


INFLUENCE OF NUTRITIONAL LEVEL ON VERMINOSIS IN MERINO LAMBS.

A preliminary experiment was conducted on a batch of merino lambs (12 to
18 months old) which were brought in from an outstation heavily infected with
wire worm (Haemonchus contortus) and nodular worm (Desophagostomum colum-
dianum). One group of these animals was fed lucerne 21y and maize in generous
amounts without any further therapy. The remainder were treated with anthel-
mintics but placed on the standard Onderstepoort ration. which 1s quite adequate
for normal sheep. The first group rapidly lost their diarrhoea and started to
improve in condition. The number of eggs voided in the faces decreased but t
continued to harbour a considerable number of parasites. The treated sheep on
the other hand failed to improve in condition and the majority of them ultimately
succumbed. This indicated that extra feed was more efficacious than anthelmintics.

The results of this preliminary trial were so definite that a fully controlled
experiment was subsequently planned.
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EXPERIMENTAL PROCEDURE.

Forty merino lambs of from 4 to 5 months old werce all treated for worms.
They were then kept for a preliminary period of three months in a communal
paddock on a concrete floor in order to accustom them to artificial feeding and
living conditions.

The animals were then divided by random selection into two groups of 20
each. Both groups were fed veld hay ad lib plus 100 gmi. of lucerne hay per day.
In addition group 1 received 400 gm. of yellow maize per day while group 2 were
given only 100 gm. of yellow maize. The details are given in Diagram [

The rations were weighed out daily into feeding boxes in individual sheen
pens and the residues weighed back every three days. At the commencement
the experiment it was found that the lambs did not consume their full ration and
the maize allowance was accordingly reduced to 200 gm. and 50 gm. respectively.
The full ration was later restored as will be indicated.

After a preliminary period of three weeks during which the animals consumed
their ration satisfactorily, twelve lambs in each group were artificially infected, by
dosing with worm larvae. The dates of infection and approximate numbers of
larvae administered are shown in Table 1. By this time the lambs were 7-3
months old.
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INFLUENCE OF NUTRITIONAL LEVEL ON VERMINOSIS IN MERINO LAMBS.

TaE EFFECT OF ANTHELMINTICS ON LAMBS WITH SEVERE ACUTE VERMINOSIS.

As it was evident that the remaining eleven infected lambs would o
succumb, it was decided to treat them in order to ascertain the effects of anthel-
mintics on such a severe infection. They were accordingly divided into three
groups and dosed the following remedies: —

(a) Phenothiazine 15 gm. in watery suspensions (4 lambs).

(b) “ Tetram ” (Tetrachlorethylenc emulsion) 15 c.c. (5 c.c. tetrachlore-
thylene) (3 lambs).

(¢) “Nodular Worm Remedy ” (Copper tartrate and copper arsenate mixture)
1 gnm. (4 lambs).

The above remedies were ali administered immediately after the usual preli-
minary dose of copper sulphate solution to ensure closure of the oesoph: al
groove, All 1 lambs were purging severely and were very weak wuen
dosed. One of the animals that had received “ tetram ” dicd within four hownrs
after being dosed. In view of their very weak condition the remaining 10 lar s
were slaughtered 48 hours aflcr treatment in order to ascertain the eftfects of the
anthelmintics on the worms. The main findings were as follows:—

(a) Phenothiazine Treated.

Anaemia, general including pulmonary ocdema. Abomasum cmpty with
complete disappearance of thc greyish black ingesta seen in the untreated cases.
No wire worms present. Abomasal mucosa appeared normal and without any
petechiae. The small and large intestines had also become cleared of the black
pigmented contents. No change could be detected in the number, size or nature
of the purulent nodules. Nevertheles the symptom of persistent diarrhoea he
definitely abated. Live 4th stage nodular worms were found in the nodules and on
the mucosa.

{(b) “Tetram”> (Tetruchlorethylene emulsion) Treated.

Anaemia, general and pulmonary oedema. Stasis of the abomasum which
was filled with tarry black ingesta. No wire worms or petechiae found. Pyloric
sphincter closcd. Black-stained ingesta in the intestines. No change in the
intestinal wall. Young fourth stage living larvae in the nodules and on the mucosa.

(¢) *“ Nodular Worm Remedy " (Copper tartrate and arsenate mixture) Treated.

Exactly as for = Tctram 7 treated sheep except that in two cases numerous
active wire worms were still present in the abomasum and the mucosa of this
organ still showed numerous petechiae present. In the other two lambs the wire
worms were either dead or very sluggishly motile.

DrscussIon.

As has been shown, thc number of worms administered to these lambs was
so laige that a peracutc fatal infestation resulted in both groups. Under these
conditions the comparative effects of nutrition on the resistance to worm infestation
could not be demonstrated. However, valuble information was gained on the
pathogenesis of acute verminosis and thc effect of certain anthelmintics. Tn the
latter connection the findings on the sheep treated with phenothiazine are of
particular interest. Not only were all the wire worms removed but the drug
appeared to have a purgative and cholagogue action as indicated by the
disappearance of the black tarry contents from the abomasum and intestines ar
the reappearance ~f bile in the small intestine. The sheep treated with either
“Tetram ™ or “ Hdular Worm Remedy ” on the other hand, showed a stasis
of the abomasum and a persistence of black diarrhoea. None of the remedies
used killed the 4th stage nodular worm larvae or had any effect on the nodules.
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INFLUENCE Ol' NUTRITIONAL LEVEL ON VERMINOSIS IN MERINO LAMBS.

The failure of the “ Nodular Worm Remedy > to kill the wire worm in two
out of the four lambs dosed may have been due to the presence of a large amount
of free iron in the abomasum. This iron may have combined with the copper
salts « the remedy rendering them inactive. On the other hand the failure of the
remedy to kill the wire worm may have been due to failure in passing directly
into the abomasum.

EXPERIMENT 2.

In view of the above findings it was decided to utilize the uninfected control
lambs in a further experiment, but to maintain them on the two experimental
planes of nutrition for another three months before infecting any * them. The
test animals for the second experiment therefore comprised two § jups of eight
lambs each. The two groups each consisted of four wethers and four ewes. The
experiments can be considered as having commenced at the beginning of November
1946 when the animals were approximately seven months old. The experimental
rations of the two groups were then as already given viz:—

Groups 1—High Nutrition.

Veld hay ad lib.

Lucerne hay 100 gm. per day.

Yellow Maize 200 gm. per day.
Groups 2—Low Nutrition.

Veld hay ad lib.

Lucerne hay 100 gm. per day.

Yellow Maize 50 gm. per day.

The animals were maintained on these rations until the middle of the following
January when the maize allowance was increased to 300 and 75 gm. respectively.

On the 18th, 20th and 22nd of February, when the animals were 10 to 11
months old, half of each group were infected with worm larvae. Two wethers and
two ewes from each group were selected for infection and the approximate total
number of larvae dosed per sheep were as follows: —

Haemcnchus contortus 8,300,

Oesophagostomum columbianum 1,650.

On 12th July, 1949 the maize ration was again raised to 400 and 100 gm.

respectively. The experiment was conducted on cxactly the same lines as described
for the first trial.

RESULTS.
1. Body Weight.

The average fortnightly weights for each group throughout the experiment are
plotted in Figure 1.

1t will be noted from this graph that the “ high nutrition ” non-infected sheep
maintained a steady increase in body weight.

The infected animals on the same ration showed a loss in weight for the four

weeks following infection, but subsequently recovered and showed a steady though
retarded gain.

_ . The uninfected sheep on the poor diet maintained a very slow rate of gain,
indicating that the ration supplied little above maintenance requirements.

_ Infection with worms among this group resuited in an immediate loss in weight
which was never really made good.
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INFLUENCE OF NUTRITIONAL LEVEL ON VERMINOSIS IN MERINO LAMBS,

FiG 2 ¢ Average Daily Veld Hay Consumphon Curves
of the Four Groups of Sheep
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WooL. GROWTH AND QUALITY.

Carter, Franklin and Gordon (1946) found a significant decline in the wo
production of crossbred weaners infested experimentally with Trichostrongvlus
colubriformis, the wool production on tattooed skin patches dropping to 40
cent. of that in the control animals.
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