Medical Grand Rounds September 11, 1975
Parkland Memorial Hospital ; J.bonald Smiley, M.D.

DISEASES OF IMMUNE REGUI.ATION

During the past five years, our knowledge of the human immune
response has expanded enormously. This presentation will outline
several of these fascinating observations and relate them to human
diseases in which deviation from normal immunity has occurred.

I. Regulation of the immune response

A. T-lymphocytes, B-lymphocytes and macrophages cooperate by
surface membrane interactions after antigen exposure

B. Thymus-dependent and indepandent antigen stimulation

C. Responders vs. non-responders: The role of the histocompati-
bility-immune response gene complex

D. Three types of T-lymphocytes: Suppressors, helpers, and
killers

E. Three types of immunological tolerance: Antigen paralysis,
‘T-cell suppression, and high affinity IgG antibody:antigen
complexes (blocking factors)

F. Other soluble regulators of immunity-Thyrosin, allogeneic
effector factor, antigen specific T-cell helper factors,
lymphocyte mitogenic factor, transfer factor, C-reactive
.protein, a-fetoprotein

II. Mucocutaneous candidiasis

A. Four defects with a common clinical expression

B. Role of antigen-load on the host response

C. Common denominator between chronic infections and neoplasia:
Impaired immunity related to blocking factors and saturated
Fc receptors? .

III. Acquired hypogammaglobulinemia (too much T-cell suppression)

A. The chicken model of "infectious" agammaglobulinemia

B. The role of suppressor T-cell function in common variable
hypogammaglobulinemia in man

IV. Normal pregnancy, necplasia and ataxiatelangiectasia

A. Physiological variation and function of serum a-fetoprotein

B. Hepatoma and other forms of neoplasia reclated to suppressed
T-cell function in the presence of elevated serum a-fetoprotein

C. All patients with ataxiatelancoctasia show elevated serum
levels of a-fetoprotein

V. Lymphoproliferative disorders
© A. Sjogren's syndrome, pseudolymphoma and lymphoma

B. Sézary syndrome vs. chronic lymphatic leukemia

C. Suppression of normal immunoglobulin (but not myeloma Ig)
synthesis in multiple myeloma ) ]

VI. Systemic lupus erythematosus (too little T-cell suppression?)
) A. Are patients with 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

VIX. Auto-antibodies can enhance other forms of immune abnormality

A. Lymphocytotoxic antibodies in viral diseases and SLbE

B. Atopic diseases: What role does IgM-anti-I¢E play?

C. Some agammaglobulinemia: What role does IgG—an§1—IgM plgy?

D. Rheumatoid factors (anti-IgG) : What pathogenetic role, if
any?
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REGULATION OF THE IMMUNE RESPONSE
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Fig.l CELL INTERACTIONS IN THE IMMUNE RESPONSE (Ref. 3-35)

g} = Ir gene product ‘(Associated with histocompatibility
HLA or MLC gene products)

6—{1
g]t = Antigen Specific T-helper Factor (Combined with
carrier-portion of antigen)

Completed. T-Lymphocyte antigen receptor

Fig.2 CELLULAR DEVELOPMENT OF THE IMMUNE SYSTEM (Ref. 36-39)
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Table I.
1.
2,
3.
b,

7.
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THYMUS AND T-LYMPHOCYTE FUNCTIONS (Ref. 2)

Production of thymosin and other thymic hormones

Recognition of the "carrier" portion of certain antigens followed by
cell proliferation
Release of delayed hypersensitivity mediators after antigen contact

Production of antigen-specific "helper'" factors which augment the
level and quality of antibody produced by B lymphocytes which recognize
"hapten" porticns of the antigen

Recognition of other cells bearing the specific antigen by sensitized
T-lymphocytes having direct cytotoxic capacity ("killer" cells)

Modulation or suppression of total immune response ("suppressor'cells)

Antigen-specific, passive recruitment of other T-lymphocytes by
transfer factor

Fig. 3 GENETIC MAPPING OF HUMAN CHROMASOME # 6 WHICU CONTAINS TiE HISTOCOMPATIBTLITY-
IMMUNE RESPONSE GENE COMPLEX (Ref. 23,24,25)
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Table ITI. CLINICAL MEANS OF ASSESSING T-LYMPHOCYTE FUNCTLON IN MAN

1.

(Ref. 1,2)
Delayed hypersensitivity skin testing

Spontaneous sheep red cell rosette formation

Staining of cell surfaces with fluorescein-labeled antiserum
to T-cells

One-way mixed lymphocyte cultures (H3Thymidine uptake into DNA)
\
Mitogen (Con A or PHA) stimulation of lymphocyte cultures (H3Tdr uptake)

Rejection of skin or organ allografts

TSRS
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Table IIL. PROPERTIES OF SUPPRESSOR, HELPER AND KILLER

LYMPHOCYTES IN THE MOUSE

-

.

THYMLC-DERIVED

Property Suppressor Helper Killer  Refercice
Distribution in peripheral blood 10-50% 33% 6-8% 37,41
(% of total lymphocytes)
State of differentiation immature mature mature 37
Size, appearence, relative density mediuw, pale small,dark  small-mediam 38,41,
cytoplasm, cytoplasm, pale cyvtopl. 43
low density hi density med. density
Surface antigens T < TL neg TL neg 37,42
Ly 1,2,3+ Ly 1+ Ly 2,3+
Histocompatibility differences ? Ia (MLC) H2K,U2D 34,37
recognized Fe
Effect of adult thymectomy disappear unchanged unchanged 42
) 6 days
Thymosin activation ++ ? ? 59,108
Concanavalin A stimulation +H+ + + 39,40
Phytohemagglutinin A stimulation + -+ - 39
Cortisol sensitivity partially resistant resistant 41
resistant
Anti-thymocyte serum suscep- -+ + ? 114,115

tibility (spontaneous autoantibody)

Table IV, HUMAN DISEASES INVOLVING ABSENCE OR ABNORMAL FUNCTION OF T-LYMPHOCYTES
(Ref. 2,68,86,86,93,97,98)

1. Alymphopenic agammaglobulinemia (Swiss—-type, stem cell defect)

2, Thymic aplasia (DiGeorge syndrome)

3. Primary lymphopenic immunologic deficiency (Gitlin-type)

4. Lymphopenia with normal Ig (Nezelof-type)

5. Agammaglobulinemia associated with thymoma (Good)

6. Ataxiatelangectasia (Mrs. Louis Bar syndrome)

7. Sézary syndrome (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 INVOLVINC ABNORMAL T-LYMPHOCYTE RECOGNLITION
OF THE CARRIER PORTION OF ANTIGEN (Ref. 2)

1. CG—Methylddpa (Aldomet)-induced hemolytic ancmia &

2, Goodpasture's syndrome (llemoptysis, glomerulonephritis and
autoantibodies against lung and renal glomerular basewent memdrane)

3. Thymoma associated avtoimmune diseascs?
Polymyositis of severe type, relieved by steroids and followed by
myasthenia gravis after thymectony
Myasthenia gravis
Agammaglobulinemia in adults
Selective red blood cell aplasia
Systemic lupus erythematosus
Rheumatoid arthritis (rarely)

II. MUCOCUTANEOUS CANDIDIASIS

Case Report I. [, 19 5, . rov folloved ac (NG

by Dr. James Gilliam, Initially admitted in [, 1973.

This man was noted to have brown scales and crusting on his scalp and white
plaques in his mouth by his mother at 3 months of age. At 13 months of age, he
was hospitalized with cough and fever. Scalp and mouth cultures grew Candida and
Nocardia. Oozing lesions in the genital area suggeste.! the diagnosis of acrodecma-
titis enteropathica, but little improverment followed treactment with diodecquin.

In the interval prior to his - 1973 hospitalization, he was admitted to
many other hospitals for repeated episodes of right lung pneumonia, and ultimately
undervent resection of the right middle lobe and anterior segment of the right
upper lobe for bronchiectasis in 1965. He experienced staphylococcal arthritis
in 1959 and 1966 which responded to antibiotic therapy, and he has received four
courses of amphotericin B for smouldering mucocutaneous candidiasis, the last of
which was interrupted in 1969 when he became severely depressed and left the hos-—
pital against medical advice. The amphotericin B produced little lasting benefit,
and renal toxicity (BUN 27 and creatinine 2.3) accompanied the third course in 1967,
His hospitalization in [l 1973 was necessary because of an extensive Candida
granuloma which covered most of the skin of his left arm. .

At the time of that admission, physical findings included ~.curred, depigmented
alopecia of the scalp, scarring of the lateral face and cheeks, hyperemia with
white, curd-like plaques of the toague, buccal and labial mucosa. There were dys-—
trophic changes of the right middle fingernail. The entire left arm and hand were
swollen with erythematous hyperkeratotic plaques and loss of the lelt distal digits.
Similar, but far milder changes were present on the scalp, in the external cars,
and in the genital area.

Laboratory data included normal or negative WBC and differentinl, SMM-12,
VDRL, RA latex fixation, antinuclear antibody, LE prep, cryoglobulins, C'Il 50 and
ASO titer. PBI=6.0, scrum cortisol at 8 AM =19yg%, Rubella HL titer 1:64, quali-
tative immunoelectrophoresis showed sl. increase in IgG and IgA with normal Tgh
and IgDh. Delayed hypersensitivity skin tests for tuberculin, wumps, blastomycosis,
histoplasmosis, coccidiomycosis, oidiomycin, trichophytin and streptokinase-strep-—

- todornase were all negative. Attcwpt to sensitize the patient with dinitrochloro-
benzene (DNCB, 100 mg) was unsuccessful,

Of four normal siblings, only one showed a close HLA histocompatibility, and
he donated lymphocytes for transfusioa to the patient. Subsequently, he has re-
sponded dramatically, and is now receiving chlortriazole therapy.
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Although commonly isolated from humahs, Candida albicans rarely causes persistent
infections in otherwise healthy subjects. ‘7his natural resistance is probably related
to natural non-immune barvicrs, in part, but tho high percentage of persons with strong
cellular imaunity to candida extracts by skin testing suggests that acquired ife.eaity
also is required to keepthe fungus on a commensal Jevel. Endocrine abunormalitics, such

as hypoparathyroldism, hypothyroidism or Addison's disease, izmunosupproession or broad-
spectrum antibiotic therapy commonly lead to secondary candida infecticas, supuesting
that the host-commensal balance is rather delicate, A relatively minor detce in either
the non-specific or specific protective mechani it mav alter this balance in Taves of the
fungus which then becomes parasitic (Ref. 69).

Table VI.
Imaune Function Tvpe
L L LLEL v

MIF* release in vitro after candida

antigen added to patient's lympho- <£:> (:) + s

cytes
H3Tdr*uptake into DNA after canm-

dida antigen added to patient's + (:) + +

lymphocytes in vitro

"Blocking factor" present in pa-
tient's plasma which prevents - (:)
DNA synthesis or MIF release after
antigen added to patient's or
normal sensitive lymphocytes in

vitro 4
Macrophage migration (pt's cells)
to antigen-stimulated lymphocyte + + (:) +

chemotactic factor or C5a

* MIF= macrophage migration inhibitory factor
#131dr= Tritiated Thymidine deoxyribotide

() = Significant abnormalities are circled.

Our patient, -, proved to be identical to Type IL above, and failed to respond
when his lymphocytes were incubated in vitro with candida antigen, and his serum contained
a blocking factor which prevented H3-Tdr uptake by DNA of normal lymphocytes known to be
strongly reactive to Candida in the presence of normal serum when tested by Dr. Robert
Johnson of the Rheumatic Diseases Unit. Mucocutaneous candidiasis (some patients) joins
many human neoplasms (Ref. 76), chronic viral infections (Ref. 78) and possibly multiple
sclerosis (Ref. 79) and systemic lupus erythematosus (Ref. 80) in having serum "blo?king
factors'" which suppress T-lymphocyte reactions to specific antigeas. Increasing evidence
suggests that these "blocking factors" are complexes between high-affinity IgC antibody
and small antigen fragments. A suggested mechanism for this T-cell suppression is illus-
trated in Fig. 4 on page /. Sjbgren, et al, describe the separation of one of these
blocking factors into free IgG antibody and an antigen fragment after acid dissociation
in Ref, 76.

Not all soluble “blocking factors" which suppress delayed hypersensitivity or block
other T-lymphocyte functions are composed of immunoglobulin with or without antigen.
Mackaness (Ref. 64) and Catti (Ref. 77) have described non-antibody factors which de-
press delayed hypersensitivity and the mixed lymphocyte culture (MLC) recactions, respec—
tively.
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Fig, 4., MECHANISM BY WHICH BLOCKING FACTOR MAY PROMOTE TUMOR GR7iil
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III. ACQUIRED HYPOGMDMAGLOBULIMEMLA ~Suppressor T-Lymphocytes in Man

Recently, Blaese, et al, made the surprising discovery that induced agommaglobuline—
mia in the chicken was associated with a T-lymphocyte suppression capable of bloaking
normal immunoglobulin synthesis by untreated chicken lymphocytes (2c¢f. 8l)., Thay terned
this "infectious" agammaglobulinemia since it could be tracsmitted in vivo to normal
adult chickens by infusing 4 month old chick merrow cells from agammaglobulinenic donors,
and the previously normal recipients would develop a progressive humoral imacnod2ficiency
and agarmaglobulinemia,

Waldmann, Blaese, et al (Ref. 82), then examined a group of 8 patients with ceommon
variable hypogammaglobulinemia by culturing their peripheral bhlood lymphocytes with
poke weed mitogen which is known to be a non-specific stimulant for B-lymphocytes to
differentiate and produce immunoglobulin. Unlike normal peripheral blood lymphocytes,
none of the patients'lymphocytes produced significant immunoglobulin after such stimu-
lation. However, when their lymphocytes were fractionated to remove T-lymphocytes and
the remaining B-lymphocyte population then cultured with poke weed mitogan, normal
amount of imminoglobulin was produced. In addition, when all the 8 patienczs' lympho-
cytes were co-cultured with lymphocytes from normal persons along with poke wued mitogen,
the usual immunoglobulin synthesis of the normal B-lymphocytes was almost cowplotely
suppressed in 5 of the 8 cultures. To rule out some effect of the histoincompatibility
of the patients' 1lymphocytes and the normal donor lymphocytes, 22 pairs of normal un-
related donors were co-cultured in vitro with poke weed mitogen, and in ecvery ianstance
no suppression of immunoglobulin synthesis was observed in spite of the anticipated mixed
lymphocyte reactions, due to histoincompatibility. An example of their results is shown
in Table VII below.

Table VII, INHIBITION OF IMMUNOGLOBULLM SYNTUESIS BY NORMAL LYMPHOCYTES WIlEN CO-
CULTURED WITH LYMPHOCYTES FROM A PATIENT WITH HYPOCAMMAGLOBULINEMIA

IgG IgA 1gd  Average 7

(ng. per culture) fahibition
Hypogammaglobulinemia pt. alone 0 0 26
Control subject A alone 1640 640 2860

Co-culture pt. *+ Control A 0 14 400 95 .

2 x 106 lymphocytes from each donor + poke weed mitogen for 7 days

ol
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A signlificant questlon is the type of ilmt‘xunodcficlency which is present in on
adult or child in whom recurrent severe infections have occurred. Fig. 5 and Vig,.
below outline a systematic approach to this problem as developed by Bellanti (Ref,

83)

Fig. 5, SCHEME OF APPROACH IN TUE INVESTLGATTOX OF AN ADULT WHO PRESENTS

WITH REPEATED LNFECTLONS

1. mstory
2. PHYSIOAL £ ATION
3. LAHURATORY 1ES1S

I .
PRIMARY

TESTS OF HnimukaAl_tantitusts) 1SUNITY

Quantitution of nimmunwjlukuling
Electrophonests fevamine for ronoclonal *spikes®
Check urine for Bence-Jones protein

Appropriate lesty
indicatad tor
*autormune”
diseases

PHAGOCYTOS1S
WBC Count
Clevated Low (neutropenid)

Exaniine for:

atypical cells (leukemial Congenital Acquired:
plasma cells tinultiple trare) Drugs
myeloma) Myelophthisic
processes

JLSIS e cet

JATED 1AVMNDTY
{delayed hypersensitiaty)

Lymph node enlargerent
Anergy seen in lymphonias

Fig. 6.

SCHEME OF APPROACH IN THE INVESTIGATION OF THE
WITH REPEATED INFECTIONS

INFANT WIO PRESENTS

1. HISIORY
2. PHYSICAL EXARINATION
3. LARORATORY TESIS

[Sfcononry

PRIMARY

| Coomnls” Tes!

PHACGOCYTOS IS INFLAZAMATORY RF
€S PO
EESPONSE ANF
WBC Count & dill f [) 1 Serun C
Sedunentation  Chemnotaclic  Complem=nt assay
rate, CRP assay ¢ issue Bupsy

Elevated  Normal Low (Neutropenial
—_—

Phagocylic index Congenital  Acquired
Buctericidal test
Ou.lnlil.yliw;e NBI test
Low l".hvlly
HEUTROPHIL DYSFUNCTION Normal
Speaitic l!u\locyle enzymes
[ I L 1 1
CCLy” ccae Selective .
NADH oxicase| [ylutathione "";'.','!7 1ondase | | ctericatal "’;’ 5
6P permidase ehiiency Sty syndrome
v

TES1S OF HUSORAL Gintibady) 1%IMUNITY.
[}

f t
Tolal €' Comjonents
(C3, C50r
Inh:bitors)

i
Normal Variahle Low
1

1
TESTS OF CELL-PAEDIATRD MY
Ideldyed hypersensitivity)
]

Varisble

1

]

1 o Rarinsl
1 ¥ : Thy mic dysplasia ) Agarunsjlobulinemds
€ normal gg M

5 1 %
1"Swiss ™) 2 Dysqainn ajlobulinemias

2) Cony. aplasis 1

of thymus D Alava-telingiectasia
m-1v

O-1 2) Vaskolt-Aldnich syndrome




IV, NORMAL PREGNANCY, NEOPLASIA AND ATAXIATELANGIECTASIA (Ref. 68, 84-87)

The fetal circulation contains several cabrvo-specilic preteins which are present
in the serum of adult individuals in very low concentrations. Arong these is aipha-feio=
protein which may reach a level of 4 mg/ml during carly to mid-gestation, thea falls
to the normal adult level of approximately 40 ng/ ml (.001% of the maxizum fersl level).

The recent studies of Murgita and Tomasi (Ref 68) have shown that alpha- o=-protein
is a potent inhibitor of T-lymphocyte function , and can thus indircctiy inlithit both
primary and secondary antibody responses in concentiotions as low az 1 pp/al. i had

its most impressive effect in inhibiting the Iyt sccomdary respontie, but wost 3
of immune response were somewhat inhibited. No cytotoxicity was found to acc
this inhibition of immunity.

Since a number of neoplasms, particularly hepatoma, stomach, and pancreas have
been associated with abnormal appearence of alpha~fetoprotein in the patient : 3
these recent findings of immune suppression by this protein have raised the pos:
of a pathogenetic role in the neoplasia in these patients (Ref. 83).

Waldwann and McIntire (Ref. 80) recently noted that patients with ataxiatelangicce-
tasia who have thymic immunodeficiency, occasional absence of IgA, and a marked increase
in a variety of cancer, uniformly show significant elevations ol serum alpha-ictoprotein.
This protein is elevated for years prior to the appearencz of tumors, but ccould well
represent the mechanism of loss of normal immune surveillance which so strongly pre-
disposes these patients to cancer development.

o
o
bili

ATAXTIATELANGIECTASIA
Case Report II. [, 9 1/2 year o1d wr, [l # . scen by Dr. Horris Ziff on

68.

This 9 1/2 year old girl had had symptoms of weakness, trouble with gait, developing
ataxia and dysarthria and internal strabismus with repeated attacks of upper respiratory
infections over the entire period of her childhood with the first abnormallri noted
about 6 months of age. She also has a 3 1/2 year old brother who also is affected, and
a half-brother on the paternal side said to have cerebral palsy.

On examination, the patient was small , dysarthric and had telangiectasias on the
bulbar conjunctivae and the lower palpebral conjunctivae bilaterally.

There were three small cafe-au-lait spots over the left knee. Neurolcgical showed
nystagmus, cerebellar dysfunction and gait problems, with spuntaneous choreiforn move-
ments. She elevated her arms in a choreo-athetoid type of posture, and milked her
fingers aimlessly. Laboratory data showed Hgb= 12,1 gm%, WBC= 3,100, polys 53, lympho-
cytes 40%, urine normal, cerebrospinal fluid nowrmal, IgA 104 mg% (nl= 70-350 mgZ). Her
brother showed no IgA on radial diffusion assay. Skin tests negative,

This patient was seen prior to the observation of thz elevated alpha—feprrotLL1
in the serum in ataxiatelangiectasia, and this determination was not made.

V. LYMPHOPROLIFERATIVE DISORDERS (Ref. 88-99)

Sj8aren's syndrome was originally described as dry eyes, dry mouth and rheumatoid
arthritis. In recent years, however, it has become apparent that it can exist without
necessarily having associated rheumatoid arthritis, but may be seen wiih lymphoma-like
variations, and with scleroderma, systemic lupus crythematosus, or in isolation, although
wost patients do have some form or other of identifiable rheumatic disecase. IL has
recently been possible to study the lymphocytes which infiltrate the salivary and lacri-
mal glands of SjBgren's patients by means of lip biopsies of the labial salivary glands.
These are well-tolerated by the patients and are of considerable value diagnostically
in extablishing the character of the lymphoproliferative disorder whlch is present in

any given patient,



-10-
Clinical and pathological evidence suggests that a wide spectrum of Lympho-
proliferation exists in SjBaren"s syndrome-SS, from benign discase with lTymphoid

infiltrates confined to glandular tissue on the one ¢ud, to widespread lymphorciicular
malignancy on the other. In the middle of the spectrum are patients threatenc:d by
extraglandular extension of lymphoproliferation which is not clinically or hisiologi-

cally malignant and which apparently has the potential to regress with appropriate
therapy or to progress to frank ncoplasia. Case reports in the literature associate

SS with pseudolymphoma, Waldenstrm's macroglobulinacnmia, reticulum cell sarcoma, or
other lymphomas. Similar lymphoproliferative proccsses have been observed in other
autoimnune diseases, in certain immune deficiency states, with hydantoin and other
anticonvulsant drugs, and in experimental animal models (Ref. 89,90). In S§, as in these
other conditions, it scems likely that a combination of genetic, imaunologic, and viral
or other unknown environmental factors plays a role in pathogenesis.

The fascinating observation that thymosin corrects the abnormally high cell
turnover in the NZB mouse thymus population in an animal model, which like S5 has
a marked tendency to convert to lymphoma, suggests that the role of the T=suppressor
cell in SS should be further investigated (See Ref. 92).

Two additional interesting observations in human lymphoproliferative disovders
have recently been made. The Sézary syndrome, a form of T-lymphocyte leukemia as-
sociated with skin infiltration resembling and perhaps identical to forms of mycosis
fungoides, has been shown to retain differentiated T-cell function including the
elaboration of MIF into the patient's serum (Ref. 97, 98), and helper factor.

In addition, Broder, and his colleagues (Ref. 99) have shown that peripheral
blood cells from patients with multiple myeloma are potent suppressors of normal
B-lymphocyte immunoglobulin synthesis when co-cultured with such normal lymphocytes
in the presence of poke weed mitogen. They have tentatively identified the source
of this suppression as blood monocytes in the Clrculdtlon of myeloma patients. ‘his
observation provides an interesting explanation for the "functional aganmaglobulinemia"
which is observed clinically in multiple myeloma patients who so often fall victim to
pneumoccal infections and other similar organisms,

VI, SYSTEMIC LUPUS ERYTHEMATOSUS(SLE) (Ref. 100-110)

Whether patients with SLE are over-responders or under-responders is a clinically
important issue. In. spite of the hyperglobulinemia present in most SLE patients, they-
have a marked problem with severe infections with about one-third dying of this problem.
Studies by Zingale (Ref. 100) using a thymus—dependent antigen, isologous erythrocytes,
suggested that they are over responders. On the other hand, Baum and Ziff (Ref. 101)
found that the SLE patients whom they studied made only half as much antibody to bacter—
ial antigens as normal controls. It should be emphasized that these bacterial antigens
(brucella and E. coli extracts) were thymus-independent antigens which we now know are
recognized in quite different manners by the imnune system, and this may account for
the apparent divergent results of. these two studies.

The observations that the NZB/W model of SLE in the mouse show; progressive deple-
tion of the T-suppressor population provides a good explanation for the appearcnce of
the variety of autoantibodies seen in SLE. The release from T- suppression permits the
recognition of self-antigens and production of autoantibodies leading to hemolytic
anemia and renal disease in this animal model of SLE. Greatly increased B-cell proli-
feration in these animals might also explain the high frequency of lymphoma which is
found in older animals.



Table VIII. MECHANISMS FOR AUTOIMMUNITY IN SLE

A. Loss of tolerance to self antigens
1. Imbalance of regulation of the
immune system on a genctic basis
2. viral infection of the thymus

B. Accidental immunization
1. "Self + X" (X= drug, food,ctc)
2. Innocent bystander for tumor or
viral-induced antigens on cells
3. Coating of cell surface rcceptors
with specific antibody:foreign
antigen complexas
4. Digestion of portions of normal
tissue components during inflamma-
tion to produce foreign antigens
C. Release of antigen from a restricted
or immunologically privileged site

Table IX. DOES DEFICIENCY OF THYMIC IM:MUNE
J SUPPRESSOR FUNCTION CAUSE SLE?

1. Neonatal thymectomy in NZB/W mice causes
accelerated autoimmunity and early death

2. Adult thymectomy in patients with myas-
thenia gravis is often followed by an
SLE-like clinical syndrome

3. Young thymus cell infusions retard the
appearance of antinuclear antibodies in
strain A mice

4. Food antigens cause higher antibody
responses in some SLE patients than in
matched controls without SLE

5. Anti-thymocyte serum markedly enhances
anti-double stranded RNA in NZB/W mice
1 to 3 months of age

VII. AUTOANTIBODIES CAN ENUANCE OTHER FORMS OF IMMUNE ABNORMALITY (Ref. 112-119)

One of the most logical explanations for the loss of T-suppressor lymphocytes
in SLE and in the NZB/W model of SLE is the early development of thymus-specific
autoantibodies (Ref,111, 112, 115). That such antibodies are known to cross—react
with brain tissue in the case of anti-8 antigen in mouse thymocytes is intriguing
in the patient population with SLE. A recent report that anti-thymocyte reactive
antibodies are found in schizophrenic patients (Ref. 113) would be compatible with

¢ this type of cross-reactivity, also,

——
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Table X. FREQUENCY OF CYTOTOXIC REACTIONS WITH A PANEL OF ALLOGENELC LYMPHOCYTES
AMONG 36 REACTIVE SLE SERUMS* (Ref. 111)

Per Cent of ILymphocyte Panel

10% 10-207% 20-40% 407
Number of serums recacting 17 9 6 4
% of serums reacting 47% 25% 177 11%

*Obtained from 36 individual patients.

Various autoantibodies which are direccted against the separate
classes of immunoglobulins are potentially capable of altering the cells which
bear these proteins on their surfaces. Two isolated reports are particularly
interesting in this regard.

Williams, et al, (Ref, 117) observed that 53% of atopic patients (asthma,
hay fever or eczema) had IgM anti-IgE autoantibodies which occurred spontaneously
in their serum compared to 8.5% of miscellancous control patients. These anti-
bodies only reacted with IgE after its combination with antigen, and appeared
to vary in their affinity for different IgE preparations, suggesting possible
allotype specificity reminescent of the reaction with Gm and Inv allotypes of
IgG by various rheumatoid factors.

Table XI. APPARENT POTENTIATION OF HISTAMINE RELEASE BY 19S5 HUMAN ANTI—XE FRACTIONS

USING ALLERGIC PATIENT'S LEUKOCYTES Total
Basic per cent
= anti- y I histamine
Fraction or sample studied titer released
%
Bermuda allergen alone, 0.001 P8 0 0
Fl. 19S (allergic patient) 1:16 0
Bermuda allergen 0.001 pg plus Fl. 195 1:16 39.6
Bermuda allergen 0.001 pg plus Jo., 198 0 0
Rabbit anti-¥ E 1:1000 1:32 18.1

The other report by Abdou, et al (Ref. 117) found that patients with acquired
_agammaglobulinemia, in contrast to patients with infantile agammaglobulinemia,
had normal numbersof immunoglobulin receptors on their bone marrow cclls, but
showed marked decrease in these receptors on peripheral blood lymphocytes. In
addition, the patients with acquired agammaglobulinemia had an IgG-anti-IgM
antibody in their serum which was believed responsible for the depressed Ig
synthesis in these patients.

The measurement, clinical distribution and pathological implications of
rheumatoid factors has been summarized in Ref. 119. The formation of mixed
cryoglobulins which lead to glomerulonephritis or other forms of vasculltis
represent the principal pathogenic potential of anti-1gG autoantibodies found
in human disease.
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