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ompounds in the maternal circulatory system may influence not only the maternal organism but also
ext dietary phytoestrogens are of interest, as they are able to cross the placenta. Phytoestrogens are
3 unds with structural and functional similarities to natural estrogens (Ren ef al, 2001a). Soy and soy
ived cump‘?t onificant dietary sources of isoflavonic phytoestrogens, mainly of genistein and daidzein (Barnes ef
gets are the mo; ?l;‘ivd of circulating isoflavones and thus their bioavailability depends on the isoflavone content of
,l”‘)« In Pll;,?;| :;l-c diet (Kuhn er al., 2004). Isoflavones have been shown to exhibit multi-biological properties
-W’F“;:ngmic and anich‘.lrng;ni_c effects, i_llll'l"hilt)ly ell'ﬁ:c.:ls on prntei: l}'l’(.)siljt? I-:inas%'s (e:;;, gr_uwih factor
: 3, modulation of gene 1r:tr\5¢|'!|?1|;1|1. and antioxidant actions (Ren ef al., 2001a). From these various features both
o and inhibiting properties of :snl‘izwm*:cs_ on ccllt:la:" growth and development are to l_wc expcl:t;lcd. Results on the
 of isoflavones on growth :u_wl d i{}‘erentmt ;on_of porcine skeletal 111_1|ng are not yet ava:lailﬂc_ I 0 better undcrslmul_
ficance of isoflavones wmauwld in fc'grd on pig |mrr?l'tl1allicc, the aim of lhl?i study was lo investigate '.I}c ci‘chl.-a of
idzein supplementation during late gestation on the progeny at birth and at market weight with focus on

rerl dietary dai . : :
. \ position carcass and meat quality, and associated skeletal muscle cellularity.
y compos )

n
ly active ©
. In this cont

: ethods
l_w_:l::;::;gg:]u':g, Sixteen multiparous sOws {_Gcnn_:m Lnudra_cc) were bred to l_itf: same German Landrace boar and
housed individually. All sows were fed twice daily with a special snyhlcnn-ﬁ'cc il’llll.‘illil.‘.—whcal based cli:cl (26 upto 3
1 ly) containing 13.0 MJ metabolizable energy per kg dry matter, I{‘:% crude protein, and 0.94% lysine. Sows were
divided into experimental (n=8) and control (n=8) groups with balanced live weights and parity. From day 85 of gestation
! ition the diet of the experimental group was supplemented with | mg of pure daidzein (Nanjing Agricultural
University, Ching) per kg body weight and day, This approximates a concentration of daidzein (¢50 mg/kg feed) as it has
measured in a common triticale-soybean meal diet (Kuhn et al., 2004a). After birth two male piglets per litter were
eollected for detailed analysis. The remaining piglets were reared until market weight and slaughtered at 180.4+5.3 days of
age (=66 control; n=55 daidzein).
Piglet body composition, carcass and meal quality were analyzed as described previously (Kuhn ef al, 2004b). Muscle
histalogy and biochemistry. Samples from semitendinostes (ST) muscle were collected from newborn piglets and slaughter
pigs. Neonatal muscle was further analyzed according to Rehfeldt ef al. (2001). In adult pigs, muscle fibre characteristics
‘wete measured in a sample of 29 controls and 25 experimental (daidzein) pigs only. Samples from the ST midbelly were
faken, mounted on cork-chuicks and snap-frozen in liquid nitrogen. Serial sections of 10 pm were stained for
cytoplasm/nuctei by haematoxylin/eosin or exposed to a combined yeaction for NADH-TR and ATPase at pH 4.2, which
enbles to classify musele fibre types (STQ, FTO, FTG) (Rehfeldt ef al., 1993). Microscopic evaluation was carried out by
mage analysis (AMBA, IBSB, Berlin, Germany). Homogenates of neonatal ST muscle were used to quantify DNA,
tein, and creatine kinase (CK) activity as described previously (Rehfeldt er al., 2001); RNA was quantified with
L B®Green 11 (Oksbjerg et al., 2000). Statistical analyses. Data were subjected 10 ANOVA by the GLM or mixed
| classification models of SAS (SAS Inst. Inc., Cary NC). Significance of LSmeans differences was tested by the Student’s
‘ [t4est (P<0.05).

1l “Results and Discussion
' Mm!,ﬁfggﬁ\; Maternal performance, such as litter size, percentages of live born piglets and runts, average
m‘mgﬁl per litter and litter weight, was not different between control and daidzein-supplemented sows (data not
). In contrast, Ren ef l. (2001b) found increased birth weights in males in response to maternal daidzein, but at a
mﬂ‘m dlnse§ supplemented to a normal soy-based diet. In our study, |_11alu|1l1al daidzein elevated the concentration of fat
) 1oie P‘lﬂm l?ndy suggesting that overall development was positively in fluenced (Kuhn et al., 2002) without being
m":)asd:;(s;ll::shlnh Iwci;_;hl. Avcmgg tissue pr(}poniups of the pl':glcls were not chapged in response to (Inid:z&:in feeding
wl o] tlnctthu qmsc-:lc weight nor hislqlnglcai a‘nd I)igcl_lcarlacal properties were significantly affected, cven
) B oended ‘bul_ca.ws.‘m fibre |1uml1c_r. p[mcm.und (._K ac?t_vn_v were seen. _I-Iowcvcrt the response to matemnal
Batlermal doidoci. ﬁ: “d ‘m.cf size as seen by _sngnmcant interactions, The percentage of muscle tissue _lcr_uled to decrease by
Accordingl e t .Iﬂ_% in p!fhzif:is belonging to large litters U&_U.O‘Jl whereas the'perccnla_gc of S.klli lflcreased Lf”=0:ﬂ3_).
¥, muscular CK activity was lower (P=0.06) suggesting that myogenesis was slightly impaired by daidzein in
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piglets that highly compete for maternal nutrients. Recent results of an in virro study revealed that daidzein g
EINiS{is
4

inhibit the growth of porcine muscle satellite cells in a dose-dependent manner (Mau er al, 2006). Litte Size (o
<15), but not sex, was an influential factor for birth weight and maturity as seen by lower body fat bercentage g 2 N
weight, myofibre numbers, and CK activity in piglets from large litters. » 7 Mitigg
Effects on postnatal growth, carcass and meat guality. Postnatal growth, carcass and meat quality at market Weig] i
not changed by maternal daidzein feeding (not shown). Likewise, average meat quality measured on (he Ios I Werg
muscle of the progeny, was not influenced. However, the pigs originating from large litters exhibited higher mmf:;m
(P=0.02) indicating a slight improvement of meat qualily by matemal daidzein, but the mechanism t'cmaiuqh EDHGj
Carcass weight and composition were sex-dependent. Male castrates showed greater live and carcass > Niclege

Weights, haor g
thickness, but lower meat percentage and loin area (see also Correa et al., 2006), and different meat qu "ack fiy

ality ang \
structure than females. lnw

Table 1: Body composition and semifendinosus (ST) muscle characteristics of male neonatal piglets (LSmeans + g
to sows supplemented with dietary daidzein of 1 mg/kg body weight/d from d 85 of gestation to patturition as comy
untreated controls.

Item Control Daidzein P T ¥ TxL q
Birth weight, g 1,266 + 50 1.272 £ 46 0.93 0.01 0.53

Meat, % 434 £0.60 42.910.66 0.64 0.68 0.07¢
Subcutaneous fat, % 8.6+ 0.35 9.0%0.39 0.50 0.32 0,79

Bones, % 36.6 +0.75 36.4+0.83 0.84 0.56 0.20

Skin, % 10.6 +0.16 11.0+0.18 0.14 0.26 0.10

Protein, % 14.75+0.24 15.76 £ 0.27 0.99 0.63 0.96

Fat, % 1.19£0.04 1.30+0.04 0.04 0.01 0.85

ST Muscle weight (g) 2,77 £ 0.20 2.63 + 0.22 0.65 0.05 0.28

ST Protein (mg/g) 91.2 + 4.3 86.7 + 4.7 0.50 0.14 0.79

ST CK (1U/mg protein)® 3.76 + 0.28 3.58 + 0.22 0.56 0,06¢ 0.76

ST Total fibre number 4583 £ 296 4094 + 324 0.30 0.03 0,51

T —treatment; "L — litter size group; ‘CK — creatine kinase activity; Tower in large litters (P:0.06);_”1Eéas—t:s_in large
litters (P = 0.09); ‘Increases in large litters (P=0.03) 4

k) bomi
Pareq to

Conelusions

The isoflavone compound daidzein when supplemented to a soy-free sow diet during late gestation in an amount typicall
for soy-based diets marginally affects growth, carcass and meat quality, and skeletal muscle cellularity of the progenys
Slight detrimental effects on foetal muscle development in piglets from large litters can be compensated for ducing
postnatal growth. Higher doses and/or other kinds of isoflavones might have greater effects on muscle growth and meat
quality,
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