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Abstract

I‘il’i‘l“‘""l lining fluids (ELEK) from alveoli and airways can bhe diagnostic for |
' s r lower

pespiratory diseases. However few studies are concerning in establishing reference range fi

cytological and non-cytological constituents of bronchoalyeolar lavage (BAL) especiall Lafto‘r
“'I.m adjustment to overcome the lack of uniformity of ELF fraction in the retrieved ﬂui()il Th(ir
study was conducted to analyze different BAL constituents with urea adjustment, Fo.r thi:
pUpose 8 dogs were used in this and BALF collected was examined cylologically.
biochemically and bacteriologically. The result showed predominance of alveolar macrophag(:
(78% + 1.85) followed by lymphocytes (9% =+ 2.07) in the cytological axis and the range of
different biochemical constituents including ALP (197 U/L), LDH (113 U/L), Ca (15 mg/dl),

and phosphorous (4 mg/dl), as well as MMP-2, MMP-9 and total gelatinases determination

using gelatin zymography.

Bacteriological investigations revealed isolation of Aceintobacter spp. and non-
mannitol fermenter Staphylococcous from 3 healthy dogs.

key words: Cytological, Biochemical ,

Bacteriological, Analysis of Bronchoalveolar Lavage,

dogs.
Introduction (Cobben, 1999). Regarding MMPs,
_ ) elatinases A (MMP-2) and B
Collection  of  bronchoalveolar 5 ( et
lavage fluids (BALF) is an easy technique (MMP-9) take a principal part in lung
for sampling of the canine lower tissue remodeling and repair (Cataldo et

respiratory system. Analysis of BALF
provides valuable information in the
diagnosis of lower respiratory tract disease
(Woods, 2013). BALF provides a
minimally invasive method of sampling
the fluids lining alveolar epithelium which
o be used for cytological, biochemical,
'mmunological and microbial analyses
@Hawkins et al., 2006). Defining reference
ldn(:ew'iﬂs fol' BAL fluid retrieved from
19§;;egams challenging (Hawkins ef al.,
- Se1.1 sitALF enzymes can be considered
which imljve markers of cellular da¥n.age

uced by pathological conditions

al., 2003). Bacterial isolates be
retrieved form BALF of normal dogs as
the canine tracheobronchial tree is not
sterile site (McKiernan et al., 1984).
Inconstant concentrations of ELF within
the retrieved BAL fluid limit the utility of
BALF in evaluation of biomarkers,
cytological or biochemical conistetuents of
pulmonary disease (Mercier et al., 2011).
So determination of ELF fraction in BAL
fluid using constant lavage technique and
urea adjustment calculation allows a more
accurate interpretation of cellular and non-
cellular components of ELF (Mills and

can
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for  cytological,
, - microbiological
- Shamination of ELF with adjustment of

Materials and methods

a- Animals and experimental design:

Eight cosmopolitan (mixed breed)
dogs of different ages (3 month to 2 year)
and both sexes (4 male and 4 female)
were used in this study with greal
consideration to animal welfare. The dogs
were kept in teaching hospital kennel-
faculty of Veterinary Medicine, Cairo
University. Fach animal was exposed to
complete clinical examination including;
general inspection, physical examination
for respiration, pulse, temperature,
mucous membrane, superficial lymph
nodes and fecal examination (Houston
2000).

b-  BAL fluid collection:
The animals  were
anaesthetized using  ketamine/xylazine
combination according Humphrey
{(1971). BAL collection was performed
according to Hawkins (2004). With
anmimals in sternal recumbancy, routine
bronchoscopic examination of the airways
was performed first, The bronchoscope is
passed into successively smaller airways
until a soug fit is achieved between the
scope and the airway. Sterile, non-
bacteriostatic, 0.9%%  sodium chloride
(saline) solution was instilled through the
biopsy channel of the broachoscope into

the arway by .
lmmcdiatd: on mwnpprl;m i S:ﬂngt
sschion s qp];cd w the . lllﬁl.hnm’
recover BAL fluid ”Myum~ 29
e e ;muhlc - reineval of as
of saling, the i 'MI the first bolus
+ A€ pocess Is repeated for one

generally

o

Cytologic al, Blochemical,

..........

more additional bolus, We Fting
two boluses of 25 ml (50 m| to1a)),

Cytological analysis:

Total nucleated cell count, iff,.
nucleated cell count and piirasi|
examination were examined wcw‘;l:q
Hawkins (2004). Total nucleygeg lo
counts are performed on undifuteq i
fluid using a hemocytometer, VOIUm!L
200 ul BALF per slide wag Used
prepare cytological  slide, ui
Romanowsky stain (Diff-3 stain® SClcq
Diagnostics) was used for staining o
cytological preparation, Cy“""lhl
characterization includes the performgne
of differential cell counts. A minimum of
200 cells were counted, and qualitatiye
changes were noted. The entire slide wy
carefully examined for the presence of

infectious agents.

c»

Biochemical analysis:

BALF and serum Urea wer
determined according to Tietz (1990)
using Urea/BUN — LS (Modified Urease-
Berthlot Method)  manufactured by
spectrum diagnostics (Egyptian Company
for Biotechnology (S.A.E)). for calculation
of ELF fraction in lavage fluid.

d-

Volume g 5= Volume par, * Urea s/

Urea serum

BALF alkaline phosphatase (ALY
were determined according to Tietz (l”‘,]
using Alkaline Phosphatase
Color® Test (P-nitrophenyl-phosp™™
Methodology) manufactured by S
Laboratory, USA., BALF %%
dehydrogenase (LDH) was dam%
according to Kachmar and Moss (1 ol
using LDH Liqui-UV® Test (Mo g
Wacker Methodology) manufact .
Stanbio Laboratory, USA., BALF Cak”
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WS
1 phosphorous were determined
e mlta (0 Bauer (1981) and Dryer ang
ccord) b(1963) respectively  uging
pouth .. Phosphorus Visible (Fiske .
jorg? i method) ~ manufactured by
subbf{" Clinica Aplicada S.A. (QCA)
Qui'mlcid Caleium (CPC) LiquiColor®
gpoin 2 (Cresolphthalein Complexone
Me::hodology) manufactured by Stanbio

atory, USA.

Labo
¢- Matrix metalloproteinase:.

Matrix ~ metalloproteinase 9
VIMP-9) and Matrix metallo-proteinase —
) (MMP'2) activities .of BALF were
jetermined by gelatin zymography
according 10 the method described by
Hawkes et al, (2001). Zymography
involves the electrophoretic separation of
proteins  under denaturing (SDS), non
reducing  conditions through a
polyacrylamide gel containing gelatin. The
resolved proteins were renatured by
exchange of the SDS with a nonionic
detergent, such as Triton X-100 and the
gel was incubated in an appropriate buffer
for the particular proteinases under study.
The gel was stained with Coomassie Blue
and the proteolytic activities were detected
as clear bands against a blue background
of un-degraded gelatin.

f- Bacteriological examination;

BAL fluid was cultured for
bacterial isolation according to Johnson ef
, (2013). Standard biochemical methods
Were used to identify cultured bacteria
“ording 0 Jang er al, (2000). The
RapID NF Plus and RapID onE system
::gfzt used for identification of gram
identilf\‘:e : bacteria  beside traditi(?nal
. (;:;tlon methods according to Kitch

»(1992) and Kitch er al, (1994).

B Statisticq analysis:

61

female) were
e COmprehensiye
€Xamination, Body temperature

normal range, oral,
mucous membranes
T0sy red without

EXposed o i
Clinicg]
was in
ocular and nasal
were slightly pale
lesions or abnormal

discharges, while tonsils, pre-scapular
and  popliteal lymph  nodes were
normal,
* Cytological analysis;

The  cytological analysis  was

shown in table (1) and Figure (2). Our
results showed that TNCC was 290 cellu]
while by urea adjustment became 1862
cell/ul and consequently the absolute
number of differential nucleated cell count
will completely changed. On the other
hand our differential nucleated cell count
showed  predominance of alveolar
macrophages  78%  followed by
lymphocytes 9%,  neutrophils §nd
eosinophils by 5% each, reactive
macrophages 2% then epithelial cell 1%.
These result coincided with Vail ef al.,
(1995) and Rajamiiki ef al., (2001) w;lo
stated that reference intervals used S/o;
canine BAL fluid were 300-500 cells/u
59 macrophages alorfg
: acteria
with the absence of ;nt;t;coellu;ziirophﬂs‘
and less than O . (Mills an 1
neutrophils, of lymphocytes:

composed of 65-8
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Lister 2006) Cell counts in lavage fluid
are not reflective of cell counts in ELF and
may lead to incorrect assumptions of
health or disease as range of TNCC of
lavage fluid from normal cat 80-580 while
TNCC of ELF of these cats ranged from
1660 to 48,100.However disagreed with
Mayer et al., (1990) who mentioned that
cytological findings for 18 healthy dogs
infused with 30ml saline/dog and the
return percentage was 38.7-71% with
percent of 50% macrophages, 30%
lymphocytes, 1.5% neutrophils and 15 %
epithelial cells. However, all references
agreed with predominance of alveolar
macrophage in normal BALF specimens.

e Biochemical analysis:
Table (2) showed values of non-

adjusted alkaline phosphatase, lactate
dehydrogenase, calcium and phosphorous
(71 UL, 34 UL, 3 mgdl, Imgdl)
respectively, while after urea adjustment
were ( 197 U/L, 113 U/L, 15 mg/dl, 4
mg/dl) respectively. As Maden ef al,
2001 measured non adjusted biochemical
parameters as LDH 14.15 U/L, ALP 25.8
U/L, Ca 0.3 mg/dl and phosphorous 0.05
mg/dl, Mills and Lister 2006 reported that
LDH of BAL was 1.9 U/L while with urea
adjustment become 114.6 U/L. Measuring
ALP and LDH reflect cellular injury of
respiratory tract while Ca and phosphorous
reflect disturbance of mineral metabolism
in BAL fluid.

It has been suggested that an influx of
Neutrophils and increased enzyme activity
in BAL fluid reflect pathologic changes in
the .ll.mgs and that these are the most
Sensitive indicators  of inflammatory

fesponse (Capelli ¢f al.
» 199
Cobben ¢f al, 1999), ey

* Matrix metalloproteinage:

CytologiCO/, Biochemical..............

The  matrix metalloproteina

results were shown in Table (2) ang Figy,
(1) Establishing normal value of MMp :'
very important because whep ac“{;
inflammation occurs, pobmorphonudea,
cells are recruited to the inflammatiqy, St
and help tissue repair by Modulag;,
MMPs secretion. (Corbel e af, 2000,
Excessive  expression of MMp,
contributes to the pathogenesis of diﬂ‘erem
pulmonary and nonpulmonary  diseages
They are believed to play a role i the
pathogenesis  through  degradation f
extracellular matrix (ECM) and basemep,
membrane (BM). BM protein degradation
might cause influx of inflammatory cej
and perturbation of the
epithelial/endothelial ~ structure, whereas
degradation of elastin and collagen could

predispose to  airspace  enlargement

(Shapiro and Senior 1999).

e Bacteriological examination:

The resulted isolates were: Non
mannitol-fermenter Staphylococcus spp.
(2/8, 25%) and Acientobacter spp. (1/8,
12.5%) all isolates were single isolate per
dog and this result come in accordance
with previous reports as the healthy
tracheobronchial tree and lung are not
continuously sterile. Airways down to the
first bronchial division are contaminated
with low numbers of organisms in
clinically healthy animals. Bacterial
isolates from tracheal swabs and lungs of
clinically healthy dogs were
Staphylococcus (coagulase positive and
negative), Streptococcus ( @ - and
nonhemolytic), Pasteurella multocidd;
Klebsiella Dpreumoniae,  Enterobacte”
aerogenes, Acinetobacter spp., Mor‘“d{a
spp. and Corynebacterium spp. werc in
accordance with Lindsey and Piert
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Fig (1% w ] ‘
£(1): Non-urea adjusted and urea adjusted

of healthy
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Fig (2): Cytological preparation stained with Diff-3 showing cytological finding of BAL (A)
Reactive macrophage, (B) non-activated alveolar macrophage and (C) Epithelial ce]ls,

R.; Noel, A. and Foidart, J.M. (2003);
Pathogenic role of matrix metalloproteases and
their inhibitors in asthma and chronic obstructive
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