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Zusammenfassung

Gleichzeitig mit dem Erscheinen der Kleine Weidestechfliege
in Argentinien (Haematobia irvitans irritans) im, Oktober 1991,
begann man gewisse Schiiden am Rinderleder in der Gerberei In-
dustrie festzustellen, mit den wirtschaftlichen Verlusten das die-
ses zur Folge hatte, Im Bestreben die Art des Schades zu ermit-
teln und die Bewandtheit zwischen dem Stich der Fliege auf der
Haut und dem Endschaden am verarheiteten und  hallbver-
arbeiteten Leder festzustelen, fand cine Studie statt, die ver-
schiedenen Deobachtungs techniken aul dem Land und im Labo-
ratorinm zur Folge hate, Inletzterer benutzie man konventionel-
le ‘Techniken der mikroskopischen Optik und  der Raster-
elekironischen Mikroskopie. Die Schiden am Leder bestehen in
vereinzelten oder zusammengefapten kraterformigen Verletzun-
- gen oder kleine Locher deren Lokalisierung mit den bevorzugten
Ruhe- und Nahrungs aulnahme pliitze dieser Fliege iibereinstim-
men, dhe, am Kreeuz, Ricken und der Leistengegend. Da die An-
zahl der Schiiden Giberhaupt kein Verhiltinis zu der Anzahi der
aultretenden kleine Weidestechliege am lebenden Tier zeigt,
kann der Schaden das Brgebnis vicler hintereinander und neben-
einander crfolgter Stiche sein, oder durch Mikrobenansteckung
oder heides zugleich.
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Summary

Simmultancously 1o the  appearance  of  the horn My
(Haematobia irritans irritans) in Argentina in October 1991, a
new kind of defect was found in the cattle leather by the domestic
tanning industry with the resulting economic losses. In order to
characterize the type of injury and to determine a relation be-
tween the bites of the horn fly on the skin and the final damage to
processed and semi-processed leather, a study was carried oul
that included different observational techniques in the field and in
e laboratory. Within the leatter, conventional optical microsco-
py and scanning clectron microscopy were used. The deflects in
the Teather consist of isolated or coalescent crater-like lesions or

lule hollows distributed coincident with the prefered arcas of

resting and feeding of the orn fy on the living animal, that is to
say. the withers, back and groin. As the number of defects do not
correspond to the number of horn flies present in the living ani-
mal, the deffect may be the result of several continuous and adja-
cent bites or the microbian contamination ol some hites, or hoth.

Introduction

Many arthropods aflecting catile have been involved in pro-
ducing different kinds of damage in the skin which are rellected

£aA

in the linished Teather resulling in economie losses in the tanning
industry (Tancous et al. 1959). The defect has been classified as
“piting”, making reference to the consequences in the leather as
aresult ol the action ol licks, mites, fleas, lice and flies (Koeppen
1991).

Simultaneously to the appearance of the horn fly, Haematobia
irritans irritans (L. 1758), in Argentina in October 1991, a new
kind of defect was found in the cattle leather by the domestlic tan-
ning industry.

Due to the Tack of information regarding this defect in Argenti-
na, and considering that the export of cattle leather represents
approximately  2.3%  of  the  total  Argentine’s  exportation
(Sccretaria Industria y Comercio Exterior Argentina 1990), the
purpose of this rescarch work was o study and characterize this
defeet in the skin and leather.

Materials and Mecthods

1 - Animals, [‘rom a group ol 30 cows and steers at a cattle
ranch in the Northwest ol Santa IF'e province (Argentina), 5 ani-
mals were killed and their skins removed and cut along the dorsal
middle line into two parts. All the animals were of the Brangus
breed, about two to five years old and naturally infested with horn
flics (Haematobia irritans irritans). Sample ol these flies were col-
lected for identification and study. The animals were not affected
neither by any other external parasite nor dermal disease.

Half of each skin was preserved in salt for tanning and the oth-
er halves were inspected, some areas cut into stripes and fixed in
glutaraldehide (3.5% in water) for further inspection and process-
ing for histologic examination.

2 - Leather. The salted preserved skins were tanned using
the traditional industrializing methods. Both semi-processed and
finished leather were studied.

a. Inspection of the surface: The surface of the leather was in-
spected with the naked eye, using stereoscopic microscopy and
through a Scanning Electronic Microscopy (SEM). For the SEM,
the leather cuttings were air dried under a bell, metalized with
palladium gold and observed under a SEM Jeol ].S.M. -100.

b. Transversal cuttings: the leather was cut involving the de-
fects found and inspected using traditional optic microscopy.

3 - Skin. The fixed stripes of skin were included in paraffin
and sectioned at 8 um, dyed with hematoxylin-eosin, mounted in
Canada bhalsam slides and examined under a light microscope
(Jenamed 2, Carl Zeiss Jena).

4 - Horn flies. Flies collected from the animals of this experi-
ence were inspected for precise identification and their mouth
parts studied through a SEM. For this purpose, the flies were crit-
ical point dried, metalized and observed under SEM.

Their behavior with reference to the host (areas of preference,
number ol flies per animal, time of day) was monitored,
All types of observation were documented with photographs.

5 - Tannery. Several tanneries were visited in order to check
the similarities of the defects, their distribution in the leather and
their frequency and possible seasonality, The study of frequency
and scasonality are still in progress.
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Results

1 - Animals. The animals were naturally infested with about
200-1000 horn flies per animal preferentially distributed on the
withers, back, belly and groin (figure 2b). Besides, other animals
in the same ranch reached higher levels of infestation with the
same distribution patterns (figure 2a).

2 - Leather. a. Surface: at inspection, crater-like lesions and
little hollows were observed with Lhe naked eye (figure 4). These
were distribuled in the regions corresponding to the withers and
groin of the living animal as shown in figure 3. The number of
defects found was not in relation to the number of horn flies
present in each animal.

Looking at them more closely, they appeared as il they have
been “pitted”, with the resulting change of the hair direction (fig-
ure 5h).

b. Through the ordinary optic microscopy, the depressions
were seen as depressed areas of weakened tissue. The change of
hair direction is again manifested (figurc 6a).

3 - Skin. Observed with the naked eye, no significant lesions
were seen. Only slight changes in the color and orientation of the
hair was detected. It seemed hirsute and slightly lighter in the
area of the withers. Similarly, at the depilated skin, no important
change was observed.

Microscopically, no healing process was found, bul evidences
of the fly injury were detected. There was a diffuse eosinophil in-
filtration in the dermis (figure 6¢) and in the muscular tissue be-
low the skin (figure 6d). There were light degeneralive changes
in the hair follicles (figure 6b).

4 -~ Horn flies. The flies were confirmed to be Haematobia
irritans irritans, Its mouth parts are modified into a piercing or-
gan named proboscis or haustellum (figure 1a,b). This organ is
composed of the large and prominent labium with two short api-
cal labellae (figs. 1a,b,c), the labrum (1r) and the hypopharynx
(h) (fig. 1a,b). These are sclerotized components apt to fix the
proboscis, to tear and to suck blood from the host’s integument.
The saliva is injected through a narrow tube formed ty the
stylettiform hypopharinx, while the blood is drown up to the gut
through a wider tube formed by the inner face of the labrum and
the dorsal face of the hypopharinx (Baudet 1977, Cragyz 1913).

5 — Tannery. The defects observed in different tanneries were
morphologically similar and shown identical morphological pat-
terns as the ones reported here.

Dicussion and Conclusions

The new type of defect found in the leather can he attributed to
the mechanical and enzymatic action of the horn fly on the skin.
The host responds inespecifically against the mechanical action
an inumologically against different proteins of the saliva.

With regards to the mechanical action of the horn fly, it is ac-
complished by the proboscis, which tear the host's integument in
order to reach the capillar thread, injecting saliva, containing anti-
coagulant agents as well as small quantitives of digestive
enzimes. Those already detected in saliva are the glucolitic
enzimes B-glucosidase, a-glucosidase (Hori ¢t al. 1981) and B-
galactosidasa, the aminopeptidase leucine, the phosphatases
acid, alkaline and phosphoamidase, and the esterases C4, C8 and
C14 (lipase) (Kerlin & Hughes 1992).

On the other hand, different components ol the saliva induce
the immune response of the host as evidenced by high levels of
serwm antibodies against saliva proteins, immediate hypersensi-
tivity and increased peripheral blood eosinophil numbers (Kerlin
& Allingham 1992).

The eosinophil infiltration found in this study confirms the
presence of an immediate hypersensitivity, but in same way, (his
response would be inhibited in natural fly infestations as the
inflamatory process was not fully developed according to our
macroscopical and microscopical examintions.

With reference to the defects found in the leather, much lower
numbers of “pitlings” were Tound than would be expected accord-
ing to the numbers of horn flies present on the animals. If we con-
sider that there were at least 200 horn flies per animal, and each
horn My bites about 30 times per day (Harris 1974), that means
that each animal would receive at least 6000 bites per day. As no
such number of "pittings” were found in the leathers examined,
each pilting would be the resull of several continuous and adja-
cent bites or the microbian contamination of some bites, or both,
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Figure 1 HAmatoha «ians irrilians

spen under SEM. a. lateral view of head and thorax showing the mouth parts. b: details of

the mouth parts, dorsal viow o detars of the labella showmng the labeitar el Abbreviations. b hypopharynx, lab. labelia, r:

labrum, pa: palps. pb: pronoscis or rosteflum

' Pdecs (D)ol the oxporincolin Groap




Figure 3: View of a chrome tanned leather half showing different areas damaged and not damaged by the hom fly: a-neck and
withers, b: fore neck. ¢: groin, d: back
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Fiqure -1 Piviogeagns of the external surface of fimshed leather showing the damages caused by Haematobia irritans irntans
with ¢ifroront mqeiicanons Seetoxdt for oxplanabon
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Figure 5: Pictures taken under SEM showmg the damages caused Dy the hom ly on seny-processed ieathor with ditferent
degrees of brushing. Qpen arrows indicaling the most conspicuous ones a: on superhicially brushod leather by medianm
brushed leather. Note the remnants of hair lollicles (bold arrows) and the crater-like damages (open ariows)
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Figuro 6 Flalionse cottings of loathor () and skin (b c. d) o ek cutting of unstained leather showing the weakened tissue of
the chomage oo o he change O b ocentation (h). bocod - T secticns of skin stamed with hematoxylin cosin showing a
shahtty doconerated Do lothclo (D). cosinophnd (e bt ition w ihe clooms (o1 aoc m the mascalar issue below the skin (d)
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