
anastrozole

marketed under the 
trade name Arimidex 

non-steroidal
aromatase-
inhibiting drug

Treatment for

breast cancer after surgery, 
as well as for metastasis in 
both pre and post-
menopausal women

severity of breast cancer can be 
increased by estrogen, as sex 
hormones cause hyperplasia, and 
differentiation at estrogen
receptor sites

Anastrozole works by 
inhibiting the synthesis 
of estrogen

Side effects

Bone weakness 

Mechanism of action
Anastrozole binds reversibly to the aromatase 
enzyme through competitive inhibition, inhibits 
the conversion of androgens to estrogens in 
peripheral tissues (extra-gonadal).

Androgen receptor (ar)

also known as NR3C4 (nuclear receptor 
subfamily 3, group C, member 4), 

a type of nuclear receptor that is activated by binding 
either of the androgenic hormones, testosterone, or 
dihydrotestosterone  in the cytoplasm and then 
translocating into the nucleus

androgen receptor is most closely 
related to the progesterone receptor, 
and progestins in higher dosages 
can block the androgen receptor.

main function of the androgen receptor is as a 
DNA-binding transcription factor that regulates 
gene expression; however, the androgen receptor 
has other functions as well. Androgen regulated 
genes are critical for the development and 
maintenance of the male sexual phenotype.

Function

In some cell types, testosterone 
interacts directly with androgen 
receptors, 

Androgens cause slow epiphysis, or maturation 
of the bones, but more of the potent epiphysis 
effect comes from the estrogen produced by 
aromatization of androgens.

in others, testosterone is converted 
by 5-alpha-reductase to 
dihydrotestosterone, an even more 
potent agonist for androgen receptor 
activation

Testosterone appears to be the 
primary androgen receptor-
activating hormone in the 
Wolffian duct, 

whereas dihydrotestosterone is 
the main androgenic hormone 
in the urogenital sinus, 
urogenital tubercle, 
and hair follicles. 

testosterone is responsible primarily for the 
development of male primary sexual 
characteristics

dihydrotestosterone is responsible 
for secondary male characteristics

AR knockout-mice studies have shown that AR 
is essential for normal female fertility, being 
required for development and full functionality 
of the ovarian follicles and ovulation, working 
through both intra-ovarian and neuroendocrine 
mechanisms

binding of an androgen to the androgen receptor 
results in a conformational change in the receptor 
that, in turn, causes dissociation of heat shock 
proteins, transport from the cytosol into the cell 
nucleus, and dimerization

resulting in up- or down-
regulation of specific gene 
transcription

known target genes of androgen receptor activation 
is the insulin-like growth factor I receptor (IGF-1R).
Thus, changes in levels of specific proteins in cells 
is one way that androgen receptors control cell behavior.

function of androgen receptor that is independent of 
direct binding to its target DNA sequence, is facilitated 
by recruitment via other DNA-binding proteins. One 
example is serum response factor, a protein that 
activates several genes that cause muscle growth.

Androgen receptor is modified by 
acetylation, which directly promotes 
contact independent growth of 
prostate cancer cells

Androgen receptors interact with certain signal transduction 
proteins in the cytoplasm. Androgen binding to cytoplasmic 
androgen receptors can cause rapid changes in cell function 
independent of changes in gene transcription, such as 
changes in ion transport. Regulation of signal transduction 
pathways by cytoplasmic androgen receptors can indirectly 
lead to changes in gene transcription, for example, by leading 
to phosphorylation of other transcription factors

observe

MUC5AC

protein that in humans is 
encoded by the MUC5AC
gene

MUC5AC is a well-known gastric differentiation marker, 
which has been frequently used for the classification of 
stomach cancer

Mucins are high-molecular-weight glycoproteins, 
which are heavily decorated with a large number 
of O-linked oligosaccharides and a few N-glycan 
chains, linked to a protein backbone

The protein backbone is called mucin 
core protein or MUC apomucins.

MUC expression is down-regulated or 
up-regulated in malignant neoplasms.

These alterations of MUC apomucins, which are regulated by 
MUC genes, are associated with carcinogenesis and malignant 
potentials of cancers

Monocyte/macrophage androgen receptor suppresses 
cutaneous wound healing in mice by enhancing local 
TNF-α expression

AR activation caused a decrease in RelA, a subunit of the pro-survival transcription factor NFkappaB, 
reduced its nuclear localization and transcriptional activity. This, in turn, diminished the expression of 
its anti-apoptotic targets, Bcl-2 and IL-6. Increased apoptosis within AR-expressing tumors was likely 
due to the NFkappaB suppression

Androgens had no effect on mucin expression in 
cultured human prostatic epithelial cells

6-Mercaptopurine reduces cytokine and Muc5ac 
expression involving inhibition of NFκB activation 
in airway epithelial cells

decrease

Path1(Type2) and Path2(Type3)

Polymerase?

Use?

Suggest?

acute hepatitisa medical condition defined by the inflammation 
of the liver and characterized by the presence of 
inflammatory cells in the tissue of the organ. .

Acute hepatitis can be self-limiting (healing on its own), 
can progress to chronic hepatitis, or, rarely, can cause 
acute liver failure

Initial symptoms are non-specific and flu-like, common to almost all acute 
viral infections, and may include malaise, muscle and joint aches, fever, 
nausea or vomiting, diarrhea, and headache. More specific symptoms, 
which can be present in acute hepatitis from any cause, are profound loss 
of appetite, aversion to smoking among smokers, choluria (dark urine), 
jaundice (yellowing of the eyes and skin), and abdominal discomfort

Viral hepatitis is the most 
common cause of hepatitis 

cause

toxic and drug-induced, alcoholic, 
autoimmune, fatty liver, and 
metabolic disorders.

Cholestasis (obstruction of bile flow) due to 
hepatocellular dysfunction, biliary tract obstruction, 
or biliary atresia can result in liver damage and hepatitis

The expressions of several MUC apomucins
are known to alter in various hepatobiliary 
disease including cholangiocarcinoma,cystic
liver disease, viral hepatitis, primary biliary 
cirrhosis, extrahepatic biliary obstruction, 
biliary papillomatosis, intraductal papillary 
neoplasms of the biliary system, and hyperplastic, 
dysplastic, and neoplastic biliary epithelium of 
hepatolithiasis

Aberrant expression of a few MUC apomucins
may be associated with carcinogenesis, 
Malignant potential, tumor behaviors, bile duct 
injury, congenital IBD diseases, and degree of 
inflammation. However, this suggested 
Association between MUC apomucins and liver 
Disease remains unknown

the expression of these MUC apomucins and 
their carbohydrate residues are associated 
with normal development of IBD(intrahepatic 
bile duct)s in human fetal livers.

The developmental failures of these human
fetal IBDs of DP give rise to the persistence of
biliary structures in the postnatal human livers.

Such structures are called DP malformations
(DPM) or hepatobiliary fibropolycystic disease,
which is seen in congenital hepatic fibrosis,
polycystic diseases (adult and infantile) of the
liver and kidneys, congenital biliary atresia.

increased transcriptional activity of the MUC5AC promoter by
NE was found to be associated with increased NF-kB activity

AGE?

Advanced glycation end-product?
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Life span?

Associate?

RT-PCR

Use

Suggest

https://en.wikipedia.org/wiki/Estrogen_receptor


path 15(Type2)

p38

p38 mitogen-activated protein kinases

class of mitogen-activated protein kinases 
that are responsive to stress stimuli

cytokines

ultraviolet irradiation

heat shock

osmotic shock

involved in cell differentiation,
apoptosis and autophagy

participates in a signaling cascade 
controlling cellular responses to 
cytokines and stress

lipopolysaccharides (LPS)

growth factors

function

nilotinib

is a small-molecule 
tyrosine kinase inhibitor

developed based on the structure 
of the Abl-imatinib complex to 
address imatinib intolerance and 
resistance

treatment of imatinib-resistant 
chronic myelogenous leukemia

Nilotinib is a selective Bcr-Abl kinase inhibitor
that is 10-30 fold more potent than imatinib in 
inhibiting Bcr-Abl tyrosine kinase activity and 
proliferation of Bcr-Abl expressing cells

Adverse effects

headache

hypertension (high blood pressure)

gastrointestinal problems such as nausea, 
vomiting, diarrhea and constipation

fatigue

muscle and joint pain

,rash and other skin conditions

flu-like symptoms

reduced blood cell count

various types of arrhythmia

prolonged QT interval

Nilotinib reduced NPC(non-
parenchymal cell ) activation 
of p38 MAPK signaling and 
decreased the recruitment of 
inflammatory monocytes and 
their production of TNF

nilotinib blocked activation 
of p38 MAPK and cytokine 
production by stimulated NPCs.

nilotinib fully blocked FBS-
induced ERK1 and p38 
MAPK activation.

decrease

mao-a

an enzyme that in humans is encoded 
by the MAOA gene

one of two neighboring gene family 
members that encode mitochondrial 
enzymes which catalyze the oxidative 
deamination of amines, such as 
dopamine, norepinephrine, and 
serotonin. 

Mutation of this gene results in 
Brunner syndrome

promoter of MAOA contains conserved 
binding sites for Sp1, GATA2, and TBP

Function

MAO-A is a flavoenzyme that 
degrades amine 
neurotransmitters, such as 
dopamine, norepinephrine, 
and serotonin, via oxidative 
deamination.

a key regulator for normal 
brain function

highly expressed in neural 
and cardiac cells and 
localizes to the outer 
mitochondrial membrane.

Its expression is regulated by 
the transcription factors SP1, 
GATA2, and TBP via the 
cAMP pathway in response 
to stress such as ischemia 
and inflammation.

Linked to

Cancer
Cardiovascular 
disease

Behavioral and 
neurological 
disorders

Depression Antisocial 
behavior Aggression

Over-expression of a constitutively 
active p38(MAPK) results in the 
phosphorylation of the MAO-A protein 
and inhibition of MAO-A activity

inhibit

SSAO

Amine oxidase, copper 
containing 3(AOC3), also 
known as vascular 
adhesion protein (VAP-1) 
and HPAO 

an enzyme that in humans is 
encoded by the AOC3 gene 
on chromosome 17. This 
protein is a member of the 
semicabazide-sensitive 
amine oxidase (SSAO) 
family and is associated 
with many vascular diseases

catalyze the oxidation of 
various endogenous amines, 
including histamine or 
dopamine

function

VAP-1 constitutes the 
copper dependent class of 
amine oxidases, such as 
lysyl oxidase or lysine 
demethylase, and is one of 
the four known in humans. 
The other class is flavin
dependent such as 
monoamine oxidase (MAO) 
A and B

VAP-1, in particular, 
catalyzes the oxidative 
conversion of primary 
amines (methylamine and 
aminoacetone) to aldehydes 
(formaldehyde and 
methylglyoxal) ammonium 
and hydrogen peroxide in 
the presence of copper and 
quinone cofactor.[

VAP-1 is primarily localized 
on the cell surface on the 
adipocyte plasma 
membrane. However, 
circulating VAP-1 has been 
shown to be the main 
source of SSAO in human 
serum. Serum VAP-1 
originates from many tissues

VAP-1 has adhesive 
properties, functional 
monoamine oxidase activity, 
and possibly plays a role in 
glucose handling, leukocyte 
trafficking, and migration 
during inflammation

This rise in metabolic 
products contributes to 
generating advanced 
glycation end-products and 
oxidative stress along with 
the monoamine 
detoxification in the 
organism

Like monoamine oxidase 
(MAO), VAP-1 can 
deaminate short-chain 
primary amines, but SSAO 
enzymes, including VAP-1, 
can tolerate several 
selective flavin-dependent 
MAO-A and MAO-B 
inhibitors like clorgiline, 
pargyline, and deprenyl, but 
are still sensitive to 
semicarbazide and other 
hydrazines, hydroxylamine 
and propargylamine

VAP-1 is found in the 
smooth muscle of blood 
vessels and various other 
tissues, and can mostly be 
found in two forms: tissue-
bound and soluble isoforms. 
The tissue-bound SSAO is 
primarily located in the 
leukocytes, adipocytes, and 
the endothelium of highly 
vascularized tissues, 
including the kidney, liver, 
and gonads

Activation of p38 in C2C12 
cells induced the activity of
NF-κB

Transcription factors like 
STAT-1 and AP-1 are 
critically involved in this 
process by regulating 
vascular adhesion molecule 
expression 

nuclear factor kappa B (NF 
kappa B) controls gene 
expression of a number of 
genes including cell adhesion 
molecules such as E-selectin, 
intercellular adhesion molecule 
1, and vascular adhesion 
molecule 1

IL-1 beta induces nuclear 
translocation of NF kappa B in 
human umbilical vein 
endothelial cells, followed by 
induction of cell surface 
expression of E-selectin, 
intercellular adhesion 
molecule-1, and vascular 
adhesion molecule 1

Increase?

intracranial 

hemorrhage

intracranial hemorrhage (ICH) 
is a hemorrhage, or bleeding, 
within the skull

blood vessel within the skull is 
ruptured or leaks. It can result 
from physical trauma (as 
occurs in head injury) or 
nontraumatic causes (as 
occurs in hemorrhagic stroke) 
such as a ruptured aneurysm. 
Anticoagulant therapy, as well 
as disorders with blood 
clotting can heighten the risk 
that an intracranial 
hemorrhage will occur

baseline VAP-1/SSAO activity 
predicts parenchymal 
hemorrhage after tPA, 
suggesting the safety of 
thrombolytic agents could be 
improved by considering VAP-
1/SSAO activity. Furthermore, 
anti-VAP-1/SSAO drugs given 
with tissue plasminogen 
activator (tPA) may prevent 
neurological worsening in 
patients with ischemic stroke.

Vascular adhesion protein-1 
(VAP-1) is a cell surface and 
circulating enzyme involved in 
recruitment of lymphocytes 
and neutrophils through its 
semicarbazide-sensitive 
amine oxidase (SSAO) activity.

significantly higher levels of 
plasma VAP-1/SSAO activity in 
patients who subsequently 
experienced hemorrhagic 
transformation. Elevated 
plasma VAP-1/SSAO activity 
also predicted worse 
neurological outcome in these 
patients. 

predict
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