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Effect of the level of energy intake on the distribution of
purine derivatives in the urine of sheep
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Table 1. Ingredient composition of diets

Experimental periods

1 2 3 4
Feed (g/dav)
Ammonta treated wheal s 1,200 THo 06 700
Caorn silage 800 800 800
Urea 10 10 10
Corn starch 250 400

Diets nsed in periods 2, 3 and 4 were designed Lo be
isonitrogenous (150%) and to supply 70, 100 and 1309
of TDN requirement for maintenance by NRC
standard ™, respectively.
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Table 2. Nitrogen balance in sheep

Standard
] 9 o 4 error

Experimental periods

L 238 =0.44
o 9.0°  +0.41
SN 11 6.5 +0.34

N feres iday)  7URM™ 6L

19.9% 23,57 2
r
N Urine lidey) 10,00 10,3
i -

| gday)  12.4° 172" 164" 14.8 +0.33
| (giday) 2.4 7.0 g3 g3 +0.29
as ol N ik 120.2% 29U 35.2% 3470 +1.42
wlol Ndyesed  19.5° 40.6% 54,37 55.7* =1.76

o Means with different superseriptg on the
same line differ signiticantly (P<C0.05).
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Table 3. Distribution of nitrogenous compounds in the
urine of sheep

Standard
error

Experimental periods

1 2 3 4

Amount of nitrogenous compound (N mg/day)

Ureg 6,822% 7 877 4,268° 4,401"  +410
Ammonia 2240 3R8AT O 3ROTY 463" + 50
Creatining 328 328 341 347 + 14
Purine cerivatives  H22%  543° 7920 6"+ 4h

0
§

Percentage of nitrogenons compound-N to total N (%)

Urea 68.48h 7728 SR 4N RT3 +3.74
Ammoniz 2.2 Qe FLIAe 7.0 —0.60
Creatinine G 4. a3 0,08
Purme dervatves 5.3 5.4 1.0 1.8 ~0.64

: Means with different superscripts on the
same line differ significantly (< 0.05).

Table 4. Distribution of purine derivatives in the urine
of sheep

Experimental periods

1 2 3 1

Standard
Crror

Amount of purine derivative (N mg/day)

AMbmzzin gasee 3190 LH10¢ 44240 4 40
evtc-varthie LLO® 135% 1808k U]gw 19
Ur acid i 87 102 105 + @
Towienne dereacves H32P 5430 792 766" t45
Percentage of purine derivative-N to total purine- N “f)
Allnzoin 6.l  5H7.5 63.1 a7, 2 3.6
ppoantine-stie 21,00 25,3 23,2 28.8 t %.f,:
e acid 4.0 17.3  13.7 14.0 +1.3
: Means with different superscripls on the
same line differ significantly (< 0.05).
FramTUOBNED AT EGG L EE
L) ofi e r o & —{SAHED & 3 (2 IH) ¢

xR L b, SHEOERE, EREELLEA
DI BEECE o 1048, W OEH#Em S5 L oF

T EE A T L, ME ORI SR

7 R A D A

129

ElL A SNtz
£ =

1 70 R RN O 7Y AR
%%thfﬁﬁéh'%wkjuhkﬁmm e,
PRI L 7Bt o) B 00 A — T
and wv*ﬁ¢wiu/ﬁ@Wwo%ﬁﬂmw%

SO EREG T e, T, FINEO Lo oY
Lobdp {, ORISR SN THER S LS
WOMRICHKL TWwa LI sfiTwnhan,

R T, T3 F — (DE)EE L ~0L 3 f 7 2
REOE% % ETHINLILLEDT 7 b1
HRER O E L Wb O THE a2, Fhlll
D2 (118%) TOMNE S LD CHh-T oA
EEEO ) AR O 00§ — RN
Eb Bk Bohb k< —BlLl, 35

Bfc ik Mﬁ%&wu«w(#%mt#)A”iM
L. I fo b,
w, byET I ¥4 1r— D NPN
WS, PERICNT A NPN O# G

Sa.

Ty TR 20T o T G
S, ﬁ%‘—%“’\‘ﬂl]
it T 4

BIT0% L et —H22, NPN &4 & A5 - L
THEL, R F—OFEL T EHFT, B

SRR AR I s h s £, B-HNTORE
EMEOERSEEINE Y, 202 o, KEE
MR, 2R (IEAKHE) CIETES SR Gilik
%)?ﬁ#ﬂ%&ﬁMLLhwu BHuZH BN
V“U)ﬁﬁﬁﬁﬁér1fi‘krt’*”JHHUWL L 5LoEEbh,
D E AR A 7 BB A A s
n{,d)“*ﬁfﬁ‘ij'LéL ZHueL T, B ’H}q""'
W1 HATERAHTEM ELED, 7
A e D 3T o 4&ﬂwum%2mtﬁ
”l@Lm« oA A —EINEHE R L T
Ik, BRREMERARAA S E VA Tl D b

L, B—HWNTOREETEEE SO
e *hwogw_%mu, GO R ElPb e Hl E|

THE LidBaw e oo 44— hondksy
i Hﬁ(undeg‘rador] nitrogen: UDP) {2 & 4 &
DeFLah, 7)) FHBAHERE oML
Wehoicbh EELNLD,

s EoRcu, 7 s L il
v e, EalddRia i, a‘-ﬂ"/ﬂ’-/, !)’l@i%&'
RS T, AERETI, T2 b4



130 T fird

ERFVF A F T, KB OWTHITE L
fro CHLBESTOHEMR I, wThd, TALE-
RS EREOT0% 0 S 100% L 7 & &, 1
e s H -k (72> b4 OBENBITER
THot). CHEN &0, HEEE I SRS
ToE, TOBRGHOBINCEL LY, 77 A
v, BEFHF o+ F e F e, REBOHRREA
BT 2 - aHE L Tuwa, £77, BAICELLS &Y
&, HiEE+THEEoEE S LT, MERaRRE
BTuwd,

ffz 07 »EFEBEDRE S (ES N o)
SERME-N TR AU DWTAD &, AKERT
i, BBLET 7214 »60%, cRFH T
F 42 F #25%, %E&la%'ﬁ&m)’ (FE2, 3, 4
HOFIE) , — I, b7 7 o b o
TH D, KOEHCIWTH, ERFHrFoE1
REBRFHFrtdtod b3 HmE0 0 RE
LY AREND LD D,

REB T, 7Y VIEHEONSER, wiho
piar s A F K EOR I L D EIERT
F o doa Lo L, SlEHEE RS, T8 [ E ks
BEDBRSGIICHEEL S5 L ESRE STV,
CHOHICOWTR, EFREFABLRBOT, 35
F— ¥ RERL ThaEE LI,

X [

1) ANTONIEWICZ, A. M. and P. M. PISULEWSK],
Measurement of endogenous allantoin excre-
tion in sheep urine. J. Agric. Sci., 98 : 221-223.
1982.

2) BarceLrs. J. J. A Guapa, C. CASTRILLO
and J. Gasa, Urinary excretion of allantoin
and allantoin precursors by sheep after differ-
ent rates of purine infusion into the duode-
num. J. Agric. Sci., 116 : 309-317. 1991.

3) CueN, X. B, F.D.DeB.HoveLL, E.R.
Prskov and D. S BRowN, Excretion of pur-
ine derivatives by ruminants: effect of
exogenous nucleic acid supply on purine
derivative excretion by sheep. Br. ]. Nutr,
63: 131-142. 1990).

4) BEE f, MO ESFCHETAEEMELEO

-~ A1

10)

i}

15)

DI /N i 7 v <

#ee RHEEW - BEH f

ﬂﬂthD%éW@WMM?mt
e, 30:1-16. 1986.
WAEAHE, — A O ( M - HEEE
CEHE). B LML 354-365. Bl #RA b,
BT 1985,
LiNpBERG, J. E.

FIEAER

and AR,
MANYENGA, Excretion ol purines in the

H. BrisTAV

urine of sheep in relation to duodenal flow of
microbial protein. Swedish ]. agric. Res., 19:
45-32. 1989,

oW, EOEETA
NF RS & CTEFTERIED#E DA
DIRPEFR ST ORI G2 L8, | HSH,
29 : 261 268. 1988,

Bl B RAEH - BRI W, BB MEE
D A 2 RO EE RS O A KT
oAU T, 16:1 5, 1988.

Pkl e D BEHL M, A EOME
HEITW B 6 72D RS R R O H W2
b, H&7:8, 59:752 754, 1988.
MCALLAN, A. B,, The fate of, nucleic acids in
ruminants. Proc. Nutr. Soc., 41 : 309-317. 1982.
National Research Council, Nutrient Require-
ments of Sheep. National Academy Press.
Washington, D, C. 1985,

PucnaLa, R and G W. KuLasek, Estima-
tion of microbial protein flow from the rumen
of sheep using microbial nucleic acid and
urinary excrelion of purine derivatives. Can.
J. Anim. Sei. 72 : 821-830. 1992.

Razzaue, M. A and ]. . Topps, Determi-
nation of hypoxanthine, xanthine and uric
acid in ruminants’ urine. Proc. Nutr. Soc., 32 :
H8A-DYA. 1973,

) SCHWARTZ, H. M. The rumen metabolism of

non-protein nitrogen. In: Urea as protein
supplement (BriGGs, M. H. eds.) 95-109. Per-
gamon Press. New York. 1967.

Tapps, J. I and R. C. ELLIOTT, Relationship
between concentration of ruminal nucleic
acids and excretion of purine derivatives by

sheep.  Nature, 200 1 498-499. 1965.



PO RO S L

SUMMARY

Four sheep were given dietg designed Lo he
isonitrogenaus and to supply 70 % (0.7 M), 100 %
(1.0% My and 130 % (1.3» M) of energy require-
ment for maintenance (M), and the nitrogen bal-
ance and the distribution of purine derivatives
{allantoin, hypoxanthine - xanthine and uric acid)
in urine were measured.  The results are sum
marized as follows : 1) in the nitrogen (N) balance
trial, the amount of N retained and the percentage
of retention of digested N at 1.0 M were signifi-
cantly higher than at 0.7 M, bul were similar to
those at 1.3+ M ; 2) the amount of total purine
derivatives excreted in urine at 1.0 M was signif-
icantly higher than at 0.7 M, but there was no
marked difference from that at 1.3M ; 3) the
amount of allantoin excreted in urine at LO>M
was signilicantly higher than at 0.7 < M, while the
amount of hypoxanthine - xanthine increased as
the energy intake increased. and the amount of
uric acid at 1.0x M tended to be higher than at
(.7 M : 1) there was no significant difference in
the relative proportions of allantoin, hypoxanth-
ine + xanthine and uric acid excreted at the three
different levels of energy intake, their averages
heing approximately 60 %, 25 % and 13 %, respec-

tively.

Key words: sheep, urinary  purine  derivatives,

energy intake-level, nitrogen balance
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