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Anthelmintics for Dictyocaulus 
fila ria in Sheep (*) 

K. D. SKERMAN, A. A. SHAHLAPOUR, 
A. H. ESLAMI and M. ELIAZIAN 

SU\1 \IAR 't. -- Cyanacethydrazide. methyridine. diethylcarbamazine and 
Letramisole were compared in sheep naturally infested with Dictyocaullls filllria 

in four controlled experiments. Worm burdens were assessed by counts of 
D. jilaria larvae recovered by a Baermann technique from 2-g. samples of faeces. 
Experimental groups comprised seven tu 10 sheep. randomised on the me an of 
Lwo counts before treatment, and on bodyweight. Results were assessed by reduction 
in counts of larvae done several Limes during 18 to 30 days aCter treatment. Dose 
rates recommended by the manufacturers were used. \Iethyridine. given once by 
1I10uth. and diethylcarbamazine, gil'en by intramuscular injection on three successive 
days. were equally effective. und superior to cyanacethydrazide given once by 
subcutaneous injection. A single dose of diethylcarbamazine was much less effective 
than three doses, even when the amount injected at one time was increased to equal 
the total amount recommended for three days. Tetramisole, given once by mou th. 
was more effective against D. jilarÎa than three daily doses of diethylcarbamazine. 
and was also highly effective against gastro-intestinal nemutodes. 

Introduction 

In Iran, many mortolities in sheep and goats du ring the winter nwnths are 
ascribed by field veterinarians to infestation with lungworms (Reports of the Veterinary 
Department, \Iinistry of Agriculture. Iran, 1961-(2). ln studies initiated by the Helmin
thology. Section of the 'ljear East Animal Health Institute, it has been noted th ut 
Dictyoc(/u[us jilf/ria is the most prevalent of the lungworms comll1only infesting sheep 
in Iran (Table Il. 

Dictyocaulus vivipar/ls is widely recognised as the cause of serious losses in calves. 
bUL differing views are held on the importance of Dictyocau[lls jilaria in sheep. In 
several sheep-raising areas lungworms, although quite prevalent, are regarded to be of 
little importance. experience having ôhown that, if there is adequate control of gastro· 
intestinal nematodes and an adequate plane of nutrition, sheep develop sufficient 
acquired immunity to overcome D. jilaria infestaLions without the need of specific treat· 

(*) Reprinted from The Veterinary Record, June 22nd, 1968. pp. 736-739. 
* A United Nations Development Programme/Special Fund Project, financed by 

the United Nations and the Government of Iran, with the Food and Agriculture 
Organisation of the United Nations acting as executive agency. 
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TABLE 1 

INCIDENCE OF LUNGWORMS IN SHEEP AND GOATS IN IRAN 
DETERMINED BY RANDOM EXAMINATION OF FAECES AND 

Post-mortem EXAMINATIONS 

Sheep Goats 

Fae:2s Post mortem Faeces Post morte1/! 

No. of animaIs 

PO" cent. positive for 
Di~tyocaulus 

Muellerius 
Protostrongylus 

1.712 

41 
16 
26 

99 

56 
9 
6 

297 

21 
22 
16 

19 

42 
5 

16 

ment. However, Goldberg (1952) and "'Iichel (195~) have shown that infestations of 
D. filaria can depress growth and terminate in death of lambs. Infestations of D. fila ri Il 
in sheep are regarded seriously in Iran. Lambs bom in .lanuary to February do not 

often develop serious infestations of gastro - intestinal nematodt's until the following 

winter, when they are neary one year old. Infestations with D. fiarill may precede this 

in late autumn and e:lrly winter when nutritional levels are low. and specific treatment 
for lungworms may be needed to prevent los~es. 

The newly available anthelmintics that have proved to be effective against 

U. filllrill in sheep include cynancethydrazide 1 \V alley, 1%7), diethylearbamazine 1 (}zers· 
kaya, 19,'i.'i, 1%9, cited by Gibson, llj(2), methyridine 1 Walley, 19(1) and tetramisole 

1 Thienpont et al., 19(2), but direct compariwns of these anthelmintics under the same 
experimental conditions have not been reported. 

This paper pre,cnts results of four controlled experiments in Iran, in which 

cyanacethydrazide. diethylcarbamazine, methyridine and tetramiwle were compared for 

control of D. fi/aria in sheep. 

Materials and Methods 

The sheep u~ed in ca ch of four experiments were female lambs about 10 months 

old, naturally infested with D. filaria. Lungworm larval counts and ga~trointestinal 

nematode egg counts wert' done, using 2·g. samples of fresh faeces, at least twice prior 

to randomisation into experimental groups. The sheep u~ed in the first three experi
ments were very lightly infested with gastro.intestinal worms and were ail treated with 

;)[) mg. per kg. thial;enda·~ole hefme :::tarting the experiments. 1 n the fourth experiment. 

the me an gastro.intestinal WOfm egg counts were about 1,000 eggs per g. of faeces, and 

larval culture and differentiation showed the infestations were chiefly Triclwstrol/~.rlllol 

spp. and Ostl'rta~ill spp. These sheep were not treated before the exepriment. 

Experimental groups were randomised on the basis of IUllgworm larval counts 
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(D. jilarill) and lJOdyweights, and, in the fourth experiment, on gastro-intestinal worm 
t'gg counts. The sheep were handfed in stables throughout each experiment. 

The anthelmintics compared in these experiments were diethylcarballlazine. * 
cyanacethydrazide,t Illethyridinet and tetramisole.§ ln each experilllent the doses were 
ca\culated, at the dose rates shown under "Experiments,,, according to the mean body· 
weight of the experimental groups. 

Diethy\carbamazine was administered by intramuscular injection, cyanacethy
drazide by subcutaneous injection, methyridine by mou th and tetramisole by mouth. 

The reEults were assessed by exalllination of faecal samples because the sheep 
u~ed were not available for slau!rhter. 

Experiments 

Ideally. ail of the anthelmintics should have been compared in one experiment. 
but lack of a sufficient nl!lllbre of suitably infested animaIs at one time prevented this. 
Jeading to a series of experiments as suitable sheep became available. 

EX{Jprimellt 1 

Three groups, each of seven sheep. were used. Group treatments were :--
a. Diethy\carbamazine, three daily doses of 20 mg. per kg. 
b. Cyanacethydraizde, single do,e of 20 mg. per kg. 
c. No treatment. 
Results were assessed by counts of D. flllrill larvae in faecal samples done 10 

times in 30 days after treatment. 

Exppriment :2 

Four groups each of 10 sheep \Vere used. Group treatmellts were :--, 
a. Diethylcarbamazine, three daily doses of 20 mg. per kg. 
b. Diethylcarbamazine, single do~e of 20 mg. per kg. 
c. Cyanacethydrazide, single dose of 20 mg. per kg. 
d. No treatment. 
Results were assessed by counts done eight times in .)(l days after treatment. 

Experiment 3 

Four groups each of eight sheep were used. Group treatments were:-
a. Diethylcarbamazine, three daily doses of 20 mg. per kg. 
b. Diethylcarbamazine, single dose of 60 mg. per kg. 
c. Methyridine, single dose of 200 mg. per kg. 
d. No treatment. 
Results were assessed by five counts in 29 days after tl'eatment. 

* "Franocid": Trade mark of Burroughs Wellcome and Co. 
i" "Dictycide"; t"Mintic"; §"Nilverm": Trade marks of Imperial Chemical Indus

tries Limited. 
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Expf>rimclll .J 

Three groups each of nille sheep were used. Group treatments were :--
a. Dietylcarbamazine, three daily do~e5 of 21l mg. per kg. 
b. Tetramisole, one dose of lS ml!. per kg. 
c. 'io treatment. 
Hewlts were asse,sd by nine counls in 18 days after treatment. This experilllent 

\las I('rrllinatt·d al Hl days when one of th(' controls died. 

Results 

The results of the four experilllcnts :Ire shown III Fi!-!:. 1 tfl l rt'spectiwly . 
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FIG. 1. The effect of 20 mg. per kg. cyanacethydra
zide and three daily injections of 20 mg. per kg. 

diethylcarbamazine on D. fi/aria in sheep. 

In Expt'rimmt 1 cflunts of U. filllrill larvae in the control group showed an initial 
rioc, Iollowed by a fall, and a return to near pre·trealment levels at :~D days. Cyanacethy. 
drazide cauocd a decline during 23 da ys after treatment and therafter counts for this 
group rose, as in the control group. Treatment with three daily doses of diethylcarba. 
mazine reduced counts to near zero within ~even days and thereafter counls remained 
at or near zero. 

In EX{Jfrilllf lit :2 eounls in the control group showed a general decline throughout 
the 3D days of the experiment. Cyanacethydrazide caw;ed a reduction in the first eight 
days after treatment, but thereafter count~ in this group tended to parallel counts in the 
control group. Three daily do[Cs of diethylcarbamazine produced a much greater and 
sustained reduction in counls. similar 10 the result obtained in Experiment 1. A single 
dose of diethylcarbamazine gave a result comparable to cyanacethydrazide during the 
first three weeks. and therenfter counts declined. lo give a better end·result th an cyana· 
cethydrazide. 
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FIG. 2. - The effect of 20 m. per kg. cyanacethydra
zide. one injection of 20 mg. per kg. diethylcarba
mazine and three daily injections of 20 mg. per kg. 

diethylcarbamazine on D. fi/aria in sheep. 

ln Experimt'1I1 3 counts in the control group declined during the experimenL tu 
about half the initial level, as in Experirnent 2. Treatment with three daily doses of 2() 
mg. per kg. diethylcarbamazine again reduced counts tu near zero within a week, 
followed by a temporary rise in counts between nine and 1.'J days after treatment. 
Increasing the single dose to ()() mg. per kg. diethylcarbamazine did not increase the 
efficiency shown by a single dose of 20 mg. per kg. in Experiment 2. A single dose 
of methyridine effected a reduction III counts comparable to that obtained with three 
daily doses of diethylcarbamazine. 

ln I!:xperimelll .J. the counts of D. fi/aria larvae in the control gfllup showed 
an overall rise thruuglwut the 18 days of the experiment. Treatment with three daily 
doses of 20 mg. "er kg. diethylcarbamazine caused a substantial reduction in counts 
during the first week, followed by a rise comparable to the rise in the control group. 
Treatment with tetramisole caused a ra"id reduction of counts to near zero within 
two days and then,after counts rl'mained at or near zero. 

The results of gastro.intestinal wmm egg counts in this experiment are shown 
in Fig . .'J. 1 n the contrul group there was an overall rise in counts during the experiment. 
Treatment with dil'thylcarbamazine had no ap"reciable effect. Tetramisole caused a 
reduction of counts to zero within two days and thereafter the worm egg counts re· 
rnained at or Iwar zero. 
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Discussion 
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FIG. 3. - The effect of one injection of 60 mg. per 
kg. diethylcarbamazine, three daily injections of 20 
mg. per kg. diethylcarbamazine and one dose of 200 

mg'. per kg. methyridine: on D. fi/aria in sheep. 

Individual results in this series of experiments confirm previous reports of high 
efficiency against D. jilaria in sheep in respect to diethylcarbamazine given by three 
daily injections. methyridine given once by moutb, and tetramisole given once by mouth. 
However, it is considered tbat in choosing between anthelmintics, conclusions based 
on results of direct comparisons made in the same experiment are more valid tban 
conclusions drawn from results of diffen~nt experiments. 

t'wm results of Experiments 1 and 2 1 Vigs. 1 and 21 iL was concluded thaL 
three daily doses of diethylcarbamazine were more effective than a single dose of 
cyanacethydraride. 

From results of Experiments 2 and :~ (Fig. 2 and :~ 1 it was concluded that a single 
dose of diethylcarbamazine was less effective than three daily doses, e\'en when the 
total dose normally given over three days was given at once. The superiority of three 
daily doses of diethylcarbamuzine over a single dose, and over cyanacethydrazide, was 
aswciated with a more uniform effect in indi\"idual animaIs within the t"xperimental 
groups. 

ln Experiment :1 (Fig, :~ 1 methyridine was as effective as three daily doses of 
d iethy Icarbamazine. 
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FIG. 4. - The effect of three daily injections of 20 
mg. per kg. diethylcarbamazine and one dose of 15 

mg. per kg. tetramisole on D. filaria in sheep. 

Tetramisole did not become available until after Experiment :~ was completed. 
ln Experiment 4 it was compared with diethylcarbamazine in preference to methyridine. 
because results for three daily doses of diethylcarbamazine had been very uniform 
in the three previous experiments. ln Experiment 4 (Fig. 1), tetramisole was decidedly 
more efficient against D. jilarill than three daily doses of diethylcarbamazine. 

Tetramisole was highly efficient against D. jilaria (Fig. 1,) and against the gastro
intestinal worms (Fig. ;)) thus confirmin~ results previously published by Walley 

Il %6) and Forsyth (llJ:;()). 

No direct compariwn was mude between methyridine and tetramisole in the 

present experiments. 

The relatively lower efficiency of three daily injections of diethylcarbamazine 
in Experiment 4, compared with results of the first three experiments, is difficult to 
explain. The relative dailure» was apparent throughout the group. It probably relates 
to the different conditions between experimenls and might be regarded as a parallel 
to the relative bilures sometimes experienced with anthelmintics in field use. There 
were major differences in cOllllitions between experiments in the present series. ln the 
first three experiments the counts of D. jilaril/ larvae in the control groups showed an 
overal! decline during the first 20 days of the experiments, indicating that the worm 
populations were mainly adult at the times of treatment. Alw the sheep were virtually 
free of gastro-intestinal worms. ln Experiment .J, the overal! rise in counts in the control 
group indicated a high proportion of immature D .jilaria in the sheep at the time of 

183 



...... 
o 

1800 

1600 

1400 

.~ 

\ 1\ 
\ ./ \. .' 

'" . ..1 \. // 
g: A!~ \! ...... / 
~ r 1 ~ ~ 
E 600 :\.6 Diethylcarbamazine X 3 
Ci .,," 
~ 

400 

200 

• 1 
1 
1 

• 1 
1 

\"'-TetramiSOle 
• 
b.. O. ","<>---~--~--O------o---o---~----o 

• ' , 1 1 l '. 

o 3 6 9 12 15 t8 
Da ys after trea t ment 

mg. per kg. diet.hylcarbamazine and one dose of 15 mg. 
FIG. 5. - The effect of three daily injections of 20 
per kg. t.etramisole on gastro-intestinal nematodes 

of sheep. 

treatment, and these sheep carried significant hurdens of gastro.intestinal worms con· 
currently. These differences in experimental conditions may have adversely affected the 
action of diethylcarbamazine in Expewnent ·1. Nevertheless, tetramisole was highly effec· 
tive against D. filaria and against the gaEtro.intestinal worms under the same conditions. 

Diethylcarbamazine is known to be more effective against immature D. vivi parus 

than against the adult worms in cattle. Results of the present series of experiments 
suggest that this may not apply to D. ji/aria in sheep. 

Further work on direct comparison of the efficiency of anthelmintics available 
for UEe against D. filaria in sheep is needed before firm conclusions can be drawn. The 
eventual choice of anthelmintic will depend. not only on the comparative efficiency. 
but also on other factors including cost, ease of use, safety and presence of gastro
intestinal worms under the conditions of intended use. 

Ack,wlVll'd~ml'/!ts.- We are indebted to the Director-General of the Razi lnstitute. 
Iran, for provision of facilities, and to Imperial Chemical Industries Ltd. and Burroughs 
Wellcome & Co. for provision of anthelmintics. 
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