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• The effect of feedit~g biQ~infl,lld pa~m kernel oil to bl'Oiler chicks on the appearance of Fatty Liv~r
and Kidney SyndriJme (iLKS) was i,nvestigated. A total 01'480 broiler chicks was divided into two
'equal batches eaoh::ofwhich was divided illto 6 grol;lps,of40 chicks per group. Each group was further

" subdivided)nto equal units of 20' chicks. Six dietary levels of biotin (40, SO, 120, 160, 200, and
" 240 mcg/kgfeed) were given to the first batch ofciiick8, while the seco,nd batch hl),d2% palm kernel

oil add~d to the six djetarybiotin levels. 'rhese two b~ic rations were supp.lemented with biotin in order
to obtain six levels <;>f the vitamin ill the rations, The l:esults showed that the 2% palm kernel oil

,forage affected FLK,Smortality and the minimum biotin requirement. FLKS plOrtality was signi
ficantly re~nced in case of p,al~ kernel oil supplement. A lower amount of biotin (120 mcg/kg feed)
was neede,d in:cl),seof palm kernel oil supplem,ent' - as compared with the necessary biotill (160 mcg/kg
feed) - in order to prevent FLKS mortality when palm kernel oil was not contained in the rations,

· The biochemicalahalysis of the liver ~ndkidney syndrome - coupled with the correlation and regres
sion ana.lysisoithe data coilected - show-c'dthat a minimum of 120'mcg/kg feed was needed by broiler
cbicks for the prev(mtion' of FLKS. '

l~Introduction

Fatty Liyer and Kidney Syndrome (FLJ\:.S) has been report~d by several workers to be
a, deficiency syiliptomof biQtin in chicken (MARTHEDALand VELL;I:NGE1958, HEMSLEY
'1965, Rn;mELL et al. 1971, PAYNEetal. 1974, WHITEHEADand BLAIR1974, LOHR1975).
Some other workers demonstrated that the fat content of the feed also significantly affected
the. incidence, of the disease. BLAIRet al. (1973) demonstrated that a high level ofFLKS
mortaJity was associated with a low level of fat in the diet. BLAIRet at (1975)'recorded
mortality of 22.6% in a diet with 2% ether-extractable lipid, and of 13i7% and 5.4%
r,espectively in isoenergetic !di~ts containing 4,4% and 7% ether-e:x;iraetable lipid.
Experimenting with maize oil'in chick diets, WHITEHEADet al. (1975) observed 24%
mortality when the diet contained, 2% ether-extract and 4% mortality when the
ether-extract was'7%. These w~rker8 further l'ltudied the effect Ofthe type of fat. on
the incidence of FLKS by substituting maize oil, tallow or olive oil for starch, and it
was found ,th,at these fats were equally effective in redl,lCin:g JrLKS mortality.
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HEMSLEY et al. '(1973) on the other hand reported that FLKS, of young chicken
'''i:\.S not prevented by the dietary addition of 3% tallow, maize oil, safflower oil or soya
oiL It seemed ~herefore that there are conflicting reports on the effect of dietary fat on
:I!'LKS in chicken. '
The objective of this study was to determine the effect ~f dietary biotin supplementation
and palm kernel oil inclusion on FLKS incidence in broiler fed practical rations.

2. Material and methods

In this study duplicate groups of day-old bi-oiler chicks with 20 chicks per group (40 chicks per treat
ment) were giveIl basal biotin-deficient diet (table 1) sllpplemented with graded levels of biotin such
that experimental <;lietshad 40, 80, 120, 160, 200, alid 240 mcg of tl~e vitamin per kg of ration. The
birds were houl:!edin deep litter pens (73/1 X 48/1), 20 bil'ds pel' pen, and they had fl'ee access to feed
and water at all times. Each pen was heated wlth a 100-watts electric tlmgsten lamp'that had gual'd
support around it. Expel'imental birds were kept on these tl'eatments for a period ofsi~ weeks. All
bil'ds tha,t died were sent to the veterinary clinic of the Faculty of Veterinary Medicine', University of
Ibadan, Ibadan, for'post mortem examination. Record of FLKS mortality was kept. FOUlireplicate
samples wel'e l'emoved from the respective treatment groups at the'end of the fourth and sixth weeks
for slaughtering. 'fheliversaIid kidneys were excised, drained of fluids with blotting paper and weighed.
These organs were freeze-dried and kept for subsequent estimation of total lipid content by the
method of FOLOHet a1. (1957)', and triglyceride content by the method of FLETCHER(1968).

'Pable 1: Oomposit'ion of the basal biotin-dejicient cliets

Yellow maize
Palm kernel meal
Blood meal
Fish meal
Brewer's grain
Oyster shell
:Bone meal
Vitamin/Mineral premix (UNIT-VIT 15)*
Salt
Palm kernel oil

Total

'Oalculated analysis
Crude protein (%)
Metabolizable energy ME (K,cal/kg)
ME/CP
Fat (%)
Linoleic acid (%)
Biotin (mcg/kg)
Crude fibre (%)

Experiment 'I
%\

54.0
18.0
10.0

2.5

12.2
1.0
2.0

0.1
0.2
0.0

',100.0

21.26
2741.92

128.73
3.5

1.40
38.9
5.61

Experiment II
%

49.5
18.0
W·5
2.5

12.2
2.0

3;0
0.1
0.2

2.0

100.0 '

21.25,
2751.82

129.48
5.5
1.33,

36.2
5.52

* UNIT-V1T 15 supplied the followingvitam;ins and mineral elements per ,kg of feed: Vitamin A
8000 i. U.; Vitamin Da 1500 i. u.;.VitaminE 3 i. U.; Menadione sodium, bisulphite (Vitamin K)
1.5 mg; Vitam.in B2 2.5 mg; Calcium d-pantothenate 3 mg; Nicotinic acid 8 mg; Vitamin B6 0.3 mg;
Vitamin ~1~ 0.008 mg; Il'on15 mg; Manganese 25 mgi Coppel' 2~5mg; Z~nc10 mg; Iodine 0.3 mg.
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In this study palm kemelail was inchlded in the biothhdefi~ient'bas,"tlcliet of eXP13rimeriti at 2%
level (table 1) such that both diets hadsimilar metabolizable energy value and proteiri content. Biotin
deficient diet with 2,% oil inclusion tlierefore seFved as basal diet for this experiment. Graded levels
of biotin were added to the ba:sal diet with 2 % oil inclusion such that experimental diets had 40, 80,
120, 160, 200, and 240 mcg of the vitamin per kg of feed. Tq.is arrangement therefOl:e completed a
2 X 6 factorial experimental design. Th,ese ratjons were fed to duplicate groups of day-old chicks with
20 bh-ds per group (40 birds per treatment) Jor a period of six weeks. The birds were reared in deep
litter pens as described in the fii.'st experiment. Four replicate samples were rem,oved fl'Oin the respec
tive treatment groups and the analysis of the liver and kidney were as clesctibed in experiment T.

Results obtained in the two trials were subjected to an.alysis ofv[Lriallce in c"tccQl'dancewith procedures
of STEEL and TORRI:m (1960). Significantly- different treatment means ,"vere separated by ,the multiple
range test of DUNCAN (1955).

3. Results and discussion

\

In order to study the FLKS condition experimentally, the development of a diet which
would reproduce the syndrome becomes important. The reproduction of the syndrome
could be undertaken with the aid of synthetic diets deficient in the causative agent, but
lll~xing of the experimental ration with the actual feed ingredients lends the results
obtained to practical application,. In this study biotin-deficient diets used to produce
FLKS concl.itionwere the two basal rations shown in table 1. Total available biotjn in
the basal diets (40 mcg per'kg feed) was about half the value estimated as the require
ment by WA,GSTAFF et' al. (i961), about a third of the value estimated by OGUNMOIlEDE '
(1978), and a quarter ofth,e valu~estimated by WHI'fEREAD and BANNISTEJ;t(1980). The
highest supplement level of 200 niog biotin per kg feed was five times the lowest. Thus
a wide range of dietary biotin leve1'yas ~ested.' " '
FLI}'.S,a metabolic disorder, is characterized by morbidity followed by death in yo\mg
chicks, usually in the age-range of 3 to 5 weeks, but it can occur as early as 1Q days and
as late as 56 days of age. The syndrome is variable in its occurrence and mortality can
be as high as 20% in occasional outbreaks but even when mortality is not apparent
there is often a IQwbackground incidence:(BANNISTER 1976). Its incidence ca~lbe reduced

Table 2: 1i'LJ(S mortality of chicks fed graded ~evels of biotin and pC6lm kernel oil

Dieta,ry biotin levels Dietal'Y oil levelsMortality (%)

, (lucg/kg feed)

(%)4 weeks6 weeks
i,40

010.0 a*10.0 a
80

07.5 b1O.0a
120

05.005,Oc
160

0O.OeO.Od
200

0O.OeO.Od

240

0O.OeO.Od

40

27.5b7.5b
80

22.5d2.5d
120

2O.OeO.Od
160

2O.OeO.Od
200

2O.OeO.Od
240

2O.OeO.Od

. ~.

,t- Values denoted by different subscripts in a c.olumn were significantly different at P (0~05),
349

!
1,



Table 3: Liver aiidleidney weight of ohicles fed gmded·levels of biotin and palm 1cemel oil
. \ i

Dietary biotin

:bi~tary oilLiver weight (g.) I\.idney weight (g)'\levels
levels4 weeks6 weeks4 weeks6 weeks,

,(mcg/kg feed) (%)± sel± selmean ± selmea,n ± sel
\

meaIl.
mean

40

09.56a* ± O.?,:16.06± 4.33.56± 0.35.76± 0.4
80

09.11ab + 0.913.97± 1.83.51± 0.45.6.3,± 0.9
120

o !', 8.29be ± 0.215.54± 3.93.09± 0.15.47.± 0.9
\

160 07.90bc + 1.015.71± 2.43.14± 0.45.60± 1.6
200

0KOObc±'1.4 \ .15.74± 2.'8,3.13. ± 0.1 6.02± 1.3
240

07.65c+ '0.915.59± 3.12.96± 0.75.56± 1.9
"l

40

27.34cel ± 0.413.62'±2.8. 2.86± 0.34.79± 0.6
8'0

26.50el± 0.814.27± 1.42.'81± 0.65.17+ 0.7
120

27.QOcd ± 0.615.27± 1.93.46± 0.2.5.75+ 0.2
160

27.34cd ± 1.015.21±1.83.15± 0.25.71± 1.1
209

27.48e~ ± 0~614.99± 0.43.02± 0.15.21± 0.1
240

27.50cd ± 0:814.80± 4.13.05± 0.25.41± 0.9
; f * Values denoted by different subscripts in a column were significantly different at P (0.05).

, .

.,!

~y il~oreasil!g._thelevel of"di~tary fat (BLAI~ et i;LL 1975,. WHITEHEADet al. 1975) and
,eliminated by' biotin supplementation in the diet (PAYJ'1E.etal.; 1974, WHITEHEADet' a,l.
1976).' In this study,. groups of birds given diets witholitoil had FLKS mortality as
'early as the first week of age in those given 89 and ~20 lI\.cgbiotin per kg f'eed (table 2)
and as late as the fift.h weekjn t,hose given 80 mcg of the'vitalI\.in; whereas the morta
lity occurred only in the i;;econd and. third weeks of study in birds 'given 40 and 8Qm9g
of the vitamil} with added 2% palm kernel oil. Percentage FL~S mortality showed
that up to 120 mcg of the vi~amin did not prevent'the incidence of the syndrome in
birds given feed without added oil. When oil was added, 120 mcg of the vitamin seemed
to prevent mortality due to FLKS. Throughout tlieperiod of study, mortality recorded
in groups of birds fed 0% and 2% oil inclusions were 4% and 1.7% respectively, Histo·
Jogial studies by WHITEHEADet al. (1973), and WIGHT and SILLEl'l,(1975) :;;howed that
the liver and kidneys may be markedly involved. in fa:ttyinfiltration: The analy:;;i~ of
livers and kidneys of FLKS-affected chicken by WHITEHEAD(1975) confirmed that these
Drga,ns enlarged and could ,contain atwo~fold increase in lipid content. Higher liver

, weight and lipid contents of liver and kidney \n birds fed 40 and 80 mcg biotin without
added .oil (tables 3, 4, and 5) reflected d@position of fat in these organs as a result of
biotin deficiency, hence higher incidence of FLKS mortality wl}srecorded. Triglyceride
concentration and triglyceride (% of total lipid) in liver and kid.neys were significantly
higher in birds given 40 and 80'mcg of the vitamin with and without!, added oil than
those' given other dietary biotin levels (tables 4 and. 5). This observation ,isin agreeml?nt
with those of JOHNSONet al. ,(1972) and WHIT;EHEAD(1975). They observed th,at the
extra lipid in liver and kidney was mainly triglyceride. ,.
Total lipid, triglyceride and triglyceride as' percentage of to,tallipid' in the organs were
significantly affected by and were negatively correlated with the dietary biot~n level.

! (table 5). The significant negative correlation of these lipidfracitions with biotin i;ndi
cated tl).~t a higher level of dietary biqtin reduced the ehances of FLKS incidence in,
broilm:,cl].icks. Thl;)result is therefore in agreement with those of PAYNE et aL(1974),
WHITEHEAD and BLAIR(1.974) and WHI'l'EHEADet al. (1976), who reported that biotin

. supplementation prevented FLKS in chicken, '. :,' .
Significant differences in livel'.weight~ and the lipid fractions in liver and kidney were
observ~cl at the ,fourth week age, This therefore confirms the report of BANNIs'rER
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Table 4: Lipid content of li"verof chicks fedgra~ed levels of biotin and palm kernel oil

. . Bi()tin Oil. ~6tallipid (mg/g) Triglyceride (mg/g) .Triglyceride (% of total lipid)

(meg/kg)

%.,4weeks 6 weeks4weeks6 weeks .4 weeks6 weeks
.Iilean .. .+ sd

mean ± sd'mean± sdmeap. ± sdmean ± sdmean ± sd

40

0.' c"299.1a* + 8.3 179.7 ± 33.6210.2a ± 7.186.4 ± 11.570.3a ± 1.748.5 ± 3.1
80

--O',..' 254.1b + 7.7 169.1 ± 20.316p.4b ± 5.481.1 ± 11.065.1b ± 1.147.9 ± 1.5
120

0169.9cd + 10.0 .171.2 ± 38.4'79.9d ± .3.780.4± 19.347.0d ± 0,646..9 ± 2.4
160

0160;·9d + 9.6169.8 ± 15.073.9d ± 6.178.3 ± 8.145.9d ± 1.546.1± 2,7
200

0163.0 ed -+- 23.2169;3 ± 13;875.3"d± 11.781.1 ± 9.946.1d ± 0.847:8 ± 2.3
240

0159.5d ± 19.0165.4 ± 17.974.7d ± 9.577.7 ± 11.6·46.8d ± 0,946.8 ± 2.2

40

2188.5 e . + 16.6175.8 ± 27.5100.9e.± 2.983.9 "± 12.453.8be ± 3.647.8 ±0.7
80

2183.2cd ± 23.3168.3 ± 13.796.5c ± 12.2.·7:8.4 ± 8.5' 52.7e ±".0.946.5 ± L6
120

2167.7ed + 12.8164.8 ±' 14.076.4d ± 6.874.1 ±. 2.945.5d ± 0.945.1 + 2.5
160

2165.8 cd :+: 19.9166.3 ± 12,975.8d ±8.473.7 ± 8.345.7d ± 0.744.2 ± 1.6
200

2166.0cd ± 11.1168.5 f 2.377.5d ± 5..4-75.1 ± 1.7'46.7d ± 0.444.6 ± 0.8
240

2166.8pd ± 15.8174.7 ± 36.778.6d±.7.680.0' ± 16.447.2d ±O.345.9 ± 0.3

* Values denoted by different subscripts in acolUIllp.were significantly different at P (0.05)
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Table 5: Lipid content of kidney of chicks fed graded levels of biotin and palm kernel oil
01

t-:.l

Biotin

OilTotal lipid (mg/g) Triglyceride (mg/g)Triglyceride (% of total lipid)

(mcg/g)

%4 weeks 6 weeks4 weeks6 weeks4 weeks6 weeks-
mean

± sdmean ± sdmean ± sdmean ± sdmean ± sdmea~ +-sd

40

034:9.5a* ± 37.0201.6 ± 10.3247.9a ±22.462.7 ± 3.770.9a + 1.331.1+ 0.5
80

0332.5a ± 29.0-203.8 ± 28.9225.1 b ± 21.0 -57.9 ± 8.767.7a+ 0.528.4 + 0.2
120

0189.7bc ± 13.9211.3 ± 36.060,Oe + 5.362.0 + 10.431.6c + 1.429.4 ± 0.4
160

0196.3bc ± 26.1215.5 1- 50.163.1e ± 9.461.2 ± 17.732.1c + 0.528.1 ± 1.6
200

0187.4bc ± 11.4:198.5 ± 48.156.0e + 2.856.8 ± 14:.829.9c + 0.428.6 ± 0.8
24:0

0196.0bc + 36.2219.7 ± 66.260.5e ± 11.766.4 ± 21.330.8e ± 0.630.1± 0.7

40

2212.5b ± 23.4213.2 ± 15.1143.3c + 19.163.40 ± 7.767.4a ± 4.929.7 ± 1.9
80

2204:.5bc ± 35.0195.8 ± 20.0104.6d + 15.458.9 ± 8.151Ab ± 1.530.1± 2.7
120

2168.7 c +.9.5189.8 ± 7.349.ge + 2.356.9- ± 0.629.9C ± 0.430.0 + 1.4
160

2186.6bc ± 15.7177.3 ± 28.661.4e + 5.251.9 ± 7.732.9c ± 0.529.4 + 0.5
200

2191.5bc ± 6.2192.5 ± 22.754.7e + 1.258.1 ± 1.628.6c + 0.930.5 + 3.3
240

2189.4bc ± 13.7182.2 ± 21.656.8e ± 3.256.5 ± 9.330.0c + 0.931.2 ± 4:.8

* Values denoted by different subscripts in a column were significantly different at P (0.05)
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Tctble 6: Estimated -regression line showing the j'elationship between biotin and the pw/'ctmetej'

Parameter i··vahLet-valueRegression line+

Liver weight (g)

0.072 n. s.0.145 n. s.y=11.4195 + 2.51339296E-04X
Liver total lipid (mg/g)

-0.854*-3.282* ,Y = 209.227867 - 0.218071964X
Liver triglyceride (mg/g)

-0.837*-3.064*Y = 118.946275 - 0.214025625X
Liver triglyceride (% of TL)

-0.810*-2.758*Y=55.077 - 0.0449629464X
"

;., ,

Kidney weight (g)
-O.lll n. s.-O.224n. s.Y=4.35058334 - 0.1l2053563E-04X

Kidney total lipid (mg/g)
-0.796 n. s.-2.632 n. s.Y = 244.360817 - 0.255576295X

Kidney triglyceride (mg/g)
-0.835*-3.035*Y = 129.982083 - 0.3640848;21X

Kidney triglyceride (% of rrL)
-0.845*-3.159*Y=49.943125 - 0.100834821X

n.s. = not significant at P (0.05); * = significal).t at P (0.5)
+ Y = Biotin (mcg/kg feed~ X = parameter

(1976)that FLKS is a metabolic disorder of young chIcken. The consistently and signi
ficantly lower levels of liver weight and lipids in liver and kidney in groups of birds fed
diets with added oil indicated reduced lipid deposition in these organs. HILL et al.
(1958)reported that as little as 2.0%fa~ in the diet resulted in measurable depression of
lipogenesis in rat livers as measuredbybhe incorporation of acetate into fatty acid:
Depression in hepatic lipogenesis in rat by fat feeding was.identified to be enzymatic
in nature and thus indica,ted that the block was localized at the step involving the
carboxylation of acetyl QoA (BOR'l'Zet al. 1963). WHITEHEAD et al. (1978) reported
that liver pyruvate carboxylase, a bidtjn-dependentenzyme, activity was low in birds
fed ~ diet cau.singa high incidence of FLKS, but the additiQiJof fat to thii?diet reduced
,the m~tabolic need for lipogenesis; this in turn reduced the activity of another biotin
deperldent enzyme, acetyl CoA carboxylase. This enzyme seemed able to sequester
biotin preferentially, thus a decrease in its activity allows more biotin- to becol~le
av:ailable fOr pyruvate carboxylase. This explains why the oil inclusion, in the ration
reduced the dietary biotin requirement of the chicken. Consequently 120mag'biotin/kg is
~leededin the presence of 2% dietary palm kernel oil, whereas 160mcg of the vitamin is
n,eeded when no s~lpplementary oil is added to ,the ration. The use of oil and the level
of biotin to be fed will depend on the relative cost and availability of bo,th of them.,
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R. A. OLOYOu~d B. K. OGUNMODEDE:Die Wirkung von Palml{ernol und Biotin in BroilerkLlken-
ra~ionenauf das Fettleber-Nieren-Syndrom '

Untersucht wurde, die Wirkung' einer ljjrganzung van Biotin und Palmlmrnol in Broilerratlonen auf
Zustandekommen eines Fettleber-Niel'cn-Syndroms(FLKS). 480 Broilerkilken wurden in 6 Gruppen
it 40 Kiiken unterteilt und jede Gruppe in gleichl? Einheiten von 20 Kii.ken untergliedert.6 ,;erschie
dene l!""'utterhi:ihenvon Biotin (40, 80, 120,.160, 200 und ,240 mcg/kg Futter) WUl'denan die erste
Gl'uppe,von I~ilkengegebep., wahrend die zweite Gruppe 2% Palmkel'll,ol in VerbindungUlit den sechs
verschiedenen Hohen Biotin erhielt; Diose beiden Qrundrationen wurden mit Biotin erganzt, urn sechs
Hohen des Vitamins i~ den RationeJ;! zu erreichen. Die Ergebnisse zeigten, daB die Na,hl'lmg mit 2%
Palmkernoldie FLKS-Sterblichkeit und den minimal en Biotinbedarf beeinfiuBte. Die FLKS·Sterb~
lichkeit wurde bei Gaben v()n Palinkernol signifikant zurii.ckgedrangt. Eine, niedJ;igl;\reMenge von
Biotin (120 mcg/kg Futter) wurde bei Gaben von Palmkernol benotigt - verglichen mit dem notigen
(160 inqg/kg Futter) Biotin - um del' FLKS·Sterblichkeit vorzubeugen, Wenn Palmkernolnieht in
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den R~tionen entha,1ten war. Die biochemische ,Analyse des Leber- und, Nierensyndroms - gekoppelt
mit derKorrelations- und Regressionsanalyse del' gesammelten Daten - zeigte, daB ein Minimum von
120 mcg/kg Futter Biotin als VOl'beugung gegen FLKS bei Broilerkiiken benotigt wird.

R. A. OLOYO II B. K. On;uNMoDEDE: BJIlIfIUlIe MaCJIa HS ceMfIH naJlbMbI II 0l10TUUa B pau;uoHax
OpOMJrepHhlXU;bIIIJIH'I'na CHI-IP;pOMlRlIPJIOMne<JeUlilH rrO<IeH

lIsY<IaJIOCb l;lJIlIflHHe p.ooaBoK OHo.TlIJIaH MaCJIa lI3 ceM}lI-InaJIbMbI B paU;l1or'lax OpOHJlepUblx
U;hlnJIfI'l'Ha BOSHlIIUIOBeUHeCHHp;poMa lRlIpiIoM net[eUHlI IIO<IeR(C:(I{ITIT). lIs 480 OpOMJIepHbIX

,U;hIIIJIHToopaSOBbIBaJIH 6 rpyrrrr no 40 U;bIIIJIH'L',a B ImrH)~O~tppynne OT1WJIflJIlilp;Be ep;HHble 110P;
:rpYl1nhI no 20 U;hlrrJIHT.ITepnoM rpynne U;hIIIJIJITlJ,aBaJIOCh6 paSJIWIHbIX HOHI\eH'rpal\HM OHOTlUla ,
(40,80,120,160,200'1' 240 MHr Ha 11'1' IwpMa), a Bl'OPOH I'pynIle'- 2% naJIbMOnOpo MaCJIa
B CO<Ie'I'aHlIHC6 paSJIH<IHbIMHp;OSal'l'):HoHoTlIHa. B 3TH OCI'fQBHhIepaU;HoHbI )J;ooaBJIFIJICfI0I10'rHH
AJIH )I.OCTHlReUHfIG paSJIH<IHhIXHOUu;eH'rpal\I1MBH'L'aMHI-IaB paU;Houax., PesYJlb'l'a'l<hl IIOKaSaJIH,
<ITOHOpM','cop;eprKaru;HM2 % naJIbMOBOl'OMaCJIa, HMeJIBJllilfIUHeHa rrap;em 0.'1' CJI{ITl1lI MI1UHMaJIb
uyr-o nO'L'peOHOC'L'bB oliloTHHe. ITap;erH 0'1' CJI{ITll P;OC'L'OBepHoCUHmaJICfI npH CHapMJIHBaUHII
naJIbMOBOpOMaCJIa. llpH CKapMJIHBaHl111naJIhMOBOpOMUCJIanOTpeOHOC'I'hB OHO'l'UI-Ie,cm1rrtaJIUCh
(120 MHl'n 1 1'1' KopMa) no CpaBUeI:UIIOC ):leooxop;HMOfl HOHu;eIlTpaU;HeM(1.60 MRp B 2 HI' IwpMa)
0I10TtlHa, 'ITOOhl He )I.OrrYC'l'HTbnap;elR O'I' CJ:I{IlII l3 cJIyqae, eCJIH n PUU;HOl-.(eHe cop;epmaJlOCb
naJIbMOBOe MaCJIO.BHOXHMtPleCRHMaUUJIHS C}ItllIT 13 co~re'raHHH C ROppeJIflU;tlOUHblMIf peppec
CHl3HbIMaUaJIlfSaM:\f nOJIY<IeHHhlXp;aHUblX nOI{aS,aJIIf, 'ITO ue06xOp;tIMa MI1HI1MUJIbUaHHOIU\eH
Tpau;rm OHOTIfHal3 120 MHp/Hr HopMa )J;JlHJ;ipep;OTl3paru;eHI1Hl30SHHRHoneHHHCJI{IIll y 0pOMJIep-
JIblX l\bIIIJIH'I'. '

R. A. OLOYOet S. K. Oq:UNMODEDE:I}effep de l'huile de palme et de In. biotine dails des rations de .
poulets l'otis sur lesyndromedt':t foie gras et des reins .'", . I ~ I·· !.

A eM examine l'effet,d'~n suppie~erit de biotine et d'huile dl{ palme dans des rations de poulets, sur
la :ilaissance du syndrome foie gras-reins (FLKS). 480 poulets rotis ont eM repartis en 6 groupes a 40
poussins, chaque groupe etant r~partien unites egales de ~O poussins. 6 quantites diffel'l3ntes de biotille
(40, 80, 120, 160,200 e~ 240 mcg/kg q,enourri:tur€l) OI).t13Mdonnees au premier groupe de poussins,
alors que Ie ~econd groupe rel}ut 2 %d'huile d€l palme, en combinaison avec 6 quantites differentes
de biotine. Ces deux ratiOns de base ontete corp.pleteei:! par de la biotine, pour atteindre 6 quantites
de la vitamine dans les rations. Les resultats ont m,ontre.que la nourriture avec 2% d'huile de palme
avait influence la mOl't1.lite FLKS ainsi que les besoins mip.imade biotiIl;e. La mortaliM FLKS a eM
l'eni.arquablement diminuee 'par des dons d'huile de palme, Une quantiM plus faible de biotine(120 mcg
de nQul'l'itl,ue) etait necessaire avec des donsd'huile de palme -'-vis-a.-vis de la, quantite de biotine obliga
toire (160 mcg/kg,de nourriture) - pom prevenir la mortaliM FLKS, quand il n'y ava,it pas d'huile de
pa.1meidans les rapions. L'analyse bioohimique du syndrome du fois gras et des reins, combinee avec
l'analyse de correlation et de regression des donnees recueillies, a montre qu'on avait besoin d'un
minimum de 120 mcg/kg de nourriture de biotine pom prevenir Ie FLKS des poussins rotis.

, R. A. OLOYOY B. K. OGUNMOD:JjJDE:El efectode aeeite de PElpitas de palma y de biotina en l'aciones
para polluelos de engorde sobre el silldroma de hipel'tl'of:(a del higado y de los l'ifiones '

Se alUtliz6 e1 ~fectci'.de una, adici6n de hi'otina y aceite de pepitas de palma a raciones pant polluelos
de engol'de sobre la gestaci6n de un &indroiua de hipertrofia del higado y de' los rifiones (FLKS). 480
polluelos de engordy :fueron repartidos a 6 grupos de cada vez 40 poUuelos y cad a grupo fue dividido
en unidades iguales de 20 animales. Se dieron 6 difel'entes'cantidades de biotina (40, 80, 120, 160, 200
Y 240 mcg/kg de forraje) al primer grupo, alUlqueel segundo grupo recibi6 2% de aceite de pepitas
de palma, compinado con seis diferentes eantidades,de biotina. Ambas raciones basimts fueron comple
tad as c0).lbiotiIla para .obtener seisdiferentes cantidades de la vitamin a en las raciOlles. Lo,s resultados
mostraron ql~e,el forril.je con 2% de aceite de pepitas de palma influy6 sabre In. mortalidad debida
alFLKS y la miniluanecesidad de biotina. La mortalidad causada par el FLKS qued6 reducida ,de
modo significativo conadiciqnes de acei:te de pepitas de palma. Con adiciones de pepitas de palma se
precisava una cantidadmenor de biotina (120 rucg/kg de forraje) - comparada can el biotina necesario
(160 mcg/kg de formje) ~ para prevenir la mortalidad causada pOl' el FLKS, si el ,weite de pepitas de
p'tlma no era contenido en las raciones. EI analisis bioquiruico del sindroma de hipertrofia del higado
yde los rifiones - combina,do con los datos l'ecogiclos pOl' el analisis de correlaci6n y regl'esi611 - most1'6
que esprociso lUl minimo de 120 mcg/kg de forraje con biotina como prevenci6n contra el FLKS en
polluelos de eI:tgorc1e.
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