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What are we going to
talk about today?

Lectu
» Conceptsin canine gerontology
» The importance of frailty
1 have no active financial interest, arrangement or

: > mass matters

affiiation with any company or organization. However, | Aysfonct
have previously accepted free product from Spectravet Nhy we need fo keep ‘em moving lystunction
Lasers, and was a paid lecturer for both Antech Imaging

and Companion Animal Health. » Multimodal treatment of

Biologic Age vs Chronologic age

Chronologic Age:
The period of time the individual has been
alive

“the progressive accumulation of . Biologic Age:

changes with time, associated with or The extentin ]

responsible for, the ever-increasing .

susceptibility to disease and dea

Ever vigilant: Portrait of a
geriatric squirrel hunter




Healthspan vs Lifespan:
Quality vs Quantity

Lifespan Healthspan

The period of time free from significant age-
related disease or disability

the period of time alive

TABLE 1  Vrities atocing hesity

Madical carn

Canine Geriatric Syndrome

CGS consists of the multiple,
interrelated physical,
functional, behavioral, and
metabolic changes that
characterize canine aging as
well as the resulting clinical
manifestations, including
frailty, diminished quality of
life, and age-associated
disease.

ot al, Fronfiersin

Clinical Disease

That's all I've got to say about that.

Physical Changes

Greying facial har,

and extent of dental

Only correlates with chronologic
age

Metabolic Changes

Adipose:

Increases with age, regardless of dief
Also cl ges in distribution, cellular
composition, and endocrine signaling
Is a pro-inflammatory endocrine
organ

Table 1
Infammatory meators rleased from adipose tissue

Adipokine __ Major Actions
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Vitatn 8 callvaulin secreton (NAD pathway). leakodyts sdeion

Chemerin

Adiponectin
T
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Metabolic Changes Quality of life/Caregiver burden

Adiponectin: i \ ality of Life >0 iver Buro

QoL is reflection of physical, Welfare is a family collective

an anti-inflammatory adipokine cognitive, and mood related health

associated with improved Dog size vs owner
metabolic health and longevity ) Owners notice loss of appetite, strength/health

3 mobility, perceived pain, and
incontinence, but might underestimate
anhedonia

serum adiponectinis lower in dogs
with poor metab: health

The guilt of “giving up”

pron g biomarker for metabolic i [ 5 » No consensus on how to measure
health ' QoL

Behavioural changes Canine cognitive dysfunction (CCD)
Cognitive decline syndrome (CDS)

Pain and behavio

-amyloid protein 1. Sleeping during the day and
nd blood v Is restless at night

Brain vascular compromise 2. Decreasedin
Neuronal mitochondrial dysfunction 5. Disorientation at home
ative brain damage 4. Anxiety

Inflammation

» Depression

Exercise and brain health Brain Derived Neurotrophic Facto
(BDNF) and exercise

» Acute exercise: » BDNF levelsin humans are
significantly elevated in response
the magnitude of

rcise intensity

» Transiently improve cognifive
function

» Long-term exercise:

» Stimulates brain plasticity. / 1 f X BDNF play an important role in
improves brain function, and s ¥ e i maintaining synaptic plasticity in
ve off neurological 4 ¥ 2B ; learning and memory.

BDNF appearto be a beneficial
marker for cognitive health
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BDNF and AB Bottom line:

“AB plaques in the cranial part of
the parietal lobe correlated with “Growing evidence supports the
behavioral changes in aged ctcEs value of regular physical exercise to
companion animals related to ' prevent Alzheimer's disease as well
as cognitive decline in affected
patients.”

Beta
Amyloid |

appetite, drinking, incontinence,
day and night rhythm, social
behavior, orientation, perception,

and memory.” Exercise B ——

Functional Changes - ADLs Frailty

TABLE 2| Carine task dependent movement

daily activity for daily quality
ADL = activities of daily mobility (BADIM) of life IADQOL)
living » Multidimensional syndrome
Rising from  Gow postion Ascendng/descencing a fll fight charactersadbyElEa
star: o A

gofthehome  Moving inand out ¢

In humans, there is strong Ambuiating in and o«
established connection

between functional capacity

and mortality

railty is the reduction of: The Importance of measuring
Frailty

Robustness
> The ability of an organism to maintaina
tate of baseline of opfimal physiologic:
i onin the ternal stressors
associatedrisks of disease and
Resilience fin
iy ¢ nism fo retum fo
stafe of baseline or optimal physiologic. .
function following perturbations caused ct medical or surgical
k | stressors Fraly protocols to improve outcomes
- and survival rates
Failure

Early identification and targeted
intervention can delay, prevent or
reverse the progression of frailty




How to measure frailty

Frailty Phenotypic (FP)
on the presence or » FImodelinclt
nponents that can be laboratory fins

luated (5 part test) numeric scores to thos

Keep ‘em lean:

Adipose alters perception of pain

WEIGHT GAIN INACTIVITY

Muscle changes with age:
Sarcopenia

marker for increased risk for disease
and death

effects on strength, immune function,
and quality of life

increase morbidity and mortality

2023-11-05

How to prevent frailty
and biologic aging

P —

Muscle Mass Matters:

Keep ‘em beefy Oy

Muscle Condition Score

Muscle changes with age:
Cachexia

Common condifion

Linked to a variety of chronic
and acute diseases such as:

heart failure



Cardiac Cachexia

a typically i
elop:

f dogs and cats with heart disease
food intake, which becomes
with increasing severity of

s with CHF that lost weight had
ntly shorter survivalfimes compared
of stable or normal weight

Cancer Cachexia

Thin animals had a significantly shorter
survival fime compared to those that were
normal or overweight

How to increase muscle mass:
Supplements

in inhibiter
» Fortetropin (Myos)

» Mechanism

le degradation
sfing Ubiquitin

Renal cachexia and the
Obesity Paradox

Obesity Paradox > Also appearsto e;
and cats with renal

Thin dogs having sic
skfactorforn shortersurvival fimes
ent of heart deeaa compared to normal w
but has a protective Eieiioveivweight dog
once heart failure is present
ese or overweight patients had
a lower mortality compared o
n ight patients

How to increase muscle mass:
Adequate dietary protfein

»> animal based protein on
a dry matter basis

» 3mg/kg lean body weight

How to increase muscle mass:

Omega 3 Fatty Acid (EFA) Supplement

EFA and CHF

Dogs with CHF have significantly lower
oomega-3 fatty acid concentrations
compared to healthy controls

Decreases the muscle loss in dogs with
CHF

May improve appetite in some cases:

Antiarthythmic effects and also may
enhance myocardial energy metabolism

Supplementation is linked to longer survival
time

Dosage: 40 mg/kg EPA and 25 mg/kg DHA
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How to increase muscle mass: How to increase muscle mass:
Omega 3 Fatty Acid (EFA) Supplementation Appetite Stimulants

Reflex inhibition and disf

afrophy - A
Dosage: 100mg/kg combined =,
DHA & EPA

How fo increase muscle mass: Keep ‘em Moving
Strength training and exercise Exercise reduces pain

N
: \ o] immune system,

» ADL activity { ’; -, injury to prevent
» Therapeutic exercise (therex) t

Keep ‘em Moving Keep ‘em Moving
Exercise reduces pain Exercise reduces pain

e
| —§,§
& e minimal threshold of
) b

» Inactivityincreases the risk of |5
ecessary o protect against

developing chronic pain [ C C
% 3 development of hyperalgesia.
¥
tary people have a higher ~- ,‘;’-_b 1

nce of musculoskeletal pain i Xe xhaustionresulted in
. \ :% gesia tha
\l

than a sedentary lifestyle

chronic pain or hyperalgesia
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Keep ‘em Moving Bottom Line:

Exercise reduces pain
2 |
nd prevent pain: 4 ‘ ' « 'PU '
R N

ular exercise
» Intermittent sessions of more intense
exercise
effe cise to the point of
aining either before or after
injury.
» Createrintens
produced greatt a
the frequency of less
did not

Treating Osteoarthritis Keep ‘em Moving
Feed the cartilage with movement

Healthy and Unhealthy Joints Treating Osteoarthrifis

COAST Stage

Pre-clinical 0 [
~ ]
Clinicat H [
P e

-t s

Culnicay normal. No OA rsk factors.

Culnicalty normal, but 04 ris factors presst

Mg 08
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Optimize body condition:

Treatment for all cases:
Optimal body condition

M-MI medtators released from adipose tissue

Lose excess body fat: Assocation
Adipokme _ Major Actom. ot o
Vatatin 8 cl auln secreton (VD puiay) euka sdhwvan  Megati

. Adipose is a pro-inflammatory endocrine [ T

sl sl santization in apocytes chematiractant
organ

Rdiponectin il srahizaton (s AP ant nflaenmatory [deressed  Paitve
- Biomechanical stress NEX jorss: uidation___
Aepetie egiaton newe gy ipendure, Hegatne
vl restance (decreased AMPR), increase 1.6, 40 et
T sipha secretion
Creactve protein production,incmssed secraton T VDL, Negatis
inflammatce, s sporachr, mcremes (eptr and

- Altered movement patterns

Tagatnn

Optimize body condition:
Treatment for all cases:

Nutriceuticals:

15t Tier 2nd Tier

ntial Fatty Acids Boswelia

Maintain/build muscle mass:

n Lipped Muscle/Antinol Avacado and soybean
unsaponifiables (ASU)

Myos

- Minimum 25% animal protein in diet
(3g/kg lean body mass) i Cartrophen
- Fortetropin <R \ Undenatured Type Il Collagen
- (ucn) Glucosamine and Chondroitin
- Appropriate exercise
Astaxanthi
Exercise modification 200N
99 embra
Therapeutic exercise IS morane
Turmeric/Curcumin

Hyaluronic acid (oral)

Treatment for all cases: Treatment for all cases:
Exercise Modification Therapeutic Exercise

Goldilocks Zone » Flexibility
» Proprioception
without failure

Terrain considerations » Strength




Treatment for all cases:
Resolve Comorbidities (nothing works
in isolation

Shneck

R

N>

Treatment for all cases:
Situational NSAIDs

Pharmaceutics

» NSAIDs

» Librela

» Amantadine

» Gabapentin/Pregabalin
» CBD

» Acetaminophen

» Opioids

» Ketamine

» Tramadol

Treatment for all cases:
Resolve Comorbidities

\ Sequalae

Treatment for select cases:

Treatment for select cases:
Extracorporeal Shockwave Therapy

(ESWT) =
)
{
» Stimulates production of growth e

factors
d x3 then prn g3m prn

onse rate

e
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Treatment for select cases:

Palliative Joint injections

DN/

Treatment for select cases:
Palliative Joint injec‘rions

Anti-inflammatory products:

» Regenerative Medicine

Treatment for select cases:

Acupuncture

Local response:
-inflammatory

Central response

» Release of painii
neurofransi mmm \mo ;:ma\rord

Treatment for select cases:

Palliative Joint injections

Treatment for select cases:

Palliative Joint injections
ic products
» Hyaluronic acid (HA)

» Polyacrimide aqueous hydrogels
(PAAG)

> Nolfrex

Treatment for select cases:
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Treatment for select cases: Treatment for select cases:

Pulsed TEPLGCTromg%C\T:ﬂC Field Transcutaneous Electrical Nerve
erapy ( ) Stimlation (TENS)

Adjunct freatment

ric oxide effects on ,

Orthotics

THR/FHO
Arthrodesis
CUE

TKR

Joint resurfacing

Diagnose the patient,
not the radiogra
be

12
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