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Table 1. Some Characteriétics of NPN Sources

Content Protein
Compound
N% P% Equivalent %
Urea-pure 46.7 0.0 292
Urea-feed grade 45.0 0.0 281
Biuret -pure 40.8 0.0 255
Biuret-feed grade 37.0 0.0 230
Monoammonium 12.0 27.0 75
phosphate
Diammonium phosphate 21,0 23.0 131
Ammonium 10.0 15.0 62
polyphosphate
Ammonium sulfate 21.0 0.0 131
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Fig. 1. Nitrogen sources for growth of ruminal
bacteria isolated from a cow on a hay
plus grain ration using a relatively non-
selective ruminal fluid agar medium (data
of Bryant and Robinson, 1962).
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Fig. 2. Comparative toxicity of NPN in ruminants.
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Table 2. Relation of pH to lonization of Ammonia
in Plasma at 37C?

Per cent Per cent
pH pH-pK, NH, NH7
9.02 0 50. 00 50. 00
8.72 —0.30 33.38 66. 62
9.42 —0.60 20,07 79.93
8.12 —0.90 11.18 88. 82
8.02 —1.00 9.09 90.91
7.82 —1.20 5.93 94. 07
7.52 —1.50 3.06 96.93
7.42 —~1.60 2.50 97.50
7.22 —1.80 1.56 98. 44
6. 92 —2.10 0.75 -+ 99.25
6. 62 —2.40 0.38 99,62

%pK’, of 9.02 for ammenia in plasma ealeulated

from Jaequez et al. (39).

Sebd pHrb %om AH(Acid 5)¢ <7} wh
23 2 oHNH)S) F4& Lv)r (Planders,
1953; Hogan, 1961), pH7} Ab5sla gbRoujolg]
F471 welxvh(Hogan 5, 1961; Coombe %,
1960; Visek, 1968)
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EuolNH:) ¥ ko] &(NH)S) Aze 5
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Fig. 3. The effect of pH on the cancentration and
ammonium ions and on their passage

through cell membrane.
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NPN-Protein Relationships S
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Fig. 4. Nonprotein nitrogen and protein interrelationships.

Table 3. Clinical Signs Under Urea Poisoning

IERE B (Stage) (1) 7 % ) (2) % % 1 (3) & # @x M (5) % 5 #
FEHR (Clinical sign Hyperaethesia stage Dullness stage  Conwulsion stage (Terminal stage) (Ezgf:ii Ziage)
FEOEH (Respiration rate) + A + @ﬂ:_(*(_:e(s)gaan) A
D8 (Heart rate) + A + + VN
kiR (Body temp.) + A + or & BAEA (down) A
¥ 8 (Belavior) BiL(sand) (oo h BBAdown)  EB(ollapsd KB (down
ﬁz‘f}ﬁi@ﬁ e WL (lethargy) Mt A + W B
yperaethesis) (tetanic spasmus) (paresis or coma)
{EFL B K (Pupi! dilation) + B R ystagmus) -+ K (frothy)
% ¥ (Salivation) + +7K¥% (watery)  +ifEHkd (frothy) + +
B {T(Sweating) + + A A
#—HEE) (Motility of rumen) - + A A + A
BRAESR (Tympany) + + (4goat only) T
& (Vomiting) + (goat only)
A & (Tremor) + _ + +
73 & (Convulsion) + + .
7|92 e}Al (Trachial rale) + {8t (moist) + +
#] o} - A (Cyanosis) + +

BE & (Urination)

+  Appearence of clinical signs or increase
A Opposite clinical signs or decrease
+

. Not clearly or slightly
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oleldt F& FFo o2 AL FEZAo] o} A2 AL e Nojuhr] 4 cH(Bulingtons,

Eldeh(Stiless, 1970). 1955; Pierson, 1959; Pieterseg} de Kock, 1962;
oy or® o} %7} lmg NH;N/100mlo) 2} Repp%, 1955).
g el FTFFA] #4222 Yebda 2~ KFRIB— B9k tedE 1(1973)2 150~250kg]
4mg NH-N/100mldl wloll+= Abapslev] g% AAl F 4otz 759 Abek 12%F Al &
R o} FHEFFoll & Wol7t At 7459 A 455 sl A Az 83, 49 2 g4
Aol wetA = 1mg/100mlelste| FEdl AL F F4-E ¥asgicth
52 9204 F gk =3 J. Austin(1967)L 84558 JoF
NPN, A 4o} 4H(Nitrogen metabolism)e} ¢+%. AL oks Ay o TAEY AFANE T35}
Uok 59 AsRAE 1Y 49} 3ok E 59 o] Bu3}gc
gEU ol T3] vl goletx F5-4A1744 (CNs)
. 2BLot ZESA ol a4 23 FAL s o] el A

S4+ w77kl sk dha 3habsl NH9 Aol (Liver failure)]oll 8444 530
FEok Fobdd 4B WA PAEEE d WFolA Bt AR YT Fasted
o R AME FESE S5 Il E4guE a2 dd B

Z=(Intoxication)® <do7A = 4FE ek
& A2Fol A Tl wAY EE FLR

Table 4. Relationship between Blood NH;-N Level and Clinical Signs in Several Previous Reports

Blood NH;-N level (mg/d!)

o . i« BB A EOBR B OB R T K i
(Animal) Reference
(Before) (At appearence of clinical sign) (At death)
& Cattle 0.56 ) 2 FCIZAEE (ataxia %) 4.5 Dinning et al**’
B el (tetany) )
¥ Sheep 0.15 1 SEE)SFFA (ataxia) 2~3.5 Repp et al™
I Goat  0.08~0.2 1.4 73 & (convulsion) 5~9 Yoshida et al®
% Sheep 0.1 0.5 #R4= (chronic spasmus) Lewis®
¥ Sheep 0.08 0.57 & fE (coma) Oltzen et al’”
¥ Sheep 0.4> 1.3~1.6 #HAETZ (twitching)
1.6~2.0 ®ELTEE, R (struggling) 5< McBarron® or
2.0~2.5 JES, SERIEK (Prostrate) Mclnnes
- 3.0< WML (frothing at mouth)
F  Sheep - 1L.2~15 ®W<3 (twitching) Morris or
2.0~2.5 73 (tetanic spasmus) Payne
IUF Goat) 0.08~0.18 0.5> B B (hyperaethesia)
& Cattle 1.0> A A (dullness or lethergy) 5.7~7.0 Omori et al
ﬁ‘%, 9% (paresis or coma) (Presents)
1.3< 74 # (convulsion)

¥ FEF FEHK (main symptoms)
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Table 5.

Summary of Amount Caused by Urea Toxicity in Cattle and Sheep

Death

Acute toxicity No harmful effects

Reference y
Cattle Sheep

Cattle Sheep Cattle Sheep

Annicolas el al. (1956a, b)
Chomyezyn and Bielinski (1959)

0.5g/kg body wt.
27g per day(NH,)

Clark et al. (1951) 10g 100g/day
Coombe and Tribe(1958) 20g per 100lb  10-35g/day

Dinnine et al. (1948) 116-236¢ bosy wt. 400g/day

Garner (1957) ' 16% of diet 40g per 100l

Hornoiu et al. (1959) 0.25g/kg body wt.  body wt. 100g/day
Mclnnes (1964) 8g 3% of diet

Meiske et al. (1955) 25g per 100lb

Repp et al. (1955) 8.2g/gal ad lib. body wt.

Satapathy and Leffel {1962) 40g per 1001b 100g/day
Snook (1958) body wt. 4.2g/gal ad lib.
Wilson(1963) 600g/day 50g/day
Briggs (1965) B0g /day

(private communication)
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