Synapthophy i

 Calcium-binding 38 kD glycoproteln that is the
most abundant integral membrane protein
constituent of synaptic vesicles of neurons

* Also present in neuroendocrine cells

 Staining pattern:
- punctuate - neurons
- diffuse cytoplasmic - neuroendocrine cells

e Staining for chromogranins and synaptophysin differs
between various neuroendocrine neoplasms

» Antibodies should be used complementary

» Synaptic vesicle protein 2: similar, but rarely used
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Tumors of the Adrenal
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Pheochromocytomas

» Majority are multihormonal neoplasms
» Positive for most generic neuroendocrine marker:

- chromogranins, synaptophysin, somatostatin,
NSE, PGP 9.5, calcitonin, S-100 etc.
- serotonin is commonly expressed
- pancytokeratin (not paragangliomas)
- heuropeptide Y, substance P, endorphin
* Phenylethanolamine-N-methyltransferase (PNMT):
- converts noradrenalin to adrenalin
- present in adrenomedullary cells
* Enkephalins: widely distributed opioid peptides

- adrenal medulla
- brain and peripheral nervous system

- pheochromocytomas (PCC) and neuroblastomas
- met-enkephalin commonly used for PCC
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Adrenal Cortlcal Carcmoma

: : Pancytokeratin
MNF116; AE1/AE3

NSE S NF
+ + +
Synaptophysin )| Melan-A [l inhibin lf 5100
Met-Enkephalin | Endorphin || PGP9.5 | ChGr A+B_













Adrenal Cortical Carcinoma

* Vimentin: intermediate filament positive
In adrenal cortex

* Inhibin: gonadal sex-cord stromal cells
(adrenal cortex versus medulla)

e Melan A: meloncytes, adrenal cortex
(versus medulla), testis, ovary

» Aldosteron: testing of hypokalemic
animals

* Endorphin: MSH and ACTH cells in
pituitary, adrenal medulla (versus cortex)

e Ki67 and GATA-4: Higher. degree of
anaplasia associated with increased
expression



s of the Pancreas

Pancytokeratin
Vimentin MNF116; AE1/AE3

ChGrA+B i PGP9.5 I NSE [ 5-100

Insulin fl Glucagon J| Somatostatin | Gastrin_
Pancreatic Polypeptid B Synaptophysin




Endocrme Pancreas

» Pancreatic |slet ceII tumors contaln various
biological important factors, are frequently
functional and multihormonal
* In humans often component of MEN1
 Functioning Tumors: - eutopic hormone production
- insulin (insulinoma)
- glucagon (glucagonoma)
- somatostatin (somatostatinoma)
- pancreatic polypeptide
- ectopic hormone production
- gastrin (gastrinoma)
- vasoactive intestinal peptide (VIP)
- growth hormone releasing hormone
* Behavior iIs commonly related to hormons they produce



» A-cells of the endocrine pancreas have strong

cytoplasmic staining
» A-cells also contain chromogranins, glicentin-
related pancreatic peptide, and major proglucagon

fragment
* Primary use: diagnosis of glucagonomas
- may also contain pancreatic polypeptide,

insulin, somatostatin
- associated with diabetes mellitus, necrolytic

dermatitis
* Also present in extrainsular cells in pancreatic ducts



» Beta-cells of the endocrine pancreas have strong
cytoplasmic staining.

* B-cells are the most numerous endocrine pancreatic

cells and also contain proinsulin, chromogranin A,

and islet amyloid peptide

* Primary use: diagnosis of insulinomas
- may also contain pancreatic polypeptide,

gastrin, glucagon, somatostatin, ACTH
- approximately 50% are multihormonal
- associated with hypoglycemia
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Somatostatin

* D-cells of the endocrine pancreas have strong
cytoplasmic staining
* Functions as an inhibitory hormone of the

neuroendocrine system

* Primary use: diagnosis of somatostatinomas
- may also contain pancreatic polypeptide,

gastrin, ACTH and calcitonin
- associated with diabetes mellitus, steatorrhea,

hypochlorhydria in humans
 Also present in c-cell carcinomas/hyperplasia,
pheochromocytomas, pulmonary carcinoids,

thymic tumors



Pancreatic Islet Cells
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Pancreatlc Polypeptlde

* F-cells of the endocrlne pancreas cells in smaII
pancreatic ducts, and focal acinar cells have strong
cytoplasmic staining.

* Present in 70% of endocrine cells of the posterior
pancreas and 5% of the remaining islets

* Approximately 10% of pancreatic endocrine cells are
present in extrainsular sites, distributed among
ductual and paraductular acinar cells

* Primary use: diagnosis of islet cell tumors
- may also contain other pancreatic hormones:
insulin, gastrin, ACTH and calcitonin
- associated with diabetes mellitus, steatorrhea,
hypochlorhydria in humans
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* reacts with sulfated and non-sulfated forms of
gastrin-17 as well as gastrin-34
» detects gastrin producing cells in duodenum

and gastric antrum

* Primary use: diagnosis of gastrinomas
- may also contain pancreatic polypeptide,

frequently multihormonal
- gastrinomas can metastasize to the liver

- associated with Zollinger-Ellison Syndrome
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Somatostatinoma

Pancytokeratin +
g Vimentin MNF116; AE1/AE3
chGra+B [l PGP9.5 il NSE [ S-100
+
Insulin fl Glucagon | Somatostatin
- - +
Pancreatic Polypeptid B Synaptophysin
- -4 -




Pituitary Gland

 Anatomy: anterior (adenohypophysis) and
posterior (neurohypophysis)

« Adenohypophysis: pars distalis, intermedia, tuberalis

e Pars distalis: 5 cell types that produce hormones:
- somatotrophs (lateral wings): growth hormones
- lactotrophs (random, posterolateral): prolactin
- corticotrophs (central, lateral): ACTH, MSH, ED
- thyrotrophs (anteromedial): TSH
- gonadotrophs (random): FSH and LH

» Pars intermedia: - mainly corticotrophs: PONMC

 Pars tuberalis: - mainly gonadotrophs: FSH, LH



Classification of Pituitary Tumors

GH-PRL-TSH Family
GH-containing somatotroph adenomas/carcinomas
Densely granulated somatotroph adenomas/carcinomas
Sparsely granulated somatotroph adenomas/carcinomas
GH- and PRL-containing mammosomatotroph adenomas/carcinomas

PRL-containing lactotroph adenomas/carcinomas
Sparsely granulated lactotroph adenomas/carcinomas
Densely granulated lactotroph adenomas/carcinomas
PRL-cell adenomas/carcinomas with GH content (acidophil stem cell)

TSH-containing thyrotroph adenomas/carcinomas
GH-, PRL-, and TSH-containing adenomas/carcinomas

ACTH Family
ACTH-containing corticotroph adenomas/carcinomas
Densely granulated corticotroph adenomas/carcinomas
Sparsely granulated corticotroph adenomas/carcinomas

Gonadotropin Family
FSH/LH-containing gonadotroph adenomas/carcinomas

Unclassified adenomas/carcinomas
Unusual plurihormonal adenomas/carcinomas
Immunonegative adenomas/carcinomas







Corticotroph Microadeno
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Pancytokeratin
Vimentin MNF116; AE1/AE3
coie B o
Osteocalcin LUrPIKID L CK20LPSALCKT L PAP

MSA B SMA [l Desmin [ Factor 8 f§ CD31.



















Transitional Cell Carcinoma

: : Pancytokeratin

3 vimentin B O

cote B
Osteocalcin pUePIZkIn LCK2OLPSALCKT [ PAP.

MSA B SMA [l Desmin [ Factor 8 f§ CD31.




« Cytokeratins
e Low molecular, weight CKs: 7, 8, 18, 19, 20
* High molecular weight CKs: 13, 17
* Uroplakin
« Majority of urothelial tumors (papillomas and
transitional cell carcinomas) are positive for. UP Il
e Staining is membranous and cytoplasmic
* Intracytoplasmic vacuoles are positive
« Metastatses are positive (80%)
« CK 7 is more sensitive but less specific than UP llI



Expression of UP I, CK7 & CK 20/1n
mors

Percentage
positive (68

Ramos-Vara et al. (2003) Vet Pathol (in press)
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Tumors of the Genital Tract

: : Pancytokeratin
MNF116; AE1/AE3
Uroplakin | CK20 | PSA | CK7 | PLAP

alpha

fetoprotein

Oct3/4 [l EMA J inhibin [l Factor 8 J§ CD31_










s ¥
LL

Al

-






h i l
WrLr"’ jJJ
S1IAYIC SISy



Malignant Granulosa Cell Tumor

: : Pancytokeratin
N MNF116; AE1/AE3
g Uroplakin | CK20 | PSA | CK7 | PLAP

alpha

fetoprotein

Oct3/4 il EMA [l inhibin |l Factor 8 fil CD31
- - +
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HepPar-1 vs Cytokeratin 7

Percentage

O HepPar-1
W CK7

Tumor type

Ramos-Vara et al. (2001) Vet Pathol 38:636
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