UNITED STATES DEPARTMENT OF ACRICULTURE
Agricuttural Research Service
Washington, D. C. 20250

March 17, 1966

TO Farticipants in Conference on Rumen Functicn

FROM H. W. Marston, Chairmsan of Conference, Agricultural Research
Service, U.5, Derartment of Agriculture, Weshington, D.C.

SUBJECT Reyport on Eighth Conference on Rumen Function

Attached is a list of particirpants in and a copy of abstracts of payers
presented at the Conference on Rumen Function held at the Midland Hotel,
Chicago, Illincis, on December 1 and 2, 1965,

The Conference convensd at 9:1% AM on December 1 end was concluded at
approximately 2:C0 FM on December 2.

The Chairmen of the several ranels organized the progrem for their respec-
tive panels. They, together with the persons who presented papers, are
ccmmended for the excellent material made available to the group. Those
attending the Conference are also commended for the interesting discussions
that followed the presentation of the papers.

The participants agreed that a similar Conference should be held in 1967
at approximately the same time of the year and alsc to be held in Chicago.
The Chairman was pleased to announce his successor. Dr. C. K. Richards,
Coorerative State Reseerch Service, U.S. Department of Agriculture,
Washington, D.C. hes agreed to take over the duties of Chairman,

The retiring Cheirman wishes to take the opportunity to thank the Panel
Chairmen and the participants of the Conference for their continued efforta
that have resulted in a mosi interseting and informative serlas of
conferences.,
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REPORT ON
CONFERENCE ON RUMEN FIRICTION
held at
Midland Hotel, Chicago, Illinois
Decenber 1-2, 1965

For the purpose of discussion, the program wae divided into four panels,
The identity of the panels and the chairman of each was as follows:

Sa} Agroncmic - Paul R. Henson
b} Rumen Physiology - N. L. Jacobson
{c) Microbiology - C. K. Bmith

{d) Physio-Pathology - R. W. Dougherty

ACRONCMIC PANEL

Factors Affecting Foam Production In-Vitre With Forage Legumes -
W. A. Kendall, ARS, 1BDA, and Kentucky Agricultural Experiment Station,
Lexington

Foars were produced in the laboratory by beating crude extrects in & food
wixer. Recent atudies have shown that the greatest foam production with
trefoil and lespedeza samples occurs at relatively high pH values, 1l.e.,
about pH T, in contrast to optimum values at pH 5.5 for the clovers and
alfalfa. The volume of foam produced with trefoll and lespedeza at the
higher pH values may be about equal to the volume of foam yproduced by the
clovers and alfelfa at the lower pH. Crownvetch samples produced a very
swall amount of fosm and 1t was practically independent of pH. Crowmnvetch
samples from plants considered high in tannin produced less foam than similar
plants with low tannin content. Forage samples which contain tannin and
normally produce a relatively small amount of Poem (trefoil, lespedsze,

and crownvetch) produced large volumes of foem when polyviny)l pyrrolidone
K-30 wae added to the crude extract ino phosphate buffer solvent. The volume
of foam of many forages, including bluegrass wes greatly enhanced when acetic
acid was added to the crude extract.

Plant Polyphenols thet Inhibit Enzymes - W. 4. Cope, T. A. Bell, and W. W. G.
Smart, Jr., AR5, UEDA, and North Carolina Agricultural Experiment Station,
Raleigh

The water extract of green leaves of the muscadine grape, Vitis roundifolis,
has been found to inhibit certain pectinolytic and cellulolytic enzymes. The
extract was effective in preventing softening of cucumbers during the brining
process of plekling, such softening being caused by fungnl enzymes from ithe
cucumber flower. Search for & commercial source revealed that sericea,
lespedeza cuneata, among other species, hed s high leaf content of essentially
the same substance. BStudies with sericea showed that the substance inhibited
rumen cellulase. Activity of the sericea extract was related to taanin
content in genetic lines differing in copntent and shoved seasscnal variation,
apparently dependent on light intensity snd dwration. Forage from genetic
lines of serices, quite low in tennin, were more completely digested than
high tannin forege in "in vitro” digestion studies.
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The substance has been isclated in relatively pure form, The patented
procesg involvea complaxing the cold extract with caffeine, removing the
caffeine with chloroform, and freeze-drying to obtain the subastence. The
gubstance has been identified as leucoanthocyanin, hydrolyzing the leucodel-
piinidin. It is a polymer of the 15 carbon flavonoid skeleton, The
inhibitor substance has the form of a light, fluffy powder, ie readily water
soluble, is heat steble, and has & molecular weight in ths range of 15,000.
In solution it is insctivated by certain soluble proteins, nicotine, and
caffeine, The concentration of the subatance in mature eericea lesves
exceeds onc per cent of the green weight; other plant species show Inbibition
&t concentrations ms low &g 0.05 of one per cent, Concentrations of the
subatance s low a8 5 ppuw show definite inhibition in the standard test,
while 100 ppm gives 95% or more inhibition and aleo gives excellent control
of cucumber flower enzymes in cucumber brining.

The substance may be gquite similar to, or the same as, tanning fractions

which have raecently been reported to bind enzymes and soluble proteins in
macersted tissue, preventing the ipolation of enzymes, Two questlons are
raiged: (1) Whether the inhibitor substance in sericea, at & concentration

of 1% or more of ingested mmterial, may possibly interfere with normal rumen
processes, and (2) whather the substance may inhibit enzymes in the plant
tispues which could reduce relatively simple pectins to pectic acid, producing
& gell to contribute to a bloat-producing system (according to the hypothesis
of Cupta and Nichole}.

Phenolics, Soluble Proteins and Total Hitrogen Levels of Bloat Producing
Alfalfa - B, R, Jeffers, 8. H. Symhorst, N. L., Jaccbscn, D, K. Hotchkles
and R, L. Vetter, Iowe State University, Ames

A bloat assey group of 20 sheep and 20 cattle were fed 6-1k inch tops of
alfalfa throughout the summer, The alfalfa soilage wes znalyzed for total
nitrogen (calculated es crude protein, soluble protein, and phenolie
(expressed in terms of a "tennin" standard) contents. Linear correlation
coefficients wers celculeted for these chemical constitutents end bloat.

The sheep bloat scores had correlation coefficients of +.418 with crude
protein, +.422 with soluble protein, and -,420 with & ratic of total “tennin"
content to scluble protein. ALl of the correlation ccefficients were sig-
nificant at the 5% lavel.

Tha cattle bloat scores had correlation coefficlents of +.T05 with crude
protein (significant at the 1% level), +.363 with soluble protein (sig~
nificant at the 5% level) and -.461 with a ratio of totel "taannins" to
soluble protein (signficiant at the 1% level).

It was concluded that a meaningful relsticnship exists between thess con-
stituenta of slfalfs end the incidence of bloat,



-3~

Differences Between the Proteins of Bloating and Non-Rloating Forages as
Indicated by Molecular Sieving -~ J. M. McArthur and J. E. Miltimore, Canada
Department of Agriculture, Summerland, British Columbisa

At the last conference, & protein foaming agent, 18-3 protein, isclated from
alfalfa was described. It was suggested that this protein was responsible
for the foem which develops in the rumen in legume bloat, The protein is well
known &s the major compeonent of plant protein and a8 the enzyme involved Iin
carbon dioxide fixation in the photoaynthetie cycle. Beecause of its enzymatic
function and because it h&s been found in & number of plant families, it
would appear probable that it cccurs in all plants. This leads to the
question then, "What is the difference between bloating and non-bloating
forege planis?™ An investigation was degigned to determine if there were
qualitative or quantitative differences in the protein content, particularly
with respect to the 18-8 protein.

The clarified saps of forege plants were passed through molecular sleves ohs
meter long packed with 5% egar gel beads. The effluent was fractionated
volumetrically and the fractions analyzed for protein and ribooucleic (RNA)
and deoxyribonucleic acids (INA)., The concentrations were calculated per
gram dry matter and plotted versus the effluent volume, The total protein,
RNA and DNA in the ssmple were calculated from the sum of the fraction
snalyses and the 18-8 protein from its peek area on the concentration vs.
effluent volume plots.

The proteins in the forages did not appear to differ insofmr as the molecular
aize was concernsd, The fTirst protein fraction to come off the molecular
gieve contained both RWA and DHA indicating nucleoproteine. Theee were
rrobably the chloroplastic and cytoplasmic ribvosomes with moleculsr welights
of 3 to b million., These were followed by 18-S protein whose molecular
weight is 500,000, MNext, several imcompletely separated proteins appesred
whose molecular weights were epproximetely 300,000, 100,000, and 60,000.

The last fraction contained proteins of molecular weights of leas than 50,000.
It also contained RNA &nd DNA. These may be nucleoprotein fregments or
nucleotides since the nudleoproteins are unstable and no spacial precautions
were taken to preserve them.

Although the protein composition of the forages did not appesr tao differ
gqualitatively there was & quantitative difference in the 15-3 protein content
of the bloating and non-hbloating forages. The bloating forages contained
considerably more 18-5 protein than the mon-bloating forages. This supports
the view that 18-85 protein is the causative agent in plante which give rise
to legume bloat.
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RWMEN PHYSIOLOGY

The Toxicity of the Fungel Metabolite, Sporidesmin, to Ruminants -
D. E. Wright, Ruakura Agricultural Research Centre, Ramilton, New Zealand

Syporidesmin is s toxin produced by the fungus Pithomyces chartarum growing
on dead grass. This toxin causes an economically importsnt disesse known
ag facigl eczexa, Thie name ariees from a photosensitization of the
animale® skin. The disease is primarily a liver disease with character-
istic gross and microscoplc pathological changes.

Sporidesmin is toxic at very low concentrations, 3.0 mug of toxin/ml of
culture fluid causing cytopathological changes in Hela cells. An oral dose
of 0.8 mg/kg body weight results in severe liver damege and photosensitiza-
tion. Animals very greatly in their sensitivity to the polson, the dif=-
ference presumably being dus to differences in detoxication of the poison
riather than differences in metehbolic aection or abgorption.

The effect of the toxin has been examinped with respect to ita action on
aucleotldes in liver tissus, on the ability of poisonsd cells to oxidize a
wilde range of substrates both in vivo and in vitroc and on peveral enzyme
systems, The results have not provided comclusive evidence regarding its
action. '

Attempts to control the disesase by fungicldes or by immmization have not
been successful., Fasture management is the best method to limit fungal
growth and reduce tha incldence of the dlsesse.

Pre-intestinal Destruction of Vitamin A - G, E, Mitchell, Jr., C. 0. Little,
F. J. Klatte and B, W, Hayes, Kentucky Agri. Expt. Sta,, Lexington

The results of severel experimentes suggest extensive pre-intsstinal destruce
tion of vitamin A in both sheep and cattle. Wethers ligated at the pyloric
valve were given massive intraruminal injections of vitamin A and sacrificed
2k hours later. Recovery of vitamin A from the pre-intestinsl contents was
9.5-26.4%. Serum vitamin A data did not suggest sufficient abeorption to
acount for these lossea. Logees observed after incubating vitemio A in
ruminal fluids from cattle and sheep apaerchbically at 3I7°C. for & hours
averngal 30.1% as compared with 13 and 16% of the same quantlities incubated
in sutoclaved ruminal fluld and distilled water, respectively, and 33.6%
following incubaticn in abomssgal flulds. Avernge recovery of 7 commerclal
stabllized vitamin A products from the abomasal fluid of steers 24 hours
after dosing was 26.1% as determined by an indicator: Vitomin A ratio
procedure. Including approxiuzately 1% of potassium nitrete 1in the diets

of wethers or steers with abomaeol fistulas did not adversely affect
recovery of vitamin A from the abomasal fluid 24 howrs after dosing.

Scme Effects on Intestinal Infusions of Cellulose - G. D. Phillips, Uni-
versity of Manitoba, Winnipeg, Canada

Experiments were conducted to determine the digestibllity of«d -cellulose
infused into the ducdemum of sheep and the effects of such infusiocns on
cutput of fecal components. Digestibility triala of 8-dsy duration were
conducted with 3 sheep on: &) the basal ration of 1200 gmg of bay; b) basal
plus 2 1. per dey watsr infused into the duodenum; ¢) basal plus infusion
of 2 1. per day of 0.2% fgar; d) basal plus infusion of 31 gn. di=cellulose
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in 2 1. agar solution; e) basal plus 82 gm. - cellulose in 2 1. of agar
solution; f£) busal plus 166 gm. = cellulose in 4 1. of agar solution.

Treatwent b and ¢ had no effect on the facal output (End therefore digesti-
bility, as intake remained same)} of ash, dry matter, ether extract, fibre,
cellulose or nitrogen.

Treatrents d, e and f resulted in progressively larger fecal outputs of dry
matter. This was virtually entirely due to increased output of cellulosa.
Digestibility of the infused cellulose was calculated by difference from

the mean found for treatments 4, b and ¢ where no cellulose was infused.

Thus 28.4% wus digested of 4l gms. infused, 33.8% of 82 g, infused and
18.8% of 166 gm. infused. All levels of celluiose infusion caused signifi-
cantly more nitrogen to be lost in the feces than the basol trestment. The
increaset losses were .59 gm rer day for 41 gm. cellulose infused, .67 gm
per day for 82 gm. cellulose infused and .91 gm per doy for 166 gm. cellulose
infused. As tke daily fecal nitrogen output for the basal treatment wes

T.49 zm. these increuses were 7.9, 8.9 amd 12,1%, respectively. The corres-
pending inereases in fecal dry matter outputs were T.h4,11.3 and 28.84.
Cellulose infusicn had no effect on tle fecal ocutputs of ash or ether extract.

Some Effects of Dietary Potassium Upon Mutrient Utilization in Cattle -
W. K. Roberta and V. V. E. St. Cmer, University of Manitoba, Winnipeg, Canada

Balance studiee were conducted with 9 Hereford heifers, averaging 240 kg

in body weight. A bassl low K ration contalning the following was formulated:
Dried brewers groins, T4.7%; corn starch, 15.0%; barley, 5.0%; animsl tallow,
3.0%; dehydrated alfalfa, 1.0%; NaCl, 0.5%; mineral-vitamin A, 0.8%. This
ration contained .08% K, .25% Na and 23.T% crude protein, oven-dry. Potassium
carbonate woe added to make the various ration levels of potassium. Each
heifer was fed 2.54 kg of thie ration and 439 mEq K daily during a lk-doy
adjustment period. K intake of some heifers was then abruptly changed to

157 or 1087 mEq daily and balance gtudies were conducted for 15 consecutive
daya, The heifers were then returned to floor pens for 10 days end fed the
same rations, but excrets was not collected. The heifere then were returned
to metabolism crates and the balance studies continued for 15 days, Thus,

3 treatment levels of K were fed (low, 157; medium, 439; high, 1087 mEq doily)
to 3 different heifers for 40 days. Tap water was available ad libitum and
the dally consumption measured. Jugular blood samples were collected on

the LOth day and spalyzed for various serum electrolytes.

Heifers receiving the low K ration lost 1.8 kg end those receiving the medium
and high rations gained 4 kg during the 40 days. Aversge nitrogen and sodium
retentions were positive for all treetments, and there were no significant
differances among treatments. Heifers fed the high K ration consured more
woter (P .0l) and excreted more urine (P --.0l) than the other heifers. Thus
aprarent water balance was not affected by treatment., Apparent digestibilities
for energy, crude fiber, ether extract and nitrogen were not affected by trzate-
ment. Apparent K talances were significantly (P=—0l) affected by treatment,
Heifers fed tke low K ration lost 24.8 mEq K daily, those fed medium K re-
tained 15 nEq and heifers fed high K reteined 147,32 mEq K daily. A regression
equation was calculated for K intake per 100 kg body weight vs K balance ter
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100 kg body weight and the regression cosfficient was .195 £ .020. The daily
K intake per 100 kg body weight &t zero K balance is 133 mEq, which should
approximate the maintenance K requirement for thege heifers. Urine ammonla
excretion during the last 5 days of the trial wae significantly (P <.0Ll)
higher for heifers fed the low K ration. Serum K was sigmificantly (P-—.05)
lowerand phosphorus higher for heifers fed low K. Serum Na, Ca, Mg, Cl were
not significantly affected by treetment, although Mg and s were higher in
heifers fed low K than those fed high K.

Studies on the Origin of Methane in the Rumen Employing the VIVAR Technique -
R. Berube, L. R. Filna, and E. E. Bartley, Kansas State University, Manhattan

Methane production in the rumen, using the VIVAR technique, comes mainly from
carbon dioxide and formate reducticn. 'The carbons of acetate, propionate and
butyrate are minor contributors to the formation of methana. The results

with carbon dioxide and formete are not surprising. However, it appears that
formate does not merely give rise to carbon dioxide, with subsaguent reduction
to mathane, but that the reactions are much more complex. It is surprieing
that only the carboxyl carbon of propionate appee~r in cerbon dioxide and
methane, and that none of the carbons of acetate, or of the 2nd end 3rd cerbons
of propionate, or of the Znd carbon of butyrate eppesrs in the cerbon dioxide
or methane fraction,

The Effect of Feed Intake Upon Bloating Patterne in Lambs Grazing Green-
Chopped Alfalfae - Fred B. Stifel and R. L. Vetier, Iowa State University, Ames

Several triale were conducted studying the effect of feed consumption of green-
chopped alfalfa upon blosting patterns in croesbred wether lambe. Tn two
trials, & direct linesr relstionship appeared between the level of green-chop
consumed in the afterncon and the severity and frequency of blost. In all
trials, lambs blcated significantly more in the afternoon, regardless of the
level of greetn=chop consumed. The importance of the level of intake in the
afternoon was further shown in trials uweing different combinations of high
and low inteke. The treatment combinations were low-low, low-~high, highe-low
and high~high, referring to the level of intake in the morning and afternoon
respectively. In both trials, the lambs on the high-high and low-high bloated
significantly more than those of the other two treatmenta.

Correlations Between Blogt Incidence and Heat Uhits - J. E. Mlltimore and
J. M. McArthur, Canada Department of Agriculture, Reses&rch PBranch, Summerland,
Eritieh Columbis

Catilemen often report that bloat is more prevelent in the fell when nighte
are cold, This study wes undartaken to test the relationship between tempera-
ture and bleoat incidence.

Daily temperstures expressed £8 heat units, were used in the calculations of
correlation coefficlents. The heat units were determined from a formula used
to select areas with & climate sultable for corn production.

Minimum tewmp. -40°F. + (4.39 x max. temp.) - (.0256 x mex. temp.e)

Heat units = - 155,18

2
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Three sets of bloat data were collected for five years from two herds of
cattle. One set using a dally bloat score waes cbtained from & control herd
of Bix cows. A second set was also obtained from the control herd but the
number of animals treated each day was used for the calculation. A third
set of bloat data was obtained by adding to the seccond set.the number of
cows treated deily in an experimental herd of 16 cowa that was used in a
test of bleat preventives. The data for each year were divided iunto three
seasons - spring, sumrer and fall. The data for all years vere combined
into 4 single camleulation for each aeason,

In addition to correlating the bloat score and the number of cows treated
each day with the respective heat units for thet day (Stage I), weather
preceding the occurrence of bloat was considered. In Stage IT the blcat
score each day wus correlated with the heat unita from tie preceding day.
In Stage III the average of the beat units from the three preceding days
wag correlated with the bloat score.

Bloat score was significantly correlated with heat units for the same day

but the coefficient of -.22 is too small to have wuch blological eignificonce.
The number of cowe treated for bloet in the control berd and the number of
cows treated in both herds were also significantly correlated with heat
units, r = =.2% and ~.25 respectively. The other correlation coefficients
were emall and statistically insignificant.

The data suggest that bloat incidence may be influenced by cooler fall
temperature, Similer temperatures prevall in the epring but the correla-
tions were not significant in the epring and this would be & contradiction.
As only five to eight per cent of the variation im bloat could be attributed
to 8 reduction in temperaturs in Just one season, tempsrature expressed as
heat unite does hot appear to he a major factor in determining either the
sunceptibility of cattle or the bloat potential of slfalfa. If bloat is
more prevalent in the fall 1t is probably due to the very smsll proportion
of gress in the afterwanth on alfalfs fields,

Tryosine and Tryptophan Metabolism in the Normal and Bloater Bovine -
I. A. Dyer and R, J. Johmson, Washington State University, Pulluman

The complexity of the sticlogy of tympanites hag hecome ihcreasingly evident
Quring the past decade, Most researchers realize thet there 1s & multi-
plieity of factore involved in this malady. Qur work on tympanites hee
been centered largely around biochemical differences in the normal end
tympanitie bovine,

A series of experiments were conducted, using normal snd bloater to deter-
mine () the effect of temperature on tyrosine and tryptophan metaboliem;
(b) the effect of Tapazole (a potent goltrogen) on L-sspertate; (¢} the
effect of inecreased tryptophan on urinary 5-hydroxyindole acetic acid
excretion; and (d) hepatic moncamine oxidase activity in the normal and
bloater bovine,

In general norumal steers maintained s more constant excretion of tyrosine
and tryptophan metabolites when subjected to temperature changes then dld
the bloaters, At the levels fed, Tapazole caused an increase in the 5=
hydroxyindole acetic meid excretion in both normel and blcater animals, but
in the incidence and severity of bloat, among bloaters, was lncreased during
Tapazole administration. The edministration of D, L-trypophan resulted in
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an increase urinary excretion of §-hydroxyindole acetic scid in both normal

and bloater steers. The hepatic monoamine oxidase activity was decressed
in the bloater steers,

The Use of Resigtopen == A Semisynthetic Penicillin in the Control of
Clover Bloat in Cattle ~ L, E. Foote, R, E, Girouard, Jr., E. J. Stone,
A, J. Guidry end W, H, Willis, Louislana Agricultural Experiment Station,
Baton Houge

Antibiotice have been used singly, sequentislly end in combination to

control leguminous bloat in cattle. Their effectiveness may have been
limited by inactivation by penicillinase andfor acid hydrolysis. Resistopen,
a semisynthetic penieillin, is resistant to both. Two groups of yearling
Hereford steers, 13 in each group, were grazed on Ladino clover twice daily.
The gtudy consisted of pretreatment, treatment, snd posttreatment phases.
During the treatment thase the 13 treated steers were each administered

250 mgs of Reaistopen in a gelatin cappule every other day for 4 periocds

of T deys each. The control steers received no treatment, Bloat incidence
and severity observaticns were made immediately following each grazing period,
and ratings of O (mone}, 1 (slight), 2 (moderate), 3 (severe), or 4 (lethal)
- were assigned each animal. Fercentages incidence of bleoat during treatment
phase were as follows: Controls, 80.1 {AM); 76.1 (FM); 78.1 (AM + PM).
Treated, 9.6 (AM), 16,3 (FM) and 12.9 (AM + FM). Chi square analysis indiw
cates highly significant differences (P< .005) betweent the treated and
control groups, and anelysis of variance of the data for bloet severity
indicates highly significant differencas (P-.0l) for weekly periocds.
Hepistopen proved very effective in ta2 control of clover-bleat in cattle.

Terramycein and Dimethylpolysiloxane in Molaeses Blocks for Ladinmo Clover
Bloat Control - H., W, Eseig end C. B. Sbawver, Mississippl Agriculturel
Experiment Staticn, State College

Research has indicated that molasses blocks are a satlsfactory vehicle for
inducing consumption of various compounds. Work at the station has shown
that oxytetracycline was effective, for short pericds of tims, in reducing
severity and incidence of bloet in beef cattle grazing Ladino c¢lover,. Di-
methylpolysiloxane and oxytetracycline have both been approved by FIA as

"an aid in the prevention and control of blat" when used singly. The
silicone product is helleved fo function primarily as an sptifoaming agent
which prevents or reduces the tendency for gasses to be trapped in stable foam
within the rumen. Ths antibiotic, on the other hand, is believed to function
as a bloat preventative by reducing the activity of orgenisrs which are gas
producers, in excesaive amounts within the rumen, in the presence of legumes.
Because the two materials are likely functioning for bleat control in a
geparate manner, it is deemed probable that & higher degree of efficacy may
be cbtained by using the two in ecombination then that observed for each one
used singly, particularly when fed in a supplement on a continuous free
choice basls,

This test was primarily to determine the efficacy for thls particular com=
bination of drugs at two levels of intake and the feasibllity of & free
choice method of mdministration, The b3-day test consisted of the following
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three periods: (1) B-dey control, where all steers were given access to
Ladino clover; (2) 17.5-dey reriod in which one treatment group of 5 steers
was given access to molasses blocks containing 0.1765% (TM - 50) oxytetra-
cycline and 0.22% dimethylpolysiloxans (DMPS); and (3) 17.5-day period in
whiech one group of 5 steers was given access to a molasges block which
contained 0.88¢ IMPS and 0.7060% TM=50 while the other group of 5 steers was
given accese to u plain molasses block.

There was no difference for severity and incidence between trestments or
between grazing times for the steers during the 8-day control period. The
severity and incidence of bloat was decreased in steers given access to
molasees blocks containing the lower level of TM=-DMES, however, this
decreagse was not enough to be considered of value in bloat prevention since
it was about equal to severity and incidence for the control period. Dur=-
ing the rericd when the streers were given access to the molasses block
containing the high level of TM«~DMPS their severity and incidence was
slightly locwer than that for the steers given access to the plain molasses
blocks. Two steers in the treatment group given the high level of TM~DMFPS
died, indicnting that even at high levels these compounds would not prevent
loss of animala, therefore, being of no value in bloat prevention of steers
grazing Ledino clover,

A Non-Ionic Surfactant in the Control of Clover Bloat by Cattle -
L. B, Foot, J. E. Johneton, R. E, Girouasrd and W, H. Willis, Louisiena
Agricultursl Experiment Station, Baton Rouge

Antifosming sgente, tallows, mineral oile, wvegetable oils, silicones, detera=
gents and other surfactants have been used to control leguminous bloast in
cattle. One study using poloxalene~contalning pellets and a gsecond study
using poloxalens~contelning blocks were conducted to determine the effecs
tiveness of poloxalene in the control of clover bloat of cattle. Each
etudy consisted of a pretreatment, treatment and posttreatment phase.

Bloat incidence and saverity observations wexre made periodically after the
animnls grazed Ladinc clover; and ratings of O (nome), 1 {slight),

2 (moderate), 3 (severe), or % (lethal) were assigned to zach animals.

Study 1 involved 53 Hereford steers, one and two years of age, which were
divided initially intc three groups. Group I, the controla, comsisted of
19 steers; Group IT, the poloxalene-treated cattle, consisted of 18 steers;
end Group ITI, the renicillin-treatment-control cattle, consisted of 16
steers. Group I steers were provided placebo-grain pellete, 210 gm./animelf
day for 69 days and Group II steers received 220 gm. poloxalene pellets/
animal/day. The poloxalens pellets consisted of 10 gm. poloxalene in-
corporated intoe 210 gm, of the same gralnm given Group I steers. GCrours

I end II were grazed on the same clover plot each morning and afterncon for
varying periods of 45 minutes to two hours. Each steer in Group II was
given daily treatment of 125 mg. procaine peniceillin in & gelatin capsule
for 17 days starting April 22, 1965. When the study involving Group ITI
was terminated, 10 asteers from this group were selected to form Group IV.
Group IV steers were grazed continually on Landino elover and ware provided
poloxalene-containing pellete at the rate of 220 gm./animal/day for 55 days.
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Following the posttreatment. phese of Groups I and II, & preliminary experi=-
went, Study 2, was initiated to learn if cattle would lick molesses blocks
containing 30 gm./poloxalene/lb, in sufficient amounts to control clover
bleat. Nine steers were placed in control Group V, nine in treated Group VI
and six in Group VII.

Mclasses blocks without poloxelene wvere provided Group V steers in one holding
lot, and molagsedg blocks containing poloxalene were available to Group VI
steers in & separate holding lot. Steers in CGroups V and VI were grazed
together on the same clover plot for 1 to 2 hours each morning and afternoon
for 1T days.

Each of the six ateers in Group VII was grazed continually on individusl
Ladino clover paddocks for 17 days. Each steer was provided one poloxalene-
containing molassea block; each also had free access to sslt, steamed bone
m2al and water throughout the study.

Analysis of variatice of the Group I snd Group II study lndicotes the dif-
ferences between grazing times and between treatments for both incidence
and severity of bloat were slgnificant (P7i01).

Analysis of variance of the Group II and Group ITI study indicates the
differences for incidence of bloat were eignificant between days (P;,OE),
grazing time (PL.01) and treatment (P:i0l). Ansiysis of veriance for bloat
severity was alsc significant between days {P<.0l), grezing time (P..05) and
treatment {PZ0l). .

Analysis of variance of the Group V and Group VI study indiestes the dif-
ferences in bloat incidence and severity were significant at (P-;01).

Individual consumption of the treated blocks varled from O to 1.8 lbs./
animal/day, but the average dally consumption of the trested blocks by the
6 snimals continually grazed on separate cover pestures varied from 0.66 to
1.10 1bs./aniyal/day, GCroup consumption of blecks without poloxalene was
1.52 1bs,./day as compered to 0.9 1b./day of the blocks which contained
poloxalene.,

Poloxslene Residue in Milk and Meat and Its Effect on Anims) Health and
Well-Being - R. M. Meyer, L. (. Helmer and E,/ E, Bartley, Kansas State
Iniversity, Manhattan

Previous studies have demonstrated the efficecy of poloxalene in controlling
legume pasture bloat. Several studies have been conducted %o test the safety
of poloxalens administratiog. When a single M0 g. dose of poloxulene con-
taining over §,0C0 of c1* 1abeled polaxalene wes agministered to a
laectating cow, no el activity appeared in milk or in body tiBBUEﬁ nine

days following administration of the drug. Since 94.3% of the C1% activity
administered was recovered in feces and 4.0% in urine, it was concluded that
the poloxalene is poorly absorbed from the digestive tract.
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Results from six poloxalene residue studies indicote that no detectable
regidues ean be found in milk or meat from animals receiving recommended
prophylactic doses (10 g./L000 1b. body weight) of poloxalene. When
poloxalene was administered at o rate of ca. 75 2./1000 1b. weight for
soveral daye, trace guantities of poloxmlene could be detected in wmilk and
neat. A 4-8 hr. withdrawal period lowered milk residues to insignificant
values and a T-day withdrawal period likewise lowered tissue residues to
insignficant values.

Six cows were fed varying levels of poloxalens (10, 20, or 40 g. per cow per
day) for 12 weeks and 6 cows served ae controls. Poloxalens had no dele-
terious effect on milk production, milk fat test, body weight, feed consump-
tion, conception rate, or animnl health. When 10 g. poloxalens per day was
fed to fistulated identical twin cattle, no significant differences between
poloxalenz-fed and control animals were observed in rumen ammeonis concentra-
tion, rumen pH, rumen lactic and volatile fatty acid concentration, or
cellulose digestion.

The results appear to Justify the conclusion thut feeding poloxalens in
quantities up to 40 g. per day does not deleteriocusly affect cattle.

Poloxalene in Corn for Control of Bloat of Beef Cettle Grazing ladine Clover -
H. Werner Essig, Charles B. Shoawver and Vernon D, Godsey, Mississippl Agri-
cultural Experiment Station, State Collepge

The objectives of this study were: 1) to study the efficacy of feeding 10 gm.
of poloxalene in LS5h gm, of ground shelled corn fed once daily before the
morning grazing period. 2) To measwre the response of dally administration
of 10 gm. poloxalene in & capsule plus giving access to 45% gm. of ground
shelled corn. 3) to determine the benefit of twice daily feeding of LS4 gm.
of ground shelled corn containing 10 gm. poloxalene.

The 89 day trial was divided into seven periocds as follows: 1) Seven day
control period of grazing Ladino clover. 2) All animels were fed 454 gm.
ground shelled corn per head daily before the a.m. grazing for 14 days in
order to assure consumption of corn by all animals. 3) Animals in treatment
groups 1 and b were fed L5h gm. ground shelled corn and those in treatments
2 and 3 were fed LS54 gm. of the corn-poloxalene mixture (10 gm. paloxalene
per 454 gm.} for i days. L) For seven days sll steere were fed 454 gm.
ground shelled corn before the a.m. feeding and those stesrs in treatments

2 and 3 were each given 10 gm, of poloxalens by capsule hefore the s.m.
feeding of corn. 95) Same us period 3 except each steer in treatment 1 and
4 were given 10 gm. of poloxalene by capsule before the a.m. feeding of corn
for five days. 6) Same treatment as period 3, but for only six days. 7) A
17-day period in which the treatment was the same as in period 3 except that
all animals were fed twice daily (before each grazing time).

There was no difference for severity and incidencs of bleat for the steers

in treatment 1 and 4 when compared to those in treatments 2 and 3 during the
control period when the steers were allowed ta groze Landino elover., When
45k gm. of ground shelled corn rer head deily was fed before the a.m. grazing
period the severity and incidence of bloat for the 2.m. was significantly de-
creased as a result of feeding the corn, The a.m. feeding of corn appeared

to have little effect on the p.m. severity and incidence of blecet. The a.m.

feeding of 454 gm. of ground shelled corn~poloxalene mixture (10 gm. poloxalane
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per 454 gm. of mix) significantly decreased the severity end incidence of
bloat, however, the following p.m. severity and incidence was significantly
higher than the a.m. severity and incidence. The p.m. severity of bloat for
steers fed corn-poloxalene before the a.m. grazing was lower than either the
a.m. or p.m. severity of bloat for the steers fed only corn before the a.m.
grazing. The edministration of 10 gm. of poloxelene by capsule in addition
to the steers baeing fed 454 gm. of corn before the a.m. grazing essentially
eliminated bloat in the a.m., however, some blcat severity and incidence was
observed the following p.m. which was generally less than the a.m. severity
and incidence of steers fed the corn-poloxelens mixture. The feeding of the
corn-poloxalene mixture twice deily, immediately before each grazing time,
eliminated any difference between a.m. and p.m. severity and incidence of
bloat. Poloxalene was effective in reducing severity and incidence of bloat
for 68 days during this test.

Different Levels of Poloxalene in Molesses Blocks for Control of Ledino
Clover Bloat in Beef Cattle - H. Werner Essig, Charles B. Shawver and
Vernon D. Godsey, Migaissippl Agricultural Experiment Station, Btate College

This work showed that fasding 10 gm. of poloxalene twice daily ln corn was
more effective in controlling bloat severity and incidence than when 10 gn.
of poloxalene was fed once per day in the corn. Since beef cattle are not
generally fed grain while grazing legumes, & more suiteble peans of adminis~
tering poloxalens was desired. Previous work has indicated that molasses
blocks were satlsfactory vehicles for inducing consumpticm of various come
pounds, FPoloxalens wds incorporated into the molasses block at two different
levels and fed to beef cattle to deteriine the suitability of administering
poloxalene in this manner.

Ten steers of beef breeding showing bloating tendencies when grazing Ladino
clover were allotted t¢ two treatments with steers in one treatment being
given access to molassaes blocks containing 10 gm. poloxalsne per LSk gm,

and the other treatment group of steers belng given access to molasees blocks
containing 30 gm. of poloxslene per 45k gm, Each treatment group consisted
of two periods: (1) A 17.5 day control period and (2) a LQ-dey treatment
reriod,

After five days access t0o the molasses blocks during the time of drylot
confinement, there appeared to be no effect on severity and Incidence of
bloat of cattle grazing Ladino clover. §Steers given accesg to the molasses
blocks which coutained 30 gm. poloxalene consumed & greater quantity and
spent more time "apparently consuming" the blocks than did the steers given
access to the 1O gm, poloxalene level blocks. The steers spent more time
"aprarently consuming' the block et night than during the daytime. The
average daily consumption of 13.93 gm. of poloxalene reduced the eeverity and
incidence of bloat below that of the control period., The consumption of
46.69 gm. of poloxalens was more efficient in controlling bloat than the
13.93 gm. poloxalene level or the control period; however, the high level
did not completaly prevent blost under the extreme conditions of this test.
Ml steers receiving poloxalene (both levels) showed & higher severity and
incidence of bleoat after the p.m. grazing time thensfter the a.m. grazing
time, The block containing 30 gm. poloxalene was more efficient in con-
trolling severity and incidence of bloat than was the block containing 10 gm.
poloxalens. Molasgses blocks containing 30 gm, poloxalene appeared %o be an
acceptable method for reducing severity and incidence of bloat in steers
grazing Ladino clover.
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Effect of Poloxalene Administered in Various Farms on the Frevention and
Treatment of Cattle Bloat - B. E. Bartley, R. M. Meyer, H. B. Pfost and
L. G. Helmer, Kansas State University, Menhattan, and H, Lippke and

¥. L. Jaccbson, Iowa State University, Ames

Bzif of the cows in each of four Kansas dairy herds served as controls and
half were fad poloxalens. All were provided succulent alfaelfa. The treatments
ware reversed after 7 to 10 deys., Poloxalene prevented bloat nearly 100% of
the time. In a second experiment all cows in four Xaunsas herds were fed
poloxalene before being fed succulent alfalfe. Again 100% control of bloat
was achieved when cows consume sufficient poloxalens. In & third eXperiment,
36 dairy steers were used a2t Jowa State University. Half served as control
and half received polcoxalene before being provided succulent alfalfa. Dur-
ing the 113«day trial complete bloat control was achieved when animels
consured at least half the poloxalene offered. In the three experiments
roelocxalens was fed &g & supplement, incorporated in the regular herd ration,
or sprinkeed aver grain. In all experiments the animals readily coosumed
poloxalens after hecoming acoustomsed to it. Mizing poloxalene in the entire
herd grain ration for lactating cows presented problems in edministration.
Some cows received more roloxalene than necessary to control hleoat; cothers,
not enough to prevent bloat. Mixing poloxalene with an inart carrier such
as vermiculite and using the mixture as a top dressing for grein or as a
surplement seems more practical.

Pour sets of identical twin dairy heifers were divided into two groups and
rastured on adjacent strips of slfalfa. One group was offered mnlasses-salt
blocks containing 15 g. poloxelens per lb. while the other group was offered
a similar molesses-galt hiock containing no poloxalene. The treatmsnts wera
reversed after 7 to § days. The animsls were pastured from 7 to 2 a.m. and
then returned to a drylot where the blocks and water were available, They
wvere pastured again between 3 t¢ 5 p.m. and then returned again to drylot.
The intake of the poloxalene and control blocks ususlly exceeded 0.5 lb,
per head per day. This level of poloxalene {ca. 15 g.) controlled bloat.
However, on two occasions when the animals were not shut in with the blocks,
intake was reduced and the incidence of bloat increased. It is apperent that
proper management of the block is important in regard to consumption and
bloat prevention.

Eleven cases of severs alfslfa bloat in cattle were treated by administering
a mixture of poloxalene and alcohol (5:1 v/v). The poloxalens and alcohol
mixture was added to elther 0.5 or 1.0 gal. of water and given by stomach
tube ar drench bottle. 1In each case bloat subeided in 10 to 25 min. Six
severely bloated cattle were asdministered the poloxalene mixture by injecting
it directly into the rumen. Bloat subsided in 50 to TO min, It ig appaerent
that poloxelens is an sffective treatment for bloat. However, ruminal in-
Jection is not so effective as oral administration,
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Effect of Poloxalqu_pn Fumen Fluid Characteristics and Feed Inteke of Qattle -
H, Lippke and N, L., Jacohson, Jowa State University, Ames

These experiments were undertaken to study more closely the bloat preventive
characteristics of poloxalens, a non-ionic surfactant, which when consumed in
gsufficient amounts affords complete protection from pasture blost.

Twenty in vitro fermentation trials, in vhich a 25 g sample of fresh alfelfa

wes incubated with 150 ml of strained rumen fluid for 3 hr at 39°C, were con-
ducted in the summer of 1964k using three pairs of poloxaleme-~fed and control
steers a8 rumen fluld sources. Samples of rumen fluid were taken 1 hr after
poloxalene feeding. During the in vitro fermentation, gas evolution and

ingesta volume increass were messured at 20-minute intervels. The fresh
alfalfa, which was used as a fermentation substrate, was cut into -inch segment:
prior to intreduction into the fermentation tubes.

For approximately 2 months prior to and during the in vitro fermentation triels
the steers from which meen fluid was collected were fed good to excellent
quality alfalfsa scilege ad 1ibitum with the poloxalene-fed stesrs each receiv-
ing 10 g of poloxalens deily. The in vitro rumen fiuid comparisons were made
only within pairs; esach palr consisted of one control and one poloxalens-fed
steer. Following slx in vitro fermentations, the swrface tension of the fluid
from the fermentation tubes was measwured using a DuMouy tensiometer.

The fermentation trials and surface tension determinatlions of the previous
year were répested in 1965 in an experiment utilizity three control and three
poloxalene~fed (10 g/animal/dey) stecv3., These animals were fed medium to
poor quality alfelfa ecilage ed libitum during the standardizetion period

(3 weeks) and the comperison period (I weeks). Daily feed intake was measured
for each animal.

The procedure for the in vitro fermentation trials varied somewhat from that
of the 1964 trials., Por each trial rumen fluid was collected from sll six
animals, and equal volumes were composited within tre&tment groups. The
fresh alfelfa substrate vas ground through a food chopper necessitating the
use of 50 ml of sn srtifielsl salive solution to quantitatively transfer the
25 g elfalfs sample intoc the fermentation tube. The surface tension of fresh
rumen £luid as well as of fermentation fluid was messured.

In the 1964 trials an intensive streaming action, which was not evident in
control fermentation tubes, wes noted in the 1liquid phese of poloxalene tubes.
It appeared that particlss which had settlel to the bottom of the fermentation
tubes would accumilets gas causing them to rise to the liquid-foam interface.
Here the gas was apparently released,sllowing the partlcles to return to the
bottom of the tubes. Thig phenomenon indicated the possibility of an altered
surface tension of the fluid in poloxalene tubes.

Surface tension measurements indlcated that poloxalens feeding reduced the
surface tension of fresh numen fluid by 6.7 dynes/em {P- .01} and of fer-
mentation fluid by 8.3 (P--.0l) and 3.5 (P=.0l) dynes/cm in the 1964 and
1965 trials,respectively. The smaller difference in surface tension between
the fermentation fluid from control and poloxalene-fed steers in the 1965
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trigls is atiributed to the addition of artificial saliva solution to the
farmentation tubes.

Maximum ingzsta volume achieved during the 3~hr fermentation was reduced 16%
(P =.05) and 4% dus to poloxalene feeding in 196k and 1965, respectively.
The smaller reduction in ingestz volume (effected by polewalene) in ths 1965
trials is thought to be due to the poor quality slifalfa scilage fed to the
experimental animalz, i.¢., poloxalene eould not reduce foaming because a
serious feem-producing econdition was not present.

Gas evolution was slightly increesed ((8% and 15% (P--.10) in 1964 and 1965,
respectively)) by poloxalene feeding. If this is 2 real effect, one might
ycstulate that the reduction in surface tension produced by poloxalens enables
a greater mobility of rumen microorganisms and wetabolites.

Thare was no difference in feed intake due to poloxalene feeding. Among
animals, variations in relative intake, using each animal as its own stend-
ard, ware surprisingly smeil. Tt was concluded that poloxalens feeding

(L) reduces surface tension of masen fluid and thereby reduces foaming
within the rumen; (2) has no effect on feed intake at the level used; and
(3) may slightly increase gas evolution,

Toxicologic Properties of Poloxalens = C, W. Leef, Wyandotte Chemical
Corporation, Wyandotte, Michigan, C. H. Wolf and J. C. Calandra, Industrial
Bio-Test Laboratories, Northbrook, Illinois

The results of a 90-day study to determine the possible toxleologic effects
of feed poloxalene %o albinc rets are reported. Groups of 50 weanling albino
rats, each equally divided with respect to gex, were fed poloxalene at three
levels in the diet, viz 40, 200 end 500 mg/kg of body weight. A fourth group
fed stock diet served as controls.

All diets were freshly prerared each week by adding the calculated amount of
roloxalene to a pre-weighed portion of the stock ration and thoroughly
blending the mixture. The dietary levels were adjusted periodically in order
to waintain the corect dosage on a mg/kg body weight basis, The amount of
food allotted per week to each animdl was sufficient for ad libhitum feeding.
Water was also allowed ad libitum.

Initially, the body weipght of each rat was determined and recorded. Thers-
after weighings were conducted weekly, the data being recorded ag an index
to growth., Weight geins over the 90-day test peried were computed and sub-
Jected to statistical analyses. Analysis of Veriance was conducted first and
any effects disclosed by that treatment were further studied by "t" test,
Checks were made daily for mortality and untoward behaviorsl resctions.

Blood studies, including determinations of hemoglobin concentration,
erythroeyte count, fasted blood glucose concentration and both totel and
differentisl leukocyte counts were conducted on five male and five femsle
rate randomly selected from the control groups and the 200 and 500 me/kg
dose groups immediately prior to the inception of the study and after 77 days
of testing. Urine alayses for reducing substances, protein and microscopic
elements were conducted at the same time and on the eame rats as the blood
studies.



-16-

Following 90 duys of feedlng, all surviving animals were sacrificed and

subjected to complete gross pathologlc examination. At this time, &
complete set of organs and other tissues wes removed from each rat for
histopathologic study. Also, the body weight of each rat at necropsy was
recorded along with the weight of the liver, kidneys and teetes, Statis-
tical analyses were conducted on these organ weights amd upon their corres-
ponding ratios to the body weight.

Complete microscopic examinations were conducted upon ten male and ten
female animals from the control group and from the 200 and 500 mg/kg dose
groups to ascertain the presence or absence of hlstopathologic change ag a
result of poloxalene ingestion.

In order to determine whether the lowered food consumpticon and resultant
weight depression noted among 500 mg/kg enimals was & result of diet
paletablility or & toxic manifestation of the materiel, a special palred-
Teeding study was conducted. 1In this study, & group of five male and five
female rots was paired with an equol nuwber of rats from the 500 mg/ke
dose group. Animals with equal body weights were used in peiring. The
raired~-fed control rats were fed daily amounts of stock ration equivalent
to the amount of test diet consumed by their 500 mg/kg test group pertner
during the preceding 2hk-hour period. This procedure was followed for 1T
days during which time the animele were weighed twice weakly and the weights
recorded.

Animals fed poloxalene at levels of 40 and 200 mg/kg/body weight exhibited

growth patterns comparable to control. Rats fed the material at a level of
500 mg/kg/body weight exhibited & moderate growth depression s compared to
controls. Thie depression wns statistically significant at the 95 per cent
confidence level.

The sypecial paired~-feeding study confirmed the fact that the weight depression
was & result of poor diet acceptance rather than toxlc manifestation of the
test material.

One control male succumbed after 66 days of testing while one male and one
female in the 500 mg/kg group died after 20 and 52 days of the study,
respectively. Deaths were attributed to acute respiratory infection. No
untoward behavioral renctions were displayed by any of the rats employed
in the study.

Values for all hematologic, urinary and clinicel bleood chemibtry parameters
studicd werd within the normal rapge for the albino rat and were comparable
to those of control animals. Organ weight and ratio data eollected from
animals in the %0 and 200 mg/kg groupe were essentially comparable to those
of control, A fow random inter-group differences were geern, none of which
could be related to ingesticn of poloxalene. Orgen weight and ratio data
for 500 mg/kg animals revenled elevations in liver weight apd liver to

body weight among femeles. The male liver and testes velghts were com-
parable 1o or higher than control; however, none of theeas elevations was
statistically significant. Kidney weights of the male and female 500 mg/kg
animals were lower +than control; however, this finding is expected in view
of the body weight depression observed, end only the male kidney weights and
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kidney to body weight ratics were significantly lower than control statis-
tically. No significont gross or microscopic alterations were noted among
crgans and tissuss examined from test animals (200 and 500 mefkg) which
could he releted to Ingzstlon of poloxalene.

In summary, ingestion of poloxalens at lavels up to and including 200 mg/kg
produced no untoward effects in eny of the parameters investigated.

MICROBIOLOGY PANEL

Studies on the Relative Importance of Isovelerate Carboxylation Reactions
in Biosynthesis of Leucine by Rumen Microorganisms - Milton J, Allison,
Wotional Animal Disease Laboratory, USDA, Ames, lowa

Ruminccoccus flavafaciens, a cellulose digesting anaerchbe from the rumen,
synthesizes leucine using the carbon skeleton of isovalerate. Isovalerate
is carboxylated By an unknown mechanism so that leucine synthesized from
isovelerate-1-CL% 1s lobeled in carbon number 2. Carbon dioxide, but not
formate, cantributes to the carboxyl carbon of leucine. This pathway of
leucine blosynthesis is dinstinet from the pathway that hes been described
in E. coli, Neurospora, Salmonella and other aserobic or facultative micro-
organisms. The present studies were designed to assess the relative
importance of the isovalerate carboxylation pathway in the rumen.

Cellefree extracts of R. flavefaciens, bacteria obtained from rumen contents,
and E. coli were aseayed for the enzyme a-hydroxy-.-cerboxy-isocaproate
dehydrogenase. This is &n enzyme present in the aercbic leucine biogsynthetic
pathway. The ratio of enzymatic specific activity (unitsjmg of protein) in
extracte from E. coli, mixed rumen bacteria, and R. flavefaciens was 200:4:1,
respectively. This suggests the pathway that iz operative in E. coli is
relatively unimportant in the runmen. cle rumen contents ware fermented
for 90 minutes in vitre in acetate-2-Ccl*., Amino scids from the bacterial
protein were lsolated by column ﬁ hromatography and their specific activities
were determined. Most of the CY¥ in amino acids wes in alanine, aspartic
acid, ind glutamic ecid (21%, 19%, and 17%, respectively). About 6.6% of
the C1* in the amino acids from the rumen bacterie wes in leucine and the
specific activity of leucine was .56 of the specific activity of alanine,

In the pathway cperative in E. coli, & 2-carbon unit from acetate becomes
carbon 1 and 2 of leucine and when organisms employing this pathway are
grown in laebeled acetate, leucine is often one of the moat highly labeled
amino acids. Since thls was not the cage in the rumen, it is suggested

that the pathway operative in E. coli is not the predominent pathway in the
rumen.,

Qur survey of purs cultures of rumen bacteria is incomplete, but important
rumen bacteris other than R. flavefaciens that incoporate iscvalerate into
¢cell protein include Bactercides ruminicole and Pepfosfreptococeus eledenii.
Organisms that do not incorporate significant amounts of iscvalerate-1-CIY
during growth include strains of Selenomonas ruminantium, Lachnogpira
ruttiparus, and Butyrivibrio fibrisolvens.
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The Relationship of Asrchbic and Anaerobic Mucinolytic Bacteris to Bloat
in C&ttle - LI R- Fina-, En El B&rtle,‘f, B. D Mlﬂhrﬁ-, &nﬂ. Tl Ja Cl&)fdon,
Kansas State University, Manhattan

Several merobic bacterisl isclates from the rumen resdily utilized bovine
salivary mucin a&s the sole source of orgsnic nutrients. Also, sslive was
found to be a potential source of aserobic mucinolytic bacterie (average
counts were 87,000 per milliliter). Tdentical twins that raceived hay before
pagturing had fewer serobic (facultative) mucinolytic bacterie in rumen
contents than twin mates receiving pesture only. Rumen contenta from bloat-
susceptible twins were more mucinolytie then were contents from nonsusceptible
twins when inoeculated into a salive substrste. Bloat may occur more readily
when mucin concentration in the rumen is lowered by reduced salivation on
succulent feeds andfor by destructive action of mucinolytic bacterie. FPre-
limipary results using anesrcbic bacteria, isolated from the rumen, are
similar,

Production of Gas Bubbles by Rumen Protozoa from Bloated Cattle - R. Kodras,
Kansag State University, Manhattaen

In o recent study, rumen protozoa isolabted from cattle bloating on, high grain
rations or fr2sh alfalfa tops were observed to contain and expel ges bubbles,
The production of & gas bubble by a protozoan, described here for the first
time, occurred by accumilation of gas in the protozcan, pasaage of the gee
through the esophague and cystostome, and formation of & shape like a bowling
pin, then & dumbbell, and & sphere &s the gas bubble was expelled. Protozoa
from non-bloating enimels did not produce gas bubbles. Thia cbsereation sug-
gests that protozos may be the cause of bloat in ruminants. As the number

of protozoa increase with the mpproach of bloat, a greater nmumber of protozoe
die or burst and consequently produce & highly viscous rumen fluid. This
coupled with the profuction of gess bubbles by protozoa could result in a
stable foam or bloat.

Bloated cattle treated with copper sulfate remained free from bloat for
approximately 5 to 10 days. Bloat returned with the return of & high ciliate
population, One animsl on s bhigh grain ration became spontavecusly defaunated
when it went off feed. The rumen pH dropped to sbout 5. The animsl has not
bloated for 3 weeks. '

The volume of protozoa [obteined by settling) in the yrumen contents showed

a positive correlation with the severity of bloat. The clliate volume from
bloaters measured sbout 8 to 11%, while non-bloaters had about L% or less.

This varistion in number and also genera of protozoa found in individual
animals suggests an assgociation with the sporadic incldence of bloat in & herd.

Addition of one ml of alfalfa Jjuice to ten ml of rumen contants containing
protozoa resulted in the release of 2.6 ml of gas in 10 minutes. Rumen
contents freed from most of the ciliates produced about Q.4 mli of gas.

Hydrogen cyanide at 0.01% concentration end topper sulfate at 0,01 to 0.02%
concentration were lethal to protozoa in vitro.
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When rumsn contents cbtained from a bleating and non-bloating animal were
compared, a color differcnce was observed. Rumen contents of a bloater had
a yallow green eolor while those of a non-blcoater had & deep green color.
Protozoa readily ingest vlant material or chloroplasts. It appears that
when the chlorophyll becomes ccolorlass upon ingestion or oxidation the
yallow pigments, xenthophyll sod carotene, are unmesked and give ths rumen
contents a yellow-green color

Food particls size affected the nutritiom of different protozoa. Rich starch
granules, 3 to 8 microns in size, were readily ingested by isotrichs and

the larger cligotrichs but not by the smaller protozoa. Corn and wheat

starch granules, 5 to 30 microns, were Ingested by the large cligotrichs.
However, the large potato starch granules, up to 1C0 microns, were not ingested
by any of the protozca.

Mathods for cultivating Cesytricha ruminatium - RH. E. Bungate, Califcrnia
Agricultural Experiment Station, Tavis

One culture was maintained in vitre for a period of 65 days during which there
were many cell divisions and & definite growth of the protozoa, indicating
that if the time and effort had been expended it would have been possible to
crow them contimuously in witro. The medium contained rumen fluid, and an
axtract of rumen holotrich protozoa was required in order for division to
cccur. Thia requirement could also be met by bovine serum. It was necessary
to feed suerose during only a portion of the day in order to avoid excessive
bacterial growth, It was not possible to obtain conclusive evidence as to

the ingestion or necessity of bacteria but a positive corrclation betwzen
success of a culture and the formation of methane was ohserved.

PHYSIO-PATHOLOGY PANEL

A New Technigque for In Vivo Metabolic Studies in Large Animals - R, W.
Phillips, Colorado State University, Fort Collins

Ruminants make excellent experimental animals in that multiple sampling may
be perforned on a single animel, minimizing the effect of individual varig=-
tion. A method has been developed which expands the use of such animals by
implanting a vinyl 2ipper in the body wall allowing relatively unlimited
access to the peritoneal cevity. Multiple biopsys of liver were removed and
assayed for glycogen concentration and the activities of glucose-6-phosphate
dehydrogenases, aldclases, and glutamic oxelacetic transaninase The con-
centrations of these enzymes did not vary under prolonged fasting. Portions
of the liver which were examined histologlically showed considerable fat
infiltration in & fasting pregnant ewe and little fat infiltration in a
non=pregnant fasting ewe.
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Acute Bovine Pulmonary Emphysema and Ite Possible Reletionship to the Ruminant
Digestlve Tract = Jameg ¢. Tucker, hiversity of Wyoming, Laramie

Fulmonary emphyseme of cattle is an acute, sometimes chronic, noncontagious,
afebrile disease. It is usually characterized by a sudden onset with severe
expiratory dyspnea which ia exaggerated by exercise, Acute bovine pulmonary
emphysens can occuy anyhtime during the year, but the oceurrence ie greatest
during the summer ond fall secasons and 1s associated with a change in forage.
Usually, if the disease is t¢ occur, it will be manifested within ten days
after cattle have been tranasferred from a dry summer pasture to an improved
green or ungrazed "lush" type of pasture. :

Mention was made of bovine pulmonary emphysema as 1t occurs and is reported
in various areas of the world, The inherent structural weakness of the
bovine lung is discussed ms a possible cause for so many conditions resulting
in an emphyseunstous condition of the organ.

Theories as to the cause of A.B.P.E., which have tentatively been discarded,
were enumerated and & muliiphased postulate advanced.

Effect of Rumen Tnsufflation Upon Renal Function of Calves - 8. D. Beckett,
niversity of Missouri, Colimbie

The rumen of conscious Holstein heifer calves were ingufflated to 4O and 50 mm
Hg pressure with nitrogen gas and the following paramefers studied: Hearw
rate, blood pressure, hemoglobin, blood glucose, oxygen use, renal blood flow,
glomerular filtration rate and potassiun excretion. The beart rate, mean
blood pressurs and hemoglobin levels increased during rumen insufflation.

The arterial oxygen increased 0.45 vol percent at 40 mm Hg but decressed 2.11
vol percent at 50 mm Hg. When the oxygen was expressed on & per gram of
hemoglobin basis, the mlliliters of Qo decreased during insufflation. This
indicates that the oxygen saturation of hemoglobin decreases during Inguffla=
tion even though the oxygen per 100 milliliters of blood is Increased. The
arterial glucose levels were fairly constant if the animal remained qulet
through the experiment hut increased if the animel struggled.

At 40 mm Hg intra-ruminel pressure (IRP), the renal blood flow decreased 27.0
percent and glomerular filtration rate 17.9 percent. Even though the urine
volums was reduced Tl percent, the total potsssium excreted was reduced only
27 percent., The A-V difference or oxygen extraction per 100 milliliters of
renal blood flow increased, mlthough the milliliters of oxygen per gram of
hemoglobin decressed, and in this way the kidney could maintain & relatively
constant oxygen conaumption.

At 50 mm Hg JRP, there were much grester changes in the various parsmeiers.

The renal blood flow decreesed 55.9 percent and glomerular filtration rate
decrengsad T2.4 percent. The totel amount of potessium excreted decreased

854 although the urinary concentration of potassium incressed. The milliliters
of oxygen extracted by the kidney per 100 ml of renal blood flow Increased
over the control level; however, dus to reduced renal blood flow the totel
oxygen &vailable to the kidneys was less,

lnder the conditions of this experiment the kidney were able to compensate
at 40 mm Hg IRP and maintain a fairly normal renal function. At 50 mm Hg IRP,
the renal functicn was greatly reduced from the control values.
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Absorption of Lactic Isomers From Ovine Intestinal Loops ~ R. H. Dunlop
and B, M. Sterfaniak, Uhiversity of Saskatechewan, Sasketoon, Canada

Earlier work has shown that blood lactate can rise as rapidly as 1.6 mM/1/hour
in cattle engorged on grain or ccrn. Most of the rise was attributable to
[=lactate which is not usually detectable in bovine blood. Since the rise

in lactaete was accompanied by & pronounced fall in blood pH, 1t appeared

that the undissociated forms of lactic acld were absorbed more rapidly than
their respective salts. Experiments were desigoed to test this theory in
cattle having yumen fTistulae and sheep equipped with Thiry-Vella intestinal
loops. Lactic acid disappegsred atdbout 25% per hour with respect to the merker,
polyethyleneglyeol 4000, when placed in the washed bovine rumen at pH 3.90 and
an initial concentration of 200 mM/L. This disappearance of lactic acid was
gbserved only if rumen motility was susteined; if the rumen was static, ab-
sorption could not be demonstrated. Absorption of pure isomers of lectic ecid
at toth high and low pH was studied in the ovine intestinal loops by measuring
the concentraticn of lactate and marker. A significant difference in abgorp-
tior rates for the two isomers was not demonstruble. However wvery marked
differences were found between absorption of the ionized lactate of each isomer
and its undisscciated lactic acid. The former was slowly abasorbed at about
15% per hour from a solution heving an initisl concentration of 50 mM/L. The
undissociated acid was absorbed very rapidly at an initial rate of over 30%

in 15 minutes; the final rate reduced to 65% in 1 hour as a result of the
riging pH and the declining concentration of lactic acid. It was concluded
that both rumen and intestine could contribute to the absorption of lactie
acid,

Electrical Impedance Chenges Associated with Reticulo-Rumen Motility -
A. R, Graham, Ontario Veterinary College, Guelph, Cntaric, Canada

The electrical potentials due to movement of the retlculum were recorded in
sheep using a pair of silver chlorided electrodes (1.5 cm. diam.) applied to
the skin over the stexnum and dorsal left side of the thorax, while the
impedance of a pair of stainless steel electrodes (8 x 1.5 cm) applied to
the skin on opposite sides of the ventral thorax nesr the coastsl margin was
measured simultaneously. The magnitude and phase-angle of the impedance of
the stainless steel electrodes to & 100 ke. signal were measured against an
axtarnal standard using an impedence comparator (GR 1605-A). With optimum
positloning of both sets of 2lectrodes, the waveform of the potentisl due

tc movements of the reticulum corresponds to changes in phase-angle and
magnitude of the Impedance of the stainless steel electrodes.

Some Physiclogical Effects of Feeding Pellets to Sheep - Tvan L. Lindahl and
Faul J. Reynolds, U.5.D,A., Beltsville, Maryiand

& series of stwiles were lnitiated to determine soms of the effects of feeding
relleted rations to sheep, perticularly over extended pericds of time. From
1958 through 1961, crossbred lambs were fed from birth palleted alfslfs hay
&d libitum in comperison with other rations, including chopped alfalfa hay



arnd & normal feeding regimen. The ewes received the sems retions as their
lambs until wesning at 120 days of age. The pellet and chopped hay lambs
remained in dry lot at sll times; those on the normal feeding regimen were
allowed to graze and to consume creep feed and long hay. The pellet fed
groups received no cther dry feed during their lifetimes. The pellets were
made from commercisl U.3. No. 2, leafy, 45 percent green alfalfe hey.

Prior to weaning, lacb weight geins in all groups were similar; ewes allowed
pellets free choice, however, gained appreciably priocr to weaning. After
weaning, the ad libitum pellet fed lambs gained appreciably more rapidly
than either the chopped hey or normsl regimen controls, and weighed, as
yearlings, about 25 percant more. Thesge differences vers associated with

a greater consumpticn of the pellets offered free cholce.

Teath losses in the ad libitum pellet fed groups were greater at all ages.
Causes of death in thess groups were ‘overhesating, rectal prolapse, gastro-
enteritis, liver degeneration, and congestion of the lunge. The cause of

the gastroetteritis and liver degeneration and their pathologies have not
besn determined.

Observations on rumen develorment were made on e number of animals from the
various groups. Ruminal musculature, especially the pillars, were not
nearly as well developed in the pellet fed lambs, Rumen paplllee of the
rellet fed sheep were smaller, thinner and had rolled edges giving them a
cupped=-shaped appearance. Also, there were fewer papillee per unit area,
rarticularly in the dorsal bdlind sac,

Rumenho-reticuler volumss, messured by f£filling to a 3 cm over pressure with
water, were not different in the variocus groups., Average percentage dry
wetter of the yumen contents was 19.4 percent in the pellet fed group,

11,6 percent in the chopped hay group, and 14.0 percent in the normal regimen
group. Molar percentages of VFA in the rumen contents measured on four
occcasions, two of which were at slaughter, were not different among the
VATIOUS EIoups.

The ad iibitum pellet fed group spent 45 percent less time eating and 43
rercent less time ruminating than those of the chopped hay group. Average
rarotid salivary gland weight wes significently greater in the ad libitum
rellet group than in the chopped hay group; the hypothesis is that this is
& competisatory hypertropy related to a reduced salivary flow which in turn
is related wholly or in part to reduced eating and rumlpating time.

Sheep fed pellets consume appreciably more salt, offered ad libitum as loose
salt, than either the chopped hay or normal regimen groups, and the bedding
requirements of the pellet groups were considerably greater. Ay less than
ad libitum levels of intake, the pellet fed sheep developed & craving for
fibrous material as shown by their eating bedding or chewing on wood.

The salt intake phenomsnon wags imvestigated with wethers that had not been

fed pelleted rations previﬂusly. When chopped or pelleted rlfelfa intakes were
limited to 80 gm per day per W and salt consumption limited to 8 gm per
day, there was no differential Ef%uct of forage form on water consumption or



-23=

urine volur=. When chopped cr pelleted alfalfa was limited at that level
and salt allowed free choics, salt consumption was appreciably greater by
the pellet fod group, and water consumption and urire output were also
significantly increased. A reversal of the two forage forms within a level
of salt intake contipmed the results of the first in the limited salt group,
but suggested that the pgreater fres cheice salt intake of the shees in the
first rericd persisted for a time into the second period on chorped hay

Studies of wood chewing by tellet fed eheep indicate that a number of inter-
acting factors affect this craving, among them age of animal, ration, level

of feeding, and ambient temperaturs. Presently undsr atudy are the effects

o adding 0.5 percent sodium bicerbonate to the drinking water of sheep fed

r2lleted rations. Results aere preliminary but water consumption is appreci-
ably inerzased on this regimen.

Motabolism of Carbon-labeled Methane by Sheer - R. W. Dougherty, J. J. O'Toole,
arid M, J. Allison, National Animal Disease Laboratory, Amss, Iowa

Sheep plasma (50 ml) was "saturated" with Clhﬁh at atmospheric pressure and
infused into the apdominal sorta of sheep through mermanently implanted
catheters. The ¢l H, "saturated" plaswa was infused at 1 ec per minute for
1 hour.

Expired respiratory gaszs were monitored constantly by paseing a fraction of
the same through a I Pi gas flow counter. Expired gas was also rassed through
soda lime to trap COp. Carbon dioxide in the soda lime was freed with acid
and then trapred and precipitated as BaCO3. Dried BaCQ3 was sugpended in
tolucne plus Eh=0-8i] for measurement of r&dio&ctivﬁty. It was estimated

that of the 2.5 x 10 counts approximately 2.3 x 107 counts were retrieved

in the s0da lime trep as barium carbonate,

It 1s assumed fxom this work that a relatively small percentage of mathans
that is formed in the rumen is metabolized,

After infusion of plasma containing Cl4H, stopped, radiocactivity in expired
gas and in arterisl blogd rapidly declioed. The decline of radicsctivity
in venous blcod was, however, much slower, indicating a relatively large
CHY, ool size in body tissues.
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