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etion snorted correlations between serum leptin and 12" rib back fat, USDA yield grade, marbling score,
et al.. (2009) 'F' KPH), and USDA quality grade in beef cattle. McFadin er al, (2003) found positive
|vic-heart “"l , Ec|;liﬂ and 12" 1ib back-fat, USDA yield grade, and marbling score in beef cattle. The
i su:::,q[ that serum leptin concentrations could be used as a means to predict beef carcass merit

of these 1.-;{|Is S}!E?‘?I()villc GH and IGF-1 have been documented as endocrine regulators for lean muscle growth
harvest. L'k‘;\.‘i!::r;'l:l (1978) reported correlations between GH, percent carcass fat, and percent carcass muscle.
Wl_dc :1;19(38_} ]mpt'-m?l' negative correlations with percentage of carcass fat, GH, and 1GF-1 in beef bulls;
ot dl.. -(role of these hormones relative to carcass merit, merits further study. The objectives of this project
the u!u;w endocrine hormone ( leptin, IGF-1, GH) concentrations from a random allotment of United States

' a]e‘;ne:} cattle relative 10 beef carcass composition and quality and 2) evaluate gender differences of leptin,

neret e neross carcass compositional endpoints.
S G cancentrations ACrOSS carcass compositi dp

A '. .'Illl‘ Methods . . ) wr .
were rcandomly selected from a commercial abattoir immediately after exsanguination on March 30, 2004, May

August 17, 2004, and January 3, 2005, The total |1t||1!bc1' ﬂl‘ypung. A-maturity steers and heifers used 'Eu the
.u'niysis was 995 and 757, respcuiivcl_v._ No Prc~|\awcsl information was gathered for any of the cattle prior to
1 on the project. The random s-.jluclmn of cmllu‘ was assumed to represent the general population of market
1d through the commercial ahmmuj (h;!sctl'nn McKenna c'{ al., 2002), . )
sumples were collected at exsanguination in a 15 ml sterile polypropylene _unmyal tn‘bc._:lllnwpd to clot for 30
i room temperature, and then placed on ice and transported 3.5 h to the University of Missouri, Samples were
wedat 2,500 X g for 45 min. After centrifugation, serum was pippetted from tubes, placed in 48 well plates (5
ABgene, Inc., Rochester, NY), and stored at -20° C until analyses. Leptin concentrations were determined by
ple-antibody RIA as described by Delavaud er al., (2000). Leptin assay inter- and intra-assay coefficients of
on were 2 and 3% (n = 5 and 35, respectively). Insulin Growth Factor-1 and GH concentrations were assayed as
by Lalman ef al., (2000). The IGF-1 assay inter-and intra-assay coefficients of variation were 3 and 3% (n=9
427, respectively). Bovine GH assay inter- and intra-assay coefficients of variation were 2 and 2% (n = 7 and 38,
jectively).
‘carcass weight (HCWT) was recorded prior to entry into the chill for approximately 24 h at 2°C. After chilling,
cos were ribbed at the 12"/13" rib interface and allowed to bloom. Marbling score and skeletal maturity were
for determination of USDA quality grade and ribeye area, subcutaneous fat thickness, and the percentage
, pélvie, and heart fat were combined with HCWT to determine USDA yield grade, The GLM procedure of SAS
Inst. Inc., Cary, NC) was utilized to test the fixed eflects of kill day and gender. Least squares means of leptin,
], and GH were evaluated for [east significant differences across USDA quality and yield grade categories.

ts and Discussion

ple population. Yield grade within the present trial was distributed as follows: Yield Grade 1 (15.3 %), Yield
2 (40,1 %), Yield Grade 3 (35.6 %), Yield Grade 4 (8.0 %) and Yield Grade 5 (0.9 %). The average USDA

grade for the present study was low choice (not shown in tabular form) with a marbling score of small 10.
eptin. The average serum leptin concentration was less (P = 0.008) for steers (10.9 ng/mL) than heifers (11.9
mL; Figure 1), Heifers had lighter weight carcasses (331.9 vs. 352.2 kg, P < 0.0001), greater 12th rib fat depth (1.3
’I'_-_l em, P <0.001), greater KPH (2.5 vs. 2.4 %, P < 0,001), and more marbling (Small40 vs. Small10, P < 0.001)
i steers, Statistical evaluation of the gender heifer leptin concentration across yield grade classification. Due to the
mber of steers (n = 3) and heifers (n = 13) representing yield grade 5 carcasses, yield grade 4 and 5
: ﬁl-‘-tltt_ous were combined. As carcass cutability declined (increase in numeric yield grade) in steer carcasses, leptin
tration cont mucq to rise; each yield grade category differed (P < 0.05) from the previous. A different pattern
T :Tp hil lgf;.q‘( 'c,ifl grade 1 carasses (l‘{ﬂhl’t'd.ﬁ'ﬂl'ﬂ yiclr\l‘grr_ldcs 2 and 3, hn'm_rc_ver, yittlfl grades 3, 4 and 5 did
i‘ﬁﬂﬂot‘whn-t b} .ll}c ‘chsm'vnnuc o'{ this leptin p!atcz!u indicates lhcl possibility “'.al. in young heifers as the
e v " ody fat increases, leptin concentration will elevate in a like manner until it reaches a break pointat

eyield grade 3 classification.

'-ssi]: Illl'?\l;l\%- Steers had greater (P < 0.001) serum _GI-I conccmrat‘mn:ﬁ lhm. heifers (Figure 3)._ W'll?l the
fibuting (o ‘"c;dc 51 fll.u‘uunrsim‘lly lower :_;}eld grlmlcs ;?nd heavier hot carcass wclg,hls it \I\'m:ki be an ubw?us factor
proached 4 Iorcnd l(p-‘ihui dmcrf:-nccs. I:_valu:muu of the gender x yield grade interaction term in the (:I-_I-mo_dci
. 0.11). Figure 4 displays steer and heiter GH concentration across yield grade classification
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(pooling yield grades 4 and 5). There appears to be a larger numeric decline in GH coneentration g Yo
same carcass maturity decline in carcass cutability (higher yield grade classification and more totg| o
heifers of similar age possess lower concentrations of GH at each yield grade category and appear 1
decline in GH concentration with increased adiposity.

Insulin-like growth factor-I. Mean 1GF-1 concentration in steers (16.70 ng/mL) were greater (P < 0.00]
(12.0 ng/mL; Figure 3). Yield grade (P < 0.001) and gender (P < 0.001) were associated witl 1GF-] cnnj- }hnn cif
the point of exsanguination, but the interaction term (gender = yield grade) was not (P = 0.24), Althoyg, lI(;Lr!h-alti
term of gender x yield grade was not significant (P = 0.24), an interesting numeric distribution ig P":?:‘en ? e
versus heifers (Figure 5). Pented fop

hﬂvt |e5‘1 3

kd ’ Figure 2:  Interactive effect of e
Figure 1: Main effect of gender on gender and yield grade (P= 0.08) on  Figure 3: Main effect of genderian
serum. - leptin ~ concentration.  Bars  geryn leptin  concentration. Bars  serum GH concentration, Bars :':
differ at P<0.05). differ at P<0.05). at P <0.05), ’

[ Stears
7] Heilers

IGF-I, ng/mL

USDA Yield Grade (YG} USDA Yield Grade
Figure 4: Interactive effect of gender and yield grade (YG: Figure 5: Interactive effect of gender and yield arade
P =0.11) on serum GH levels. (YG; P=0.24) on seram IGF-1 levels.

Conclusions

As discussed above, previous research clearly demonstrates the decline of anabolic hormones with age. In (he presen(s
study, it can be assumed that all animals used in the investigation were of similar chronological age based on carca
maturity scores. Heifers of the same age appear to possess more stable GH (Figure 4) and 1GF-1 (Figure 5) leve |
across carcass cutability (yield grade) classification, while their castrated counterparts have higher serum concentrationss
of these anabolic hormones yet appear to decline (o a greater degree with declining carcass cutability.
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