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PREFACE 

ATIP working papers are prepared and circulated to make ATIP research findings easily 

available to GOB personnel and researchers interested in Botswana Farming Systems. 

This paper presents information on a Researcher Managed, Researcher Implemented (RMRI) 

trial on the efficiency of the drug Ivermectin (Ivomec') in controlling sucking lice 

(Linognathus afrikanti!s) of goats. 
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ABSTRACT
 

Seventy-two goats belonging to four separate fanners in Marapong village of the Tutume 
Agricultural District were divided into a treatment group consisting of 54 animals and a 
control group of 18 ,nimals. The treated animals were given a sub-cutaneous injection of 
200 micrograms of Ivenncctin per kilogram of body weight after a blood sample was drawn. 
A packed cell volume (PCV) test was run on the blood samples. Additional PCV's were 
run on days 14, 28, and 56. There was a statistically significant increase in the PCV's of 
treated animals at day 28 and 56 post injection when compared to treated animals on day (I 
and to the controls on day 56. It was concluded that animals treated with Ivermectin to 
remove live infestation, should be hardier and consequently be more resistant to disease 
problems and hopefully less prone to illness and death, especially at the end of the dry 
season when these animals are typically at their lowest physiological ebb, and arc subject to 
many severe stresses. 

INTRODUCTION 

Be,ween August 1988 and the beginning of this trial (25 October, 1989), infestation of goats 
b) sucking goat lice (.irl0gnal ltis atfrkictanu was commonly observed. All 20 of the herds 
ATIP worked with in the three villages were infested, and many kids died or were 
debilit;ited and weakened by what \,,is perceived as lice induced anaemia. During this 
period of low rainfall, internal parasite burden appeared to be nininal.' It was felt that if 
anaemia were in fact being cat.yed by the heavy lice infestation, then controlling this 
infestation might decrease the anacniia and resultant debilitation and susceptibility to 
concurrent diseas. 

Malnutrition is always a problem at the end of the dry season because goats are grazed 
conimunally anti alI grazing and bro,, se for 2 to 4 kill from the village has beeli utilized. 
In addition, the kids are usually kraaled at night and kept separate from the does so some 
milk off-take can occur for Ithinan usage. The kids are then allowed to nurse, are re
kraaled, and the does are allowed to wander free to find forage \\herever they can. The 
kids are releaiCI the kraai for a hours in the but aIusually from few aftcltnoon virlu:lly n 
forage is availablhe to them in the village area. A supplemental feeding programme for kids 
was triwd but Wa: tillnccess fiul. Fanners were unwilling to plant. harvest, or store forage 
pl,1tS and would ptrchasc1nor teeI. 

The Packed Cell Volunie (IPCV) is a simple laboratory test tIhtat indicates the percentage of 
cells (both ,Ite and red) that occur in a given amount of blood. Sucking lice consume 
these cells, most of which are red cells, thereby causing anaemia or loss of red cells and 
their oxygen carryinmg capacity. Tlherefore tilePCV itself can lbe used as an estimate of the 
nitiber of red cells present or degree of anaemnia thiti goats are suffering. 

OB.IECTI VE 

The objective of this trial was to test the hy vpotlhesis that goats found to be infested with lice 
and anavinic at Ite end of the dry season couh be treated with a therapeut c dose of 
Ivermcctin (200 rrte per kg ef hody weight) ihuir, reducing the lice infestation and 

This observation is hased ont worm burden egg count data published elsewhere 
(Thedford, Klemogilce. Wtrinan, and laatiodi, 1990). 
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facilitating recovery from the anaemia. This recovery would be evidenced by an increase in 

the PCV from day 0. 

.JUSTIFICATION 
Throughout the dry winter priod, infestation by ling ttus africaus is sen as a severe 

complication to Sur'ival, especially tc yotng born that year. Anaemia caused by heavyinfestation, coupled with malnutrition as a result of depleted grazing and browsing and milk
off-take for human use appears to be major cause of deatha loss, tspecially among kids.
This study was designed to look at the effect of controlling lice in the complete herd not
just on kids, because transmision can occur back to the kids fiom the afftcted adults. 

I)ES !(N 

Out of the eight cooperatin g goat herds from the village of NIirapong, four were selected to
be tested. They were selected b catle of their location in the village, proximity to other
herds, and equality in their grazinj, iit potential. one farmer,d Irowsing The herd of

inirn er 15, was selected as a tintreated controlI lHerds of two 
herd 

other farmers (herd numbers
13 and 17) were treated herds, with .ilindividuals within those herds given a therapeutic(lose (2() mcg/kg of body wveight) oi Ivermectin. After day 0, blood samples wefe
collected. The herd of a tourth farmer (herd number 16) was also used as a treatment herd 
bitt only 10 aniamls from this herd were injected. 

Farmers continued their ustial management strategies. This consisted of night kraaling and
grazing adult goalts n coi tinial lands during tile dtay. The kids nursewere allowed to at
night hut were kra aled dtri ig the day to protect theL front predators. No does in these
herds were hein milked at this tiim . All goats had previously been tattooed and ear tagged
for identification. 

The animnals desinatetd tstreated atim lmswere bled on days 0, 14, 28 and 56. All of them"ere given Ivermectin after bleeding on day 0. All control aninmals were bled on dt, (I and
56. Blood was eollected via ncedle andl syringe and micro-cap illary tubes were filled from
these. The micro -cap ill ary rtibes were ccntrifuged at 180(0 RPM for 7 tm inittes and PCV wasread by tilesane person. each test day, using a I lawksley micro-hematocrit reader. The useof the PCV provides im aectirate eslimnate of the relative number of RC's inpresen: the
1)1(1(Xl sample, ad an asestimate to the existence of anaemia or recovery of the condition
through regetnerttin of R13C's This regeneration iniidiatelyis not evident but should 
start bv day 28 ptqs-treatment, and lprogress through day 56. 

Each goat wias examined each test dav for the presence of lice. They 'were each evaluated
by the sante person and assioned at graetl "I"through "5", "1"being very few to no lice, "2" 
very few lice, "3" moderate number of lice, "" being a severe infection, and "5' indicating 
a very evere infection witi emaciation and pale mucous membranes. 

REISULTS 

From all herds there were 59 animals who received treatment. This represented 75.6 percent
of the total of 78 animals involved throiIighit the programne. Nineteei served as controls
(24.4 percent). The number of animals on each test day is not consistent due it) missing
ani mals (strays. one death and one eaten). All goats were evaluated (Table 1) for lice
infestation each ttie their blood ".as sampled anidassigned a grade from "I" to "5'. Only 
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two kids were graded "5", one of these was a kid from the herd that was partially treated, 
was born late in the season, and was sampled only on day 56 as a control. The other was 
from the control herd and graded as "'4" at the start of the trial and a grade "5" at the end 
of the trial 5. days later. In all herds, numerous kids were born during the test period. All 
were graded "I" in the treated group while two of the control group showed infestation. 
Not all kids were sampled or examined in the control group. All kids born to the treatment 
group were examined and graded, but not sampled. This grade assessment was very 
subjective and probably does not relate closely to the PCV readings. 

TAB[.t" I: GRAI) 01: [.ICIF INFItSTATION 

GRAD- 'IR.AIi) ... CONI RO 
I)AY 14 

-'IRIA: 
)AY 28 

At)IFA11D___n) 
- DAY 56 

_ CN1i 2, 
44 3 57 57 5.1 16 

2 7 0 0 , 0 
3 5 3 0 0 
1 3 .1 0 0 0 0I 
5 , I 0 0 0 2, 

I)IAI (;),AIS5) I 0- 5I 151 
69 57 57 73 

a Includes hoth tr'aic land ct'ntroi 
h. Includc kids ,tm inlltc stMr ol n d. 

The decrease in obvious infestation (subjective evaluation) could be attributed to the warming 
of the weather and subsequent decrea:;e in lice activity. Grade of infestation did not 
correlate with PCV. The only valuable observation was that there was no visible presence 
of lice on the treated goats. while 3 of 19 controls were infested and 2 of these were very 
severe with obvious anitac ieia. 

The resuhs of the micro-hematocrit testing (PCV) pro,:dure indicated that there was a 
statistically significant increase in PCV in all treated animals on (lay 28 and day 56 when 
compared to their day 0 readings (Table 2). There were also significant increases in PCV 
on day 28 and 56 when compared to day 14 (Table 3). Iowever. there was an actual 
decrease in PCV from day 0 to day 14 (Table 2) which could be explained by a delay in 
body response to self-repai,, i.e., replacement of red cells. It is not uncommon to see this 
delay. In addition. thc tCsting occurred at the end of the dry season when forage was 
virtually absent. 

FABILi 2 	 1I'1IT'UI )1 tVIRNtP(I'N ON IWV )F GOATS AT DAY 0. 
)AY 28. ANI) DAY 51, 

_DAY )AY IDAY 28 )AY 56(I 	 1 

NUMBEIR 69 55 56 5.1 
MEAN 1CV 27 12 26.51 2S. 28.59 
S.). 3.33 31I 2.59 2.41 

Arr sqm ficmfm ly dilferunt Iroml tile c,,ntrol d.- 01i;il e 0(01 Imve. 

TAtLHE 3' I(1' 01: IVERMICcTIN ON CV 01: (OATS COMPARING 
)AY 2s ANt) 56 '10 DAY 1.1 t.VIIS 

.. ... . tAY I. I)A 2 I.)AY -56 

NUMIBIR 55 56 5.1 
MFAN 1tX 26 51 2S.9.1 28.59 
SI). 3101 2.59 2.49 

A sii:Wlicanl VP-iirnn \-11 t i 1) --	 une-1,19t 
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The PCV's of the treated goats were compared at day 14 and 28 to the 18 controls on day
56 (Table 4). There was no significant difference in values between treated goats onl day 14 
and untreated goats on day 56. There was, however, a highly significant difference between 
those levels seen in the treated goats on day 28 when they were compared to day 56 
controls. 

TAIl. 4: 	 IFFEICT 0'1 IVERNMECTIN ON PCV 01: (GOA'I'S AT DAY 14 

AND DAY 2S WIIN COMPARII) "') IX*V AT DAY 56 

I)AY I,. I)AY. 1; D_56 

NUMIII1R 55 	 56 Is 
PEAN PCV 2651 28.8-1" 26.72
 

S.I). 
 I1)M 	 2.59 ,1.85 

1%IiWriicanl) dil f''n! !t'm da' , t ontrnd, (n IS) it [ti ).01 lt'".c 

To double check comparisons, all animals that rad paired blood samples were compared 
(Table 5). If was fountd Ihat tile 54 treated pairs, rising the paired ,-test, had iacreased 
PCV's between day(1) and 56. This was stati:stically significant at tbe 0.01 level. The eight 
control goats showed no significant chane inl PCV btween day 0 and day 56. 

T.\t'LIT 5 	 COMIARISuN (0F Al 1 ANINIAtS IM'At HA) PAIRI)

SAMITI.I ON DAY I AND DAY 56
 

I)AY-0 AY5 NtUMBER OF 
. . AN I ____S 1), NI AN__'VN S.). AI)AIRS 

1RI:A'TMIN I' 27 1) 3 51 28 '9" 249 5,1 
CONTROL. 2(, 63 2.12 21.3 3.')) 

VIhmr rnm. , 111t,11 '11-rllfic.'.ill cW g a 	 ,c. Itcta Ill H(A,+ f~rom dav 0 'it tile 001 Iow."'t 

The mean (V' (it"pi'.s Ihlon'in!, to cach faermr wefre comupared to see if there were a 
dteectable differcice bet.ccin fims. iarmcr with held numbe r 13 had goats which were 
significantly lihcr ii I'l V than :ll the others when coiiMpared (Oil dll 0'. The comparisons 
betweeun go:ts Irom liod ntmilhcr I r1id Coa,1ts in herd uiunlbr 16 and 17 were significant at 
the (.011 Contli!cc lcvcl. vlih: the comparison %%ith those from ierd number 15 was 
significant at the (1115 lcvei. It w..s tound that farmer with herd number 13 had been using 
a sOlttiOn Of tk dip H TSI' Gaimma-lo\ mixed into :Ihout 1/2 1. water) and had been 
applying it to car., Iccl aild tail uf" the goals ol about a weekly basis. She also had ntbbed 
ued limotor oil to thesc sanil areas four nmlntlis carlier. 

When the PIC\'s of the Uoaits of tire individual faritiern was compared on day 56 the 
tollov \as lt'oi.I (Taile (0. Thic were significant differences in tile PCV's between 
goats front herd mitihr 17 and tie ce"utrol (ihose iin lierd nmtber 15) at tie 0.01 level, and 
between goats 'rorm hlrd nrirber I3 ad tire control Iherd number 151 at thei0.(05 levels. 
The diftference PCV percent) tctkccn gals herdin (1.25 i, tire iii number 16 an(d tire control 
(herd number 151 was not significant. The farmer with hcrd number 16 was the farier 
whose complete ierd \\ias not trc. ied. with onl 10 Of apprcximately 30 animals heing 
Ireated. 'Iis could indicate Ctrs', infectirn from kraal tlianes. 

' ianner with herd niumirer 1.3-- 'CV - 29.18, FXnier wili herd number 16 -- PCV 
2(6.0. Farmer with herd iinmber 17 -- '('V = 25.96. and Fa'nier \%ilh herd nuntbr 15 
(control) -- PCI V= 20.t0. 
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'fAItt. 6: MIEAN PCV (UFGOATS t' FARMERS ON DAY 56 

IBEMRI) I IPt)HI ID t .LR__
 

FARMER NtI N1 il(QtL____ NO.115 (CONTROl.)
 

NUMBER 21 9 30 12
 
MNIAN PCV 28.33 27.33 29.3 26.08
 
S.D. 2.70 3.64 297 4.14 

* 	 A significant diffemcnc: hio the control at the 0.05 level
 
A significant different at the 0.01 t:vel
 

CONCLUSIONS AND RECOMMENDATIONS 

The conclusions and recommendations drawn from this trial are: 

1. 	 Ivemiectin when given to goats infested with lice (even though 75 percent of the 
animals were grade "I" Ifew to nonel), caused a significant increase in the PCV after 
day 14 post-treatnent. lvenectin is an excellent external parasiticide as wellIs an 
anthelmintic. 

2. 	 Animals treated with Ivermectin should be hardier ard consequently be more resistant 
to disease problems and hopefully less prone to, illness and death, especially at the 
end of the dry season when these animals are typically at their lowest physiological 
ebb and are subject to many sever stresses. 

3. 	 Twice yearly treatment with 20W mcg/kg of Ivernlectin sub-cutaneously would be the 
best recommendation. The first of these should be late in tile wet season or early in 
the cool, dry season -- May or June -- and the second late in the cool, dry season --
October or November. The first suggested time period would reduce lice infestation 
while the population was at its lowest; prior to the period of increased activity and 
reproduction. This tined treatment would also reduce the number of gastro-intestinal 
nematodes, both adult and inhibited larvae, at the end of their most active 
reproductive period. Consequently, the potential threat from nematodes through the 
dry season would be reduced, and the possible loss due to lice would be decreased. 
File second suggested treatment period would accomplish the sarne result by reducing 
the carryover potential for lice and greatly reducing tile reproduction potential of 
gastro-intestinal nematodes as they start into their most damaging phase -- the wet 
S.eason. 

4. 	 At current Livestock Advisory Centre prices, tile cost for :reatent per adult goat is 
about 0.70t per head. The cost is reduced in smaller goats as the (lose is 
correspondingly reduced. When the effect of this drug apinst internal as well as 
external parasites is considered, tile cost effectiveness becomle obvious. The obtain 

this effect, however, strategic tinting of treatment is necessary. Total economy of use 
of this product is very difficult to evaluate due to the debilitation of animals and 
poor gain, rather than outright death less. Aso cost oi other products, witlh use 
potential, cost of construction and maintenance of spray races and (lips would hIave to 

be evaluated. When comparing the effect of this product with single use products 
such as tile benzimidazoles, and the frequency of use, ivermectiu will have some 
edge if used strategically. 
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