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- The effect of feeding biotin and palm kernel oil to broiler chicks on the appearance of Fatty Liver

and Kidney Syndrome (FLKS) was investigated. A total of 480 broiler chicks was divided into two
equal batches each of which was divided into 6 groups of 40 chicks per group. Each group was further

" subdivided into equal units of 20 chicks. Six dietary levels of biotin (40, 80, 120, 160, 200, and
© 240 meg kg f;c‘:ed) were given to the first batch of chicks, while the second batch had 29, palm kernel

oil added to the six dietarybiotin levels. These two basic rations were supplemented with biotin in order
to obtain six levels of the vitamin in the rations. The results showed that the 29, palm kernel oil

forage affected FLKS mortality and the minimum biotin requirement. FLKS mortality was signi-

ficantly reduced in case of palm kernel oil supplement. A lower amount of biotin (120 mog/kg feed)
was needed in case of palm kernel oil supplement — as compared with the necessary biotin (160 meg/kg
feed) — in order to prevent FLKS mortality when palm kernel oil was not: contained in the rations.

. The biochemical analysis of the liver and kldney syndrume coupled with the correlation and regres-

sion analysis of the data collected — showed that a minimum of 120 meg/kg feed was needed by broiler

~cb 1cks for the prevention of FLKS.

: 1. Introduction

Fatty Liver and Kidney Syndrome (FLKS) has been reported by several workers to be
a deficiency symptom of biotin in chicken (MARTHEDAL and VELLINGE 1958, HEMSLEY

1965, RIopELL et al. 1971, PAYNE et al. 1974, WHITEHEAD and BraIr 1974, LoHR 1975).

Some other workers demonstrated that the fat content of the feed also mgnlﬁcanﬂy_ affected
the incidence of the disease. Brair et al. (1973) demonstrated that a high level of FLKS
mortality was associated with a low level of fat in the diet. BrAIr et al. (1975) recorded
mortality of 22.69, in a diet with 29, ether-extractable lipid, and of 13.79, and 5.49%,
respectively in 1soenergetlc dletg containing 4.4%, and 7Y%, ether-extractable lipid.
Experimenting with maize oil in chick diets, WarreEEAD et al. (1975) observed 249,
mortality when the diet contained 2% ether extract and 49, mortality when the
ether-extract was:79,. These workers further studied the effect of the type of fat.on
the incidence of FLKS by substituting maize oil, tallow or olive oil for starch, and it
was found that these fats were equally effective in reducing FLKS mortality.
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HemsLey et al. (1973) on the other hand reported that FLKS of young chicken
was not prevented by the dietary addition of 3%, tallow, maize oil, safflower oil or soya

oil. It seemed therefore that there are conflicting reports on the effect of dietary fat on
FLKS in chicken.

The objective of this study was to determine the effect of dietary biotin supplementation
and palm kernel oil inclusion on FLKS incidence in broiler fed practical rations.

2. Material and methods

Bzperiment I -

In this study duphcate groups of day-old broiler chicks Wlth 20 chicks pe: group (40 chicks per treat-
ment) were given basal biotin-deficient diet (table 1) supplemented with graded levels of biotin such
that experimental diets had 40, 80, 120, 160, 200, and 240 mcg of the vitamin per kg of ration. The
birds were housed in deep litter pens (787 x 48'), 20 birds per pen, and they had free access to feed
and water at all times. Each pen was heated with a 100-watts electric tungsten lamp ‘that had guard
support around it. Experimental birds were kept on these treatments for a period of six weeks., All
birds that died were sent to the veterinary clinie of the Faculty of Veterinary Medicine, University of
Ibadan, Ibadan, for post mortem examination. Record of FLKS mortality was kept. Four replicate
samples were removed from, the respective treatment groups at the end of the fourth and sixth weeks
for slaughtering. Theliversand 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 FoLor et al. (1957), and triglyceride content by the method of FLETOHER (1968).

Table 1: Composition of the basal biotin-deficient diets

Experiment T Experiment I1
% %

Yellow maize ' : 54.0 ; : 49.5
Palm kernel meal 180 . 18.0
Blood meal ' 10.0 : 10.5
Fish meal ' 2.5 2.5
Brewer’s grain _ . : 12.2 12.2
Oyster shell ' 1.0 2.0
Bone meal 2.0 : 3.0
Vitamin /Mineral premix (UNIT-VIT 15)* 0.1 C 0.1
Salt i 0.2 # 0.2
Palm kernel oil 7 0.0 2.0
Total - ) - 100.0 100.0
‘Caleulated analysis : ) '
Crude protein (%) 21.26 T 21.25
Metabolizable energy ME (Kcal/kg} 2741.92 2751.82
ME/CP 128.73 129.48
Fat (%) ' 3.5 5.5
Linoleic acid (%) ' - 1.40 . 1.33
Biotin (meg/kg) 3809 36.2
Crude fibre (%) c : 5.61 5.562

* UNI’I‘ VIT 15 supphed the followmg vﬂzam,ms and mmeral elements per kg of feed: Vitamin A
8000 i. u.; Vitamin D, 1500 i. u.; Vitamin B 3 i. u.; Menadione sodium, bisulphite (Vitamin K)
1.5 mg; V1tanun B, 2.5 mg; Calcmm d-pantothenate 3 mg; Nicotinic acid 8 mg; Vitamin B 0.3 mg;

" Vitamin By, 0.008 mg; Iron 15 mg; Manganese 25 mg, Copper 2.5 mg; Zine 10 mg; Iodme 0.3 mg.
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Baperiment 11

In this study palm kernel oil was included in the biotin-deficient basal diet of experiment: Iab 29%
level (table 1) such that both diets had similar metabolizable energy value and protein content. Biotin-
deficient diet with 29, oil inclusion therefore served as basal diet for this experiment. Graded levels
of biotin were added to the basal 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. This arrangement therefore completed a
2 X 6 factorial experimental design. These rations were fed to duplicate groups of day-old chicks with
20 birds per group (40 birds per treatment) for a period of six weeks. The birds were reared in deep-
litber pens as described in the first experiment. Four replicate samples were removed from the respec-
tive treatment groups and the analysis of the liver and kidney were as deseribed in experiment 1.
Results obtained in the two trials were subjected to analysis of variance in accordance with procedures

of StEEL and Torrrn (1960). Significantly different treatment means were sep&rated by the multiple
range test of Duwoawn (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
mixing 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 condition were the two basal rations shown in table 1. Total available biotin in
the basal diets (40 mog per'kg feed) was about half the value estimated as the require-
ment by WaasTakr et al. (1961), about a third of the value estimated by OGUNMODEDE
(1978), and a quarter of the value estimated by WarTesEAD and BaNNIsTER (1980). The
highest supplement level of 200 mog biotin per kg feed was five times the lowes‘u Thus
a wide range of dietary biotin level was tested. "

FLKS, a metabolic disorder, is characterized by morbidity followed by death in young
chicks, usually in the age-range of 3 to 5 weeks, but it can occur as early as 10 days and
as late as 56 days of age. The syndrome is variable in its occurrence and mortality can
be as high as 209, in occasional outbreaks but even when mortality is not apparent
there is often a low background incidence (BANNISTER 1976). Its incidence can be reduced

Table 2: FLKS m_om‘;ah'ty of chicks fed graded levels of biotin and palm kernel oil

" Dietary biotin levels . Dietary oil levels Mortality (%)
" (mog/kg feed) g= (%) ! 4 weeks 6 weeks
40 0 10.0 a* - 10.0 a
- 80 0 75D 10.0a
120 0 5.0¢c 5.0¢
160 0 0.0e ' 0.0d
200 0 0.0e , 0.0d
240 0 0.0e 0.0d
40 2 7.5b 7.5b
80 2 2.5d 2.5d
120 2 0.0e 0.0d
160 2 0.0e . 0.0d
1200 . 2 0.0e ° 0.0d
240 2 0.0e 0.0d

* Values denoted by different sulbscript_s. in a column were significantly different at P (0.05)
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Table 3: Liver and kidney weight of chicks fed graded. levels of biotin and palm kernel oil

Dietary biotin  Dietary oil Liver weight (g) Kidney weight (g)

. l(‘z:zéjkg feod) l(i;?]S 4 weeks 6 weeks 4 weeks 6 weoks
. 2 mean - sd mean + sd mean + sd mean + sd
40 0 9.56a% 4+ 0.7  16.06 4.3 356 + 0.3 576 + 04
80 0 pllabh 400 1307 118 - 851 Xo04 643 LDO
120 0 '8.29bc + 0.2 1554 +£3.9 309 +0.1 547 + 0.9
160 0 7.90bc + 1.0 1571 + 24 314 +04 560 + 1.6
200 0 8.00bc +'1.4; . 15.74 + 2.8. 3.13 4+ 0.1 6.02 + 1.3
240 0 7.65c +0.9 1559 +3.1 296 +07 556 + 1.9
40 2 7.34cd + 04 1362 +28 286 +03 479 + 0.6
80 2 6.50d -+ 0.8 14.27 + 14 2.81 + 0.6 517 4 0.7
120 2 7.500d + 0.6 1527 £ 1.9 346 +02 575 + 0.2
160 2 786ed 10 1831 £18° 935 £08 " M- EF11.
- 200 2 7.48¢cd + 0.6 14.99 4 0.4 3.02 + 0.1 5.21 4 0.1
240 2 7.50cd + 0.8  14.80 + 41  3.08 +0.2 541 + 0.9

* Values denoted by different subscripts in a column were significantly different at P (0.05).

by ihcreasing_ the level of -diami'y fat (BLaIg et al. 1.9'75,. WarreHEAD et al. 1975) and

eliminated by biotin supplementation in the diet (PaYyNE et al. 1974, WHITEHEAD et al.

1976). In this study, groups of birds gwen diets without oil had FLKS mortality as

early as the first week of age in those glven 80 and 120 moeg biotin per kg feed (table 2)

and as late as the fifth week in those given 80 mcg of the vitamin; whereas the morta-
lity occurred only in the second and third weeks of study in birds given 40 and 80 mcg
of the vitamin with added 29, palm kernel oil. Percentage FLKS mortality showed.
that up to 120 meg of the vitamin 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 the period of study, mortality recorded
in groups of birds fed 09, and 29, oil inclusions were 4%, and 1.7%, respectively. Histo-
logial studies by WaIrEHEAD et al. (1973), and WiacHT and SiLrer (1975) showed that
the liver and kidneys may be markedly involved in fatty infiltration. The analysis of
livers and kidneys of FLK S-affected chicken by WrHITEHEEAD (1975) confirmed that these
organs enlarged and could contain a two-fold increase in lipid content. Higher liver

" 'weight and lipid contents of liver and kidney in birds fed 40 and 80 mcg biotin without
“added oil (tables 3, 4, and 5) reflected deposition of fat in these organs as a result of

biotin deficiency, hence higher incidence of FLKS mortality was recorded. Triglyceride
concentration and triglyceride (%, of total lipid) in liver and kldneys were significantly
higher in birds given 40 and 80 mecg of the vitamin with and without added oil than
those given other dietary biotin levels (tables 4 and 5). This observation is in agreement
with those of Jomnson et al. (1972) and WHIrEEEAD (1975). They observed that the
extra lipid in liver and kidney was mainly triglyceride.

Total lipid, triglyceride and triglyceride as percentage of total hpld in the organs were
significantly affected by and were negatively correlated with the dietary biotin level

,(table 5). The significant negative correlation of these lipid fractions with biotin indi-

cated that a higher level of dietary biotin reduced the chances of FLKS incidence in
broiler chicks. The result is therefore in agreement with those of PAyNE et al. (1974),
WaITEHEAD and Bratr (1974) and WHITEHEAD et al. (1976), who reported that biotin
- supplementation prevented FLKS in chicken.

Significant differences in liver weights and the lipid fractions in liver and kldney were

observed at the fourth week age. This thetefore confirms the report of BANNISTER
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Table 4: Lipid content of liver of chicks fed graded levels of biotin and palm kernel oil

Biotin - Oil . Total lipid (mg/g) Triglyceride (mg/g) Triglyceride (%, of total lipid)

(meg/kg) % 4 weeks . 6 weeks 4weeks 6 weeks * 4 weeks 6 weeks
: mean + sd mean + sd mean + sd mean + sd mean -+ sd mean + sd
. 40 0’ 209.1a%* + 8.3 179.7 4 33.6 210.2a + 7.1 86.4 -+ 11.5 70.3a 4+ 1.7 - 48.5 + 3.1
80 <70 264.1b + 7.7 169.1 4- 20.3 165.4b + 5.4 81.1 + 11.0 65.1b + 1.1 479 + 1.5
120 0 - 169.9¢d + 10.0 171.2 + 38.4 79.9d + 3.7 804 +19.3 47.0d =+ 0.6 469 + 2.4
160 0 160.9d + 9.6 169.8 + 15.0 73.9d + 6.1 783 + 8.1 45.9d 1.5 46.1 + 2.7
200 0 163.0cd 3 23.2 169.3 + 13.8 75.3d + 11.7 8.1 + 9.9 46.1d + 0.8 47.8 + 2.3
240 0 "15_9.5(1 + 19.0 165.4 + 17.9 74.7d + 9.5 77.7 £ 11.6 -46.8d + 0.9 46.8 + 2.2
40 2 188.5¢ ' + 16.6 175.8 4 27.5 100.9¢. 4+ 2.9 83.9 + 12.4 53.8bc + 3.6 . 478 +0.7
80 2 183.2¢d + 23.3 168.3 + 13.7 96.5¢ + 12.2. 784 F+ 8.5 "52.7¢ +0.9 46.5 + 1.6
120 2 167.70d + 12.8 164.8 + 14.0 76.4d + 6.8 el % 29 45.5d 0.9 451 F 235
160 2 165.8¢cd + 19.9 166.3 + 12.9 75.8d 4+ 8.4 ‘737 4+ 8.3 45.7d 4+ 0.7 4.2 4 1.6
200 2 166.0cd + 11.1 168.5 + 2.3 77.56d + 5.4 7.1 £ 1.9° 46.7d + 0.4 4.6 + 0.8
240 2 166.8cd + 15.8 174.7 + 36.7 78.6d + 7.6 80.0 + 164 47.2d =+ 0.3 45.9 + 0.3

* Values denoted by different sﬁbscripts in a.column were .signiﬁ_eantly different at P (0.05)



% Table 5: Lipid content -of kidney of chicks fed graded levels of biotin and palm kernel oil

Triglyceride (9% of total lipid) -

" Biotin . 0Oil Total lipid (mg/g) Triglyceride (mg/g)
{meg/g) % 4 weeks 6 weeks 4 weeks © 6 weeks 4 weeks 6 weeks-
mean -+ sd mean + sd mean =+ sd mean + sd mean + sd mean +-sd
40 0 349.5a* + 37.0 201.6 + 10.3 247.9a +.22.4 62.7 + 3.7 70.9a 4+ 1.3 3.1 4 0.5
80 0 339.5a + 29.0-  203.8 + 28.9 225.1b + 21.0 - 579 + 8.7 67.7a + 0.5 284 + 0.2
120 0 189.7bc 4 13.9 211.3 4 36.0. 60.0e + 5.3 62.0 + 104 3l.6c + 14 294 4 04
160 0 196.3bc + 26.1 215.5 + 50.1 63.1e + 9.4 61.2 +17.7 32.1c £+ 0.5 281 + 1.6
200 0 187.4bc + 11.4 198.5 4 48.1 56.0e + 2.8 56.8 4 14.8 29.9¢ + 0.4 28.6 + 0.8
240 0 196.0bc + 36.2 219.7 4- 66.2 60.5e + 11.7 ~ 66.4 + 21.3 30.8¢ + 0.6 301 + 0.7
40 2 212.5b 4 234 213.2 + 15.1 143.3¢ 4- 19.1 - 63.4 + 7.7 67.4a 4 4.9 297 4+ 1.9
80 2 204.5bc + 35.0 195.8 4+ 20.0 104.6d + 154 589 <4+ 8.1 51.4b 4+ 1.5 30.1 4+ 2.7
120 2 168.7¢ + 9.5 189.8 + 7.3 49.9e 4+ 2.3 56.9° + 0.6 29.6c + 0.4 30.0 +1.4
160 2 186.6bc + 15.7 177.3 <+ 28.6 6l.4e + 5.2 51.9 4+ 7.7 32.9¢ 4+ 0.5 294 + 0.5
200 2 191.5bc + 6.2 192.5 + 22.7 54.7e + 1.2 58.1 4+ 1.6 28.6¢ + 0.9 30.5 + 3.3
240 2 189.4bc 4 13.7 182.2 4 21.6 56.8e + 3.2 56,5 + 9.3 30.0¢ + 0.9 31.2 + 4.8

* Values denoted by dii%erent subscripts in a column were significantly different at P (0.05)



Table 6: Estimated regression line showing the relationship belween biotin and the parameter

Parameter r-value t-value Regression line+ :

Liver weight (g) 0.072n.s. 0.145n.s. Y = 11.4195 + 2.51339296E-04X
Liver total lipid (mng/g) © -0.8p4* -3.282* Y = 209.227867 — 0.218071964X

Liver triglyceride (mg/g) -0.837* -3.064* Y = 118.946275 — 0.214025625X.

Liver triglyceride (9%, of TL) ~0.810% ~2.768% Y = B55. 0’7 7—0. 0449629464X

Kidney weight (g)  Joau n. 8. —0.224 n. s. Y = _d, %5058334 — 0. 112053563]3 UcLX
Kidney total lipid (mg/g) ~0.796 n. 8. -2.632n.s. Y = 244.360817 — 0.255576295X
Kidney triglyceride (mg/g) -0.835% -3.035% Y = 129.982083 — 0.364084821X
Kidney triglyceride (%, of TL)  —0.845% -3.159* Y = 49.943125 — 0.100834821X

n. s. = not significant at P (0.05); * = significant at P (0.5)
+ Y = Biotin (meg/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. HirL et al.
(1958) reported that as little as 2.09, fat in the diet resulted in measurable depression of
lipogenesis in rat livers as measured by the incorporation of acetate into fatty acid.
Depre*ssmn in hepatic lipogenesis in rat by fat feeding was identified to be enzymatic
in nature and thus indicated that the block was localized at the step involving the
carboxylation of acetyl CoA (Borrz et al. 1963). WrITEHEAD et al. (1978) reported
that liver pyruvate carboxylase, a bidtin-dependent enzyme, activity was low in birds
fed a diet causing a high incidence of FLKS, but the addition of fat to this diet reduced
the metabolic need for lipogenesis; this in turn reduced the activity of another biotin-
dependent enzyme, acetyl CoA carboxy]a,se This enzyme seemed able to sequester
biotin preferentially, thus a decrease in its activity allows more biotin to become
available for pyruvate calboxyla.ae This explains why the oil inclusion in the ration
reduced the dietary biotin requirement of the chicken. Consequently 120 mog biotin kg is
needed in the presence of 29, dietary palm kernel oil, whereas 160 mcg of the vitamin is
needed when no supplementary 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 both of them.
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R. A. Oroyo und B. K. Ocunmopspn: Die Wirkung von Palmkerndl und Biotin in Broilerkiiken-
rationen auf das Fettleber-Nieren-Syndrom

Untersucht wurde die Wirkung einer Frginzung von Biotin und Palmkernél in Broilerrationen auf
Zustandekommen eines Fettleber-Nieren-Syndroms (FLKS). 480 Broilerkiiken wurden in 6 Gruppen
& 40 Kiiken unterteilt und jede Gruppe in gleiche Einheiten von 20 Kiiken untergliedert. 6 verschie-
dene Futterhéhen von Biotin (40, 80, 120, 160, 200 und 240 meg/kg Futter) wurden an die erste
Gruppe von Kiiken gegeben, withrend die zweite Gruppe 29, Palmkerndl in Verbindung mit den sechs
verschiedenen Héhen Biotin erhielt; Diese beiden Grundrationen wurden mit Biotin erginzt, um sechs
Héhen des Vitamins in den Rationen zu erreichen. Die Ergebnisse zeigten, dafl die Nahrung mit 2%,
Palmkernél die FLKS-Sterblichkeit urid den minimalen Biotinbedarf beeinfluite. Die FLKS-Sterb-

lichkeit wurde bei Gaben von Palmkernél signifikant zuriickgedriingt. Eine niedrigere Menge von
Biotin (120 meg/kg Futter) wurde bei (taben von Palmkerndl bendtigt — verglichen mit dem nétigen
(160 meg/kg Futter) Biotin — um, der FLKS-Sterblichkeit vorzubeugen, wenn Palmkernsl nicht in
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den Rationen enthalten war. Die biochemische Analyse des Leber- und Nierensyndroms — gekoppelt
mit der Korrelations- und Regressionsanalyse der gesammelten Daten — zeigte, dafl ein Minimum von
120 meg/kg Futter Biotin als Vorbeugung gegen FLKS bei Broilerkiiken bendtigt wird.

R. A. Ovovo u B. K. ORUNMODEDE: Biuamue Macia H3 CeMAH TAJbMBL W OWHOTHHA B panuonax
GpoitaIepHBIX UBIIIAT HA CHHAPOM MKUPHO NEeYeHu U moden

Wsyuanoch BiusHue N00aBOK OHOTHHA M MACTA M3 COMSN HAJILMBL B panuonax OpoiiiepHbix
LLIUIAT Ha BOSHMKHOBEHUE CHHApoMa mupHoK nevenu u mouew (CHIUIIL). Ws 480 Gpoitmepunix
HLIIAT 06pasoBemany 6 rpynm no 40 NBNIAT, & B KAHION MPYIIE OTHEATN ABE eJlHILe Mo/-
rpynnst 1o 20 nsimiaar. Mepsoii rpynme HLIUAT AABATOCEH 6 PABIMUALIX KOHNEHTPAE GHoTnHa -
(40, 80, 120, 160, 200 T 240 MK Ba 1 Kr KopMa), a BTOpPoi rpymme — 29, NAILMOBOr0 Macya
B COYETAHHM C 6 PABIHIHEIME A0BaMH OHOTHHA, B BTH 0CHQBHLIE PAIMOHEL Ho0aBIAICH GHOTHH
AJIAL MOCTHHKENUA 6 pasiMYHBIX KOHIEHTPAUWH BUTaMuHA B palnoHax. Pesyrnrarsl HOKAsaIH,
qT0 KOPM, cofleprramuii 2 9, nanemoBoro macma, umed suusanne na nagéx or CHUITT u Munnmas-
nyw norpebmocrs B Gumorune. IMaggm or CHAILIL mocroBepno CHIGKAICA HPH CHAPMIMBAHKI
nagbMOBOro Macua. Ilpu CKapMIMBANUN NAIBMOBOIO MACKA IOTPEGHOCTE B GHOTHHE CHUMKAIACD
(120 MKr B 1 Kr KOPMA) O CPABHEHMIO ¢ HeoOxoauMoil KoHIeHTpanueit (160 Mkr B 2 K KopMa)
buoruna, urobul He pomycrurh magéx or CHUIIIL B caywae, ecnu 8 PauoOHe He COJEPIKAIOCH
nanemMoBoe macio. Buoxumuvecknit ananus CHIIIL B coveranuy ¢ ROPPEIATUONHEIM U PEIpec-
CHBHBIM QHAIMUBAME IOJYYEHHBIX TAHHBIX TMOKABAIM, 4T0 HeoOXOMUMA MAHUMAILHAS KOHIEH-

Tpauus Guoruna B 120 MKr/kr KOPMA I npenoTBpameHuﬂ posuurnosernua GHRIIIL y Opoitnep-
HBLX IBIIIIIAT,

R. A. OLovo et 8. K. Ogunmopupa: L'effet de I'huile de palme et de la biotine dans des rations de
poulets rdtis sur le syndrome du foie gras et des reins

A été examiné Deffet. d'un suppl [ement de biotine et d’huile de palme dans des rations de poulets, sur
la naissance dusyndrome foie gras-reins (FLKS). 480 poulets rotis ont été répartis en 6 groupes & 40
poussins, chaque groupe étant réparti en unités égales de 20 poussins. 6 quantités différentes de biotine
(40, 80, 120, 160, 200 et 240 meg/kg de nourriture) ont été données au premier groupe de poussins,
alors que le second groupe regut 29, d’huile de palme, en combinaison avec 6 quantités différentes
de biotine. Ces deux rations de base ont été complétées par de la biotine, pour atteindre 6 quantités
de la vitamine dans les rations. Les résultats ont montré que la nowrriture avec 29, d’huile de palme
avait influencé la mortalité FLKS ainsi que les besoing minima de biotine. La mortalité FLES a été
remarquablement diminuée par des dons d’huile de palme. Une qua.nt.m- plus faible de biotine(120 meg
de nourriture) était nécessaire avee des dons d’huile de palme — vis-a-vis de la quan tité de biotine obliga-
toire (160 meg/kg de nourriture) — pour prévenir la mortalité FLKS, quand iln’y avait pas d’huile de
palme dans les rations. L’analyse biochimique du syndrome du fois gras et des reins, combinée avec
I'analyse de corrélation et de régression des données recueillies, & montré qu’on avait besoin d’un
minimam de 120 meg/kg de nourriture de biotine pour prévenir le FLKS des poussins rétis.

R. A. Ovovo y B. K. OcunmopnepE: El efecto de aceite de pepitas de palma y de biotina en raciones
para polluelos de engorde sobre el sindroma de hipertrofia del higado y de los rifiones

Se analizé el efecto'de una adicién de biotina y aceite de pepitas de palma a raciones para polluelos
de engorde sobre la gestacion de un sindroma de hipertrofia del higado y de los rifiones (FLKS). 480
polluelos de engorde fueron repartidos a 6 grupos de cada vez 40 polluelos y cada grupo fue dividido
en unidades iguales de 20 animales. Se dieron 6 diferentes cantidades de biotina (40, 80, 120, 160, 200
¥ 240 meg/kg de forraje) al primer grupo, aunque el segundo grupo recibié 29, de aceite de pepitas
de palma c_ombin&di) con geis diferentes cantidades de biotina. Ambas raciones bdsicas fueron comple-
tadas con biotina para obtener seis diferentes cantidades de la vitamina en las raciones. Los resultados
mostraron que.el forraje con 29, de aceite de pepitas de palma influyé sobre la mortalidad debida
al FLKS y la minima necesidad de biotina. La mortalidad causada por el FLKS quedé reducida de
modo significativo con adiciones de aceite de pepitas de palma. Con adiciones de pepitas de palma se
precisava una cantidad menor de biotina (120 meg/kg de forraje) — comparada con. el biotina necesario
(160 meg/kg de forraje) — para prevenir la mortalidad causada por el TLKS, si el aceite de pepitas de
palma no era contenido en las raciones. El andlisis bioquimico del sindroma de hipertrofia del higado
y de los rifiones ~ combinado con los datos recogidos por el andlisis de correlacién y regresion — mostrd

que es preciso un minimo de 120 mcgfkg de forraje con biotina como prevencién contra el FLKS en
polluelos de engorde
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