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SUMMARY

Gossypol toxicity was diagnosed in cighteen fat-
tening friesian calves, of six months old, fed for
three weeks on concentrated diet contained 20%
ground cottonseed. Clinicaly, calves showed ano-
rexia, intermittent diarrhoea and abdominal pain.
Later on cough, polypnea, signs of dyspnea and
hemoglobinuria were observed in four calves.
These calves were emergency slaughtered. Ser-
ous fluid in thoracic and abdominal cavities and
congestion of parenchymatous organs were in-
spected. Significant decrease in erythrocytes, he-
moglobin and hematocrit values was obtained
during hematological examination. Leukocytosis
with neutrophilia, lymphopenia and monocytosis
was also significant. Serum biochemical studies
revealed significant decrease in total protein and

albumin and significant increase in AST and
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ALT activities, creatinine and BUN values.

All recorded clinical signs disappeared and ser-
um biochemical and hematological parameters
were significantly improved after the change of

diet to low concentrate one.

INTRODUCTION

Whole cottonseed is commonly fed to ruminant
animals as a source of energy , crude protein and
fiber. However, a major constraint to feeding
high dietary levels of cottonseed is possible gos-
sypol toxicity {Calhoun et al. 1995 and Blauwie-
kel et al. 1997). Gossypol is a polyphenolic pig-
ment contains aromatic rings with hydroxyl
group. It occurs in pigment glands scattered
throughout the seed and it is produced by the cot-

ton plant as a natural defense mechanism against



insect pests (Berardi and Goldbaltt, 1980), It is
detoxilied in ruminants through binding to solu-
ble proteins forming gossypol-protein complex in

the rumen (Nikokayris et al. 1991).

Although ruminant animals are less susceptible
to gossypol toxicity than non ruminant species,
toxicity has been reported in calves (Holmberg ¢t
al, 1988 and Risco et al. 1992). The highest mot-
tality losses have been reported in calves which
were fed on start ration, where cottonseed meal

was their protein source (Ogilvie, 1998).

The clinical signs of gossypol toxicity have been
reviewed by Hudson et al. (1988). Laboured
breathing, anorexia, diarrhoea and hemoglobinu-
ria were the most common signs of chronic toxic-
ity, however sudden death was reported in calves
fed on high concentration of cottonseed meal
(Morgan, 1989). Pulmonary congestion, exces-
sive abdominal, pericardial and pleural fluids and
chronic passive congestion of the liver * nutmeg
liver “ were the most pathological lesions (Ogil-
vie, 1998).

The present study aimed to investigate gossypol
toxicity in fattening friesian young calves fed
concentrated diet contained whole cotton seed re-
garding to serum-biochemical, hematological,

clinical and pathological alterations.
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MATERIAL AND METHODS

Anorexia, intermittent diarrhoeaz and abdominal
pains were the farm's owner complain in cighteen
fattening friesian calves of about six months old
at Kafr El Sheikh Province. These calves had
been fed for 3 wecks on concentrated diet con-

tained 20% ground cottonseed.

Later on, cough, polypnea, signs of dispense and
hemoglobinuria were observed in four calves.
These calves were emergency slaughtcered. Ser-
ous fluid in the thoracic and abdominal cavities,
congestion of the parenchymatous organs were
recorded. Gossypol toxicity was the tentative di-
agnosis. Therefore the diet was completely apol-
ished and low concentrate diet and mineral mix-
ture fed for 3 weeks. Diseased calves were
examined clinically according to Rosenberger

(1979).

Serum biochemical, hematological and urinalysis
were conducted on diseased calves and 3 weeks
after receiving low concentrate diet. Two blood
samples were collected from each diseased calve
as well as from other ten calves of the same age
and locality proved to be healthy used as control.
Heparinized blood samples were used for deter-
mination of complete blood picture by using Au-
tomatic Hematology Cell Counter (MS9 Melet
Schocsing laboratories, France). Blood serum
samples were used for determination of total pro-

tein  (Peters, 1968), albumin (Doumas et al.
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1971), total globulins (by substraction of albu-
min from total proteins), albumin : globulin ra-
tio, AST and ALT activities (Reitman and Fran-
kel, 1957), Creatinine (Giorio, 1974),and BUN

{Richterich, 1968).

Urine samples were collected during normal uri-
nation and were examined according o Benja-
nun {1979). Obtained results were designed as

before and after experimentation.

Statistical analysis of data was performed ac-
cording to Snedecor and Cochran (1982) by us-
ing MSTAT-C computer program.

RESULTS

On clinical examination the diseased calves
showed diarthoea and signs of abdominal pains
mainfested by grunting, arched back and rest-
lessness. Increased respiratory (60 + 2.0 / min)

and pulse rates (110 £ 5.0/min) were recorded.
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Body temperature was slightly eleveated (39.8 +
0.5 C). decrease intensity of heart beat, muffled
heart sound and moist rales were detected during

examination of the heart and chest.

Hematological results revealed significant de-
crease in erythrocytes, hemoglobin and hematoc-
rit, leukocytosis with neutrophilia lymphopenia

and monocytosis (Table 1)

Serum biochemical analysis showed significant
decrease in total protein and, albumin, and signif-
icant increase in AST and ALT activities, creati-
nine and BUN values (Table 2).

Urine examination revealed proteinuria (30-100
mg/dl), hemoglobinuria and high specific gravity
(1.030 - 1.040).

Hematological and serum biochemical values of
diseased calves after 3 weeks from receiving low
concentrate diet were improved towards normal

{Tables Tand 2).
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Table (1): Hematological values of diseased calves before and 3 weeks after
change of diet .

Parameters Unit Healthy Diseased calves in(n : [4)
(n=10) Before After
6 a ***b *c
RBCs 10%a | 7.20£0.61% | 4.40%0.45 5.60 £ 0.32
a dxxpy *he
Hb gdl | 11.50+055% | 890+0.50 9.70 £ 0.45
PCV % | 37.80+220% {2850+ 185" ?| 32.604 1.802"
WECs 0%t | 9254025 | 10302040™ | 9504030
Granulocytes | % | 53.70+ 1507 | 60.00+ 180" | 54504 1.60"%
Lymphocytes| % [ 2410+ 170% | 357213 | 41904 1.50™
Monocytes % 330+ 1.60° | 433020 | 3604030

* Significant at P<0.05
Means followed by different leuters were statistically significant and the highest
mean value was represented with the letter (a) followed by letters (b&C)
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Fig. (1): Serum biochemical values of discased calves before and 3 week after change of diet
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Table (2): Serum biochemical valucs of discased calves before and 3 weeks
after change of diet after

Paramelers Unit Healthy Discased calves in (n: 14}
(n=10) Before After

Total protein | gmidl | 7.60+0.50* [ 590+020"" | 6.50+0.20™
ALbumin gidi | 4302030% | 300201050 | 37020207
Globulin gnvidl | 335+02° 2.95+ 02" 2.70 £ 0.15°
A/G Ratio | 130£0.07 | 1.05+008"® | 1354007°°
AST Wl | 3140 2.50* | 67.002 3,300 | s0.50 £ 2.00"*
ALT wl | 1410+ 1.60" {2690+ 220" "P| 19.80% 130"
Greatinine me/di | 1.9040.10% | 31020300 | 2.30+0.20™¢
BUN mg/dl | 2030+ 1.60% | 30,70+ 2.50° | 2420+ 1.60"%
* Significant at P<0.05  ** Significant ai P<0.01 *** Significant at <0.001

Means followed by different lctters were statistically significant and the highest
mean value was represcnted with the letter (a) followed by letters (b&C)
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Fig. (2): Serum biochemical values of discascd calves before and 3 weeks after change of diet
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DISCUSSION

Most Literature show that introducing cottonseed
meal into rehabilitation diet is not nutritionaily
harmful in ruminants if it is given in the recom-
mended dose. Ruminants have the ability to de-
toxify gossypol because the ruminal flora bind
free gossypol to protein forming a digestable gos-
sypol - protein complex (Nikokayris et al. 1991,
Poore 1995 and Blauwiekel et al., 1997). Al-
though ruminants are more tolerant to gossypol,
prolonged feeding of whole cottonsced causes
gossypol toxicity. The toxicity indicates that
some gossypol escapes from detoxification in the
rumen and is absorbed in the liver (Reiser and
Fu, 1962).

The diagnosis of toxicity in our study depended
on the nature of the diet, calve’s age, clinical
signs, mortality losses as well as clinico-
pathological alterations. Holmberg et al. (1988)
reported that feeding high concentration of cot-
tonseed to young calves resulted in death with le-
sions compatible with gossypol toxicity. Also,
Morgan (1989) mentioned that gossypol toxicity
must be considered at any time if there is mortali-
ly losses in young calves that have been fed on

cottonseed for several weeks.
The previously mentioned clinical signs and ne-

cropsy findings in emergency slaughtered calves
y g g

were suggestive of gossypol toxicity, these were
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similar to those mentioned by Hudson et al.
(1988), Morgan et al. (1988) and Poore (1995).
Laboured breathing and cough were observed in
critical cases due to heart failure and the fill up of
the lungs with fluid. Pericardial effusion and pul-
monary edema explain the decrease intensity of
heart beat, muffled heart sound and moist rales.
The present results are compatible with those pre-
viously reported by Cheeke (1991), who men-
tioned that gossypol caused damage to the heart
and lungs resulting in cardiac irregularity, heart
attack and pulmonary edema. It is note worthy to
mention that these calves didn’t respond to thera-
peutic drugs (Bronchodilator and heart tonic) and
they were exposed for emergency slaughter for

salvage.

Hematological studies revealed a significant de-
crease in erythrocytes, hemoglobin and hematoc-
rit values. This may be attributed to increased
erythrocytes fragility under effect of gossypol
(Hawkins et al. 1985 and Calhoun et al. 1995)
causing intravascular hemolysis, hemoglobine-
mia and hemoglobinuria (Christopher and Marga-
ret 1998). Dark colored urine is produced as a re-
sult of hemoglobinemia which exceeds renal
threshold (Kancko, 1989). Positive hemoglobinu-
ria during chemical examination of urine con-
firmed this observation. On the other hand, sig-
nificant leukocytosis with neutrophilia,
lymphopenia and monocytosis were obtained

which suggest gossypol as stress factor. Coles
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sue destruction and irrespective of its causc will
produce an increase in the number of circulating
neutrophils. Also monocytosis occurs to phagoc-
ytose the cellular debris that accumulate in dam-

aged tissues.

Serum biochemical analysis showed significant
decrease in total protein and albumin. which may
be attributed to several causes; Gossypol react
with protein to produce bound protein resulting
in a lowered lysine availability; Gossypol causes
intestinal necrosis and nutrient malabsorption;
Imperfect synthetic function of the liver cells as a
result of liver damage (Blauwickel et al., 1997
and Kancko, 1989).

Significant increases (P< 0.001) in AST and
ALT activities were detected. These results coin-
cide with those reported by Duo et al. (1988).
Elevation of AST and ALT activities indicate liv-
er and heart damage (Kaneko, 1989). The levels
of them remained significantly high in the serum
of calves after diet change. The magnitude of in-
crease in both enzymes is proportional to the
amount of tissue damage. Significant increasc in
both creatinine and blood urea nitrogen were ob-
tained. Renal damage, impaired renal perfusion
and loss of glomerular filteration associated with
cardiovascular insufficiency are the main cause
of elevation of creatinine and blood urea nitro-

gen. These results correlate with Coles (1986).

Vet.Med.J.,Giza.Vol.50,N06.4(2002)

There is no treatment currently available for gos-
sypol toxicity but therapeutic plan depends on re-
moval of gossypol from the diet and the ability of
animals to recover depends on the severity of the

heart damage.

It could be concluded that cotton seed is highly
nutritious substance for dairy and beef cattle but
some certain precautions should be applied: Cot-
tonseed should be treated by heat to produce gos-
sypol bound protein; iron salts are added to the
diet to react with free gossypol and thus becomes
physiologically inactive; Diet should be tested
for gossypol concentration; Avoid feeding cot-
tonseed to calves till rumen function is complet-
ed, finally the percentage of cottonseed in the
diet should not exceed 13% (Cheek, 1991 and
Ogilvic, 1998).
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