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DISEASES OF Ii~:·1UNE REGllJ.liTION 

During the past five years, our knowledge of the human immune~ 
response has expanded enormous ly. This prcsentu tion Hill outline 
several of these fascinating observations and r e late them to hu:n:m 
diseases in which deviation from normal immunity has occurred . 

I. Regulation of the immune response 
A. '1'-lymphoc::/tes , !3-lymphocytes and rnacropllaqes coo[Jera tc by 

surface membrane interactions after antigen exposure 
B. Thymus-dependent ancl independent antigen stimulation 
C. Responders vs. non-re:sponders: The role of the histoc:or.1;:>ati­

bili t.y-immune response gene complex 
D. Three types of T-lymp:'iocytes: Suppressors , helpers , and 

killers 
E. Three types of immunological tolerance: Antigen paralys is, 

T-cell suppression, and high affinity IgG antibody:antigen 
complexes (blocking factors) 

F. Other soluble regu l ators of immunity - Thyrrosin , alloge neic 
effector factor, antigen specific T-cell helper factors , 
lymphocyte mitogenic factor, transfer factor , C-re active 

.protein, a-fetoprotein 
II. Mucocutaneous candidiasis 

A. · Four defects with a common clinical expression 
B. Role of antigen-load on the host respoi:lse 
C. Conunon denominator be·b~een ch.ronic infections and neoJ?lasia :· 

Impaired imrnunity related to blocking factors and saturnted 
Fe receptors? 

III. Acquire d hypoga.rmnaglobulinemia (too much T-ce ll suppression) 
A. The chicken model of "infectious" agammaglobulinemia 
B . The role of s uppressor T-cell function in com:non vari C1Qle 

hypogfu~aglobulinemia in man 
IV . Normal pregnancy, ne oplasia and ataxiatelangiectasia 

A. Physiologica l varlation and function of serum a-fetoprotein 
B. Hepatoma and other forms of neoplasia related to suppressed 

T-cell function in the presence of elevated serum a - fetoprotein 
C. Al;t patients with ataxiatelan9~ctasia show elevated serum 

levels of a-fetoprotein 
V. Lymphoproliferative disorders 

A. Sjogren's syndrome , pseudolymphoma and lymphoma 
B. Sezary syndrome vs. chronic lymphatic leukemia 
C. Suppression of normal immunoglobulin (bu t not myeloma Ig) 

synthesis ' in multiple myeloma 
VI. Systemic lupus erythematosus (too little T-cell suppression?) 

A. Are patients w1th SLE under-responders or over-responders 
to foreign antigens? 

B. Evidence for loss of T-cell suppression in the NZB/W mouse 
model of SLE 

C. The argument for Ir gene defects in patients with SLE 
VII. 7\uto-antibodies can enhance other forms of ir.unune abnonnali_!:y_ 

7\. Lyrnphocy totoxic an ·tibodies in viral di sedses and SLJ.:: 
B. Atopic diseases: What ro l e does IgM-anti-IgE play? 
c. Some aga;nmaglobulinemia: \vhat role does ICJG-anti-Igi•! p l ?y? 
D. Rheumatoid factors (anti-IgG) : l'lhat pathogenet1c role, lf 

any? 
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I. REGULl\'fiON OF THE Hh\1UNE RESPONSE 

Fig.l CELL INTERACTIONS IN THE IMMUNE RESPONSE (Ref. 3- 35 ) 

Ir g e ne product ' (Associ a t e d with histocompatibility 
HLA or MLC gene products) 

Completed.T-Lymphocyte antigen receptor 

if~ Antigen Specific T-hc lpe :t· Factor (Combined with 
carrier-portion of a ntigen) 

Fig. 2 CELLULAR DEVELOPMENT OF 'I' liE Hh'1UNE SYS'fE~I ( Ref. 36-39) 

Helpe r 
Factor 

l 
i .. 
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Table I, TI!YHUS AND T-LYNPHOCYTE FuNC.'1'lONS (Re f. 2) 

1. Production of thymosin nnd other thymic hormones 

2. Recognition of the "carrier" portion of certain antigens fol lo• .. , , •cl l>:r 
cell prolifera tion 

3. Release of delayed hypersen s itivity me diators after antigL' n contact 

4. Productiot\ of an ti.gen-speci fie " he lper." factors \Jh i.c:h augmt!nl l he 
level and quality of antibody p roduc: e cl by [\ ] ymphocy t cs h'hi ch r,,c:o;~ni.;; e 

"hapte n" portions of the antigen 
5. Recognition of othe r cells bearing the specific.: antigen hy sensi.Li.zed 

T-lymphocytes h aving direct cytotoxic capac ity ("killer" cells) 

6. Hodulation or suppression of total i ut• uutw responsc>. (" suppressor" c<>lls) 

7. Antigen-specific, passl ve recrul tmen L of othe r T-ly mphocy tes by 
trans fer factor 

:Hg. 3 GENETIC HAPPING OF lllJ}IA.'l CHRO:·!ASOHE (.1 6 HHIC! CO~ITAINS 'HI E !llSTOCO~!P .\'t'il\ lLl'l'Y­

UIHUNE RESPONSE GENE COHPLEX (Ref. 23,24,25) 

. r;-) centrome re lPGHH. :llG J {~rw- s J Vo;-J f\';f 
~ . . L-J--~~t~-~--~ 

Ir HLC , LD SD-2 

lt:~l 
L:J 
SD-1 

C'2 
C3PA liLA 5 

7 
8 

12 
15 

170 
UPS 
315 

HLA 

18(---:--(C' 2)--- -"" 
27 

1 
2 
3 
9 

10 
11 
19 
23 
24 
25 
26 
28 

Table II. CLINICAL ~IEI\NS OF ASSESSIN(; T-LYHPHOC:YTE FmiCTION IN HAN 
(Ref. 1,2) 

1. Delayed hypersensitivity skin testing 

2. Spontaneous s heep red cell rose tte formation 

3. Staining of cell surfaces with fluorescein-lab e led an tise rum 
to T-cells 

4. One-way mixed lymphocyte cultures (U
3
Thymidine uptake into n:;!l) 

,_':A 

5. Hitogen (Con A or l'I!A) stimul~tion of lymphocyte cultures (11 3Tdr uptake) 

6. Rejection of skin or organ allografts 

,.. 
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Table III . PROPERTIES OF SUPPRESSOR, HELPER Al'lll KILLER 11!YNIC-llERIVErl 
LYMPHOCYTES IN 111E NOUSE 

Pro2erty Su22rcssor -~"! Ki. lJPr _k~l~~:-~ 

Distribution in peripheral blood 10-50% 
(% of total lymphocytes) 

Sta t e of differentiat ion immature 

Size, appearence, relative density mcdi.u~:., p:tlc 
cytoplasm, 
l ow dens ity 

Surface antigens TL + 
Ly J. , 2,3+ 

Histocompatibility differences 7 
recognized 

Effect of adult thymectomy disappear 
6 days 

"rhymosin activation ++ 

Concanavalin A stimulation +++ 

Phytohemagglutinin A stimulation + 

Cortisol sensitivity parti ally 
resistant 

Anti-thymocyte serum suscep- ++++ 
tibility (spontaneous autoantibody) 

33% 

mature 

smal.l,;J ;,rk 
cytoplasrt, 
hi density 

TL neg 
Ly l+ 

I a (HLC) 
Fe 

unchan ged 

+ 

+I+ 

r esistant 

+ 

6-8% :J7, t, l 

n•~ tur<' 3/ 

s:·.1all-;~!l·d i wn ]~),I, j :: 

pale c.y t np 1. 1,3 
~d. Jen:; i. ty 

Tl. ne g 37' 1,2 
J.y 2, 3+ 

H2K,ll 2D 31,, 3 7 

unchanged 1,2 

? 59,108 

+ 39 ,t,o 

+++ 39 

resistant 41 

? 114,115 

Table I V, I!IJ}!fu'i DISEASES INVOLVING ABSENCE OR ABNORMAL FUNCTION OF T- LY t·!P!!OCYTES 
( Ref. 2 , 68,86 ,86,93,97,98) 

1. Alymphopenic agammag l obulinenua (Swiss-type, stem cell defect) 

2, Thymic aplasia (DiGeorge syndrome) 

3. Primary lymphopenic immunologic deficiency (Gitlln-type) 

4. Lymphopenia with norn~l Ig (Nezelof-type) 

5 , Acammaglobulinemia associated with thymoma (Good) 

6 • . Ataxiatelangec tasia (Hrs. Louis Bar syndrome) 

1. Sezary syndro~ (T-lymphocyte leukemia) 

8, Chronic lymphatic leukemia · (secondary absence of T- lymphocytes 
late in the course of the disease ) 
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Table V, DISEASES IN MAN INVOLVI~IG AlltWRHAL T-LY~U'I!UC:Y TE RECOG:-il'l'fO~ 

OF: TilE CAIUUER PORTION OF A.'ITIGEN (Ref. 2) 

1. C(-Hethyld opa (Aldomet)-lnduc ed lwmoly ti c nnemla 

2. Goodpasture ' s syndrom<e (I!ChlO[l t ysis ) zlot,orul ot~e p:lrlti ,; and 
autoant i bodies a gainst lung and renal zlo,,eru lar ])as<•U,c\\t C.l<''"!J Ct<H! ) 

3. Thyt1orna ass oc: i a t c d aut o ii;unu nc dise :l:;t> s ? 
Polymyos itis of s eve re t y pe·, r e l ieved by s t <' roid s and fullm<C' d b y 
myasthe ni a grav is after thy,r.e ctol'ly 
l1yasthenl a gravis 
Aganunaglobulinemia i n a dult s 
Selective red blood ce ll orlus i a 
Systemic lupu s e rythema tos us 
Rhe umatoid a r thritis (ra r e l y ) 

II, MUCOCUTA .. "'EOUS CA.'lDlDIAS I S 

Case Report I. ., 19 Ill!, , n m• foll o,.e d a t  
by Dr. James Gilliam. Initi a lly admit t e d in , 19 73 . 

This man was note d to have brown s cales and crus t i n g on ld s ~calp and \Jh i t e 
.plaques in his mouth by his mothe r at 3 months o f ap,e . At 13 mont he: of a ;;e , he 
was hospitalize d Hi th cough and fe ve r. Sc a lp and mo uth c ulture s g r e 1-1 Ca ne! i.d :1 ;; nd 
Nocardia. Oozing l es ions i n the ge nital a rea s ug3es te .1 the div. gn.osi.~; o f ac roderi:ta­
titis enteropathica , but little i ;;,p rove rcen t fo llo<•ed ~: reatr.:ent ui. t i1 d iod cqui.n. 

In the interval p r ior to hi s  19 73 h osp i ta li ?. a t i on, he H a :; admL t~e :l t o 
many other hospitals for re pe ate d e pi s odes o f d ght l un g pne. uponi a , a nd u l<itoa t e l.y 
unden.Jent rese ction of the r i ght middle l obe and a n te ri o r segment o f t he ri~ht 
upper lobe for bronchie c tas i s in 1965. He e xpe rienced s t aphylococ.c::ll art.hrit!.s 
in 1959 and 1966 which r esponded to antibioti c therapy , a nd he has received fou r 
courses of amphoteric in B for smoulderin g mucocu t an e>o us c andidias is , the l as t of 
which was inte rrupte d in 1969 when he beca:rte seve rely depre ssed and l ef t t he h os ­
pital against medica l advice. 'The amphotericin Jl produc ,, d little l ::ts ti.n g be nefit, 
and renal toxicity (BUN 27 and creatinine 2. 3) a ccompanie d the thL :d c our:<e in 1967. 
His hospitalization in  1973 1-1as necessary becaus e or an extensive Candida 
granuloma which co•Jered mos t of the skin of his left arm. 

At the time of that admi ssion, phys i cal fi ndings inc luded :.carre d, de pig;r..,nte d 
alopecia of the scalp, sca rring of the late r a l face a nd chee ks, hy::>e re ;:~L ::t llith 
white, curd-like pla que s of the ton ~,ue, buc c a l and l ab i al mucosa. There •.-;<:>re dys­
trophic changes of the r ight middle fin gernail. The e ntire left a rm tmd ha nd I;C> t' (! 

swollen ~;ith erythematous hype rkeratotic pla ques and loss of the l c [t dis tal d i g i t s . 
Similar, but far milder changes we re present on the scalp, in the e x ternal <•ars , 
and in the genit::tl area. 

Laboratory data included normal or negative 1-/liC and differenti.-,1, S~l.\-12 , 
VORL, RA latex fi xation, antinuclear antibody, LE pre p, cryor,lobuli.n,;, C'll 50 and 
ASO titer. l'BI~6.0, serur~ cortisol at 8 A:-1 =19~m7., l:ubel.La I![ titer l:lj4, qu::lli­
tative immunoelectrophoresi s showed sl. increas e in Ir,G and IcA Ill th no r u:a l J p,H 
and leD. Delayed hypers en s itivity s kin tests for tub e rculin, mumps, h la t> t OI:tyeos l. s , 
histoplasmosis, coccidiomycosis, oidiomycin, trichophy tin and s tt:cptokina:>e-s t r e p-

. todornase were all n egative. Attempt to sensitize the patient with dinitrochloro­
benzene (D~CB, 100 ,ug ) ~1as unsucce ssful. 

Of four normal s l.blingG, only one shm-1ed a cl.os " liLA h lstocompatibilL ty, and 
he donated lymphocyte s for transfusion to the pat.le nt. Subsequently, he ha:; re­
sponde d dramatically, and is nm~ receiving chlortrJ.a zole therapy~ 
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Although commonly isolat~d from humans , Candlc!a albi. c:~ns r:~rely cau:;c.s p.•r :;i:;t,• nt 
infections in othen~isc healthy s ubjects. 'J1 1ls natural resistanc~ is probably ,-,• Jat"d 
to natural non-ir:'.!IlUOl! barri e rs , in part, but t.h. · hiL;l p t• rcf•n!..~!(.~l'. of per:>On !; \,• i Ill · . tr·,Jn~·. 

cellular ir.uaunity to canJida e>:tracts by sk in t est in ;·, !:ugge:;ts that acquire •! i t>· .. •::li. t.y 
also is required to kccpthe funr,us on et cor..:::c.n s:d lt"l\.•l. Endocrinl~ :~bnorD :ll. it j, .• , , s uch 
as hypDparathyroldism, hypothyroidism or Atl<!Lson 1 s di!.:eas~, i::"J"Junosupprl~s~iun Pr h r\) .:\ll­
spectrum an tibiotic therapy coll'.r.:only lead to "''COiulary canclic!a infe,:ti cas , "":~ · :::: : tinr. 
that the host-conunensal balanc~ i!i r .:Ither Jclic:ttt'. A n•]aLiv.:· .ly 1ai.nur· rl~iL: -.: t · i 1! ei lit (• r 

the non-specific or specifjc protective 1r.cch.1ni : ~ m:iy a1 Lc r t · ld~: bal.-.snc: t:: jn f: 1._.,J, nf t.hc · 
fungus which then becomes parasitic (K~f. 69). 

Table VI. HNUNE ABNOr..llALITIES ASSOCIATED \HT!l C:l!KO~J[C ~HICOCU1'o\~ifcUliS CX:il~llL\S LS 
(Rd. 69, 71., 74, 75) 

Inunune Function ------~"--------------------
[ H ar rv 

HIF* release in vitro after candida 
antigen added to patient's l ympho­
cytes 

H3Tdr*uptake into DNA after caa­
dida antigen added to pa tient's 
lymphocytes in vitro 

"Blocking factor" present in pa­
tient 1 s plasma '~hich prevents 
lli~A synthesis or MIF release after 
antigen added to patient's or 
normal sensitive lymphocy tes in 
vitro 

}!acrophage migration (pt 1 s cells) 
to antigen-stimul.:J.ted lymphocyte 
chemotactic factor or CSa 

0 
+ 

+ 

* NIF= macrophage nrigration inhibitory facto r 
*H3Tdr= Tritiated Thymidine deoxyribotide 

<:) = Significant abnormalities are circled. 

0 + + 

0 + + 

0 

+ 0 + 

Our patient, ., proved to be identical to Type II above, and failed to respond 
when his lymphocytes were incubated in vitro with candida antigen, and his serum cont:Ji.ned 
a blocking f.:J.ctor which prevented n3-Tdr uptake by DNA of normal lympho cy t es knmm to be 
strongly reactive to _Candida in the presence of normal sP. rum Hhen tested by Dr. Robert 
Johnson of the Rheumatic Diseases Unit. Hucocut:~neous candidiasj_s ( some patiL>nts ) joins 
many human neoplasms (Ref. 76), chronic viral infections (Ref. 78) and possibly multiple 
sclerosis (Ref. 79) and systemi c lupus erythematosus (Ref. 80) in havinr, se rum "blocking 
factors" which suppress T-lymphocyte re a ctions to specific antigens. lncce.:J.s ing evidence 
suggests that these "blocking factors" are complexes between high-affinity IgC antibody 
and small antigen fragoents. A sugges ted mechanism for this T-cell suppression is illus­
trated in Fig. I, on page 7 •· Sjllgren, et al, describe the separat ion of one of thes e 
blocking factors into free IgG· antibody and an antigen fragment after acid dissociation 
in Ref, 76. 

Not all soluble "blocking factors" which suppress delaye d hype rsens i tivi LY or block 
other T-lymphocy te functions arc composed of inununoglobulin 1-1i th or ·,; i thout anti r,en. 
H.ackaness (Ref. 64) and G.1.tti (Ref. 77) have described non-antibody factor s 1~hich de­
press delayed hypersensl tivity and the mi. xed lymphocyte culture (NI.C) reactions , res pec­
tlvely. 

i 

j 
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Hg. ''· HECHA.'HSN llY \JillCI! liLOCl(lNG FACTOR 1·~\\' PI:OHOTC: 1'U:·IOR @ 'i'.·!'i"d 

III, ACQUIRED l!Y POG,I~-t:IN~LOll ULlc:t·:N£,\ - Suppressor 'f-Lyi:lphocyt<!"< in '·l:ln 

Recently, lllaese, et al, made the SL"prisinr, dLscovery that induced ag.<<:aa,l~;lul.Juline­
mia in the chicken Nas assocl <!tc<..l \·iLth a T-lymp: loc.yl:e s uiJp LCSf>ion c:apc1hle o [ lJlor:kln g 
normal immunoglobulin synthesis by cntre.1teJ c ll ickc·n ly:~.pllocyt.es ('-\-". Ill) . ·;-:1 2/ U:o JT.r, cl 
this "infectious" agamrt!ag lobulinem.ia slnce it could. bf! tr.:tt.sn!.tte<! in vtvo to normal 
adult chickens by infusing 4 month old chick t:u~rrl1'·" cells fro::t ur..:t!';:.'1!.:gloi,ulin ·2! ;:tic don 0r!:.i , 
and the previously non;wl recipients IJould dev;olop a p ror,n";o; l V<' rlil:o,nr al t m:tu:wd~ fi cl cncy 
and agar.unaglobulinemia. 

Waldmann, !Haese, ct al (Ref. 82), then C'Xamined a group of 8 r<:tii~nts ·.-:it'_;-, coinmon 
variable hypoga::~maglobulinemia by culturing their peripheral blood J.ym[ll :<:cy tes w .lth 
poke weed mitogen which is kn01•n to be a non-:;pccific sth1ul nnt for ll-l;;"l;)hocytcs to 
differentiate and produce im.lunoglo:>ulin . Unlike normal p~ri;>he;: ;,l b .t ood J.ym;:>hocytes, 
none of the patients' lymphocytes prodc1ced signiflcilnt ir.ll'le.noglo!>ulln aftet: ~"'"h stimu­
lation. However, tvhen the ir lymphocy t es t<ere fritctionated to remove T-lymphor.yi:es and 
the remaining B-lymphocyte population then cultured with pol'e 1.;eed rtl to ::~n, :1o r cnal. 
amount of immunoglobulin was produced. In addition, Hhen all the 8 patien ts ' lye:pho­
cytes t<e re co-cultured t<ith lymphocytes from no rmal persor.s 12 long tvith poke H·.·cd Dit(t;;en, 
the usual immunoglobulin synthesis of the normal B-lymphocytes tvas ::lr.:ost eo;,•pli.•. t e l y 
suppressed in 5 of the 8 cultures. To ·cule out some effect of t!:c his toinr.oc:pat L!>i l.i ty 
o'f the patients' lymphocytes and the nornal donor lytc•;>hocytes, 22 pain; of no ~"'' l utl­
related donors were co-cultured in vit r o tJ:i.th poke 1vecd 1::.itor:en , and i n ev,•ry i.;1st;1r.ce 
no suppression of immunoglobulin synthesis was obse rved in s pite of the .:m tid.p;:n::cd r.tixcd 
_lymphocyte reactions, due to histoincompatibility. An example o[ their t·csul.Ls is !:hm.m . 
in Table VII bclo:-1, 

Table VII. . INJlllllTION OF HU·lUNOGLOBULHI SYN'!H~S IS llY ~Or\..'!M. LY!n'llOCYTE:> Hi IE:> CO­
CULTURED \HTII I.nfi' l!OClTES FRO~! A PATIENT IHT!l JlYPOCA~1H\ ~:t.ObU!.I ::E~!"L\ 

IeG lgA l!;i·! A.vcr:1ge z 
ncr. ner culture,) f.ahih ition 

llypoeammaglobulinemia pt. alone 0 0 26 
Control !;ubj"ct A alone 16ll0 640 2860 
Co-culture pt. + Control ,\ 0 lll t,oo 95 

2 x 106 lymphocytes fro1~ each donor + poke weed mltog"n [or 7 <hys 

' I 
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A significant que s tion is the type l<lf i.trunun o<kficie ncy which i,.; prL'senl ill ''n 
adult or child in whom recurrent severe infcctinnt; h<tvc occurred. Fig. 5 .1n<l 1-'ig . !> 

below outline a systematic approach t o this prohlcto ns dev,• lope d hy llel.L1n l.i (':,, f. K"l) 

Fi~. 5. SCI!EHE OF APPROACH IN TilE I N\'ESTlC:\ TlO:-: OF AN AllUI.T l·l ll!l I'Rt·: :; t·: :\ r:; 
HITil R.EI'EATi·:D I NFI·: CTllltiS 

I 
f 

PII~WCYTOII S 

J 
W8C Count 

hamine tor: 
tlypic.ll cells lleuktmid l 
plasma crlls hnullit•l~ 

lliJCiom.sl 

lo11 lnrulroa;"niJI 
I 

AC!J•• irt"d: 
OrU~ 
t.lyt'lophthi\rt 
pr?Ce\\e\ 

li~!5~~.~~~~ ·\!_!~~~~~·~·J~IIY 

Ou.Jn lii.Jit.lfl ol lli• • nur•U<J!vhu~JO~ 

(l t>f lrO[•hon<\•'> t,·• J• : •i'"~ l1.1r r 'f'nocton .tl "\Pikt>\ • 
(fl,· .. k unnt for l:rnl t .. JUitt'\ p ule' Ill 

y 
f(')f \ cr CHt -,',1i fol ,\lff\ L',I'.'II~HY 

-~--l • yv-~ ,~~~~--

lyu:pfl 1101!r rn!Jrq l'WPnl 
AnrftJY ~t"til in l ymyhor. • J~ 

Ap~• • UI• fl<~l•· lnh 
inthu i•:J tvr 
• .::uiO i t< tfll UOE'" 

l!•~··•t\ t: \ 

Fig. 6. SCHENE OF APPROACH IN TllE INVESTH;i\T I 0~! OF 111" INFMIT 1m0 PRESENTS 

I 
(ll'Y<tltd ~or.nJI ----·-· Ph.tc;Ciq1ic lndt• 

B.Kit'fiCid.tllu l 
Ou.Jnli!Ji ivt MH lt\1 

I 
I 

low •~!Polly 
fi! Ul~OPilll O'SH:NCII ON 
Sptc ili.: hu\OC)It t• nzyrnn 

IH'fll REPEATED INFECTI mlS 

I 
SrdullrniJhon 

r.Jt t, r~P 
(ht'l llO!JC\ic 

a\\Jy' 

fol.tl f.' (tliiOjOOlltOI\ 

10. Oor 
l llt'l!f)lhlf)l 

l[ ')lll Of HI J,','f)R..\1 IJnliln Jyl \'.\t.IU/It ii Y 

-r---~---·, 
Normal V.Hi11,t e low 

I l I 
H\T~ or r:ru ·~JHt l ;\fH• t ·,.,,ll!lo H Y 

f!f"-'(~ 

C.oowl•\ 'l esl 

Rf 

..U.;F 

~('011"1 c 
ll \\ tlt' LI•!IJ~Y 

n ''"T";;;;;r.;.F---1,, 
\' ,m Jtllt 

I . 

-~w _ _ _ --~~rm.!!__ : _ 1_"•-- r.;11 ,,,11 t 
II fhyii1 1L I!JWIJ\ iJ 1;1) u:u. lll flOIOIJ IC I ll•1 •uc l!y,VId\IJ .II A•jJIII~,J.jlv! 11~~-

( nnrmo~~l•;q prol>lr.n J ( l •n 

lJ (OOIJ .. piJ\i-' -·----~-~_:::\"! 
"'lh)IIIU\ II AIJ•IJ · It'IJOI!Il'Cih1J 

r--'-----o 
ID·IY D·ill Zl \'11\\•tii ·A!tlm.h \yn•lro•••r 

I 

.! 
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The fetal circulation contains se vl~ral c ~a~>r v o- ::.~pt·clfic protc~ ins \-;hLc.h nre t· r ~· _ ;l·nt 

in the serum of adult indivic.lu<d .s in very lo\.J c<nlC<' I ~ Lt"ations. /H ~. fJng tl.l ·:;p j~; : ~ l i ·: ~ : .-fl·i•r-

proteln which may reach a l e vel of 4 1!:~ /Ptl during <•urly tu :nid - gl ~ : : t ;l t : it • i !, tl h ' i l f , !} 1 ~ • 

to the normal adult l e vel of approxi.nat-"lY '•0 ng/ 1~l (. 0011; ol ti1e : · : :~ :-:inm f,., ;, ! lc·•:c' 1.). 
The recent studies of llurgi ta an.J Tocas i (Ref 68) hav,, s il o•.< a thCJt "1 plt .1-! c• i <•-p r,o ;,,, in 

is a potent inhibitor of T-lyraph ocyt c function , ond c~!n thus indirt.· ~~ t. 1.y i nh tt . i 1 hot.h 
primary and s e condary antibody l~e:; pon sL"' in c<'n• ·< ·nl• ·•rions ;,,; lo·.,· i! 3 lj•fo.f ,:d. !t !t: .d 
its most impress .lvl! e.fEccl in inhib i tin £: the Jr.t: ti l' <· llndary Cl:". :~p ou- :c""=, hut uh·,:n. i'· : :· ; ~ ::·: t! ll~r . .i 
of immun~ response ,,•ere some wh 2. t inl1ibi.t e d. No cyloto}~iclty \V.:l ~.> [ounll to <lc c ·y :;p Jny 
this inhibition of imr.ltlnity. 

Since a numb e r of neoplasms, particularly hep a toma, stu~ach, u~J p.:la crc .:.L-> :1 :1ve 

been associated \.Jith abnurnal app E! a.r-en cc. of .:llph ~ t-· f ~ : t u pt·u t L·jn "i.n ::h ..!. p a i: i < ~n ~: ;: ;' ~ . . · !" ?..'> 

these recent findings of itm'lune supprcs ;; ion by this prote in hnve rai sed the p e>.-:~: Lbili t y 
of a pathoge netic role in the ne oplas i.":!. in thes e paLi.ents (Re f: . ~~ 5). 

Waldmann and }[clntire ( Ref. 86) r e ce ntly note d that pa tie nts Hilh ntaxi c, tc l. an ~ie c­

tasia who have thymic immunodeficiency , occasional absence o [ lgA, and a mark '" ' ' increCis e 
in a variety of cancer, uniformly sho\V si~'l-:.i ficant elevations of s e!" u::l alp r \a- lcLu~ cot2 in .. 
This protein is elevated for years prior to the app,,:~renc·" of tur.:ors, b t: t con l.J ;.:e ll 
represent the mechanism of loss of normal immune surveillance t;ltich SC1 strang ly pre ­
disposes these patients to cancer developrrent. 

ATAXIATEL!U'IGIECTASIA 
Case Report II. , 9 1/2 year old IJF,  , seen by Dr. Harris Zif:: on 

-68. 
This 9 1/2 year old girl had hnd symptoms of ~'"' ~<'less, trou'ble ;Jith gni.t, <1c 'le lo:o.i.n;:; 

ataxia and dysarthria and internal st r2bismus Hith repeated atta cks of uppe • n >;; p i ra tory 
infections over the entire period of her c!1ildhood ~.oith t!w fir ,>t cimo n :aL. ti '"" !'.vted 
about 6 months o f age. She also has a 3 1/2 year old brJthe r t.Jho <!lso is <:f f c,c tt·.d, nn d 
a half-brother on the paternal side said to have cerebral pah:y. 

On examination, the patient was small , dysarthric and ha.:l t e langiectasias en the 
bulbar conjuncti·~ae and the l 6;•er palpebral c<.m.junctivae bil.Citer <,lly. 

'Laere \\'ere t!trce small cafe-au-l.:lit spots over the left knee. Neurolcgi.ca1 ;.~-tO~ ·Jed 
nystagmus, cerebellar dysfunction and gait problei'lS, with r;p<Ont.a:leous ciwrciforn move­
ments. She elevated her arms in a choreo-athetoid type of posture, nnti. t~ilkC"J iwr 
fingers aimlessly. Laboratory data showed llgb= ].2.1 gm%, HBC•o 3,100, polys 53, lyr.:pho­
cytes 40%, urine normal, cerebrospinal fluid normal, lgA 104 n!g% (nl= 70-350 n~% ). Her 
brother showed no IgA on radial diffusion assay. Skin tests negative. 

This patient was seen p·rior to the observation of tha elevated alpha-fet ·~;:n~otein 
in the serum in ataxiatelangiectasia, and this determination ;ms not made. 

V. LYHPHOPROLIFERATIVE DISORDERS (Ref. 88-99) 

SjUgrcn Is syndrome was ot:iginally described as dry eyes, dry t\Otlth and rheumatoid 
arthritis. In recent years, hm•ever, it hCis become apparent that it can exist • . .;ithout 
necessarily havin g associated rheumatoid arthritis, but li'.~y be seen Hi dt lympit<>onn-like 
variations, and with scleJ:odeJ:m<.~, systemic lupus erythematosus, or in isol<.~tion, although 
most patients do have some form or other of identifiable rheumatic di~:<: ase. It has 
recently been possible to study the lymphocytes Hhich infiltrate th" salivary and lacri­
mal glands of Sj !.lgren' s ·patients by n:e<.~ns of lip biopsies of the labial soli vn t·y glands. 
'fhese arc well-tolerated by the patients and arc of considerable value diagnn :> tically 
in extablishing the character of the lymphoprolifcrative disorder whlci1 is prcsc11t in 

nny given patient. 
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Clinical ami pathological evidence suggests that n wiue spc>ctrw" of J.y~:lpiH>-
proli ferntion c:ds ts in Sj ll~ren"s synd rome -SS, from l•c>ni gn dis t• :ls e td th 1 ymphn i.! 
infiltr:ttcs confineu to ~landular t'Ls :> ue on the cull~ <·nd, to wldc>r:prn:ul lymphnrc·: i cnl.:n 
malignancy on the other. In th~ middle of the :< jH•c trum are p<!til'n!.s Lhr.e.,t""' 'd by 
extrnglnndular extension of l)'l!lflhoproliferaU.on \·:hich is not cl.inicnlly or hi.,;i.,l<>gi­
cally malignant and <~hich app.:~rently h:~s the potenti:Jl to r egrl'SS t<ith appr.npr i .lte 
therapy or to progr~ ss to frank ncopl~tsin . Case reports in tlt~ liter~tture ~s~u~i:tLP 
SS wlth pseudolymphom.a, \~ald~nstrUm 's !aacroglohuli.un·:·nL:.t, reticuluEl c.ell. r; at·l-O i~ ~ .-, , or 
other lymp:lomas. Sim.ilar l y:lphop roli r~ r.:.tti ve p [ QC('!-: S e~""; h :lVl-! bt·L·n r,h~;e rvc cl i 1\ ()!h e! ( 

autoin'!.lnune diseases , in certain im;nune d~ficicncy :~tate.~, \.JlLh h y. lr1nt:c~in ;uHI l 1! l .er 
anticonvulsant drugs, and in e:{\Jerime ntal animal '"odeb (lle [. 3'.1,90). In SS , a,; in these 
other conditions, it seems likely that a combination o[ genetic, it~:rrunologic , aud viral 
or other unknown environmentnl factors plays a rol~ in pathog.enes-Ls. 

1"ne fascinatin g observation that thymosin correct" the. ahnocmally hi.gh c:P- ll 
turnover in the NZ3 mouse thynus popula tion in an Minal model, Hhich lik~ SS h ::s 
a marked tendency to convert to lymphoma, suggests th<Jt the role of the T•suppr,:,ssor 
cell in SS should be further investigated (See Ref. ~2). 

Two additional interesting observations in human lymphoprol i.[e rative dis ,,~·ders 
have. recently been made. The Sezary syndrome, a form of T-lymphocyte l.euke mi:J as ­
sociated with skin infiltrat.ion resembling and perhnp£; identical to fornt ; of mycosis 
fungoides , has been shown to retain differentiated T-cell functj .on including th·:~ 
elaboration of MIF into the patient's serum (Ref. 97, 98), and h e lper [actor. 

In addition, Brodet·, and his colleagues (Ref. 99) have sh01vn t\wt perj pher<Jl 
blood cells from pa tients 1~ith multiple myeloma <Jre pote nt suppressors of norm<tl 
B-lymphocyte immunogl obulin synthesis >~hen co-cultured Hith such nor'"al lympho cytes 
in the presence of poke tveed mitogen. They have t entative ly identifi<!d th e source 
of this suppression as blood monocytes in the circulation of myelo:oa p a tients. 'l11i s 
observation provides an interesting explanation for the "functional ngar.unaglobulinemia" 
which is observed clinically in multiple mye loma patients l<ho so often fall victim to 
pneumoccal infections and other similar organisms. 

VI, SYSTEHIC LUPUS ERYTiiEHATOSUS(SLE) (Ref. 100-110) 

\fuether patients with SLE are over-responders or under-ret:ponders it: a clinically 
important issue. In. spite of the hyperglobulinemia present in most su: patients, they· 
have a marked problem tvith severe infections with about one-third dying of thi1> prolJI.em. 
Studies by Zingale (Ref. 100) using a thymus-dependent antige n, isologous erythro~yte s, 
suggested that they are over responders. On the other hand, Jlaum and Ziff (Re f. lOl) 
found that the SLE patients lvhom they studied made only h:~lf as much antibody to .bacter­
ial antigens as normal controls. It should be emph<1sized thnt these bacterial antigens 
(brucella and E. coli extracts) >~ere thy"'us-independen t antigens whi.ch He now knm~ :~re 
reco.gnizcd in quite different manners by the immune sys tern, and this r.1ay account for 
the ap!>arent divergent results of. t\lese t~Yo studies. 

The observations that the NZB/\~ model of SLE in the mouse shot-•; progres sive deple­
tion of the T-suppressor population provides a good expl:~nation [or the appcar'"'ce of 
the variety of autoantibodies seen in SUe. The release from '['-suppression permits the 
recognition of self-antigens and production of :~utoantibodi.es leading to h e molytic 
anemia and renal disease in this animal model of SLE. Greatly incn~:~sed 11-cell proli­
feration in these animals might also explain the high frequency · of lymphoma tvhich is 
found in older anin"-tls. 

I .. 
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Table VIII. HECI!l\NIS~lS FOR AUTOU!NUNITY IN SLE 

A. JJoss of tolerance t·o se l f anti<JCllS 
1. Imbalance of reg ul~tion o f the 

immune system on " genet ic b<1~.;is 
2. Viral infec tion of the thymus 

B. Accide nta l immunizat ion 
1. "Self + X" ( X== drug, foocl,etc) 
2. Innocent by s tande r foL t:umor or 

viral-induced antigens on cell s 
3. Coating of cell su rface receptors 

with spcc i.fic ant i body:foreign 
anti gen complexe s 

4. Digestion of por tior ,s of normal 
tis s ue c o;aponents during infl a mma­
tion to produce f ore ign antigens 

C .• Release of antige n from a restricted 
or immunologica lly privi l eged si t e 

Table IX • . DOES DEFICIENCY OF 'fH YM IC Hl:·tUNE 
SUPPRESSOR FUNCTION CAUSE SLE? 

1. Neonatal thymectomy in NZB/W mice caus es 
accelerated autoimmunity and e ar l y d ea th 

2. Adult thymec tomy in patient s with myas­
thenia g r avis is often followe d l.Jy a n 
SLE~like clinical syndrome 

3. Young thymus cell infus ion s retard the 
appea rance of a ntinucl ear a nti bodies in 
strain A mice 

4. Food anti gens cause hi gher antibody 
- responses in some SLE pat i e nts tha n in 

matched controls without SLE 

5. Anti-thymocyte serum markedly e nha nces 
anti-double stranued RNA in NZII/1'1 mice 
1 to 3 months of a ge 

VII. AIITOANTIBOOIES CA.'I ENHANCE O'l11ER FOR~lS OF H(}fUNE AfiNOim\!.ITY (Ref. 112-11.9) 

One of the most logica l explanations for the loss of T- s upp rcsso r ly rophocytes 
in SLE and in the NZII/H model of SLE i s the e.wly deve l opment of th ymu,;-s pecific 
autoantibodie s (1\e f.lll, 112, 115). That s uch nntibodie!; arc kn m·.<n to c ross-reac t 
with brain tissue in the case of anti-9 anti gen in mous e thymocyt c s i s i ntriguin r, 
in the patie nt population with SLE. A re ce nt report that: anti-thymocyte t·cactivc 
antibodies arc found in :.;chi.zophrenic patient:.; (Ref. 113) would be c on;>a tiblc with 

this type of cross-reactivity\ als o. 

! 
J 
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Table X. FREQUE~CY OF CYTOTO:UC REACTIO~S HITH A PANEL OF AJ.I.UGENEIC LYHPilO CY'i'ES 
AI-lONG 36 REACTIVE SLE SERU:·IS* (Ref. 111) 

107. 10-20/. 

Number of serums reacting 17 9 '· 
% of serums reacting 47% ).7% 11% 

*Obtained from 36 individual patients. 

Various autoantibodies Hhich are di rcc ted a ga in s 1: the sep m: at:c· 
classes of immunoglobulins are potent i a lly capab l e of a lt:erin~ t:he cel1f; ,;hich 
bear these proteins on their surfaces . Two i s olate d reports are particuLJrly 
interesting in this re ga rd. 

Wiiliams , et al, (Re f. 117) observed that 53% of a t opic patients (as t:hma, 
hay fever or eczema) h a d lgH an ti-l gE a utoan tibodies ~<hich occu rred s?nnL<IIlt~ous ly 
in their· serum compared to 8 .5% of miscel l aneous control pAtie nts . These nnt: i­
bodies only re a cted wi th I gE after its combinaU.on. >~i th antigen, and appeared 
to vary in their affinity for dif fere nt IgE prepcxations, sugges t ing p ossible 
allotype specificity remines cent of the reaction with Gm and lnv allotypes of 
IgG by various rheumatoid factors. 

Table XI. APPARENT J'OTENTIATION OF I!ISTANINE RELEASE BY 1.9S HUNAN Al'lTI-fE 
USING ALLERGIC PATIENT 1 S LEUKOCYTES 

Fraction or samp l e s tudied 

Bermuda allerge n alone, 9.001 pg 

Fl. 19S (allergic patient) 

Bermuda allerge n 0.001 pg plus Fl. 19S 

Bermuda allergen 0.001 pg plus Jo. 195 

Rabbit anti- h" E 1:1000 

Bas ic 
anti-.)E 

titer 

0 

1.:16 

1:16 

0 

1:32 

FP"\CTIO:.;s 
Total 

per cent 
h i~; tamine 

released 
% 
0 

0 

39.6 

0 

18.1 

The othe r report by Abdou, et al (Ref. 117) found that p a tien ts \Jith acquired 
. agamma globulinemia, in contrast to patients with in fantile ag.:wunaglobulinemia , 

h a d norma l number.rof im::mnoglobulin receptors on their bone marrow c~lls, but 
showed marked decrease in these receptors on peripheral blood l ymphocytes . ln 
addition, the p atients with acquired agammaglobuliner.lia lwd an I gG-- an Li. - Ig~l 
antibody in thei r serum which was b e lieve d r esponsib le for the depress e d Ig 
synthesis :l.n these patients. 

l'he measurement , clinical din tribution and pathologtcal. imp lieu Lions of 
rheuma toid factors h as been s ummari ze d in Ref. 119. Tite formation or taixe d 
cryoglobulins which l ead to glomerulonephritis or ouher forms of vasculiti s 
represent the principal pathoeenic potential of anti-lgG autoantibodies found 
in human disease. 
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