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For th• purpose of discussion, the program was divided Into four panels. The 
Identity of the panels and the chairman for chairmen ot each are as fol lows: 

GENERAL CHAIRMAN -----•-Clyde R. Rlchards•------------------------CSRS, USOA 

( a > 
( b) 

( C) 

( d l 

Agronomic Pane l 
Phys l ology-Physlopatho l ogy 

Microbiology Panel 

Nutrition 

AGRONOMIC 

J. C. Bur-ns, (NCl 
A.O. McGllllar-d, CIA) 

and w. M. was s, C 1 Al 
M. P. Bryant, ( Ill 

and R. e. H•spell, (IL) 
J. T. Huber, (Mil 

Effect of Alum i num on Magnesium and Calcium Ut l llzatlon In Relation to Gr-~us 
Tet11ny - vr ... t•n G. Allen, O. L. Robinson, L0ul5lona State University, 
Baton Rouge, Louisiana 70895, F. G. Hembry, and J. P, Fontenot, Vi rginia 
Polytechnic Institute and State University, Bl acksburg, Virginia 24061 

Gr-ass t•tany Is a 11etabo l lc dlsord•r- ot ru111ln11nts char-ect•rlzed as a 
phys l ologlcal magnesium deficiency, Recent research ha~ Indicated that a l uminum 
■ay be Involved In the etiology of grass tetany. Ourlng five year-s of r-esearch, 
rumen lngesta of cattle which died from grass tetany contained a minlmu111 ot 
1000 pp~ alum l nu11. Forage samples collected tr0m pastures at the tl11e cf grass 
teteny outbreaks co■11only conta i ned 1000 to t•,OOO pp11 aluminum. The tor~ of 
a l uminum accu ■ulated by for-age and the extent of alum i num contr i buted by so i l 
c:onta111lna't l 0n are unknown. However, ryegrass {Lol i u111 multlf l orum, Lam) grown I n 
nutr-len't solution with alu11inum-c:rtrate has accumulated up to 2,000 ppm aluminum 
In the top growth. When 8,000 ppm alumlnum, as sulfate, was added 'to ryegrass, 
rumen fluid and butter solut i on In a~ vitro experiment, the solubl I l tles of 
magnesium and calcium were depressed by 56 and 74J r-espectrvely, Bales of 
ryegrass hey conta i n i ng a l uminum ranging from 100 to 5000 ppm alum l num conta i ned 
Jlml l ar- total ,u19nes l u11 and c:a l c l um, The •ater so l uble magnesium end calc l um 1 

however, var i ed i nversely with the total alum i num content. Although the 
a l u11 f nu111 was not water- soluble, It was BOS solubl II zed by~ v l 'tro digest i on 
end trea'tmen't wltn NDF solution, suggesting the potential for- some 
solubl I l zat l on to occur- • •thin tne ruminant digest i ve tract. Four rumen 
cannula-red steers, 11alntal1ud on 8er-mudagrass hay (Cynocion dactylon, L.l were 
dosed once da ll y vie cannula wi th 0,<&000 ppm aluminum as su l ta'te, 2000 ppm 

~anganese as sul f ate, or- the ~ombfned alum i num and manganese tr-eatments. Seru~ 
111egnes i u• decl l ned In alu11lnum-treated steers wl t h i l'I 24 hours after- tree'tnu1nt 
began and was 32S l~w•r than contro l s at the end of four days. Serum fflagnes i um 
r-eturneo·to norma l withln 'thr-ee days after treatments wer-e terminated. Serum 

calclum was not atfected. Manganese had no ettecT. In a second experfment, 
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eight lac t ating cr o ss breo cows, mai ntained on Bermudagrass ha y , were random l y 
a l lotte d to three treatment ;ro ups. A.n i mals were dosed once dally for tour days 

by stomach tube with 0, 4000 ppm aluminum or 4,000 ppm alum i num p l us 2,000 ppm 
manganese. Aluminum and manganese were In the sulfate form. Aluminum treet111ent 
resulted In serum magnesium va l ues s l gnficlantly l ower than controls. Crossbred 
wet l'l ers were dosed twice dal t y I n divided doses v i a rumen cannu l a wit h 0, 1000 
or 2000 ppm a l um i num as chloride, sulfate or c i trate. Six an l ma1s per treat"'ent 
were mainta i ned on tescue hay tFestuca arundlnecee, L.). A ten-day adjustment 
per lod was fo l lowecl by a ten-day treatment period with da i ly co l lectlon of b l ood 
samp l es via jugu l ar puncture. Treatment with 1000 ppm a l um i num regard l ess ot 
form hod no effect on either serum magnes i um or ca t c l u~. Treatment with 2000 
ppm a l um i num rtitsulted I n l ower serum 111agnes l um values ln al l a l uminum 'f" r-eatment 
groups. Aluminum c i trate resu l ted I n the lowe,-t serum magnes i um. An i mals 
receiving alum i num-citrate also excreted de1'ec1'ab l e l evels of aluminum In the 
urine. Serum ca l c i um l evels were not affected by any treatment. 

Enhance111en1' of tne Value o f Low Qu! t lty Roughages by Ens I I Ing wi th An Ime l 
Wastes - J. P. Fontenot, w. D. Lamm, w. A. Samue l s and J. Morlba, Vi rginia 
Polytehnlc Institute and State Un i vers i ty, Blacksburg, Virginia 24061 

Ch em I ca I 1' r eat men t has been u s e d t' o I mp rove th a d I g e 5 t I b 1 r I t y o f I ow qua I I t y 
roughages. The four chem i cals wh i ch have been most commonly used are sod i um 
hydrox i de, ammonia, calc i um hydroxide end potassium h ydroxrde. Use ot ammon .ia 
a l so Increases t he crude prote i n of the roughage. Considerable research has 
been conducted on ens I I Ing of l ow qua I lty rougheges with anima l wastes. This 
pr11ctlce may be usefu l In enhancing the value ot low quality roughages, In 
addition to providing a method for recycling of animal waste. During the last 
tew years exper im ents were conducted on ens I I Ing swine was 1' e an d orchardgress 
nay, cat1"1e waste and rye straw, catt l e wes1'e and corn stover, c11ged layer waste 
end sugarcane bagasse, and caged layer waste and corn stover. Satisfactory 
ens 1 11 ng was obta I ned w I th opt i mum proportl ons , ot these 111ater I a I s. Ens i I i ng of 
the wastes wi th t hese roughages has rncreased the crude prote i n content. The 
Increases have varied, depending on the kind ot roughage and kind and leve l ot 
waste. Genera ll y, apparent d igestibil i ty of the enslled mi xtures was h i gher 
than that ot. the roughage alone. Improvements In d l gestlb l l lty were usua l ly 
greater when waste from cattle fed high concentra1'e cllets was used compared to 
waste from ca1'tle fed hlgn roughage diets. For example In one experiment 
organic matter d l gest l bl llty was 32.9j tor straw, compared to 45.4 and 39.3% tor 
ens I l ecl 111 i xtures o f straw and h i gh concentrate and h i gh roughage waste, 

respect l ve t y. Usually, h i g her d igest i bi l ity values were obta i ne d t o r ens ll ed 
mix t ures conta ini ng 60S waste, compared to 40S. l mp rovemen1's In dfges1' i bl I l ty 
by ensl ll ng the l ow quality roughages with animal waste compar;e favorobly wi th 
previous l y reported r•sutts with chem i cal treatment. Comb i ning waste with the 
roughages al so i ncreas•s t~e concentrations of most of the required minera l s. 

Rate and Ex1'en t of Nutrient Di sappearance fro m Fo r ages i n The Ru men -
J . E. van Eys and R. L. Reid, Ol v l s[on of An i mal an d 1/e'ter i nar y Sc i ences, 
West Virgin i a University, Morgantown, West Virgin i a 26506 

l111 pa i red mi nera l avai labl I it y and metabo l Is m have been lmpl i ca 't e o i n -t h e l ow 
?ertorma~c:e of a ni ma l s graz i ng Ta i I f escue. M[ nera l s are known to axer~ the i r 
effects i n a nu mber of ways bu1' these are Incomplete l y understood ; In 
particu l ar, the quant l ta'tlve relat l onshlp between concen1'ratlons and 
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avallablllty of minerals ln forages and anlmal digestibility and Intake. The 
reported study was conducted to examine the effects of rate and extent of 
mlneral release on degradation of O.M. In the rumen. 

Extent and rate of disappearance of NOF, OM, N, K, P, Ca, Mg, S, Cu i!lnd Z.n were 
measured tor three forages at six growth stages by means of the nylon bag 
technique. Forages were Ky.31 tal I fescue (TF>, Kenhy tescue (KN> and a red 
clover - Ky.31 tal I fescue mixture (RC) In which red clover was the dominant 
(50-80%J component. Herbage samples were Incubated In nylon bags for periods up 
to 48 hour in t I stu I ated steers g-raz Ing rep I I cated pastures. Extent of 
disappearance was calculated as percent of lnltlat concentration ~nd rate 
constants as percent/hour of the potent la I ly degradable or aval li!IL,le fraction. 

NDF degradation occurred at higher rates In RC (p<.I) during early tages ot 
digestion wni le gr11s5e5 had lower rates bu't continued digestion of CW after RC 
had reached maximum extent of NDF degradation. Lag In NOF degradation reflected 
the Importance of rumen microbial adaptation to high fiber diets. Lag phase 
decr .. ,sed with Increases In ewe content ct nerbage. Potential degredabi I lty of 
NOF tor RC was lower (p<.01) than that ot grasses, which showed no differences. 
D. M. disappearance was large during the first 3 hours of digestion, ranging 
from 26.9% to 55.SJ. RC had higher (p<.05) rates of O.M. disappearance between 
3 and 48 hours, resulting In a higher Cp<.05l extent of O.M. degradation at 48 
hours. Marked effects of plant maturity in decreasing rete and extent of O.M. 
and NOF degradation (p<.0001) were noted. 

Differences between forages In rates of N and mineral release were smal I, but 
'the extent ot disappearance .. a-1" 24 and 48 hours was larger tor N, Ca,-Mg and Sin 
RC. The various elements differed considerably In their mode of release and In 
the effects cf plant maturity on rates ot solubl I lzatlon. High proportions 
(>60%> ot K, P and Mg were released during the first 3 hours of digestion, with 
smal I losses thereafter. 
lower (40-75%). Initial 

N, S, and Cu release during the first 3 hours was 
disappearance rates of Zn and Ca were even lower. 

Elements reached maximum levels of disappearance between 12 and 48 hours. 
Hlghly soluble elements such as K, P and Mg reached maximum disappearance early, 
at approximately 12 hours, while release of Ca and S continued after 24 hours. 
Forage 111aturlty caused large decreases (p<.00011 In disappearance ot N, S, Ca 
and Mg between 3 and 48 hours; P showed an Increase in rate • i th matur i ty, •hi le 
K, Cu and Zn showed no clear effects. 

Fol lowing 12-24 hours of digest i on the ratios of ~ or mi nera l concentrations to 
NOF In the res i due Increased. Correlation ana l ysis Indicated s l gnltlcant 
partial correlatlons between residual NOF at 48 hours digestion and the rat i os 
o t u n a v a i . I a b I e S , K , Ca an d Z. n i n u n d i g e s t e d c e I I w a I I • L i n ear reg r as s i on 
equations indicated partlculer l y close relationships between extent of CW 
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degradation and the concentrori0n~ ot S, ~ and Mg in undigested c~. Signif ieant 
(p<.05) par·tial correla"t i on coefticfents between res i dual NOF and all e l ements 

except P were observed at 1 2 hours. Residual Mg was also corre l ated (p<.05) 

with residual N0F at 3 and 6 hours, and Ca at 6 and 24 nours. Residua l S was 
correlated with extent of NDF degradation at a l l stages ot d i gestion. 

Step wise regression ana l ys i s re l ating OM or N0F d i ges-t i on to rate and extent ct 
nu'trlent disappearance resulted in the followlng equations (p <.00I) ; 

Ex-tent of 

~g and Zn 

Ca . 

Residua l DM at 48 hours to rate ot nutrient disappearance, 

Y • 32.9 - 168.6N + 42.8P - I64.3S + 1 12.9 Zn tR 2 • .39) 

Res i dua l N0F at 48 hours to rate ct nutrient d i sappearance, 

Y ,._ 53 +50.2P -25 1.3 Ca - 119.4 Mg+ 138.4 Zn (R2" .39) 
Rate of NDF disappearance was related only to rate of S 

d i sappearance, Y: .02 + .75 S (Rz" .38) 

NDF degrada'tion was re l aTed (p<.00I) to concenTrations of l ign l n, K, 

i n herbage and raTe to N0F disappearance to concentration of N and 

Pro- and Anti-Qua I l ty Factors In Ta i I fescue Improvement - R. C . 

J. A. Bot ing, L, P, Bush, R. 'II. Hemk.en, P, B. Burrus, 11, and J . 
USDA-ARS and Un i versity of Kentucky, L exington, Kentucky 40506 

Buckner, 

A. Jackson, 

Tai I fescue (Festuca arund i nacea Schrab.) contains several alkaloids. Studies 

at the University of Kentucky showed that perlo l lne •as a pr i nc i pal alkaloid In 

tal I fescue dur i ng the summer, and tnat concentration peaked at a t i me when 

cattle grazing tal I tes cue pastures frequently have severely red uced pertorm ance 

(summer syndrome or summer tescue toxlcos i s). In vitro fermentat i on studies 

snowed a concen-trat i on-dependent inhibition ot ce ll ulose digestion, volatile 

tatty acid production and growth of ruminal cel l ulo l ytic bacteria by perto llne. 

Isolated perloline fed to lambs resulted in decreased cellu l ose digestion, 

n i trogen retent i on, and increased body temperature. Therefore, annua l ryegrass 

< L ollum mul'tltlorum L am.J x ta l l tescue hybrid derivatives (2n:6x=42) were used 

To develop Gl-306 and Gl-307 exper imental syn-thet i c stralns. Gl-306 had h i gh 

perlo l lne content, while, Gl-307 had low perlo l ine conten"t ano improveo 

succulence and dlgestlbi I it y . 

A summer graz in g study Showeo that gains ot ca t tle on G l -307 were l ower than 

those on Kentucky 3 1 , Kenhy and G l -306. In a two-year study w i th lactating 

dairy cows fed Ken-tucky 3 1 , Gl-306 or G l -307 so l I age, cows consuming G t -307 hao 

the l owes't i ntake and mi l k production, and h i ghes't respirat i on rate. Thus, tn 

se l ecting tor low perlol l ne content, compound(s l more toxic an d oetrlmental to 

animal performance were i ncreased i n Gl-30i. Fur'ther studies were conducted 

with dairy ca l ves In environmenta l ro oms us i ng Gl-307 to oetermine t h e Influence 

of temperature on potential tox i city. Calves were ted Ju ly -cut G l -306 and 

G : -307 at 10-13, 21 -23 and 34-35 C. Intake and •eight change i n calves 

de.creased, wh il e body te11perature and r,;ispiraT i on rate increaseo on Gl -3 07 at 

34-35 C result ing the temperature x torage interactions . 

Selection tor l ow perloline in Gl-307 resulted in concomi t ant increases i n 

N-acet(I and N-fol"my i lollne (pyrro l izidlne) alkalo i ds. Epic hloe typh i na, an 
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endophytic fungu5 ot cool - season grasses, was assocf~ted wi th the occurence ot 
the l ol lne a l kalold.s In Gl-307. 

Parenta l clones ot G l -307 were grown In two separate Iso l ated po l ycross bloc ks. 
Clones In one block were untreated and those In a second block had been 
previously treated wi th benomy l , a systemic fungicide, tor at least 10 days i n a 
I :2000 benomy l :sol I mixtu.re i n a greenhouse to remove i.:._ typhlna from the c l ones 
beiore trensp l ant l ng them to the fle l d. Equal a mounts of seed o f eacn c l one of 
treated and untreated blocks were blended to form Gl-307 stra i n and used to 
estab l lsh 2.2 and 3.3 ha swards, respect i vely. Hay irom swards estab l 1shed to 
seed of benomy l -trea'fed and untru1ted clones hed lol lne alkalo i d leve l s of 115 
and 875 ug/g and I nfestation est i mates by!.:_ typhlna of 44 end 95 percent, 
respectively. Young cattle under high ambient te~perature stress (J2 C) whe~ 

fed hay contelnlng 115 ug/g lo l lnes did not have "summer syndrome" sympto111s, and 
had slgnlf icant l y better feed Intake and performance than those receiv i ng hay 
containing 875 ug/g tolines. 

Thu~, tox i c tactor(sJ rn Gl-307 are present from May through October, N-acety1 
and N-for111yi lol fne col'!centra'tlons are related to!.:_ tyhphlna lnfes-r-atlon, and 
toxic effects to the animal are potentieted by evalua"ted env i ronmenta l 
temperature. Therefore, breed i ng efforts to Improve the pro-qua I i ty factors 
Cs1.1cculence and dlgestibl I rty) during summer were negated by the an'ti-qual l"ty 
componen'ts In 'the grass. 

PHYS IOLOGY-PHYSIOPATHOLOGY 

A Technique tor B i opsy of Rumen Mucosa - w. M, Wass, J. R. Thompson and 
A. E. Ledet, College of Veter i nary Mediclne, Iowa State Univers i ty, Ames, Iowa 

500 10 and Kur't Wa l 'ter-Hansen, College of Veter i nary Medicine, Univers i ty o f 
Minnesota, St. Paul, Minneso'ta 55t08 

Changes 11'1 rumen mucosa associated with 'the feedin g of high ener g y d i e t s have 
been previous l y described. Efforts 'to s"tudy the deve l opment o t the l esions, 
however, have been hampered by the necessity for surg i cal flstulation ot the 
en Ima l s or have been I lmi"ted "to observations made at slaughter or- at necropsy. 

C l lnlcal exam i nat i on ot atfec1"ed groups or i nvest i gat i ons in "to Ttl e pa"tnogenesls 
c t The d i sease shou l d be grea1"1y enhanced oy t he development" of a rap i d , 
no n -invasive technique for collect i on of samples ot mucosa sui t a b le tor 
hlstopatholog l ca l evaluation. 

Attempts "to use a modltleo gastr i c suction biops y i ns-r-rument s im i l ar- to ttiose 
availab l e tor human 111ed l ca 1 use were unsuccass tu j d ue to the coa r se t l orous 
na1'ura of rumen I nges"ta and ttie genera II y ti I led c:ond r t i on o t the r umen 
compi,r -r ments. 

Repeatable successfu l sar,,pl i ng of The rumen mucosa h11s been l!ICco mp li s h e d wi t h ~ 
n ewly des i gned l ns"trument that appr-o~ l mates th e d i ~ensions of a s t an a l!l r-d l ar g e 
ruminant s t omach tube. 
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Tl'le samp l er head of 'the biopsy ins'trument is metal li c and enc l oses a hinged 

mechan i sm •ith ,utting cusps th at are activated by mechanical torce transmitted 

by a standard choke wire that is enclosed througriout its l @ngth by reinforced 

tygon tub i ng. 

Tl'le - metal 1 le edges are caref u l ly rounded so as to be atraumdtic and the 

i nstru111ent can be passed or-a I I y much 1 1 ke a stomach tube through e standard ora I 

speculum. 

The procedure is rap i d and sample results are readl ly repr-oduc i ble. 

Effect of Dose and T i ssue Glutatnione Concentratfons on ln-vfvo Covalent Bfnding 

end 3-Met!:iyl i ndole-lnduc&d Lun g Injury In Goats - M. R. Nocer i ni, J . R. Carlson, 

R. G. Breeze, z. O. Abraham, Washington State Uni't'ersity, Pul l man, Washington 

Th ree-met hyf indole (3MI) causes acute pulmonary eoema and emphysema 

as a result of microsomal mixed function ox id ase (MFO) metabo li sm. 

in rum i na n ts 

In-vitro 

ev id ence indi cates that reactive i ntermediates are tormed which bind covalentl y 

to cellu l ar m11cromolecules. Glutathfone tGSHl and cys'telne (CYS) as 11ell as MFO 

inhfbltors reduce covalent binding of I4C-3M I in-v it ro. To further 

investigate the mechanisms of 3Ml-lnduced lung In j ury, •• stud i ed the etfect ot 

3M! dose and GSH status on~-~ c.011alent binding and lung Injury In go!lts. 

Groups of 4 goats •ere given 2 hr jugular Infusions of )Ml con t ain ing 
14 c-3MI. In exper i ment I , doses of 0.01, 0.02, 0.03, 11nd 0.05 g JMl /k g B~ 

11ere used and goats were kl I led at 4 hr-; covalent bindi ng 11as determined by 

exhaust i ve extraction and scintil l at i on count[ng. In e,q:,erim@nt 2, goats •ere 

pretreated with CYS to sustain GSH levels, or w i 'th dlethylmaleate (OEM ) to 

dep l ete GSH levels prior to i nfus i on of 0.04 g JMl/kg 6),j. Covalent bi rid i ng in 

l ung, liver and kidney, And lung i njury were evaluated. Covalent bindfng was 

proportional 'to dose cr 2 
a .96) in tne lung, bu't not in liver or blood. CYS 

pretraatmen't resulted In longer survival times, less severe lung i njury, and 

lower (P<.05) covalent binding than non-pretreated goots inf used w i th 3MI. DEM 

pretreatmen't resulted In increased (P<.05l cova l ent binding, shorter surv i va l 

t[mes, and more severe l ung i njury. The percent ot dose bound i n the •hole l ung 

was O.JJ + 0.05, 0.68 ..:_ 0.07, ano 1.75 ..:_ 0.15 tor the CYS, 3M I control, end DEM 

groups, respec't iv ely (P<.05). Cova l ent binding was l'llgher (P<.05) in tne lung 

compared to I I ver and k i dney. Unexpected l y, OEM was toxic to goats at a dose ot 

0.6 m l /kg B~ but d i d not cause lung in j ury. Both OEM end 3MI dep l eted t i ssue 

GSH concentrations and the et t ec't ot )Ml was greatest in the lung. These 

e)(periments demonstrote that cov11l@nt binding ot I4 C-3MI occurs in~-~ 

and that there i s a relationship between covalent binding and lung injury, or gan 

spec i fic i ty, en c oose. These findings support the hyp othesis 'tha't 3M I- i nduced 

lung injury resu lts from tl'le formation ot activar-ed Intermed i a te s an d that GSH 

may play a role in detox ifi ca~ i on ot tl'lese met11bol i tes. 

Supporte~ in part by ~IH grant HL - I 3645. 
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Metabolic Measures Associated ,11th Fetty Liver - Jim Liesman, R.S. Emery, 

Brian Ger1ott and T. Herdt 

The purpose ot this study wa s to look at the .relatlonshlp ot l iver Inositol, 

serum lipids and hepotlc triglyceride llp1ue with !Iver tat In the lnctat[ng 

Holstein dairy cow. Also comparisons were made between seven anima l s fasted tor 

6 days and an imals with disp l aced abomasums COA) end I I ver fat grel!lter than 15S 
(DA> 15S, n• l 7). For cont ro ls, DA animals with less then 15S llver fat (DA< 

15 S , n•33) and normal lactating cowi 2 to 45 days postpartum Cn•20) were used. 

Oextrnn su lf ate perc l pltable 1 lpoprotelns (OSPLP) were determined on serum that 

had been frozen. Hepl!ltlc tr lgly cerlde lipase (HTGU activ i ty was determined by 

subtracting plasma lipase act i vity at zero time from l!ICt i vity 5 m i nutes after 

injecting · 10 units of heporln per kg Dody we ight. Extra hepat i c I lpoproteln 

lipase was Inhibite d with .85M NaCl In the assay . 

OA <15j DA > 15j Normal Fl!lsted 

liver tat , s 8 . O* 2 2 . I•• 1.1• 14.4 · 

uM inos l tol/g I Iver I. 45 1.11•• I . 92* I. 6 5 

Serum cholesterol ( mg/ d l ) 88.5 64.9• • I 09. I• 1:34.9* 

DSF'LP cholesterol (mg/ d 1 > 19.2• 10.0•• I 9 • 6 • 26 . 7* 

Serum triglycerides tmg/d I l 16.6 I 8. I I 4. 9 32.1••· 
DSP LP triglycerides Cmg/dll 3. a• 2.2 3. I 5.5• 
HTG L ( uM FA/ml plasma-hr) I . 12 o.1s•• 2.02• 0.69•• 

• Oltterent trom OA > t5S (P<.025). 

•• Oitferent from normal (P<.025). 

••• Different f r om DA> 15 % and norma l (P<.025). 

No strong correlat i ons wer• found between the variables measured and I iver fat 

percent. The fasted end normal groups had signif i cantly greater serum l!lnd DSPLP 

c holesterol levels tnan the DA >15S. Serum and OSPLP phospho llp lds showed a 

5lmiia r pattern . Serum l!lnd DSPLP triglycerides (TG) had a higher concentration 

In tasted en l ma l s than In the control or DA > 15% groups. This 15 prol)ebly en 

Indication of Increased l lpoproteln sec r etion by The li ver or since - mi lk 

production was greatly suppressed In the tasted animals, s l ower TG turnover i n 

the serum. Differences found i n serum l ipids between tested and OA > 1 5J groups 

argue against us i ng the 6 - day tasted an Ime l as l!I model tor anima l s with e l evated 

I I ver fat. P-0s5lble considerations that should be made when using this model 

l!lnd wh i ch thls study aid not aadress are the genet i c potentia l and the degree o t 

cond i tioning ot the animal before testing. 

A Comparison ot Rumen and Abomesa l Infusion ot 3-N i t r ocroplonic Acid in Sheep 

John ID . 01 sen, M. Coburn Wi 1 1 iams, and Lynn F. a mes. US DA Po i sonous P l ant 

Research l aboratory, Logan, Utan 84321 

The ett.ict of low l evels ot 3-nit r opro p.lonlc t1cid {3 - NPA} on 14 sheep was 

stu d ied by continuous rumen or abomasal I nfusion tor up to 4 weeks. Rumen 

i n t u s i on r a "t e S o t 3 - N P A u S e d • e r e 5 0 a n d 7 5 NO 2 ( I 2 9 T o I 9 4 m g 3 - N P A ) / I<. g bo d 'f 

welght/24 hours. Abo111ese t rates used were 5 , 15, 30, ,11r1Cl 75 mg N0 2 /-.g/24ri . 

Blood samples were taken at 3 or 4 day · l nTarv a l s betore a nd duril'lg infusion. 

Red ond white blooa eel I counts, packed - eel I vo l ume, nemog l oo l n, methemoglooin, 

end .seru m glutama-te oxaloecetete t r ansaminase were 1:1 eas-.irea. Abnormal cl i n i ca , 

signs due to 3-NPA toxic i ty were noted tor central nervous syste m end/or 
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respir-atory function i n 57S of the sheep In this study. Oea'th ot abou-t 20S ot 

~hee~ re,e ivin g a rumen aose of 50 to 75 mg No 2 Der kg body wei~ht per 24 
hours, continuous l y for about 3 weeks, might be expected based on this study. A 
IOOS le1'hal abomosa l dose (15 mg N02/kg/24hJ was ~OJ that ot a minimal lethal 
dose given Into the rumen suggesting slgniticant protect i ve ettect due to 
process in g of 3-NPA In the rumen. Methemog l obinemla increase d I I near I y in sheep 
given ru111en I nfusions with 'the max imal average l evel occurring at about 21 days. 
"4ethemogloblnemia a l so Increased in sheep given abomasal i nfus i ons, however, the 
maxima l average level plateaued af'ter 7 days ot infusion . Mean corpusculi::ir 
hemoglobin concentration decreased significantly In sheep g i ven a rumen dose ot 
75 mg N0 2 /kg/24h , Remarkab l e changes i n other Ol ood determinat i ons were not 
observed. 

Eftect of Lasalocid or- Monens i n on Feed l ot or Grain Stoot - E. E. Bartley, and 
T. G. Nagaraja, Department of Anima l Sciences and Industry, Manhattan, P<:.ansas 
66506 

Sever-a l stud i es were conducted to test the eftec-rs of lasalocid or monensln on 
feed'ot or grain bloat. Rumen-t i stutated adu l t cattle fed a feedlot bloat 
produc i ng diet were used. The degree of bloat ( O • no b loat to 5 • severe 
bloat) was scored 2 to 3 h atter feeding. Lasalocld or monensin was fed tw i ce 
da il y ,"1th the bloat diet at .3:3 or .65 mg per kg body weight per feed i ng. 

Lasalocid effect i vely red uced b l oat In 5 to 9 days. The percentage of r-ed uction 
in bloat score was 90-100 compared to that of control cattle. The effect i ve 
dose appear-ed to be .65 mg per kg bocly weight. Monens i n ( at .65 mg close) a l so 
reduced the degree of b l oat (50 -6 oii but was not so effective as lasalocid . tn 
two catt l e tha't received treatment for an extended per i od (64 days) the 
effect i veness d i d not d im inish as long as lasa l oc i d was fed wi th the b l oat diet. 
tn experiments where lasaloc id was fed to nonb l oatlng hay-ted cattle which were 
then gradua ll y changed to a h i gh-grain b l oat produc in g diet, bloat was prevented 
wi th only .33 mg lasalocid per kg body welgnt per feeding. 

Effect ot Lasa l oc i d or Monensin with and without Po l oxalene on Legume Bloat -
M. Katz, _ T, G. Nagaraja, E. E. Barley, E. Pressman, L. R, Fina ands. "'• Denn i s, 
Kansas State Un ive rs ity, ~anhattan, Kansas 66506 

The effect of l asalociCI or- monensin with and wi thout po l oxalene on leg um e b l oat 
was stud i ed In rumen -t i stulateCI cattle grazing succu l ent a l fa l fa pastur-e. 

The degree of ~loat was scored after each feed i ng ( 0 • no bloat to 5 : severe 
b loat). Treatments administered intrarum i nally before the mo rn in g grazing were 
as follows: l asa l oc i d or monens i n a l one at .65, 1,0 and 1.:3 mg/kg body we ight" 
or in comb i nat i on wi,h I I or 22 mg poloxa l ene/Kg •eight. A mlnfmum of six 
animals were UiGd for eac n trea,men t. Treatments were i nitiated after- animals 
~ad bloated tor ~wo consecuTive days (mean b l o&'t score 2.5 or g reaterl. The 
d rugs were teste~ for a maximum ot 7 days. 
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,u .follows: l osa l ocld er monen.a l n alone 111" .65, l.O and 1.:3 mg/kg body weight' 
or In combination with I I or 22 mg poloxalene/kg weight. ~ mi n i mum of six 
an l ~als were used tor each treatment. Treatments were Initiated attar anl11a i s 
had bloated for two consecutive days (meon bloat score 2.5 or greater). The 
drugs ware test'ed tor a maximum of 7 days. 

Monensln reduced bloat 36, 64 and 72S (compared with controls) at .65, 1.0 and 
1.3 ~g respect'lvely. Lasaloc l d reduced bloat by 28S at all t'hrae levels. 
Monensln {.65 mg) p l us I I or 22 mg poloxalene/kg body weight reduced bloat by 46 
and 66%, respectively. Lasalocld (1.0 1119) plus I I or 22 1119 poloxalene/kg body 
weight decreased b l oat by 35 and 61S of the control. There ~er• no differences 
I n t O t a I v O I at I I e f a t t y a C I d C On C 8 n t r a t I O n S a n d I n CO I On y CO!J n t S Of II n II e r O b I C 

bacter I a In rumen f I u Id of contro I or treated catt t e. Howev.er, catt I e treated 
with 11onensln showed significant difference In total protozo:11 1 concentration. 
Similar changes were observed during In vitro rumen termenta~lon of fresh 
altalta_teaves with lasalocld or monensln. 

Col lectlon of Pancreatic Secretions from Cattle and Sheep - D. o. Johnson, 
R. •• Van Hel Ian, R. E. Tucker, G. T. Schei I Ing and G. E. Mitchel I, Jr., 
University of Kentucky~ Lexington 

Feeding high concent'rat• diets to ruminants Increases the a~ount of starch 
pres;en'ted to the ln'tes'tlne. This has stimulated Interest In secretion rates and 
activity levels of pancreatic ,c{-amylase. Surgical technl~ues have been 
developed for such studies In both the bovine and ovlne. The technique Involves 
p l acement of a re-entrant pancreatic duct cannu l a In the bovine and re-entrant 
common blle-pani:reetlc duct cannula In the ovlne. Cannul11e are m11de of tygon 
tubing with collars placed on one end to aid In securing the c:annutae after 
suturing. One tube Is pl11ced I n the duct and the other Is placed Into the 
duodenum In close prox i mity to the Sphincter ot Oddi. The tubes are then 
cross-tied and sutured to the duodenum to help secure them In place. Cannula 
gu i des are then placed through the skin and muscle l ayers and the cannu l a• are 
external I zed through these guides. Cannula• are connected on the outside of the 
body with a piece of hard plast i c tubing to allow normal tlo• be1'ween collection 
periods. In 10 recent preperatlons with cattle, cannula• were patent In allot 
the steers for over 30 days and• ot 10 ware good for over 3 months. In 8 

recent preparations rn sheep, 2 functioned over 2 months, 5 have functroned tor 
at l east 6 ■ onths and the eighth ls functiona l attar more than 4 months. 

Bl le-Pancreatic Secretion Rates In Beef Cattle and Sheep - R. B. Munt i terlng, 
G. E. Mitche l I, J r., R. E. Tucker and o. D. J onnson, Univers i ty ot Kentucky, 
Lex i ngton 

Quant i tative Informat i on has been obtained under a variety ot exper i menta l 
conditions with sheep and catt l e, each of •hlcl'I was prepared with a re-entrant 
cannula In the co111111on blle or pancreatic duct enabling -total col l ec't l on and 
relnfuslon of IIIIJCed bil i ary-pancreatic or pure pancreatic secretions. Delly 
voluiae of pure pancreatic secretions ranged trom 7 1 to :54 1 1111, with a mean va ( ue 
of 217 1111 In four 1heep fed hay. Dally vo l utne of m i xed bil l ary-pencreatlc 
secre"l'lons r11ngea from ,,1 to 1668 ml In 169 observatrons wrtn sneep. •Ith a 

111.on ve l ue ot 1-Z2.3 ml, O~ ll y volu111e of pure pancreatic secretions averaged 
7,000 ml In 17 observatlons wl Tl'I steers. No cons i stent tnfluence of dietary 
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s -r arc h Je,,e l (0,2 0 and 40j ) ot bi I iary-panc r eatlc sec r e t ion rates wa~ appa r e nt 

i n stud i es w i t h sheep, but pure panc r eatic secre ti on ra-res i n ,toor~ •ere 
i ncreased ' (P<. 0S) I n respo n se to feeding 80 ~ 2 0 S concentrate dl eTS ; 

inter-pretatlon of an apparen -r specie,; Ji fter-ence i s complicated b y the nature ot 

mllter l ats co l lecte d (p u re~ mi xed secreTfons). Duodenal i n fu sions (200 g/day) 

ot starch or ma l tose h a d no et f ec-r (P>.05) on bi I lary- pancrea 't i c secret i on ri=i t es 

In sheep. 8 i I i ary-pancreatic secre"tion res p onse to either i ntrajugu l ar or 

duodenal I nfusions of glucose was "ariable, bu t exo g enous f nsu l fn adm i n i stration 

increased (P<. 0 5) b i I lary-pancreatic secret i on rates In sheep ; secretion rate 

decreased CP<.05 J a f ter prolonged adm i n i s'tration and subsequen t removal of 

exogenous Insu l in, or when duodenal i nfusions of glucose were superimposed onto 

lnsul In Inject i ons, Pancrea t ic secretion rates I n steers were modulate d by 

plasma lnsu l in and g l ucose concent r ations, and the response patterns d i ffered 

tor 80 vs 20S concen-rrate diets. Duodenal inf u sions of coconu't or safflower o i 

depressed (P<. 0 5) bi I lary-pancreatic secret i on rates In sneep, and the 111agnitude 

of depression was s l m i l!lr for Inf u sion levels eq u al li ng 5 or I OS of feed _lnta k e; 

i mpa i rment ot gas t ro i ntes-r i nal tract tuct i on may hove been I mpl i cated. Duodena l 

infus i on of prop Ionic acid (36 mmo l e/wk
9

• 75 / day) caused a trans i tory 

reduction <P<. IO J of bi I iary-pancrea'tic t lo• rates i n sl\eep, but a s l mi lar 

response was no't elic f ted by feed i ng monensin (22 ppm). Fa il ure to reintuse 

col l ected b i I i!lry-pancreatlc secretions I n sl\eep r-asulted i n a 68j depress i on i n 

f low 1"!1te, suggest ing triat ma i ntenance o f the enterohepat l c c i rculation is 

necessary it mean i ngfu l est i mates of the vol .ume and compos i t i on of secret i ons 

are to b e obta l ned. Spec i f IC enzyme activity ot secretions or of pancreat i c 

tiss u e homogenates could rare l y b e equated w i t h total enzyme secret i on; such 

i ntormat i on I nvar i ab l y r equired quantitatlon of secretion rates. It I s proposed 

that mechan i sms tor contro l I I ng pancreat i c enzyme syn'thesis end secret i on cannot 

be fu ll y understood un l ess both speciti ·c enzyme actfv i ty and secretory rate 

i nformat i on Is incorpora t e d i nto a g enera l mode l of enzyme adaptation to diet. 

_R_e_n_a_l_M_a_g~n_e_s_i_u_m_a_n_d_C_a_l_c_i_u_m __ E_x_c_r_e_t_i _o_n __ i_n_C_o_w_s_ - L. E. Deetz, R. E. Tuc k er and 

G. E. Mitchel I, Jr., Department. of Ani111a I Sc i ences, Univers i ty of Kentucky, 

Lex i ngton, Ken 't ucky 40546 

Twel>1e nonpregna n t, Hereford and Angus cows representing two equal l y d i vided a g e 

groups, 3 and 8-1 1 years old, were used to study rena l funct i on and the e ff ects 

of KCI and sod i um citrate on plasma concen-r r a-r i ons of magnes i um (Mgl, calc i um 

(Ca) and parathyroid hormone t P T H J. The treatments were: contro l , 1 .5 g K C l/ k g 

bo dy we ig ht ( BIO an d 1.5 sod i um ci t ra t e/ k g BW i nfused intrar um in anl l y. l nul i n 

and p-amlnoh i p pu l"' i c acid {PA H} were used as meas u res of glomer u l ar fi ltration 

rate ( GFR) a n d renal plasma t l ow ( RF'F ) , respec 'ti vel y , in t h e cont r ol cows. 

Creat [ n i ne c l earances were used as a measure ot GFR In a ll cows. Magnes i um was 

intused lntra>1enous l ·f (2 .4 mg / k g B',j ) dur i ng sam pl e co ll ect i on t o i ncrease the 

ti l'tere<I l oad ot Mg a n d fac i l i ta t e 'ttl e measur-ement of tl"'eatment e ff ec-rs. 

l nul In !Ind creat in i ne c:earances •ere not dlfferenT; Tllere f ore, creatin i ne 

appears to be a s u i table GF R marker. Renal cleara n ces of lnul In, creat l n i ne an d 

PA H wel"'e not different between the two age groups. However, fractional 

clearances ot creatl n i ne and ?A H t GFR/RPFJ were t ower i n t h e older cows which 

suggests That the nephron s ot o ld er cows ti l te r less etticienTly T han the 

nephrons of yo u nger cows. Plas ma Mg 1evets were I ncreased (P<. 0 5) a ft er K C I 

i n f usion, .in ,J max i m-,1 tubula r reabsorption of Mg (T,.,1 , Mg> "'as increased 

(P.<.002 ) In the KCl -'treated cows. No d i f f erences in Ca excre Tf on were 0Dser>1€ d 

atTer ~Cl dos i ng. P lasma P TH concentrations were i ncrease d ( P<. 0 3J after KC I 
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infusion. Potesslum has been shown to reduce Mg absorp!lon In the gut~ however, 
lt would appear that KCI altered Mg excretion In this study by lncrea~fng Mg 
reabsorptl0n by the kidneys through th• ectfon of PTH. 

Magneslu~ and Ca clearances were I ncreased {P<.05) by the citrate trectment. 
Organic aclds such as citric acid may Interfere with Mg and Ca reabsorptlon by 
chelating the Ions. A decrease in renal conservation of Mg (end Ce) due to the 
antagonistic effects of Kand citrate could have a deleterious effect on Mg and 
Ca balance end may promote the development ot grass teteny. 

Oxygen Consumption of Beef Cattle During Heat Stress - J. B. Robinson end 
O. R. Ames, Department of Animal Sciences and Industry, Kansas State University, 
Manhattan, Kansas 66502 

Heat production of cattle exposed to heat stress Is unclear. We compared rates 
of heat production during thermoneutrel ity (TNZ) and heat exposure ot cat'tle 
eccl l11ated to cold, TNZ and heat. 

Twelve British cross steers were randomly assigned to cold (3C), TNZ C20C), and 
heat 05Cl tor an accl l ■ atlon period of tour months. The ex I stance of therma l 
stress was documented ~ the fact that both stressed gioups gained slgnltlcant l y 
less weight than the TNZ group. The cettle were exposed to constant I lghtlng, 
cl lppad bfweekly ond were tree movlng In their environment. They war-a 

lndlvl dually tad onca dally ond lnteke was aquel I zed at 4. 9 kg/hd/dey. 

To estimate heat production, oxygen consumption end carb~n dioxide production 
was measured using o Douglas Bag technique. Heat production was ca l culated 
using the equation, kcal• (3.87 kcet x liters o2 > + (1.2 kca l x li ters co 2 > 

and expressed ln terms ot kcat/w• 75 /day, fol lowing accl Imation and betore 
measuring heat production the TNZ cottle weighted 350 kg, heat eccl i mated group 
335 kg and the cold stressed cattle 320 kg. Heat production was est i mated at 
2~C, 30C, 32.SC, 3SC, 37.SC, and 40C at three and twenty-four hr exposure times. 
(Except during measurements cattle were ma i ntalned In their respective 
environments). 

There was a significant {P < .01) linear Increase In heat product i on of the TNZ 
accl I meted cattle exposed to Increased temperature et the 24 hr exposure time. 
In addition, ca-rtle ecclimated to heat showed a linear Increase <P < .01) in 
heat product i on when exposed to Increased heat stress at the 3 hr exposure. The 
r_estlng metabolic rate, a po in t wlt1'11n the TNZ as lndicetecl by min i mum heat 
p ·,- o d u c t I o n , w i5 s g r • a t • r { P < • 0 5 ) t or t h e c o I d a c c I t m a t e d c a t t I e a t 3 a n d 2 4 /1 r 

exposure t l me:s compered III Ith both the TNZ end heat eccl lmated groups, 

Glu cagon Med i ated Utl I lzat lon of Prop ionic Acid end Am i no Ac i ds Dy 'the Perfused 
Ovlne Li ver - 11. •• Gi l l , G. E. Mitche ll , Jr., R. E. Tucker, J. A. Boling, 
G. T. Sche l l i ng and R. M. OeGregorlo, University of P<entucky, Lexl119Ton 

An i n 5 i tu partus i on techn l Que •as used To study tne l nt l uence ot g1ucagon on 
the uT i I IzeTion ot prop i onate and amino ac i ds by the I ivers ot F1nnlsh andrace 
~•<ai. ln 2 exper im ents, pl'lys i ological levels ot prop i on i c ac i d C.5g/ r, r) and 
en.:ymetlca 11 y hy1;1 ro1yzed i;O$il ln {2g/lHJ were c;ontlnuously lnfi.,510 i nto thB 
l sola'ted I Ivers of all anl111als for- 2 hours. Treatments In both experlmenTs 



consisted ot control 

I I 4C l ' ' . d •prop1on1c ac 1 
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CO glucagon) and g l uc11gon (5mg/ h r}. In experimen t 

(20uCl / hrl •IIS infused • ni l e 1 14c J-threon i ne 
( SOuCl/hr ) •es i nfused I n exper im e n t 2. In ex.,.r i ment I gluca g on i ncreased 

(P<. 0 5) g l ucose s yn thesis f rom I 14C l •proplo~ i c ac i d (tota l average 
t 14 Cl-g l ucose leve l s •9.3 vs 5.8uClJ. Plasma urea nitrogen levels (156 vs 

201 mg/di) were l ower 11nd 14co 2 levels ( 1.2 vs 1.0 1,tC l } were h i gher 
( P<.OIJ in t h e pr esence o f gl ucagon. I n experimen t 2, total [ 14 c1 -·n1reonlne 
in t he per t usate was hi gher <P<. 0 5) wi th the g l u cagon treatmen t (x • 6.7 vs 
3.81,tC i l •h i le 14co2 was l ower {P<.0 1 ; X"' 2.3 vs 6.2 xl0- 3 uC l }. These 
r esults indicate tha t gtucagon med i ates the sparing of amino acids by propionic 
11 Ci Cl. 

The Components of Hepatic Portal Flow During Feed l ng - A.. Dobson, R. S. Coml Ina 
anci R. D. Ba r nes, The Physiological Labora t ory, Cambr i dge, United Kingdom and 
Departmen t ot P h ys i ology, New Yor k State Co l lege of Veterinary Medic i ne, Cornel I 
Uni versi'ty, Ne• YorK 14853, U.S.A. 

Ni ne sheep 111ere trained to c o nsume a rat i on o f lamb pe t l ets and hay 111 i thin The 
same 2 hr period each day. Fit'teen micron rad i oact i ve mlcrospheres were 

Injected i nto the left ventric l ~ and b l ocd f l ew was meosure d by the reference 
or g a n tec h n i que~ Observa't i ons •ere mode betore teed I ng, 3-4 min after beginning 
t o eat and postprand i a l ly 2 and 4 hr laTer. 

Contrlbutlon to Hepatic Porta l Flow CS) 

Fo r e Smo I I Lor g e Pane. a. Gu -r- Por t o I 
Gur Abomasum ln t est. lntest. Sp l een Fa t F l ow 

(m l /g) 
Preteed 20.9 l 2. 6 19.5 10.2 2 4. 2 12.5 2. 83 

Feed i ng 26.2 13.3 I 7. 9 9.9 25.2 7.5 2.76 
2 hr 46.0 7. 7 14.0 8.5 19.3 4.2 3.30 
4 hr 37.3 9.2 I 7. 7 9.0 2 I • 3 5.3 2.81 

S. E. I . 2 0.6 0.9 0.4 I. 0 I • 2 0. 16 

The ma j or pos t prand i al increase i n toregut flow was due sole l y to i ncreased f I ow 

to t he ep i the l iu m of the rum i nore t i c u l um. Ol t feren't reg l ons o t the toregut 
r espond to feeding in str ik ingl y d i fferent ways. 

Ef fect ot E l eva Te a lntrarumen Pr essure on Ru men Myoe l ec t r l c Act i v i ty i n Sheep 
H • w • Co I v I n • J r • , L. Bu eno , an d Y • Ru c k e bus c h , ' n i v er s i t y o f Ca I i t o r n i a -

Da vi s and Sc hool ot Veter i nar y Medic i ne, To ul o use, France 

To study the phys i ological events associa'ted wit h the depressi o n ana poss ib le 
al sappeorance of rumen contrac'tlons dur i ng e l evated ln"trarumen pr essure, sheep 

were surg i cally prepared 11s f o l lows : 

I. Myoelectrodes were I mplanted in 'the re't i cu l um, dorsa l sac, ventra l soc 
and t he poster i or -.entr~I bl I nd sac t o s't u dy my oele"tric events. 

2. Th e t r ac hea •a~ transected to study er uctat i on. 

3. The rume n 111as can nu I ated for the recording of chan g es l n I ntrarumen 
pressure result i ng trom rumen contrac"tions. 
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Nirrogen was i nsuf tl ated into tl'le rumen to pressures of 10 and 20 

cm HOH and sustarned tor 5 minutes. 

At an intrarumen pressure of 10 cm HOH, the re J t.ction i n the 

amp ti tude and Cl'li!lracter of rumen contract i ens was preceded by a decrease in 

rumen myoelec'tric act iv ity. 

20 cm HOH, rumen contractions 

sp i king was a l so absent. 

'll'hen the in tri!lrumen pres~ure was susta I ned at 

disappeared witl'lin 2 mlr,utes; myoelectr i c 

Twenty minutes i!lfter the end of i nsufflatlon in the 20 cm HOH 
trial, secondary contractions were dittlcu l t to differen t iate from 

pr im aries on t he moti I ity record; however, the myoe t ectrodes enables rap i d 

discrlmmlnatlon. forty-se..,en minutes a f-t er insufflatlon, r um en pressure, 

rumen contract i ons, and myoelectric sp i king closely resembled 

pre-insutf t at i on events. 

During deflation fo ll ow i ng the 20 cm HOH trial, g as ·•as expe l led 

via two routes as ascertained by gas traps on the mask and the anterior 

tracheal cannula. Dur i ng the eructation reflex, gas escapea vii!I the 

anterior trachea l cannula on secondary contractions. When the i ntrarumen 

pressure exceeded 10-15 cm HOH, gas expultion occurred on some primary 

contractions at which tl~e intrarumen pressure exceeded the abi I ity of the 

partlllllly opened cardlac orifice to retain gas. Gas expel l eo on primary 

contractions escapes lnto the atmosphere ... ra the mouth and i s not a complex 

reflex: act. 

Because ot the de l ay In the myoelectric response to ele..,ated lntra­

rumen pressure, It is .suggested that a humoral mechan i sm is operating 

rather than a neural, although both may be Involved. Presumably, 

myoelectrlc actlvlty Is lnhibi"ted by the adrenal hor111ones, ep i nephr i ne and 

noreplnephrlne, ln response to "the stress im posed by i n -rr arumen gas 

lnsufftatlon. The possibility of the acting ot gastrointest i nal hormones 

of Kno•n inhib i tory act i on in other spec i es is not excluded. 

As the result of these findings concerning the Inhibit i on of 

myoelect rl c actf1,1ity du rin g elevated i ntrarumen pressure, there is a 

dist i nct poss i bil i ty tna t ru111en moti lity ,eases wher1 b l oat becomes 

excessi..,e. 

Ettects o t Grllin Overlaod Rumen Sras i s Fluio on Ovine Forestomai:h Acid-Sens i t iv e 

E p i t he I i a I Receptor s - E • C • Cr i c l1 I 011 an d R. K. Ch a p l i n , Depa rt men t o f 

Ve terlni!lry Physiological Sc iences, univers i t y of Sl!lskatchewan 

A lr nough l oss ot f orestom.llc h motl l iTy is a sal i ent fe.llture 

tne mechan i sm mediating i t i s sti ll noT k nc,rn. Sin ce r u men 

in ~]rain over l oad", 

fl ,~ : '.! c o l lect ea a-:-

rumer1 s t asis, i n s11eep tre,!l te<l • iTh vo l at i le tatty acids , can actlv .~te 

forestom!c h acie1-senslt1ve epi tn e t ia 1 recep t ors wh icn reportedly i n n ib i t 

retic u lo-rumi na l con-rrac -rio11s , the aim c t t h i s i r1ves-r-igat i on was to derermi,-ie 

• h e ,. r, e r r u m e n f I u i d s :::: o I I e c , e d f r o m '1 g r a i n o v e r I a o d " s n e e p. Q u r i ri g I o s s o t 

t ores-r-omac h mori I iT 'f •ere als o capai:, l e of act i ·•oT i ng these r ece;i-:-ors. 

"Grain o..,er l o oHI" .ias i nduced i n 4 shee p 'll i th perm ¢r1 ent r umen t is-r ul ae by 

in tro a uc i n g grouna ~ h ea r (~0 gm/K g body •e ignT) in .iater ( i :21 ; n to the ir ~ u~ e ~ . 

Ret i culo-rum ina l mo tili t y ,;as recor -0e o .. i tri a Mil l ar Mi ,;ro-t ip catneTer pres:;~·-e 
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Tra;nsoucer an a ..- um en f l u i d s a no 0 100 0 tor rne ju g ul ar ve i n •ere col l ecte o , :lit 

regular i n te rvl) I S, unT i l ru me n srasis d eveloped . Blood and rum e n fluid pH •ere 

me a s u red a i' co I I e c i' i on t i me a s •er e p a ck e d c e I I v o I J ~, "' , p I a s ma p rot e i n a n d 

pl asma osmolariT y . 

Forestomacn acia-sensii' i ve epi tn e l i a l recepTors were iso l a'l'ed i n natotnane 

anesthet i zed sheep using s i ngle ner\'e tiber recordings fr om the cerv i cal vag u s 

nerve. Rumen f l uid samp l es an d so l u -r lons ot ,a r i ous concentra rion s of aceTic, 

bu'l'yric, ano la cr i c ac ios were !ppliecl to t he ex pc, secl recepf iv e fi elds of these 

receptors. Ot 23 acid - sensitive ep i -rhelial receptors i sol a "te d , 13 we r e 

act i vated by the same min i mum concentra -r ions of acetrc and but yri c ac i os .e., 

10 mM (3 ) , 50 mM ( 1 ), 100 mM (6) , 150 mM (2) ano 2 00 mM ( 1) , 8 cy minimum 

concentrat i ons of butyric ac id !Ina each by m i n i mum concentrat i ons of acet i c 

ac i d and lact i c ac i d . Lactic acid elic i t ed responses i n 1 1 recepto r s, however, 

t n e effective concentrations were much greater than that ot eitner acetic or 

bu-tyr ic ac i d . 

Alth o ugh 21 receptors were tested ;dtn s a mples o f rumen t l uid, responses were 

on l y obTa in ed in 7 (33.3i l . Of these 7 rece p 'tors 4 (57.1ii res p onaed on l y 'to 

rumen tluid co ll ec,ed at r umen stasis. Th e re maining 3 recepTors responde d boTn 

to rumen t l uids ob-rained at rumen s tasis and •hen torestomach moti li ty •as 
normal i .e. normal rumen f luid. The responses to norma l rumen f l u i ds, however, 

e i 'the r had longer l atenc i es or sma l ler number of at:1' i on poi'enria l s t han 

responses elici-red by rumen f l u id col l ec-rea ar stasis. 

These results suggest tnat rumen f l u i ds obta i n ed at rumen stas i s, in "grain 

overload" sheep are capable ot exc i ting tores-tomach acid-sens i 'l'ive epiT h e l i a l 

receptors an o are more effect i ve than rumen f l uid obtained pr i or t o the 

impa i r ment a t torestomach moti I ity . (Supported by Saskatchewan rio r n ed Catt le 

Tr ust). 

MICR081 0 LOG Y 

h e Effect of Carbohydrale L i mita-rion on The Degradation and UT i i zar i on of 

Protein by t-11xed Rumen Bacteria - J . B. Russell, SDA and Corn e ! Univers i ry, 

Ithaca, Ne• York. 14853 

Procedure. Rumen contents from a co• fed a 'ti moth y h ay <J i et "ere sampled o ne 

hour after feeding, sQueeZe':l through cheese cloth, anij centr- i tuge o ai' 10 00 xg, 

15 C f or 2 0 m i nutes to remove teed part i c l es and protozoa. Resu l t ant 

s up ernatanf was cent r i fug ed a-r 10 , 00 0 xg, 15 C tor 2 0 m i nutes -r o h arves -t 

bac t er i a, and t ne eel I-tree supernatant "as dis carded. i sola-re o bacter ia •ere 

subseq u entl y inocJlated into an artificial medium conta i ning sa l ts, ~itam i ns, 

volati l e t at ty acids, sulf i de, a mmo n i a, and 4 0 mg/ I m i xed carbohydra-res ( eQu-!1 1 

p arts s oluot e sr ar c r, , ~ l ucose, sucrose, ma l tose, an o cel l obiose) to ac n ieve an 

Jptical den.; i ty of 1. 0. Twen ty -five mil l i li ters or tnis medium a n d bacteria 

•ere t:ien anaer-o n i ca l t y t~ansfer r eo to in c ubaTio n bot-ties contain i ng freeze 

,; ried case i n . 
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Experiment I. When casein was present at 525 mg/I and mixed carbohydrates were 
added at rates of 0, 40, 60 ana 160 mg/I/hr, eel I gro.,,th l<.07 h- 1 , ·, and the 
types of . bacteria ,;lid not appear to change during 6 hours at Incubation. 
Increases i n eel I prote1n were proportional To the r~re of carbohydrate 
addition, and net ammonia production was inversely proportional to carbohydrate 
aval labl I lty. Hourly sampling revealed that casein was hydrolyzed rapidly, and 
that this hydrolysis was accompanied by a marked accumu l at i on at extracellular 
peptides. Carbohydrate ava 1 labl l lty had litt l e i ntlue,,ce on proteolys i s or 
peptide uptake. 

Experiment 2. Incubation ot rumen bacteria wi th 0, 525, 2 100, and 8400 mg/ I 
casein under similar carbohydrate feeding strategies showed that proteolysis was 
subject to saturation kinetics. Increas i ng casein from 525 to 2 100 or B400 mg/I 
res ulted in 4 times as much extracellular peptide nitrogen, but ammonia 
production was stl I I minima l it carbohydrate was added at .160 mg/I/h r. When 
casein was increased trom Oto 52~ mg/I and carbohydrate addition was 190 
mg/l/hr 1 there was an 87% lncrease ln the yield ot eel I proteln. Further 
increases in casein (2100 and 8400 mg/I) caused only a s l fght increase i n cel l 
protein. 

Utl I lzation at Proteins from Intact-Forages by Pure Cultures of Rumen Bacter i a -
H. Haklmzadeh and B. A. 0ehority, Ohio Agr[cultura l Research and Development 
Center, Wooster, Ohio 44691 

An~ vitro procedure was deve loped to measure forage protein uti I ization by 
rumen bacteria. Graded levels of nitrogen, as ammon i um sul f ate, were added to 
"N-tree" complete media •Ith excess available energy. Tnese media were 
inocu la ted with five strains ot proteolytic r umen bacteria, and after completion 
of the fe r mentation ( IQ days), the concentrat i ons ot ma j o r end products •ere 
measured and standard curves were estab l !shed tor each organism. Freeze dried 
samples of 3 legumes and 3 grasses, eacn at four stages of matur i ty, were ground 
to either 40 mesn, 60 mesr, or . bal l-mi l led, and used as tl1e so le added nit rogen 
source In the "N-free~ m~d l um. 

~aturlty and partic le size d i d not affect N uti I ization b y the test organisms. 
Among stra i ns, between species and within soecies d i fterences for the organ i sms 
were signif i cant (P<.01}. The N util i zation from legumes or grasses was not 
d .lfterent. Correlation between soluble proTe i n (phys i o l og i cal Saline) and to,.a l 
prote i n di gest i on was lo"" ( r 2 - 0 . 16) . The d i gest i bi l ity ot t h e solub l e 
protein fract i on was slml tar among the organisms, but not complete. However, 
the d i gestibil i ty of The inso l ub l e p rote in traction varied from one strain to 
another and resembled the tota l protein digestion trom Tne i ntac,. forages. 
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_A_o_a~p_t_. a_t_i_o_·_n_t_o __ w_i_e_T_a_r__.._y_N_i _t_r_a_t _e_; __ E_t_f_e_c_t_s __ o_n __ v_F_A __ a_n_d.;_CH 4 Production Rates -

Pol. J. A l l i son, C . A. Reedy, ano H. M. Cook, Nat i o nal Anima , D isease Cenrer, 

USDA, Ames, Io wa 

Ruminal tlu ld trom adult sheep adapte<l to d i ets (I kg/d ay. 12-hr feea l ng 

i nterval) of al t alh-corn (3:2) plus NeN0 3 <O, 30, and oO g / day) was col l ected 

4 hou rs after feeding, stra i ned through cotton gauze and then incubate<! 2 hr, 

38 C) under co 2 with and w i thout added N03- or o2- ( 4 a,1d 10 mMl . R;iites 

of N0 3- reduct i on by rum i na l microbes I ncreased by as much as 20-fo,d during 

adaptation to d i etary N0 3-, wh i l e rates of N0 2- reauctlon I ncreased about 

3 - t o I d • •~ u a n t i t i es o t CH 4 p r o <l u c e d by in i c rob i a I pop u I at I on s f ·r om an i ma I s t e d 

a I I d i ets were less •hen either N0 3- or N0 2- was added. , nhibit i on of CH 4 
production by N0 3- was greater with N0 3- ;iidap e<l popu l at i ons, but inhibit ion 

ot CH 4 production by N0 2- was greater 11 ith rum i nal popu l at i ons· not adapted 

to N0 3-. Wit h rum i nal populations adapted to N0 3-, i nhibition ot CH4 
productlo.n by N0 3- appe;iirs to be due to diversion of H to red uce N0 3- rather 

than CO 2 , wh i le with unadapted popu l ai' i ons inhlb [ tlon ot CH 4 production by 

N0 2- appears to be due i'o i'oxlcli'y of N0 2-. 

Acetate produci' i on rates by both N0 3- adapted and nonadapted populations were 

g re ate r w he n NO 3 - was 1.1 d de d • Ac et ate prod u ct i on rates •er e i n creased I • 5 + 

.14 <SD} ana 2.0.:, .67 (50) told by addli'lon ot N0 3- at 4 and 10 mM, 

respeci'lvel y . Add i t i on to N0 2- marl<ed l y lnh l b l i'ed acetaTe and buTyrate 

produci'lon by microbia l popu l ations from sheep not adapted to dleTary 

populations from N0 3- adapi'e<:I animals. \ll i th m i crobial popu l .at ion s from srieep 

not adapted i'o N03-, added N0 2- led to accumulation of lactai'e, but this was 
not observed w i th No 3- adapted popula t ions. Thus, rates of VFA and CH 4 
proauction are changed by N0 3- and N0 2- and these changes ;iire Inf l uenceo by 

prior adaptation ot rum i nal popul ations to N0 3-. KEY WORDS: Rumlna l 

microbes, Ni trate, Nitr i te, VFA, Methane. 

Metabo li sm ot Ni trate and Nitrite i n Cel I Extracts of M i xed Rumen BacTer i a from 

Nitrate-Adapted Sheep - C. A. Reddy and M. J. A, I i son, NADC, Ames, low,1.1 

"Nitrate poisoning" often encountered In ruminants is due To accumu l ation at 

toxic nitrite (N0 2-) , produced by the reducT i on of d i etary n i trate ( N0 3-i by 

rumen bacteria. Howeve r, I ii'Tle l s k nown about the metabolism o· n i traTe and 

nitr i te by eel I extracTs of m i xed rumen bacteria. In tnls i nves igation, we 

studied the b i ochemistry ot nitrate and nitr i te reduct i on by cell extracts of 

mixed rumen baci'eria (extracts} obta i ned f rom sh~ep adapted 30 g/d of dieTary 

N0 3-. High l evels ot d i ss im i l atory type N0 3 and N0 2- reducTase 

activiT i es were observed in t h e extracts w i th H2 as the e lectron don or. The 

spec i fic aci' i v l tles (~ mol H2 uTll l zed/m i n/mg protein), with benzyl ·.-io l ogen 

( 5V) as t hee donor, for N0 3- and N0 2- reductase aci' i vities ... ere 140-160 

;iind 147-22 1 , respective l y, tor ex.tracts trom N0 3- adapted sheep. The 

corresponding speclt i c act i Y itie s for extrac s from sheep ted n o cll e1"ar y nitrate 

•er e I 5 - 2 0 t o I d I o • er • 11 C 3 - a n d NO 2 - were s To i ch i om e 1" r i ca I I y re au c ea t o 

ammonia; H2 :~o 3- and H2 : ~o ~-
" s 1"c l ch i ometrles .,.ere 4;1 ana 3:1, 

respect i ve I y . 

t '1 at f c,r NO 2-
The pH opTimum tor N0 3- reductase ac1"iv i ty was 
redJC~~se acTiv i ty was 7. S . 

7. 0 ..,.hereas 
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The sp~cltlc activ i ty tor N0 3- reduction with methy l viologen (MVl a~ thee 
mediator was less than 50% of that observed w•th 9V, whereas that with FAD was 
about 80% of that observed with BV. itt l e ac~,v i ty was observed with 
ferredoxin (Fd) trom Clostridium pasteurianu~ as thee- mediator. N0 3-
reducing act i vity was primarily membrane-bouncJ and was strongly inhibited by 
azide and hydroxyquino l lne-n-oxide. Chlorate-reduc i ng activity also observed in 
the extracts was strongly Inhibited by azide. 

A low potential electron mediator such as 8V appeared to be an ob l igate 
requirement tor N0 2- reductase activ i ty; MV was a poor substitute tor BV and 
no detectable activity was seen with either FAD or Fd from f..:.. pasteurianum. The 
No 2- reductase act i vity appeared to be equally distributed between the 
membrane and cytosol tractions ot mixed rumen bacteria but the spec i f lc act i vity 
with each tract i on was quite l ow, Specific act i vity increased tour-told whe~ 
the membrane and cytoso l tractions were mixed together. The results on the 
respiratory nature of N0 2- reductase activity were inconclusive. 

These results indicate the predominance of respiratory type N0 3- reductase 
activity i n extracts from N0 3- -adapted sheep. It Is attractive to specu l ate 
that the predominant rumen anaerobes i n N0 3- -adapted sheep may obtain 
additional ATP tor growth from electron transport phosphorylation coupled to 
N0 3- reduct i on (to ammonla) bye donors such as H2 , formate and reduced 
pyridine nucleotides. Th[s [n turn may mean greater microbial cell yields in 
the rumen of nitrate-adapted sheep, 

Nitrate and Fo.-mate Metabo l rsm by Whole Cel Is and Cel I Extracts of Selenomonas 
Rumlnantium - S. O. Feighner and c. A. Reddy, Mich i gan Sta t e Univers i ty, 
East Lansing, Michigan 48824 

Methemog l obinemia Is a tox i c i ty syndrome i n ruminants wh i ch r esu l ts from the 
absorption of toxic levels of nitrite, produced by the reduction of d i etary 
nitrate (N0 3 > by rumen bacteria. Nitrate metabolism in rumen contents has 
been Investigated J...!!. vivo and..!..!!_ "itro but l i ttle intormat f on is availab l e from 
pure cultures of rumen bacteria, Selenomonas rumlnantlum, a predominant member 
ot the rumen microflora in an i ma l s fed a variety ot diets and known to reduce 
N03, was chosen to investigate the physiology o f N0 3 me t abo l ism. Us i ng 
who l e eel Is and eel I extrt!lcts we provide evidence which suggests N0:3 
metabolism by i.:... ruminantium occurs by a d i ssimi latory patnwa y and can be 
coup l ed ro formate ox i dation to supp ly energy tor growth. 

Nitrate ll'letabo l ism In ..i:._ ruminantium strains H0 1 and H □ 4 was I nd uc ed by 
N03• Med ,~ m containing ammonia leve l s (2 0 mM) four to fiv~ til!'l&S the 
sat ur at i ng concentration tor growth did not a ff ect N0 3 rea uc i ng act i v i ty i n 
wl"lo l e cells. Both nltri e an d ammon i a were producee1 from N0 3 in washed ,.r10 1e 

ee l I assa y s us i ng ditnionite as tne electron (e-) donor, ihe product i on ot 
ammon i a t~om ~03 and n i t r ite was, nowever, only o~served i n wno l e ee l assays , 
t~e nit~ i Te reductase act i v i ty was l ost dur i ng The ~reparat i on ot eel 1 
ex·tracts, 
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~itrate reductiise acT iv i t y in s. rumin antiu cel l extracts •as predominat ly 
membrane assoc ia ted. The a pp arent pH opt i mum •as 7.0 with He pe s butter ana 7 ,5 

w i th Hepes -Tr i s buffer. The spec ifi c act i 11 i ty of N0 3 reductase was I .5-2.0 

fold greater with Hepes-Tr i s buffe r than with Hepe s buf f er. Th e apparent Km 

to r N0 3 reductase acti11 i t y in eel I extracts •as 0 . 2 mM. Met hyl 11 i o l ogen (~Y) 

and benzy l 11 iol ogen (E V) were eq u ally e tt ec-ti ve e medi a "tors w ith ai-rhionite. 

Ho •e11er, BV was si g nitican-rl 'f bet-i-er using H2 a nd formate as e- donors. 

C lostr i dium pasteurlanum r erredox i n was l nact i 11e as an e- carr i er. 

Formate denydrogenase acti vity i n ce I I ex t rac-rs was detected spectr-o­

photometr i ca I l y , Methy l ene blue and 6Y •ere ef f ec-r i ve e- acceptors (39 .5 and 

29,0 nmol formate oxidized/min / mg protein, respectively). MV was on l y 20S as 

effect i ve as BV in the spectrop h o t ometric assay. 

Ni -i-rate r-eduction by gro•ing cu l tures was acce l er-a t ed when f or-mate •as inc l uded 

i n g l ucose-lim i ted syntheti c medium. Molar g rowth yields tor S. rum i nant ium 

increased i n t h e presence of N0 3 • Moreover, N0 3 plus formate signifi cantly 

f ncreased Yg l u compared to g l ucose a l one (80.4 11s 60,41. A l so, In the absence 

ot g l ucose, ,o3 plu s forma t e co uld function a s a source of ener gy tor gro•t h 

of S . r um inantium , 

T he resu l t s demonst rate the S. rumin ant i um po ssesses both a resp i ra,ory t y pe 

N0 3 reductase and a f ormate dehydrogenase . Th e N0 3 reQ ~c tase can b e coupled 

to forma t e oxidat i on to gen era te ATP (oxidative phosphory l a t i on ) for growt h , 

In vitro I 3 C-Measurements of the Con tr i but ion ot Megasphaera EI s den ii to 

Rumen Lacta t e Fermenta"t ion - R , A. Prins and G. H. M. Counotte, Laboratory ot 

,.._n i ma l Nutrition, v e re r- i nary Facul t y, Ya1e I aan I, 3584 Cl UT rech T , 

Th e Netherla n ds. 

Since Megasp h aera elsdenii ferments a variable par, ot DL - l ac -i- ate to butyrate, 

measurement ot th e per-centage of OL-la c tate fermented to prop i onate 11ia the 

acrylat e pathway in rumen contents wi I I underestimate the p ar ti c i pation of th i s 

organism i n the fermen ta-r ion ot DL -lact ate. Therefore, a t echnique was 

described to measu re simu lt aneous l y the per-ce n tage of pr-op i o n ate formed -rnroug h 

the acrylate pathway and the part o DL- l actate fermented to but y rate. Th is 

techn i ,:iue (descr i bed in App l . En 11. Microbiol, 42:649-655, 198 1 ) in vo lv es 
I 3 c -FT nuc l ea r magnet i c resonance measurements~t l abel distr i but i on i n 

prop ionic and bu-ry r i c ac i d s fo rmed trom DL - I 2- 13cl l acta t e a tt er i ncubation 

of th i s compoun d •ith r-ume n co n tents. Fr om a numbe r ot measureme n ts w i th rume n 

con t ents of dairy cattle a n a11era g e contr-ibut l on o t ~ e l s d eni i to l actate 

t ermen-ration ot 7 4S Cstandaro <Jev i ation, 131, ra n ge 61-97% ) •as fou nd, 

I mmediate l y a fter feeding, t he cont r i bution o t M, e l sden i i t o l actate 

f ermentation increased sharpl y po ss i bly as a conseciuence of catabo l i te 

~ epr-ession of l acta t e ter-mentat i on ~Y su g ars in other r umen oac-re r i a. 
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Diurnal Changes in Carbohydrate Fermenting Bacter[al Groups In the Rumen of 

Steers Fed Two Dltferent Diets - Jane A. Z, Leed le, Marvin P. Bryant, ana 

Robert 8. Hespet I, Department of Dairy ~~:ence, University of I I I inols, 

Urbana, llllnols6I801 

Diurnal variation In bacterial numbers and carbohydrate fermenting groups in the 

rumen ot s1'eers fed two different diets was tollo•ed. Mature, rumen-fistulated 

Holstein steers were fed maintenance level, high forage or high concentrae diets 

once daily. Maintenance was determined on a metabol lzat>le energy ratl"ier ttian a 

dry weight blllsis and diets were tormulated In 75/25% proportions of alfalfa hay 

and concentrate materials. Samples of rumlnat contents were manually collected 

at -1, +2, 4, 8, 12 and 16 h post-feeding. The bac'terial populatlons obtained 

after blending the samples were assessed for alrect and vlable counts and the 

size and distribution ot carbohydrate fermenting groups. Carbohydrate groups 

•ere determined using anaerobic rep I lea plating techniques with a series of 

dlfferen'l'lal carbohydrate media. Corresponding ruminat fluid samples collected 

•ere analyzed tor fermentation acid5, carbohydrate, ammonia and pH. 

Results showed that llti"le dlurnal change occurred In total bacterial numbers on 

either diet-. Both diets had lowest viable cell counts at 2 h, totlo•ed by a 

gradual Increase to hlghest counts at 16 h post-feeding. Changes In the 

carbohydrate groups did not correspond entirely with the predicted pattern for 

termentatlo~ of the teedstutt components. Soluble carbohydrate fermenters 

predomlnated at al I times In both diets. Bacterial groups fermenting pectin, 

xylan and cellulose reached maximum population densities at a, 12 and 16 h 

post-feeding, respectively. flt. slmllar pati"ern was observed on the high 

concentrate diet except these groups were lower ln proportion. The slmi rarities 

in the bacterial profiles between the diets were unexpected but probably due to 

maintenance feeding. The stebl I lty of the rumlnal ecosystem observed was also 

supported by the rumlnal tluld measurements •hich exhibited I ittle diurnal 

change. The neerly Identical ;iH profiles showing no severe depression even on 

the high concentrate diet suggested that the composition ot the diet has tittle 

to do with the resultant microbial population. Rather, the data suggest that 

the overal I energy content of the diet wl I I ultimately affect the carbohyarate 

group composition of the ru~en bacterial population. 

Maintenance and Selection of Monensln-Resistant Bacteria In the Rumen -

K. flt.. Da ... son and J. A. Sol i ng, Department ot Animal Sc i ences, Uni·,erslty ot 

Kentucky, Lexington, Kentucky 405~6 

Habitat-simulating and substrate-specific mea i a •ere prepared wltn 

energy-depleted rumen fluid and were usea to compare monensin-resistance ana ~ne 

compos1"t[on of the anaerobic bacterial popula"tlon in the rumen ot s-reers on 

monensln-contalnlng and monensln-tree rations. Total anaerobic counTs on ihe 

habitat-simu l ating medium ranged from 9,3 x 10 9 to 8.5 x 10 1° CFi.J/g (dr·; 

wt) ot rumen lngesta and wel"e not significanTly aitterent in anima1s receiving 

monens.in (33 mg / kg) and animals on monensln-free rat i ons. The mean pe:-centage 

ot tne tote, population resis-rant to 10 mg monens,n/ml ot mediu~ was 
slgnlti.::antly greater {P<.05) in anlma ! s recei ·.ing tne monensln raf"ion for 33 

days wl'len compared to animals en a slmi lar monensln-fr-ee ration (63.6% and 

32.SS, respectively). Increased monensln-resistance tended "to aevelop later 

than the cnaracterlstlc decreases In acef"ate: propionate ratios and remair. 

slgnlflcantly gre~ter In :nonensln-fed an i ma l s for ai leas"t 20 days af"ter 

monens-in was delet8d from "the ration, 
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Monensln supp l ementat i on d i d not sl g nitican l y a l ter · h e p r oport i ons of t"le 

to tal populat i on capable for us i ng g l ucose, starch, cellobiose or trypt i c:.~ .. as 
energy sources. Percentages ot monens i n resistant anaerobes with g l ucose-, 

starch- and eel lob i ose-usi n g groups from monensin-ted .an i ma l s were not 

s l gn i f lcant l y d i f f erent from those on monens l n-free rat i ons. 

resistance i n trypticase - us i ng populations was higher (P<. I 0) 

animals than In animals tad monensin-free ri,-rlons (64.0S and 

However, 

i n monens i n-ted 

I 6, I% 

respective l y ) . Th e contrlbutions of g l ucose - and starch-us i ng popu l o!!lt i ons to 

resistance In the to1'al popu l at i on was sign i tican1'Iy l ower i n monens i n-fed 

an i ma l s when compared to animals not fed monens in . However, "t h e contribut i ng o f 

these populations to resisto!!lnce tended to Increase when monensln was removed 

from the diet. 

Th i s study suggests that monens i n can select monensin-res i stanT bacterial 

strains in the rumen wl1'hout i nfluencing the total concen1'ration of ba cte r i a. 

Th i s adaptive cnange coula not be associated with the major saccharolytic groups 

but was ret lee-red in organ i sms wh i ch use peptones .iis energy sources. 

Phenylprop i on l c Acid, a Grow"th Factor to r Ruminococcus Albus St rai n 6 -

R. E, Hungate and Robert J . Stack, University of Ca l l forn l a-Oavis, 

Davis, Ca l i forn i a 956 16 

Phenylpropionic acid can accoun-r fo r part of the stimulatory ettec1" of rumen 

fluid on the rate ot growth and ce l lulose digestion by cu l tures of Rumlnococcus 

albus strain a. The chemica l l y defined medium has 5upported consl5tent growth 

I n da l ly "transfers of a one percent l nocu l um trom a 24-hour broth culture 

contain i ng 0.3S pebble-mi I l ed eel lulose. Disappeara nce of ee l lu l ose has proven 

to be a more cons i stent and rel lao l e criterion of growt h than h as the i ncrease 

I n O pt I Ca I den S i t y Of Ce I I O b I OS e b r o th Cu I t u re s • A s I I T "t I ti a s 3 ;.!M 

phenylpropionate gives maximum response. 

Fe rmen tat i on o t Ce l lu l ose by a Rumen Anaerobic Funous in the Absence and 

Presence of Rumen Methanogens - D, O. Moun-rtort, Cawthron lnst i1' uTe, Box 1 75, 

Nelson, New ZeaIan(I and T. Ba u c h op, Applied Biochem i stry Div i s i on, Depa r tme n t ot 

Scient i fic and Industrial Research, Pa l merson North, New Zealand 

From the t ermenTat i on ot ee l lul ose by an ovi n e ru men anaer o b i c fung us, mo l es of 

product as a percentage ot the moles of hexose f ermente(I were : acetate, 72.7; 
co!!lr b on dioxide, 37.6, formate, 63. 1 , ethanol, 37.4; lacta t e, 67.0; and hydrogen, 

35.3. When the fu~gus was cocul t ured with rume n m~1'hanogens acetate was the 

major produc-r ( 134, 7 S> and carbon d i ox i de i ncreased ( 88 . 7 %) . L acta"te and 

ett'iano l product i on decrei!lsed t o 2.9% ano 19% respect i ve ly , ittle formate was 

aetected ( l j), and hydrogen d i d not accum ul a t e. Su bstantial amounts of methane 

were produced I n the co cu I tu re ( 5 8. 7 S l , Stud I es w i th ! 2- 1 4 C I <t: c et 1l t e 
i nd i catea that acerate was not a p recursor o f methane. The demonstra-rion of 

.:e l lulose terme n "tat i on by a f ungus extends the range of known rumen organ i sms 

capaole ot ~art ; c i ~, at i n~ i n ce l lu l ose alges-rion a nd p rov iaes further suppor-r tor 

~ role of anaerob i c f..irg i in rumen fi ber d igest i on. The etfect ot the 

methano g ens on .,. e l)attern ot fermentation i s i nterpreted as a s h i ft i n t low of 

eiecTrons away • -c m e l ec·ron-s i n k produc ts to metha n e via h yclrogen. T he sru ay 

provfdf3$ a n ew 8xc1mp i a ct in"termicrotlial hyd rogen t ransfer and the first 

de,monstrat i or. ,,. h ·1drogen formation by a fun g us . 
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The Microb i a l Fer mentat i on In the Termi t e Hfn di;iut ; A Comparison t o the Ru me n -
O. A. Odelson and J. A. Breznak, Mi ch i gan State Un i versity, East Lans i ng, 
Michigan 488'24 

The abundance of In f ormation on the rumen fermentation a f fords a sound 
theoretical bas i s from whlch to evaluate gut fermentat i ons In other Impo r tant 
h erbivores. Accordlnglyi we have sought to understand the f ermen t at i on o f wood 
by the h i ndgut mi croblota of ter mi tes, ReT'lcul l termes t l avlpes (Kollar), and t o 
evaluate the rele\/ance of mlcrobla l metabolites to the car bon and energy 
requirements of the Insect. Focus has been on volatlle f atty acid (YFA) 
production by the h l ndgut mlcroblota, and parameters measured Inc l ud ed: t h e 
i dentity and extracellular poo l size ot VFA's ~ situ; the l n ~ rate of 
productlo_n ot VFA's; the contr i bution ot eel lu l ose and hemicel lulose carbon to 
VFA formation; the re l ative Importance of protozoa and ba cteria to VFA 
production; and the Importance ot microbial VFA's to t he te r mite's resp i rator y 
requirements. Although termites resemble r umi nants In h1Hlng a 
ce l lulose-dom i nate nutrit i ve regime, as we ll as a pt"omrnen t gut fermentat i on 
mediated by both protozoa and bacteria, significant differences were apparent. 
Among these was the str i king dom i nance of acetate In the YfA poo l ot the term i te 
hlndgut (90 mol %>, con1pared to t hat of the rumen (60 mol J}, and the l ack of 
s i gnificant eel l u1olysls by term i te hlndgut bacter i a. A further d i f f erence was 
the more I i mlted Importance of methane as a product of the termi t e hlndgut 
fermentat i on. Neverthe l ess, both animals employ the same strategy to sa ti sf y 
their energy requfrements, r.e., aerobic oxidat i on of VFA's der i ved f rom 
microbia l fermentation ot teed polysacchar i des. The dlttet"ences i n fermentat i on 
patterns in the two animals may reflect a greater I nfluence ot protozoa In wood 
polysaccharfde fermentation I n the termite h l ndgut. 

Kfnetlcs of H2 Consumptfon In t he Bovine Rumen - Joseph A. Robinson and 
James M. Tled j e, Michigan State Unl\/ers i ty , East Lansing, Mic h igan 48824 

Hydrogen I s a key Intermediate In the anaerobic degradation of organ i c matter, 
since rts concentration l nf l uence5 both rates of or g anlc matter process i ng and 
the qualitat i ve nature ot t h e products generated i n me th enogenlc ha bi tats. For 
these reasons, an understanding of the kinet i cs of hyd r og en p roduction and 
consumption I s Important. The k ine t ics of r umlna 1 H2 consum p t i on and tu rnover 
were i n\/est l gated us i ng a gas-rec i rcul a t i on s yste m -t hat a ll owed f or 
sem i -cont i nuous monitor i ng of H2 and CH 4 i n gas phases equi I ib rated with 
e i ther diluted or undil u ted r umen flu id , 

The kineT'lc nature ot r um i na l H2 consumption was determine d by performi n g 
progress curve experiments, wh i c h each l nvolveo fo l lowing 'th e consumption of 
a d ded H2 i n T!'l e gas phase o t T'h e gas-rec i rculation system. H2 cons umpt i on 
by rumen f l ui d approx i mates ~l c hl!lel ls-Men~a n kin et f cs wnen r umen f lu i d i s 
d i luted t o overcome phase- t ransfer l i mi tat i o n s. H 2 !( m' s ran ge d f rom 4. 2 t o 
9.2 mic r ~molar. The Vmax es Ti mates, a fT ar be in g correc t ed f e r t ~e 
c!l lut l on factor requi r e d to c l rcum venT' trans f er llm l Te t i o ns, ranged from 1, 2 1' o 
2.6 ~lcr o mo l ar / ml n . 
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Tha turnover of Hz in und il uted rumen tluio, i ncubated i n the 

gas-recirculat i on apparatus, was determined two ways. The f i rst involved 

measuring endogenous CH 4 proauction by rumen f l uid and multip l yi ng by four to 

obtain i nstantaneous rates of H2 Production. T rnover times tor H2 were 

ca l culaTed by d i vioing The Hz production raTes into 1-1 2 poo l sizes tnat were 
concomitant l y measured w ith CH 4 , The second procedure by wh i cn H2 turnover 

times were computed emp l oyed mean Vmax and Km estimates and the 1-1 2 
pool concentrat i ons. Thus, we computed Hz~ v i tro turnover times us i ng H2 
product i on rates in "the t i rst case and H 2 consumpt i on rates in the second. 

When the H2 concentration ad attained a near ly steady-state concentration t h e 

turnover times computea, using rates of H2 product i on and consumption, agreed 

and were approx i mately second. Turnover of the Hz poo l ~~ was 
estimated i n a fis.tu l ated cow us ing poo l size intorm aTion and mean "'max 

and Km estimates. Turnover times for the H2 poo l ..!...!!_..!...!...!...! were abou"t the 

same as those compu"ted tor undiluted rumen fluid lncuba"ted in the 

gas-rec i rculation system ( viz,, approximate ly I second). 

The I nfluence of Niacin Supplement ation and Nitrogen Source on In V i tro 

Rumen-L i ke Fermen tat i ons - O. R. Shields, D, M. Schaefer ano T. w. Perry, 

Purdue Univers i ty, ~est Lafayette, Indiana 47907 

A semicont i nous culture technique ,;as uti l ized to lnvestiga"te the i nfluence of 

niacin supplemertat i on (100 ppm based on the total weight of t l ask contents) on 

rumen-I Ike fermentations, Either NH 4 Cl or a soybean meal-like mixture ot 

crysta 11 I ne amino ac Ids wi,s used dur Ing a ser I es ot 6 hours or 24 hours 

I ncubations hav i ng a fluid retent i on "time ot 1,33 days. Glucose, maltose and 

cellobfo.se were used !!IS the carbon and energy sources. M i crob ial pro"tein was 

measu red by centr i fugation {24,000 x g> of tl'le spent cu l ture fo l l owed by wasning 

the pellet with methanol and sonlcating to disrupt in tac "t cells. Protein was 

determ i ned using the Bio-Rad protein assay, Niacin was determined using lloyd 1 s 

reagent as The v i Tamln carr i er and CNBr tor the color development, 

Establ i shment of rumen•llke fermenta tions was confirmed by l ow Hz 
concentrat i ons and relat i vely normal propor"t f ons of acetate, propiona te, and 

butyrate (59:23: 13) after 3 days of incuDation. Rega r d l ess of nitrogen source 

and leng th of I ncubation n i acin supplemen"tat i on Increased (P< , OSJ mic robia l 

pro-tel n synthes i s (co ntrol 7,70 vs niac i n 13.69 mg/g substrate added) and niac i n 

concen"tration (contr:o l 9,2 vs 16,3 ug nlac i n/g spent culture.) Th e I ncreased 

niacin concentration i ndicates that tl'le catabol i sm of supplementa l n i ac i n was 
in complete, Th i s resu l t may be confounded by t he probab l e l ack of spec itici"ty 

of the niacin assay for trie vitam i n. Metabol i tes ot niacin ma ·t n ave been 

produced durin g '!'he [ncuba'l'ions but detected as the v i tamin. Total pyrid i ne 

nucleotide pool concentration was increased (P<.05) by n i ac i n supp l ementation 

reg ar dless of nitrogen source during The 6 h ours incubat i ons. Ammonia levels 

were lower during ~he 6 h o ur s versus the 24 hours incubations wl'l i cl"I fndicated 

ra p i d micr-obia l growth Ji.;r i ng 6 nours Incubat i ons. Ni ac i n had no i nf l uence on 

ammonia l evel. Tryptopt.an content -:it microbia l protein tenaed to be higher at 6 

llour s due to niacin supp l ementat io n, ho•ever 1"!1is could be a result ot an 

irocreased i ntrace ( iu l~r frett trypotoohan concentrat i on and not to a high er 

i n corpora1'1on i nto -n i crobial protein , otal g as proc'uction or methane 

p roduct i on and pf' were not i n l uenced by nitrogen source or nia c i n 

supp l ementat i on. In concl u s ion , 1'he semi cont l nous cul"ture techn i Que •as usefu l 

i n estab l lsning rum.in-li~,e t armen-tat i ons in • ni ch niacin supp l ementation 

i ncr9ased effic i enc y ~f m i crob i a l protein syntnesis. 
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A Posslb l e Role tor the Rumen Mlcrof l ora In the Etiology of 
Po l i oencephaloma l acia - Th:>mas R. Haven and Daniel R. Ca l dwel I, Di vislo-n of 
Mlcroblology and Vet6r 1 ~-ry Medicine, University of Wyom i ng, Laramie, Wyoming 
82071 

The rumen contents of range cattle su f fering f rom acute pol i oencephaloma l ac i a as 
judged by cllnlcal symptoms, bra i n hlstopatho l ogy, and b l ood serum thiamine 
def lc l ency were exam i ned to determine the quanti t a ti ve and qua I l t at l ve nature o t 
the mlcrot l ora associated with these an i ma l s I n comparison t o that associated 
with the rumen of a healthy cow on a roughage diet. The co l ony counts ln 
nonselectlve medium 98-5 per gram of rumen contents ranged between 1.5 ~nd 2.0 x 
10 8 and were statistical l y Indist i ngu i shable. However t he mo r pholog i cal 
character of the associated microbes Iso l a t ed randomly and nonse l ectlvely from 
the rumens ot pol loencephaloma l acla-affected an i ma l s was mar kedly d i fferent tram 
that of a healthy animal on a roughage diet, and contained a high percentage Ian 
average of 77f.) of cocci or coccobacl I lary _ gram nega't i ve rods. Curved rods, of 
any gram react i on, comprised l ess than 1% of t~e Iso l ates. As judged by t he 
relatlve peak heights at 265 nm of the 590 uM thiamine added to un in ocu l ated 
broth medium and of t hiam i ne remaining in cu l tures after growth, between 78 and 
100% of the bacteria assoc i ated with pol loencephaloma t acla-a f fected an i ma l s 
degraded th i amine. Some lso l ates degraded as much as 60% of t he th i am i ne 
supplied. Under ldenTl_cal conditions, only 14S of i solates trom t he healthy 
animal degraded thiamine and n~~e of the Iso l ates degraded more t han 30% ot tha 1 
suppl led. Pol l oencephalomalacla may result from an Increased percentage ot 
rumen bacteria capable of th i amine destruction, lead i ng to a rum i nant thiamine 
def iclency. 

The Ro l e of Rumen Microbes In Pasture B l oat - K.-J. Cheng 1 , R. E. Howarth 2 , 
w. Ma j ak 3 , and J. w. Cos t erton 4 ; Agr i cu l ture Ca n ada Research St ations, 
1Lethbrldge, Al berta; 2 saskatoon, Saskatchewan; 3 Kam l oops, Br i t i sh 
Columb i a and 4 Unlverslty o f Ca l gary., Ca l gary, Alberta 

Our stud i es on the lnltlal rate of release o f nut r ients from forage legumes by 
l eaching (dry matter loss In rumen flu i d medium, i n the absence of bacteria) an d 
t h e sequence of events ln the d i gestion of l e g umes by rumen organisms showed 
that leaves of bloat-causing l egumes (al f al f a , red clover and wh i 't e clover) are 
i nitially l eached, invaded, and di g ested taster than th ose o t bloat-sa t e leg umes 
(salnfoln, b i rcsfoot trefo i l an d c i cer mi lkvetc h ), These resu l ts are cons i sten -r 
wi th our results ob t ained w i th a mod i fied..!..!!. vi vo nylon bag techni q ue to measur e 
t~e extent of l eat tissue disrupt i on of bloa t -caus i ng and b l oat-sa t e l egumes by 
r uinen m I cro bes. 

Dal l y b l oat I ncidence, . r umen fluid composi t ion, &nil mi cro bi al ac -tf vlty were 
recorded In r umen-t l stulated catt l e tad f resh ;9 lt al t a. Da l ly meas u rements o t 
In i tia l rate ot digestion by the ny l on ba g tec h n l c u e were mo oerate l y 
wel I-correlate d wi th d;9 i l y bloa t l nciilence. he concentration o f c h lorop hyl in 
r umen fl ui d, ml crobll!I I act i v i 'ty in the r um e n t l u i :J, and the fl occu l at i on ot 
r umen mater i a l s before teed l ng were higher tor b l o ated catTle 't ~an or 
n on-b l oa 't ed ca ~ t l e. 
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Tnese exper im ents provioe a n e,; explanation for legume pastu r e bloat i n -r- hat t h e 

rap i d in i t i a l d i g Gstion of l eaf t issue re l eases f i ne part i c l es hat act as 

nuc l e i tor gas format i on caus i ng f l otat i on ot tne di gesta. Fur t P'ler, 'l'P'le r-apid 

rupture ot mesophy l I eel I s and The i r ch l orop l asts accelsrates tne release of the 

proteins and f att y ac i ds tha "t promote foam f ormat i on. 

In shor-t, rumen pastur-e bloat r-esu l ted n,rou gP'l nigner m i crob i al acT i vity i n "the 

rumen due -ro the inab i lit y to c: l ear the f loccu l atea fine feed particles That are 

colon i zed with m icrobial co l onies. This, i n turn, pr-ov i oed the ac -r ive 

i noculants t or rap i d i nitial d i ges-rion of fresh in j es'l'ed l eg u me to produce 

f oams, and rap id f ermentat i on and microbia l colon i zation of tine part i cles 

provided the force for f l oating of the whole d i gesta resulting in "the condi"t i on 

o f pasture bloat. 

These stua i es a.,e pr-ovided t e basis for breed i ng a b l oat-sa f e al f al f a cu l T i var 

by select i ng for low i n i tial raTes of diges"t i on. We have suggested that a 

25-30% reduct i on in dry matter loss after- 6 hours o f di g estion would be r-eQu i re a 

to reach the bloat-safe thr8sno l d, 

The EsTab l ishment of Bacterial Po ulations in tne Di estive Tracts of Newborn 

ambs Througn r n e lnocu 1aT i on of Selecteo Bacter-ia - J.- J . Cheng and 

2J . w. Cos1'erton, 1Agricu 1Ture Canada Research S1'ation, Lethbridge, A l ber-ta, 

and 2 o epartr.nent o f Biology, Uni.,ersl-ry of Ca l gary, Calgar y , Al b erta, 

Inocu l at i ng newborn l ambs with a mixture of mic:roorganisms i sola'ted from The 

ruminant di gest i ve trac-r had a very bene1 1cial etfec-r on rate of ga i n as 

compared to un l noculating ne,.,born l ambs rearea u n(ler vivar i um conoit i ons, Al I 

of the l ambs ( 12) i n th i s study main'tained good general health and very i T tle 

diarrhea was detected at any po i n-r throughout the exper i ment. Al I the l ambs 

were we i ghed at slaughter- ( 12 0 days ) ana tne i nocu l ated g roup nad each ga in e d a n 

average o f 231 co., kg) more than those ot the contr-ol group. The much hi g ner 

urease act i vity of the digest i ve tract tissues o f some animals i n the inocu l a"ted 

group inaicated tnat the or-ganisms i n the i nocu l um could establish themselves as 

t i ssue-adherent popu l at i ons t h roughout the trac"t, and this eleva"te d tissue 

ur-ea$e ac i v i t y was especiall y notaole i n "the reticule-rumen an d o masu m. h e 

i noculated group also showed higher microb i al activ i ty in tne rumen f l u i d i n 

tha t both total bacteria l count and fermenTat i on rate were elevated. No obYi o us 

d ifferences between the rumen t I u id of t h e i nocu I a Ted ana co n tra I g roups wer e 

seen w i th r espect t o pH, alka l i ne p nosphatase, pr o Tease, I i pase an d t h e nu mber 

of pect i nd i gesting bacteria. The t i ssue-assoc i a -r ed alka li ne ph osp h atase 

act i vites i n t h@ duodenum and smal l intest i ne were seen t o b e s l evated in most 

o t the l a mbs in th e inoc u la t er:l grouo. Th e h i g her t i ss u e l e v e l s of alkaline 

p h osphaTase of r n e duodenum and il e um i n l noc ul a t etl l am o s ma y b e assoc i ated • it 

hig ner rates o t absor- prion Oy t h ese tissues, 
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Etfect of Feeding Strategy on Rumen Nitrogen and Car bohydrate Escape i n a Da i ry 

Cow - P. 

Ithaca, 

H. Rob ; nscn, C. J . Sn i ffen, P. J. Yan Soest, Cornel I Un i vers i ty, 

New Yori\. 

Dairy cows are increasingly being fed pre-mixed rations. Research on feeding 

frequency of mixed rations has l ed to reco mmendations to i ncrease the number o t 

daily otterings ot teed to S1' imula-r-e product i vity. One 540 kg HolesTein cow 'tlas 

t i tte d with a rur.ien cannual and a cannu l a (allowing complete Oi gesta d i version ) 

In the proxima ! duodenum . Rat i on (70% forage, 22S cracked corn, 7% soybean 

mea I) was fed at 6.56 kg ( low or 16.40 kg (High) per day (OM) either in one mea l 

at 15:00 hrs. ( I X) or e i ght equa l meals (BX) at three hour i nrervals at ano 

post 2:00 hours. Co llection of 18 rumen and ouodenal spot samples were made 

every three hours over 72 hours for each combination ot feeding leve l and 

frequency in a way to allo• a sample to be taken every 40 m i nutes on a 24 hour 

clock. Rumen organic matter digest i on was higher w i th BX over IX but showed 

I ittle ettect of feed[ng level. This difference was p r i mar i ly composed of 

organic matter potentfal l y diges-r-ab l e post-ruminal ly, with ac i d Cletergent f i bre 

componen'ts showing l i tt l e effect of feedfng frequency. Duodena l non-ammonia 

n I trogen as a percen'Tage ot n r trogen intake was l ower for 8X and I X, aga i n 

showing li ttle ettect ot feedfng level. Thfs drop reflected decreases In both 

bacter I a I and escape teed n i 'trogen tor BX. The data suggest 'that if Intake is 

I l mited Increasing the feeding frequency has a negative impact on rumen nitrogen 

and carbohydrate economy. 

Rare Earth E l ements: .Affin i ty for and Bind i ng By Cei I Wal I Fractions -

M. Al l en, P. J. Van Soest, M. Mc6urney and P. Horvath, Corne I I University, 

Ithaca, New York 

Rare ear'th elements can be used to measure the cation exchange of plant ee l I 

wall surfaces. The binding at metal ions by plant flbe~s Is of interest 

re l at i ve to the ouffering capacity of fiber In the rumen, factors influenc i ng 

the attachment of bacteria, and as passage markers. Reauced l a g t i me and r ate 

of fermentat i on are correlated w i th cation exchange capacity of NOF. Eighteen 

e l ements of period I I l a (Sc, Y, Lal rare earths (Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy , 

Ho, Er, Tm, Yb, L u ) and period I Va (Zr, Hf) were exam i ned tor su i tabi I i ty as 

particula t e l abels. Purcnased ox i des ~ere .con v erted to acetates (rare earths ) 

or sulfates IZr an d Ht). React i v i ties of La, Ce, Sm, Yb, Zr an d H f were t esred 

toward acetic acid, polypneno l s, pectic acid, etc. Attacnment t o i so l ated NOF 

of al f alfa and gras-s was ob-ra i ned b y incubating f i bers i n neutral bu t tered 

solu-r-ions. Attacnment torces were assa'(ed by soaking i n ammon i um acetate sod i um 

l auryl sulfate (SLS), £OTA, peps i n-HC I solu t ions, and 48 ho u rs i n viT r o 

digestion with rumen fluie1 ( I VO J, La, Ce, Sm an o Yb were re moved b y EOTA, 

peps i n HCI an d partially by acerate but no't Dy IVC or SLS. La, Sm, Ce, . 'l' b, ?.r 

and Hf var i ably reduced organic IVD. Zr ano rlf are very slow ro r eact requir in ,; 

days to pre o ar e s Tab I e mordants hat res I s T d i g est i on and s o I u t i on i n ·a w i d e 

Yarie~ -~ ot so l vents. Yb re d uced wettao i li"t ·t of f i bers an o prod u ced un. i quel y 

h y drophobic pect~te and tannat~ perc i plta r es, 'l' t otter s new 
me".'hooologies t or pec ti n and tann i n. Sc and Lu haYe s i mi l ar 

p h ys i cal p roper-r i es wortn l n vesti-gat i ng. 

ana t y T i ca l 

i ,iterestin,g 
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NUTR !T ! ON 

Th e Influence ot Feed and Water Withdrawa l on the Site and Extent of Weignt oss 

_i_n _ _ S_l_a_u_a~h_t_e_r __ S_t_e_e_r_s_U_ n_d_e_r __ v_a_r _l_o_u_s_ H_a_ n_d_l _i _n_g~_R_e_g~l_m_e_n_s - • M. Asp l und, apartment 

ot Animal Science, University of M i ssouri, Co l umbi a, Missour i 65211 

Rate of passage, retent i on tim e, turnover r a t es and other i mportant r umen flow 
parameters tire obvious l y inf l uenced by the dyn am i cs ot liqui d flow In the rumen. 

Previous work with sheep force-fed fixed water:feed ratios indicated that waTer 

restr i ction de-.reased di g esta f I ow but d I a n ot greo!lt I y I nt I u ence teca I or 

urinary water ou-rput over a short t erm. I t was a l so seen that the physical form 

of the teed i nfluenced the ra t e of water intake. I n a ser i es o t exper i ments i n 

which slaughter steers had feed and water wit hd rawn for var i ous lengths ot t i me 

under a varie'l'y of ho l ding and hauling cond l 'l' i ons, several observaT i ons were 

made: 

I , ExcreTo!I lo ss accounted tor one - tn I rd or I ess of t h e tota I 

we i ght losses observed. 

2. Rumen content 

total weight 

l oss could accoun -r for a maximum o f 4 k g o f 

losses, wh i ch •ere as h i gh as 30 k g. 
:3. The moisture l evel of rumen con-ten-rs was not a l tere d by 

w i thho l a lng of feed and water up 'l'o 48 hours. 

4. Water l oss, apparently from the carcass by insens i ble 

routes, appeared to be the largest single fac-ror I n 

•e i ght loss. 

Wh i le these data are l arge ly infer"en'l' i al, i T appears 'l' ri a T iT would be logical To 

'l'es'I' the hypothesis that diges-ra passage from the rumen I s si gn if i cantly 

influenced by the mols'l'ur-e level In the rumen and 'l'ha-r water i nflux through the 

rumen wa I I is noT a major factor. 

The Effect of Age or Rumen D eve l opment on the Drug-Me-tabollzing Enzymes i n Lung 

and L l 11er of Goats - T. i.4. Bray and F. E. Bur l ey, Department ot Nu'l'r i tion, 

Univer-s i 'l'y of Guelph, Guelph, On-r-ario N t G 2WI 

Drug-metabo l izing enzyme sys-rem appears to be the predom i nan T ca'l'alyst f or th e 

metabol i sm ot no'I' only drugs, ou'I' also of en11 i ron menta1 'l'ox i ns, Th e pr i nc i pa l 

ot the react i on is 'l'o convert I ipophi I ic compo u nds To water solub l e . products for 

excret i on. The rate of metabol i sm Is an impo rTan'I' fac'l'or in determin ing th e 

pnarmacologica l and t ox i co l ogical propert i es of var i ous drugs and c ompounds. 

Various f actors can attec'I' the act i vit y of t ri i s enzyme syste m , s u c h as age, 

species, sex, nu'l'r i t i onal sti!l'l'us of tile animals, or exposure to ot her drugs. 

l nforma'l'ion concerning '1'11e ac'l'iv i ty ot the drug-metabol izlng enz y mes in rum in a nt 

i s lim ited. The m i crob i a l me-rabo l• sm i .1 'l'he rume.n may i nfluence the basal 

enzyme acti11 i ty ot the anima l s. The Ob J ec-r i ves o t th i s st udy were I ) to measure 

the effect ot age or rumen d eve l opmen'I' on Th e actlvi'l'y of 'l'he drug - meta b o l I zin g 

enzyme system of the l ung ani:l i iver of goa-rs in 3 age groups; at l:l lrth (5 days 

o l d), weanl l ng (6-10 wee~s o l d ) and mature (3-6 y eo!lrs old), 2) to determ i ne 'tn e 

i nduct i on of the enzyme system b y scd : um pri enobar bi tal ( F9 ) a nd the in h i b i tion 

o ~ p i p er on y I b 1.1 t ox i d e ( 3 T l i n ea c h age g r o u p • i h e c y to c h r om e ? - 4 5 O co n 't en -r s o t 

t h e I i v~r and l ung were I -ass i n t h e newborn t h a t t h at of The wean I ing or ma'I' re 

goats. Thare was no s i gn i ficant c t, ange In t ne se .parame t ers be-:-ween ll'eanl l ng 
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a n d ma t u r e go a t s • Th a e n z y rn e s y s t em I n the I u n g w a s ca, n s i s t e n t I y 1 ow er t h a n 

that of the 11 ver I n o I I age g roups. In the I ung s of 1:1 I I age g.roups, t here was 

no dete~Ta bl e benzo tol pyrane hydroxytase or N~demethylase activity. 

Admlnls~ratlon of PB induced hepat i c cy t ochrome F-450, however, PB was not a 
sulteble I nduce,- In the l ung ot goats. Plpe,-onyl butox: i de rnnlb t ted this enzyme 

system In wean I I ng a,nd mature but not in newborn goats. 

Influence of Captan and Difol~tan on Ruminal Metabo li sm i n the Ovrne -

S. I • Sm it h and J . ,._. Bo I r n g, Department of .,_n I ma I Sc fences , Un i v er s rt y of 

Kentucky, Lex: l ngton# Kentu cky 40546 

Two experiments wel"'e conducted to detel"'mine the ef f ect of administra t ion of 

captan and di fo la tan on rumlnat metabol Ism i n l ambs. In the f i rs-t expe,-lments, 

0,80,260, or 440 ppm of dif otatan were adde~ to a diet conta inin g 11 % crude 

protQJ n. Twenty-f1::n:1r l amc .s 1iu1re al totted to 't lH1 tou.r d fets. Rumen ammon la 

va l ues were lowe,- (P<.08) fn anlmols ted the drug tndlcatlng a possible 

sup.ression of proteolysts and/or deamlnat l on. Sh if ts In volati l e fat'l"y ac id 

pel"'centages we,-e also observed. The percentages of acetate and butyrate were 

10111e,-ed (P<.05); tha-t of propionote was Increased (P<.05) Indicat ing potentielly 

lmpl"'oved energet i c efficiency. The second experiment was desfgned to 

inv estigate the effects of captan on l"umlnal metabol I sm, as wel I as the 

medlati~n of these ettects according to frequency ot ad~fnlstratlon. Twenty 

wether r ambs wel"'e rondom l y at I otted to four d I ets pr'ov I cl In g the equ Iva I ent of 

I 60 p p111 capten In tile tot a r d I atary cir y matter, wh t ch was adm i nistered I, 2, or 
4 1" I ra es d a I I y • Ag a I n • t ti a r a w e r e s h I f ts I n ,- u m i n a I v o I a-+ I I e . f a tty II c I d s • Th e 

percentage of acet11te decreosed {P<.08) and that ot bu ty,-ate I ncreased (P<.08). 
Th ere were also ettec-ts due to f,-equency of adm i nistration of captan. The 

pe,-cen-tage of prop i onate was highest (P<. I 0) i n an i mals receiv i ng captan only 

o n c e d a i I y • Rum e n om ma n I o a n d pH w er e n o t e t t e c t e d { F > • I O l • 6 o t h o t t hes e 

drugs showed po'l"ent l al for I mproving nutrient u t i I i z.at i o•n by the r-umlnant, bu t 

further wol"'k l s warranted to determine optimum dosage leve l s. 

Effects of Monenstn Upon In ta k e endUtl l lzation o t Grazed Forages and 

Interaction wi th Forage Oi ges-tlbf I fty - W. C. El I is, X: . R. Pond and 

O. S. Delaney. ~n i mal Science Department, Te,cas A~~ Unfversrty, 
Co I I eg e St lit I on , Te,cas 77843 

Eftec'ts ot supp,lemen'l:al monensln (0 or 13-89 ppm), upon d i gest i bi l[ ty (DOM), ra te 

ot dfgesta passage (KP), f ecal output (FO), und i gested dry ,matTer t i 11 ( UOM FJ, 

forage ln take t:!='ll and l nt11ke ot digestlbloa DOM ([) OM I) 111.11s '!leasured in 14 
graz i ng tr i a l s. DO,M of cantro·l tor11 9 9 (O OMC , w i thou t Sujl-p ! emental monensin ) 

r II n g e d f r om 3 7 • 4 t o ~ ; ~ 4 ~ Mo n e n s I n r n c r ea s e d D OM v i a i n c r e a :s i ,n g d I g e s t i b I I I t y 

of ti ber CONDf) of 1"he ,fllegn i tude wh I ch was Inverse l y r ed a.tad to 'tile redu ct i on in 

ir.:.P d u e to monens In. Tl'I is sugg ests the increased ONOF was caused by increased 

res i dence time In the r- 1.1111en ti/KP) due to monensln. Mo,nens. I n i nf l uenced FO, F l , 

D~F and DOM I In a cu b i c l n ter11c'tlve fas h ion wit DOMC. r,,lla:x i mum pos i tive 

r-esponse to ~onensln tmonens i n - con Tro l / con Tro l) occur~d w i t ~ foreges of 55 
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DOMC with no response w i th forages ot 44 an d 64 D MC as esrimated fr om a cubic 
regression mode l . These sa me measurements were negative ly affected by monensin 

at OOMC <44 an d >64. These resu I ts sugges t "that, when supp I amen-red to med i u11 

qual lty forages <D OMC at 45-64), monens i n i ncreases grazeo torage i ntake 11 l a 

increasing UOMF and ONOF. When supp l emented t o poorer qua I i ty fo rages COOMC 

<44) monens ln reduces f O and Fi more than i s compensated for by ONDF and thereby 

reduces DOM I . Apparently Thi s occurs by r educ i ng KP in a d ig es-r i ve system wh i cn 

already h as maximum ti I I and cannot further compens ate by incre as i ng UOMF. T h e 

progressl11e l y re duced response t o monensin wnen sup p lemented to fora ges between 

55 and 64 OOMC i s suggested the resu l t o f a progressi11ely reduced I nvolvement of 

fi ll In determining Intake w i t h metabolic reg ul a-rion becoming dom i nant a-r 64 

DOMC . These r esul "t s suggest a major effect at monensln i n f oraging animals i s 

upon KP and consequently up on DNDF and UOMF. The abl I l ty ot the anima l "to 

accomodate i ncreased UDMF and tne I mportance of physical.!'...! me'tabol ic re gula t ion 

ot i ntake Then determines the consequential responses i n F O , Fl a,nd DOMI. 

D i gest ible Energy and Estimated Net Energy in Soynulls for Dairy Cows -

W. O. Odwongo and H . R. Conrad, Ohio Agricu l tura l Research and Development 

Center, Wooster, Ohio 4469 1 

Evid ence accumu l a-red over th e past severa l y ears ind i cates t h a 't so yhu l Is conta in 

p olysacc h ar i des that are read I ly diges"tib l e i n t h e gut ot r umina nts. 

Consequent l y, It has been observed that soyhul l s ha11e a h i gh potentia l as 

l ngred l enTs that cou ld be routinely or regularly i nc l uded In da i ry rations to 

prov i de read i ly termentab l e carbohydra"tes. An exper iment was conducted, 

therefore, "to study the energy In-t ake and efficiency ot utl l l za-r l on by d air y 

cows fed diets contain ing soy hu l ls In wnic h soy hut ls, Solka Floe, an d urea 

rep l aced the corn and soybean meal i ngredients of a conventional dairy ration. 

The second ob j ective was to eva l uate mi l k yi'alld and composit i on i n an i ma l s fed 

d iets with soyhu l ls. Th e th i rd object i ve was 'to assess the bo dy weight c h anges 

ot the an Im a l s ted such d i e-rs, T h e diet conta in ed 37.5j soytiu l t s, 21j beet 

pulp, 20S So l ka F l oe, and 4.2j urea i n t he concen t ra'te portion. I n add iti on 

2.5-3.5 kilograms of hay were fed. The convent i onal ration con "t ained 40% 
concen'trate, 4Qj llay, and 20j corn s i lage on a dry weigh "t bas i s, A sw i tch- bac 

tria l over two l acta'tions was u sea to eva l uate th e di e -t s. The resu l ts snowe d 

that the difference i n digest ibi I i ty was th e ma i n ettec-r. Th e a v erage 

dl gest l b l I ity ot th e soy hul I d i et was approximate l y 60% ot "th e dig estib l e 

energy; conventional ll i et - 69% of tr,e dig estib l e energy, Th e energy at the 

soy ll u l ls was u't i l i zed to meet t!HI re qui r ements of the dair '( cows for mi l k 

production w i t h the same eft i clency as the conven "tion a l d i et. 

Digest ibi l ity and Utilizat i on of Wheat Straw D iets Supp l emente d ... ith Bypass 

Prote i n - J . R . Males and R. H. Pr itchar<:1, lillash i ngton State Univ ersity 

So y bei,n l'lleal-urea, torll'la l:l e hyd e tr-ea-r ed soy b ea n me a l -urea , hign u rea ( 50i ot 

supp lementa : n i t rog en) and soybean mea l (SBMJ protei n sup p l ements were compare o 

to d ~ter mi ne their ~ttect on ni trog en u t i I i zation ( NU) and d ry matter 

digestit.Jility (DMD} of w"leat straw (WS) diet s. The composi tio n ot the 4 

peile t ed di ets ... a s : ( 1 , 91 . 6% WS, 0 .4j bar ley ,-D.2l t a t, 0 .4:f; u rea, 7 .4% SEM 
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(9.4S crude protelnl; (2) 91.6% WS, 0,4% bar l ey, 0,2S fat, 0,4S urea, 7.4% F-SBM 

(6.6% crude prote i n); Ul 84,5% WS, 13,6% barley, 0,5S t a-r, 1.3% urea (8,4S 

crude protein); and (4) 86.1% ws, 3.2S barley, o.:H tat, 10.4% SBM, (9.5% crude 

protein). Diets were arranged i n a Latin square des i gn, and ted to 16 yearl i ng 

wethers contlned to metabolism crates. DMD was higher (P<,05) with diet J than 

2. Coetf i c l en-rs ot OMO were 44,0 .!:. 2.9, 27.3 .!:.2,1, 40.0 ..:!:_ 1,9 and 42,3 _:!:_ 1,8 

for d I et s I , 2, 3, and 4, respect i v el y. 0 I g est i b i I I t y o t a c i d detergent t I b er 

was s I m I I a r I y a t f e ct e d b Y. d I et , A p par ant n I tr o g en ( N ) d I g es t i on was I ow er • i th 

tormahldehyde 'tr eated SBM than al l other treatments (F< .05), Type of pro'te l n 

supplement a l so affected The uTlllzatlon of N apparently absorbed. The 

percentage of N absorbed That was retained was highest with diets l and 4 and 

diftered from 2 (P<.05). The mean percentage of absorbed N reta i ned tor each 

diet was 14.4 + 10.2, -29.1 .!:. 10.2, -4.4 !. 4.1 and 14.I !. ~.5%, respective ly . 

Th ree rumlnel l y tlstu l ated l ambs were randomized across the exper l menT and t~d 

these same d i ets to help character i ze rumlnal fermentation. Two hours after 

feeding, the "'ean levels of ruminal ammonia (mg/di ) and v.otat il e tatty ac i ds 

(umoles/111t} (acetate, prop i onate and butyrate) were 10.5 .:!:. 2.8, 7.7 !. 2.7, 12.2 

.:!:. 5.1, 6,6 _:!:_ 3.6 and 66 !. :S, 57 .!:. 5, 70 .!:. 3, 73 .!:. 13 tor the 4 d i ets, 

respective l y, These d11ta ref l ec-r that urea can successfu l ly rep l ace as much as 

15S ot the supple1T1ental Nin a WS d i et (IJ, but may be ot l im ited va l ue when 

Included at h ig her l evels DJ. This occurred i n sp i te of the tact that urea was 

fed at or be l ow the urea fermentation p~tenT i a l of the diets Involved. 

Formaldehyde tre atment of SBM l lmlted cr-ude proTe l n avallab l li~y result i ng In 

lowered dry !!latter dlgestib l I lty and nitrogen utl I lzatlon. Whether this Is the 

result of overprotection ot SBM protein or decreased rumina l fermentation ot WS 

cannot be derived from these data. However, depressed ac i d detergent fiber 

degr-adatlon I nd i cates that termen-ratlon was depressed. This points out the need 

tor further stud i es to evaluate the relative usefulness of supp : emen"ting low 

qual lty forages wi th bypass pro'ta l n. 

Amino Acid and Fa'tty Acid Olges't i on In I ntest i nally Cannulated Cows Fad Heat 

Treated or Raw Soybeans - M11rshal I D, Stern, Department ot Anlma I Science, 

University of Minnesota, St, Faul, Minnesota 55 10 6; and Larry O. Sa'tter, 

Oep11rt111ent of Da i ry Science, Un i versity of Wiscons in , Madison, 'll l scons i n 53706. 

Four l actat i ng Holstein cows, surgical l y prepareGI w i th rumen tis"tu l as and simp l e 

t-type cannulae in the duodenum and Ileum were used I n a 4 )( 4 Lat i n square 

exper i ment. Wnole soybeans (RAW), Soybean meal ( SBM) ana whole soybeans 

ex-rruded a1' I32C (1.32) ana 149C (149) each provided 50% of tne protein In d i e-rs 

compr i se<l of grain, corn s il age and hay. Each exper i mental per iod was 14 days 

In duration Includ i ng a 10-day adjustmen't per i od. Samples of rum i n al, duod&na 1 

I I ea I and feca I contents were t111ken -on days I I -14. L anthanu m •as used as a 

marker to measure flow anci dlges-r l b i I lty of nu-rr i ents. Long c h a in fatty ac i CI 

compos i T i on of "th e 3r11ln mix-rure con-ra inin g extruoeCI soy~ea n s aT I49C decreased 

by :58S when co mpareGI t o the grain mixture contain i ng raw soybea n s. T h i s •es 

procab l y due -ro oxidation ot ~olyunsatura -r e o taTT y ac i ds when soy oeans were 
heated. Ci6:I tatty acid absorl)Tlon In the s111a JI Intestine (SI) was two -ri mes 

greeter t or cows fed t~e ex-truded soy~ean di ets T h an the SB~ ano r ew soyoean 

:J i 9-ts, Rum i na l Cl&',Jradat l on ot d , etary a mino ac i d s ( deter,ilned by d l fterence 

us i ng OAP as a m i crob i al m,?lrk.er) ano am i n e ac id (,,._ A l tJ i gesTion are preser, t e<:1 
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RAW SBM 132 149 

Degradab il it y at ,., ,., in ru me n , ' 74 72 59 58 

A p,, I n -r ake, g /d 2064 2 0 8 1 20 8 5 2097 
,., ,., f I ow io d u o d en u m, g /d 2 0 9 0 2265 23 l 4 236 1 

AA a b sorpiion i n s I I g /d 1459 1617 1749 1777 

A.A absori:it l on In SI , % 70 71 76 75 

Results from his exper i meni indi cate t h a -r pro-r e in degra d ation i n Th e rumen was 
lower wh en soy b eans were exi rud ed a "t 132 and 149C. To t a l am i no ac i d f l ow to t h e 

duodenum and subsequent a b sor p T i on i n t l"l e s ma l I i n test i ne ( g /d) wills l owest for 

raw soybeans. Essent i a l am in o ac l d absorption from the small inTestlne was also 

lowest f or raw soybeans, wh i le cows fed whole soybeans extruded a t i49C had _ 

grea"ter absori:it i on o f hist id i n e, arg i nine and p n en y l alanlne when compared to the 

SBM diet. 

Ra t ionale tor Ca l cium Soaps in Rum i nant Nutr i t ion - D. L. Pa l mq ui s t and 

T. C J en ki ns, Department- ot Da i ry Sc i ence, Ohio Agricu l tural Research and 

Deve l opment Cen t er, Wooster, Oh io 44691 

M l l k pr o d u ct i on response to ad d e d tat In dai ry r ations i s we l I - d oc um enied. 

Convent i ona l U.S. da lr y ra t io n s conta i n 300-4 0 0 g t atty ac i d / c o w/ da y . 

P,,dd i tiona l o t 500 g t at t y ac i d i s r eadily accepted In Euro p e ; stu d ies w i th 

"protected" fillt5 show responses i n ml l k and fat prod uction up t o at l east k g 

added tat/c o w/ d ay. At the latter i ntakes tree t a t can have severe l nh l bitor y 

ef f ects on r umen eel Julo lytl c activity, wit h o ecreased ace t ate /p rop i onate rat i o 

and milk ta -t content. In ea r l i er experime n ts we showe d di etar y calc i um to h ave 

I mportant I nt I uence on Tota I d r y mat t er and ac id deter g ent t i ber (AOF) 

digest i bl li t y. We theorize d that calcium l n t eracteo 1111th fa t i n the rumen to 

f orm inso l u bl e soaps, removing t heir I n h ibitory act i on. SubseQuently, stu di es 

i n v i tro and i n v i vo showed Ca soap forma1" I on was only 40-50 S complete, and 

satura -r e d t a t ty ac i ds were pre f erent i al l y p rec ip i t ate d . Next we t o und t hat 

preforme d ca l c i um soaps ha d no I nh i b i tory e ff ec t s on f i ber d i ges ti on i n v i t,o o r 

I n the r umen, as measured by d uodena I Sill mp 1 i ng. F ive percent t a I l o w ta t ty aci d s 

added to t h e rat i on dry matter r educed dlgest i b i I ity of ~D F ( f r o m 51.5 to 44.9Sl 

i n lactat i ng cows, whereas the sa me amount as Ca soaps ha d no etfec t ( 49.6% ) . 

Dig est I b l I i i" y o t sotip fatt y ac i d was e q ua l t o c o n v en ti ona l l y -ted ta-r. Fa-r 

corrected milk p r oductio n of co ws fe d 5S ca lc iu m soa p was 8S g reate r th a n n o tat 

con t r o l s, a nd 9.6% grea t er tn a n 5S fat co n vent i o n a l ly f e d (p re l i m i n ar y d ata ) . 

Ca soaps o t so y ta t ty ac i ds f e d ( 1250 g/d ay l To a c ow i n mi d - l illc t at i on in creasea 

mi l k ll no l e l c acid conten t f r om 3,2.l to 10 . IO S i n 4 8 hours. O ie i c acid 

Increased trom 26.3% to 36. I S; l i nolenlc ac id increase d trom 0 .7% To J .6S; 

stearic an d b ut y r l c ac i ds •e r e uncnange d , whereas o t h e r major mi l k f att y ac id s 

decreased. 

we su g gest tnat ca l c i um soaps may p rave to be a v iab l e a l ter n ative t o 

formaldehyde-trea t ed protei n s as a means of p r ote cting ru me n mlcrobio -r a trom ~h e 

toxic ef f ec t s ot feeding h i gh l eve l 5 o t tat. 
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Gnotoblotlc Lam b Responses . to Llnolelc Acid- G. G. Bruckner, Department of Food 

Science, Cornel l University, R. E. Tuck.er, DeparTment ot Animal Sc i ence, 

Unlverslty ot Kentucky, H. A. Gordon, Department of Pharmacology, University of 

Kentucky, G. T. Schell Ing, Department of Animal Science, Texas A&M University, 

and G. E. Mitche l I , Jr., Department ot An ima l Science, University of Kentucky. 

A factorial exper i ment involving gnotob l ot i c (GN) and convent i onal (CV) 

colostrum deprived lambs and diets formulated to be adequate (Cunnlngham and 

Loosli, J. Anlm. Sci. 13:453, 1954) or def i c i ent In llnole i c acid was conducted 

to determine the effect(s) of the mlcroflora on the avallabl li ty and utlllzatlon 

of an essent i a l fatty acid (EFAJ and the physio l og i cal consequences of an EFA 

deficiency. Futhermore, I t was anticipated that parameters associated with GN 

and CV lamb l ower bowe l function, i.e., Cl-, Na+, K +, etc., m i ght be 

characterized. Germtree Isolators and equipment were constructed tor housing 

and maln'tainlng the animals. Lambs were obtained by ster il e surgical procedures 

and housed In the star[ I• Isolators or In conventional me'tabol Ism stat Is for 60 

days. Skimrutd cows• milk with 6% hydrogenated coconut oil and vitamins A, 0 , 

and E added .!..!...!2- CL> or without (D) 0.32J of the total ca l ories as I lnolelc ac i d 

was homogenized, bottled ~nd autoclaved. It was fed to appeTlte 3-4 times 

dally. GNL lambs galned signltlcantly taster- and more efficiently than the 

other treatment groups. The absence of dietary I lnolelc ac i d decreased llver 

and spleen weights, and In general, suppressed organ development with excepTfon 

of the brain. Red blood eel I hemolysls was not affected by treatment. Plasma 

prostaglandlns Indicated a slightly decreased plasma PGB . leve l tor the ll nole i c 

acid deficient groups. The ratios between 5, 8, I I eicosatrlenolc (trl)/5, 8, 

I I, 14 elcosatetranolc (tetra) acids suggest an EFA deficiency condition If 

values are greater then 0.4. The I iver and plasma tr I/tetra rat i os of the GN 

and CV lambs I ndicate the fol l owing: (I) tr I /tetra va l ues tor~ treatment 

groups were above 0.4 even with I lnolelc supplementation at 0.32% of the tota l 

calorles (2) absence ot dietary I lnolelc ac id resu l ted In a 5-10 told Tri/tetra 

ratio Increase In the plasma and li ver samp l es. Furthermore, kidney and brain 

tr I/tetra rat i os were greater than 0.4 ln GND and CVD lambs, but not In the 

L-supplemented counterparts. Brain tatty acid ratios did not ref l ect the EFA 

status of tr-ie anima l as we ll es the other samples tested. The Influence of tl1e 

presence ot the mlcroflora on t h e tissue fatty acid profile was primarily 

ref l ected In the ~edlum chain tatty acids, with significant reductions observed 

i n the percent ot C-14 fatty acids In the C'r versus GN liver samp l es. The 18:1 

to 18;2 ratio (with exception of bra i n tissue ) appears to correlate wel I w i th 

the EFA status of tl'le neonetal l amb. The lower bowel pareme Ters wh i ch were 

assessed indicate that the GN neonatal ruminant, although show i ng signs ot 

"chron i c milk d i arrhea", differs In ci- and dr·f matter percent of its lo•er 

bowel co n tents from the "classic rodent model.~ In conclusion, the data show 

that neonata l colostrum deprived l ambs have an EFA requirement an d suggests tnaT 
this level i s i n excess of 0.32% ot the tote l ca l or i c ln~ake as I l nole i c ac i d, 
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Im pact of Oi er ary Ph osphor us on Ca lc i um Homeostas i s ln t he Par i partur i ent Da i r y 
Cow - B. A. Bar'ton, N. A. . J or g ensen, an d H . F. e uca, Oepar Tm e n'I' ot Dairy 

Sc i ence and B i ochem i stry, UnlverslTy of ~lsconsln, Madis o n, Wi sconsin 53706 

A s t udy was cond u c T ed To d erer min e 'th e i nf l u ence of phosphorus conc en'tration In 

'the dry cow ' s ol et on Vi t am in O merabol I sm and Th e incidence ot p arturi ent 

paresis. Th i r ty aged c ows ( 10/group) were tad one ot t h ree experimental diets 

tor 28 days prior to calv i n g . Dally ca l cium Intake was 3X the maintenance 

requirement tor ei,ch cow wh i le dal ly phosp ho r u s i ntake was .7 X, I X, and 3X 't r-i e 

maintenance req ui rement. Maintenance req ui remen'ts for ca lcium a nd phosphorus 

were based on The 1976 NRC-Oai r y. Th e Inc i dence ot parTur i enT paresis was 20S 

(2/10} i n eac h group. Precalving and ca l v i ng plasma phosphor u s concentration 

reflected di etary phosphor u s l nTake. Plasma magnesium conce n 'tration was not 

I nfluenced by 'trea t emen't. Hypocalcem l a accompan i ed ca lving i n a ll groups. Cows 

ted The l ow phosphorus d i et (.7X requ i rement) h ad higher p l asma calcium leve l s 

at 3 and 5 days postcalv i ng than did cows fed phosphorus at I X and 3X 
ma i ntenance req ul remen'ts. Dietary phos p r-ior u s had no ettec't o n p l asma 

hydroxyprol ln e, 1, 25-di h ydroxyv i tamln D, or 24,25-dihydroxyv i 'tamin D levels. I n 

concl u s ion , It appeers that d i e t ary phosphor u s concentra't i on ( range .7X, IX , 3X 
requirement ) d id not have a signif i cant lmpacT on ca l cium homeostas i s dur i n g 

parturition. However, cows fed the low phosphorus diet did have hig her p J asma 

ca l cium levels at 3 and 5 days postcalving, whi ch may ret J ect a p recon d i tion i ng 

ettect of l ow d i etary phosphorus on Vi tamin D tar g et tissues. 

Re l at i onships between Rumen Fermentation Paramete r s and B Vit am i n Nu trit i on o f 

Steers - R . A. Zinn, F. N. Owens and R . L . Stuart, Animal Sc i ence, Depar tm ent, 

Ok l ahoma Sta'te Un i versity, Sti I l water, Ok l ahoma 74078 and Ho f fman L aRoche, Inc., 

Nutley, New J ersey 07110. 

Four Angus s t eers ( 258 kg) w i 't h cannu l as in 'tr"le p rox im a l cluodenum and di s t al 

ileum were used i n a 4 x 4 atln square expe rim ent to s tudy quantitat i ve aspec'ts 

ot B vitam i n (thiamln, rlbotlevln, s 6 , niacin, B 1 2 l nut r l't l on. The 80% 

concentrate, corn b ased d i et •as ted at 1.2, 1.5, 1.e and 2, 1% of body we i g h'!' o f 

steers. Rat i ons were meal f ed at equal I nt er v a l s t wice da i l y . Es 't i mates of 

p assage of d lg es t a were b ased on compos i tes o f spo't samples obt i11 in ed from the 

duodenum, ileum and rectum using c h romic oxide as a mark.er. St eers ted a t 2, 1% 
of b ody weight r"lad net microbial clry matter t low to the duodenum o t 619 g/day, 

{based on nucleic ac i ds ) an d f ermented 2234 g ot o r ganic mai Te r i n Th e rumen. 

Da l l y in't<!!Ke, duodenal flow, I le-, 1 t l ow ano teco?I I ou'tput of v i tamins were; 

T hiamin - 7.2, 33.2, 7.6, 5. 0 mg; Ribof l av in - 26.6, 49.8, .38.7, 21.9 mg; s6 
- 14.3, 58. 1 , 8.3, 10.0 mg; n i acin - 130, 6 16, 106, 76 mg, B 12 - 0 , 10.9, 

4,9, 5.6 mg . Reg r ession (R 2 ) ot duo ae nal fl ow of B v i 't amins and ne 't microb i a l 

fl ow 't o th e duod e num were: Thiamln, .6 8; R i bo f l a vin , .2 9; s 6 , . 77; l acln, 

.74; ana a 12 , .53. 
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Effect of Heated or Unheated Soybeen Mee I with or without Nlac l n on Rumen 

Protozoa - s. M. Oennls, M. J • .A.rambel, E. E. Bartrey, D. o. Rfddel I, and 

A. D. Dayton, Kansas State University 

Four rumen-trstulated Holstein cattle with reentrant duodena l cannulas were 

assigned to each of tour treatments In a 2 X 2 Latin square design. The diets 

were unheated soybean meal (SBM), unheated 5MB + niacin, and the concentrate was 

a pelleted mixture of corn starch, dextrose, SBM, fat, minerals, and vitamins. 

The catt l e were kept fn lndlvldual stiills iind fed three t i mes diilly. Niac i n 

(2g) was placed dlrectly [nto the rumen at eiich feeding. Cattle fed the heated 

SEIM (tab l e 4) had fewer Entodlnium, Dlplodlnium, total protozoa {P<.0I), 

Ophryoscolex, and lsotrlcha (P<.05) than those fed unheated SSM. Addition of 

niacin to heated SMB Increased Entodfnium, Oip l odlnium, tota l protoza (P<.0I), 

Dasytrlcha and lso-trlcha (P<.05) . in rumen fluid above "that of the untreated 

controls. Only Diplodlnlum (P<.OIJ was Increased when niacin was iidded to 

unheated SBM. Niacin addition to heiited SBM Increased protozoa! numbers so that 

they equal l ed or were greater than what was tound with unheated SBM with or 

without nracln. Increases in protozoa, especially Entodlnlum and Oipl-odlnlum. 

may b• responsible tor Increased propionate and ammonia production observed when 

niacin is added to the diet. 

Evaluation ot Several Methods Used tor Estrmat l ng Rumen Mfcrobial Protein 

Synthesis - M. J. Ara11bel, E. E. Bartley, S. M. Dennis, G. S. Dutva, 

T. G. Nagaraja, D. E. Nuzback., D. O. Ridde ll, A. D. Dayton and S. J. Ga l ftzer, 

Kansas State Unlverslty 

Two rumen-tistulated cattle were assigned random l y to each of three v i rtua l ly 

protein-tree semipurltled diets that varied In ratio of concentrate to roughage: 

30:70, 50:50 and 70:30. Fo l lowing a 14 day adaptation rumen samples were 
collected on three consecutive days to Iso l ate m i xed rumen bacteria and protoza. 

On days 21, 23 and 25 rumen contents were hand mixed and sampled prior to and at 

l, 2, 3, 4 and Sn after feed i ng (0800hJ. Tota l YFA product i on rncreased from 

67.2 umo l es/m l tor cattle fed the low concentrate diet to St. I umoles/m l In 

cattle ted the medium concentrate diet. Totiil VFA production declfned In catt l e 

fed the h i gh concentrate d i et {7.3.2 umoles/ml ). Butyr[c and valerrc ac i ds 

I ncreased as concentrate ted Increased. Rumen ammonia and urea were h i gher In 

cattle fed the medium concentra'Te diet ( 16.6 and 17.4 mg / di, respect i ve l y) 

compared to high concentrate (11.5 end 1 1.2 mg/di) and l ow concentrate diets 

(9.0 and 9.7 mg/di, respectively), Tota l nftrogen content of rumen tluld 

Increased as concentra1"a fed Increased (2.:3, 2.7 and 3.I:S-, respectively). Total 

rumen bacteria l numbers were l owest In the low concentrate diet 

(.0.:3XIOIO/ml), but did noT d lfter I n the med i um (6.14 X IOIO / ml) or h i gh 

concentra r e (5.69XI0 I0 ;ml) d[eTs, Totti l rumen protozoa did no-r- d itter i n 

cattle fed the low ( l.84.:X: 10 4/m l ) or med i um concen1"r!ll -t e ( 2.44X 1o4 ; rn l ) 

diets, but were higher In cattle fed 1"he h i ~h concen-r r ate diet (4.07XI0 4 / rnl ) , 

Increas i ng the amount of concentrate In the olet r nc r ease d ATP product r on { 10.4, 

19.2 and 34.4 ug / m l rumen f l u i d t or l ow, medium and hlgn concentrete die -t s ) , 

Am l noethylphosphonic acid (P.EP) was not toun d i n i sola-r-ed r u men becter i a, while 

d i am i nop l me l ic ac i d (OAP) was 110-r- found In I so l ated rumen protozoa. Rumen 

microb i al pro-rein product j on ( Barr me-r-hodJ decreased es level of concentrdt~ f@o 

fncreesed (224.0, 192.1 tind 67,4 mg mlcrob l al N/ g tota l N, rescec-tive l y), J si n g 

RNA as a microb i al marker resu l ted In Increased microbia l s y nthes i s ( .:36 1,6, 

586.8 and 839.1 mg N/g total N, respectively ) as l evel of concentrate fed 

Increased. Microblal protein production using DNA as a mar k er 
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was unaftectea oy diet. Using total amino acid nitrogen as the reference 

microbia l 111ar-ker- resu l ted in l ower estima Tion s ot mi crob i a l proTe i n syn-r h es i s 

(regar(lless of aietl wiT h the Barr, RNA, ONA , OAP ano AEP me-rhods. 

Effect of O i et on Amino and Nuc l e i c Acids o t M i xed Rumen Bacteria and Protozoa -

M. J. Aramtle l , E. E. 8a r Tley, G. S. Oufva , T. G. Naga raja and A. O. Oayton, 

Kansas State Unlver-slty 

Seventeen spec i es ot gram-pos i t iv e and -negat i ve rumen oacter l a were grown 

anaer-oo i ca l l y In pure cul't u re. The amino ac i d composit i on between gram-posit i ve 

and -negative organisms was noT different, The -rota I nitrogen content of 

gram-negat i ve bacteria (10.80%) was higher than gr-am-pos i tive or-gan i sms (9.93%) , 
The ONA-N:tota l ratio d if tered between gram-positive (8 .76 1119/gl and 

gram-negat i ve ( 18 .90 mg/g) bac t eria, whereas there was no difference between 
bacter-ia i ri the RNA-N:total N ra"tio, Tota l carbohydrate content between 

organisms d i d no-r- differ. In a second exper- i ment six rumen-t i si'ula'l'ed cai'tle 

were fed e it tier a high roughage C85S alfalta hay p l us JSS concentrate) or high 

concentrate ration [ISS alfalta riay p l us 85S concentrate). Cattle were adapted 

14 days and rument con'l'ents sampled on three consecut i ve days. Rumen microbial 

y i elds increased in catt l e fed The h igh concentrate die'!' (2.78 rng dry cel l s/ml 

tor bacteria and 1.81 mg /ml f or protozoa) compared with the l ow concentra'l'e d i et 

(1.56 and .40 mg dry cells/mil. Nitrogen cori"tent of bacter i a was s i milar tor 

ooth dfeTs. The DNA-N:tota l N ratio In bacter i a decreased trom 27,19 mg/g tor 

cattle ted the low concentrate d i e-r of 20,89 mg/g in cat-r-le ted high concen-rrate 

d i et. Nitrogen coritent of protozoa from ca'l't l e fea low concentrate was higher 

(8.41S) "than that in protozoa trom ca"ttle ted high concen-r-rate diet (7.85%}, 

There were differences among samp l ing days In the ratio of DN-'-N to tota l Nin 

both bacter i a and protozoa. The re was a difference among samp t in g days in the 

rat i o o f RNA-N to tota l N tor protozoa but riot tor ba cter i a. RNA and DNA 

content of mi xed rumen bacter i a are affected by bac-rer i a i spec i es present, di et 

and day of sampl i ng. These nucleic ac i ds may serve as markers for es'l'imating 

microbia l p ro duction In the rumen It sources of var i ation are recognlzed and 

adequate corrections made. 

Relationship Between the I n Situ Bag Technique and an In Vitro Protease Method 

tor Determining th e RaTe of lrisoluble and Soluble P ro tein Disappea rance ot 

Feedstuffs - E. Noce k, C. t:, Polari, arid J. H . Herbe in, Yi rgi ri i a Polytecnnic 

I nstitute and State Un iv ers i t y, B l ac k sburg, ~igin i a. 

Eteven protein and five energy feed sources ~ere eva l uated tor pro t ein 

deg rada tion either by the~~ po ly es ter bag technique or an iri vitro 

protease procedu re. Enough t eed mater i al ;oas sol uoi l ized in . I M 

phospnate-b i acaroona-r-e buffer ( SO mg teed ri l trogen ( N)/200 ml buffer) to renoer 

50 got inso l uble feed maTer i al, 6ags conta i ni n g 4 g ot grou n (l (2mm) insoluble 

teed mater i a I were susperided in tne rumen ot a t I s-r- u I ated cow arid percen t N 

1isappearance was measureo a t 2, 6 and 12 hour . An allquo-r- ot i nso lu ble teed 

material was hydrolyzed wi tri 6N HCL to determine to tal amino ac id ( AA) 

c oncentration . Feed mater i a l to conl'ain 6.25 mg of prot"eln •as p l aced in i., 

cen tr ifuge tube with S mg ;irotease CStreptomyces gr iseus l and 2.0 ml ot 



-:34-
phosphate-b I carbonata buf f er <.OSS sodium az id el and incubated In a water bath 
at 39°c. React i ons were terminated (2, 6 and 12 hour) by addition ot 
concentrated percn l or i c ~c i d, centrifuged at 20,000xg for IS min and ana l yzed 
for percent released AA. Degradat i on constants (Kd•fractlonal d i sappearance /h r 
of Nor AA) were determined for the bag techn i que (KdN) and protease method 

KdAA)• respectively. 

Calculated quantities of tee d material were solubl l[ zed In . l M 
phosphate-b i carbonate to render 4.2 mg of soluble protein per ml in the 
f i ltrate. Th e appropriate amoun t of filtrate, protease and butter were added to 
each lncubat i on tube to obtain 6.25 mg solub l e protein wi th 5 mg of s. gr i seus 
[n a tinat volume ot 2 ml . Dup l icate determinations were Incubated tor 2 hour 
at 39°c. Bl anks w_lthout protease were conducted to correct tor so l uble am in o 
acids. Rates ot AA I l berated per mg ot soluble protein per hour were compared 
to AA l lberated per mg of inso l ub l e prote i n per hour tor the in so lu b l e fr act i on 
from O to 12 hour. 

Analysis for heterogeneity of - regressions showed stgnltlcant (P<.01) differences 
tor 11ost protein sources when comparing the two methods. The fol lowing sources 
showed no stgnlf l cant (P>.10) differences between methods tram Oto 12 hour: 
corn gluten feed, dehydrated alta l ta, poultry blend, meat meal, corn grain, 
wheat middlings, wheet bran, whole wheat, barley and oa-ts. Corre l ation 
coefficients (rl of KdH and Kd~A tor the bag vs protease tecllnlQue at Oto 
2, 2 to 12 and Oto 12 -hour were -.21, -.35 .:ind -.58, respective ly tor all 
feeds. 

Degradation 
from 100 to 
meel (48%), 

of the soluble protein traction tor several prote i n sources ranged 
697 uM AA/mg soluble protein/hour for dehydrated al fa! fa and soybean 
respect i vely. Overa1 I AA re l ease tor the I nsolub l e protein frection 

rema ln ed · relatlvely constant fo r protein sources (182 to 255 uM AA/mg lnsoluble 
protein/hour tor meat and bone meal and corn gluten meal, respect i vely). Corn 
gluten teed and dehydrated attalta had soluble fractions wh i ch degraded at a 
slower rate than the insolub l e portion. 

Wheat middt ln gs had the fastest r11te ot solub l e protein degradation whl le corn 
gra In had the s I owest ot the energy sources tested (2005 and .351 UM AA/mg 
so l uble protein/hour, respect iv e l y), Energy sources ranged f rom 194 to 258 UM 
AA/mg Insolub l e protein/hour for crac~ed and ground corn, respect i vely. 

These results suggest am i no acid re l ease In v i ro and nitrogen disappearance 
~~ are not synonymous tor al I feedstuffs end there are considerable 
differences in the degradation potentials of soluble proteins. 

Rate and Extent ct F i ber Degradation ot var , ous Feedstuf fs I n S i tu - G. A. Var;~ 
and w. H. Hoover, Div i s i on o f ,._nimel and Veter i l'iar"f Sclences, West Virginia 
Uni vers i ty, Mor g antown, ll'est Virgin i a. 

Th e rate and extent of neutra l detergent fiber C~DFJ d i sa p pearance •ere 
dete rmine d for 22 grains and s i x forages~ 1..!...!,;:_, Polyes~er begs ( 13 x 21 c~ i 
containing S g ot forage or 8 g of gra i n were suspended i n the rumen ot 
tlsTulated steers .~ hr afT•r feeding. Two bags were removed at 2, 4, 6, a, 12, 
16, 24, 30 • .36 and 48 hour a t er exposure to rumen contents. A conTro ; teed .as 
also removed at 4, 8, 12 and 36 hours to mon it or an i ma l variaoi li ty i n rumen 
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fermentat i on. Forages and whole grains were ground through a 4 mm screen 1 •~i l e 
processed gra i n products were useo as prov i ded, 

Di sappeaance rates of NQF were determine us i ng non-I i near regression analyses 

computed as tol lows: 

L) {Mertens, unpubl isheol 

where: 
R: res l dual fiber; 0

0
" potent i al digestibility; K • rate ot degraoation; T 

; time; L.: l ag ; U" Ind i gestible fraction. The rate of NDF aisaf)pearance tor 

oats and peanut hu l Is were .27 ane1 .2 1 hr- 1 w i th 26.4 and 13.5j of the NDF 

degraded at 24 hours, respect i ve l y. Barley and wheat m t dds each had rate 

constants ot • 14 hr-I and on the average S5j of the NDF was degraded at 24 
hours. Va l ues for wheat bran, dist I l led gra i ns w/so l ub l es and brewers gra i ns 

ranged from ,071 to ,077 hr- 1, 6eet pu l p, soyt>aan mei,I, corn g l uten meal 

and peanut mea l had rate constants ranging from .0~5 to . 048 hr- 1 ""ith the 

amount of NDF degraded ranging trom a low of 42.3j for corn to a h i gh of 78j for 

soy IH1a n mea I . 

.034 ano ,01 I 

respec1" ive l y. 

Ra t e constants for hom i ny, corn cobs and soy hu l I s "'ere .04 1 , 

nr- 1 and tne ex1"ent ot degradat i on: 45. I , 27,5 ano }8.4, 

The rate cons-tan-ts tor ryegrass, alfa l fa, timothy, orchardgrass, clover and hay 

crop s i I age were: .079, .062, . 056 , .068 -,nd ,023 hr - I ano NOF <1egraded at 

24 hours ranged trom 32.5% tor hay crop sllaga to 66.3% tor r yegrass . Variable 

lag times were associated w i th the NOF degradation of I I of the feedstuffs. The 

lag times ranged from .24 t9 5,4 1 hour s. These results i nd i cate ttia-r the ra-re 

and extent of NOF dagradation varias -, great deal among feedstuffs and these 

va l ues may need to be considared i n the formu l ation ot d i ets for rumlni,nts. 

Influence ot D i etary Pro-rein and Energy on D i sappearance ot Var i ous Types ot 

Forage Dry Matter from acron Bags Suspended in "the Rumen - V, P. de Faria and 

J, T. Huber, Departmant of Anima l Science, Mlcn i gan State University, 

East Lansing, Michigan 48824 

In t'IIIO experiments, the Influence on i ntakes, in vivo digestibil i ty, 

d i sappearance of dry matter of threa forage types from bags suspended i n the 

rumen from i n vitro ferment.itions of varying crude prote i n i n corn s il age 

rat Ions and chang i ng energy concentr-,t I ons In a t ta I ta hay I age ra-r I ons was 

studied .. i th s i x rumen-flstu l ated steers. Increas i ng corn si l age protein trom 

8. 1 1"o IJ,31 by urea addit i on i ncreased dry matter intakes, b u t d i d not alter 

~ vivo dry mat~er d i gestibi l it i es or d i sappearance ot dr y matter of three 

forage types (corn s il age, a l fa l fa hay and orchardgrass hay ) trom dacron bags 

s u s p en d e d i n t h e rum en • A s ma II , bu t s i g n i t I ca n t de c r ea s e as n I t r o g &n i n c re a s e o 
was srown for~ vitro dry matter disappearance. Additions ot ground corn to 

compr i se 60S ,:, t the d r ·f mat~er in a l falfa n ay l age rations i ncreased vo l untary 

i ntakes ,9nd ~~ d r y matter d i gest i bl l i l e!>, but clid not" c h e n ge acid 

de":"e,-gent f ibar di gestibilit y , D isappearance of dr 'f matter t rom dac:ron bags •as 
sl i gh-rly depres5ed, but ~isappearance from i n vitro fermen-ra-rions was not 

slgn i f l cantly affected . S imi l ar ranK i ngs f or The t n ree test forages i n dry 

matter disappearance from dacron bags were sno•n tor al I rat i ons , T hese data 

~~g~est that w i d e d i fferences i n rat i on type and protei n an d energy conten~ • i 

give s,mi l ,H" rasu l ts wit h T ne suspenoecl bag meThotJ. lmpregna-rion of bags •i":" ri 

rum en 
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contents and dfgestlng after removal In a peps i n solutfon were factors wh i ch 
Influenced results. 

Influence ot ln creasrng Density on Rate ot Particulate Passage rn Dai ry Cows -
Fred R. Ehle, Reseisr·ch Anima l Scienctist {Nutrltfon}, USDA-ARS and Assistant 
Professor, Department of An i mal Scfence, Universfty ot Minnesota, 
St. Paul, Minnesota 55108 

Chromium {Cr) solutions were used to mordant the eel I wal I lsolate<l from chopped 
illltalfa hay. The mordanted ffbers were evaluated tor their suitab l I lty as 
partfculate rate of passage markers and used to study the ettect of partic l e 
density on rumen particulate turnover rate. Two pregnant nonlactatlng Holstein 
cows were fed ad I lbltum equal portions ot a total mixed rat ion three times a 
day. A switchback. design was used with five 15-aay experimental periods. Th e 
an i mals were fed a pulse dose ot the mark.er and fecal grab samples were 
collected at scheduled Intervals tor 10 days. The undfgested cell wal l was 
Isolated and Cr analysis was ~ertormed by atom i c absorptio~ spectroscopy. 
Linear regression analysis was used to determine the slope of the I lne that flt 
the decl In Ing phase of the marker excretion curve. Rumen turnover rates and 
densities were: .0155, not determined; .0191, I.Ill; .0303, 1.250; .0340, 
1 •• 78; 9nd .0415, 1.667 tor alfa l fa cell wall mordanted wfth the 2, 4, 8, 16 or 
32% Cr solutions, respectively. The regression of rumen turnover rate ot 
alfalfa hay on Cr concentration of the mordanting solution was: Y ;.oooax + 

.0181 Cr; .920). These data demonstrate the suitability ot the 2 and 4% 
chromium so l ut ions for preparat i on and use ot Cr-labeled al talta as a 
particulate rate of passage marker. Results Indicated that particle density milly 
be an Important factor affecting particle turnover rate In the rumen. 

A Kinetic Method for Measuring Rates of Genesfs and Passage of Var i ed Size 
Forage Particles fn the Rumen - K. R. Pond, J. H. Matfs, J. Guerrero, 
Carlos Lascano and \fl. C. Ell i s, Texas A,!,M University, College Stat i on, Texas 
77843 

In gested forage particles entering the rumen have two f ates: passage to the 
feces wi t hout slze reduction or size reduct i on fol lowed by passillge. Large 
particles ( >1600 um) l abe l ed wi tl'I 141 ce were dosed Int o the rumen ot IB 
cattle. 14 1ce was measured after separation by particle size i n ser i a l 
samp I es ta k en from the rumen and feces. Rumen con'tent and feel! I oupu't of var I ed 
particle s i zes was determine(! from a continuous In f us i on ot C:r DTPA and dry 
sieving ot samples. Rates of breakdown and passage were s i multaneo u sly 
estimated by compartmen~a l anal ysis based on marker recovereo over tf me wi tnin 
eech part i cle s i ze i n the rumen and feces. lni'tla l ly only se ri a l break.down to 
success i vely smal l er [)art i c l es -.as assumed. However, addition o+ concurrent 
break.dwon tc all smi!ller par't lcl es y i elded larger mo<:1e l su m ot sQuares, smaller 
error sum of squares ani:J i ndlc11tea concurren"t breekaown s ti o u l el be I nc l uded , n 
model (P<.05). The l"'!te parameters for degradat i on ( .3 .7) were much l arger 
then rate parameters tor passage from rumen :.03 . 09} and rate parameters 
for passage increased as slie ot particle decreased. Rate of ser i a l genes i s 
(,:5 .6) •as greeter then ri!ltes ot concurren , genes [s (.I .:Z ) . Ti'\ese 
results lnd[cate the breakdo1,rn of partic l es to smal l er s i zes milly not be the 
majoT I im l 'ting step in the i r passage from tne r umen althou gh sma 11 er parT i c : es 
do pass taster f rom the.rumen. 
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Sod i um Di acetate: A Stimulant ot Feed I ntake In Ear 1y Weaned Calves -

O. K, Roseler ano H, R, Conrao, Ohio Agr i cultura l Researcl'I and Development 
Center, Wooster, Ohio 4469 1 

I n prev i ous stud i es i t was found that sodium ~iacetate was a preferent i al teed 

t lavor for mature dafry cat~le. Also, we observed that young ca l ves would eat a 
l arger amount ot dry feed 1 n t h e post -wean in g period under circumstances of 

early •ean ing . However, th ere were on l y s i x calves per grou p i n the ear 1i er 

experiments and there were in s u ff i c i ent data to eva lu ate th e magn i tude of the 

stimulus and the statistica l s i gnif i cance. The objective o f "the present sTudy 

was to evaluate the specific ettect of sodium dlacetate l n a high r oughage calf 

pelleT on tne teed lntake and ga i n I n body •e i ght of calves during the post 

wean i ng period. A high roughage diet was composed of .66S roughages and 33S 

concentraTe and was designed as a complete feed. Twenty-e i ght percent of the 

diet was fu r nished through a mi l k replacer us e d in 'the toTal di et as 'the major 

proportion of t h e concnetra-re. Sod i um di acetate was included i n the diet at the 

l evel ot.5S. The experimental design was comparisons ot groups. In the first 

exper i ment the comparisons at •eaning age of 3 weeks and S weeks •ere used. In 

experimen t 2 calves were wea n ed oetween 5 and 6 weeks of age w l th many of them 

be i ng de l ayed 'to 6 weeks. I n exper i ment 3 a l I calves •ere •eaned a-r the age of 

30 days. Sixty-s i x calves were used to eva l ua T e sodlurn a iacetate. The results 

of the experiment showed th at sod i um d i acetate caused an increase i n teed i n take 

i n calves durin g 'the period of r eduction i n mi lk j ust p rev ious to weaning and 

I mmediately atter wean i ng of 278 grams ot dry matter per day. There was a 

simultaneous incre ase ln body welg/\t gain of 6 1 grams dai l y. 'lie conc l uded tha t 

the growth response In young calves from the presence of sod i um diacet ate in the 

dry feed was a s i mp l e i nput-output response from greater t eed consumpt i on and 

consequently more gain i n body weig ht . 

High Moisture Ground Ear Corn, High Mos l ture Barley or NaOH- Tr eated Barley for 

Lactat ing Cows: MI i k Production and Ration Utilization - L . Ku ng, Jr., 

o. S. Brecht, a. w. 
Department ot Animal 

48824 

Jesse, "• Sh anan, J. Ji . Thomas, J . T. 

Science, M i chigan State Univers i ty, 

Huber an d R. S. Emer y, 

East Lansing, ~ichigan 

Who l e bar l ey was treated w i th sod iu m h ydroxide (NaOH) In a l aboratory tria l . 

Dry matter d i sappearance o f who l e barley treated w i t h 0, 2.S, 3.5, 4. 9 j, Na OH or 

unt r eated ground bar l ey from ny l on bags suspen d ed i n th e rumen tor 30 hr was 0, 
59.6, 72.4, 93. 0 and 82.2S. 

In a lactation tr i al 24 rlo l s t ein cows (o per t reat ment) •ere f ed comp l e t e 

ra't i ons consisting ot high mo i s t ure g round ear corn (GEC), high mois'ture rol l e d 

IHIr l ey (HMR -bar l ey) or who l e high moisture barle y treated w i t h 3.5% NaOH 

(NaCH -oar l eyl. Rations o f 45% torage (78S corn si l age, 22S h ay ) and 55S 

c oncenTrate •ere balan ced for protein, :r1 l nera I s ana vi t amins (NR C). Dally mi l k 

yletds were greatest tor co ■ .s t e d HMR-t>ar l ey ( 26.5 kg l, next t or GEC C2S .I g ) 

an1 l east for NaOH-barley ( 23.0 k.g) . M i l k com;:,osir f on d i d not a i t ter 

slJnlt l c~ntly bet•een treat menrs. J r y matTer intake was greatest tor co•s ted, 

GE~ and lower ot the bar l ey rat io ns. Per kg ot ~ry matter cows on HMR-barley 

p r •J du ced 1 • .34 kg milk; •11ereas, COl'\"111,-sion ettic i encies tor co ws t ed GEC and 

Na )H -::>a rl e y were 1.01 and 1. 10 . 
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Alpha-I Inked glucose and pH of feces were slmi lar for GEC and HMR-barley 

r,11tions, but fecal pH was lower and alpha-I I nked glucose concentrations 7hre!al 

times greater tor NaOH-bar l ey suggesting a reduction due to NaOH treatment I n 

rumen and/or lntestinnl starch ut il ization. 

Ration dlgestlbilitles <S> ot dry matter, ADF and N were 6 1.4, 25.3, 64,7 tor 

GEC; 64.4, 38.0, 67,1 for HMR-barley; and 56,8, 43,2, 54,8 for NaOH-barley. 

Rumen pH and mo l ar S acetate .,ere highest tor NoOH-barley. Rumen so l ids 

turnover, estimated by excret i on ot ytterbium In feces was greatest tor NaOH 

b,11r1ey C9,09S hr), lowest tor HMR-bar l ey (4.93% hr), and I ntermed i ate tor GEC 

C6.JOS hrJ. 

Cows fed HMR-barley produced as much mllk, but more etflclentty than those fed 

GEC. Feeding NaOH-barley reduced milk production probably because of decreased 

starch uti I lzation end lowu· rat i on d i gest i b l I tty associated with a taster rumen 

turnover. 

Sod .lum Bicarbonate tor Dairy Cows Fed Hi!!y Crop Si !age Diets - M. R. Stokes and 

L. S. Bui I, Un i versity ot Maine, Orono, 04469 

Feeding behavior-, m i lk product i on and composition, 1md rumen fl u i d turnover rate 

were observed In three cows fed 0 (0), 68, (ll or 113.5 (H) g NaHC0 3 /d. Diets 

fed cont.a i ned 70S, 50S or 30% concentra1'e OM p I us hay crop s i I age and .,ere f ed 

sequential I~, each tor 90 days, beginning 2 days postpi!lr-tum. Buffers were fed 

in 3 x 3 Latin squares withfn each dfet. Each buffer period l asted 30 days. 

Behavior was measured on several days attar 2 weeks ad8ptat i on and rumen 

turnover was ~•asured with PEG on days 29-30. Eating behav i or did not dltter 

between diets. For diets contalnfng 70, 50, 30S concentrate, l east squares 

means were: meals/day, 1 I. I , 9.4, 8.9; minutes eating, 240, 291, 290; meal 

length (min), 2~.3, 32.3, 37.9; meal size (kg), 3.3, 5.2, 6,5; eating rate 

(g/mln/MSW), 1.13, 1.37, 1.5 1 ; eating rate ( g DM/l'llln/MB"), .55, ,55, .51; mea l 

as S tot,11I eaten, 10.4, 1 1.0, 12,6. Butter adait i on Increased OM [ ntake . I th 

70S and 50S concentrate d i ets and increase<! mi l k yie l d w i t h 70S concentrate 

diet. Suffer i ncreased t i me spent eating with 70S concentrate diet but reduced 

It with 30S concentrote d i et. Eating rates were i nci:eased by butter add i tion -ro 

30S concentrate d i et, and low bu f ter was greater than high l>uf t er. Mean milk 

composition and rumen f l u i d Turnover •ere not affected by (lie r or bu f fer 

treatments. Least squares means t or diets contain i ng 70, 5 0 , 3 0 S concentrate 

were : mi l k t 11t S, 3.25, 3.157, 3,74; ml lk crude protein S, 3. 07 , 3. 16, 3.21; 
mi l k sol I ds-not- f at S, 8.68, 8.57, 8,84; li q u i d turnover ( J /h r ) , 16.0, 16,4, 

15,5. Correspona l ng mel!lns tor buttar treatments CC, L, H) were; 3,74, 3.3 1 , 
3.61; 3.07, 3,20, 3.16; 8,56, 8.76, 8,74; 15.7, 15,7, 16.5. Add i tional NaHC 0 3 
appears to be benef i cial to ear ly lactation cows receiv i ng n i gn concentrate 

diets besea on nay crop s i l 11ge. 
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EttecT ot Magnes i um Oxioe ano Sodium B i carcona~e on the Env i ronment and 

DiQeST i on i n the Rumen of actat i ng - Cows - H. Tagar i , N.S. Reddy and 

L. D. Slitter, Dairy Science apartment, University of Wisconsin, Mad i son, 

Wisconsin 53706 

Five Ho l stein cows t i tted with rumen cannulae and T -type cannu l ae at the 

proximal duodenum and t ermina l Ileum were used I n a 5 x 5 Lat i n SQuare design 

experiment having 14 day period~. The five experimental d i ets contained gra i n 

mix and corn sllage In an approx i maTe ratio ot 60:40 (0~ basis). L anthanum was 

used as a d i gestibility marker. The gra i n mix was supplemented with: il no 

butters (control); 2 .64% Mg O (Basic Chemicals, Inc.>; 3> 1.28% NaHC0 3 ; 4) 

.641 MgO (Basic Chemicals, Inc.> plus 1,28% NaHC0 3 ; 5) .64% MgO ( Martin 

Marietta) p l us 1.28% NaHC 0 3 • Though the values were noT s i gn iti canT, butters 

supp l emented either a l one or i n comb i nation reduced feed i ntake per ~g 

w0 • 75 , Average da i ly milk yield was not altered, but significant 

treatment effects were observed for daily m i l ktat yield : .56, ,62, .73, .62, 
' and .60 Kg; dai l y mi l k protein yield: .67, .67, .74, .65, ano .64 k g; duodenal 

pH: 2.84, 2.83, 3.01, 3.03, and 2.91; pH of feces : 6.01, 6.32, 6, 14, 6.:53, and 

6.52; organ i c matter flo• at duodenum: 17.2, l _;i.8, 15.2, 14.2, and 13.1 kg; 

ac i d detergent f i ber flow at duodenum: 2.37, 1.89, 2.09, 1.81, and 1.96 kg and 

apparent ac i d deTergent f iber d i gestibil i ty: 34.5, 44.0, 42.7, 44.9, and 40.1%. 

Addition ot outfers at the leve l s used in This experiment dfd not exhibit an 

addit i ve effect on percent apparent digestibi l itles ot organic matter: 61. 1 , 

64.2, 64.5, 65.3, and 61.9; starch: 92.6, 93.3, 93.4, 93.0, and 92.7; crude 

protein: 72. I, 66.8, 70.3, 62.3, and 68.3; non ammonia n i Trogen: 64.7, 63,8, 

64.7, and 63.3; total 11mlno acids: 7 1.8, 7p.o, 66.8, 67.4, and 69.2 and 

essent i al amino acids; 69.3, 70.3, 68.2, 66.6, and 69.5. The d if terences 

observeo for volatl le tatty ac i d concentrations mM/1; 109.7, 106.8, 106.2, 

109.9, and 105.1 and ammonia n i trogen mg/100 m l , 13.0, 13.5, 13.0, 12.5, and 

12.9 were also not i nfluenced by the treatments. Water i ntake and a i gesta t l ow 

aT the i ntest i na l cannulae were not affected by treatment. Th e most important 

effect of feeding butters was on fecal pH, mi l k fa-r product i on and fiber 

digestlbl I ity. 

Evaluation ot the Acid-Neutralizing Capabi l ity of pH-Regula-ring Materia l s by pH 

Stat Tlratlon - L. J. Wlleeler, C.H. No l ler and J •• White, Departments ot 

Animal Science and Agronomy, Purdue Universi y, West Latayette, Ind i ana 47907. 

ReactivlTies ot pH-regulating compounds Caco 3 , MgC0 3 , and MgO and NaHC0 3 
were compared, Total ac i d consum i ng capaci t y t est t ACCJ was u sed To measure 

otai capacity to neutralize acl~. The pH-stat tit r at i on measure a rates of 

reaction at specif i ced pHs, and I n vitro rumen f l uid Incubations measureo 

buttering activity I n poor l y bu t tered med i a. Total acid consum i ng capacity 

values tor reagent grades Caco 3 , MgC0 3 , MgO and NaHC0:5 were 19.8, 20,7, 

43.7 and 12.2 meq H+ consumed per gram, respectively, The pH-sta T t i traT i o n s 

of the respect i ve mater i als at pHs ranging from 3.0 to 7.5 snowed th at CaC 0 3 
lost reactiv i ty rapialy at a pH aoove 5,5 an d MgC0 3 above pH 6.5. ~agnes i um 

o xide lost react i vity bet111een 3.0 and 6.0 and then tended to main T ain reactiv i T y 

aoove 6.0. Soo l um bicaroona T e began to l ose react i vity above p H 6,0 • .D.ddlt i oh 

of the above materi.! I S, ir, amounts of eQual T A.CC, to weakly buf f ered rumen t l u i a 

me dia produced chan g es i n mecia pH when meas u red at hourly i n T ervals from ,J to 6 

hours. Th e order ct increases i n pH of the med iu m was: control < CaC0:5 <Mg O 

<: Mg C0 3 < NaHC03. 
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