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T ab I e 1. Survey of heifers exposed and insect attacks observed. 

Helfer No. Insect attacks 
1st observation period 

52 Culfooides impunctatus 
and some Aedes sp. 

207 Simulium ornatum and 
Hydrotaea irritans 

297 Simulium ornatum and 
Hydrotaea irritans 

348 Haematopota pluvialis 
2 Haematopota pluvialis 

15 Cllllicoides impunctatus, 
C. pallidicornis and 
Simulium ornatum 

Insect attacks 
2nd observation period 

No attack 

Simulium ornatum 

Simulium ornatwn 

Not exposed 
Observation impossible. owing 
to weather condiUons 
Observation impossible owing 
to weather conditions 

by a huge number of insects causing numerous petechial hemor
rhages. Owing to the extravasated blood, the teats were very 
soon invaded by lots of Hydrotaea irritans. The reaction, as ob
served 14 h after exposure, consisted of muJtiple, slightly ele
vated, pink and f:irm .spots, diameter about 4 mm and with a 
central red spot. The spots were found at the milk shield, at the 
skin of the udder, around the base of the teats and at the skin 
between the udder and the umbillicus. This reaction developing 
after the first exposure may be considered of toxic origin since 
the heifers were stalled until the day of exposure to insect 
antigens. 

The re-exposure experiments of the first 4 heifers in Table 1 
took place 15 days after the primary exposure ail.lowing a pos
sible sensitization to take place. These heifers were staHed be
tween the exposures. The 2 remaining heifers were grazing, in 
the bog for 10 days exposed to insect attacks. After that the 
animals spent 14 days in the cowshed to heal the lesions before 
the controlled re-exposure. A period of several weeks with very 
windy and rainy weather set in inhibiting all insect activtty 
whicli did not return. The 2 re-exposures obtained, one of which 
was carried out on the heifer that reacted to the first exposure, 
did not induce any visihle reaction in the animals. In none of 
the exposures were universal reactions observed, and the local 
effect at the udder and teats appeared to cause only little damage. 
Biting insects, such as Simuliidae and CuHcoides spp. may how-
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ever have an indirect effect because the bites and hemorrhages 
they provoke attract non-biting insects such as Hydrotaea irri
tans. This may cause an increased bacterial contamination. The 
results obtained do not exclude the possibility that universal 
toxic as wen as immunological reactions. may appear in the 
case of a very heavy attack, as is known for e.g. Simuilium (Lip
zig & Schyns 1967, Fredeen 1973 and Frese & Thiel 1974). 
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