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RESUMO. A verminose é um problema sanitário 
que afeta gravemente rebanhos ovinos em todo o 
mundo, causando perdas econômicas significativas 
e limitando a produtividade. Haemonchus contortus 
é considerado o nematóide de maior importância 
neste contexto, sendo que o controle baseado ex-
clusivamente na utilização de anti-helmínticos não 
tem sido eficiente. Desta forma, o uso de métodos 
clínicos individuais de diagnóstico, como o Fama-
cha, pode ser um forte aliado no controle desejado. 

O trabalho foi realizado na Embrapa Pecuária Sul, 
em Bagé, durante os meses de março de 2009 a abril 
de 2010. Foram utilizados ovinos puros e mestiços, 
machos e fêmeas, jovens e adultos, criados extensi-
vamente em campo natural. Os animais foram ava-
liados em intervalos mínimos de sete dias e máxi-
mos de 15 dias, e os tratamentos foram individuais 
em animais classificados como graus Famacha três, 
quatro e cinco. Adicionalmente, de um total de 27 
avaliações realizadas, 17 foram acompanhadas de 
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Worms constitute a serious health problem that affects sheep herds worl-
dwide, causing significant economic losses and limiting productivity. Haemon-
chus contortus nematode is considered the most important in this context, and 
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classified as Famacha grade three, four or five. Additionally, from a total of 27 
evaluations, 17 were followed by blood collection for analysis of Packed Cell 
Volume (PCV) and 20 by individual stool collection. Throughout the evalu-
ation period, H. contortus was predominant in the stool. There was negative 
correlation (r = -0.454, p ≤ 0.05) between Famacha and PCV, and low positive 
correlation between Faecal Egg Count (FEC) and Famacha (r = 0.185, p ≤ 0.01). 
On average, 80.5% of the assessments based on Famacha method were correct. 
It has proved to be a complementary alternative to the selective control of ne-
matode parasites in sheep, reducing the number of applications of anthelmin-
tics and preserving the population of parasites in refugia.
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coleta de sangue para análise do Volume Globu-
lar (VG) e 20 acompanhadas de coleta individual 
de fezes. Durante todo o período de avaliação, o 
H. contortus foi predominante nas coproculturas. 
Houve correlação negativa (r = -0,454; p ≤ 0,05) en-
tre Famacha e VG, e baixa correlação positiva entre 
Ovos por Grama (OPG) e Famacha (r = 0,185; p ≤ 
0,01). Em média, 80,5% das avaliações pelo método 
Famacha foram acertadas. Assim, evidencia-se este 
método como alternativa complementar no contro-
le seletivo da verminose em ovinos, reduzindo o 
número de aplicações de anti-helmínticos e, conse-
quentemente, preservando a população de parasi-
tos em refugia.
PALAVRAS-CHAVE. Helminto, hematócrito, OPG, re-
sistência, pequeno ruminante.

INTRODUCTION
Sheep raising is a very traditional activity practi-

ced in the state of Rio Grande do Sul, Brazil, where 
nowadays wool exploitation divides its importan-
ce with sheep meat production. Regardless of the 
different kinds of production systems in the region, 
health of the herd is fundamental to a successful 
raising. Worms, in this sense, are a constant worry 
for sheep producers, since the diseases they cause 
affect direct and indirectly the productivity.

Haemonchus contortus is considered the most re-
levant nematode among gastrointestinal parasites. 
It can cause severe anemia, hypoproteinaemia, wei-
ght loss, weakness and even death of the host. Ha-
emonchosis is often more severe in young animals, 
although adults can also be seriously affected.

In southern Brazil strategic control of nematode 
parasites has been widely used by sheep farmers 
until the emergence of parasites resistant to anthel-
mintics. In the 90s, cases of multiple anthelmintic 
resistance in the region were documented (Eche-
varria et al. 1996). The selection pressure caused by 
frequent exposure of the populations of nematodes 
to drugs has seriously affected this type of control. 
The use of worm control measures that promote 
the increase of parasites in refugia, such as those 
which treat animals selectively, can maximize the 
life span of anthelmintics in herds (Kaplan et al. 
2004). Thus, Famacha method can be an ally in the 
control of gastrointestinal nematodes in sheep.

MATERIALS AND METHODS
The study was conducted at Embrapa Southern Re-

gion Animal Husbandry, in Bagé, Rio Grande do Sul, 
Brazil, from March 2009 to April 2010. Bagé is located in 
the southern half of Rio Grande do Sul, latitude -31° 34’ 

78’’, longitude -54° 01’ 33’’, 31° 19’ 43’’ South and 54° 6’ 
26’’ West. Altitude is 230 m and climate is humid sub-
tropical (Climatic classification of Köppen-Geiger: Cfa). 
The coldest month is July, with an average temperature 
of 12 °C, and the warmest month is January, with 24 °C. 
In regard to rainfall, the annual average volume is 1.472 
mm, evenly distributed throughout the year, with some 
occasional droughts.

Pure and crossbred sheep - from Ideal, Corriedale 
and Crioula races - were studied in this experiment, both 
male and female, young and old, reared extensively in 
natural fields at Embrapa. At the beginning of the study, 
there were 40 sheep; however, there was a decrease in 
the number of animals, caused by the attack of dogs that 
occured on the farm.

An average of 33 sheep were evaluated by Fama-
cha method, comparing the color of ocular mucosa to 
the model chart, in 15-day intervals, on average (at least 
five days, until 28 days). Treatment was individual in 
animals classified as Famacha grade three, four or five 
(according to ocular mucosa pallor intensity). Additio-
nally, from a total of 28 evaluations, 22 were followed 
by blood collection, for analysis of Packed Cell Volume 
(PCV), and 20 by individual stool collection for Faecal 
Egg Count (FEC) and faecal culture.

The feces were collected from the rectum of sheep 
and then analyzed by modified McMaster method (Gor-
don & Whitlock 1939) for the determination of FEC. In-
fective larvae were recovered and identified according 
to Roberts & O’Sullivan (1950). Blood samples were col-
lected from the jugular vein in vacuum tubes containing 
anticoagulant, for determining haematocrit percentage.

Chemical control of nematode parasites in sheep 
were promoted with anthelmintics of salicylanides (clo-
santel) or imidazotiazois (levamizole) classes, based on 
the history of resistance in this farm.

Spearman correlation coefficient was calculated 
using BioEstat 5.0 so as to investigate the relationship 
between the degree Famacha, PCV and FEC. Mean and 
standard deviation of FEC were calculated.

RESULTS AND DISCUSSION
Based on the results of faecal culture, H. contor-

tus was the predominant gastrointestinal nemato-
de, with an average of 96%, followed by Trichos-
trongylus spp. This was also observed by Kaplan 
et al. (2004), in 27 farms in the south of the USA. 
This same result was observed in Passo Fundo, Rio 
Grande do Sul, Brazil, by Vieira et al. (2008). From 
a total of 587 readings using Famacha chart, the lo-
west FEC means were recorded in animals whose 
classifications were Famacha grades one and 2 (Ta-
ble 1). The number of readings correctly performed 
was greater than 80%, similarly to that described 
by Molento et al. (2004) and Kaplan et al. (2004), 
while less than 1% of the animals which had to be 
treated were not (Table 2). When considering PCV 
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≥ 20, corresponding to Famacha grades 1 and 2, 
and PCV ≤ 19, corresponding to Famacha grades 
three, four and five, it was observed that about 50% 
of misreadings occurred in the first analysis, while, 
in all other readings performed during the period, 
errors occurred with a frequency less than 25% 
(Figure 1). It was also observed a reduction in the 
number of treated animals when Famacha method 
was evaluated in a study in Umuarama, PR, which 
showed a frequency of 36.7% of animals that did 
not require treatment in the first examination (Mo-
lento et al. 2004). There was negative correlation 
(r = -0.45, p ≤ 0.05) between Famacha and PCV, as 

well as low positive correlation between Famacha 
and FEC (r = 0.19, p ≤ 0.05), corroborating results 
of Molento et al. (2004). The analysis also showed 
negative correlation between FEC and PCV (r = 
-0.38, p≤ 0.05). Kaplan et al. (2004) found values of 
correlation coefficient very similar to those descri-
bed in this paper; however, they considered high 
the correlation between FEC and Famacha. Malan 
et al. (2001) also observed a high correlation and 
an increase on the accuracy of the method at each 
evaluation.

During the months of October 2009 to January 
2010, it was observed an increase of animals whose 
mucosa coloration score was above three; in Janu-
ary, it was found the greates number of Famacha 
grade five animals (pale pink and white mucosa) 
- indicating high degree of anemia (Figure 2). The 
higher temperatures in these months - with Janua-
ry being the hottest month - might have contribu-
ted to the increase in the number of infectious for-
ms of gastrointestinal nematode. During this same 
period, there was a greater proportion of animals 
with eggs per gram (EPG) above 500; in March, ap-
proximately 70% of these animals presented EPG 
above 800 (Figure 3), but only in March 2010 about 

Figure 3. Percentage of sheep examined for FEC score during 
24 months of assessment.

Figure 2. Relative frequency of sheep evaluated during 24 
months by Famacha method, regarding the color of ocular 
mucosa.

Figure 1. Percentage of successes and failures from the first to 
the last Famacha examination, based on the hematocrit (%) 
of animals (PCV ≥ 20 corresponds to Famacha grades one 
and two; PCV ≤ 20 corresponds to Famacha grades three, 
four and five).

Table 1. Mean and standard deviation of EPG (Eggs Per Gram) 
per Famacha score in sheep.

 Famacha score n* Average** Standard deviation**

 1 219 444 1157
 2 248 840 2234
 3 92 1838 3797
 4 25 3801 5188
 5 3 6533 8151

*n - Number of observations; ** Data without transformation.

Table 2. Absolute and relative frequency (in parenthesis) 
of false negatives, false positives and correct treatment 
recommendations, considering the ranges of values of PCV 
(Packed Cell Volume) based on treatment of sheep by Famacha 
method.

 PCV (%) False False Correct Total
  negative positive treatment

 <19 4 (0.64%) - 14 (2.24%) 18 (2.88%)
 20-29 - 72 (11.53%) 102 (16.35%) 174 (21.88%)
 >29 - 46 (7.37%) 386 (61.86%) 432 (69.23%)
 Total 4 (0.64%) 118 (18.9%) 502 (80.45%) 624 (100%)

Incorrect treatment when score for ocular mucosa coloration was be-
tween three, four and five, but PCV was greater than 19 (false positi-
ve), and when the score for ocular mucosa coloration was one or two 
and PVC less than or equal 19 (false negative).
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25% of Famacha grade three sheep were registe-
red, to which anthelmintic treatment was indica-
ted (Figure 2). Regarding the packed cell volume, 
in this same period it was recorded animals with 
VG ≤ 20% (Figure 4). Molento et al. (2004) conside-
red the months of October, November and January 
as the months with the greatest parasite challenges 
for sheep. According to Van Wyk & Bath (2002), 
there is a seasonality in the frequencies of Fama-
cha grades during the year. For the climatic and 
environmental conditions of the local they studied, 
February and March were the months in which an 
increase of treated animals was registered; these 
animals were classified as Famacha grade three.

During the period no deaths caused by worms 
were recorded. Only one sheep did not need treat-
ment AH and five of them received only one indi-
cation of treatment.

CONCLUSIONS
Famacha method is a complementary alternati-

ve for the selective control of nematode parasites in 
sheep, reducing the number of anthelmintic appli-
cations and preserving the population of parasites 
in refugia
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Figure 4. Percentage of sheep examined for Packed Cell Vo-
lume (%) during the period from April 2009 to March 2010.


