t·ll'd ;ll tlw 1n1l litl intl'r\'11'\\ ami ,.erialt\ t ht•rt•a lll•r; 1111' 
'l'rtt \\l'rt' ,.turt·d Ill aliquot... at ill ( . 

l.ahurulnn ,lll<fll'' uhtai1ll'd tnl'l udt•d lll'maloni t. 
ht•nw!('lohi n \\'t•,lt' r!('rt'n t•rvt hron l£' 'Nhnwntnt ion raiP 
!ESB J. \\hltt• hluud t·t>lt nlllnt !\\ HC 'l "ith dillt•rt•lltial 
!lnah·-.,,. t•u ... inophil <l tltl platl'l~t t·oun t'. <lnllnudc•ar 
t:\'1 ,\ 1 1;,1 a nd rlwumnlmd Iii] la1·1or,., -t:rum prott•in 
£•1t'l'lrophort••t' rold il!('ldutmm,, 'l'rologll' tt•st lor svphl· 
lh. hlood·!'ht·rnt'll'\ p rolile iru·hui lll!(' lar1i1 d!'h1dro!(t'll 
th(' t l.l l lJ J, lwpalilh-a.,sonatNI anlil(t'll, hlt~lll ll rt•;l Ill· 
trogl·n. 'l'rlllll Hl'.lllllllll'. Urinalv,.t,..\\ith -t·dinwnt l"l.iltn 
l!l.tt Jon, t' rl'.ttmuw dt•aratw<·. :!1-hr urtm• proll·m. , , ,w,t 
£•\,lllllllalton lor ot·t·ult hlu<l() Pl<'t·trot·ardtogr.un , nnd 
dlbl flll'lliJ.:l'llOI(r:llll . 

ll l.,luputlwlot!l< 'tamuwtwn. Sktn tn•phuw httt(l'' 
'Pl'1'1111l'lb llll',l'llrlll): I llllll \\(•fl takPn !rom skill IP ... IIIlh 

and an acl]al·t·nt dtnll'alh normal an•a altn inliltraltnJo: 
tlw pl'nplwn ol hoth '-itt•,., \\lth liclunllnt' am•,tht•,ta. 'J'Iw 
tl,.,lll' ''a" tt\l·cl tll Ill', tormalill. -tai1wd \\tth lwm.ttn\ 
\ltn £•o,in. iiiHI l'\illllltwd 1\ith a h~:ht llllt'rtN'ope Thl' 
hi, lupathulngu· ertteria ll.i I Ubed for the dtngno~is of 
\'ll'ruht Is un· dl•st·rihed undl'T Rnu/1., . 

. \/r•a.,un•ntnll 11/ cflmplr,mntt r"mpmu•nt'. Efh•tl l\ l' 
molt·r·ult· tilrultons wt•rt tht•d tu rnea,un• ('J IHI, ('I !!lJ. 
(':! IIIIJ. (';llllj. and ('1lll:!j \\ hofl'.,l!rUilll'lllllpll'ml'nt 
<11'11\ll\. (' ft .,,.""' llll'<hlln·d a-,d!'~t·rtheciiJ.Ij. (' fq IJIJ. 
(' ~ p;, J. (';t II lj. ( ·.; I IIi 1. htcl or B I ( ':1 prollt'l i1 atorJ IIi 1. 
and ('l 1nh1hitor ll 'I J Wl'rl' m£•;1,.11rt•d lll1lllllllot'ht•mit·ally 
ll\ rad111l tlllllltllliKlilluslflll ll!l l 

!-;t'aluutiun nf a\uprolt'lll' and lmmWifJJ!Iohu/m., 
BltHI(I w;ts dra11n in to pla .. tit· .,H ill!('l'' ;II 17 (' and 
dt,lnhutt·d lor th1• '"olattun ol r r.voproll'llh into·> ~:It" 
tuhl.'s to oht.un -.('rtllll ur pf.l,ma lurnwd Ill t•thdt'IW 
d t,ltntm· tl'tril.tll'l,ttl' 11.1 Ill!{ mil. Tlw 'Jleclmt•th \\l'rl' 
si'Citnwnt t·d .11 :!;,l) J! lor ltlrn1n ,11 li (',mel t ill' r·£·11,. 
and duls di,t·anlt·d In ord£•r to dt·termJm· t·r\nnit,, 
l.ll·nll punu•n, ul thl• 'l'rtllll ur phhma wer£' lransh 'rrt·cl 

IK• 
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tn ealthrattocl tulw, 1CI.I\ ..\clam-.. Bl'<·tnn . Dl<·kinson 
Com pam) that \H'rt' m.untilllll'd <II I C lor :!-I hr lullnll ('d 
h' !'('ntrtllll(illlnn at 2:111 1: fur Ill 111111 ;II I C 
~wrum 1rnmunugluhul1rts )J!c; lg \1. and lgA 1:!11}. lgD 

[:!!}.and lgE }:!:!} \H' rt' nwa-.ur<·d h\ rad1alunmunud 11tll · 
sion "l'rl'l·lllllg lor lei\\ 11oll•l'lllar llt'tght [7~} 11(\1 1\il~ 

rarrwd out 111 I , pol\'ill'r\ l.un 1dt· l!l'l f :! :l.:!~ I 

1!~.,.,1 I l,. 

The~ paut•nt-. 1 I Hh I I. of "hom I w<'r<' \lonH•n 
und I '''""a man. rungl'CI from :_!;, ton-" \l'ar-. nt a~:t· 

The skin lt>>oions. \\h1 r h appean•d "" ratst•cl. t·n ­
t ht•mutous. ('lrcum,crilll'd "hl'ab that hlnndwd 
with the· appl1ntlllll1 of external pres:;un·. 1\l' rl' 
pre~t'tH in all of the patients. Although t hl' ttrlt 
raria \\as chrontc and otTurred for prriod-. ranging 
lrom I month" to 2:1 H'ar-.. an indi,·idual nop of 
le~llms 11<1" 1 ntn,lt·nt. tbualh la-..ung fewer than -lH 

hr and m no ln-.t:tlll'<' 1non• than ~~ hr . Th<• 
frl'qttem·y of l' )>Ntd!'s of ll'"llllb \\<1'- highly\ aria hie 
and r;tngt•d trorn 111\('l' ch11l: to oncr nwnthl\'. In 
nHN ol the patit•nt" thr Nuptlotb \l<'re char;tclt'r ­
ited as lwmg prurtt 1l or as Jl"""l'"'mg a hurn111g 
qualtt\ . or both rill' skill lt•>-ton-. 1\ere ils\111)llo· 
matit· in pat it•nts '\I> and A~ All arl'il' ol till' 
intC'l-(ttllll'nl \\l'r!' afl<•l'tl'<lln a J..t•nt'raltzed dl-.trihu · 
tion 1 hat indud<•c! tlw palm ... 111 patient H~ and t ht• 
oral mucou" mC'rnhr,\nb in patient;. Cll ;lnd El. 
Li\·l.'<lo rl' t l('ttlan" """ pn•-..t•nt 1n 11 gent•rallll'd 
distrihtttton 0\'l' l' tht· skin in patient~ EL. .\:-. , ;lnd 
H\\'. 

Th<' h1stopat hologit· nllena l L.l] u~<'d lor t hC' 
cliagno~ts of '""ntliti .... ol till' !<lllall. supt•rlltial 
\ ('tlUit•-. and capillum•;. o(' the ~k II) Ill hlllps\ 

~pt•nnwn~ we•re · c•nclothellal ~''rllm~ . neno~1~ ol 
thl• hloocl \l's~t'l w;~ll wllh the prl:'-.enn• ollthrtn01d 
matenal. un infiltrate rontaining poh morphonu­
dl•<~r h•ukon ll'" in ;~nd about the hlood -\l'""l'l 
w;~ll.., and scaltt>r('(l in tlw ltormt~ lragmentatwn ot 
nudL•t l 11\llll'ilr dust I. Hnd e:o.t rantsut ion of red 
blood t' C'II~ I F1g I Each ot the ~ktn le!-iion,., -.hmq•cl 
:.i mtlnr lllll"rt>>-l opie ('hange:-.. Then· "ih £•demn of 
thr superlit' tal portion' of the ciC'rrni,., and an 
ah"l'lll'l' of l'o,.,inophib 111 the cellular 1nltltrntl'. In 
adclttlotl. ~1mtlnr linclmg .. werC' pr('"('nl in ,.,ktn 
h1op!-i\ ~p!'l' l1111'n-. tllkl'n I rom :.ill'!' oll'lrdl·d les111n,., 
lollm\lnl-( rt.>solution !<Ud1 that the "itt:' apprarl•d 
dinirall\' normal at tht' tune of btop~~ :!I hr altl'r 
lwmg ctrdtod 111 pattc•nt>o FD and 1{\\ :'>oormnl "kin 
that had not ht•c•n dinit·all' im·ol\(•d "ho\\e•d no 
patholngu· chang<'" Bu1p-.1C'" 111 1-l control patic·nt.., 
w11 h pt'rsl..,lt•nt urt ll'<HI<l rf'\l:'a lf'd on I\ t'dt•nw of 
tlw uppt'r dl:'rmi-.. and a -.lt :.rht pPrl\ tt-.t·ul ;lr lllfil . 
t ra 1 e ('Oill po~l'!t ot I\ mph< t'\ 1 e-. 

Pa111 and "''line-.-. of the jomt-. o<Tttrn·d 1n I of 
1 hl' pat it>nt ' · these episode-. werl t ralbic•nt and 
lhiJ<IIh la-.ted ll' Wl•r th<tn I:! hr. :\lulllplt tnlnh 
wc•n• allt•t·ted . rno-.t ('ommnnh the knet•s. ankle ... 
\\ri"t" . • llld ltngN,., In ""1111.' ot thl' patients tht' 
in itial l' pt-.odt•-. of art hral.!ia,. and urt ll'Miil lll'gan 
>-lmultalll'ou"l~. and 111 ~nnw p;~tit'nh tlwn tt'ndt•cl 
to he• I'OIH'OI11itant IIIH'IU<lll<~lb 111 the "k1n and 
JOIIll 111\0IH·nwnt. In adrl1t1on. pallt' nb '\D. H~. 
and H\\ clescrtllt'd ot·ta~lonal swellmg ol the1r 
joint~ llC't'ompanit•d h\ 1\armth and t-r\ tlwma. 
Pnttrnt H:-; t•xhiiHtl'cl a lr<msient t'llusulll ol till' 
ktwe. anr! t•xammat ion nt a ,,·nm ial bioJb\ "Pt'n 

I :\Ht.r: 1 

Clm lf'nl and lahorntor. /l'n/un •., 111 patwnt ., u l/1! 1'1/ M'!I lt/ 1' m nmf•·., t••d a., urll<ann 

1'.1111'111 I ' ll H:' ~:L \ll Fl> \II .b H\\ 'ormltl 
\.tlut• .. 

Agt ~(.'' :!:•. F :!~1 . F til>. F :!H. F ,-,I. F :1~. F IIi. F ,.., ~I 

Dural 1011 ,!-;in 111\r .I ' r .-1 vr :!.-1\ r :1,;, 'r ,\ Jl) O' ~ ,.r '' r 
IPs Ions 

Art hrall(las 

F:SH ~ ~ ~ ~ [? §] ~ 
\\ HC ;, , I<Kl .... .-,oo fi .:!Otl 'i,!l()\1 @.s@ i,IOO ~ :; , IIIII 

A:\:\ 1 ·~o 

LUll llllllt'·mll @] , ~ '\I) 1!1:! llih L I·"_J 1:!0 I!J( I <)II :!IHJ 

lmmunul(lnhulith 

lg(; 1 rng ml 1 !1.1 10. 1 Ill. I~• 1.-•.. -, [.-,.~ 911 I '\ '1 . 1 ": :.! ~.-.. " 
lg\llllll(. nlll 117:, I.:l.l I l l I. I I ~ I 1.-. II .~ 1 I 1) . .-, :!.0 

h:.\ 1m): mi l :! " I. t:! :!. ~:! 1. 1:! 1 '-!-> I " · ' I 1:, @£] I II :> .li 

II![) l!ll( lmli .1!1 Oil -' ;,f) [GJ .I.! \1) [ill I:> til-. 

1;:1-: tn:: m it Ill Ill Ill Ill Ill Ill 1">11 111 l1 . (.-,11 

7!'--11(~1 '\[) '\f) \L> 
J. 

;\U not dont•, numht·r- '' .t h1n ltnxh .lrP .1hnormal 'a lilt·,. 
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men ~hollt'Cl rwnnrr11ng '""l'Uiit i-. 1111·oh 1ng tlw 
1 t'nule~ ol 1 ht· ,.,, nm ium. 

:-it•H•n ol till' par it·nt-. 11ert• alehrile 11 hcrc·a,., 
ll'mpt·ratun t·h•\011 inm, "" high a-. Ill. I F nenrrn·cl 
in pat it•nt FIJ and appeart•d 111 prrrrcir f'<H"h 
epr-.oclt· nl ur111.rrlil Onh :! ol tht• patiem-. t•:~ohih. 
ltt•d ~vmptni!J-. or "'1-!11" rndreating irl\ohrmrnr ol 
rht• ga ... trolnlt·-.tirwl lr;H 1 Ahdnminal pain a ... sm 1 
Hlt'd 111th n:n1 ... ea \ollllllng. and diarrht•a that 
I:J-.It·d a hour 7:! hr nn·urn•d 1111 h ""illl' hut nut ,d) 
epl>-odt•-. nl urll('ilfl<t 111 patll'lll 1{\\·. Abdomrnal 
patll ilh·o on urrt•d 111 patu·nt .\:-; . 111 11 hom ,tn 
ahnnrrnul ll x1· lo~t· It'"' 1111,.. pn·>-t'll l 111thou1 t•nn 
t·omit:lnt n•nal di>-t·a:-t• \ llergit· rhlntti>- 11a,.. prh­
ent in JHIIII'Ilt El.. rn whom :-~•usonall'Xat'Prhat ion>­
O('t'urrl'cl hut i11 11hom a lamrh hl>-ton ot ,..irnlbr 
proh)('m>- ll';h uhst•nt :"\ llll' ol tlw patl!'lll,., ,.,hol\l•d 
>-t'lhOr\ or motor nhnnrrn,tlilll'" on IWtrrnlogll' t·x 
arninatrnn. and tlwn· ''"" no t·lldt•m·t• ol pulmo 
nar) dhl.'<ht' lr1 hr-.ton . ph1..,1cal l'\amination. or 
rmbologit· l'\ altr•lllnn 

Thera pt•tttlt' rq.:i nH•n,.. "'t•r 1 he \l'ar' in allnl tlw 
patit•nh had inrluclt•d 1 arrotr-- t'lllllhtnal Hill>- ol 
illlllhl-.lilmllw,.., 1ranqutl11er .... and prt·dm,..ont• 1111h 
min1mal or rro lll'lll'lrt 't•itht•r tlw,..t· nwdrt·ation-. 
nor am otlwr ill-(l'llh could ht· n•lilll'd to till' 
eru pt1on 

:"\ornwl lahnraron :-tud1e,., rrH ludc·d h('maronit. 
hc•moglohin. t•n ... lnophrl and plall·lt•t counh. cold 
agglulllllll .... st•rologlt tt•;.h lor~~ philr~. ,..t•rum glu 
tumit· O\U iart• tll tran>-illllllliiM' and alk,tline pho~ 
plurtn,.,t•. hl.'pilllll>';l;.:-otlatl'cl :rnll)!l'11. blood url.'n 
n itrogen. st•nlm l'rt'iltll11 nt•. unnnly~1" with ;.Nli 
mt•nt I.'XillliiiWtron. :.! I hr nrrrw prot!:'in. crt•at ini1w 
dl'llr:tlll'l', stoolt•\;lllli llil llon for lllTlllt blood. t•lt•t­
t roc<lrdwgram. nnd <'ht•,..l rol.'nlgt•nogram. 

In onh I pat1t•rrt tHSI ''"" tht• l.'r~throntt• 
~edimentallon rail not c•lt•\.tted. and thi-.. "a" tht• 
t·a,...l.' on two dt·tl·rmlrlillt<m-... In the otlwr-;- patit•nr,... 
tlw l.'nthronll ,l'dlnH'ntation raa· "·"' nm,...i-.1 -
rntl'\' l'lt·lall'd 1111h tht· numlwr ol clt·tt•rminaticllb 
rang1ng I rom on<· tothn•<· Tht• >-<·namlt•\!•l ollat·tit· 
clt•hydrog('nas<· "'~"- t·lt•\all•d 111 I ol tlw patienh. 
The 11 h1tl' blood rei I t·nunt in pHII<·nr FJ) w;r-. 
elr1 atC'd 1111 h rlw llW\imum lt•H·I he1ng :1:!. IIlii 
1111 h ">() pnh morphn1111t lt•ar lt•ukoc~ 1e-... I) hand 
lorm>-. fi h mphon lt•s. I monot'\ It'. and I lwsophil 
ln t·ontra,..r. rlw 11h1tt• h.ood l'l'JI count li th lm1 111 
patil'nl ,\S 1111h t hl.' 1111nimum 1alrH· lll'ing .\1)01) 
with a nonnal clllll'rl.'nll,tl t·ounr. 

Rhrunw to1cl lat·tor wa:- prt'>-1'111 onl,\ in patienr 
R \\'. in 11 hom till' trtt•r 11 ;r,.. :.!0.:! 10. 'l'hl' antinuclear 
lnt'tor wus po,...illll' in onh I olthe patienh tFD J. 
wit hotrt otlll'r ,t•rolog~t· ilhnornr,rll ltl'" -,uggc•,..JI \"l' ol 
luplh t•ntht•nJ<llo"'"'· ('rroglohulln>- llt'rl.' <lh;.<·nr 111 
a II ol rlw p:llll'nt " · hoi\ l'\ t•r. a c · r~ ol1 hn nogPn wa,.. 
prr,..c•nr 111 palll'nt H\\ <II a lt•lt' l ol .i' . Quantit.r 
Ill<' an.rl\·-..1,.. ol ,...t•rum lllltnlllloglohulln" 'hm,t·d 
only on·a,...ional llllrdt·rline .th lw r mallllt',.. in tht· 
lewb.. ol lg( ; lg:\1. lg.\. and 1!:1). 1111h no elt•latlon 
ol le1eb ol lgE A -.mall lg:\1 -:\1 t·omponent "·"' 
pres<'nt 111 patient Fl>. and a lm1 -molt•eular-we1ght 

Fl!:t 1u· De1atlol "mall hloocl l'e,,eJ in 'IIJlE'rllntll por· 
I iun ol cit•rnu~ ,howin~t lthrt11111d lll'l'I'O"t~ ol rill' ll',..~t·l 
\\itll-... nn trllilrratt "llh rnam pul~rnurphunudt·ar lt·ttl-.n 
,.,,,.,, nutlt•otr du'l ,tnd a It'\\ t'nthrunll•' tH ,\. E 
1 ~1."> I 

17!-.1 1~\1 ot'nlrred in tht• "t'rtllll ol:.! ol tlw p<lltt•nh 
1 F[) and H\\ I H1 Jlf>l·ompll'nH'nlt·mla rTah. Il l 
11 it h dt•pn•-.,...lon ut tlw It•\ t•l-. ol t ill' t•;HI\ 
t·ompom•nt,..-( '1. ('lq. ('1. nnd ( ':!-otTurrl'd 111 
parit•nt-. H\\ and.\:-- In arlcll t lon. 111 patit·nr \:-. 
tht• lt•\e) ... ol hoth ('I and ( '9 lll'rt' dlmlnl,..lwd. In I 
ol tlw li pal it'll I>- 11 II bout h\pnrnrnplt·nrt·ntl• ln la. 
till' lt'\1'1>- ol ( '!J lll.'rt· elt•l,tled 

,\) though urlll'ilrta 1.., both ent·ountt'rl'd ln·­
qut•nt h and n•c·ngn11Pcl l:'asil\ .... kin h iop;.ll'' l'<lrt•h 
;rn• pl'rlnrnll'd 111 pntic·nt,... w11h th i,.. rl1nin1l pre~t·n 
lallllll .\ ~rt>llp t>l pat il'n l-.. t·ornprt..,l'll JHNinml 
nanth ol lt•malt• 1ndl\ 1dua l,... "'""' n:rognlll'd. 111 
11 hom c-hronic n•lnH·ton Ul'llraria arrum p;lllll'd h\ 
art hrnlg1a" 11,r... pn·:-.1.'111 T ht· rl't'llfrt'lll urtlntrral 
l'rtl pi ion,.. t>l't'U rn·d in crop-.. in 1 ht· ,...kin and on a 
:-lonalh 11llll'<>tl,.. mernbrant•,.., llt•re nl tran>-11'111 
durarion J:r,...ling lt•\ll'r than 7:! hr. and llt•n· gt·m·r 
all\ prurtli<' All patlt·nr,.. h<HI rt't'l'I\NI llll'dll'.rl 
allt•nllon mer a Jll'r rod ol war ... and had ohtallwd 
lllllllm:rl or no rrlwl I rom a ,.ariel\' ul rncdlriltlon,.., 

Sk 111 h1op;.\ "P~'<"IInt•n,.. ,ho11 Nl n lll'not i1 ing 
la,..nrlltl>- 111\nhrrtg thto> ""Jll'rllt'ial blood \l',..,..d,.. ol 
t h(· derm1,.... <l lld I h1,.. w:h nwrphnlogit·alh 1nd1slln 
gul,..hahlt· lrum '""t·ullll'- ntanlif.',.Lt•cl as pnlpahlt· 
purpur<l 111. l'ht•,..t• l1ndrng,.. t'ontrlht 111th thcht' 
rt•pc>rlt•d in l'las-.lral urt1n1ria. rn whirh 1 ht· pn· ­
d umi n:r nt l inding 1;. edema in thf' d l'r ml-. 111 earl~ 
lt•slmh. m·t·a..,iorwlh t lwrt• art· a It'll c·t•JI, ,..t'allt'rl'll 
111 tht• d ermh a:-..:-.o<'liliC'CI 111;h a perrvast"ular in til 
lratron ol hmphot'\ t(';. 111 olclt•r Je,..lon-.. hut 1111hou1 
fihrrno1d nt•t·ro"l" oltlw hlood-1 t•s,...el 11all l:.!.i I Thr 
l.t<·t th.ll the n r,..t·u lrt l,.. 1>- <tppart·n r in the "kin 
hrop,.., "Pet'llllt'lh taken a 1 a t rrne 11 hen t ht• le ... lon 
h.t,... ,.;ulhldt·d -,uggt·-,t-.. tlrat a mt•d1ator em.tn<lllng 
I rom tlw "Ill' of 1 asc·u I i 1 i~ rhu lr,... 1 n t ht• lot·a I 
dwngc• ol '"'-l'Uhtr pt·rllll''lhrlrt\. tht• tnJthtent 
ll<l ltr rt nl till' urticarial rt•;H·t 1011 nn1ld 1m ph t·on­
~umptlon ol >-llh~rraH• or thl· dPit'lopment ol a 
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'\1) nut durw; nurnhl·r- "ilhtn hux<'' ar<' abnormal \ahw,. 

rriral'torv stall' a" tlw !uniting "tl'p in the produt·­
lton ol t hl' d tnll'll 1 !!',.,ton 

Therl' \\l'rt' not'fllblslt·nt nhnormalitie" "hen tlw 
spl'cinwns manill',.,( 1ng nt•t·rollllllg angut i:-. w<'rr 
exam~twd h' dirt•< t irnnnlnnllunrl'~ccnl'c te<'h 
niqub. 11~ "''"' <1bn l lw t'nsr 111 the rxanllnattun of 
hiop!-i~ spN·inH•n:-. in pat ic•nt:-. with palpable pur­
purn. Otlwr-. ]:!IL!7] abo hme noted thai tht• 
prcsem·e ol immtiiHI){lohulms complement pro 
te111". and lilmn Ill <'lltaneou" 'a~rul111s ,.., h1ghl~ 
\artahlt. lmmunulluure"t'l'nt·e sludit•:-. ol hlc1ud 
'~'""<·1 damagc·rn•a t<•d h~· an .\ rlhu:-. n•arlton 1111lw 
,.,ktn ul thc• gumc•a Jlll! ]:!~] or in the joint ol tlw 
rahh11 l:!~l] :-.ho\\Nl 1 hat I he immunnglohulllb and 
complement prutc•m" dt•pu,.ited in the hluod \'('s..,l'l 
''alb <H<' no lnngN cll'trt·tahlt• hy IS and :! hr. 
rrspN·tiH•ly. It there ion• -.<'em" po;.,.;ible that 1 hr 
\1lrtahiltty nl lmdtng" in pallt'nh rl'flrct,. \rtrtattnn 
in tht• .1gc· ol tlw lt•,..ion ;.tuclit>d. Alternati,ely , tlw 
lllt:>l'hani:-.m 11lil\ not imohc 1 hr d<'positwn of 
immunuglnhultn,.. or t•omplemenl. 

Anotht•r rulaneous ''l!n that appc•ared in.\ ol t lw 
patienh \\lb ll\l'<ln rt'lirulart:-.. This \a::.cular real' 
lion is thoug-ht to represt•nl tm·ohemenl of arll'l'l· 
oles \\hil'h re..,tdt:> in the dt'l'JWt' dermi:-. with re;.ult· 
ant dihttlon oi ,..mall suhpaptllan venules ];10]. 
LiH•dn reuc·ulans hm. ht•t•n reported to occur in 
p:lli<•nh wllh poh.trtl'rllis nndo ... a ]:\1] and tn 
necrotillnf.( <1111-(llti.., assoC'iated wi1h en·fl ­
globulm!'mia ]:l:!j. 

Arthralgia,.. that \\l'rl' trans ic•nt in duration Wt'rt 

present in 'i of the patit•nt- and appean·d t11 
coim·tdt· \\ ith tlw t•pi,..odb nl urticaria on snmt• 
ort'<hiOIJs 111 tht• m.1jorit~ ol thl• group \lorcoH'r. 
in :~ ol tht• Jl<llll'llt.., then• """ arthrttt:-. h\ h1"tor~. 

;tnd 111 I pal il•nt an c•lll"'"n was documented ll\ 
ph\'..,1<'<11 c•xamuHlllon. In t he• lallt'r in,.,taiH'<'. n 
s\nminl htops\ spt•rinwn shm1rd nl'<'Wtlltng \ih­

l'lllitls ol \('tllllt•s idt·nt u·;tl to th<' pro('('s:-. ohl>l'f\ ed 
in tlw sllpt•rfinfll d<•rrnts . It i:- po:-l>ihlt> to "))('t'u lat<' 
thnt tlw Jlllllt svmploms and :-.1:.(11" hm<' a pal hol-(<'­
m•t II' lll<'t'hilt11"11l romparahlr to tlw urlll',trial skm 
l!'l' lOll .... 

Transl<'lll and t'pll>Odl! im·oh c•ment ol tlw g-:b­
trolnlestJnnltrart occurrinl! \\tlh some t'P'"od(';. ol 
urttcnrta \\it:- pn•st•nl 111 pal It'll I H.\\ ''hilt· in 
patit·nl AS 1he lrt'quenc~ of the urllcanal erup­
ltotb \\a.., ">U c·ontmuous that It """ dillicult In 

rc•lat<• an l'Jllsocl<• ol nhdt•minal pam to a " )Wl'IIH· 

< rop of lt>"ll'n". Th i" clinit·al association'" rrminis­
t·t•nl of pat1t>nt.., wilh hert:>dJt;tr~· an:,:iot>dt'nHl . in 
\\hom the allacks ol t'Ul;lllt:>oll" angioedt•ma mn~ 
he a"sociawd wllh truns1tnt ahdommal pain ]:\:!]. 
It thu" "ecm ... likl'l' that the lull -.yndrome IIH:ludt>" 
\asntlttt-. w1th st•t·ondary edema mthe gastnuntes 
tina! trart. .Jlotllh. and skin hut that the t>pisud1c 
na1urr and ready' '"'hihty nl the ~km la\'11r rt't'llJ:! 
nition ol t he <·utancous manitesi~Hwns ahoH• the 
otht•rs Although lhts s~·nclromr cloe;. not appear to 
indudt• imohrnwnt ot kidnrys. cardiopulmotHirv 
svs(C'tll. or t'C'nlrnl ner\·ous s~·st<'m. wh1ch an• 
frl·qm•nth tnvoht'd lllllloreu"ual form,.,ol nrtrot 
tttn:.: \'il>-t'llhl '"· 11 !"> possthlr 1 hat tn ... onw cas<'!-> tl 
nw\ lw tlw lon•runnl'r of t\]lll'<l l nel'rotlltng ">\'!-•· 

tt•mtt· '<J-I'ttltlts IIHistnul'h a .. urticaria and ar­
thral:,uts haH• ht•t·n nott·d ""earl~ nHlnifP..,tatmns 
ol dilll<'al poh ,lrlt'rt t is nodosa [:1.1] and nl hrpat it j,., 

antig<'n as,.,ot'lilll·d \ast'uliti" ]:l.ij. l rllt'arta ami 
Hrl hralgia .... ma~ lw \C'f\ prominrnt features ol 
sc•rum "'l'km•,.,,..; hol\('\t'r. the cllnieal c\·oluuon ol 
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t he~e paltl'lll» is quttl' cl~-otiiH l. 
Tht• most t·•m-.i-.tt•nt lnhorutory abnormahl\ oh­

srn·ed in tlwse patit•nh is an ele\<lt('() enthronte 
srdiml•ntation raH· ,\lt houl{h thts abnormality ts a 
nons penh<· mdicator of mlhunmatwn. 1t-. rlt•' at ton 
in pat il'nts \\II h urt lt"Hrt.l "hould '-lll!l!l'sl a -.eardl 
lor \ascuhtts . ;~-o the sNllllll'nl<llttlll rate ts normal 
111 da»-.tl' urltt'arta and tn hNedttan angiol'dem,t 
(:l:lj. Stn('(' lat Ill' clt·hnlrogl·rwst' '" prf>s!'nt in tlw 
skrn (:\HI. it ts p ossible that tht• slight elenllion o f 
serum lactil' dell\clrol{erHl~l· notl'd in :\ patil•nts 
mny hl' nsrrti>NI to 1 hts sourn·. a" there was 110 
e' iclem·t• of n livt•r or ht•nl<ltolog tc ahnormaht' 111 
thl• o t hl'r lnhoraton "llldtc•s. A t·r~·ofi hrinogrn \\as 
present tn pa1 1l'llt H\\', a nd 11 should be noted that 
the arnt\ ol sktn lt•-.ton.., rc•portl'd tn patienh ''ith 
cr\'11filmnogt>nt>mi:t nwlucle,.. Raynauci's rlilil'<lsl', 
nerru"'"· pett·t·htnc·. rold urt t<'Mta. and nmous 
indurated ilrl'<h ol "''c•lltng o l the liklll tn chilclrPn 
(:l'i J In t ht• '-l'rlllll ol :? )HIIll'nt-. 1 FD and R\\') tIll' 
pre;.enn• ol lo\\ nwlt•t·•tlar \\l'tght l'iSI lg \1 \\ils 
dl'mor1-.tra1ecl !-turh a pro!rtn \\a-. pre\ iou-.ly noted 
111 I )Milent \\11 h t•pt,..ocJe,.. ol angHtNit•nJ<t dinitall.' 
tndr,.,ttngut ... hahlt•lrum tlw lll'rt>dllar\ lorm [:?II 
~ cllhl.'r till' dwnural nwdi.ltor ... nor thl• mt·cha­

nt"m 1)\ "htch such ma!t•ria),.. tmght he l'ormt-d and 
relea~ed an• <lPP<tn•nl lrom thi,.. initt<tl rerogn1!1on 
ol 1 h<• l»\ nclronll'. ,\n tmml'Citall· h\ per-.t·nstll\ 11.\ 
r eat'l ion. nanwl\ I ~E-mt•dtntl'CI relea!--l' ol )ll,..lil 
mitw or t'O,., nlnph il t Itt• mot art it luctor ol .maph' 
luxi,., ts unltkl'h "" tlw pntit·nt:- \\f•re nonntoptr. 
the !'-t•rum leH•b ol lgE \\ere no t ele,·ated. the 
patient" \\l'n· relntrl1H'\ to mnm1~ement Wtth an 
tihtslamint'"· and tlw urttrartaiJe,..tom· wen~ rl<•\otd 
ol eo»tnophtJ,., [:IHj . l naddttton to hi,..tamtne. man\ 
;.ulhtaru·es nutt>nhancl' local \~~-ocular permeahtlt 
ty. but bilsl•d on till' dnta anulahle I rom !oral. 
indl\ tclunlh admtnt,., l l'tto<l .tgt-rll-.. 11 is not )liN•ihle 
t o 1:1\or a partu ular nwrhntll'•lll .\ t·un,..ult•rat1on 
ol tlw action ol "l'H'ral ol till' nll'cltator,. tllll'l'ted 
into tht• "knt dot•-. not n•proclul't tlw dmit·al 
pit·ttnt· lnJNiwn ol hrachktntn 1111o -.kin (:!HI 
n •,..ult" 111 tht• !ormation ol both ('rythl'ma ancl 
wh<•;Jltng ;1 nd tlw proclurllon ol pam rath<·r than 
prurlllh \\lll'n applil'Cl to tht• hn"l' ol a '~'"HIt· . 
lnit'<'lton ul prosta~land111 E, tnto tlw "ktn producl':­
a wlwul <tt'l'oll1JH1nit•d h\ prolongl'CI l'rytht•nul Ja,..t 
ing a;. I on~ ill- 10 hr "ithout pruritu;, j-10 (. Seroto 
nin dol'" not nnt,..l' n \\hen! wlwn injN'tl'd llllll tlw 
sktn ( Il l. 

,\naph vlntox ln ., ran nl"o t>ltt·tt loenl c h anges 111 

\ a:-rulnr pNml'.thiltt' a nd 1 h us it is rl'll'\ a n t to 
constdl'l' I hl•tr artwn 111 :l pnt il'nh mnntlt•-.1 mg 
ahnormnltttl'., o l tiH' complt•nwnt s~·,..tem. F urtlll'r . 
11 should ht• noll·d 1 hat :\ldhtll te 1'1 al Ill rl'l'l'111 h 
rcportl'CI I paut•nt" \\llh urtiraria and hypm·om­
plemenll'lllHl ,\mlph\'),1!11\tn-.. "hich art• rear lion 
proclut·J;, o l' th<• iH' Il\ 1111111 of tht• eomp)emt•nt 
"Y"ll'lll rl':.ulllng lrom tht• dt•ma~t' ot hoth ( 'I and 
C~>. indul'(' tlw lnrmatton ol local l'n tht·ma. wlll'al 
in~. and pruntu., Tlw rt'<H tton indUl'('(l by C:\a 111<1\ 
be abofi,..hecl h' thEe' ora aclmin1stra11nn of an anti 

ht>-tamme (1:!1: hm\P\t'r. the e ffec t ol the:.engent!­
on C.1u ha" not ht•t•n analyzed. C.ia nppear,. to he 
mort• a<ti' t• than C:la on a mola r ha:.i ... In 1. and 
" tuclte" with '"olat('d smooth mu,.de tndicatl' that 
ih tH'l1oll ran lw tndepend~>nt ol histamim• rE:'Il'::t-.e 
[ II [. Tlwrelore. 11 '"not pt•sl»ihle to eliminate tht" 
as a potl'nttal mechator. 

l'lw appn·natton 1 hat t hh dtnH·al s\ndrome '" 
h<t'-ol'd on nl' l rot11111g \ il ,..lltht ,,. h.~-o n u t ht•l•n a 
prtn('lpill <·ont-tdt•ratton 111 Prl'' tou" managem<•nt 
prnKrnnt-.. \\' ith n•gard to the pre:-l•nt group ol 
palt<'nh. surh nwd1l'illtons a,.. antihi:.tamine:.. 
trunt.jtlllizt-r". nnd prcdni:.one ha\l' not bpen efll'e­
ti\l•. and {'X)ll'rtl'lll'l' w ith t·vtotoxit' agent " hu;. not 
vet het•n ut·cumulutl'CI. 

'llw aut hur, \\ ''h 111 t han!. man~ phv,tl' lilll" nl tlw 
Pt•tt•r Ht•nt llnglutm anciHoht·rt H. Hnght11ll llo'lllt,tb lor 
kmclh rt•tt'rrtng patlt'nl'. 
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rlw llr'l n>mpntwnl nl nunplt•mt'nl and lh a"a' 
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lourl h r·nmiHilll'nl ol t·omplemt·nt 111 \\holt• human 
... t'rum w.ing E.·\( '1" unci fumtilmalh pun• 't'n>nd 
tnmpom•nl .1 t mmunnl !1!1. 1111:! II';:!. I !lfi'i 

Ill Bor-.n., 'I . Happ II.) lmmum• hc·mnl\,i ... a >-implifit•d 
ntt·1hnd lor tlw prt' flllrllllnn ot EAC ~ \\llh )!11111l'<1 
fll i.! ur human t·nmplt·mt•nt .. ) lnlmunol !l!l.:!li:l :!li». 
l!lli'i 

II. Hudch S. t\u ... u•n 1\ F: ( :1 111Ut'li\ .11or ol mun I. 
ll t•inoh 111 nwa .. urt·mt•nl h' t ht• 111att i\'atlnn nl 
rc•ll hound (':l .) lmmutu>l Ill:! .i:l:l .->1 .1. I!Jii!l 

12. Hudch S. Evt•Nm I.K Sc·hur PH. Austen KF· llemu 
l~·u t· ns>H\ nl tht• ninth ('ompleml'lll t•nmpunem. 
elt.'\<11 inn and depll'liun in rheumatir dis('a'e' ,J 
i':xp \l rcl I:!U.i9, :!Th. Hill 

I I Kt·nl .1 F Fill' Ell l'rN·i,c· slanclarditallnn ul n·.t 
gt•nl,. lor n>mph-nwnt lt\atlllll Am .) Trop \h•cl 
12:111.1 t IH. I!Jfi; 

II. Ll'\\1,.. 1-:.1 C'.trpt·ntt•r CB. ~thur PH :"'>Prum t·nrnpl<· 
mt·n1 t·ompntll'lll ll•\ l'f, 111 human glonwrulom 
phr111' \ nn lntt•rn \lt·d -;.-,,.-,.-,;, :ifill. I~J71 

1.'1. Hudth ~. ( 'urpl'nter CB. ;>.Hiller-Eberhard HG . Au-. 
ten K F Complemt>nt rompClnent h.>' el~ 111 herNh 
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tan un"inrH"urnt 11 l'demn and tsukH ed C '2. delr ­
crenrv in man \ lcrhanrsms ol lnllammat 10111 In­
duced ll\ Immune RNKtion~. Filth lnternatumnl 
l mmuno.pathnlu"~ ..;vmpu~rum Edrted h~ l'A 
~1 it.,.,<·htr I' Grahur H;lsel. Swit7Prland. Henno 
SchwahP & Co. 1~11;, . pp '2:11 :!:>1 

16 Kohler PF \liillt·r Eht>rharcl H-1: l mmunnthl'mtt•al 
quantn.rtion nl the third luurth . und fil th compel· 
nent-. ot human <·nmplement cum·ent rat inns in the 
~l'rum ut ht>Hhln adult-. .. } lmmunnl 99 1:111 1:1111. 
l!l!ii 

11. Hunsu·kl'r u ; Hudch ~- ('aqwntcr < H. ~thur I'H . 
l\1e rrrll ,J J' \l ulll'r F:lwrhard H.J. Au~H·n KF. :O.I l' 
taholtsm ol till' thrrclt·omplPml'ntt·omporwnt tC'.I I 
111 rll'phrrtrs. lnvohPnwnt ul tlw da~sit· ;tnd altl't · 
na 11• lprupt'rdllll puth\\a\-. lor t·omplt•nwnt at· t r\·a · 
t run '\ En"l ,J M~>ci :l~'i !l:l.'i ~ 10. Hl'i2 

1~. G r,.:li I. Hud ch ~ ,\ usu•n KF Till' -..tuil'hronwtm• 
nwa~url•mt•nt of 1 hl' st•nrm rnhil11t11r ul t lw trrsl 
rompolll'llt ol rumplt·llll'lll II\ tIll' mhrhrtron ul 
rmmum· lwmnl\'sis . . 1 lmmunul lfXl: ll.)l 111>1. 
1Hfi,.., 

IH :\lam·rnr (;, ( ,arhunarr ,\ () Ht·rt·Jll,lll> -IF: lmmunn 
tht•tnllillq•wntll.tll<111 •I .rntr~t·ns h\ sing!!' radr.rl 
llllllllliH•dtllusiun l tnlllllllldll'mr-.lf\ 2::!.;-, :!~>1 . 
1\IKI 

20 Schur PH. Hnrt-1 H . (;pJt.rnd E\\'. AlpH C \ . H.•"t•n 
FS !->t·lt•t·tr\l· gumrna·G gluhulrn dt>frennPs Ill IJ.l · 
nenh \\ i th renrrn·nt jl\ni(Plll< rnl~:t·tron~ ' EnJ!l 
.J ~h·tl .!.'l:l:fnt 1\:lt. 1<1";'11 

21. Prt's~l'ns \\ F :->dnrr I'll \l oluru-\ \\T. ('hun·hrll 
\\ H L\ mphun t< ~urliu e immunoJ!lnhulin•: dr-. 
1 r ihu11on and trequenn rn }\ mphoprolriN;It 1\l' 

d r,ea-1'-.. :\ En~tl-l :'\I t'd :!RI'i J";li 1"11. 1\li • 
:12 S p111 E. ( ; clland E\\ , Shellt·r 1\L .. Au~IPn K F 

St'nun lgE 111 rlrnrral tmmunolo~o" ,md allerg\ .) 
Allt'rg\ Clrn l rnmunol l ' l.:tl/ !.t ";, l!li:! 

2:1 . Stohu ,JI J r nnr.N ' I ll .)r ,\ In\\ mnll'ntlar \\t't~ht 
rmmunoJ!Inhulrn nntr~PnH;llh n•l:ttl.'d In 1\IS lg \1 
.) ( 'lrn lnH·st l(i:ll.!!l l. l:li. l!lfi";' 

2-1. Culclwell .1 H. Hud<h S. :->dwr PI!. .\ ustrn K F: AI'· 
qurr!'d C' l rnhih rtnr dt> l tnem·\· rn 1\mphosurronw 
Clin lmmunol lmmunopa thol 1::19 .'i:!. 1912 

:!!i. LeH'r \\ F· llr~topalhnln;.:\ ul rill' Skrn Fourth t•dr 
llt>n l'hrlatlt·lplllil, l.rpptn<·ur t l 'lti";. p 1:1:-

:16. St·hrcll.•t!•r AI.. C'ntll'milll 1' \\':\1 .. Jurcl.m HE. Sams 
W~l .Jr. \ \ rnkt•lrnann HI\ lmmunot1uon·-cPI1<l' 
ol <'lll;llll'lllh \'bl'lllrt i-. :J"''"Iatl'd with s\'sll'llll(' 
dis!':N• •\rl'h Dt·rmatnl 101::!;;~ :!.-.~1. 1\lil 

:!i :\ll(•s('ht·r I' \. l'.rrnntt to ~· h.t•tlh•r ll lmmnlllll h ru 
rt·s('l'llt ~tuclit·- 111 hum.rn \ l~t·ulrtis. lmmurwp.l 
t hulog\. I\ lnll·rnat run a I~\ mpo,ium. Edtt{'d ll\ I' 
c:ralll'r. I' .\Jr .... dn·r ' {'\\York. c;rruw l>. :-> t r.rttnn 
1!Ki:>. pp llti !.'of 

:!t-o ('n•am .).). BrHt·son \1>\1 lhdt·r (; ; llr-..rpp<•.lfatltl' 
nl rmmunnJ!luhulm :rnd • nmpll'nH:nl lrnm t lw 

·\rthu~ rt"lll inn and 1(, rell''<lll<l' Ill studil'' nf 
\,ht uliri-. an man . Br .1 l lt•rmatnl ~I : IIlii ) l~l. l!lil 

:!!l l>l' '-'hato (\. Hen-on 1'.\1 Cnrhram• ('(, \ <·utt• 
tmmunulogr•· .trthrllis n rahhrb . . ) ('hn lnw-.t 
;,~;;,o ;,-;, 1!17:! 

:10. ('hampton IU I Lin·dn n·unilan-.: a n·\ It'\\ . Br .} 
l lt•rm.nul 77:1ri";' I';!!, 1%.-, 

:11. I.H•ll .\, ( 'hun·h H Tlw nnant>nus mamtt-~tulrttn' ol 
poh artt•rrll~ nodo-.;1. Br .) Uermal ttl lili;.l.l.-1 .1 1.1. 
111.) I 

:1:! :\l r K ~n11<· A\\ , Earle .IHO. Lnckt·\ E. :\l n<ht·ll 
H"""' ( iH E-~<·ntialcnnglohulinal'mia Br .) Dt•r 
matnl 1.:.!2 2!1. I !Iii 1 

.1:1. 'I rt~g .)\ \ ' Ht·recirlan ,rn~r<nlt'llrtlll< t·d~mt n ·pnrl ttl 
a(''"'' \\rth J!H~twrn t P~tnht l manrh·~t a tittn~ 'Engl 
.) ~I NI ~(i I ':Iii 7ti:l I !lfi I 

:11 .\u~t t•n 1\ F I'Niilrll'ritrs nodosa lpoh <trll'rti~S rwdo 
-.al. ('t•c·il - l.twh T t·\tl u>:tk ul :\h·d rtim· I hrrtt'tnth 
t•drt run 1-:clrlt·d ll\ PB B('eson. \\ i\1< l>Nlllttll 
l'hd.llkl p h ru :-.ull;ldt•r, 1!171. pp /'!:!:.! '-:!."1 

: 1~. (;o,·kc• Jl.J 1-bu h. . \lurg .. n C'. Humhilrrlll'r S. Lntl-. 
~Iri n \I ('hri-.ttall ('[ : \' ,ls<·ulill' Ill :r..-.onatrnn 
\\tth \ u-.trrlt.r :rnri:.:l'n .J Exp \! I'd 1:14 . no .. ;:tfis , 
1!171 

.lit, Ll·\\1' ( ' .)r ..._,·lnllll \I Ht•rsht•\ ~B: itl'IHtt~l'nt•tl\ 
ttl la<·ttt dt•h\Cirtl!!llla-.l' ol human sJ..rn .) lnH·,t 
ll<•rmltttl 1".2.:1 :.!.!:,, Wti';' 

:17 . H.ohmson \I< : Troina (; ('nhen H. Fnad \1 ,\nil£' 
tran,l\111 •·r\ollhrrnngtm·mw 111 rnl ilnt-. .) l't·d ,llr 
ti~l I~• .I! I. I :Kili 

.I'-. At krn' I' c;n·t•n C .H Zwt>rman H: H i-.rttlogrt' -.rncl l < '~ 
ul human -.kan tt·-t rP-.pon~l'' to r:rg\\l't·cl. tom· 
pound 11'1 "11 .• 111d lrr~tilllllnt' . . ) Alkrg\ :,1:.!1>:1 :!-;' I. 
w-::1 

1!1 E llrull llF llorton E \\ . l.t·\\t,..(i J' .\ttron,ol purt· 
hr<l(hktntn .ll'h,~u>ll:,: l : J";;; 1"11. l%1! 

111. Solorll<Hl 1.:\1 .. luhlrn 1.. Krr,dwnh,nun \I ll l'rost ,r 
glandrnon t·ntant·<HI~ \a~l'lrl,rturt' .Jln\t'sl Dt•rlllil· 
lol ~,1:!1'111 :!":!.Hil i~ 

II Dl'llll' Il-l. Da\ts 1\I.J. Ll\\lt•r .1(' \ stuch ol thl' 
rlltillll'ttll~ t•lfl'<'h ol ,t•rotunrn .J lnH·,t Dl·rrnnlol 
1·1 J:1 .·111. )!II i{) 

4:1 . I.<'P"" Ill. \\ rllm~ 1\ n•t •·hmer K. l'atru k HA. Rusl'n 
FS c:ros,.. .rnd ultru-trutlur;ll olb~r\',ltion- pro ­
d uu·cl h\ rntraclrrmal rnJN't ron ol human ( :In 111 
man \ ri1-l Puthol fil : l.l :! I . 1!1711 

I I \,tllot.l E ll \l illlt•r· Eht•rh.ml ll·l : Form,lllltll nf(',l.r 
and ( -,,, anaph\'latn~in• in \\ holl' hurn u n ,<•ru m 
ultt·r tnhtllltton ol 1 hl' .rnapll\ l.llo:..rn rn.11·1 r\ :ttllr, .) 
Ew \ll·d l.l'i. 11ll!t ll:!:i. 1!1-;·} 

II \l iillt·r Eht·rhartl Jl.J \ <lllola E H F"rmattun and 
llloltll\,ltloll ol rnapll\ 1.11<t\in-. Ht<><lll·llll'tr\ ol 
tht· .-\<llll' ,\ llt·r;.:ll Ht.l<tiun,. Edrtl'd I" 1\F \u­
tt·n . El. Bt'l'k,•r (hlord . Hlack\H'll. 1'171 J>P 
11 '; :.!:!"" 




