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THE EFFECTS OF EPIDINIUM CAUDATUM OR DASYTRICHA
AUMINANTIUM ON THE RUMEN FERMENTATION AND NITROGEN
METABOLISM IN GOATS

M Matsumota, A. Takenaka, T Kahayashi and H. ltahashi

Natjonal Institute of Animal Industry, Tsukuba 305, Japan

Inweaductian

The rale of rumen pretozoa has become af can-
siderahle interest in relatian to animal production
{Vewra, |986). Many in viva studies have been
carried out by camparing conventianal agimals
{mixed protozoa) with defsunated animals. Re-
cently, Jauany et al {1981) showed that each pro-
tozoa genus had a specific actinn an the rumen
fermentalian using wethers established Paipplas-
tron mupitivesicutatumiP), lsomuS prosiomafl)
or Entodiniem sp. {£n) as monogenernc ciliate
protozoa.

in the present paper, we studied the effeci of
Epidinium coudutum {F) or Desyiricha ruminan-
tium (D) on rumen [ermeniglion and nitrogen
{N] metshalism in vivo.

Matarials and Methads

Nine castraied lapanesc Saanen goats aof A man-
ths of age weighing about 18 kg were houseil 1 a
room under controlled temperature {22°C), and
maintained in individual metabolism cege 1o pre-
vent contact with each ather They were Ted 500
g of basal diel vansisting of 300 g ltalian ryegrass
hay wafer {19 4 megN/g!, 175 gcarn (13.4 mgN/e)
and 25 g molasses {4.6 mgNjg). The digt was given
ance daily a1t 09:30 h Water and a miners! block
were given [reely. They were defaunated by leed-
ing af the basal diet supplemenied wilth 25 g Ca-
caprylate far 8 conseculive days. Afler the de-
faunetion. three of them were refaunaled by the
inoculation of cillale population mainly made up
af §J The goals estahlished with D as single rumen
protozna ()-goets) were prepared hy feeding af
the basal diel supplemented with Ca-caprate o
the refaunated goats. Other three goals were in-
oculated wilh mixed protozua contaimng £ The
goats estahlished with £ {k-goals) were preparsed
using lauric acid. Remained three goals were main-
tained protozaa-free (PIgaats).

In trial 1, they wese given the hasal diet far
4 weeks On days 22 1o 26, total urine and feces

were collected daily. On days 27, samples of ru-
men fluid were taken by a stamach tuhe just he-
fare feeding (time Q) and 2, 4 and & hrs after feed-
ing. At thc same time, samples of venous blood
were 1aken. In irial 2, the hasal diet supplemented
with urea (10 gjday) werc given far 4 weeks Sam-
ples were taken by 1he same manner as trial .

Results and Dizeussian

In the present paper, rumen fermentation and
N metabolism were ecxamined in £-poats and D-
goats. Though En, / or P had heen studied in vivo
{Williams and Dinusson 1973, Jouany el al 198]),
£ and D have nat heen studied alane in viva. In
addition, this paper first shawed defaunation and
estahlishmeni of ) or & using medium-chain fatry
acids. Detnils of the method will be reporied in
the near fulure {in preparation).

The numbers of pratarzoa were maintained in
the order of 10°/m] throughout the experiment
in both &- and D-gesats. The numbers of both
species decreased by feeding and graduslly re-
covered within 24 hr.

In triaj 1. fecal N cxcretion of £-goats (2.85
g/day) decreased significantly (p < 0.05) cam-
pared to that of PF-gaat {(3.06 gjday). In both
trials, fecal N excretion tended to be higher in
PF-poats, which isin agreement with results shown
by mixed protozos (ltzbashi et al., 1984).

In trial |, excreiions of allantoin (mg/day) in
PF-gosts, F-goats and [-poals wese 1120, 1040
and 980, respectively. In 1risl 2, those were 1130,
1100 and 910, respectively. As micrabial N
entering ahomasum is carrelated with zllantoin
excretion (e g Matsumnta and ltabashi, 1988],
these date indicate that microhial synthesis in the
rumen decreased in D-goals.

Figure 1 shows time cource of some consti-
tuenis in the rumen fMuid and plasma. In trial |,
rumen ammoniz N of PFgnats was significantly
(p < 0.05) lower than that aof D- or £-poats at 4
hr after feeding In iral 2, ingestion of diel in-
creased ammoniz N aof fL-goels significanily (p

AJAS 1989 Vnl. 2 {No. 3) 483484



MATSUMOTO ET AL.

mg/dl
[ (o}

C

mg/dl
i S

mmol/dl
2 A B
[ § oo 4[
Nt
e 0,

o
!
[+ 2]
"

] s

. I ™
5o b /

“ 30L % 207,

301

D
/.xe

_—o 4
o/o ® Lo
(o)
g :7Z:>3 i ./°/. 20\: s 15(9>-0.;\
i —o? 0 P
ol \o o o 0, Lo \0\
§ L O/ f/ \.\i \0
2635 46 024620246 °0 2 4%

Hrs after feeding

Figure 1. Time cource of rumen tatal VFA {A}, C,/C4 ratio {8} and ammonia-N {C) and plasma
urea-N {D} in PF goats { ® ), E-goats { © ) and D-goats { O ). They were fed the diet
supplemented with (upper) or without (lower) urea.

< 0.05) compared to PF- or D-goats. But
plasma urea N was the lowest in £-goats.

Both £2 and £ increased the molar proportion
of propionate (C3) and decreased that of acetate
(C2), resulting the decrease of C2/C3 ratio in
faunated goats. The results are in accordance with
Williams and Dinusson (1973) and Jounany et al.
(1981) who used animals inoculated with En,
Though they showed decreased butyrate propor-
tion concomitant with increcased propionate in
P, I, or En- animals, £ ar D increased butyrate
in our present work. On the other hand, it has
been shiown that mixed protozoa increased C2/C3
ratio and butyrate and decreased propionate
{Williams and Dinusson, 1973; Jouany et al,
1981; Jtabashi et al, 1984). These results suggest
that the mode of action of single species or genus
of protozoa on rumen fermentation differ from
that of mixed protozoa. These discrepancies are
not explained clearly, but bacterial composition
might be changed by the establishment of £ or D
toward propionate production. Informations on
concurrent changes of bacterial population are
needed to explain changes above.

The present study suggests that ¥ and D also
have a specific actian on the rumen fermentation
and N metabolism as supggested by Jonany et al.

(1981,

mentioned
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