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B ackgrou n d
Insuhn-hke grow th  factor I (IG F-I) is invo lved  in the regulation o f  postnatal skeletal muscle growth, but w hether IGF-I 

“ “ 7 “  " i f “ , '?  “  “ ' “ i  endocrine  fashion o r  by au.ocrtne o ,  panacnn. in fluence is no? known. IGF-I shm uS.es
satellite cell pro liferation  and d ifferentiation  in v itro (Allen, 1990), and IGF-I is considered  an integral part o f  somato- 
trop in-m duced  acceleration o f  skeletal muscle growth. C irculating IGF-I and the IGF-I b ind ing proteins are also 

creased in association w ith  increasing levels o f  energy o r  p rote in  intake (C lem m ons and U n derw ood  1991 )

r S S  B e e m T n T a !  f th. increases o f  P ro td n  113 take in you n g  pigs fed  isocaloric diets (Cam pbell et
al., 1 9 9 0 , Beermann et al., 1992), and in lambs receiv ing abomasal protein  in fusion (Beerm ann et al., 1993).

W ork-induced  hypertrophy increased m uscle IGF-I m RNA abundance w ith in 2d o f  tenotom y (D eV ol et al. 1990) and 
increased abundance was observed in liver and ad ipose tissue, but not skeletal m uscle in pigs adm inistered porcine 
som atotrop in  fo r  7 o r  14 days (G rant et al., 1991; Colem an et al., 1994). H ow ever, the tim e at w h ich  sam pledw ere

f ^ T f o u n d ^ lh a M C ^ i  f T . r CCti° n ,m:ly have P red u d ed  observing an increase. Ramsay and co-workers
¿ I T  T  i  7  abundance in hver, ad ipose and skeletal muscle was increased to  the greatest extent
b e m e e n  12 and 16  hours after a single pST in jection, and declined  at d ifferent rates in d ifferent tissues to 24 hours 

L”inj cc Lion.

Abom asal infusion o f  protein  in g row in g  lambs and H olstein  steers increases w h ole-body  n itrogen (N ) balance 30 to 
40% and this increase is strictly additive w ith  the 25-30% increase caused by bST adm inistration (Beerm ann et al 1991-

u p ^ i e ' S u ? :  WC haJ e Sh° Wn that nCt apPCaranCe ° f  am in°  adds the - s e n t e r i c  vein  and a m i t  a c id ’ 
uptake by the hind leg  is increased in p roportion  to the rate o f  abomasal casein infusion. Results suggest that

« o r a b o r e aN R r°ren  abSOrptl° n aVailaM ity cnhances skeletal muscle grow th  in ruminants fed  conven tional diets 
1 °  NRC requirem ents, but the m echanism (s) by w h ich muscle protein  synthesis and deposition  are increased

known. W e  hypothesized that an autocrine o r  paracrine in fluence o f  IGF-I may be involved, and that a 
tem pora l increase in IGF-I m RNA abundance m igh t be fo llo w ed  by return to  a norm al IGF-I m RNA:total RNA ratio.

O b jec t ives

S E S in “  ”"uscle i s -  ass“ ,a'“ ’" — *—  - —
2. T o  determ ine the tem poral pattern o f  change in IGF-I m RNA abundance in skeletal muscle, and to  determ ine i f  
circulating concentrations o f  IGF-I are altered in association w ith the increase in N  retention.

M eth ods

I Z l T Z T  StCerS (2° 8c ±  8  k8  BW> w ere  sur8 ically instrum ented w ith  an abomasal cannula and jugular catheters and 
a llow ed  2 w k  recovery. Steers w ere  o ffe red  hourly a 43:57% forage-concentrate d iet at 95% o f  ad libimrn intake

f o r T ^ T n mCd rWUh y i T mU°KUS ab? maSal ,niuS1° n o f  glucose ( to reP lace 12-5% o f  m etabolizab le ad lib energy intake) 
fn J V  P  • and thr° u 8h° Ut thC abomasal in fusion o f  67 g  casein N/d. D aily N  balance collections w ere  conducted 
fo r  6 d p rio r to initiating the abomasal in fusion o f  casein. B iopsies o f  the liver and right and left sem im embranosus

Z ^ T L T T k ' V " “  frOZC", " qUld N ’ “ d CaSC‘ n iniuslon ™  M u scJ  b u s ie s  w e igh k igTpp rox fm ate ly
d i  ced  M 4  i ™  1  K W' re "  * '  “ • 24- « * >  ‘ " e r  ,he in i.ia .ion  o f  casein infusion and on
r l  Z f t h ' o l  ° ° d  f T  w ere  collected  hourly fo r  the first 24h after the in itiation o f  casein infusion every
ih fo r  the next 24h, and daily fo r  the rem ainder o f  the experim ent. RNA was prepared using a CsCl cushion and

n ™CCntnfugatl° A  and IGF-I m RNA con tent was determ ined  by solution hybridization analysis using the ribonuclease 

b o v in e IG F d SSay ThC CDNA P t0be “ Sed ™  1 150  ^  cod in g  s e q u e n t  f „

Resu lts

N itrogen  balance increased from  23.6 to 71.5 g/d (P < .0 0 1 ) w ith in  24h, and rem ained elevated (m ean =  58.4 g/d) 
uring the 14 days o f  casein infusion. Plasma urea N  increased from  4 to  9.5 mg/dL during the first 24h o f  casein 

in fusion ( P < ^ 1)  and rem ained constant to  d !4 . Muscle IGF-I mRNA abundance was n ot d fiferem  betw een  " f t  and

Z  L s X T n l s i o i f  i iu n d a  (P < f 01) 21 l6 h  (2 '90)' and increased to  3-30 at 24h after initiating
^he casein m fusion. Abundance reached a m axim um  o f  3 70 on  d 7  and then declined  to  near pre-in fusion levels on

Z t  ' I  T  , c° ncf ntraUons ,ncreased from  668  ng/ml to 785 and 841 ng/ml at 8 h and 24h respectively

Son f  i i  ,h ! T T  y  de,d in ed  t0  COntrol levels ° n d 7  and d14- f-iver IGF-I m RNA abundance was approxim ately 
100-fold that in skeletal muscle (158.0) be fo re  casein infusion, and was not significantly h igher at 14d (154 3)
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C on clu s ion s

su ts dem onstrate that increased protein  intake alone, at constant energy intake, is capable o f  inducing IGF-I gene 

Impression *n skeletal muscle. W e  conclude that enhanced am ino acid availability a lone may m odulate skeletal muscle 
* 1 °  synthesis and accretion through a paracrine IGF-I influence. T o  what extent the m odest transient increase in 

Cu a t' n 8  IGF-I concen tration  in fluences skeletal muscle protein  synthesis and deposition  remains unknown.
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