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Ntrtritir>n o1-sick ztnintals is an itrlport:rnt
I'rrc-tor in tl-re nranagernent of nt2rny
s),sternic disetrses in dogs. In this paper
rrtrtritiOnltl nl:utagerllent of colllll]()nly
c)ncountcrccl systcnric diselrscs Of' clogs
I'r'r>nr thc practitioners pc>int is discussed.

Livcr Disorde r:
N utritiona I N,lunagenlent :

N itrogcn Mctultolisrlr :

Dictary tl-rcrapy rnlrst ainr to proviclc
adequate protein to nreet tlte
reqlrirements f-or h"patic regener2rtion
and repair, zrncl yeI nrini,rise
nitrogenolrs uzaste products of- protein
catabolism. T.he type ancl qlrantity of
protein must be mocl ified to avoicl
encephalopatl-ry. Ilepzrtic encephalop_
athy (HE) is of grezrt conccrn in s.verc
liver dyrfunction zrncl portosystenric
shunts. Almost all the 2lmino acicl levels
in plasrnzl inc reases with e xception of
brzrnched chain amino acids (BCAA) and
a rgi n ine.

Thc IICAA i.e. r,.aline. leLlcine,
isolcLrcine 2rre essential in tl-rc cliet anci
zlre nretabolisc'cl outside tl-re lirrer,
predorninantly in rnLlscle. BCAA
sLlpplenrentation may have therapeutic
benefits in the nlanagerrent of HI1 by
conrpetitively inhibiting trzrnsport of
2rromatic ancl sr-rlphur containing :rmino
acicls across the blood brzrin barrier.

Ih severe liver clisorcl ers a highly
digestible,protein restricted, high
biological value (rnore tl-ra n 75) protein
diet is recontnlended (".g. Cottage
cheese), Dairy proteins have a high
biolrgical val,e and appropriate BCAA
: AAA (Arontatic Anrino Acids) ratio but
are lorv in arginine. Arginine is an
important conrponent of Llrea cycle. Irish
rrreal protein is of higl-r biologi cal value
which is highly palatable b,r high in
prrrine. Alternative protein sources are
vegetable proteins ( soy flour, corn grits,
rice etc,) wl-rich have a favourable
amino acid profile and a low content
oi methionine and rne rcaptans.

Ideally the diet shor_rld be based on

higl-rly' dige stiblc c1r'i>.h'cl r-utc ( e g
Rice, pasta) be aclecltrlrte irl r-rtrrn)ln
c()ntcnt and higl-rly, palatablc to c<>rrrl-rrrt
inappetunce :rssociate cl u'ith ht.1-rrrtir
disease .

Lipid requirements:
Irat is rcstrictecl urhcrc stc;rt<>r-r'lr()(.rl is
clinically .:l'idcnt. Iruttv rcicl s nrrv
aggravate FItl [ry thc clir-cct ac-tir>r'r r>l
sl-rort and nrecliurn cl-rain Ierngth lrrnr
zrcicls ()n the (,NS ancl incr irectlr lr)
rcclucing the conversion c>l'unlnl()nri.r to
rlre2l aggravating thc, p()st-pr-2rnd irr l

l-,y p erzl nl nt o n ac nt i a .

Carbohydtate:
Higl-rly digcstible- c:.lrbol-rvcl nrtc'. strclr u.\
rice and pastzr 2rrc abs<>rbccl ir-r thc
proxinral gastro intestinal tract rrncl
provide a non encephal,>gcnic cncr.s\
soLlrce. Fibre ntLty incr-ezrse ltucter.ilrl
fernrentation, decrreases palzrtulrilitr, :rncl
increases nitrogcn()Lls Iosscs cltre to thc
abrasive clcsqLrarnution ol' cpithcliul
ce lls .

Vitamins and Minerals:
Vitarnin and nriner2rl clcl-icicncy, n)uy
occllr due to poor appctitc. clecrcrrsccl
intestinal absorption ancl incr-ca.recl
dernands due to czrtarrrlisr-. ,,cl
regeneration.'water sr>lrrblc vit;.unln
supplementation at n)2rintenlrn(.r.
reqtrirements is enougl-r IIo\\/cvcr-.
ascorbic acid supplemcntzrt ion at lcr,'cls
of upto 25 ng/day t, corlpensatc I'.r-
decreased synthesis. Vitanlin E

sLlpplementation at 500 nlg,cl zr1,

provides an important hcpatocellular-
protective effect zrgainst c-oppcr toxicity
and lipid p.roxidation injurics. viturnrin
A sLlpplernentation is dangeroLrs cluc to
risk of synergisnr betr,veen vit A uncl
cytotoxins in prorroking hcpatocy.te
dam age. T'he Bedlington ancJ whitc
f.erriers are prone to cl isorcler-s r>l'
h.p atic storage of coppel- lc-acling tr>
h"patotoxicity. This can be rnanagccl lr),
restricted levels of dietary copper-( 0.g
ntg/ 1000 Kcal Mr. avoicl feecling c>l' ol'fzrl
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7 l,t clays) A rnrpid recluction in
sc>cliur-r-r intakc in chr-or-ric renal I'ailLrre
n)al)' rcsult in cxtr-acellular fltrid volurne
('()ntrzrct ion :rncl l-,ypote nsion.

Dietary Lipid:
'l'ho,gl-r hyperlipiclaenlizr is present in
m21ny clogs rwith renal dyrf-unction,
ac.lverse eff'ects of thcse hzrve not yet
bccn establishecl . 'l'hc procltrction of
eic()s;lnoicls ( prostaglandins,
thronrbox2lnes, reukotrienes and
prostacyclin) by tl-re kiclney is enhancecl
in chronic renar crisezrs., ancr plays a
critical role in tl-re genesis of-glomerlular
hypertension. The nretrrocr ro nrodify
this is ro feecl a dier ricl-r in n_3 fatty
acicls (e.g. Itrish oil) to Iou,er renal
cic()sanoid p'ocluction zrncl to shift the
procluction frr>nr thc usual ar-2lchiclonic
acicl rnetabolitcs to 2t clil'fcrcnt scrics of-
cicoszrnoids. Die tary sLrppre.lentzrtion
with plant oils will provicJe goocr
clLrzrntiry of linoleic acid ( n_6) rhe
preclrrsor of aracl-riclonic acicl ancl this
n)a\/ actually enhance renal production
r>l- cicosanoids.

Potassium:
In hypokalurcr,ic zrnimals i.e.,1ogs withpolyuric renar fairllre acrditionar
sLrpplernentation of potassium can be
done ( 1-6 rntr c1/Kg body wei ghtiday).
In l-,yperkaelerric animars rest.ict
cl ig tary potassium ancl appropriate
.redical tl-rerapy has to be instituted.

Energy intake:
Inaclequate intake of protein ancr / or
energy in renal insult will reduce the
renal compenszrtory response and may
prevent the regeneration of adequate
renal tisstre to sLrpport life . Malnutrition
rn2ry be ftrrther compounded by
von-titing, malabsorption, maldigestion
and disorders of protein and
carbohydrate rnetabolisnr. Non Llrenric
d.g shoulcl inirially ingesr
approximarely 75 Kcar/Kg bocry wei ght/
d^y (Vegetable oils 9 Kcal/g, Margarine

7 Kcal,/g, (.t-c2ln) I Kt.rrl g)
carb.hy,cl.ute s()LrrcL-s c>1. Lrncr-g). srrr.lr us
honey, jelly or sLlgur contain ult<>rrt l 5
Kc:r li ntl.

Urolithiasis:
struvite ur()lithiasis is tl-rc nl().st c().-r,-r().
type ol-Llrolith zrncl tl-re nriner-ul I'r>rrncl
in these rlr()liths ol"cl()gs is nr2rgn(..sirrnr
anlnloniunr phospl-rzrtc r>r- strLrVrte. I,Lrr.r.
str.vite Llr'()litl-r.s irr-c Lla(.().l,l().
calc,l<>lytic diets hal,e becn I-.r-.lLrl:rtccl
[o redLlce,rine concentr:.rtir>n .l- .r.clr,
phosphorLrs ancr,r:rgnesiu,r, I)icts
contain reduccd qLr:.rntitics (){'high
quality protein, phosphr)r.Lrs uncl
magncsitrnr arc sLlpplenlcntccl u.irlr
sodiunl chloricle to strn-rrr l:rte rlrir-st-I'hesc dicts shorrlcl nr>t bc gi'en [<r
patients u,'ith hcart f'ailLlr-c. ncplrr.tir
syndrorre, lrypc.tensirn :.lncl tr> gr()*.ir-rg
dogs. 'l'o pre'v,cnt r-ecrrr n'encc r>r- ca lr.r..,,i,
oxalate rlrolitl-rs, a cliet ,r<;clcr-utclv
restricted in protein, cdlcitrr, oxrlatc
and sodium is reconrmenclccl . l-l-re ciic:t
for urate Lrrolithiasis is to reclLrce rrrinc
concentration of allrnlOniLlnr ancl rrr-utc
A protein restrictccl cl iet r_r.sccl I.r.,r-
moderate to severe rcnal insr_r1'lici.r-rc\.
is Quite beneficial.

Congestive he art failure:
In congestive heart fairlrre, in additirn
to tl-re rapy and soclium re striction,
specific ntrtrients of particlrl2rr conccr-n
are potas.siLrrn, n-)2rgnesium zrncl ter tr r-ir-rc
Carnitine is a conditionztlly, csscr-rtitrl
nlrtrient in sonre dogs *rith ,'ry()cirr-clial
disease

Potassium deficiency is a potentiar
problem when loop diuretics are trsed,
Hypokaelemia produces erectrocardio-
graphic abnorntalities, generalised
mLlscle weakness and incre2rses
nlyocardial sensitivity to ,rig.xin
contrib,ting to a.rhythmia. Mrgnc.sitrnr
deficiency is more con-rmon ir-r
congestive heart failure than recognis-
ed. Magnesium plays a k"y role in
regulating the movement of ions 2lcros.s
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cell nrer-nbrzlne.s. In chror-ric r-r-r2rgnesitrnr
clel'iciency, intracellular pota.ssir-rrn
clecreases, s'hich inturn contribtrtcs tc>

lrypc>kzrlernia ur-rd tl-ris is not responsil,e
to potzrssir-rm therapy Lrnless magnesiunr
i.s sLtpplenrcntccl. Mzrgnesiunr clef iciency
is cl iff'icult to cl iagnose, 2rs serunl
n-r2rgnesiurn is Lr poor indicator r>f
ll'lagncsitrnr status. Digitalis also
pr()r-r'rcttcs ntagncsiunl loss lry inl-ribiting
renzrl tultullrr rt:lrbsorptictn of'
nr;rgncsiurn. In aclclition clietary soclilrn-r
rcstriction zrncl clecrt:2rsed czrrcliac oLltptrt
lezrcl tr> incre2lsccl aldosterone secretion.
rn'hicl-r slrl-tse(lLlently c()ntril>lrte.s tc>

f-urther urin2rr),, lossc:s ol' rnagnesiunr.

'l';lLlrincis nc>t rccognisecl 2ts 2ln essential
nutrient in dogs, Ilowever, dutzrs
sr-rggest that treatment of czrrcliomyop2r-
thy witl-r botl-r taurine(i00 lllg trvicc
clail), orally) ancl L-c:trnitinc ( 1.0 g twice
cluilt, or2rlly) is qtrite beneficial. I-ong
cl-rain f-zrtty, acicls 2tre rnajor soLlrccs c>f

cncrgy for curcliac ancl skeletal r-r-rr_r.scle.

Carnrtine plays Lr criticzrl role in
transporting long chain fatty acicls
2lcross ntitochondrizrl rnernbr2lnes.
(.urnitine has been clain-red to be
bcneficial in treatntent of cl ilated
c:u'cliolt-ryopathy. -fhc recommenclecl
close is 50 200 mglKg orally every 8
hours as L-crrrnitine. Other fornts ol'
carnitine i.e. D-c2rrnitine or D, L-
czlrnitine zrre c()ntraindiczrtecl.

Skeletal Diseases:
A cleficienc\u lttrt lnore
excress of ()nc ()r lll()re
play an intportant role
skcle tal diseascs.

freqr-rently 2rn

nutrients rnay
in a r..ariety ol'

Osteochondrosis:
It is a disturbance of endochondral
ossificzrtion:rnd is characterised b,/ an
abnorntzrl lnaturation of chonclrocytes
and tl-rtrs zr clelay in cartilage mineralisa-
tion. T'his conclition is rnore comlt^ron
ir-r mztles than f'enrales. It is conlmonly
secn in Grclrt Danc, Labrador and
Golclcn Retriever, Neu,,{'oundland and
Rottrveiler. l-.ncloc-ltondral ()ssification

clisturltltncL' in :rrticrrliu' crrrtilrrgc rt,srrlts
in c>stcr>chonclritis clissL-c':rn.s ( ()(.1) ) In
OCD part of tl-re urticrrlur' (':,u'tillgc
beconr<:s detachccl :rncl nlrlv l',r,
frltgntented, nrinel-rtlisccl ()l' c\ (.r')

()ssificcl . OCD lesion.s rir-c n'r()\t
cornnlor-rly scen in shorrlclcr, stil-l"lc
cll>ow ancl l-rock loints. O(.1) l'csLllts clrrc
tr> chronic intirkc of'too rlrtrclt ol'rr
balzrnced f'c>ocl ()r'of l-ood u.ith clrlcilrn-r
'with or witl-rolrt r>Lhel' c()r-rstitrrent.s ()(.1)
is chzrracteriscd lry lrrntcne.ss. puin Lll)()n
externsion or flexior-r of'tl-rc joir-rt. loint
effusion and strbchonclrul sr.lcr-osis

Dietary correctio n at ztn e e r-l)' sttrgr, rlllry
help in thc spontanc()Lls rc.\<;lrrlror-r
Dietary rnocliliczrtion,'r,il1 nr>t norllurlisc
OCD c2lses in which there is clctrrr'hccl
cartilage or rvhere lr nlore sc\/cl'(.
cLlrvzrtrlre ctf rzrcl ir-rs cxi.sts. I)ictlrr'\'
correction shorrld incltrcle zr clcc.r'e:.lse ir-r

intake of enel'.q)' t protein. lzrt.
carl-rohydrzrte), c:lrlc'itrrn ancl r.itlrntins Io
the nrinin-rzrl recltrircn)ent

Decreased skeletal
remodelling:
-fhis occLlrs as turo septrr;.rtc cntitics
Cztnine $Tobble r synclrcxl-re ( cr>ntnlr>nlv
sectn in (ireut Dzrnc.s. Mustil'f's. Ir-isl-i
'Wolfhouncl s irncl Doltcrntanns) lrnrl
Irnostosis ( also czrllcc.l Lrs I)trr-rr>stc.itis
eosinopl-rilia) rvhich is sccn ln \'u rrctl
of clogs at yoLtng 2rgc ancl is pzrr-ticrriurlr,
seen in Gerlll2rn Sl-rephercl ci<.,gs -[.hc

c2tLlse of tl-ris is chronic cxccssivc
calciunr ir-rtzrke, r,r,hic'h rc'srrlts ln high
calcitrur absorptior-r in !'()Lutg clogs ol
Iarge breeds Czrlcir-rrn is n()t sigr-ril'ic;.rntl\.
excr-eted in ur"ine or f-eces brrt is r-r'ruinly,'

roLlted to tl-re bone s in thcse clogs

Wobbler syndrorr€:
Great Danes fecl witl-r a high czrlcir.rrr-r
sho'uv a cl clayecl expansron ol' tlrc
cervical ve rtebral canal in propor-t ir>n
to tl-re gro"vth of the spinal cor-cl
Conrpression of' spinzil cord c2lLrscs
ntyelin clegeneration.

lrnostosis: In this Lr clccreased enclosteal

-*r
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()stcocllrstic l'e's()rption together with un
incr-crlsc in ltew periosteal bone
I'ornrrrtion lrus been observed. T'l"re

rlrrtrient crrnrtls and foranrina of the
c-c>r-tex irre ol'tcn abnr>rnral in shape.
l'his c2lLlscs oecleln2l and eventually
l'ilrrosis in thc nledtrllary czlvity.
Oeclenllr nl2ly also extend thror_rgl-rout
thc cortex lrncl lrncl erneatl-r tl-re
pct'iostcLtn"r clrusing a, loosc pcriosteal
lrttirchnrcnl ()r' excessil,e lernlellar bone
l-r>r'rnzrtion. Early dic:tzrry correctior-r nl2ry
lralt the pr()ccss of dispropc>rtionzrte
rcntodelling ol- tl-re skeletctn.

Dictary correction includes LL cle c:rclrse
in the clLlantity of calciLrnr ancl vitanrins
to thc' rnininlal recltrirenlents. It ma\r be
bcneficial to I-cccl low czrlciunr cJiet for
'cr lirnited periocl to lra.sten ostec>clerst
activity.

Excess vitamin in the diet:
Massive intake of vitan-rin D can caLlse
lrypercalcenria, together with
hyperphospl-rataentizr, anorexia,

polyurizr, \/()nlitir-rg. nru.sclc \\'elrl<r'rcss
ancl lanreness. Vitanln l) ir'rtorir..rl ror-r

is cl-r2rractcrised by nrineralisrrti()n (>l' s<>l't

tissues inclucli.g bloocl \.c.ssc'i.s. :.rlr.c,<>ll
runcl renal tulrulcs tc>gcthcr- u rtlr
pathol()giczrl changcs in tltt,
gastrointestin:-rl Ir'irct ancl t]-rc lrt.rrrt
Excess vitanrin D can c2lusc clclctcri()Lr,s
effects ()n skclctirl clevcl,rpnrcr-rt :rncl
pr'o[rably zrl.so ()n thc' kiclne], I-r-rnctir>n
also.

Hip Dysplasiaz
In tl-ris c'(.)nclition aclclitir>nul c;rlc.n ull
sLrpplelncnt;rtic>n r)rlry,' not lre bcne ric'ilri
Ilxcessil'e crrlciunr intukc clccrcu,sc.s
nratLrr2rtion of l-rip ioinI cc>n{-orn]2rtior-r rr,s

well as of tl-rc r.ulnerrable cur-tillrgrn<>rrs
ternplate of the skclcton 'l'his ,rilv
cc-rincicle witl-r ()\/crlo;rding c>l' thc hilt
joint zlnd n'ray pla,v Lt signil-icunt r.ie in
clef'orrnity of the I-rip joint ut;rn c'rrrl1-
age. tr

Cort t irtued .fi'ortt Pagc zt4

not intendecl tr> treat or cLlre the conclition
br-rt to aid positively in the treatment process
and to improve the quality of life. The
patient should receive high quality food
through oral or enteral or parent eral route.
'l'l-re diet shor-rlcl provide:

o ' I {igl-r qrralitl, prcttein

. I Iighly digesrible protein

o Irat as preferential ftrel source

o Nutrient dense diet in small volume

. Moderately fermentable fiber

o Optirnllrrr ratio of onrega 3 to omega 6
fatty acid

. For nutritional nranager-nent of inflamrna-
tion

The diet should be l-righly palatable because
dr-rring sickness the appetite is depressecl
and the patient has anorexic tendencies.

Conclusion
critically ill dogs whosc alterccl nutritic>nrrl
needs are nlet ezrrly, ol'ten resltoncl
fa'u'or-r rably to therapy,'urrhile nrzrlnotrrisl-rccl
patients have increased rnorbiditt,:rncl
mortality. Ilence a desirable nutrit ior-rrrl
slrpport plan for sick anirlrals be rvorkccl r>rrl

by assessing the nutritional neecls ancl Ilrc
condition of tl-re pzrtient to en.sLlrc clrsc of
adrninistration. T'hc anirnals sl'roulcl lrc f ccl
to condition lry frequent feecling of snrall
volumes. Tl-re diet must provide an optirnai
caloric distribution with 55oh of rnctabolizablc
energy from fat, 3Oo/o from protein ancl only.
750/o from carbohydrates. By provicling :r

nutrient dense diet, the r.,eterinarian czrn bc
assured of providing optinrzll nutrition that
can have a substantial and benellcial in-rpact
on the patient's recc)very.
tr
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