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SUMMARY

Six Kenana calves between 2 and 4 months_ old were divided info two
groups. Calves in group 1, were orally given DL-tryptophan in doses of
0. 5g/k§ body weight during the 1% week, 0.6g/kg, body weight during

week 0.7g/kg, body weight during the 3™ week, and 1g/kg
_dunng the 4™ week. Calves in group 2, were dosed with L-tryptophan in
the same maner ‘as described for group 1 calves. It has been shown that
DL-tryptophan or L-tryptophan given to young Kenana calves in single
or repeated doses produced a very mild pulmonary lesion. The activity
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of 5-NT, SD and GD and concentration of urea in plasma of calves in
both groups showed no change after dosing with tryptophan. Whereas
the activity of GGT in plasma of all calves shOWed progresswe mcrease
after dosmg _

" Key words: DL-tryptophan, plasma, histopathology, ealves, Lungs.
INTRODUCTION

Many workers have observed the development of an acute
respiratory distress syndrome (ARDS) in cattle after an abrupt change
from poor to lush pasture (Selman, ef al.,, 1976 and Selman, et al., 1977).
Others have associated the development of the respiratory syndrome
with the presence of the amino acid tryptophan in many green plants
used as animal feeds (Brady, 1973 and Mackenzie, et al, 1975).
Experimental studies have shown that cattle develop an acute respiratory
distress syndrome (ARDS) afier oral administration of the amino acid
DL tryptophan (Carlson and Dickinson, 1978). 3-methyle indole (3-MI)
is an important pneumotoxic metabolite of tryptophan produced in the
rumen (Carlson, et al., 1975 and Pirie, 1976).

Confusion in the terminology used to describe normal and
abnormal lung sounds existed even in man (Roundebush 1982). In
modern veterinary hospitals, using thoracic radiographs is of value in
detecting chronic coughing due to pleural effusion and mediastinal mass
(Radostits, et al., 2000 and Cowgil & Neel 2003). Methods of precisely
diagnosing pulmonary damage and its severity would be of value to both
veterinary practitioners and research workers. It has been shown that the
lungs of cattle and sheep are the richest sources of the enzyme 5-NT and
GGT (Barakat & Ford, 1988). Cellular and molecular studies in rats lung
have shown that GGT gene is expressed in distal lung epithelium and
that enzymatically active GGT protein is present in lung surfactant
(Joyce-Brady, ef al., 1994 and Takahashi, ef al., 1997).

As enzymes tend to leak into plasma mainly from damaged
tissues with high enzyme content, the enzymes 5-NT and GGT could be
of diagnostic value in detecting pulmonary damage.

The present experiment was designed to determine the value of
plasma 5-NT, GGT and other plasma constituents as potential indicators
of the severity of pulmonary damage.
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MATERIALS and METHODS

1- Animals

Six Kenana calves between 2 and 4 months old weighing
between 25 and 96 kg were divided into two groups and housed in
individual pens. They were fed on 2-3 kg of calf nuts per day with free
access to hay and water. Calves Nos. 471, 2697, and 2710 group 1, were
given DL-tryptophan via a stomach tube in aqueous suspension in doses
of 0.5§/'kg body weight during the 1% week, 0.6g/kg body weight during
the 2™ week, 0.7g/kg body weight during the 3" week and 1 g/kg body
weight during the 4™ week. The number of doses and the total amount of
DL-tryptophan given are shown in Table I. Calves (Nos. 476, 677 and
700) group 2, were dosed as indicated in Table 2 with L-tryptophan via a
stomach tube as an agueous suspension in the same manner as described
for group 1 calves.

The development of a lung lesion was assessed by daily
auscultation of the chest and measurements of body temperature, pulse
rate and respiratory rate. One calf from group 2 No. 476 died immediatly
after dosing with L-tryptohan No.677 was killed after 4 weeks for
postmortem examination and histological examination of lung and other
organs.

Blood samples were collected from all calves on numerous
occasions before and after dosing to study changes in the activities of 5-
NT, GGT, SD, GD and the concentration of urea in plasma
2- Histological methods

The lung samples were collected after postmortem from the
experimental animal and immediately fixed in 10% buffered formal-
saline and blocked in paraffin wax. 5u thick sections were stained by
haematoxylin and eosin (H & E), using Mayer's haemalum.

3- Analysis of plasma

The activity of GGT in plasma was measured with a test
combination (Boehringer, Mannheim) according to the method of Szasz
(1969). :

~ 5-NT activity in plasma was measured with an assay kit (BDH
chemicals 1td. Poole) based on the method of Persijn, et al. (1970).

The activities of Sorbitol dehydrogenase (SD) and Glutamate
dehydrogenase (GD) in plasma were measured by commercial Kkits
(Plasmatic Labortory Products LTD, England).
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The concentration of urea in plasma was measured by
commercial kits (Roche Products, Herts, UK) based on the method
described by Tietz (1987).

RESULTS

1- Clinical signs - :

Calves in group 1 (Nos. 471, 2697 & 2710) which had been
given Dl-tryptophan showed an increase in respiratory rate (tachypnoea)
(range 20-41/min) as shown in Fig. I. On auscultation, inspiratory and
expiratory sounds were normal. There was no change in heart rate or
body temperature. Appetite of all calves was normal following dosing
with DL-tryptophan. Calves in groups 2 (Nos. 677 & 700) which were
given L-tryptophan showed a small increase in respiratory rate (range
22-46/min) as shown in Fig. I. although dyspnoea was not noted.
Occasional coughing, an irregular increase in heart rate and normal body
temperature were observed in both calves. On auscultation, inspiratory
and expiratory sounds were sometimes harsh. A disagreeable odur was
emitted from both calves after dosing with L-tryptophan. Animal No.
677 which showed inappetence and dullness was killed after 4 weeks. At

- necropsy, the lung was pale and spongy. Other organs were normal.
2- Changes in plasma constituents:

Fig. 2 shows that there was no change in the mean activities of 5-
NT, SD, GD, and in the mean concentration of urea, but a slight increase
in the mean activity of GGT in plasma of calves Nos. 471, 2697, and
2710 (group 1). Similarly Fig. 3 shows no change in the mean activities
of 5-NT, SD, GD, and in the mean concentration of urea, but a moderate
increase in the mean activity of GGT in plasma of calves Nos. 677 and
700 (group 2). The activity of GGT in all calves started to increase
slowly and progressively, and reached highest values during the 4th
week of the experiment.

The increase in GGT activity in plasma seems to be roughly
related to the amount of DL-tryptophan or L-tryptophan given.
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Table 1: Schedule of dosing with DL-tryptophan of calves of group 1

| Time and I Calf | Sex | Weight i Dose No. of Total
Dose rate | No. kg) | (g Doses per : Dose (g)
week
1 Pweek | 471 | M | 80 40 3 120
(0.5g/kg)
2697 F 45 22.5 3 67.5
2710 F 25 12,5 3 37.5
2 week | 471 M 84.5 50.7 3 152.1
(0.6g/kg) .
gk 2697 F 49 294 3 88.2
2710 F 28 16.8 3 504
3%week | 471 M 91 63.7 3 191.1
(0.7g/kg)
2697 F 53.5 37.5 3 112.5
2710 F 32 | 224 3 67.2
4" week | 471 M 96.5 96.5 3 289.5
(1g/kg) : | |
2697 F 57 57 3 171
2710 | F 35 35 3 105

239




Assiut Vet. Med. J. Vol. 53 No. 113 April 2007

Table 2: Schedule of dosing with L-tryptophan of calves of group 2

Time and Calf Sex Weight | Dose(g) | No.of Total
Dose rate No. (kg) Doses | Dose {(g)
per week
1" week
05gke) | 77 M 68 34 3 102
700 M 70 35 3 105
2™ week 677 M 72.5 43.5 3 130.5
(0.6g/kg)
700 M 75 45 3 135
3" week 677 M 78 54.6 3 163.8
(0.7g/ke) _
700 M 80.5 56.4 3 169
4™ week 677 M 83 83 3 249
(1g/kg)
700 M 86 86 3 258
|
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Fig. 1: Respiratory rates of calf No. 471 given L-tryptophan at times and
dose rates indicated by the arrows.
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Fig, 2: Mean activity of 5.NT, GGT, SD, GD and concentration of urea

in plasma in calves Nos. 471, 2697 & 2710, which were given
DL-tryptophan orally at times and dose marked by the arrows.
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Fig. 3: Mean activity of 5.NT, GGT, SD, GD and concentration of urea
in plasma in calves Nos. 677 & 700 which were given
L-tryptophan orally at times and dose marked by the arrows.
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DISCUSSION

The present experiments have shown that DL-tryptophan or
L tryptophan given to young calves in single or repeated doses produced
a very mild pulmonary lesion reflected by slight increase in respiratory
rate. The susceptibility of cattle to tryptophan toxicity seems to be
influenced by many factors, Selman, ef al. (1974).

Calf No 476 (group 2) which died immediately after dosing with
DL-tryptophan showed residues of DL- tryptophan suspension in lung
tissue. It is assumed that death is due to suffocation.

The disagreeable odour which was emited from calves Nos.677
and 700 (group 2) after dosing with L- tryptophan may be due to the
formation of 3-methyl indole. Yokoyama and Carlson (1974) suggested
that ruminal degradation of L- tryptophan Jeads to the formation of
indole acetic acid (IAA) which is then converted to 3-methyle indole.

Failure of the activity of 5- NT to increase in the plasma of all
calves after dosing with both types of tryptophan may be due to the fact
that the damage to the lung was not sufficiently severe to release the
enzyme into the blood.

The release of cellular enzymes into plasma can be affected by
the route of access of cell proteins to circulating plasma. Thus many of
the cells in the kidneys and lung are in contact with an external body
surface and when the cells are damged enzyme leaks into renal tubules
in case of kidneys or alveolar spaces in case of the lungs (Donald ef al.,
1987). Little is known about the way in which enzymes are cleared from
the circulation. The half-life (t%4) of an enzyme in plasma may be a few .
hours or several days, Donald ef al. (1987). The failure of the activity of
SD and GD to increase in the plasma of calves after dosing with
tryptophan may be due to their low content in the lungs of all
mammalian species, (Clampit and Hart 1978, Barakat & Ford 1988)

The progressive increase in the activity of GGT in plasma of all
calves after dosing with tryptophan may be due to lung damage. Damage
of the kidney may also conttibute to increase in GGT, as it has been
shown that the major metabolite of tryptophan is 3-methyle indole, a
_ substance which is capable of causing haemolysis and haemoglobinuric
nephrosis in cattle, Hammond et al. (1980).
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