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Pathology and Pathophysiology
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The pathology of various disease, mechanisms, cell differentiation and
pathogenic or malfunction organs, characteristics of the diseases,
dysfunction organs, and applied in healthcare and health promotion
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“Pathology” & “Pathophysiology”

) * Physiology &
fysis = nature; logos = science

* Pathophysiology
pathos = disease, pain, suffering
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wensInean (Pathology)
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Structure: organ
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Function: system
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Anatomic pathology (nwansn1a3nia)
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Physiopathology (Wwans&353nan)
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Clinical pathology (nwasinanasiia)
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HCG (Human Chorionic Gonadotropin)




of pathophysiology in
diagnosis of disease
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Example: Anatomical pathology
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Clinical pathology (nwasinanasiia)
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Clinical pathology : Lab diagnosis
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Clinical pathology : Lab diagnosis

Hematology; CBC, Hb typing etc.
Microbiology; culture

Immunology; Ag-Ab, ELISA, agglutination
Microscopy; Urine analysis, stool analysis
Chemistry; FBS, lipid profile

Molecular lab; DNA /
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Blood bank

V
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Anatomic finding + Symptom & sign+ Clinical data
--------- > Diagnosis

17



-
SN S8
NS

W z,
pey

W

)

1"

Tsalwsiunwonsiu

XXX . w

Example: nsasasslasiutuisaladuluiiaa

Tsaduidonansin

&

Artherosclerofic
S /. Hyperlipidemia
3 |

oLbL
o HDL
, * Triglycerides

%’ .
e ‘2% o
."a



General pathology (Wa153na11i7'4l)

M studies mechanism & the characteristics of principle
types of disease processes e.g.
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Systemic pathology (wansinanausiii) C

V4 W studies specific diseases in specific organ systems. e.g.

HUMAN BODY ORGAN SYSTEMS
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(Natural history of disease in man)
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(PATHOLOGIC CHANGES:
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(EXPQSURE)
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(USUAL TIME OF DIAGNOSIS)
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(STAGE OF SUSCEPTIBILITY)
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(CLINICAL STAGE)
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(PRECLINCAL STAGE)
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(DIMINISH STAGE)
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1.Cause

x Skin abscess Lung cancer Cirrhosis Primary hypertension
-
.:. .:.:. o < -,',~ 3
st

2.Mechanism

3.Clinical changj‘e‘s» |

4.Complications
and sequelae
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Reduced immune §

responsiveness

Skin (immunosenescence) Reduced

function of
mucosae

" atrophy

INTRINSIC
(HOST)
FACTORS

Reduced

muscular mass
(sarcopenia)

......................................................... Disease 1"

\ Co-morbidities

Genetic
background

EXTRINSIC
(ENVIRONMENTAL)
FACTORS

Physical o Pharmacological
&= activity h Frailty Stress ; treatments

]
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Congenital: ifuusiAiiie

Inherited: anavaannssunug/dnataUaie
Metabolic: fimnuRaunfiwasai lusane
Degenerative: finsidonwadasaadniey/ming
Neoplastic: ilosanuazuzisa

Immunologic: dANNRAUNRDDITTUUANANAL
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Infectious: lspannnshinide

Nutritional: #anuRaUnfiannowsnan

Physical-agent induced: muu1adunio

Toxic: Awannavfinnnioadla

atrogenic: Therapy-induced — lsanua/indwns/menunavi
Psychogenic: 1safilAuIgaeruan

diopathic: Unknown etiology
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e 1. Structural Disease (Organic Disease)
o a. physical and biochemical changes within the cells
o b. structural changes in cells are initiated by : C

Exogenous - i.e. trauma, chemical injury, and microbial
infections.

Endogenous - those that are internal, i.e. vascular
insufficiency, immunological/ autoimmune reactions, and
diseases that are a result of abnormal metabolism.
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e 2. Functional Disease (Physiological disease)
o a. without the presence of any lesion:
= mental illnesses
o b. with basic pathophysiologic change :
m tension headaches and
m functional bowel syndrome.
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Congenital \Wuusisiniiia  Acquired iuniasnAniiie

— Genetic — Inflammation <
— Non-genetic — Trauma
S — Tumor
\ — Metabolism
— Immune Sw=

— Hemodynamic
— Degenerative
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Neonatology (newborn care)-L1enusniia
Pediatric (care of children)-nunsin
Adolescent medicine -21g5n558789U
Adult medicine -ongsnssue ey

Gerontology (elder care; geriatric care)-iWaiong
Gynecology -a6usnw
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Pathogenesis
of disease
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o Atom

‘ Organ
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- Macromolecule

Organism
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molecule
DNA damage
accumulation

rganelle
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Other DAMPs
(mito DAMPs?)
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3
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» Macrophage

INFLAMMATION
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[

TUMOR PROGRESSION ]
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Family A: WT1 positive Family B: WT1 negative

mesothelium
Qg
&
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Heallhy liver
{no scarring)

Circhosis

(some scarring) {heavy scarring)
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Injury convey to neighboring cells

source

Universal energy

Inflammasome
Activation

Na*
Ca?*

Inflammasomo

Damage, stress

ATP Signalling Inhibition

A AL —=555 > A S > A

ATP AMP “P"® adenosine

Passive Release
Or
Active secretion

Inflammation
Tumor and bacterial
killing

PN
PN

PN P- N

“Find-me” molecule

Inflammation

Wound healing
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Parotid (salivary)

Yellowing of the /" gland

eyes and skin

Healthy liver

Liver failure .y S nip Small
: Y7 intestine

Large
intestine

Anus

RSN ”



Type of cell damage

.Cell suicide”

(Type I cell death

Apoptosis

AR Apoplatic bodkes
ME: Membrane tebbing
NF: Hulear tagmentation

-

Living cell
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Autophagy

I' Macrcautophagy
IT: Leacatophagy
LI Chaperone-mediated

3 autophagy

A Autophagosoms
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Cell damage

.//Wpe 1 cell death\
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Necrosis

C

D

Type IV cell death

/" Atypical cell death

o —

e MR

Mitotic death,
Paraptosis,
Pyroptosis, ...

ME' Membrate rupdure

\M \': Membrane vesides /
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Genotoxic Stress

—J\

/ DNA Damage \
Trteatment /A-‘ )Nuclear Lamina
argets .
> DNA Damage Signalling < dysfunction

Treatment
target

. Senescence,
Necrosis and SASP and
extracelluar PAR (nldus) mflammatlon
vesicles
@) OO O

o ©O @““*ig)

4~ Osteogenic gene expression

Extracellular Matrix
Calcification

RSN
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Adaptation to
diseases
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Red Blood Cells
(Erythrocytes)

Threads build network
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Macrophage
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RBC Platelet Fibrin Fibroblast

=

) e
Neutrophil y ~

Collagen
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Introduction to Pathology
A\

Assoc.Prof. Duangporn Nacapunchai, M.D


https://bit.ly/3A1uf1Q
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr
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Hemostasis Inflammation

scab

7'ti.

, nbrobust
rnbroblast WC!OM * Neutr Oohi
i I Mastocyte
Proliferation Remodeling
Freshly healed
epidermis

- I

F ibrol;l;?\*

proliferating
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Cellular injury

Pre-Apoptotic Cell Early Apoptotic Cell Late Apoptotic Cell

6. Nuclec
Degener«

- : = W v o P
A _a .
L 1

P oa Always Pathological
>,§, ZSNI
4 > .
S Necrosis = 52
‘2 oo
; R e
=5 TN &
4. P o a . y - Cell Enlargement
Leakage of Y& A J @ Q:\b\
Content /{_ ‘. V\ >‘% <2y /
Ys . L p* 3. Lossof
\‘\ _« ~— Membrane Integrity

©2018 Priyanga Singh
Creative-Med-Doses
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The cell breaks apart into several
Pre-Apoptotic Cell EarlyApoptoticCell " 'Late Apoptotic Cell

APOPTOSIS ‘ zf@‘
1 3 e

o

Plasma membrane rupture.
Cellular and nuclear lysis
causes inflammation.

Cell swelling
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Stress

SASP
amplification
Senescence p

Aescent e e

Dvsfunction of / S .

. y , s ““ Inflammation
immune system "

SASP <

o ..
SenesN

Senescent cell
clearance accumulation
Secondary
senescent cells
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Example case: Inflammation in aging

® IL-1
Young HSC Senescent HSC e
2 IL-6
& IL-8
® IL-18
® CCL-2
® TNF-a
® INF-y
® TGF-B
......... ) 5 CXCLA
® CXCL12
Senescent immune cells Immunosenescence

e (% f‘
Release \
p o e

Promote j\/
lnflammatory Microbiome
cell death

Young cell Senescent cell Tissue&Organ -
Young (Inflammation) Aged

at t olecular, cellular, and organ levels 63



Autoimmune diseases

Neurological
autoimmune

\/ diesease

T Nervous

Multiple sclerosis
Myasthenia gravis

system Endocrine
system
P
/ ,
Psoriasis " ) .
iti i 3 Type 1 Diabetes Mellitus
R ( 4("/ ) Graves's disease
\ & {
A\
v
i Endocrine
D:L?;?rtr?r'r?g;mceal autoimmune
diesease diesease
Bones
/

Ulcerative colitis

Reumatoid arthritis Crohn's disease

Sjogren's syndrome

o

Gastro-intestinal
autoimmune
diesease

Reumatic
autoimmune
diesease

LN
N
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Systemic pathology(ng15Ina1aINIzUU

@ T Thymic atrophy
T Nerve inflammation 1 Efficient T-cell development
T TNF-q, IL-1B, IL-6, IFNy, COX-2

1 Migration of naive T cells
4 Brain function, plasticity, memory

{4 Quantity, completeness
T Fibrosis, fat
T Sennescent cells )

1 Fibrosis T Inflammation

T Pro-inflammatory cytokines
4 Antioxidant enzymes

4 Stem cell function '

Dysfunction HSCs
T Inflammation T
T Accumulation of aging MSCs‘

T Impaired B-cell migration
T Impaired antigen-presenting
T Impaired T-cell function

T Inflammation m

T Innate immune response
1 Adaptive immune response

T Fibrosis
T Accumulation of ROS damage
T Inflammation & chemokines
4 Cardiac dysfunction or failure

a1l T Immune dysfunction
T Mitochondrial dysfunction
T Inflammation & oxidative stress

T Fibrosis
T Pro-inflammatory cytokines p =
T Glomerulosclerosis et T Inflammation ‘
{ Immune response ’ ca T Malignant bacteria
4 Renal cell proliferative capacity 1 Probiotic bacteria

4 Colonic transit
- >y
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Roles of vitamins on organ system

Respiratt;‘:ry System

Skeletal System

y

Integumentary System

a2zrea’y

Urinary System

o

Immune System

é %\J} Reproductive System

<
*
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Nutritional Pathology

Aggravated lung

inflammation

* Nonosmotic sodium
storage

* Ameliorated cutaneous
infection

* Delayed wound healing

High salt diet

* Enhanced colitis

* Depletion of lactobacilli

7N

e Arterial hypertension
* Optimized barrier
defence

* Neurovascular and
cognitive dysfunction

* Enhanced experimental
neuroinflammation
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athology and Pathophysiology

Introduction to \
Pathology x
Assoc.Prof.Duangporn Nacapunchai, M.D
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Weight loss/ starvation

\ Adipocytes /

Downregulation of
immune response
via CRFR

Reduced cell-mediated
autoimmune disease
susceptibility

ESPONSE SYSTEM

Weight gain/feast

Adrenaline
and Cortisol

Upregulation of
immune response
via MC-4R

v

Decreased High Blood
: Digestive system pressure
Increased cell-mediated activity

autoimmune disease
susceptibility

by Ken Beauchamp J. Clin. Invest.



Stress response and Immunity

NOISE MUSIC

Internal ear

r'._-;"\.(' : & °
—e f Exocrine secretion ' .

. Monocyle Macrophage Neutrophll
Blood circulation Anubodles

T
\\‘ Lymph nodes ‘
-~ ) // 4 ‘3

T-cell B-cell

Thymus

\| Digestive tract

Antibodies and immune cells in blood circulation
increase or decrease in different noise conditions.

Marrow

Others: RA. SLE e.g.



Roles of vitamins on organ system

Immune response Experimental Development of
to influenza virus immune the immune
infection encephalomyelitis system

7

Fy System

Skeletal System
Mucosal A '
‘ immunity ; :

Integumentary System

” Inflammatory
| bowel disease

87
\
- NAFLD |
f System

Obesity ' Hepatobiliary-
Metabolic syndrome ’ Autoimmune pancreatic
Insulin resistance | arthnitis ' autoimmune disease

Debbie Maizels
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Epidermis|

Dermis

Subcutaneous
layer

(1) HEMOSTASIS (2) INFLAMMATION

New epithelium
P New granulation tissue

(3) PROLIFERATION (4) REMODELING



