)_‘v -—-4—,._.\» | . | .Q. \ ’
27(33 / C ‘\ C o
NATlQNAL LIBRARY \\ . BIBLIOTHEQUE NATIONALE
OTTAWA . -~ ,  OTTAWA &
.- . . ] ! . .
NAME oF *AUTHOR . “'.q.*f \ . j ‘.--.~‘-L-‘..laf-ac".t?.!;?.'.’.k.‘;».v."*‘.
TITLE OF THESIS. é,f.;;".‘.’.(.’."f..flf.,é):.(‘.?.':..c.r:f..f,’w« My ..
L e s iscrers s /(celf?f
unvsnsm ..... / »1’“"54/*“' . . S R
DEGREE FOR wICH mesxs WAS Pnz,ssxn-:n /1'.’.‘2..6.&.?‘ ‘.5.6.4'5“ a
] ) KK oL T ’ .
mnmlsnsmsmnsn DTG e
- Penxssmn is herebyﬂw;nmed THE' HATIOEAL LIBRARY -
. , (f CMMDA to lictjofil- thxs thesxs tnd to lend ‘or sell copxes

" of the fil- R | -

NL-91 (10-68)

The author Teserves other publ‘iéa(ion rights, and

neither the thesis nor extouwivc mncts from it '-_lyb be

-pﬂrinotod‘ or otherwise r'producod vithout the luthor s

written permission.




, Y
RMATION TCOUSERS T
#7505 SISSIRTATIONTMAS BEEN
TROFILMED CYALTLY AS RECETVED
. N . 1 RN
TRLS 0Dy was.oroduces from a micro-

"""e coc>y 5¢ tne original documént.
The gualily of tne copy s neavily
sepengent Loon the quality of the
criginal thes:s“sudmittea Yor
~1crofriming. Every effort nas
ceen Hade tc ensure the nignest .
ezl ty of reproddiction Dossitles

CEASE MOTE - Somé Dages may navk
Wacxst nct ﬁrmt lFx md as
'ﬁce ved _ o +

‘canadian Theses atvtsxon\_-
--\".‘atalognng SBranch

National Library of Canada -
Ottawa, Canada ~ KIA 0ON4

.t

 de cerumes pages peutl

noys

AN
‘. i
. -
-
\ T
Avieoalk LsasiEs
.
LA THEST MTITE O MICROFILMEL
TELLE QQUELGSS 1 CAVONS R80T

lette ”o:*e 3 2@ farte 3 partce’

4 une wicrofiche 3u document

original.s ia gual:teé 38 'a copve

“gépend grandement de 1a w3l

.

_de la these Aoumige pour e .
‘microfimage . ‘vom avo, .

fait pour asswer unelquai-té
Suoérseure ae reorocuc lcr

La gqualité c'*mneévm
rsser 3
"mrof“‘mée te je 3de

‘avons reque.

NOTA| BENE:
GGSIFQr

‘

Jiwision, des tndses canadiennes
Direction du catalogage -

aibhotneque rationale du \.anaaa
Dttau. Canaaa 1A ONG



o
‘ S L
euv JNIVLFFSITY CF ALETETA
[RITTIN 0% PATYY

PONL=EY,

A fH!SIS

*C THT® PACTLTY OF

e

IX PARTIAL PULFILYENT. ~F TH
LS ) v . ‘
+HP DEGREE P WASTER AF SCITNCE

-

v

PAVDLTEY WDTFITION

DEPASTRENT CP ABI®AL SCIzw€lZ -
FHRONTON, ALBEZRTA .
SPRING, V97¢

b



- o < ~ . . . e

w ' ] .' . ’ .~ NN

. . TERL- 3!17'.‘1’! C' ALBZRTA

v'lCULTY 0? uBlDUlY' S'UDI'S l'“ F'S'IFC“V

¢

The - un&et’s‘i;ned' certx‘ty" 'that_ . they tave reail, an?
. y N " . e 0y - - . .
récou%e;;}go the 'é'ul%y ot utaduatev<tu.1e? anl Fesearch,

for acce,tanco. a t:esxs entxtlo‘ ZPFPPCTS oy, EINTIX P‘ ‘l’*!

LIVEE nxs~=ozvs x‘ PCULTPY sabux’te by Jaan J. <errizo 1n

\

sartial fulfilment of the reqqxrenﬂnts €or the Zeaqree -of.

waster of Science. = . .~
. . . Lo ,// : \ . N
. -QO«.;-.':../::;/..oQ;‘.oo";rnJll‘/-~‘~--- ' .
\ <upetvxsor ’ } -

.
" e
.

| eeeod ./.\“.;).’.L.‘.z—.?“ RIS S S

T
4

..-.’-’.......oq-&.....-........

-

, .-....,..........'...-.,...-....._.‘.

- . s e

e . P . . . Coea T - .
D‘..E‘ - e cﬁovo(/fpn'o-.‘o:.a.-'oc.-'-.;o.
: . ) o . ‘ ’
N - .
' S -
L

e ' -

) o | .



' ' ABRS TEACT

rations containing
protin were €5l t5 broiler

the effects  on

'

[d

14

tke occurreace of

wvas also

svuly conducte

“oartaizaing

U .

S riotin.  The livers ani o«

*

the Ylivers of e
. : . p
Frotein. 7

-~
R

¢ D1lotL

“he adliition

— . -

‘se*i1as” lervel - O

[¢3

and reduce

‘.

r3we™

.%o sysptoss 3f FLY¥YS were seen in any oOf ke
L S . . . . ‘ N )

composition - oX the livers and «idneys wvas not

levels of protein in the ¢

P .

altded to the rationms.

v

varying proteim content in

poults as “compated ~ to

<

i1fterent ‘levels of  protern RS

atty liver an! tilmey svrirgpe (?L!?\./

‘nam@orrhagic- liver syndrose (HISY an

1ifferent 1ovd1$' o¢

e hens were analyvze!

2 lover.

e ~hicks fed

. 5 Lo ) ) E ‘ .
at ‘a redacrion - in liver size wvas observel vhen

<¥e aidition of biotia to

A
)

Thi~ks aa? tarrey poul®s *tc stuly

rate of crowsh, sysptoss of leticiemcy ard

1 eh asSess | the _arliriencs’ e

s lavir; tens fe? rations

s
amm——n

an

~

< L3 ¢

‘arzeseel” meal’

-

(2]

tnevs of T C

ngd Sroiler chickess Car

*s5r marstare; €at ar

N o e
r to b:qxlejﬁ;atxans convainin

¢ protein resaul%el in 3 ®ore T
the asocuat of feed rejuired;

incidence 0f perosis was -

raticns suptlemente? viwk Tio

er1~kS.

'y

T

ation or the ascant of

-

turkey starting ratioes of

I

creased the rate of ' growtk of

T~
those fel unsupplei®ntel rations.



R~ \

Termatitis that o-curre’ or the sasirrlemente? ra%zicns  was

. . .
elimirate? ani 1nciderce of perosis was reduce‘ vnen.*xo'x ‘-L
vas adde!l to thre ravions.  Wo syspross 3¢ PLF< vers *sqg)(;( ;
. . . . ) : . ) ) ) B 1;)*:
1n Foults ftel-any of °he raticas. The .comjositiom’ ot iﬂl‘
livers andi xi1dnmeys = the poalets vwas nd>: affacvrel oy eth,

aéﬂxfxon ot/Niotxa to t:{ ratidas fei, 1 :fdurfk@i an fas
'fanff;rQQan‘:ontént 3¢ thae 1;yer of paulgs fel a4 low protean
_ratioﬁ vas 5gsétvéi;,- - _ - -
. . - : } A - P
Jse of a low leveld () o¥ fv4n rapesae! gesl 1n Isyiﬁd
. e , . -y _

rations ral no efto:&'on'nortulxi;; rate of ;toductxon-og

€Ga Juality; however, i1nclusiom o€ 12 >r 1<% ¢! .the @eal

iRCrease? wmortality asm? redaced  eqg ;roturtxonian:‘“auqh

utit valies,, "ortality dae *o haemorrhagic 111» syﬁ-touv

¢
C-

ircrease? wads 10 or 1<% rapeseed ‘rerl vas 1ucludei 1h tho

ration, tu® no mortality froa haelorrﬁaqzc liver 'svr?rome

-~

fELS) vas observel o rations contax:in1 3 o0 %% of rapesee?

seal. The  use of bxotxn in tX e ratxons rad no effe

. on
level of amortality or wmortality -caase!? 4 HLS., . Thre
7 : R o : ) i .

:onpcéxtxon_ of lxvers ani .kiéuevs of laving “ens vbs‘:o:
slqn} 1canslv aftected by eithnr taclusion of *10’13 1n. the

ratxons or level of axpeseed ueal fe



q

»Foultry»'ﬁesearch

.

o

ACKNCULTDLRRTST

- 1
*~e _ suthol vishkes tO -thAnL
“hairsan D¢ Animal

ehe Decarteent n¢

tﬁx\t&cxlxtxqs ot -the “eparteen’ A
\

1 ams sac> pmlente ! to Dr.

t5gltry ¥uetritigh, tor ltne

jarinj the cQourse.
u 'l N

£T1t1C1SH
;tu;aragxon‘af

vays %O mace 8Y stay it

-vanks are extesiac vo Dr.

5¢ Poulery wgtrition for alvice anl

2azuSCIAfp® is greatly appreciraved.

.

LX) i}, y. @atson, W.A.

Yare for vakiag

anisals.
ﬁl_:tatéfal!y ac:ddyledqé
attorded ma By BY wite, Tiriinia,

enis stady. . eoc my parern

an? further Y stadies I

| W S
jurignce
of sy s%udies and
. . A ° . '
¢~15 mamasc<raipt aml tor hs help

the Departmen®

S.F.

prainjle and otier

che /patience and

L2 -tc'enconraqei”

as very q:aietdl. .

< . ) A ' \

~r. L. ¥F. wsl1ligan,

czience, ¢t ¢+lacang

mie 'aispoxal.

~

e

vatnlee, 9rotéssor of

anl forstru:tivo'
dufxsg,tag
in ‘{}LOUS

en+rvable.
~

“~y1ynd1-~1n, Protessor

sc

inforasation frecly

jivea, an? O or. F.7. sardin,. profesror’ Aaf voultry
. B ) t -
; _ . .
emer1ss and Ars. colores Las ¢5r assistance 17 v he:
statistical ereatment Ot the tata.
$ o
e assistance ;xver'by niss Jnivaxon,—xﬁ'typan T N

Sincere ~haaks are given

o

pealers of the

care 2% thne sxperisental

emcouragesent

¢ o 2 - : o
« hroughoat ke coTISE. of -~

se 0 3o abroad

AN

’

o

Y



TinanTial S4ppOrT frow the Na*1043l tesearch “ouncil

tors of arc Aas5sS1StARAtsShLp 1S Aerely Ackaowled zel,

LN -
tudl, T I
“k:; { A i
A
. L]
,,
k]
.

Y
Vval

| Yl



IETPNTATTIONG . ...

srYIPV

ryat

0

GFY LITeE

Tty laver

1

g

N

11

PIPPRI®

‘ Tecvion

Section

Sec%10n

Svaprtoss

“yvysptoss

vactors affecc1n;

FETC AT
: The
faz
(!a
Trp
*es
Sums
: “he
fac
PO

Sta

*AR

ATV Y

an?

534

~u® rYITEESITY NP

effec:
ty liver

tas 0% ¢

efi1pen s

s

glts aa
88T Y. ... .
eftece
ty liver
lts.....

tas of

K1rne

P

Y

“aegorrhagic liver syniroes

~aeBOrCRAILT

t

iver SYNETOMe .. L.

the

Zxperipenzal..
. T,

Resalts a:x

Sas

I11:

x

nary;;.

2iscassion
..'L".,.....

The effec:s of

“ e 5 4 & = a2 s =

synitoss
s~tiler....
LI W e SB S

he

)

L I

of Mi1o0%21in Orn
an? kilaey

;ro}le-..
ccussion.
ot an o
£1dnev
eosten..

e = o 0 e

viii

s .

-

itotIrollersol o,
Ce ¢ FLEC L.
T SYL0O@e e vt ennnn-
rce ~f Laesorrhaadl”
4 -
*he 1ac1iencse 3¢
ynirose 1n ~R1Cks
*he 1ncidence oOf

® & o 8 ° & 0 e .

e« e s o e o o = o
Y

EE R A R

tape see’



STeTFsAl D
o S APEREVE B |

AFFEZYT T

APPEWD

[ X
-~

APPTRCIY
APFreSDII

APPRYC DY

o5

PaY

e
(]
.

I1.

I1.:

1T,

seal on

lavie; »

“tstags O
'I(O(t.i
regglets

>amesary,

JesICw. |

e+ o e e+ s e

*

™3

[

.

[P

Yol

-
Lal
~
™
r

rerformance

1 te

. o -
. o -

ACe ){

b 4

repOt

Page

s



TARLE

TANL Y

TABLY?

wABLY

TABLY?

TAnLY

TABLY

TABLY

LIsY vy TapL 2"

Paqe
“osposSition Of esperimercal ratioss for
“ALCKEB. . ... .. et e s e et e e s e 1»
vffects 0! proteim am? "10tie levels 1
ratioas or pelfforsaace of chjrclens........... P
:afluence Hf ,roteim levels, smex, an?t levels
of added tiotim oa average >ody veigh® an?
Srupositios Of livers and Kidmeys of chiTks. . <3
~osjpOoSition Of experisectal ratioms ?or
POBlItE. .. ...ttt e e c e e e ee e 7
!ftccts of proteis and ri10tim levels 11 tae
ratioa oa yrowtk aal sysptomss of leficiency
Of pPoBltS. ... oottt e re e 10
v¢fects Of protein amd birotim levels os the
cosposizion of livers amd kidaeys of pouwlts.. LN

Tompositioan of experx.oi?.l rations for lavyincg
ioﬁs.....”...,.... e eeecseacac e nen ee Peeaeaen
vffects of levels of rapeseed peal and ™r10tin
sapplie! on perforsamce of laying heas.......
v fects of levels of rapeseed seal an? "i10%t1n
supplied om grades of livers, and i
co.po#xtxon of livers and kidmevs

ck 1aying R@AS. ... .ccccrececccccancncnoscnsss

[~

e C



e

L]
rvinoeey

&

LIRS

LISY OrFr rIGONES

“Patty liver®

frtoe laying hens

x31

............

L/

N
Fage \

18



19T FODECTION

A disocder kaows as latty liver and Lidaey syalgoee
(rLes) hes hees respoasibdble for heavy lossmes i1a droiler
!locl-./ The level of sottality encosntere]l has rangqed froe
' or 2% to levels es high as JOL. A8 a consequence thete
has been spuwch concers within the poultry iladestry respectinag

incideacCe anl coatrol of this 4isorder.

"

As the nase oOf the disofder laplies, oae Of the
primscipal sysptoes of the sysdrose coasists of AnCrease’
depositios of fat ita the liver an4 tidaeys of Drollers.
Affected DbDiris are lethargic .;a 4death occuls within a few
hosrs. Mortality 18 sseally seea ia bdirds 18 to 23 days of

age but say OCCur at amy tise during the groviag perjod.

-

Research coadected o8 this prodles (cs isdicated that
Ostbresks of the syslrose often occurred o::&:o!i"contllntnq
Migh levels of vheat Or ®aize a33d ssboptisal levels of

rotelc. fecently 1t was showva that Diotim, Ocme oOf the M-
1tasiss, vas effective 1n pIevestiang the occurreace of the

4isorder.

A sosewhat sisilar disorder has also beeas reported is
layisg heas. This d4isorder >»as beea referred to as fatty
liver syadroee, fatty liver bhaesorrhagic symdrope oOr
haesorrhagic liver sysdrose (HLS). Is this disorder thre

liver is pale ta color asd friadble ssgqgestiag as iacisasse ia
- a
»



- - : ! . ! :
fat. cdntent. !3tt§litﬂ‘ that occut§ is caused by massive
haeldrrhgqés_xn the Liveg.'vThgfe are no reports Xndiéacing
that the tidneys .qre involved in thelhppéafance »f the
¢isotdef in'laying;hens;' | |

5.
N

Tﬁe?e‘his;Seen no- indication that Ehe"addxti§n of
“1otin th laying hen's rations iéxeffectivé in feducinq the
iqcidedéé of HLS;_neverihe}essvfhe'occur:ence of HLS say ?fb

'gffected b; the coipositiph of ﬁhé diét. Recent s-udies
have indxcatéqpthat the use of tépeseed'neal (?S!\Tin iaying
‘ratiqns at levels 1in excess o:‘that qsuallf.reco-:ehdef (Si)

resulted in an increase_ 1in the incideance of HLS.

-

Since several factbrsilay be inval:éd in thé 6cc6freﬁce
Cof\PLKS and HLS,‘andwaitboqu the twvo conditionsv Iéy be
‘"entirely quglated, zii seesed desiratle to study/ the
_iisorders.in'iore detarl. -Conse;uentlj, experilénts vere

initiated to ‘éthdy "the " effects . of ‘use of biotinAdn the
incidence of FLKS aed 1evéls of fat in t%e livers and
xi1dnevys of broilqts - and turkefs poults fed —rations of
varying protein content. In addition a stuly vas conducted
to A4ssess ;hé effects of usé of Dbdiotzin an§ RS! on the
incidence of HLS in laying hens. Levélsirof fat in vﬁhe

’ . _ . ) .
‘Tivers and kidngys~of laying hens vere also determined.



LI*!F!TUR' FEVIEW
Ao Patty L;ver angd- kxdney syndrome_in ;g;]g;s

1. §!!pto of. tgg g; Qr jer:

. - - Patty lxtsr and xfﬁney syndrone vas first descrxbed‘by

34
<

the Danish: vorkers warthedal a1dJ 7e11an (1959) cite?l

v ﬁeisléy,_@1965), ~ They 'descrxbed the dxseaso “as one

. uaknown aetxdloqy, the iypical feature " of wvhich '1s af
L .

increase in the anount of fat ieposxted in the liver, kidney

and '-ydcariiu-. _Since the dxsease see-eﬂ to affec ‘only

chicks froms certain faras, .it was suggested that outhreaks

sight be é‘result of interaétipn'betieenvfactors carried tv

'

Ll

the chick and environsental factrors. Yo suggestion , of
.lietary involveleht vas made because the 3isotde: vas seen

&

in’cbicks ted‘sxi conietc1al‘btqnds of feel.

FLKS is a dxsorder vhick affects young chicks, "with

uortalxty usuallv occuttlng betvee1 the 18th and 23rd day of
age. ‘ (Eelsler. 1965:- nlalr, molton and Duff, 1969y . In
aost instances. losses are relatively 16v (1-2% sortality)
bhut occasionally outbreaks bccur vith much higher mortality
levels (Hhxtehead and °laxr.:197°' Payne €t gl;. 1°7=). The
external sywmptoamas of the disorder are not apeclf&C for PLKS

‘alone- Affected birds often appear lethargic. Some bxrds

may be found lying with their heads bent over their . backs.
7 U ' : :

(o]
. -

¥hen this stage is reached death asually occurs vithin a few -

hoars (Blair and Vhitehead, 1978).



The $tnternal: symptoms ‘sSeen 1n  FLYS serve as a more

‘reliable gquiie for 1dentifyving theifdsease. SN o éxanxnation

of affected birds, 1t has Seen note? 2hat the livers ani.

.

cidneys were enlarged and gpale. ' The cclor of the liver . may
range fros a brovn to greyish-wXite color, vith haemorrhages
2n either one or both lotes ranginj3 froe pin-psint S1ze O

large areas. Sometimes the haemorrhages vefe Seen ~arount
the edge of fhe“livef@%ﬁ?he vidneys of affectel tiris wvere

also swollen and pale. Lesions were observed in kidnevys at

, ) v _ . ' ‘ °
¢ke  proximal and distal convoluted tudules and the turules -

-

ue:é swollen to sach an extenf'thaf ottef”tenal strqctdrés,
e§pe;ia11] vhe dlo-er;li and’disial_cbn;letei'tuﬁuleé.‘yere_
so crowded <toJether that they 'ueré c§-p;psséd (éensléy,l
.1565;»!a}fhedal, Veilihglahd Jyllinq,r1Q70). Ih“thé .kxdnéx.
the itochoniria and bthér orgarelles of thpvceiL,vere not
'ieqenetAted but numerous large 3Jlobdules of 1lipid wer»
present in the cy;oﬁlasn.' The presence of larjze grahuiar
'qlobular‘lipid”bodies‘both inside and outside of liver cells
~ave also been reﬁdr:ed (¥hitehead 33 21., 1573) citeé ry

flair . an? Vhitehead (19738) . Sose degeneration in heart¢®
' , : N
muscle fibres has ‘reen mentioned together with sporaiic

occurrence of fatty droplets (®athedal, Velling and Jviling,
1974) . ‘Sross changes in the adrenals of birds affecte? with
FLES were observed by Payne et al., (1978). <Changes in tke

3izzard ‘and duvodenus have also been noted (Femsley, 1945,



« &

lair and Whiteneald, 1974).

.Stuydiles on the l1;id metabolism of cricks affecte? with

Firc wave also shown that - changes occur. . The levels of-
trigqlycerides in the 'liver and  kidneys ~were “increased . as

auch as 3 to &, timses trnose observel in norsal bSirds.

(Vritehead, 1975;'JohnSoh'otvgl., 1972 cite2 by vhigfhéad,
1575y . » ?5e‘h1qret levels of trxa;vyerx es vere acqgnpaﬁxe‘
’ !‘ . : ?

by increaseil DallltOl‘lC atx an? decreased stearic. acid

contents of tthe 'livef an! tilneys (whiteread, 19751. The

®

levels of p*os,holx,xﬂs and the fatt§ acii roipdsigion iqf
1lifose  £;5509 vere ndt |arxedlv flterai‘(ﬁiqné, fannister
anrl Hh;iehéai, 1675y . , —_— "A ‘ 'jv
.Chanqes,in plasia.'freg fatty acx& ccﬁcentrat#an 'qt
:ﬁx:xs ’affecte£ ii:h'F:;§u§er° reportedl by Eiahs, Eaﬁnis&er
apd Whitehenal (19765. They fognd pﬁat::h@rconcentrgﬁioﬁ ~of

free  fatety aciis in the plasma was invariably increasel.

S

3 : - ’ - .- . . . . T e
T~1s was. protadly duye to 1ncreased scbhbilization oOf 113x5/
iepots rather thanm %o a redaction in. uptake or \Txliiatlon

-~

cf fattv aciis since farty acid oxidation in the liver,

4

xiiney and heart vas normal.

'i:. _rPactors_affectipg the incidence of FLKS

~%e first suggestion that nutritional factors might be

>

o34 xnportanue in the ‘evelopaeat cft ’LKS vas lade by 'Blair,

Eolton ani Duff, (19€9) . They observed éhat the level of



mortality $rom FLKT appeared %0 Yo 1RVersely related to  the

L 4
s’

crotein level of <the diet. It vas suggested that X
sporadic appearance of tre “Aisorder: might re. Aue .to  an

interaction of Jenetic, onvxrdu-enialvand d1etary factors.

alaxr. 251lton an? Tuff (1%e¢%) ari laursen-Jones (197 1y,

cited rv °1a r, ¥hitehead and Teaguae (1975 alsH ctserve?
. . '. ) . . : v N - . \“’_ . ‘ . ‘ . ) - .
‘ere affect of low protexn,level.on_:ortalrty from PL¥T and
L - Al ,: . M &

irdicated tha® thre disorder vas ®Ost likely to occur .- On

- . .

1ets /égz?ﬁiéinq .a  bigh level of wheat. Ir ‘later trials,

tovewsr, it vas noted that when vheat was  replacel

Y

1socalorically by_aqtley ani stary,, thte level. of sortality
.was as kigh (18%) as on :he ratioﬁ; cohtaxaxﬁQ‘ wheat, - The
noyn- specxfxc effaft of sour e. of :taxn cn **« occurrence of

the’ dxsuxder ras’ been observe, Ty 3thers"*{§161t 'é; al..,

1073; 5131r, vhitehgad and'?eaqﬁe. 197‘{. , '\"\\

-=here 1is Itoﬁé;iec#blé evidence that Lﬁciien:e;pf ;irﬁ
lay,be'affeéted by lé;els offfa:.;n ﬁhe:diét. Husbénds Anad
LaurSen—Jones"(J§695 'observe: thagvlortalityvfr01 ?ﬂ?? vas
ﬁil on ‘1ets contaxnan n! ‘maize oil or 3% lard ani1 1£.8%
cfude'?rotéip, as co-,ared to vL'S 1evels ranging fron 10 to
19% oﬁ ysxnilar :ratioqs ‘of¢ lover protexn conte t vx!‘ou‘
added fat. ®lair ‘gt .al.~ (1973) ‘also observe? “that
loftglxty fros PLKS uas Beduced vhen xhe dxetary €at levol
vas ;ngtea$§i}f'lt vas suggested that PLFS say be related to

@

a disorder of fat. metaboliswe. In a sutsequent-report 3lair,



4

«

'
..

‘VFLAir,fBolton and Duff'(TSé?). rnlair, Vhitehead and ?eaque

Whitehvcad ani Teague (137<%) odbservel! that a3k levels %? ///

“protesn  and  fat 1n the liet hal a irotective 1afluente on

loti{lxty‘fIOI PLYS. ' ¥hitehead ¢t al. (137%). reporte! +hat
tre addition of raize o111, tallow or  wolive - o01l,

i1soenergetically ‘at <re expemse of starct in the dires,
, R e o . :

reluce? mortality 3ue to FLES fros 1% ¢

&}

7 rer Cent.

g : 2 ' : L
" Sever'al other factors have also zeen :i1splicazel 1n T he

-

occurrence of FL¥S . in troilers. --2iets ot high.energy to

protoin‘ratio‘basei_os wheat Or tarley have -ceen

‘consistently cause hiqh’lortality‘fro- pLYs, (Uﬁite;ea¢ and

lair, \°7Q" 2lair, Ur)teheac ani  Teague, - 13795). In
. W . v b

addition envxron-ental factors such as. hxch fe:perdture or

.agn'y 'btber kind  of ‘stress .Save - roan s*ovn to affect <he
S L . oL . Voo . .

'1ntidenbé of tﬁis”syndfote. (vhitghea¢. and Rlazir, 19733

Shiteheat ~ét  al-e 1975). Sex "1afluence mav -also ‘e

involved. Slaxr.'Hhitehead'&nd Teaquo (197<) .an? 7Vhitehea:

E-3d gl. (197 %Yy observed a hxghor inciden~e of lor&alxtv Age

v
7

to FLFS anong fenales than @wmales. 'The_ possxbxlxtv -ttat

qéne%iv fautors may affect the incidence of nortalxty due o

'

ﬁkf§”“tQ some degreé" vas lentxoned by Helsley (19§€)vand

(1975) foun? that mortality was 1n»reased on a pellete4 diet

<

as colpared wit h a nasE dxet ?uis sucqests the possxbxlx Y

tbat one ot more putrxents :1qht be destroyeﬂ or lodxfxe* by -~

‘he pelletxng ptoqqss.

foun.  to

\

.

-
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|
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The  possi1iiility  that a vitasan CR some other nutrient

‘m13nt Ye rnvolve?! vas 1ndicated HyN\ the \repott of +Femslevy
‘ , o . ;

11873). Thev Oobservel! trat the aili®1orn ' 5f solasses %o the
I ) i ’

P

iristk1ng vater vas effective 12 Greatly reducing sortality
. s . . [ . - . .

from FLES, : . N y

y?ollaﬁxn:. u;on the olservations ¢ Hemsley (1973y, 1+
Ras Yeen snhown that the adlxrcion of ri10%i1n *o  *he rat:ions

-
-

tet was efiéc'xxv'in ;jbvnftxn: losses froa FLYS. Pavne e2
al. (16’;), ré;or;e: tnét lOtt&lxty fro-..FLK?_ éouii Cte
stﬁppeé b; : ddlxn;sferan. y§ast ani:‘aSCGr;lé_ acyt to
.bro;lef;.. Subsequen:ly 1t . was Jtser;e{ ;:af a liQui§
';£a‘1n.v n;;zut;~' ;onta;ninc ;;aixn vas effeétiv»  in
coﬁﬁrollxhd' mortality from e unier experimental
caﬁiitzons. ﬁndep field conditidons, ‘afsinistration of 5

v

laiguild vitamin Rix contaxnxng’biotxn ;Iéollpélted -ortaliiy
froa PLES on  a éief~ con;déei ga!nl? cf‘vﬂeat, Qhéaf by
pfpducts.‘aﬁd'ieat‘and béne meal. Since a fsx%xlar ;1:anxn
lixfu;e vithout addel bjotin haid teer use? rreviously

L

b

thout effect on PLKS, this suaggested th§t di1ets  high - in
’ - . . -
vheat and - tarley, irn whkich the non-cereal protein vas not

predominantly sOybean meal may require supplemenzal “jo%in.

Lo

« ®lair. asd ¥hitehead (1973) "also  observed that the

addition of a vitamin ‘supplement cCofitaining most of the

vitaains, including biotin, reduced mortality from 21% <o

'



Q-

1%, I- A70* ey trial wher o3 i1evs were supplesentel vttt
xnixvx:u;llvxtalxns orvc01Fxnatxons O0f the vicawminos, ;t was
- ‘ - v .
DT Ge e ! *~at w@mean mortality frcow FLYS was J.2% with yrets
¢ontalning adle! Y10tin whereas -)rtall‘y vas 239 n o ke
:;pts_vxt;aut"xo:xp. Hﬁxtﬁnpai,‘ﬁannxstér api‘vxdﬁt.(197a)
also ‘ferér?ei “ha* mortality wvas régucoi,;o ZeTD by atding
. .
ziotin to low o 40l high pragﬂzn d1ets which “when not
ﬁu;;ielonte{ L2 Sl bxo:xh cpnsxs;eﬁtly.causei 26 and &% ¥L¥S

mortality respecstively. ~~ . the Pasis-2¢ the arove work .zt

’ ’ e S ’
wvas corc.ude?! that FLKS I1s a P10ot10 re5ponSive syndromse evern

v O

t~ou3yn o%ther sysptoms of *iotin Zeficiency vere not usually

B w;gJLLM 'j e

1: Symsptoms 9f haeporrhagi L rver synid [,39

A iiéorier sosewvhat similar to PLKS Eas been obsertéd
167 iayan-hens. 'Ihxs céndltlon vas first reported by ¢6uch
(1°56f vho Talled 1t "Patty liver SjnirOIP;;

?Sévﬂisoriér.ihxéh‘usﬁally Qccurredﬁxn‘the second ' half
of the laying yeér, vas cha:acrépngd by a decrease in rate
of ecg_production and xncroaéei ;értality. vhen {he 7li;ets
of <~he hens 'that died,vépe exasined thef vere founé to te
qreatly enlarge¢ vith a unifors ligPt—yellbv color and
LriaSle consistenc;. Haemorrhages and'hae-atbyas vere also
notéd in the livers. Vltfected birids usually vshoved

extensive accusulation of addosminal fat. Death of the birds:



MAS ~Ause ! TY RASS1IVe R3eROrfNYJes er1~t resultet ar TapTare s

i AN S D) slisson's -ajsale (Coack, 195 Frace of 3l., Y97,
verNe1r, vy and ¥orve i, 13«4, Ivy ani Nestoln, 167 -
Jensen et oal., 1974, Tre lewels 5T fatoar livers ~¢ rartis

thas el wele usually very ri13h [en to <% lry wel IRty ettt

8
.

A mean Of ~¢..% of l:pidl content (Ye-She-1m, vy an! CSorvell

1949) . ®1CLOSCOFI~T ©XaB1NAatlod Shove!l *hat fatr ifropiets hal

:éculuLate: in the fj:oplaSt_of *he hepatic Celis Ani tres,
7lohules nat apparently tusai“xnto one large ':io:ul» whio2
1itered  the  Contowt vo: vhe cell and 11$placed *r*e nuTleus
(=raver 51 al., 1973 . *he aSsocClation “etwvaen incidence of

raesdrrhage ani hijn liver . fat con%t«en* vas contire=l by

volfor? an? Polin. (1972), @#olfor! aad Poluin (1974) ani

Garlicx et al. (1375y ..
.)‘ '
Changes in the 11717 cont=nt of ‘he L11vers ot =icgls
wvith .fatty liver ~syndrose have _reen reportel. Lipid
' s

analysis saovel taal accululation'of fac 1 the laver of
laving hens vas largely due to de;osition‘of neutral ligils
or ‘:ri;}ycefzdes. ’ fhe phosphol;pid> content’ decreasel
sarkedly as liver fat increased, but total ;“ospholipids-per
jraas of liver .cﬁanged relatively little (Ivy-and veshe1lnm,
1973); It was also §bserved that the linoleic acid content

o€ liver 1ipid decreased and oleic acid content increased

saggesting ‘that ‘deposited lipids originate?: fros

3

Siosynthesis rather than from dietary fat.
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A | I REL A BN nav AU 1Ate! wi®*r 'k,
46‘9.4!\’1>n 3¢ %3 i laiver, 1131t content J5. ST 1
R A Y. > LIRS SR B Tt n ttoutually lue v,
B2 L1 ¥ S QoRBOITHA e, Yor RN N {easor, Yecshelw ar? Iv;\“\_
{(1=70) U Ieste . At the Torms "Liver taesorrhage cvatlrose”
e use ! v tesorybe * N conlityon g fall (1T als.
contentinl Tt tatt} liver synicoces i a Rl SNOW-T aq:
Sulleste? s Ne cerm “»;ath' (Iaver) hawlo:fFan. “lusms,

L _ . .

;e:er-; and Calest (17 v SUTTeeat et ¢ at the torm
“taemorrMazic fa(’y'lxvgr" vas ROI« AapDropriate ‘becnuﬁw i

Ceers  Noth =0 the 5t.a%0S1S and *o the Q1ows 2f bioc T whioh

aay lead to the leat:n 0f ke hirAs, *re rame nracey liver

taceorrhagal- synirome” trase also Fe ferre? ¢t rott far
e . . N

~ontent an? occurrence of haenoﬂ‘la;w vas QSse by ol fort

ani  warphy  (1577), voltord ami Polir (1977), wolford an4d

Foi:n (1673y . 2lams, Leclercq and Talet  (1573) firse used’
the terms "Haeamorrhagic liver syndrome”™ (¥13) to lescribde *he
name -thqt hal reen squesttd by Neshein and\l;y {19790) ani
this tefn vas also used ty Glomsu =2t al., 1C5‘ ‘to .descr:.lre
{ae condition 1in laylnq.hens. |

1.: Pagtors affectipng the gocguprence of Laeworrhagi

I8}

liver syndrome
. ¢ .
Nuserous © factors wmay Ye involved in *he occurrence of
HLSY 1n laving hens. These include genetac factors,

environmsental influences anAd the effect of nutrition.

B



T A Ivne L TR SRS O R1v affe-* *r. gn:iyten e ® HLC
v cyqlentel Ty Newheilw oart Twvy Y T0) n *wo topuiations
Lt 9yt tserve! this tre Tirgn wath o taon livet tat leve i:
e d velien e ¢ liver =aemoithadtes 17 Y1% ¢ thre ~agp i
vl those wit* low liver fact le wer it N e d royTe
"lantiinir e al. (1974 (3Ol ted *hat “avporrhage: wvoele
s>Te JomEOnlyY seen if *he lx;nrs ¢ yre  stradn ot ingle

~mt W 1°'e Le3~oras *har **ose Of Hrher strains ant Free tg.

Tarliat AR PN (1975 guina J0 Arfferent varieties of rens

1t Aidterent confinement systems alse ot serve! =1131hly
§

cyamiticant f1fferenses in laver l1:f1* cortent amonn *he

varie*iesn re3ariless >t the ~onflnemen® Sys®em USe D,

frnvifonaental factors ~ave Leern SROowWn * 0 5D T a4 O M
efftects on the accumulaticn of fat in "he livers and o7 the
tnostance D¢ HISL ¥esreim and Tyy (1670} orserved mortality

e

ros liver haemorrhages 2during the sprinc and sumser sonth,

tor several vyears. Bigh environmental *emaperfatares,
togqether vith leficiencires Of mechionine, choline and

vizamin ® , have also reen showh %0 cause an i1ncrease in the
level of liver far (¥ol€ord, 1971 Schexnailder and

scirfficn, 1573).

dYartfiel et al. (1979) cited by Ivy and ¥esheim (1973)
noted thit aens kept 1in caqges had higher average liver fat

content than heas kept i €loor pens. Porced exercise and
_ ] pens.
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Yo oamEtion 0! fece: cagtet v telyotgaor 17 liver ‘a8 cortert

4 mens Sodse o A e At iy r e Al {1y ¢ ot tha
Livers it oAten” war ~1301%1 ar*"ly 1 3he ¥ 11 hens
e f et e g rar it Ler Ale thir wher 11t were arfipe! o 1n
Ll del Tegert 8T *Ne Iate Gf o ieewe s Mg ote ¢ A e % ¢ vhoen
Srey wer. Xep* o an 1o pens,

Thae snoitense 0! puttiTional tactors oL e OrCuitenCe
w6 HL° are pnort Clear oat. Togoh (Y5 Not e *Nat * he
syniroee 15 805t freguently observe?l 1r flo-xs 1a whiCE C he
rirls o tave Ne-TO W ~eavy Der 3@ Se )€ V8 JORIE-SNSE XY farreniny
resuitingg ‘ros ‘e liing a rathor wits A Wery Rich enercy
"ontene. w-Danifl «* al. (195%) orserv.? that fec-ent

liver %2 Jenerally (1! no* appear to e affectel by varvaing
the protein, energy or fat level of the liet fel. Yeshes 1n,
Tvyy an? %orvell (1%+Q) ajisc repor=ed that decreasiny ~he
calorie-grotels ratio by 1ncreasing the protein content of
*ase raticn or by lecreasing *he energy content pf *hé rataon
~al n> effect cn liver fact values . Ir a subsequent
exper i1ment ¥Yesheinm and vy (1970) obdservel however tha: hkens
fted iov’ energy diet had lower level of liver fat than

those fed nigher enerqgy rations.

The use of lipotropic factors in preventing HLS has had
variable results. Reel et al. (13568) cited 'y Wolford and

wyrphy (1872 shoved that inositol vas of value 1n *he

preven%vion of HLS. cther wvorxers (Bossard and Costs, 1970;



\X )

teverlle  ant! *ray, 1970, Waglant ¢t al.. 1979, crtet Mty

7
-71!0:3 an! Polia, 197 : and wWeshers an? Twy, 197 wels
unalt e t lesonstiate the beteficrlal effect:n of *he atlt1°10R
' o1nos1tol to poultry feedls. )

The effects  of othet lipotropac factors surh as
"doline, vitasin ¥, vitasin Y, an! serN1nHn1ne an vl ate
obscyure. Graiffaca [ gl- \(lﬂfw) teported tha*

I J
supplesenting a pracrical rutxon\\!ot lavinag tens w1ttt
~hoeline hat not feduce liver tfta®t leveils. Yeshets and Tvy
(1970), also :ndicated that choline supplesentation Nad no

etfect on liver fa? levels 1n bhens fed prac-tical mtions.

The Qee 0! FS® 1n ratioanas o! lavying hers has heen shown
tc have an 1nfluence on the incidence 5¢ HLS, Cardin ¢t a]l-

(1968) otserved am 1ncCrease 18 8ortality in layvying hens when

’ ¢

FS® 1n the rationsvuas 1nCreased, A similar 1nacrease in ¢he
incidence of mortality when the percent of FS® vas 1ncreased
in he rations of laying hens was rpportei by ®"inetoma
(1912 . Clomsu et ajl. (1975)‘a150 noted that inclusion of
ES®™ 1n Hiets of laying hens i1ncreased the 1ncidence of HLS.

wortality due to HLS vas observed to te C, O, 3.1 and 9.4
percent when levels of O, 5 7.5 and 10 percent RSw

5
respectively vere used 1n the ratioas.

There 1is sose evidence that genetic factors say affec:

‘resistance to occurrence of HLS vhem RS® 1n i1ncluded ia the



e

tat ions of layin; theas. Tacgmon (19+9) waing two stralna,
Yylime and Mytrii-a and diets with ) tH 0% ot r<%  ia t e
rations, toan that Jietary tiegteents had a0 effect un
ey talit'y of the Mylrid-& strain hat Aeath tate of the

“vyline rullees increased siguifi aotly as the level of ESw

P

in the ration i1nCcleaned fros J to 20N, Confirtesatioa that
strain orf hfee! may affec' i1ncidence 5?7 M < was obtained 'y
"lanlioin es g1. (1978 . Haesorrhages were soOre coassonly

Seen 16 livers ¢ ¥Yline Laghorns thaam i1n VWhite Plysouth

Fock, Rhode Jslant Ped Of <haver lLeqghotas.



TIPFEINENTS AT THE TYIVEEISTY NF ALRFRTA

Txperiments vere ccndulted to stuly:
a . . A ' . . ) K
The affect of biotin on the 1ncidence, Of

Sec*ion I:

‘fatty liver anm? kidn=y syndrome in chicks.

fection II: The effect of ®iotin on the 1ncidence of
fatty liver and kidney Syndrose in
o " ‘
turkey. poults.
. o ¢ .o -
Section IXI: The effects of tiotin .and level of

rapeseel meal on the productive

performance of laying hens

and-the incidence 5f haemorrragic liver

’ %
syndrq&e@

-

o)

16
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SETrIONY

fal

& - ) . .
The effect of Sjiotin cn the 1nzi1dencze ot  fatey liver ‘an?

«1dney synirome in chicks.

'§g§tus_gi_the croblea

Tatty liver ani kidney.Asyﬁirono Has Zeen noted iﬁ
:broxLers fel ‘wigh enetjy—iou protein rations and has
.resultéd. in varyipq lavels af'lortglxty.'vThe sysptoms of
*he §§Sbrder have been preven;e& by tre addition of “iotin
to  the rations‘fed.' This experiaeﬁt-vas conduéied in orler
to daterwmine the' eoffect of su;plelentat;:n of broiler

rations with biotin on incidence of PL¥S and on levels of

fat present in the livers an? .xidn.ys cf the *irAds.

Zxperimental = - = ' : .

TNO hundred ani forty, cav-ol1, Tross-bkred (Vhite

!ountain x Hublard White Plymouth Fock) , broilet-type chicks’
uere‘,used 1n this experiasent. Four ropil:éées of 50 chicks
‘S males and S females) qére bhsedi for veach 2¢ the “six
treatments. The experiment was afraqqed in a 2 x 3
factorial lesign, invoiwing ? levels of adiag Ei1o%in - (0 and

220 ug/kg). and three levels of protain (22.6, 20.2 a%@ 17.9y

in the rations.
AY

The composition of the rations used (Ration 1-¢€) are
shovn in - Table 1. The gftions vere forsulated to te
isocaloric' but’ +*n coantain elther a \high{‘nediu- or low

w
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o

yrotern <Content. The levels of brotin in the —unsupilesenced
. . ;
rations wvere vept lov 1in relation to the chicks Crequirement

zy usi1ng 1nqredients that tend to be low 1n tiotin content.
. . 4

o

“he rations wvere analyvze? for crude frotein, ether extrace

(fat) and dry mattér content by A.".A.C. letheds'(’gf‘g»

o
b
° G

. . . . s : ' et
The 1inxtial mean veight of each lo* of chi-ks . wit*i1in

the _trial wvere <*he same. .The chicks wvere wing->anded and’

ke

. L]
. o , :
ctrocd=23 10 electrically heatel batteries with raised scre:h
. N lid
tloors. Tontinvous lighting wvas proviled.:  "Feed and vater

_were supplied ad liditus.

B ) - . n' - ) 'v . "
The chicks vere individuoally veighed at I and- 4 wvecks
ot age and feed consuaption wvas detersined at the end of t he
o | . . . o i
trial. V¥hen the chicks wvere veighed threy vere examine? for

3

perosis and dermatitis which are svaptoss sSeen in “iotias

. . B 9 N
seficiency. A record of mortality vas kepe. The °rial was’
. AN

S

terminated wvhen the chicks vere 4 veeks oli..

At the end of the trial # chicks (3 . males and 3

e}

females) from eact rTeplicate wvere killed by cervical

dislocation. The livers and kidneys were removed, cleaned

of adhering blood :ni fat.:and“fteeze-dtiei;j They vere then
placed © in piastic bags ana stored at 415vc until anafyzed
for fat and protein Slppendix I). The iry matter content-of
the livers angd ki@neis were calculated ftpi thé ffesh - and

o

dried wveights.

)



At the

o

subjected %>

3

cornclusion

analysis

of

of

Aifferences - were assessed -

range %est (Steele ani ?or:ie,'ﬁééoi at the 0.0

probability.

presented ianppeniix I-.

Detaills

o

Fesylts apd Discussion

L d

b4

A

‘“he . experiment, the 4ac%2 vere
. . <

variance

an?

significance _of

by applyirg DTuncan's wmultiple’

39

~he effects of protein ani

on

are: sumsarized 1n Tanle 2.

a22dition
significant increase (P<0.05) ©n average body weigh® an

‘decrease in feed reguired per unit of gain.-

of

tiotin

1

to -

srowtr, feed conversion and s
- _

*
~

€ level of

analysis of variance are

riotin .levels 1in.

va

P

he

toms of

L=}

ration

=

Y

*h tation

5 -

*10t1n leficiency
// - (;{
~

i S

1 ,
2 resultei,in a

[

fe

!

Ta

The increase

2

'vas greater on the higi and sedium proteim ‘rations »yt ro-

teSponse vas obtained onotherlov protein ratiocn.

A

ty the level of protein in the ration fed.

©

—_—

Avergge body weight and feed conversior vere affected

‘apn. the rations

containing high and ieiiu--levels of yrotein; »ody wveight at

©

4 weeks .of age vaS'sigﬁificantly Qreater'than on the low

protein

rations.

veed

requirel

per

unity of gain. vas

significantly ‘higher omn the 1oi‘proieih rations tharn on the

high protein rations.

o

There was conbsiderable variability ' in

N

[

level ‘of-
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aortalacsy >27n the Ji1fferent trvament <, Hﬁ"ézqnifirag'
: ¢ ' ’ 7 . ' :
dJ1ferences s“wtyean e groups wor. TDSerT ve howe ver,

[

Rortality tended to e lower 1n  the JTO0URS fed Tations

supilemente? vith riotin.

The birds were examine! for incidence o©of  perssis oand

'

Yerwmatitis ‘hecause . these Ars Syiptows ~o:lonly($wﬂn11n L

1933

tre  Hiovtin 19!141«3&
.r2tions  showez . a significan=ly higner level of perosis t=an.

“fotan feficiency.  The chicks fe

trose fel the rations suprtlements? with i0fin; rowever,
- . o o o X ’ . T .
tiotin - was ot effective 1n entirely gpreventina this
. iisorder. Incidence of perosis was sigairficantly ~highrer
among *he wsale biris as comspare? to tre females: %o
- - o o _ : - . P
symptors of Jermati®tis wvere seen .n this experi1aent.,
-

*he e*fects of treatments oOn the ~omjasi®ion -f livers

ani * widneys (Tadle ) indicatel that the lewel 5¢ protein -
use? had no effect  on the w213ht of fresh. livers .apa

k:lneys, expresse? on tHe basis 0fF »oiy weickt. Levels of

is of

B

protein in the ratiom fed also na? no effec> or lev

Airy mattes, fat or protein in liver ard cifney tissdes of
: . R i :

the chicks.
"Some significant differences between males ani ‘females
in . +he comgosition of their «ilneys vere¢ - cbservei.

Percentaqes of dry matter and fat in the Kkidney tissue Of

s

fesales .vere slightly bhijher <han’ those in males. Tresh

. v

o
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Kiiney welga® /13307 body wel3n®) was 3% lower in tomales
. o
*han in males, N5 sex difterencs :in K1iney protein content

was observel.

x441v10n 0t r10%in  *c the rations ' resulte? an  a

"docreass 1n liver si1ze vhen 1t was oxpressel on the basis of

boly - weight. The inclusion 5% bio%in hal no effect on Irvy
matter, fat or protein ccontent of the liver. No significan®
lifferencws 1n  *he welght, -dry aatter, fat or rproteirn

o’

content of tne kilneys vere noted..

[

. 4 , . ‘
. In *this vxperiment theres vas nd> evilence 2¢ Fl¥s.  Nope

o

of the birids that die! shove?! any sysptoms of this 2isorier.

~he effects ot varving the protein an? hriorin levels ot

trne rations fed on 1incidegce Of FLES anl composition of
livers and kidneys of tne chicks vere stuilied. The Tesnlts
o5*ained indicatel the following:

/

1. —here were no . significant d1€ferences 1n level
- . . S
sof mortaliy fros the various treatments used.
4 . b
No mortali*y fros PLYXS wvas observed 1in any of

the groups.

[29]
0

AMdditicn of biotin to the rations fed resulted
in 1ncreased body wveight and efficiency of feel
utik}zatiou and reduce? incidence of fperosis.

o

A significant decrease in liver size (g/1003 body



wel3h*) was notec when hiotin was adaed to th

rations but no other changes 1rn liver or kidney
COmpPOS1T10n were observed,

Average body welgnt wvas si1jnificantly Raiagher an?

feel COoNVersion was lower on the bRiach an? meliuw

pro%eln rations than on the low .protein rataon.



cyemi1o XY
The ettecT ot hiotln or the 1ncilence of fatty liver ant

k1dney synirome 1D turkey voults.

Statys of the protles

—— e R S ———.

~he occurrence ot PLYS 2as not heen repor®el 1n  tuTsey

;oults, novever, $51nle chiTKs mAY be affects! with *he

1150r 2er the poSS1bdILILTY ex1sts  tnarl A =:i:mi1lar contilition

s17ht >cur 1n poults. Th chicCks *he syalrome 27Curs wvhen
bagn energy-lov prote1xn rations are fed an? 1< preverne Ty

i ) 1nclusion cf  raictain iR the raticoRS. Siace a Hin*an

joficiency may occur 1n poults fe?l prac®ical rytions this

exper iment was conducte? to assess tne occurrencs ot TLrc 1

ol

‘pdults anli O determine “he eftocts ¢ supplemental r10%1n

_on the composition of *+heir livers and widnevys

s
zxperjpental

'
2
t
>
h

Oone. nundrel and twenty, day »ol1, Rroal te fronze

surc.y poults of mixel sexes verle iivide? 1n

1

o+

o 1. comparatie

ircups of 12 riris each. Two Qroups wers placel or each cf
S131 *reatments, 1nvelwving 3 levels Of proteln 132.0, PRI

and 1.7y and [ levels ot added PM1otin (0 and S50 ug/kqQ) .
o ’

“we TompoSition 5¢ the experimental rations (Rasal 1-¢)

1s sShown in Table 3. The rations vere kept isocaloric ty

C. .
adiusting *he level of wvheat, stahilized tallow, herring
\ .

-

2 el and_xsolated,sojbean pfotein in the ration. “The poults
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vere ving-rtanded and broode 1n electrically heaved
tatteries with ralsed screen floors. Continucus li1ght vas

trovided, Peed and vater were supplaied g3 liritue.
e,
Iniividual vexqﬂts vere obtained vhen the poults wver. .
and 4 wveeks of age. At the enl1 of the experisent the poults
vere examined indywi1dually for sSysptoms of *10tan

¢
1eficiredicy. kecords ot feed consusption and asortality wers

kept. The  trial wvas terminated wvwhen the poults were ¢four
veeks of agje. [
/

At the end of the trial the Temaining poults vers

xilled by cervical iislgcation and individaal wveight of the

~poults, livetrs and kidneys vere recorded. The livers and

x1dnevs vere cleaned of adhering bdlood and fat and wer+ then

tfreeze-dried. . They vere then rlaced in plastic rags and

‘gdtored at -15 7 until analyzed for proteain, ¢at and ash.
The Ary matter content of the livers and Kidnevys was

calculated fros the fresht and dried wveights.

At the conclusion of the cxperiment tthe data wvere¢

statistically analyze? ir the same manner as vas outlined ia

‘Section = I. Detalils of the statistical analysis are

presented in Appendix YIII.

v



resylte gl QABCYSBAON

The etfects of protein ant btiotin levels ta the rations
on Jyrovth amd sysptoss of 'iotin jefl~tency Al e sumeal fre

in Table 5.

Addition »f tiotinm to the  hAiah 1t eelius rrﬁ{;hn
rations resalted 1n 1ncreased body velght at 8 wveeks of age.
Tn the low proteln raticn Fiotan supplementation na i no

etfect on 5d>dy weirht.

Although the level ot sortality vas high 18 tras
«xperisent, none Of the deaths were causel ty PLKS, The
addition of biotin was effective in -arkedl} reducing
mortality level on the high and sedius protein levels tat
had 1;\(10 effect on the birds fel the lov protein rations.

)

,/‘S;;pto-s of biotia detiéxency vetrte Observed in poults
fed the biotin deficient d;ets. Perosis, and jJerpatitis
vere observed at & wveeks of age 1in all poults fed the
deficient ratioas. The dermatitis noted was typical of that
seen 1N a biotin deficiemncy. Scabby encrustations occurred
at the beak-angles, and aroumd the eyes. The bottos of the

feet vere thickened amnd haesorrhagic cracking vas observed

on the foot pads.

There ¢hs evidence that the level of protein sspplied

on the sediua and low protein ratioss wvas insufficjent to
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geet | the poults’ requiresent. Jate of g3rovth was
considerably reduceld or the lov protein ration and syaptous
of a 1lvsine deficlency, characterized >»v white barring of

«he primaty feathers was obdserved in all poults receiving
o . Al ‘ .

the medium and lov protein rations.’

The effect of treatment on %the c>mcosition cf livers

-

. and kidneys (Table €) indicated that the levels of jprotein

‘and . biot;; used had no effect'on fresh' liver an& kidney
veight fip;essed on the basis of “ody veight. Tiver fat and.
ptotéin contentAdecreasedAsigifibantly'vhen the 1low ptoteih‘
lével vas fed. ‘¥o change in 2ry létter or ash ccntent -of
the livers of the poults fed the 1ifferent diets vas
observed. Thi composition of the kilneys wvas qot atfectei

by the treatsents used.

Sumsmary

The effects of protein anid biotin levels in rations for
poults on the incidence of PLKS ani on the co.posittgn of
ibeir livers and kidneys wvere studied. The results obtained
indicated the foliovinq: -

1. The general level of sortality in- the experisent

<~
was high; hovever, no deaths attributable to PLKS

vere observed.
2. Addition of biotin to the high and medium protein
rations resulted in increased average body veight

and reduced level of mortalityr

—
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g

Y very hiihk 1ncidence of perosis ‘and dermatitis

o

vas dktservel in the ctcults fed the rations withonet.
r . .

a2lded "i0%an. Tnrclusion of hiotir resulted in a

o

rarxked decline in incidence of pefosis and complete

2limination of symptoms of lermazitis.

*he comjositicn of ‘the livers and.kidnevs of goults
[e] v B ] - -

vas ndt affectel by the alditign of *i0%tin fto the-

Tations fal, A reduyction 1n the fat-and protein

conzens of the livers of the poults féd the low

frotexn ration was observed,



o . . ‘ Q. N -
“he “@ffécts of .bxotzn and 1&v~1 9% rapesce? real on- ¢k
roduc’xvp perfornanCP of lavan heéres and “he  incidence  of

Facporrhagic liver syndrome,.

. & ’
. Y19k . levels of FSM 1r the rations of l2ying Lkéns have
been otserved to increase mortality causel ty  HILS, “ince

S10tin . kas been found to be effective in preventing Frre in

broilers it seemed . iosirable to :etorninp‘-vhothnr ttis

v

1itanin ‘lijht tave anv pff@ft an tb» OC”JI[?DCE af SHLE in

layets fed vatyxng levols of RS®m. In addivtior, cthe effoce

of ontxn suoplenentatxon on tke ”0:posz'xon 2f thke livers

and xxdneys of 1ay1nq hens vas determined.

Zxperimen : ° o R

Seven hundred ap? S1xXty ei1ght fingle Tomkt Phite-

Leghorns (Shaver Starcross 299) raised on a comsmercial LY Ee

groving ration were used in this experiment. At. 22 we-ks of.

ade they were leg~pandad anig placed a* randoa in laying

ca eéu'(Z birds per 3C x 20 c» cage) , in 1e groups of gg

cirds each. The birds vere fed a 4co-lercial-type laving
ration qntif thev vere 24 veeks of age at vhxch tise +wo
groups wver e placed on each of the experisental ratxons shovn

) . .,
1no’able T. \

[N

<

The dietary treatments involved fougr | different levels

o
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s f Tyanp  F 1w N, S, YT, ant Y% and et lewele o€ it

Taotan (2 aal Ji5 ug/es) . T rations were Xept 1s50Ccaloraic
U'soni*roTonoas Yy varviss tie levelc 0f wheat, soviean
- ? _ 7

"meal-ani talldw an the ratyitors oan o tke lewel 3F FSW yag o

increasel, Tosd. and water were sapplie? ad latitunm. Fach
"rroup was tefd ]@O iIrrer of 1nsolutle grat (s12« -No.

¥our SrTinklel on top cf che faeld.

- . . . - & .
vere frept on  total  ejy  prodactioh,. eIg velghe {averaze
velight  2f ag3s laid Py each 3rour on Sne fav of each weur),

(A4

(4]
|
»
o)
.,
Vo,
)
Y
P
y—

Fauga unit values - and specific gravycv. (et

~qggs Ya14 on one day during eac- 3-veek i1ntervall ari fee?

b

on (mvasureld at s-weer intervals)e '?oiy Ve lahe wac

corsurge

daterained it the end 0f %“rne experimeant.

Artificial light wvas provide to supply 1<  hours of
’ i ) - . -, N . . - -
light  per Zay during the laying geriod and the roos

tesperature vas maintained adove Y& 7 during the experiment.

X record of sortality wvas rep%®. All rirds <+that ' 2ied wvere

'sent to the Alberta Veterinary Laboratory for autopsy. =

A+ the . end of <he experiment 12 tirds per qroup (I8

birds per ¢treatment) :ere;fastea €or ‘12 hours &ni vere tSeﬁ
sacrificed. - by _§gvetinq ;tﬁs;juquiar-vein;f The livers fros
each bir? were exalI;éd and graded visually to obtair fan'
indicaticn of the hl0§b£ of fat tﬁat'tﬁey‘cdntaingﬁ; *he

“



livers were élacbi’xn'ciaées ranging from a fatan of v ‘for
.tﬁosp_ of " norwal dare Eéd aépeatancr ¢~ a rating Qf £ for
tiose uhic; vere 9ory ;a;o>and fr;&blﬂ, (Fiz. 1), In order
o ieéfﬁnine vhetﬂér fhﬁ graiing Qasfv?lid..i_lxvets of each
crale vere pooled and analyvyzed for irvy iatfer,kfat, Trotein

and ashk. The . results are presente? 1in Apperiix IV.

|

g

Ninf oirds from each croup wvere takern at vandoas . 2ni the

liverss ani €idreys were removel, —leaned »f adhering fat ani

blood, and. veighed.  For analysis, the livers ah¢ kKidnevs

vere pocled "into shree grodgs »¢. 1

- ;
N s - [>

V-

1vers cr’ 13 k;in;ys,
hoidqenx;é; in 1’ Tster blender, and 'a' Fortion of ih»
hanqgena:es' vas freeze-drie? for 72v hours o 'éonsian:
vaizht; and Arvy mateer vas calculated. ?ha‘driefasanples
vere xep®t 1in a pla§t1§ tag 'and storei a: 7—1? C until
anaiyzad for.-fat ani rrotein. . At-tbe‘conélﬁsion 0€¢ tre
, ' _ . _ 7/ . . :
experiment *he 2ata vere sabjectetd to‘analyseSj of variance
an? $i§pificancé ét .di1fferences wvere asséssed by-apply;nq
Duncantsd!ultiplé Eange Test (Steele aﬂd Torrie, 19¢€0) at
the,:Q;JS level of pfobabiiity. Detairls Jf the aralysis of

variance are shown in Appendix V.
o e



FIGURE 1.

"Fatty liver" from 1éying hens.

(visual grades used to assess
fatness ). o

- 38



A summary o0f the wewéffects of 11ferent levels of RSw apnd

z1otin 1r *the rations fed on perforsance sf|laving Hens 1s
. . ' :
e A

-

shovwn 11 Tabl

s

Total mortality rate vas copsiteranly ~icher when 10 or
19% p<® wvas included 1n the ration °han when C »r €% RS™ yac
gsed, nuyt the 11fferences wvere not statistically 21fferwnt.
(4

NC  mortalaty /httributaalc to HLS wvas ohserve?l crn ra*ions

COnﬁaihin; N sr S PS® hype ¥LS accounte?! for 3.1 apA 7.3y
sortality on rétxcqs . ccntaining 10 apd . 1% ¥ EgSw
rpspoffively.‘ The 13Crease 1in nortaixty froa ELC when Fow
vas 1acreaser tror 10 to 15% was statis:zcaily sigrificans

(B<0. 0%y . Thée 1nclusion of ~10tin in ¢*ne Tations (220

57kq) ha? no ’ significan: eftexs on total asortality or.

mortality caused i;/g%s.

0f production, measured on <The nbasic of thre pnumter

Ll

nate
of birds present at the be;inniﬂq 2f <+he experiment, - was
si&nificantly reduyced 1n the groups fed rations containing
. o _ .
IQ or 15% 9sm. When production was calcnleted on a2 hen-iay
basis cnly, a moderate decrease in proluctrorn rate occurred

as the level 0f RS® yas i1increased. The tveatments use? hald

ignificant effect con the - amount of feed required to

produce a 3lozen e3gs. The addition of biotin to the rations

had no effect on rate of production or feed efficiency.
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UR]

P10t 10 supplemsentetion of the rations fed had no effect

on egqg weight, specific gravity or Haugh unit values of ¢qgas

.produced. Level of 8S® also had ngeffect on egg velght or

specific gravity but average Haugh unit values decreased

significantly as the level of &S®m was chteased. This

~suggests  £hat high levels of Spaﬁ RS® in th~ ration fed way

lead to some decrease 1n interior guality of eggs produced.

Nata on the composition of livers and kidneys that wvere
analvzed fros each of the experisental groups are presented

1in Table G,

The composition of livers and kidneys of la;éhq hens
5,

vas not affected by the addition of tio%tin %0 the rations

L

fed. There were, however, some significant effects on liver

T composition ‘related to 1nclusion of FS®™ 1n the rations.

“hen HS! wvas included at levels lfro: < to 15%, the Ary
ua:ter_‘ani. fat‘ccntgnts 0f the livers were reduced ;nd ¢ he
levels of protéin wvere increased. The lecrease iﬁ Ary
ratter and fat'céntent,tas :o-pafed to the contrcl ration,
vas épproxiiately the same on the three levels of Fswm,_

Level of BSW fed apparently had no effect on the 4ry matter,

protein or fat content of kidney tissue,

Sumsmary

' Single Cosb White Leghorns vere fed rations containing

& levels (0, 5, 10 and 15%) of BSW and 2 levels (0 and220
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ug/kg) of added rio®:in for an experisental perio4 of a0

veeks. It vasiobserved that:

. ks
» .

1. The addition of diotin tp laying rations containQPQ
levels of BSH ranging fros O to 1<% hcé no ;l'}t;'
Oon level of sortality or mortality caésea by HLS.
The use of biotin alsc had no influence on dr?Q

satter, protein or fat.content of livers or
A

kidneys. There vas also no apparent

~

difference in appearance of livers fros hens fe?

x

biotin as coampared to those recejving

unsupplesented rations.

~

Z. %o mortality from FLS vas observe? 1n ratif

containing 0 or % PFSm but HLS#accou
e ST
for 3.1 at& 7.%% mortality when, rh& i}bns

Tontaiming 10 and 15% HSH,”respectLvelf,

0
f.

vere fea.
3. The high levels of RS% (10 and 15%) 1n the di;ts
siqnificaqtlg redoced the rate of production
calculatéd on a2 hen-housed proddction. but .when
production wvas calculated on q_ben?day tasis
the decrease ébat occufred vas not significantly
~ different. |
4. Egqg qeality seasured in terass of
Haugh unit values decreased significantly as

the level of RSH in the rations was increased.

- The treatsents used had no effect on specific
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qravxty. feed ret dozen’ of =g3s, or final

“’\ el ~—
‘weight when laying. bens vere fel rations
‘ 0 \)
. conﬁaininq “1fferewt lovels o¥ Rew,
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GEWZRAL DISCOSSION

The calculatedflevels of biotin in the unsupplemented

rations vere sufficiently hiqh  to meet the chick's

requiresent
lover and

rations sup§

poults synp

reported for

‘and‘ kobblee

dermatitis,

performance
of biotin in.

"with respect

daficient 1in

Despite

involved in

" described as

basal ratio

of livers an

The fai

xnclusxon of

(ﬁAS - QRC, i971); hoﬁever.‘tate of -growth Qaﬁ
iﬁcidentejgf»perosls Qas_hiqﬁer than on thé.sﬁne
leménted vith btiotin. .In the experiment . with
toms wvere obsetvéd that vére sz-xlat .to those
a bxotxn deficiency by Pattxck et _; (1@42)

and Clandimin (1953;, 1970).  They included

potosxs and teduced rate ' of qrovth The

the basal ratxons used vere orobably bordetlxne
to the requxre-ents of the chxck and ttuly
relation to She requirements of the poult.

vith chxcks and poults suggests that the 1evels,

the fact that 'a deficieacy of bPiotin vas

the experiserts no sysptoss that weight Dbe

o . . \
PLKS wvere seen. In addition, Supplementing the.

ns with biotin had no effect on the composition

4 kxidneys of either chicks or poults,
- . o, <

lure to induce PLKS may have reen related to the

fat in the ratxons fed. Husbanés"and Laarsén—

Jones (1969) had reported lover levels: ot lortalxtv froa

3
VL!S -on ratxons containing 8% maize oil) or lard. Blaxr (:i

al- “J¢973) and Blait. Whitehead and Teague (1975) coacludedl

D

- .
r,
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" - P “ ' Q .
that lortalxty from- the dlsorder uas reduCe& when‘dxetarr
. a " =)
v g
fac levels vero xncreaS@d. Since pro1lar rat;on% 1n Uestern
o Ca o

* Canad a arﬁ usually based- cn,vhéat as’ ?ho or§nc1ral qraxr in

o

. “a .
thepvratiog, Stabe}zed &ag is usuallv ad‘ea to 1%creason
o o L i : Ry N
awerqy conten : jnder“tneseucircuhsgéhcgs lossesfrom F®L¥S
: SR o coa Y -
n - Q e NS :

'uould” probably te lxght. “If, “owever, shortages of animal .

«

>

fac bhonld develoy. or vke prigce of fat §boui* axnétgiﬁﬁﬁéiéu'

<
. =]

such thato 1t becones unecononncaln-o lnclu*e ) v
o B : : [¢] . ¢ N
.rations, then losses from PLKSinqﬁf be encountered in the
~‘;Y o - (\f v O, o o < ? ca a o - ] Q E
field. . i .
- P Lo IS Q
. N [a} o]

< o o e -

- . ‘ . o o : . (:“ . S 'u
*He incre¢ased level of wortality frowms HLS when thé

level o otqﬁesgedfiealﬁusé§oxn the ratxnn vas 10 or 15%  as

o
£ . o e ]
% o O

.conapared to levelsisofwt % confirnegu prevxous reports °

[s] R v
5 . e S

(Jackséﬁ; 1969; Cla' Rotblee ared Sling;t; Jﬁﬂz;g'and

s B © o
c

Olégﬁ g;ugl;.hﬁ97“‘ ' ;E Povet:levei of<ioﬁtaa§ty>pbserved
and thé axbsence of de;thé C;ifriputgbievlt@ C§iS "vhga o
"rapeseedlv:eal :Qas ,used.'_;efves :tb, suppord tse curtrent

reco;-ehdétfoa (Cl;ndigi%, Robtlee ani_sliuéor, 1572) >t5$t'
S0 . . N o

(ORI

the'ffeyelé of rapeseed meal used in laving diets should not

exceed S% of the ration. . ’ - . : e

o 3

The observatxon that supplenentatxon vxth blotln had no

<]

influence on total lortalxty Jor -ortakxty dne to HLS

squeSts‘ that"thxs vitamin is not of prisary 1lportance in

©
a

develop-ent of HLS or prevention of the dxsorder. *he fac;’

that theoadaitiou’of<biotin‘had no effect on the éonposiﬁion

.
o

_— : T o

@

o o

<



. 2€¢ the livers or

content

&§ S . . . [a]

° o

on liVer'veiqht_(q/HOO g body veight) vould

‘tend ' to snppott the above_suqqestiou'sincé.an association

. Q a o
o

seess to exist betwveen inciderice of HLS and “high liver cfat

(Yesheim, Ivy and NYorvell, 1969; wesheim and Ivy,

a
¢ 3

1370; ¥olford and Polin, 1972, 1974; _and- Sarlich ‘et al.,
< . | L . v NI 'o
197%) . : _— - o o %
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CAPPRYDIX T

Procedure for analyses ¢ vers anl kidneys

The procedures used for analyses ~f livers ard krdneys:

7

nave been outlined prevjously ("loma et al., 1678y . The
livers or kidneys: vere ligestel w1ih ~N A7 in +00 al
reakers for. 1! hour or a reflux apparatus (3cld-Fisch

'conventioﬁaliy used for crule fibre deverminacicr. -The
ilgesta vere male up to volume in 500'11 (tdrcey ki1dnevs), ér
25¢C Fi (chick Qni laving hen xidnoys)y: 2097 =l (ur¥sy
livers) or €30 =l (chick and laving Hgf livprs{ volung{rx*
flasis with wvater. For ;rctein determination 20 wl (turw. v-
chicks) or 10 ml (hens) aliéuots Wele transferrei to =98 al
¥leldahl {Laéks énd protein wvas determined éy A.C.rLC.

N

iethods 11966). Por fat determination 2% ni (turkeys) 2r &7
al (chicts and hens) élquots vere filtered throuzh a Vo.
42 WJhatman filter paper, washed free of aciri with hot
;YStiileﬁ vater, and the residue allsuoé o attr  dry. The
residue vas *hen extracted for 1. boufs vith retroleus ether
an?l qthe fat content  calculate!_ accoring ";0 X.P.A.C.

mezhods (1965} .

€
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Appendix 1Y

racdes of Layinag Hens
. B U S —

: . ' : Cry .
Frotein Ash Matter
, : s s ;
76.8° 5.5° 28.6°
. a ‘ a ' at

74,7 5. & 28 .8
. ,

57.7° 4. 2" 31,52

35 ¢F 2. 6€ 16 €0
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