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Abstract

Tracheobronchial wash (TBW) is a method to recover cell samples from the airways. The cytology
of TBW fluid is an important technique for the diagnosis of pulmonary diseases in horses. Excessive
mucus in TBW may cause cell damage and morphological changes that hinder cell type recognition,
resulting in a misdiagnosis. The aim of this study was to compare the results of differential cell count
in a tracheobronchial wash of filtered and non-filtered samples. Endoscopy and TBW procedures
were performed in thirty horses. Each TBW sample was split into two aliquots. Two groups were
formed: non-filtrated aliquots (NF) and filtrated aliquots (F). The filtration was performed using a
hydrophilic gauze pad. After centrifugation, the differential cell count was performed considering 300
nucleated cells. The filtrated aliquots results presented a significant increase of macrophages count
and a significant decrease in neutrophils count comparing to the results of non-filtrated aliquots. These
findings were consistent with results of filtered bronchoalveolar wash published studies. Therefore,
the filtration of TBW is not an efficient method.
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Resumo

O lavado traqueobronquico (LTB) é um método usado para recuperar uma amostra de células das
vias respiratorias. A citologia do LTB ¢ descrita como uma importante ferramenta no diagnostico
de doenga pulmonar em equinos. O excesso de muco geralmente presente no LTB pode alterar a
morfologia, dificultando a identificagdo dos tipos celulares e, por consequéncia, prejudicando a
contagem diferencial de células e a interpretacdo diagndstica. O objetivo deste trabalho foi verificar o
efeito da filtragdo do LTB de equinos sobre a contagem diferencial de células na avaliagdo citologica
do lavado traqueobronquico. Foram utilizados 30 equinos que foram submetidos a coletas de amostras
de LTB via endoscopio. De cada amostra obtida foi separada uma primeira aliquota nao filtrada
(NF). Uma segunda aliquota (F) foi obtida filtrando-se o LTB, utilizando-se uma compressa de gaze
hidrofila. As aliquotas F e NF foram submetidas a citocentrifugagdo para contagem diferencial de
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300 células nucleadas. Verificou—se um aumento significativo no percentual de macréfagos e reducao
significativa de neutrdfilos nas amostras filtradas. As alteragdes observadas foram condizentes com
achados de estudos prévios realizados em lavado broncoalveolar. Conclui-se que a filtragdo do LTB
ndo ¢ uma metodologia aconselhavel, pois acarreta em alteragdes de contagem significativas nas
proporgdes de importantes marcadores celulares de inflamagdo, podendo gerar possiveis erros de
diagnostico.
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Introduction

Horse health and athletic performance depend on the proper functioning of the respiratory system.
Respiratory diseases may cause significant economic losses to equine industry worldwide"”. Horses
present high prevalence of inflammatory lung diseases, which may be associated with environmental
management and work conditions®.

The study of samples of the respiratory tract fluid has been considered extremely useful as an important
technique for diagnosis of pulmonary diseases in horses®?¥, and it is often performed in Brazil®'?. The
interpretation of cytological findings may vary depending on sampling and processing techniques?.
The tracheobronchial aspiration technique has been used for a long time, and it was introduced in
equine medicine in 197519, Later, the aspiration sampling technique via endoscopy was described'®,
In 2003, researchers asserted that this method had become popular, and it has been considered a real
alternative to sample tracheal fluids"®.

The cytological preparation for differential cell count can be performed by cytospin or by making
smears from sediment obtained in conventional centrifugation®. However, excessive mucus in the
tracheobronchial wash (TBW) may cause cell morphological changes that hinder cell type recognition
resulting in a misdiagnosis.

The filtration of bronchoalveolar lavage (BAL) fluid should be performed through two hydrophilic
gauze pads to remove excessive mucus and other debris before performing the counting'”. However,
the filtration process may cause a selective loss of several cell types in BAL!*!%!19) and tracheal aspirate
fluid®. Currently, there are no published studies related to TBW filtration. The aim of this study was
to verify the effect of filtration of equine TBW on differential cell count.

Materials and Methods

The present study was performed following the Ethical Principles in Animal Experimentation,
obtaining the approval of the Animal Research Ethics Committee (CEPA / UFF), under No. 00124/11.
Tracheobronchial wash samples were collected via endoscopy from 30 crossbred, mature horses (25
males, five females), regularly dewormed and vaccinated, belonging to the Mounted Police Unit,
Coronel Cony Enyr dos Santos (RPMont / CECS) from Rio de Janeiro, Brazil.

To perform the procedure, the horses were physically restrained with a nose twitch and were kept
in stocks. The endoscope (Olympus ® Colonofiberscope CF-10L) was introduced into the ventral
meatus of the right or left nostril, randomly, and it was led to the bronchial bifurcation to obtain the
TBW. The catheter (Guttural Pouch Catheter Flushing Endoscopy, SURGIVET ®) was introduced
through the working channel of the endoscope and positioned in the distal portion of the trachea®”.
Then, 20 mL to 40 mL of sterile saline was instilled and immediately aspirated. Thus, the TBWs
obtained were considered adequate when one or more of the following features were observed in the
aspirated material: turbidity, suspended particles, strands of mucus.

The TBW samples were aspirated then transferred to 50 mL conical tubes, and kept under refrigeration
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until the time of processing, not exceeding four hours after collection. Two groups were formed:
non-filtered aliquots (NF) and filtered aliquots (F). From each sample obtained the first non-filtered
aliquot (NF) was separated and the second aliquot was filtered using an 8-layers hydrophilic gauze
pad (7.5cm x 7.5c¢m, 13 yarns / cm?), obtaining the filtered aliquot (F). For the cytological preparation,
200 pL aliquots of TBW filtered (F) and non-filtered (NF) were subjected to cytospin (2400 Serocito,
Fanem ®) at 110xg for five minutes.

Finally, the filtered and non-filtered specimens were made and fixed in methanol and stained with
Giemsa. Cytological analyzes were conducted with an optical microscope (OLYMPUS ® CX 40)
with an oil immersion (1000x) to the differential counting of 300 cells.

Based on reference values®" for TBW differential cell count (mean + s.d., %), two samples of NF
TBW were considered within normal limits (neutrophils < 9.3 + 4.9 % and eosinophils < 0.2+ 0.6),
and 28 samples presented airway inflammation (neutrophils > 9.3 + 4.9 % and/or eosinophils > 0.2+
0.6).

To verify the effect of filtration on differential cell count, the statistical method of peer comparison
with Microsoft Office Excel® was used, considering a significance level of 5%.

Results and Discussion

Table 1 shows the result of the average differential count of tracheobronchial cytology of 30 equines
used in this study, indicating a significant difference (p <0.05) between the filtered and non-filtered
samples only for macrophages and neutrophils. An increase in macrophages and decrease in
neutrophils was observed in filtered samples. This outcome could be explained based on the fact
that a rise in one type of cell generates a proportional reduction in the other or vice versa. Similarly,
researchers observed that the reduction of epithelial cells caused a proportional increase of alveolar
macrophages‘!?.

Table 1: Average and standard deviation of the differential cell count of cytology of
tracheobronchial non-filtered (INF) and filtered (F) samples of 30 horses (in percentage)
Fio de Janeiro, 2010-2012

Type  |Epithelial cell Macrophagse  Lymphocyvte Neutrophil — Eosinophil — Mast cell
NF(%) |27.76+1762 2856+1192* 371+454 3800+2367% 198+334 000+000
F(%a) 2764+ 1634 3097 +13.94*% 357+4.66 34.14+2288% 257+4.69 0.00+0.00

NF = Non-filtered sample; F = Filtered sample; * Significant difference (p= 0.03).

The reduction in total nucleated cell count and selective loss of certain cell types were described
by other researchers as a consequence of BAL filtration!®. For example, BAL filtration resulted
in the reduction of the number of macrophages as well as epithelial cells'?, macrophage and mast
cells*2? and increased neutrophil and lymphocyte!'®. In the present study, a percentage increase in
macrophages and reduction in neutrophils were observed. These findings may have been caused by
mucus and neutrophils retention on gauze.

The volume of fluid infused and retrieved may significantly influence cell counts, and the presence of
abundant mucus may promote cell trapping that may alter the number of cells available for counting®.
Once a smaller volume is used in TBW than in BAL (20-40 mL versus 300 a 500 mL), and the amount
of mucus is higher than in BAL, the cell trapping seems to be a major feature that causes a change
of cell count. Thus, animals with mild pulmonary inflammatory conditions and discreet neutrophilic
infiltrate on TBW cytology may have false negative results if the fluid has been filtered.
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Conclusion

The tracheobronchial wash filtration is not a recommended method. It results in significant changes
in the count of cellular inflammatory markers, such as macrophages and neutrophils. Therefore, the
filtration may cause misdiagnosis.
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