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Abstract: The paper reviewed the research advance on ammonia and urea metabolism in the organism
of ruminants,described the routes of origin and loss in the gastrointestinal tract, discussed the processes
and influencing factors of urea recycling,introduced the research technique on ammonia production,ammo-
nia absorption and urea recycling and analyzed the approaches that manipulate urea recycling. The recycling
and utilization of urea is the most important part for the reabsorption of endogenous nitrogen for rumi-
nants. The production of urea from the dietary nitrogen was decreased by decreasing the absorption of am-
monia and the catabolic metabolism of amino acids or increasing the efficiency of microbial protein synthesis
from urea which was synthesized in the liver and recycled to the gastrointestinal tract can improve the utili-
zation efficiency of dietary nitrogen. So the key of manipulating nitrogen nutrition for ruminants is that fur-
ther researches on the urea recycling regularity are needed in order to establish the integrated mechanic
model, which is isessential in regulating witrogen nutirition for ruminants.
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Fig.1 Schematic diagram of Ammonia production,absorption and urea recycling for ruminants
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Table 1 Nitrogen intake (NI),portal and hepatic NH;-N uptake (P-NH;,H-NH;) and hepatic urea-N output (H-Urea)
AHEE/ AR WY i/ (mmol « L1 < h™ 1) T IE PR 28 = it/
3y i k41, oy NH;-N uptake (mmol » L1+ Sk
Species Diet composition g h™b References
NI P-NH; H-NH;
H-Urea

& JEAEK 7030 123 58 55 202 [35]

1 2 Grass ¢ Flaked maize

Cattle E#ET & Alfalfa hay 162 291 290 366 [23]
A5 Bl & & 5 High concentrate 95 128 129 159 [36]
Fos R EK 50 ¢ 50
Grass ¢ Flaked maize 102 " 101 17z
i Grass 172 184 191 403
I E K Maize silage 106 91 88 115 [20]
= o By .
AP 2 BE70 ¢ 30 ( -
Grass silage : Grass 94 149 150 136
Hr B =% :
IR = 570 30 79 71 77 119
Barley silage : Grass
B 4 Lucerne 153 253 259 363
EfE s BT K 25 ¢+ 75 Lucerne ¢ Ground maize [19]
KK & Low intake 98 143 148 235
K& & High intake 174 250 260 491
BfE + B EK 75 ¢ 25 Lucerne; Ground maize
KK Low intake 133 186 194 354
=R & High intake 209 340 353 593

ST B R :
BB R R 79 ¢ 27 99 123 125 106
Switchgrass hay : Concentrate
BBCH T2 KR 27 < 75 100 124 127 135 [37]
Switchgrass hay : Concentrate
PR 150 ¢ 5K 37 ¢ 63 i
Switchgrass hay : Concentrate 14l 131 135 198 [38]
B 5 Alfalfa 197 245 248 346
EAYE R ORR RDP HH High grain diets with different rumen degradable protein
9.5 K& M CP 122.1 79 - -
1L 5% MEM+0. 2% JR & 178. 7 145 _ o
11. 5% CP+0. 72% Urea )
13.5%HEHA+1. 44 %R E _ _ 2
13.5%CP +1. 44% Urea 201.3 163 [39]
11. 5 YoM 2 (A + 250 g/d W 1
HH 11.5% Infused casein 167.7 135 — —
CP+250 g/d Infused casein
13. 5% M + 1. 440 JRE +
5 DAt

250 g/d HEWERE TR 1 202. 5 211 _ _

13. 5% CP+ 1. 44 % Urea+ 250
g/d Infused casein
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%% 1 Continued table 1
ey FAWYH/(mmol « L™ « h™1)  FERZA =&/
2 H B4 o NH:-N uptake Cmmol + L1+ SCHUR I
Species Diet composition g*d h™b) References
NI P-NH; H-NH;
H-Urea
HAE Bk S
1 2 Alfalfa, corn, soybean meal
N
Cattle  TERAfr# Low intake 58.5 90 95 150 [33]
14 R i Medium intake 95. 4 109 122 217
K2 High intake 142.9 134 146 255
FHIEK KK 60 £ 40
Corn silage : Concentrate
77 )5 4 8 4 weeks postpartum 363 517 517 674
7= )5 8 J& 8 weeks postpartum 421 578 591 892 [19]
R 1 e o G R
Cow 1 * ME requirement (non-lacta- 139 121 — —
ting)
2. 8 i AR BB T 2 QI 7L AT D
2. 8 * ME requirement (first lac- 358 431 - — [23]
tating)
(o [ Al S TE (T
3 fE AR = QR ALID 370 596 531 773
3 * ME requirement (lactating)
B+ 0k 50 ¢ 50 ] i .
Alfalfa hay : Corn grain o1z 392 376 552 [38]
B YSRGS E S NN, 2 £:
AR
Based diet is corn,soyhull,
molasses with different N source
R Z Urea 15.7 24. 8 25.2 21.6
K& Soybean meal 16. 4 27.7 28.1 25.9 [40]
B
Poultry byproduct meal 16.1 19.4 20.0 16.5
e TR ER N il A
Sheep Cornﬁlilpteniln(‘l blood meal 15.8 20.6 214 20.0
FREERZYE
Corn,alfalfa, soybean meal
H iR Adlibitum 24.6 25 28 101
4EFF Maintenance 10. 4 21 23 63 [41]
46 4 1 Bromegrass 7.5 11.2 12.2 23.1
wEE - EH P24 h 1 %O
Bromegrass + soybean meal fed 21.2 38.0 38.7 54.9 [39]
once every 24 h
EER A+ G P72 h 1 %O
Bromegrass + soybean meal fed 44.9 26.8 28.2 39
once every 72 h
By Grass pellets 21.4 25.8 30.1 41.9 [21]
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T 52 THE TR AN o 0 s A A L R AL S A
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fifp B B i K BT AR P T S R L R (R O
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RBED LT RS 5 EH G RRED . W
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HEAT IR . 3K — B AR S E a0 T ik i SE Al B, R
PREVALPNUN bR ic iy 73 72 A A B 1 . e i
W EEE T 20 = A= W L0 N2 o [ N-30)
TR E MO AR . X 5ok A RA R RN
1 S RGP b A= i L NV NIARIC 9 P A IR &R S
SRR e~ 7 N A = N T2 e o g
[P NPNIbRiC B9 IR R 5y F W Z 0 A X —
AR B TEA S0 R 7 HURE 7 1k B LU AE Sarrase-
ca Z2Y Ruiz MY Marini #l Van Amburgh™ 1
ST T B TR B IR L 72 AN PR IR
4.2 THhEgPEEREAR

VI Z A R IRZAE I J7 18 1) W5 8 7 76 00 2 P HE
20 LBl Kk i 25 S R SRR b K R I Y A
R ANEFFR . 15 B A B AR TR AN S B
T A AT B o F SR B oY, U H g i ] i — 2 gy
o NG S AR E I 1 = 15 NI N [ v - Sl &
B AT R R RV 2 AR T
HERRIE AR IR R A R L4 AALVFA I
A 2 W 4

5 AP IR ZR G EA 1 R AR

FE A SR 2 IR PR BRI T
55 2 15 A O A AN )l 4 O ) g B R T AR W R
HAN AT G B AT R LR AA DR OG,
EE W H AR AE R P T S N T AR W U b
i MR MAC A Bl A A v B R R i T R L SR b A
PR R L i T (] i 2800 e R0 2 AR R LR R
G PRI G BE EE R AC  R ER A E M) S R
W v i B A ZH SR 23 O SRR T R U TR
SR —ER .

XL S L IR 2R R AR H bl b 5% s A
A B A R S A AR IR AR AT A A R AR
A AT A S — 0l i A A W AORT AA o fig
PRI A BBl A0 FOAR S A R 3R R B T R
TR PR 2 b P B0 2 18 i 18 B IR 3R % A MCP i)
%%, Chapa SV B9 R B, U8 T LW i R 3R
A MCP i1 5 4 3h ) At TG,
I 3 o 9 YRR SRR DD I PR R Y A R

REM . N, 42 5 H R RUP 19 L 1) 5 B % H
Herh RDP f# L), AT 46 F A/ i 0 &UR it AT
WD PR Z A . Animut 2550 HE L 45 A 4 1R
WE 2 W) A i S T RDP W B Ok, o] {2 kR &
B HOMBEA A 8 AA JE AT TER K AA G
A, MRS PDV XA A H . (B2, AR
RDP i /& X 2 3 ) 75 2 i), 2 51 () RDP ¥ A A% o
£E 4k . Damiran %10 338, 45 56 24 R VR K RE & B MR
i, B RUP A& i 40 %082 &5 3 60 %6, ml Bt 3%
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