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Outbreak of Peracute Urea Toxicosis in Sheep Following the
Consumption of New Packages of Grain Barley
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Abstract: The objective of this report was to describe peracute urea poisoning deaths in 84 lle de France and
Merinos breed sheep due to following the consumption of new packages of grain barley on July 30, 2014 in
Ivrindi, Balikesir, Turkey. The owner of the sheep and a local veterinarian reported that in the farm there were in
total 800 sheep, and 325 of animals were fed with new packages of grain barleys and 84 of which were observed
dead after feeding in three-four hours. Clinical signs in all affected animals prior to death were uneasiness and
ataxia, incoordination, grinding teeth, salivation, severe struggling and bellowing, abdominal bloat, lateral re-
cumbence, convulsions, and deaths occurred in one and half hour after first clinical signs. The presences of white
urea particles were intensive especially at the bottom of the packages of barley. Urea, crude protein, nitrate and
nitrite analysis were performed in barley samples. Analysed barley samples had quite high urea concentration
(8.76%) and crude protein (27.81%). Anamnesis, clinical signs and laboratory analysis indicated peracute urea
poisoning in sheep.
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Yeni Parti Tane Arpamin Tiiketilmesini Takiben Koyunlarda Ortaya Cikan
Perakut Ure Zehirlenmesi

Ozet: Bu galismanin amaci, 30 Temmuz 2015 tarihinde, Balikesir’in Ivrindi ilgesinde, yeni parti tane arpanin
verilmesini takiben, Ile de France ve Merinos 1rk1 toplam 84 koyunun 6ldiigii perakut iire zehirlenmesini tanim-
lamaktir. 800 koyunun bulundugu bu isletmede, yemlemede yeni parti arpanin yaklasik 325 koyuna verilmesini
takiben {i¢ dort saat iginde 84 koyunun 6ldiigii yerel veteriner hekim ve hayvan sahibi tarafindan bildirildi. Etki-
lenen hayvanlarda tedirginlik, ataksi, koordinasyon bozuklugu, dis gicirdatmasi, salivasyon, siddetli ¢abalama ve
bagirti, karinda siskinlik, yere yan yatma ve konviilzyonlar: takiben yaklasik bir buguk saat sonra dliimlerin
goriildiigi belirtildi. Yapilan incelemelerde beyaz renkli iire partikiillerinin arpa taneleri arasinda 6zellikle guval
dibinde yogun olarak bulundugu gozlendi. Arpa numunesinin iire, ham protein, nitrat ve nitrit analizleri yapildi.
Arpa numunesinin yiiksek oranda iire (%8.76) ve ham protein (%27.81) igerdigi tespit edildi. Bu olguda elde
edilen anamnez bilgileri, klinik belirtiler ve laboratuvar analiz sonuglar1 koyunlarda iire ile perakut zehirlenmeyi
igaret etmektedir.

Anahtar Soézcukler: Ure, perakut zehirlenme, koyun.
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Introduction

Nonprotein nitrogen (NPN) compounds
can be utilized by ruminants to provide their
protein nitrogen requirements. NPN compounds
such as urea, ammonium acetate and ammoni-
um sulphate are commonly used in ruminant
rations because they are often more economical
than natural protein. Feed grade urea
[CO(NH,),] is the cheapest, most effective, and
most available nitrogen source. However, pera-
cute and acute toxicity may occur under condi-
tions of misuse®'?. Urea can be added to molas-
ses-based liquid products or into solid mineral
blocks. Ammoniated beet pulp, citrus pulp,
straw, silage, molasses, and rice hulls have also
been used to supplement the protein content of a
ruminant’s diet. Ruminants can also be poi-
soned by gaining access to some fertilizers that
can contain over 40% urea'.

All mammalian species are potentially
susceptible to NPN toxicities via the consump-
tion of ammonium-containing feeds, if dose is
high enough. Sheep and other ruminants are the
most susceptible because their rumen contain
urease and is an ideal environment for hydroly-
sis of urea, releasing carbon dioxide and ammo-
nia. Urea toxicity varies with the age of rumi-
nant animals. The very young ruminant has very
low susceptibility because its rumen flora has
not developed™®. Some factors can potentially
predispose ruminants to poisoning with these
compounds that include lack of adaptation to
high NPN diets, low energy diets, high rumen
pH, elevations in body temperature, dehydra-
tion, stress, concurrent disease, alterations in
rumen microflora, and hepatic insufficien-
cy*>®'2 When urea is consumed by adult rumi-
nants, it is rapidly disintegrated to ammonia in
the rumen by bacterial urease. The ammonia is
then utilized by the rumen bacteria, along with
soluble carbohydrates, to synthesize amino ac-
ids and proteins. Most of the excess ammonia
produced is protonated to the ammonium (NH,)
ion and is trapped in the rumen. If this excess
ammonia production continues, the rumen pH
increases. Ammonia poisonings occur when
significant amounts of ammonia get absorbed
systemically to the bloodstream®?. Excess am-
monia has been shown to inhibit the citric acid
cycle®®?, to cause a lactic acidosis, and to inter-
fere with cerebral energy metabolism and the
sodium-potassium ATPase pump. The systemic
metabolic acidosis is thought to be related to a
hyperkalemia, and this situation can ultimately

cause to cardiac arrest'2. On the other hand, the
primary cause of death was due to respiratory
arrest”.

The onset of clinical sings can be ex-
tremely quick and peracute, from ten minutes to
as much as four hours after consumption of
toxic level of urea and other NPN com-
pounds>®*2, Commonly reported clinical signs
in affected ruminant animals exhibit uneasiness
and ataxia, incoordination, grinding teeth, sali-
vation, muscle tremors, severe struggling and
bellowing, labored breathing, kicking at the
abdomen indicating abdominal pain, and bloat.
The progression of clinical signs is generally
quite rapid and lateral recumbency, convulsions
and death typically ensue within four
hours*>#*2, Toward the terminal stages, vomit-
ing is especially common in sheep. There are no
characteristic lesions of urea-NPN poisoning ®.
Necropsy findings in urea poisonings include
odour of ammonia can detect when open the
rumen of animal which has recently died. Pul-
monary oedema, congestion, and petechial
haemorrhages are rather common findings®®.

Case History

The owner of the farm addressed to the
Faculty of Veterinary Medicine of Uludag Uni-
versity on July 31, 2014 to report the deaths of
sheep. In the farm, there were 800 sheep aging
three-four years old. The farmer noticed the
beginning of poisoning after administration of
new packages of grain barleys to the sheep ap-
proximately at 19:00 pm in Ivrindi, Balikesir,
Turkey. According to farmer’s commitments the
first group animals composed from 230 lle de
France breed sheep were fed with barley and
exhibited poisoning signs after a while. Upon
the occurrence of clinical poisoning signs, the
second group animals including 170 Merinos
breed sheep were stopped to feeding barley.
Clinical signs of toxicity were observed after
15-20 minutes of ingestion of barley. The local
veterinarian and the owner reported the poison-
ing of a total of 84 sheep, of which, 70 were
from first group 14 were from were from second
group in three-four hours. The poisoned animals
were died within two hours after the initiation of
first clinical signs. Slightly affected 25-30 ani-
mals were survived after symptomatic treatment
(intravenous infusion of saline solutions) by the
veterinarian. Commonly observed clinical sings
were uneasiness and ataxia, incoordination,
grinding teeth, salivation, severe struggling and



bellowing, abdominal bloat, lateral recumbency
and convulsions prior to death. In addition,
vomiting was also shown in some sheep (Figure
1).

Figure 1. Vomiting in one of the death sheep.
Sekil 1. Olen koyunlarin birinde gériilen kusma.

Abdominal bloat and recumbency was al-
so presented in Figure 2. Suspected barley sam-
ples were collected for examination and toxico-
logical analysis. In examination, the presences
of white urea particles were observed especially
at the bottom of the packages of barley (Figure
3). Urea, crude protein, nitrate and nitrite analy-
sis were performed in barley samples. Urea and
crude protein levels of barley samples were
determined by the method of Turkish Standards
Institution®® and the method of AOAC!, respec-
tively. The mix barley sample was had high rate
urea (8.76%) and crude protein (27.81%). Ni-
trate and nitrite levels were determined by
spectrophotometric analysis™

Figure 2. Abdominal bloat and recumbent
position in death sheep.

Sekil 2. Olen koyunlarda goriilen karin sisligi
ve yatma pozisyonu.

Figure 3. Urea particles in the package
of barley.

Sekil 3. Arpa ¢uvall igindeki tire partikiilleri.

Discussion

Toxic and lethal doses are difficult to es-
tablish in ruminants due to all the predisposing
factors that can enhance or decrease their sensi-
tivity to this compounds cycle™. Urea is gener-
ally recommended in ruminant rations at a rate
of approximately 3% of the grain ration or about
1% of the total ration. In the present case, the
urea concentration of barley (as based on grain
ration) (8.76%) was approximately three folds
higher than reported levels in the veterinary
literature. Urea has been reported to cause toxic
effects when administered to ruminant animals
at higher doses and depends on predisposing
factors such as lack of adaptation to high NPN
diets and low energy diets. Urea doses of 8.76%
in grain ration has been described to cause lethal
effects in adult sheep™®. In the case described
here, urea was administered to sheep at higher
amount with barley and this farm sheep were
had been lack of adaptation to high NPN diets
because the sheep were not fed urea previously.
Therefore, the amount of urea administered in
these animals should be responsible for the in-
toxication. Clinical signs in the sheep of the
present report were similar to those reported
previously literatures*>*** and from field cases
of urea toxicosis and included uneasiness and
ataxia, incoordination, grinding teeth, salivation,
severe struggling and bellowing, abdominal
bloat, lateral recumbency and convulsions prior
to death. Vomiting which was observed in this
case (Figure 1), did not harmonise with previ-
ously published report®. Clinical signs of sheep
were similar. In urea-NPN toxicities, although
there are some lesions such as pulmonary oe-
dema, congestion, and petechial haemorrhages,
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there are no characteristic lesions®. Post mortem
examination (except abdominal bloat) and am-
monia in blood, serum and ruminal fluid could
not be carried out in this case due to timing
problem and lack of approach of owner and the
veterinarian to the poisonings. Determined ni-
trate and nitrite levels in barley sample were 20
mg/kg NOs-N and 1.5 mg/kg NO2-N, respec-
tively. These levels are much lower than the
levels (800-2000 NO3-N) which lead to sub-
acute and chronic toxicity in ruminants.

The anamnesis information, clinical
symptoms, demonstration of urea in grain bar-
ley packages and level of urea in consumed
barley confirmed peracute urea poisoning as the
cause of sheep deaths.

In field intoxications, the toxicological
diagnosis is a path that must be taken especially
when it allows to detect and to eliminate the
intoxication source in order to save other ani-
mals and humans from being exposed to the
same toxic substances®'. To the best of our
knowledge, although there is a report® with urea
poisoning of six lambs in sheep 84 of sheep
were dead in this case in sheep in Turkey. The
feed company supplying barley with urea
should be made a mistake for this produced
party. This sheep farm did not use urea to these
sheep for protein source before this case; this
situation may have been a contributing factor.
Urea poisoning treatment is often not possible
because of its rapidity. However, five percent
acetic acid or vinegar should be orally infused
into the affected animal; 0.5-1.0 litre in sheep
and goats and 2-6 litres in cattle. This should be
immediately followed by a large volume (15-30
litres) of cold water®"8',

References

1. AOAC Official Method 990.03. Protein in animal
feed. Combustion method, 2002.

2. Aytekin, 1., Onmaz, A.C., Uluacan, A., Alp, H.,
2011. Effects of Accidental Ammonium Sulphate
Poisoning on Antioxidant/Oxidant Status in
Lambs. Revue de Medecine, 162(7), 346-351.

3. Bruning-Fann, C.S., Kaneene, J.B., 1993. The
effects of nitrate, nitrite, and N-nitroso compo-
unds on animal health. Vet.Human Toxicol.,
35(3), 237-253.

4. Edjtehadi, M., Szabuniewicz, M., Emmanuel, B.,
1978. Acute urea toxicity in sheep. Can. J. Comp.
Med., 42(1), 63-68.

5. Fraser, C.M., 1991. Nonprotein nitrogen poison-
ing. In. Bergeron J.A., Mays A., Aiello S.E.
(Eds.): The Merck Veterinary Manual. 7th ed.,
Merck and CO., Inc, Rahway, pp. 1693-1996.

6. Hatch, R.C., 1977. Veterinary toxicology. In.
Jones L.M., Booth L.F. (Eds.): Veterinary Phar-
macology and Therapeutics. 4th ed., the lowa
State University Press, Ames, IA, pp. 1253-1259.

7. Lloyd, W.E., 1981. Urea and other nonprotein
nitrogen sources. In. Howard J.L. (Ed.): Current
Veterinary Therapy, Food Animal Practice, W.B.
Saunders, Philadelphia, pp. 393-396.

8. Osweiler, G.D., 1985. Urea and nonprotein nitro-
gen. Clinical and Diagnostic Veterinary Toxico-
logy. In. Carson T.L., Buck W.B., Van Gelder
G.A. (Eds.): 3rd ed. Kendall/Hunt Publishing Co,
Dubuque, IA, pp. 160-166.

9. Russo, R., Restucci, B., Severino, L., 2013. Re-
cent trends in diagnosing poisoning in domestic
animals. JAPS, 23(2), 657-665.

10. Sen, N.P., Donaldson, B., 1978. Improved colo-
rimetric method for determining nitrate and nitri-
te in foods. JAOAC, 61(6), 1389-1394.

11. Stegelmeier, B.L., 2011. Identifying plant poi-
soning in livestock: diagnostic approaches and
laboratory tests. Vet. Clin. North. Am. Food
Anim. Pract., 27, 407-417.

12. Talcott, P.A. 2007. Nonprotein nitrogen (urea)
and hyperammonemia. In. Gupta R.C. (Ed.): Vet-
erinary Toxicology Basics and Clinical princi-
ples. 1st ed., Elsevier, Boston, pp. 1042-1044.

13. Tirk Standartlar1 Enstitiisii, Tiirk Standart1 (TS)
10338. Hayvan Yemleri Ure Tayini, 1992.



	Introduction
	Case History
	Discussion
	References

