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The main target of symptomatic and anti-obstructive thera-

py of horses with chronic respiratory diseases is not to re-

duce coughing but to open up the airways, especially the

small ones. There are many ways to perform this which in-

clude:

1. bronchospasmolytic therapy,

2. reducing the edema of the mucosa and

3. expelling sputum from the airways with expectorant
therapy.

There is no longer any doubt that these three pathomecha-

nisms, namely bronchospasm, dyscrinea or hypercrinea

and changes in the bronchial mucosa are, indeed, respon-

sible for bronchial obstruction (Cook and Rossdale, 1963;

McPhearson and Lawson, 1974; Schoon and Deegen, 1983).

The mechanisms causing obstruction will not be discussed

in detail here, but airway hyperreactivity is probably a ve-

ry important factor (Klein, 1984; Derksen et al., 1985).

If bronchodilator and expectorant therapy are to succeed,

cytological examination should show an increase in the fol-

lowing structures in the tracheobronchial mucus:

1. those structures which caused the obstruction of the
small airway or

2. those which were localized beyond the obstruction,
namely in the alveoli.

Deconto (1983) performed cytological examinations of the

mucus and found some structures that suggest bronchial

obstruction:

1. Curschmann’s spirals,

2. foamy macrophages and

3. giant cells.

About 100 years ago, Curschmann found some spiral struc-

tures in sputum from asthmatics. Tscherniak (1928) found

similar structures in the small airways of horses. Many

authors in the fields of human and veterinary medicine

now agree that Curschmann’s spirals are not characteristic

of any disease but merely indicate obstructive bronchial

disease of the small airways. According to Deconto (1983),

Curschmann’s spirals are thickenings of mucus, shaped to

fit the lJumen of small airways, which have been twisted be-

cause of the typical movement of the cilia in the mucosa on

the way out of the lung.

Deconto (1983) also reports of an increase in foamy mac-

rophages in the proximal tracheobronchial mucus after

anti-obstructive therapy. Coben and Cline (1972) and Kissler

(1980) designated macrophages as foamy when their cyto-

plasm was full of numerous vacuoles containing phospho-
lipids which were presumably produced by type II cells.
In human beings there is an increase in type II cells and an
increase in production of immature surfactant in alveoli
under the influence of hypoventilation. This material is
phagocytized by alveolar macrophages. Kaup et al. (1985)
found the same process in horses.

Foamy macrophages in proximal tracheobronchial mucus
indicate an obstruction in the small airways. This obstruc-
tion causes inadequate ventilation in alveoli.

Giant cells in tracheobronchial mucus indicate a deficient
clearance in small airways. Probably because of turbulent
airflow, large particles in air reach the alveoli. There they .
cannot be phagocytized by just a single alveolar mac-
rophage but only by a giant cell.

The purpose of this experiment was to determine if there
was any increase in “marker cells” such as Curschmann’s
spirals, foamy macrophages and giant cells in tracheo-
bronchial mucus during bronchodilator and mucolytic
therapy.

Material and Methods

Sixteen horses were medicated first with the bronchodila-
tor clenbuterol (Ventipulmin®) (phase A) and finally, with
clenbuterol combined with a massive infusion of 0.9 per-
cent saline solution (phase B).

Phase A
Clenbuterol was injected twice a day i.v. at a dosage of
0.8 ug/kg BW for 8 days.

Phase B

At the end of phase A, the same horses continued receiving
clenbuterol injections and also received an additional 30 1
saline solution i.v. daily for three days. The infusion was
given with a catheter having an inside diameter of 1.7 mm
placed into the external jugular vein and on average the in-
fusion took 110 minutes. The infusion was performed un-
der close supervision. All horses received a total infusion of
90 | within three days. In the following four weeks they
continued receiving clenbuterol at the same dose but orally
rather than i.v. and the horses were also exercised.
Tracheobronchial mucus was collected by a flexible endo-
scope as described by Fischer (1980). The mucus specimens
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Fig. 1: Specially calibrated microscopic slide with a schematic de-

monstration of the search techniques (size = 2 x 1 cm).
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Table 1: Statistical comparison (analysis of variance) of phase A and
phase B concerning the number of Curschmann’s spirals, foamy mac-
rophages and giant cells during bronchodilator therapy and massive
saline infusion with F-value and significance level.

Phase A + B bay of examination |Correlation

Variable

F-value [signific.| F-value |Signific. F-value|[Signif.
level level level

cs 10.34 o0 63.26 ® o6 8.14 eoe

FM 4.80 ° 52.20 oo o 16.20 LI )

GC 9.41 ° o 29.13 oo o 17.20 ® oo
® = low significant CS = Curschmann spirals

@ o - significant FM = Foamy macrophages

® @ o= high siygynificant GC = Giant cells

were streaked on special glass slides called “Raster-slide”.
Staining of the slides was done by the Pappenbeim proce-
dure.

The search procedure is shown in Figure 1. Each of the
three marker structures seen in the field of view was count-
ed. Trachebronchial mucus was collected and examined be-
fore beginning therapy, every day during therapy after the
daily dose and at the end of therapy.

In phase B (massive infusion) the mucus was always collect-
ed two hours after the end of saline infusion. The results
were statistically analyzed by a two factorial analysis of
variance.
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Fig. 2: Average and standard deviation of Curschmann'’s spirals,
foamy macrophages and giant cells in sputum before, while and after
therapy with clenbuterol (phase A) and after combining clenbuterol
therapy with massive infusion of saline solution (phase B).
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Results

Both therapies (phase A and phase B) were associated with
a highly significant increase of the three structures in the
mucus (Table 1 and Figure 2).

During the initial clenbuterol therapy there was an increase
of these three structures on the 1st, 2nd, and 3rd day. On
the 7th and 8th day the values were nearly the same as
those found before therapy. Immediately after initiation of
phase B (massive infusion) there was a highly significant
increase of these structures. On the 5th day after starting
phase B the values were nearly the same as before the ther-
apy.

Comparison of both phases, A and B, was statistically high-
ly significant. In phase B there was a higher increase of
these structures than in phase A.

Discussion

Drastic increases in Curschmann’s spirals, foamy mac-
rophages, and giant cells during anti-obstructive therapy
confirm the following hypothesis: an increase in these
structures in proximal tracheobronchial mucus shows the
efficacy of expectorant therapy, especially in the small air-
ways. Both therapies showed significant differences in ex-
pectorant effect which means that determination of secre-
tion cytology allows evaluation of the cleaning effect in the
small airways of different anti-obstructive therapies.

The association of bronchodilator therapy and massive in-
fusion of saline solution (phase B) removes Curschmann’s
spirals, foamy macrophages and giant cells better than
bronchodilator therapy alone (phase A). Bronchodilator
therapy alone provokes an increase in these structures on
the first three days, while on the 7th and 8th day the values
are approximately the same as before the therapy. These re-
sults suggest that this therapy probably removes secretions
which are not so strongly trapped in the bronchial lumen.
Clinical experience shows that thorough cleaning of the
small airways by bronchodilator therapy needs a long time
to succeed in many patients (Deegen, 1985).

The above mentioned combination therapy shows that, in
spite of the initial increase of marker cells in the mucus af-
ter bronchodilator therapy an even better cleaning effect
was seen after the bronchodilator therapy was combined
with saline infusion intravenously.
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