UNIINYI1AYIIVNNUATUF



Mechanism

and lliness of
Human Body 2

Lecturer Unchisa Rattanakunuprakarn

Asst.Prof. Jutatip Tepsuwan
Lecturer Napat Rattanahongsa




Course description

Change in structure of function,
malfunction of control mechanism,
reaction of pathological disease,
disease mechanism and various system
malfunctions, application of nursing
practice, and practice




Course Learning Outcomes

o1

Describe structural and
functional changes, abnormal
regulatory mechanisms, and

pathophysiological responses
occurring in disease
conditions.

o2

Describe case studies
concerning disease
mechanisms and

dysfunctions of body
systems.
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Communicate health
care approaches with
older adults
experiencing illnesses

In community setting.




Brief of contents

1 Disorders of Cellular and Tissue

y) Disorders of the Immune System

3 Disorders of the Cardiovascular System (part 1)

4 Disorders of the Cardiovascular System (part 2)

5 Disorders of the Hematologic System
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© Disorders of the Nervous System (part 1)

7 Disorders of the Nervous System (part 2)

8 Disorders Fluid, Electrolyte, and Acid—Base

9 Disorders of the Urinary System

10 Disorders of the Reproductive System




Brief of contents

11 Disorders of the Endocrine and Metabolic Systems

12 Disorders of the Musculoskeletal System

13 Disorders of the Respiratory System

14 Disorders of the Gastrointestinal System (part 1)

15 Disorders of the Gastrointestinal System (part 2)

16 Communicate health education to
older adults in community setting
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Disorders of Cellular and Tissue
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Cell Injury

MITOCHONDRIAL ENTRY MEMBRANE PROTEIN
DAMAGE OF Ca2+ DAMAGE MISFOLDING,
p DNA DAMAGE

o | O =] oo TN gy
Plasma Lysosomal W
l l membrane membrane
L
Multiple Damage # Mitochondrial  Activation Enzymatic Activation of
downstream to lipids, permeability of multiple Loss of digestion pro-apoptotic
effects proteins, cellular cellular of cellular proteins
DNA enzymes components components

1. Reduced oxygen supply — respiratory disease, cardiovascular disease, anemia
2. Physical agents — mechanical trauma, excessive heat or cold, radiation

3. Chemical agents

4. Viruses

5. Abnormal immunological reaction — hypersensitivity states, glomerulonephritis
6. Nutritional deficiencies — vitamin deficiency and malabsorption syndromes
7. Genetic abnormalities — Down’s syndrome.
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Causes of cell Injury: Aging

Environmental and Telomere Abnormal Environmental
metabolic insults shortening protein homeostasis stress
l ROS? l l ¥ Insulin/IGF signaling
¥ TOR
DNA ¥ Cellular ¥ Proteins, Altered sirtuins
damage replication damaged
1 proteins
Defective Altered
DNA repair transcription
 J DECREASED
MUTATIONS CELL LOSS CELL FUNCTIONS

| 1 I
4 DNA repair
CELLULAR AGING . |
COUNTERACTS AGING 4 Protein homeostasis
N (Youn, Lee, Park& Hong, 2024)
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Cell Adaptation
D000

Normal Atrophy
(decreased cell size)

Hypertrophy Hyperplasia
(increased cell size) (increased cell number)
0000 oo O 00 Syl
Metaplasia Dysplasia
(conversion of one cell (disorderly growth)
type to another)




Cell Death

Normal

Reversible
cell injury

cell

Cell

and mitochondria of contents

Necrosis

Progressive
cell injury o/ ' 3 Neutrophils

Membrane g %% g\;Amorphous densities
blebs E/\X@@®¢ ™ in mitochondria

Swelling of ~% .\ Breakdown of plasma membrane,
endoplasmic reticulum organelles, and nucleus, leakage

Condensation
of chromatin

_%
Apoptotic =
Membrane body Pffldgocytqsns
blebs Cellular of apoptotic cells
fragmentation and fragments
B Apoptosis

In necrosis, leakage of cell contents
through the ruptured plasma
membrane into the extracellular
matrix elicits inflammation.

In apoptosis, cellular fragments are
extruded as plasma membrane-bound
apoptotic bodies that are recognized
by phagocytes but do not cause
inflammation

(Singh et al.,, 2021)
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Neoplasia/Tumor/Cancer

A. Benign Tumor B. Malignant Tumor
Slowly expanding mass o s g Unregulated Yes Yes
Irreversible Yes Yes
Relatively ST « e R0 Abl“t‘f to Yes No
normal cells
Abnormal cells Invade and
Irregular size .
and shape W— Metastasize
ol Differentiation | Poorly Well
Tissue invasion —/] 7 Differentiated | Differentiated
Capsule &
Speed of Fast Slow
Growth
Recurrence Yes NoO
after Removal
Cause Death Often Rarely




Neoplasia/Tumor/Cancer

Acquired (environmental) — | NORMAL CELL
DNA damaging agents:
* chemicals Successful
* radiation DNA repair
* viruses
DNA Damage
l Failure of Inherited mutations in:
DNA repair » Genes affecting DNA repair
: : * Genes affecting cell
Mutations in the =
genome of -— growth or apoptosis
somatic cells
Activation of Alterations of Inactivation of
growth-promoting genes that cancer suppressor
oncogenes regulate apoplosis genes

e

Expression of altered gene products
and loss of regulatory gene products

Clonal expansion
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| Malignant neoplasm |

Additional mutations (progression)
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Stage of Cancer

STAGE STAGE STAGE STAGE STAGE

Cancer cells A small tumor Cancer that Cancer that Cancer that

found in their that hasn't has grown has spread to has spread to

earliest form spread more deeply lymph nodes distant parts
into nearby or nearby of the body
tissue tissue

Stage 1, or early-stage or localized cancer

Stage 2, or early locally advanced cancer

Stage 3, or advanced-stage or locally advanced cancer
Stage 4, or metastatic or advanced cancer

N o 2




Stage of malignant neoplasms

Stage TNM L. Nodes% g-uvr?i;al
Superficial : 90%
Superficial
7-30 70%
Infiltrating
26
35-50%
50
Size of the Regl.onal lymph Metastasis
primary tumor node involvement
70
« TX: Main tumor * NX: Cancer in nearby « MX: Metastasis cannot \
cannot be measured. lymph nodes cannot be measured. e
vasion of
* TO: Main tumor be measured. * MO: Cancer has not Adjacent,
cannot be found. * NO: Thereis no spread to other parts of =
* T1-T4: Refers to the cancer in nearby the body.
size and/or extent of lymph nodes. * M1: Cancer has spread 100 > 10-20%
the main tumor. The * N1, N2, N3: Refers to to other parts of the Lymph
higher the number = the number and body. Snoce..
the larger tumor location of lymph l—
nodes that contain 100
Dl )
60

.



Inflammation

Colloid osmotic
pressure

Hydrostatic

pressure Plasma protein
ACUTE INFLAMMATION RESOLUTION
* Vascular changes * Clearance of injurious stimuli
‘ : * Neutrophil recruitment *» Clearance of mediators and acute
* Mediators inflammatory cells
_NORMAL » Replacement of injured cells
* Normal function
¢ Infarcthion
iReraaad * Bactenal infecthons
- * Toxins e .-
hydrostatic Decreased Colloid * Trauma € Q Pus formation (abscess)
osmotic pressure ..
pressure ~
(Decrease protein
synthesis)
Progression Healing
. TRANSUDATE Healing
v
Fluid and protein leakage
Vasodilation = m Healing
& stasis « Viral infections
* Chronic infections
Inflammation * Persistent injury FIBROSIS
. * Autoimmune diseases « Loss of function
— CHRONIC INFLAMMATION
- , D * ANQrogenesis
" EXUDATE » - Vg % — Increased * Mononuclear cell infiltrate
S > 4 4 e 3 - D J (] interendothelial * Fibrosis (scar)
spaces

Khalid Saad Alharbi a, Sattam Khulaif Alenezi b & Gaurav Gupta (2023) medicinembbs blogspot.com
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Reviewers:
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Sean Doherty

Inflammatory Cascade: Pathogenesis and clinical findings
Dr. Luis Murguia Favela*

Physical barrier and
* MD at time of publication

Note: The Inflammatory Cascade is a non-specific
cell disruption
(e.g. skin puncture)

response to all foreign pathogens and trauma.
Abbreviations:
ILs: Interleukins ¢
WBC'’s: White Blood Cells Activation of the immune
/ FE3ponSE at site of injurv \
Disrupted endothelial cells release Disrupted endothelial cells release
pro-inflammatory cytokines leukocytosis-inducing factors

Mast cells at injured site
release histamine

(e.g IU's, TNFa) and chemokines

T vessc] e rmfe.ab"'ty: Vasodilation: Chemotaxis:
extravas? et |mmun? M blood flow to immune cells migrate A circulating WBC's
cells/mediators (e.g. WBC's, e . .. .
: injured site to injury site
complement proteins, platelets)
Cardinal signs of the inflammatory response
Pain (dolor) Swelling (tumor)
|

Redness (rubor) Heat (calor)
|
Acquired Immunity Recruitment
Cell-mediated:

(
Continued Innate Immunity
Complement System: Natural Killer Cells: Humoral:
perforin-mediated wall (B cell response) (T cell response)
production of antibodies, T helper cell and
activation of complement cytotoxic cell activity

Phagocytosis:
(*main mechanism) opsonize pathogen
neutrophils and (tag for destruction), breakdown (puncture
macrophages engulf promote inflammation holes), enzyme-
mediated destruction system
Note: Dendritic cells at injury site aid in phagocytosis and

antigen presentation to T cells.

foreign pathogens and
dead tissue

,

Pus




Acute and chronic Inflammation

Initiating stimulus

4 (trauma/infection) '
¥ ¥
Healthy » Excessive

inflammation 4 / inflammation \
Acute !
inflammation [ |

|
f

Tissue/immune \ Excessive immune/ /

response = tissue response
l 1 L (

Resolution Failure to resolve

Cellular and tissue Chronic inflammatory
disease
_ Khalid Saad Alharbi, Sattam Khulaif Alenezi & Gaurav Gupta (2023)

homeostasis




Tissue healing
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The process of returning to
competition following injury

Inflammatory Pain, swelling, and redness
response phase

l Decreased collagen synthesis

Increased number of
inflammatory cells

Fibroblastic repair  Collagen fiber production

phase

l Decreased collagen fiber
organization
Decreased number of
iInflammatory cells

Maturation— Proper collagen fiber alignment

remodeling phase

Increased tissue strength




Epidermis -

___________________

Dermis -

Hypodermis |

Basement membrane =

Tissue

ealing

Granulation tissue

~ Nerve fibre . \
& Y i g
-—:—-—*~*—-f*‘

P g
@ e e wR—

Lymph vesse

______________

________________

Blood véésél

= Adipocyte

D T S S S —. D S . R

€  Interstitial

Activated
platelet

|
|
|
|
|
|
|
I

migration

i
Macrophage & #

B | I :
- wQund.E: d @@_Macrophage ; : e
a q | : l ati
& i3 : '| Migrating
: tongue
: ; of cells < —
: e Proliferative |

T~ zone

1

1

1

1

1

:

vessels :

L 1

I
- ! : '
i e £ ' . New blood ||
— ! Extravasation !
| >Bloodvessel | IO = J O e A
Clot formation Inflammation Angiogenesis Cell migration and proliferation Remodelling and resolution
» Coagulation e DAMPs e Growth factors, e More growth factors ¢ Resolution factors
factors e PAMPs in particular VEGF e Cytoskeletal regulators e ECM proteins
e Complement e Cytokines e Cell adhesion proteins e Matrix cross-linking proteins
factors
Hours Days Weeks Months ]

Approximate time-course of mammalian wound healing

(Tang et al, 2021)




Case study

Mr. Sakchai, a 72-year-old retired teacher, presents to the outpatient
clinic with complaints of progressive weight loss (6 kg in 3 months),
chronic fatigue, and a persistent cough with occasional blood-
strealked sputum. He has a history of hypertension and type 2
diabetes, both controlled with medication. He smoked 1 pack per day
for 40 years but quit 10 years ago. Physical examination reveals

\ decreased breath sounds in the right upper lobe. A chest X-ray

shows a mass lesion in the right lung. Biopsy confirms
non-small cell lung carcinoma (NSCLC).




Question

1. What are the age-related physiological changes that may predispose
older adults to cancer?

2.Explain the pathophysiology of lung cancer development in this patient.

3.Discuss how comorbidities (hypertension and diabetes) may influence
cancer treatment and prognosis.

4. What are common clinical manifestations of lung cancer in older adults?



Answer

Age-related physiological changes: Decline in DNA repair mechanisms.
Accumulation of genetic mutations over time. Decreased apoptosis of
abnormal cells. Weakened immune surveillance (immunosenescence).

@ Pathophysiology of lung cancer:
Chronic exposure to carcinogens (e.g., tobacco smoke) - DNA mutations

in epithelial cells of the bronchial lining. Activation of oncogenes and
inactivation of tumor suppressor genes. Uncontrolled proliferation -
formation of a malignant tumor. Local invasion and potential metastasis
(to brain, bone, liver).




Answer

LUNG CANCER: CLINICAL FINDINGS AND PARANEOPLASTIC SYNDROMES

Lung cancer: clinical findings and paraneoplastic syndromes

Note: most presentations of lung cancer are very
subtle with non-specific symptoms and signs (i.e.
fever, weight loss, general malaise)

/

Obstruction of
proximal airway

V

Inability to clear
inhaled pathogens

'

Postobstructive
pneumonia

,

Cough, fever,
dyspnea

1 effort to
ventilate the
lungs

l

Dyspnea
Shortness of
breath

Local tumor growth

Chest

¥
Obstruction or
compression at
local site

v

Compression at the
laryngeal nerve

|

Impaired innervation
to the vocal cords

!

Voice hoarseness

Pleural

discomfort effusion

Compression
of brachial
nerve plexus

Arm/shoulder/
neck pain

Uncontrolled abnormal cell growth in one
or both lungs & Lung Cancer

I a—

Spread of tumor to
pleural surface

N

Airway
invasion

}

Hemoptysis

Lambert-Eaton
syndrome
(Production of auto-
antibodies against
Calcium channels)

!

Muscle
weakness

Superior vena
cava
compression

Face/arm

edema

Authors:

Yoyo Chan
Reviewers:

Midas (Kening) Kang
Usama Malik

Leila Barss™

* MD at time of publication
Tumor secretes biologically active substances

'

Paraneoplastic Syndromes = Associated
symptoms with malignant diseases

™ TGFB1 ™ PTHrP ‘™ ADH
i SIADH
1 calcium *
T extracellular release
matrix protein  from bones T water

l l reabsorption

Fingers Hypercalcemia Hyponatremia
clubbing Serum calcium Serum sodium

>2.6 mmol/L <135mEqg/L

Abbreviations:

ACTH: Adrenocorticotropic hormone

ADH: Anti-diuretic hormone

PTHrP: Parathyroid hormone-related protein
SIADH: Syndrome of inappropriate
antidiuretic hormone production

TGFB1: Transforming growth factor beta 1

™ ACTH

!

1 cortisol release
and production

!

Cushing’s
syndrome
(symptoms and
signs caused by
prolonged
cortisol
exposure)

'

Muscle
weakness
hyperglycemia,
severe
hypokalemia




Comorbidities impact:
Hypertension and diabetes may increase perioperative risk.
Some cancer therapies (e.g., chemotherapy, targeted drugs) may
worsen cardiovascular/metabolic conditions.

Frailty and polypharmacy complicate treatment tolerance.

@ Clinical manifestations of lung cancer:
* Chronic cough, hemoptysis,
dyspnea.
 Weight loss, anorexia, fatigue.
* Local chest pain, hoarseness.
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