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Abstract : This article discusses the nutritional requirements, reviews senior or geriatric dog
nutritional evaluation, and then addresses some common nutrition—related problems in older dogs.
The purpose of this study was to investigate the Physiologic change associated with aging, essential
nutrients and their diseases in senior or geriatric dog subjects.

According to a 2002 market research, 30% to 40% of dogs raisedin the United States are 7
years of age. In Europe the number of dogs considered to be “‘senior or geriatric” (7 years of
age) increased by approximately 50% between 1983 and 1995. A 2012 e-mail survey of 50,347
respondents revealed that 33.2% of dogs were 6 to 10 years of age and 14.7% were older than 11
years in the United States. The average life expectancy of dogs raised in the home is affected by
health care, aging and nutrition.And, the aging process is influenced by breed size, genetics,
nutrition, environment, and other factors. Although many pets remain active and youthful well into
their teens, most dogs start to slow down and may show signs of aging beginning as early as 5 or
6 years of age. Improvements in the control of various diseases and in the nutrition of dogs have
resulted in a gradual increase in the average lifespan of companion dogs. Nutritional goals for
aging dogs include supporting health and vitality, preventing the onset or slowing the progression
of age-related health disorders, and enhancing the dog’s quality of life and, if possible, life
expectancy. Aging brings with its physiologicchanges. Some changes are obvious, such as whitening
of hair, a general decline in body and coat condition, and failing senses including sight and
hearing. Other changes are less obvious, however, and these include alterations in the physiology of
the digestive tract, immune system, kidneys, and other organs. Nutritional requirements can change
with age. In addition, many diseases common in older dogs may be nutrient—sensitive, meaning
that diet can play an important role in the management of the condition.
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S L33 gEE AYS 41 9k wEHA
mfe Fa3 IS AT}(35].

atstel TEE gt AW A Hin
vivo) 48t 7, WY 7s Sl
S | HTH36]. T3 ZEgH Ao] thal
FERA]2(glutathione) 2] S EoIFE 75
she, WS Pojote dAHd 4Te sh=dl 9
oA ¢ FasitH37]. AT FEo] Hed"
A AFEo] oJ5HH, Alo] gatst 222 Als)
2 AE# A(oxidative stress)et dybEQl w35t
Ao HE - 5h "otk oH38]. 4t
st 43 BEste] deddA H8H w2 A
Y ATES P4 AEje] mhA FAEHA
S Aok SHH39]. AWl FASteto] olxt
TS B dste A2 42 o] oY
TH40]. AE7tA19e] d4ZATR £ o, =P

=

gt o] L3yt s weks FasHA
Shlsfiof & AR AR, FdHoe= Lyt
APHoz Qg A2 Hzlolw, 4, PJ3}t
oF WA At HAE ARFo|tH41] 9A] o
o] LG A28%~68%A <AX] Froll(cognitive
dysfunction)”7} LYePATH42].

S5A1e] APERE ¥r A L] o20%7t o ¢l
Aem,  10A~16A1e]  AFESE  L=PFH9
40%~50%2] stEido] S ¢ral UATHTL
A (arthritis), T¥ =9 (skin tumor), A|F
ZH(periodontal disease), 4 F-2(heart murmur)

i P 10 30
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Table 2. Comparison of age in Dog and People

Journal of Oil & Applied Science

Age Canine Adult Size(in Kg)

(in years) 0-9 10-22 23-54 >54
3 28 29 31 39
4 32 34 38 49
5 36 39 45 59
6 40 44 52 69
7 44 49 59 79
8 48 54 66 89
9 52 59 73 99
10 56 64 80
11 60 69 87
12 64 74 94
13 68 79
14 72 84
15 76 89
16 80 94
17 84
18 88
19 92
20 96
21 100

Adult Senior Geriatri

Chart developed jointly by W.D. Fortney, DVM and R.T. Goleston, DVM, DACVIM, DABVP,

)
rr

g Aol27
oA Btol
dreiel woh Ay
o] Pazne Az,
A (Adul) A71e] FAsH
st HRA 23w

el =R |

o
0
0
o

%0,
Lo
o &

o

Rl

B &, TelT AYH B Sl HAHL

2 H=s 7He o] Selch43]
Quroz Bie] 2 weizdo] Bo] AL
el7iel Hstel wabt A4 AAHe] Sr A
e woltk. o] A3 59 of 27409 3§
Z 9L 134 gxolth. 295 taFolt
gzl ulste] WY oo ATH43] TA

=3
9 AR w7 949 ol AF FRd

gre] g Fo] AA] A7) webA d2td £
QITH11]. dubHoa A 479 BE Ao
webA 4 7429 Y e BHS 4 9loH

T =2
9 9% 945 2ot 235 vlste] Wy
2ch44],

Table 3. Suggested Ages for Geriatric Dogs

Age
Size Considered
Geriatric
Toy/Small breeds(5-20lb)  11.5 years
Medium breeds(21-501b)  10.0 years
Large breeds(51-901b) 9.0 years
Giant breeds(>901b) 7.5 years

Goldston RT: Introduction and overview of
geriatrics. In Goldston RT, editor: Geriatric
and gerontology of the dog and cat,
Philadelphia, 1995, Saunders, pp 1-9.
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5.1. $iEo| W35}l 2IX|=t0f(changes in
behavior and cognitive dysfunction)

g lolAe] 7MY 2% ds =AE H
P AR sty WAt BA P ko
Fotet o2 AAA, JA1A HEt So|tt45]. 2
7t fF e WIH= At S AdHoh=d
Fofzt 2 & Qv Iev P83 siE
ntebA i E ¢t HE S8t A9 shts
L] HeAA Hi olx] see] Auv P
AF Aot yol7t Fo] ol wEhA dF
gt A2 Hxp 1A o] AR 4F9 <
A 5H g4 S5 (cognitive dysfunction
syndrome) °lgtil  Sh=  EEAY A Ag
(Neurogenerative disease: CDS)e] HHAJs}7| &
2TH46].

5, of® AA HFL] oo 7]Qlgt Ho] o
Y vpolel I ASt, AA EE Y=
ol lolAe] wstoltH47]. 2001def =]
A APHA APAF48]0] oJ5HE, 114124
o] 180mte] o] wreA FollA 28%7F CDSE &
I glew, 15A1-16419] wHeEL oF 68%7t
CDSE %1 9tk gich CDSe Abdell glolA
dzstolmet FAlSHA, dd HAEH 1 X5
£L7t ufe w2ot, /ge] SHAA BH, CDS
o AgA =W wtHTES WF 7S st
A Ha, B3 oE FEo st o 9
52 sl HW, FH-ZAJAro]Z(sleep—wake
cycle) @ Fo ®Irt en, BE XY=
Y5 5= oM Hrh49]. CDS] A& ez
= Aol a9yt okE QXS HWPsH:s o] £
th. Sig shdel Ag AL HHE= Ak

FahAolet,

-

5.2. AR H3K(changes in the metabolic
system)

gt Ao 7]z Al &(basal metabolic rate:
BMR)2 L=&3prt ddof wabs HastA =
ot

wabA Ae] oz @FFE oF 30~40%
AE Fo]ETH50].

ojd A F WML &5 A 27 A

|

(loss of lean body tissue) G A
st o3k Zojth. BE FEO oA YHelE
HAethes A2 4 Al £A(ean  body
tissue—muscle) B AW O] F2wFe] FAaet A A
WoHEo] FUket weo] Qlrh Al 29 HAa

A 4 ZZF(lean  tissue)>
73%9] +EE ZIsIt} o] AFtof QJ5HH of

2 15~20%% RHH o
o AL 25~30%etar SHH201.

P 7tAaskgnt ouR eFEE AT
= golT AeYS yhgstojof qrt. dF wt
HA9 FH¢, volzt Hol ol wet ApHeR
a59 AA 52 Eol7lk Rtk 7ol
NAEL] AA| S53 7tadgo] Eol&7] WE
o 4 oz aFFo] 30~40%Zc]=t. [50]
Jeiut AA o] Holet BHEE g A 2
2 AFAE AdAstr] diZe] WS¢ E5A] =9
Aol glo1xe] BMR2 Wol o524 %=t} Y
ol Hoj Zof wetA BMRY}F o x| 82
gty o g Fol S| ALet AL ZZte] A
H2 Abgstofof gt

5.3, M A|AHIQ| J|5 X{SHdecreased
Immune system function)

He A ARl(Immune  System)2 $%
(neutrophil), ™4} AZ(macrophage), B cell,
cell Z-2 AA} Al Hoo| 4T gt ¥
2 FHER o|Fojq ot k3 P2 |
Al&"o] w2 A Astel e Ao, ¥
o] W AAF oAl vo|7t Fof Fof webA
2| E|5HA "

Aot Hozn gk Wshh dAgsich In
vitro®} in vivo Atol oJstH, A Al A-g-(F
2] 2+8 Phagocytosis)?t H]EN(mitogen) A=,
F3Hd (chemotaxis) =7} AFEoH, o+
= A AR fAEolE EAstr AHH<l
22 Aotett. o|& Qlste] Zrede] whigt ol
T AstAoH51].
a8 AJy gy 84 Hdoly Wy uf
N dam &% 5 Uy upid A3 IE
T o molXitt. AtgolAA HIEHIE E& |
EFIEY 22 MElEde Yo Alga Ay
ol Ad A wRgE Ak 23 34
(delayed—type ~ hypersensitivity ~ lymphocyte
blastogenesis) & NK AlZ(natural killer cell)€]
gS WA= Aol S ESITHS2].

12 58 —

18 o

5.4, m|2 9| H3l(changes in the Integument)
O

i F2e olr} Sol o] wabq mmol
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el 9 fddol AstEe el gn 9o
stedo]  IA¥SCH53].  mReol AR
(Hyperkeratosis)&= &% 2o &3 *sl5 &
Ll P i EE?} ‘/}017} o] ol webA
o7 FF 49 IAeol SR o7 FF
P dutdor 1054 AFel Fz gt
[54].

[

5.5, 9|&tt A|AEIO| H3l(changes in the
gastrointestinal system)

grefde]  yolo mE JFire  F
(absorption)®@} ©]-&-(utilization)o]] g+ 43§ <
Toll ootd [52] vrolel HRSte] T AH}
oz, Hlgtyl E= ud#Ee] &4 HIE dot
RH7] fote] HZ2S tideR A™E ot 1
A7 Jolo] wE JFao T4 450 HII=
AR Aoith UolE Hgof webA seliat
it BHlo A, FR T7|9] A, AR FH
&3 449 548 T4 T 9% 7]%:1'01]/\194 il
St B45] BoH50]. HlE volrt Eof el
2hA] Ao wHgte] wheba A3 FEo] "ol
2|3 goFal F4go] ARt shA|gt AR
275 =912 094 g2 A9 gGr55]
dE =9, 1419 vZAax 104~2412] H=4
;% T ASHE: 9 Jda 42 AN &
u|h zpolzt EAsHA] ¢F2 AT UH56].
e vEAT 16A~17A1E H23e dide
g E OE AR &3HE] tigt Afol=
o] gl o= Histy U571
gt de]  uolo]  mE dUYard &
(absorption)@} o]-&(utilization)ol] oA o]
TS| ol 2 o qz], HEYl E=
He] g4 §3E A 43t oo &
FAa9] T4 o] Wik TR ETHS6]

o

r°1‘

_}LHUr}LLmlO
o.,d_,

o 2 1o 4>

5.6. Hl'zA|AHIQ| H3l(changes in the
urinary system)

40 o olFe] Agre A s)ol WojHc,
g gA] vzt ol met A FA A
of, AA sk & Ash, A% Amel 9%
(renal tubular atrophy) 52| 4% ®sh7t A7
o 47| PR EolAlv HYHS Hoe)
Ao, RS fFHG. dar ddgeA =1
$42 493} St g Ao Age] o)
W Uolis A% 2A3} 750 ofsiet 28 A
o] Qittal gt &, b AHEHZF(chronic renal

0|

Journal of Oil & Applied Science

failure)2 H-2 1oFolo] At Apge] Fglo]
o Ao QoA AFFES 49] ol7|k o]

wolth58]. dut e A 0.3%~1.5%°
dheld  wto]  wg AFd(chronic  kidney
disease:CKD)2] A4 Hol= HhH 27| A
£ 10%~15%9] ¥rejdo] v AFAe 424s
HIoH 59].

LgAoA A Aol WA A gt

F[F a

o

A9 715 Aske AF %a‘, 45 A4 (muscle
wasting), 3% A WHSH(altered plasma
protein profiles), Z=22¢} IF4A T4 T4,
o] FoE B9 %29 59 o189 Ha

o qgol 97 wEelch WA o BAo
i;do /R]X]- 115—3,]-_,] I\HF/]X-]O] 1:]] é/g- /g-EH_g_ Q}-
SAZIL Fol ARE 2ES AL £4E A
A Vs wejslet e AFS SIS 2
% 4Ae HAxsksp) g9 ALY uxet o
MAe FEeke FU RN ojdd HE A

2x1g #H4sksr] 918 Aol

5.7. 222 A|AHIQ| H3(changes in the
musculoskeltal system): E[8id 2H
Zlsl(degenerative joint disease: DJD)

ghe] =] vol7t Hol ol A &

A
A
2

Z A (lean body mass)3t W Z=Fo] H]|-go] %]'
Sto o Afolo] dAZo] E|glstr] AJRFRiTh
b &5 M=ol =Z719F 7t Faskal, =497

A, 1 AL ARlAY BE Ee
e A TRl TEEL AT MR
oMM A7 WS Aol BE FFL W
FEOl Sl A% 04 5 gk A ge
£ A% AsE dod 4 qonl nadel 24

o 5
e oM FF & 4 Ante0].

5.8. 7|E} A|AR|Q| M5}

Lot Zede] webd Aol |
SHchange in the cardiovascular system) 3EEFe]
S Sk(valvular fibrosis) =712 Qs Aujat=
(endocardiosis)o] TSt AufEEFo] FolEth
[61].

A T A2 =g ANA sl 29
B 0] 30%01d0] A% i A
Tkl gite2]. =@HL dutAow A=
gt wrgo] Lalm, A, A ujzte] 2B
¢ e HAHeH =9 @ Z3KNuclear
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sclerosis) T+ H YA (cataracts)S FF 4o7|
7% gty olzet B4 7Zo] widto] wiE n|
Zvol fae A= AHAE AsHAZIH 2= A
% Asts ¥z gt X3 A3(Dental
Problems)®] A=A+ TAYst= 42 2|ot9
&A1 OlE F2)(gingival hyperplasia)& €.27]
H AFES A7 95S Fdor| = it

5.9. H|PH(obesity)
Lo A A 93\% 7t
Sh= HlRtelTh, HRR O]‘)r
S 7kstr] dige] *VﬂL oz
ShA] ZRH17]. ¥t %ﬂr
01'“ At ”ﬂ 7R ]
& 4 gtk §
R 711/“0] l‘O} 7H

5 g AR 71

vk T 3} Zﬂ%Ol =kl ““@%
olfi= HIE Z=Ed AdFFe] A4ARA A
Aok A2t 7]x oAb FAaet of
2 aH7F Y7 migoluh(63]. T uR kg
A Fofstojof & Atz AW ZEEY d=
A7 FA A Hep @Fofof jith k=FA e A
= ogole] digt 7MY 8% RRes 174E §A
st Ao AleS frAlst AHel IS o
=l glofof Rit} 1@ ofn] L-ste Qlste
Ao] WSt td 11 FAHo] Ay £LE X
izt A A7l Aol Faolrt64]. =
et Qe Bl FAH 4 ST R -
z7] WAL AF HFHA A% A Sol
ParHolt, AEYLE W HFoY AH2e
$7 Wste mofop gk whore] uzade
73 HEE QA =W AEHAE A4S o1
sto] wejsjof obn] HAHel @7 WstE &
oo} @k Aol o] fAIElolof shn] 7
22 AT 283 FHH LF0R uEHE
gAjstolop GTH6S). M2 WS 47 HHel

= W

o
ru

_4

jzr

=S 95ty ot dxjEte 2AHS FAlo] Hh
2 Fo& A =Y HFo] H7| Hrh &
249 ovz a4 % % = Hgtez o
22 4 Sk =349 o] U2 19 13 &
2 FE FAHAY A F4 94 Wl Hok= ]
d 2~33] zg4 Fofot= AlgE Fol Wy
(portion controlled feeding)= EBish= Zlo] Ett.
19 & 2 YirolAd FofshA =H AW I
29 ARgo] Ego] HH AZte] FEAL =Y

G oole FEAQ 43
Ed2g Axsokn YAFH
oh Abgell mgol k.
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58 ARE Holn gk EF b A 4874
of 4%t AN W 29749 6197t WelFE At
29| Azo] o] WS wrk,

woe whe Al chatel Aelel WEkE THAe
o ok AWHoE wele] GYAS BETH:
Y glolAd BAEE of/|gtth olefd Lazd o
A o Gerstael BAoIAe] UL A B
S, A 191 MEZS 2uHe) @
O 2Ae WAL AElm Al ve] g
W, M6k, el BAT WA 24 Fol

ZaalA B solof gtk old ZwolH 2

D)

HE 9 b Aoldt 55& Holt FFol

—nr =

T oo, 2 B 1
I (fructooligosaccharide) ¥ 72 ZLe|Hio]| 9 F
(prebiotics)& 7lellA Ao TS| 4
& A ET Hste] ot 7A9 siEde A
Hta sk 71 AEE bt ol ZEHt
Q¥ Aol Folgt A wAETel el A=
Aol iAo dds FEoA AHos
foll vdEFol dAHEE e HHeE V&
A dejof] dZRet Aoz o ookt FTH9 =y
Ho] @&l AJEI Ys Ao A7t ZldE ook
71 el mAEE 8e JiAdsiA
A 072 Ao St olddt 1gk Fell o
AgHorg mZHto] @ 8 (probiotics) &1 At
Al ZAAE 7tk PHE on ARgEHole W
ATH72].

4t (Lactobacillus), B]T & A7 (Bifidobacte-
rium) 5 & Fo AdAZE Wol AFSEI Sl
o], ol2igt mzHlo]eE o] A E avto] HA
7F E7lel 71 A7 dasieh + F
Tt @A o] Al AA7E g 2ol I
= 9 oA A3k Skl Tdstr] 9%t
Ais2A] GA] Fatt Fokr AT QUTH27I
P LPgAe 9’ FEA 9HE 939 24
< ddg fASHEAE g5dkE FRE B2
g9 A4(ower glycemic index)E 7H FHZ
Al AMgShe Alm 24T F8Eoler T
A7lele gt Hel 5ol E8Es Aol
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oh JEe 9% o] gt Amet @ 4 9o
w, Aol A ] AgH BotE g2 S 4
Hol Aoz AfHE A AT =
2 97 GYNA A= A7} ant,

of & T, AP, WrEtBY F Jgh

49 7led Fole T 1001 Aol 24 ¢
A A3LE JAgEEdl 1 F sht &
WA ZHRE ZEOiA AR HES T4
a2 23t =7 4 sk de 15
W(lower grain), otof] 22| ¢I1(no grain) &
gdtE doz didshe 24 Hol SR
ol JH7F FHAAY FEolAR SAA4 FEY &
AE oRE © AU g3 sS4 daAa} 7]
Ho| o & AZgthes 7ed olE AT A
o2 LA Atme] ZAA AMSEI ot E
T4 THE dx 7€ gav] fFelA
Hxu o 83 okt A IR 5ol A=
| AHEEIL Q= FAlolth F Fdiol i
a3 §3} Alkof sigstes e oY 5=
|3 F7HHQ1 ATt FED| o] Fo|Aof gt
ol F A& =4 Wzlet @A &9 g4t
8} AJE(antioxidant ingredient)= A|d &FH]],
I T ol T AeE fd AE
(botanicals)®] Z7}7} o]FolH Al A9 AH=E =t
o] st G3Hantioxidant effect)@b o]
2 13} B (anti—aging) ¥ HY Y 5=
Hog ARgEI ot ZHzZte] o=gt A
7140 THEAA Y F=ol g
MR o8 HEEojof & Aok
FA 9, 290 I dm A7
Hlg9] A AZ Fo| LBAS
o] < el A ALEa
A 7les AAE 249 HiE
B AT 9 2H R AL,
1 m2HpolQ eyl maulo]QE AEA A
E(botanicals), 1811 AL A AAA7]
Aoz 4z Ast2YE (I-carnitine) 5=
A Hel B4 x4 aAE =9 754
= (functional ingredients)2 71 28 WY
7t A gojAa St
25 AW ARE HFolE o AFFES] ol
2E|o]%], o] AELY W3] REEE §7]
e SEY WME Ut vE&2 =P A%
718 Aot Aol IgE oot & 11
P& ZFo=2H 4o 245 =olal 7|df 13
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