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| Concepts

Learning Objectives

Self-reactive B and T cells are generated in the bone
marrow and thymus but can be eliminated by the
processes of central tolerance (B and T cell strong
binding of BCR and TCR, ri ctively, to self-Ag) and
peripheral tol etion, regulation by
Treg cell . i
®Sc\f—mdctivc T cells can escape central toler: e and
are controlled in the lymphoid organs and peripheral
tissues by anergy (DC providing signal 1 and
inhibitory molecules expressed on the T cell surface,
CTLA-4 and PD-1), Treg cells (CD4* CD25* Foxp3* T
cells that inhibit DC Ag presentation, T cell activation,
NK and B cell functions through cell contact) and
deletion (lack of costimulation/cytokines to induce
Bcl-2 proteins to block apoptosis and/or Fas ligand
mediated induction of apoptos

The major immune-mediated endocrine disorders are
type 1diabetes (CD4* and CD8* T cell destruction of
pancreatic beta cells), Hashimoto's thyroiditis
(antibody-mediated destruction of thyrocytes, v
thyroid hormones), Graves' disease (antibody-
mediated stimulation of TSH receptor, T thyroid
hormones,ophthalmopathy), Addison’s disease
(antibody-mediated destruction of adrenal cortical
cells, v cortisol) and autoimmune polyendocrine
syndromes (AIRE-deficient, HLA-associated and

1~ Recognize the cells responsible for presenting self-Ag in the thymus to T+
cells. What gene/protein permits this to occur in the thymus? What signal-_
outcome dictates where the T cell lives or dies during negative selection?

2 - Identify the outcome of BCR signaling that leads to survival, anergy or

deletion. What happens to self-reactive B cells that are rendered anergic?
;

- Identify the required signals for T cell activatidn (signals 1-3)'and define
the outcome of T cell activation if any particular signal is absent. What is DC
maturation and h T cell act

13-15, 17-

2 - Distinguish between anergy, Treg regulation and deletion mechanisms of
peripheral tolerance of T cells.

3 - Recognize the steps that must occur in order for an immune response to
successfully generate organ-specific damage and autoimmunity.

1- Recognize the key symptoms and underlying immune-mediated
mechanisms associated with type 1 diabetes, Hashimoto's thyroiditis, Graves’
disease, Addison’s disease and APS. What type of hypersensitivity reactions
are apparent in each?

2 - Identify the genetic anomaly that is associated with the development and 36, 38, 41,
progression of disease in each, when noted in the discussion. 44,47

36, 38-45,

3 - Identify the targets (cells, proteins, pathways) of antibodies and effector
cells and how disruption by these immune responses lead to a diseased state 47
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in each of the disorders listed. What is the role of AIRE, HLA and Foxp3 in the
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Age of diagnosis

APS | APS 1l

Primarily adults
(~20 per_million pop.)

APS Il (IPEX)

Newborn
(rare)

Feature

Infants
(rare)

Mutations of FOXP3
(50% of cases)

Genes involved Mutations of |AIRE

Addison’s disease_ *
Type 1 diabetes
Autoimmune
thyroiditis

Mucocutaneous
candidiasis

Enteropathy
(severe diarrhea)
Dermatitis

Type 1 diabetes
Autoimmune
thyroiditis
Autoimmune
anemia, hepatitis,
nephritis

Disease

manifestations
Hypoparathyroidism
Addison’s disease

AIRE = autoimmune regulator
IPEX = Immune dysregulation, enteropathy. polyendocrinopathy. X-linked syndrome (also APS III)




L03 (04 Twyroid Disorders

SYNTHESIS OF THYROID HORMONES (T3 & T4) LUMEN
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Low( 0T THYROID GLAND PATHOLOGY

" Hypothyroidism
* Deficiency of thyroid hormone
'H\i FOT\_\\| KD\ D « Structural or functional derangement that reduces thyroid
I : hormone production
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collagen capsule
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L0B typotnalamic & Pituitdry Dystunction

+ Apply knowledge of function of pituitary hormones to
diagnosis of hyper/hypo-secretion

HYPOPITUITARISM

+ Invasive - space occupying lesions - macroadenoma,
craniopharyngioma

« Infarction

+ Recognize clinical presentation of syndromes of
hormone hyper/hypo-secretion

- Discuss causes of syndromes of pituitary hormone
hypex/hypo-secretion

+ Apply knowledge of feedback mechanisms of H-P axis
to serologic diagnosis of hormone hyper/hypo-
secretion

+ Recognize presentation and causes for diabetes
insipidus

* Recognize features of SIADH

» SIADH: SYNDROME OF
INAPPROPRIATE ADH PRODUCTION
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& Clinical Feanwes o Male hypo gonadilm

@

& £Ip§
PE: Boys should be@lealt Tanner fiage 1 by |14 yIo
ﬁ;pogona& BEFORE pubery - leggy,ymall firm tested, gunccomastia
quogonad AFTER puverry: normal body ) testes Lsize o 1°
¥ ADULTS

@mm oo TESH4LH, LOW sperm count

= wually seminiferons tubule damage
- qynccomarhia duc o Taromatase
Ex lincfelters (XXN) —> $irm [ rubloery +estes
Mumps
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EX: Kallmann (yndiome. — cant secrere GnRY CIct lip; anoymia , cryptor enidism
Prader - Willi Syndrome. — Paternal imprinting pvoblem — delayed /inompurc pubermy , fermility , cryprorchidism

Hemochromarodi §
Saronidodi s - chquircd
Craniopharyngioma

> fotal fesosreronc — Early morning (8am)
2% @GnRH sHmulation ot
Older men= more coniiskent Trvgughoutt me day
TIZEATMENT]
*ONW men who are  hypogoradel
~ teitosterne DEFICIENT] Need <xs AND lav
- @ sperm count alone
IM tertoskne wl itk ass needle — rehect 2-5 moJ — then p-12 mod

PlSks| BENEFITS

Development and maintenance of secondary

sexual charactetistics
libido

Increased muscle strength

Increased bone density

Improvement in subclinical depression

+/- cognitive benefits




LID Patn Piruitany | fyporhal, 4 Tiveal Gland

ANTERIOR P(TUITARY

e tranyctipnon Factors:
PITL : Somatd,; (autD, thyyorrophl

§F-1 : qonadotphs (4 GATAZ)
T-PIT : corritotropny

[PITUITARY ADENOMAS]
%Mo,& common causc o hyperpit 11 pituitary adenoma

@Mm Hormone excess— Hyperpiturtaris#v

(SN
Ly
=
= || @ noneomricg
P Mads eFfects
- \i
L ervde tpugh bone @ fal
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Hypopituitarism
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PIT-1

|GROWTH HOBMONE ADENOMA] \ ; HER
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o two Hypes: Qdendely granulaked (acid

®GH
@Spnr.rcly gmnulafco/ ¢ ChromOPhob/'c)

@ eytoeeratin
< sausage Fingers 4 cardio megaly

[CORTICOTROPHADENOMA] ujually miroodenoma

& Hypercornsoligm
Cushing=syndvoes: Clinical  ManiFestaion oﬁhgpor(,om'mmm
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ok Nelgon i i
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