DAI HOC Y DUQC TPHCM — TRUONG Y %
HNKH LIEN NGANH — LAN THU 4 - 2025 llfF
PHIEN CTCH - PHCN \\ |

Chuyén dé: Cao tubi sdng khée — séng vui

TONG QUAN VE LAO HOA
o ngwoi cao tuoi

TS.BS. Than Ha Ngoc Thé
Trirong Y - DHYD TPHCM
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MUC TIEU

BIET & HIEU

1. Pinh nghta Lao hoa

2. Cac kiéu 130 hoa

3. Su: thay doi cau trdc va chlrc ndng cac hé co quan theo
tuoi

4. Hau qua cua lao hoa
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DAN BAI

1. Tong quan veé lao hoa & ngwoi cao tudi

VIET NAM
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LAO HOA LA GI?

Practically ....

What IS Aging?

Tong quan vé ldo héa & NCT — 20.09.2025 4
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- Lao hoa (aging): qua trinh chuyén
moét nguoi trwdng thanh khoé manh
thanh mot nguwdi cao tudi suy yéu,
giam dv trir sinh ly, tdng kha nang dé
bi tdn thwong véi bénh tat va tl vong.

 Tich tuéi hoc (gerontology): nganh
khoa hoc nghién ctru vé |ao0 hod trén
nhiéu linh vuc.

- Tich tudi hoc y khoa (medical

gerontology): Nghién clru anh

hwéng clha ldo hod Ién cau tric va
chlrc nang cua co quan.

Tich tud | hocC

Nghién ctru vé Iao hoa
trén nhiéu linh vwc

Tich tuoi
hoc y khoa

(W. Hazzard, Principles of Geriatric Medicine & Gerontology 2003)
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Chua c6 gia thuyét nao giai thich mét cach day
du vé sw lao hoa:
1. Mat tinh 6n dinh cta bd gen
2. Hao mon telomere
3. Thay ddi di truyén ngoai gene
4. Mat tinh hang dinh protein
5. Gidm diéu hoa nhan cam dinh dwéng
6. RO&iloan chirc nang ty thé
7. Gia yéu té bao
8. Can kiét té bao goc
9. Thay dbi lién lac té bao

Carlos Lopez-Otin. Cell. 2013. Doi: 10.1016/j.cell.2013.05.039
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Cac khai niém lao hoa ey

. Lao hoa nguyén phat: dwoc dinh nghia |a nhirng thay déi chung
xay ra theo tudi ma khéng do anh hwdng ciia bénh tat hodc méi
trirong.

(# Lao hoa binh thwong — Lao hoa sinh hoc, lieén quan qua trinh
thay ddi cau tric va chirc ndng cac co quan theo thdi gian)

» Ldo hoa thir phat: dwoc dinh nghia la nhirng thay doi lién quan
dén cac qua trinh bénh va anh hwdng cua mai trudng,

Tong quan vé ldo héa & NCT — 20.09.2025



Successful
Aging

Maintain physical
function

Maintain mental
function

oSeasip ploAY

 Lao hoa thanh cong/ khoe
manh: khong co bénh voi it
nguy co dé tiép tuc sdng va
doc 1ap trong cudc sdng hang
ngay.

 Lao hoa binh thwong: khong
cd bénh nhwng c6 nguy co mac
bénh.

» Ldo hoa bénh ly: cd nhiéu
nguy co, mac bénh va/hodc
s&m bi giam kha nang HDCN.

Stordal (2012). Successfully aging elderly (SAE): A short overview of some important aspects of successful aging. Norsk epidemiologi, 22(2).
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Hién twong lao hoa xay ra khac nhau ¢
nhiéu cap do

SANTw R

guan trén co the. “"m\:ojm\
« Hién twong 1ao hoa xay ra khac TR e R
nhau gilra:
_ Ca thé nay vs ca thé khac. -
—Co quan nay vs co quan khac e L)
trong cung ca thé. a
_ Té bao nay vs t& bao khac trong / //@ i e \
cuiing co’ quan. M s ™
KH ONG DONG THO!I VA DONG / X ’ \

TOC Betts (2017). Anatomy and physiology
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1. Tong quan vé 130 hoa & ngwdi cao tudi
2. Lao hoa cac hé co quan theo tudi
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Lao hoa HE TIM MACH

Pacemaker tissue, conducting
pathway degeneration

@ Change in cardiac shape, dashed
lines indicate younger heart shape

Reflected
wave

Young

Reflected
wave

Blood pressure (mmHg)

150

140

130

120

110

100

90

80 A

70 1

Men

Systolic pressure

Diastolic pressure

18-29 30-39 40-49 50-59 60-69 70-79 >80
Age (years)

Thay déi huyét ap theo tudi

150

140

130

120

110 A

100 —

Women

Systolic pressure

Non-Hispanic black
Non-Hispanic white
Hispanic

Diastolic pressure

18-29 30-39 40-49 50-59 60-69 70-79 >80
Age (years)

Flaatten, H., Skaar, E., & Joynt, G. M. (2018). Understanding cardiovascular physiology of ageing. Intensive care medicine, 44(6), 932-935.
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- Giam so lwong theo tudi (chét chwong trinh > s6 dwoc tai tao).
— ¢0 thé gidm 50% & nguwdi khde manh

— s0 ¢con lai tdng kich thwdc & nhiéu mire dd khac nhau

* Co tim cirng hon
(1) cirng chd déng do tdng tdm nhudém canxi t&r mang lwdi ndi bao
(2) cirng thu ddng do nhirng thay dbéi dan hoi bén trong té bao

- Tang tich tu lipofuscin (sdn pham cla sw oxy hoa m& khdng bao hoa)
— gay nhirng vét den trén co tim, goi la teo nau (brown atrophy) (~
10% thé tich co tim)

— lam tén thwong ty thé, lysosome — ton thwong co tim

Téng quan vé ldo héa & NCT — 20.09.2025



- PHI BDAI CO TIM
— Do tang hau tai
— Té bao co tim kich thwdc In dé bj tdn thwong bdi stress
— Lang dong dang tinh bot thwdng thay & ngwdi > 90 tudi

Téng quan vé ldo héa & NCT — 20.09.2025



Lao hoa HE TIM MACH

i

z

1947

Age-

Related Changes in Cardiovascular

Tissues and Clinical Consequences

walls

|capillary

Anatomic/Physiological Change with Clinical Consequences
Age

Decline in maximum heart rate Smaller aerobic workload possible

Decline in V- o,max Smaller aerobic workload possible

Stiffer, less compliant vascular tissues Higher blood pressures

Slower ventricle filing time with reduced cardiac output

LOsS Oof cells from the SA node Slower heart rate

Lower HRmax

Reduced contractility of the vascular Slower HR

Lower V- o,max

Smaller aerobic workload possible

Thickened basement membrane in Reduced arteriovenous O, uptake



Aging lung

FEWV1

65 70 75 80 85 90
Age

FIGURE 82-2. The FEV; normally declines about 30 mL per year with
aging, even in healthy men and women without lung disease.

Young

Basal cell Cilliated cell

Mucociliary
clearance

* Basement membrane J‘{
Submucosal gland Submucosa

UPPER AIRWAY

—

-t

e <
| —  c— =
Connective Tissue

»

<
.

Old

¥ Basal cell ¥Cilliary beat ¥ Mucociliary
clearance

_\ = ) O
@ GLEI/ARSMG Extrace!lular
matrix

f

Goblet cell Mucus Club cell

LOWER AIRWAY

¥ Basal cell {Cilliary beat ¥ Mucociliary
clearance

Alveolar type 1 cell (AT1)

Aveolar type 2 cell (AT2) —

Lipofibroblast

Interstital
fibroblast
Capilliary
endothelial cell

¥ Alveolar septae ¥ Elasticity

/' Enlargement of
alveolar space

Changes in
extracellular
matrix

Schneider (2021). The aqging lung:
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\BPA): Lao hoa HE HO HAP /@FJJ\

 Phé nang va ong dan phé nang: phinh to — mat vung bé
mat phé nang c6 thé dén 20%

« Pwong dan khi nhd: thay doi vé elastin va collagen ho
tro, pha v& soi va mat tinh dan héi — gian n& cac ong
dan khi va khoadng khi — “khi phé thiing NCT*

« Puwong dan khi Ién: 4 sd lwong té bao biéu mé hat —
gidm tiét chat nhay — mat slrc cang bé mat gay dé ton
thwong phdi, 4 kha nang dé khang v&i nhiém trung hodc
cac bién chirng hé hap

Schneider (2021). The aging lung: Physiology, disease, and immunity. Cell, 184(8), 1990-2019.
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ALPA): Lao hoa HE HO HAP /ifl"JJ\
Ol - &,ﬁ/

 Gidm so lwong 16ng mao dwdng hd hap — gidm kha nang loai bd
vat la

 Kha nang khuéch tan oxy gidm

 Thanh nguwec tré nén cieng (it co hoi)

« DO co hdi nhu md phdi giam

» Sirc co va dd bén co hd hap giam

 Tang dung tich can ch&c nang FRC, thé tich can RV

« Dung tich toan phdi én dinh, gidm dung tich séng VC

- Giam cac thé tich thé ra t6i da : FEV1, FEV1/FVC, FEF 75%

Schneider (2021). The aging lung: Physiology, disease, and immunity. Cell, 184(8), 1990-2019.
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Oesophagus

Oeassophageal peristalsis
decreases

Oesophageal sphincters lose
tension

Liver

Shrinkage of liver occurs
with loss of hepatocytes

Reduced ability to detoxify
substances including drugs

Changes in bile constitution

Large intestine

Peristalsis slows down

Dechne in rate of cell
division and Iining repair

Changes i microbial fauna

Changes in DNA of epithelial
cells

Sowurce: Peter [ armb

Téng quan vé ldo héa & NCT — 20.09.2025

Nose and mouth

Reduction in sense of stmell

and taste

Gum recession
Difficulty in swallowing

Stomach

Reduced elasticity of stomach wall

Decreased bicarbonate production
and gastromucosal protection

Delayed gastric emptying

Pancreas

Decreased secretion of

pancreatic protease and lipase

Small intestine

Compromised gut-associated
Ivmphoid tissue capacity




ARPA): Lao hoa HE TIEU HOA f‘m"ﬂ

= GAN: giam kich thwdc va khdi lwong 20-40%, gidm mau nudi 50%,
gidm ch&c nang, gidm thu thé LDL-C — gidm chuyén hoéa LDL-C,
giam tdc do tdbng hop va chuyén hoa protein, gidm dao thai doc to,
gidm san xuat va dan lwu mat, gidm chuyén hoa thudc.

= MAT: day thanh tdi mat, gidam tao mudi mat, gady RLCH m&, tang
tao soi mat

= TUY: gidm khdi lwong, xo héa cau tric mé tuy, gidm chivrc nang tuy
ngoai tiét, giam bai tiét chymotrypsin va lipase — gidm kha nang
tiéu hoa thirc an cua rudt non

Téng quan vé ldo héa & NCT — 20.09.2025



[t Pay >
) aQ
N o
[ g."f \?‘l\l‘
lx| |z
|l =3
|y / qu'
[~ z/
x

DAl THE
— 1 khdi lvong : 40% tir ndm 30 — 90t
— Mat 10% thé tich mdi 10 nam tir sau tudi 50
— 1 kich thuwéc : chu yéu ving vé (teo)

VI THE
— 1 86 lvong cau than chirc nang
— Tién trinh xo hdéa cau than tién trién, phi dai phan con lai

— Day mang day + bién dbi cau tric mao mach + teo dng than pha loang —
xo héa mo ké

Tong quan vé ldo héa & NCT — 20.09.2025



D6 loc cau than Impaired Renal Function

g|ém theo tu6| calculated GFR (body surface area adjusted)
0,5-1
ml/phut/1,73m2/nam

median and interquartile range

tww nam 40t

25-34 35-44 45-54 55-64 65-74 75-84

age groups
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- Thay ddi hinh thai co tron BQ: | ti 1& co-collagen va méat d6 than kinh — lam
khiém khuyét co that co tron BQ

- { thé tich va trwong lwc bang quang

— khdng co co du dé, dam bao BQ,r(“)rlg hqéc Co bép khéng thich hop — triéu

chirng kich thich va tac nghén co6 thé dan dén tiéu khéng tw chu

- 1 d6 nhay cadm déan truyén than kinh trong bang quang — téng tac dung phu

cua thudc nhu cholinergic

3. PUONG TIEU:

- Co that niéu dao khéng hiéu qua do tinh trang thiéu xwong va thay déi md lién két theo tudi

- 1 d6 day co tron va co van & c¢6 BQ va niéu dao — lwu trir va tdng xuat nwédce tiéu bi anh
huwdng

Tong quan vé ldo héa & NCT — 20.09.2025
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4. TUYEN TIEN LIET:

Bién dbi cau truc ~ tdng san (63,8%)

I kha nang béo vé& hang rao: tién liét tuyén (clra ngd bang quang)
dé bi nhiém trung

! hoat tinh va s6 lwong ADH trén than : da niéu dém
Co that ngoai, co’ san chau suy yéu — tiéu khdng kiém soat
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"'Primérv Motor Cortex <

—p Primary Somatosensory Cortex
Structure Structure
+ | Volume * No change in volume
* | DA transport Function

C

* | DA receptor density
Function
* | Neuronal excitability

* 1 Neuronal excitability
* | Tactile acuity
* Insulin-sensitive

Cortical volume

Hippocampal volume

4250
* | Stride length
+ | Gait speed Putamen 4000;
* 1 Double support time Structure
PP
* No Change in —— Non-university '
volume 1 — University
* | DAlevels 50 60 70 80 50 60 70 80
Function

[ Trajectories of intersecting effect

UKB
1.1
1.0 \\
0.9

40 60 80 50 60 70 80
B No effect LB or UKB [ILB & UKB Age (years)

Caudate Nucleus
Structure

* | Volume

+ | DAlevels

* | DA receptor density
Function

+ | Gait speed

+ | Gait speed

Nyberg (2021). Educational attainment does not influence brain aging. Proceedings of the National Academy of Sciences, 118(18), e2101644118.
Case (2022). Falling Short: The Contribution of Central Insulin Receptors to Gait Dysregulation in Brain Aging. Biomedicines, 10(8), 1923.
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» | Gidm kha nang tai tao myelin do 140 hoa &nh huéng dén cac
mO hé than kinh trung wong
« Mat kha nang slra chira va thay thé vo myelin nay cd y nghia
quan trong trong cac bénh vé tuy song vi du nhw bénh xo cirng
rai rac
3. TK NGOAI BIEN:
 Su |30 hoa thay dbi & nhiéu cap do
« CO6 sw gidm so lwong cac day than kinh dwoc myelin héa trong
céc ré tly song. Cell Stem Cell. 2012;10(1):96-103
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. Swchay:
— Gidm nhe chu y bat dau # tudi 60, tién trién cham.
— Suy gidm chu y lam ngudi gia dé dang tri hon.
* Ngbén ngir:
— Vbn tr ving gia tdng va dat cao nhat & dd tudi 50 — 60, khdng suy gidm do tudi tac va NCT van
con s dung dwoc cac phirc hop ngén ngir.
— Kha néng ve ct phap hay kha nang két hop tir ngi theo
trinh tw c6 nghia khéng bi suy giam don thuan do tudi gia.
« Sw hoc tap va tri nhé:
— Vobn kién thirc tiép tuc phat trién trong subt cudc ddi va kha nang hoc tap khéng suy gidm theo tudi
tac.
— Tri nhé cdm giac — ngan han — dai han c6 thé suy giam
— Giam téc dd cua tién trinh nhan thire, Giam kha nang linh hoat clia nhan thirc, Gidm nhan thirc tri
giac khéng gian, tri nho lv

Tong quan vé ldo héa & NCT — 20.09.2025
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Lio hoa HE THAN KINH \gFJy

4. Anh hwéng tri nhé va cn nhan thirc:
. Swchu y:
» Gidm nhe chu y bat dau # tudi 60, tién trién cham.
* Suy giam chu y lam nguwdi gia dé dang tri hon.
 Sw hoc tap va tri nho:

— Vbn kién thire tiép tuc phat trién trong sudt cudc doi va kha
nang hoc tap khéng suy giam theo tudi tac.

— Tri nhé cdm giac — ngan han — dai han c6 thé suy giam
— Gidm toc dd cula tién trinh nhan thire, Gidm kha nang linh hoat
cua nhan thirc, Giam nhan thiee tri giac khdng gian, tri nhé Iv
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G0 hoa HETHANKINH  [ReI)
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Age-Related Changes in Nervous
System and Clinical Consequences

Anatomic/Physiological changes Clinical Consequences
Sloughing/loss of myelin Slowed nerve conduction
Axonal loss Fewer muscle fibers

Loss of fine sensation
Autonomic nervous system dysfunction  Slower systemic function (e.g., C-V, GI) with altered sensory input

Loss of sensory neurons Reduced ability to discern hot/cold, pain

Slowed response time (speed of reaction) Increased risk of falls

Téng quan vé ldo héa & NCT — 20.09.2025
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Microglia

Microglia
- Survey CNS for injury - Chronic smfflammatory
and disease signaling
- Decreased phagocytic
actvity

- Reguiate neuron growth
- Poised to enter and

and maturation
- Altemate between
remain in a state of activation

M1 and M2 phases

e o
P s
Neurons Neurons
- Decreased naeuroprotactive

signaling and increased ROS
- Increased susceptibilty 1o
damage
- Incduace ghial cell activation
and BBB permeaabiity

- Transmit electrochemical
signails in the CNS

- Regulate gial cell function
in both contact-depandent
and Independent manners

<a F Y et
Astrocytes

- Increased nflammatory

signaiing

- Decreasaed procassing of
extracalular ions

- More susceptible to ROS

Astrocytes

- Support and Mmaintan
neuron health and function

- Maintain BEEB integrity

- Recydle and regulate free

neurotransmitters >
P =
o £ <>
- 2 < -3
- Oligodendrocytes Oligodendrocytes | ®
P - Formation and maintenance - Broken and incomplete -
of the myelin sheath myelin sheaths =3 ° e
- Enargeticaly support axon - Inafficient callular migration P L 3
= metaboism - Slower remyelination rates e
(=
<
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Swenson (2019). Senescence in aging and disorders of th

samee e

e centra
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Fnervous system. Translational Medicine of Aging, 3, 17-25.
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Healthy
Neurons

Astrocytes

<

Microglia

4

Alzheimer’s Disease

—a

- AB plaque buildup

- Neurofibrillary tau tangles

- Synapse loss

- Excitotoxicity

- Axonal/dendritic injury

- Degeneration/cell death

- Release of pro-inflammatory molecules
- Oxidative stress

- Proliferation

- Activated morphology

- Tight-junction dysfunction

- Inflammatory cytokine release

- Altered trafficking and degradation
pathways

- Proliferation

- Activated morphology

- Inflammatory cytokine release

- Dysregulated immune response

- Altered trafficking and degradation
pathways

Healthv Alzheimer’'s Disease

Oligodendrocytes

- Demyelination
- Degeneration/cell death
- Oxidative stress

Pericytes

X X

Vascular endothelial cells

- Tight-junction disruption
- Blood-brain barrier breakdown
- Degeneration/cell death

- Tight-junction disruption

T b e - Blood-brain barrier breakdown
{: : . E‘.: »‘,.{} - Degeneration/cell death

(6] e]e]

Penney, J., Ralvenius, W.T. & Tsai, LH. Modeling Alzheimer’s disease with iPSC-derived brain cells. Mol Psychiatry 25, 148-167 (2020). https://doi.org/10.1038/s41380-019-0468-3
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Lio hoa HE CO' XUONG KHOP  FI&T)

Giam sé lvong soi | Xuwong
Tang phan L’fng viém man _
Tang tich luy ton thwong R\
té bao Sun AN
Giam kha nang slra chira q )
thitao A '-\"
Giam chiéu dai telomere ' \
Day chéng » Thay doi diéu chinh 4 o= \ |
/ thwong di truyén ' /)
\c;‘\,y‘ « Tang cac goc oxy hoa Xu’0’ng l
XYY

4
+ Tang lién két chéo

 Tang san pham
duwong hoa bac cao

\ \‘
J5 |
VI

I
|

et

\

Grote (2019). Regulatory mechanisms and clinical manifestations of musculoskeletal aging. Journal of Orthopaedic Research®, 37(7), 1475-1488.
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Xwong det Xwong khong déu Auong xop

— Compact bone Trab%culae

Vertebra

Sternum

XU’O’ng dai 4 ‘ ; 'Jy‘\ &

! 1 — -.\ new bone
Canaliculi Endosteum  Lamellae Nl
A openings Canaliculi
Xwong ngan
Lamellae

Compact bone Spongy bone X d o
Medullary cavity \ uJO’ n g a C

Femur —+ ‘ []\ —— w Concentric lameliae P hén Ioai theo mét d@ xu,o,ng

Sse——— Lacuna

Osteocyte
| R L Osteoclast
J ~ N :
\ !
N /'“ Yy Osteoblasts aligned
along trabeculae of

Lymphatic vessel

|
2 [
Lateral { L Clrcumt ferential .
. { X lametiae
cunelfmm — | \

Periosteal artery

. - s
/‘ Pariosteal vein . / Trabeculae

Intermediate N -
cuneiform } £ Periostoum:
Outer fibrous layer
Inner osteogenic layer
Medsal

cuneiform
Interstitial lamellae

Xwong vung

Meduliar cavity

Patella
Perforating canal

Spongy bone

Central canal

Blood vessels

Phan loai theo hinh dang %‘N Betts (2017). Anatomy and physiology.
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Thay do6i ve hoat dong va so lwong té bao ciia xwong /ll N

trong qua trinh lao hoa

—

Tear.
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Cot bao Tao c6t bao Te bao goc tao Huy cot bao
xwong :

Roberts (2016). Ageing in the musculoskeletal system: cellular function and dysfunction throughout life. Acta orthopaedica, 87(sup363), 15-25.
Betts (2017). Anatomy and physiology.
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Thay déi khoi xwong

va strc chiu dwng ciia xwong theo tuoi
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Co ché chl yéu do gia tang hoat ddng cla huy cot bao va giam
hoat ddng cua tao cot bao qua trung gian cua:

Cuwdng PTH tht phat do thiéu vitamin D

Gidm nong dd estrogen

M& hoa tuy xuong

Gidm noéng d6 GH va IGF-1

Giam cac kich thich ly sinh (van déng)

Hién twong viém giai phdng cytokine trong 1o hoa

Bénh co xwong khép & ngudi cao tudi (2022). B6 mén Lo khoa
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- Cac khép hoat dich khac
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O’Brien (2019). Age and frailty as risk factors for the development of osteoarthritis. Mechanisms of ageing and development, 180, 21-28.
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Muscle atrophy,
Fatty infiltration

Reduced trabeculae,
Subchondral thickening,
Cartilage endplate
thinning

Foraminal stenosis
Reduced vascularity
Facet hypertrophy

Annular lesions
Disc Degeneration

Osteophytes

Ligamentous
Thickening

50 yaars old 90 yaars ol YOUNG SPINE AGED SPINE
Vo, N.V (2016), Molecular mechanisms of biological aging in intervertebral discs. J. Orthop. Res., 34: 1289-1306. https://doi.org/10.1002/jor.23195
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- Elastin loss
Increased collagen &
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NP hydration loss
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Vo, N.V (2016), Molecular mechanisms of biological aging in intervertebral discs. J. Orthop. Res., 34: 1289-1306. https://doi.org/10.1002/jor.23195
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Aging

Poor nutrition Good nutrition
Sedentary Iifesty ‘ctive lifestyle

A. Unhealthy B. Healthy

M

Impaired
contractile properties

contractile properties

! % Muscle mass
®o : k i Muscle strength
0%y Physical performance @0
Glucose © R © Glucose

Mobility limitations
Increased fall risk

X SRR Insulin sensitive
Functional limitations

Insulin resistant

Institutionalization
Mitochondrial dysfunction Mortality Healthy mitochondria

Distefano G. Effects of Exercise and Aging on Skeletal Muscle. Cold Spring Harbor Perspectives in Medicine. 2018 Mar;8(3):a029785. DOI: 10.1101/cshperspect.a029785.
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Nelke (2019). Skeletal muscle as potential central link between sarcopenia and immune senescence. EBioMedicine, 49, 381-388.
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Hau qua:
- Suy gidm khdi co theo tudi
« Mat 40% khdi lwong co ttr 20 — 70 tudi
« Khoi lwong co + 1.4 — 2.5% mbi nam tir sau 60 tudi

- Soi co tr&@ nén ngan hon va it dan hoi hon dan dén hoat dong cua
co cham hon, yéu hon va kha nang chiu dwng kém hon

- 1 kha nang phuc hdi sau chan thuong
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loan lién quan tuoi

& hé co xwong khép llfFJJ

TRLI'O‘NG\/
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Nhoém cor:

Réach gan co nhj dau
Rach co chop xoay
Thiéu co

Nhom khép:

 Thoai hoa khop

 Thoai hoa dia dém

* Viém khép nén ngon 1

 Bénh gan got Achilles

| Biceps tendon tears

Vertebral
compression

Nhom xwong:
R&i loan chuyén hoa
Xxwong

=« Loang xwong

fracture

Degenerative

stenos:s and

instabality

Paget's disease

Basilar thrumb
thrit

Osteoporosis

——
( \
Metobolic disorders | | > =
o) S C M\
R, ) )
asilar thru | {
arthrtis | “
|
| 4 1
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[ Achilies tendinopathy

““. Bénh Paget
= o (33y Xep dot sdng
Gay dau dwdi xwong quay

E===3 « Gay cd xwong dui
= * Mat virng va hep
thoai hoa cot song
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Lao hoa HE NOI TIET e

» VUing ha ddi va thay doi trong san xuat hormon tuyén yén: anh
hwdng dén qua trinh chung cua 140 hda

« Man kinh & nir — anh hwé&ng quan trong dén hé thong ndi tiét (|
oestradiol va progesterone)

. @,nam gidi: | testosterone = mét mai, khé chju, gidm ham mudn,
mat co xwong

» RO&i loan dung nap glucose, | chirc ndng té bao beta, | bai tiét
insulin

 Thay dbi chirc nang tuyén giap: 1 TSH, thay d6i dd nhay cadm voi
TSH

Nature. 2013;497(7448):197-8
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Estrogen Loss and Manifestations
of Health Risks Over Time
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« Da: mong va khé hon so véi nguoi tré

« CO su thay dbi vé dd day cla Iép ha bi va ty 1& cia md
lién két

» Giam sO lwong té bao tao chat nhorn — ¢o thé lam khé da

« Hau qua cla ldo hdoa da — mat hang rao bao vé, nguy co
nhiém tring, ac tinh?

J Invest Dermatol. 2015;135(2):369-77
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Lao hoa THI GIAC &Y

 Pong t& nhé dan vé kich thwée

« | hay mat phan xa anh sang 5% - 19%

. |diéu tiét do thay tinh thé mat do dan hoi (tat vién thi)

« Hoi tu kém, gi&i han nhin 1&n trong khi nhin xudng rat it bi anh
hwong,

« | thich nghi anh sang yéu, 1 nhay cdm anh sang choi

» |phan biét mau sac va chu y thj trwdng

— | thi lwc, gi®i han thj trwérng, |cdm nhan vé dd sau va chuyén

dong, cling nhw sw chuyén déng clia ban than véi khdng gian

bén ngoai,

— | kha nang doc, thang bang hay khi lai xe

Tong quan vé ldo héa & NCT — 20.09.2025



Léo hoa THINH GIAC - TIEN DINH FEZE

« Giam thinh lwc dan truyén va than kinh: Bat dau & tudi 50, chd
yéu & cac &m co tan sd cao —Hau qua: kho khan khi dinh vi noi
phat am va hiéu I&i ndi, thuwdng kém theo tdng nhay cdm véi cac
am |on.

« Chirc nang tién dinh:

» Phan xa tién dinh tay sdng gidm,
 Anh hwdng kha ndng nhan biét vi tri ciia dau va chuyén déng
trong khong gian.
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(1Y Ldo hoa KHU'U GIAC /f

Giam khtru giac:
» do sw thay dbi cau truc va chirc ndng clia dworng hod hap trén,
niém mac khoru,
» do sw teo & cac nordn hanh khiru va thay doi & than kinh trung
wong.

— Hau qua:

- Giam kha nang phan biét mui @ nhirng mirc dé khac nhau,

- Gidm kha nang nhan biét mui.

- Giam cam giac thém an.
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(1A Liao hoa VI GIAC ey

e | dap wng dién sinh ly than kinh cia cac nhu vi giac.

* | nhan biét vi man, 1 cdm nhan vj dang.

« | sO lwong cac tuyén, thé tich nwéc bot — Gidm cdm nhan va thu
vui &n udng.

« Gidm ngon miéng con do két hop thém bénh ly vé rang miéng,
rang gid, hut thudc, udng rwou va cac thudc dang dung.
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Nang
bach huyét

NGUOI TRUGNG THANH
®

/)

Tuyén tc

Thy xuong /
Giam san sinh luong té bao B truéng

~ thanh; Giam san sinh té bao tao mau,
tang sinh té bao mé.

Teo nhé, gidm san sinh té bao T

T ——

Giam s6 lugng va kich thuéc; giam
bdc 16 CXCL13, gidm luong té bao B
di chuyén vao nang bach huyét.

/»/
—

p———
===
—

Tang tham nhiém céc té bao tién viém,
té bao phdi bi ton thuong.

NGUGI CAO TUOI

)

 Gidbng nhw cac co quan
khac, hé mién dich ciing
“tich luy” nhirng thay doi
theo tudi tac tao ra su
suy gidm dan kha nang
dap trng mién dich vo&i
nhiém tring:
Immunosenescence  —
suy giam mién dich lién
guan lao hoa.

Varnica Bajaj et al. Front Physiol . 2021 Jan
12;,11:571416. DOI: 10.3389/fphys.2020.571416
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Pap rng cua hé mién

dich bam sinh

« Cac té bao bach
cau giam sb lvong

« Giam Interferon

« Thwc bao giam

« Tang Cytokines
viém

Pap trng ctiia hé mién

dich dic hiéu

« CactébaoB, T
giam sbé lwong

« Can kiét té bao tao
tri nhé mién dich

« Giam san sinh
khang thé

Dc7\ &) Y
&f ~

Mién dich khéng dac hiéu Monocyte

Tang phan ing viém

= \

i I, CD80/ CD86 Hormpne o, ~
L—= MHC I B chuyén hoa giam W@ |
p — . IFN-I A - R S
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Antibodles ,{%\ = Thay d8i mang Iuéi proteostasis

i Memory ﬁi@j
l Signaling G ‘
PD-1+Tim3
Thi Tha " &9

1 I e Naive ,
1 } | | Ao activity s
Q‘E y/ BCR repertoire | copcted

» Tuthuc bao (autophagy) giam

a L3o hoa té bao

= Réiloan chic nang ty lap thé

= Réiloan hé vi khuan

INFLAMMAGING

Phan (rng viém gia

tang.
« Hormone chuyén hoa
giam

« Thay dbi ndi bao
» Tang cytokine kich
rng viém

Varnica Bajaj et al. Front Physiol . 2021 Jan 12;11:571416. DOI: 10.3389/fphys.2020.571416
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i Lso hoa HE MIEN DICH 187

Age-Related Changes in Immune
System and Clinical Consequences

Age-related changes Clinical Consequence

Increase in proinflammatory Increase in systemic inflammation,
cytokines (e.qg. interleukin 1 and leading to Alzheimer’'s disease,
10, tumor necrosis factor-a) atherosclerosis, cancer, diabetes

Metabolic syndrome
Fat mass, an inflammatory organ, | Muscle wasting

shift from the periphery to the Affect function of body systems
abdomen; an increase in intra- (reducing the window of
abdominal fat homeostasis)
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1. Tong quan vé 130 hoa & ngwdi cao tudi
2. L3o hoa cac hé co quan theo tudi
3. Hau qua cua lao héa
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Hau qua cua lao hoa cac co quan

THE AGED RELATED cHANGES AND THEIR
CONSEQUENCES

ORGAN OR AGE RELATED CONSEQUENCES OF AGE CONSEQUEN
SYSTEM PHYSIOLOGIC RELATED PHYSIOLOGIC CES OF
CHANGE CHANGE DISEASE, NOT
AGE

General T Body fat I vol of fat soluble drugs Obesity
U Total body water U Vol of water soluble drugs | Anorexia

Eves and Presbyopia U Accomodation Blindness
ears Lens opacification T Suspectibility to glare Deafness
U High frequency Difficulty discriminating
acuity words if background noise is
present

Respiratory | U Lung elasticity Ventilation perfusion
N Chest wall stiffness | Mmismatch & U O2 saturation




Hau qua cua lao hoa cac co quan

ORGAN OR
SYSTEM

Gastrointe
stinal

AGE RELATED
PHYSIOLOGIC CHANGE

l Hepatic function,
gastric acidity ,
colonic
motility,anorectal
function

CONSEQUENCES OF
AGE RELATED
PHYSIOLOGIC CHANGE

Delayed metabolism
of some drugs

U ca Absorption on
empty stomach

Constipation, Fecal
incontinence

CONSEQUENCES
OF DISEASE, NOT
AGE

Cirrhosis
Osteoporosis
B12 def

Fecal impaction

Brain atrophy

l Brain carechol
synthesis , brain
dopaminergic
synthesis, righting
reflexes, stage 4

sleep.

&)

Benign senescent
forgetfulness

Stiffer gait
mTBody sway

Early awakening,
insomnia

Dementia
Delirium
Depression

Parkinson’s
disease

Falls
Sleep apnea

N

THE FRAIL ELDERLY




Incidence

Brain aging and neurodegenerative

disease;
& Alzheimer's disease

i. Cognitive dysfunction

i Dementia

Circulatory disease

4. Coronary heart disease

4. Hypertension

Joint degeneration

WVascular lesions
i. Atherosclerosis

i Diabetes
4. Obesity

Metabolic diseases:

Eye diseases:
d. Age-related macular
degeneration

Aging-related diseases
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Tiéu khong | ROi loan
tw chu giac ngu
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1. Tong quan vé 130 hoa & ngwdi cao tudi
2. L3o hoa cac hé co quan theo tudi

3. Hau qua cua lao hoa

4. Théng diép mang vé
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g THONG DIEP MANG VE qedy

« L&o héa la diéu khdng thé tranh khoi

» L&o hoa la mét qua trinh khéng dong thdi va khong dong toc gitra
cac co quan, cac ca thé khac nhau

 Lao hoa khdng phai 1a bénh nhwng Lao hoa 1a YTNC nén tang
cua bénh tat & NCT

 Lao héa cac co quan sé dan dén bénh tat lién quan tudi tac va hoi
chung lao hoéa.

* Lao hoa lam beénh som kh‘c’)’i phat, bénh nang hon nég dang
mac, th&di gian mac bénh, hdi phuc kéo dai, tién lwgng xau va ti
lé tr vong tang.

- Bénh tat ngwoc lai lam tang toc tién trinh 130 hoa.
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THONG DIEP MANG VE

THE AGING JOURN

trén mét s6 hé thong co’ quan

Skin

thinning of
the the demis
reduced oll
and sebum
production

Renal system

decline in
GFR

Genitourinary
reduced tone In
sphincters
impaired regulation
changes in
uro-genital mucosa

Brain

reduced

grey and white
matter

changes in
allocation of
neural networks
to tasks

Heart

reduced mass,
cardiac output

Lungs

alveolar dilation
reduced efficiency
of gas exchange

Gl system

reduced gastric and
bowel motility
reduced hepatic
clearance

Téng quan vé ldo héa & N

optimal
health

sub-optimal
health

Age 30’s

006060

PREVENT MAINTAIN MITIGATE DECLINE
PREVENTION
STRATEGIES FOR
HEALTHY AGING
Lifestyle

& pieT:

Healthy diet rich in

ients supporting

/siological
functions

PHYSICAL
@ ACTIVITY

& SLEEP:
Quantity & quality
support overall
phy o al
functi 1 impact
health & wellbeing

OC

\4

40’s 50’s 60’s

KEY PHYSIOLOGICAL CHANGES IN:

Immune response
Inflammatory state
Microbiota composition
and function

IMMUNE SYSTEM

<> Bone mass, density
& strength

< Joint flexibility
<> Muscle mass, strength

MUSCULOSKELETAL SYSTEM

& function

< Arterial stiffness
& vascular plaque build-up
< Endothelial function
< Blood flow
<» Blood pressure
< Glycemic control

CARDIOVASCULAR SYSTEM

<> Microbiota composition
& function
Gut motility

Nutrient digestion
& absorption

< Hunger

DIGESTIVE SYSTEM



(M) THANK YOU FOR YOUR LISTENING /@FJJ\\
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