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Spontaneous Neutrophil Activation in HTLV-1 Infected Patients

JaquelineB. Guerreiro!, MariaAurdiaF. Portot, Immunological Serviceof the Universitary Hospital Prof. Edgard
SilvaneB. Santos!, Lino Lacerdal, JohnL.Ho?and Santos, Federal University of Bahia®; Salvador,BA, Brazl; Weill
Edgar M. Carvalho! Medical College of Cornell University?, New York, NY, USA.

Human T cell lymphotropic Virus type-1 (HTLV-1) induces lymphocyte activation and
proliferation, but littleisknown about theinnateimmuneresponseduetoHTLV-1infection. We
evaluated the per centageof neutr ophilsthat metabolizeNitr obluetetrazolium (NBT) toformazan
in HTLV-1linfected subjectsand theassociation between neutr ophil activation and | FN-yand TNF-
o.levels. Blood wascollected from 35 HTLV-1carriers, from 8 patientswith HAM/TSP (HTLV-1-
associated myelopathy); 22 healthy individuals were evaluated for spontaneous and
lipopolysaccharide (L PS)-stimulated neutr ophil activity (reduction of NBT toformazan). The
production of IFN-y and TNF-a by unstimulated mononuclear cellswasdetermined by ELISA.
SpontaneousNBT levels, aswell asspontaneous| FN-y and TNF-o production, wer esignificantly
higher (p<0.001) in HTLV-1infected subjectsthan in healthy individuals. A trend towards a
positivecorreation wasnoted, with increasing per centageof NBT positiveneutrophilsand levels
of IFN-y. Thehigh IFN-y producingHTLV-1 patient group had significantly greater NBT than
healthy controls, 43+24% and 17+4.8% respectively (p< 0.001), whileno significant difference
was obser ved between healthy controls and the low | FN-y-producing HTLV-1 patient group
(30+20%). Spontaneousneutr ophil activation isanother marker of immuneperturbation resulting
from HTLV-1infection. I n vivo activation of neutrophilsobserved in HTLV-1infected subjectsis
likely tobethesame processthat causes spontaneous| FN-y production, or it may partially result
fromdirect |FN-y stimulation.
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HumanT cdl leukemiavirustype-l (HTLV-1)infects ~ production of IFN-y, IL-2 and TNF-a [3,4]. This
an estimated ten million peopleworldwide, makingita  predominant type-1immuneresponseisobservedinboth
seriouspublichedthproblem[1]. Themgorityof HTLV-  HTLV-1 carriers and in patients with HAM/TSP,
linfectedindividudsareasymptomatic; however,asmdl  dthoughtheexaggerated T cell activationispredominant
percentageof HTLV-1infected peopledevelopsevere  inpatientswith HAM/TSP[5,6]. Littleisknown about
diseases, such as HTLV-1 associated myelopathy,  innate immunity in this retroviral infection. The
tropica spagtic paraparesis(HAM/TSP), andadult T-  spontaneous production of cytokines in vivo may
cel leukemiallymphoma (ATLL) [2]. Theimmune  activateneutrophils, whicharecdlsinvolvedindefense
response in HTLV-1 infection is characterized by  againg bacteria, virusesandfungi [ 7]. However, thereis
lymphocyteactivationand proliferationand spontaneous o information about neutrophil functionin HTLV-1
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products, such as lipopolysaccharide (LPS) or host
cytokines (TNF-o, IFN-y) leads to assembly of
multicomponent NADPH oxidase and a resultant
oxidative burst [10], whichisreadily detected by the
reduction of nitrobluetetrazolium (NBT) toformazan,
within cellsthat generated the respiratory burst [11].
Decreased NBT levels are characteristic of chronic
granulomatousdisease (CGD), asyndromeinwhichone
or more componentsof NADPH oxidaseareabsent or
defective[7]; it hasal so been observed in patientswith
AIDS[12]. Weevduated neutrophil functionin patients
with HTLV-1 using the NBT test. Considering that
neutrophil function can be enhanced by the cytokine
environment, IFN-y and TNF-a levels were aso
measured in supernatantsof mononuclear cdll cultures.

Material and M ethods
Patients

Forty-three patientsfromtheHTLV-1 Clinic of the
Hospital Universitério Prof. Edgard Santos, Federal
University of Bahiaparticipated inour study. These
patients were chosen among 102 cases that were
admitted to the clinic from September 2002 to August
2004, based on the following criteria: diagnosis of
HTLV-1 confirmed by Western blot, willingnessto
participateinthestudy, and negative serologiesfor HIV,
syphilis, hepatitis B and hepatitis C. Furthermore,
individuals with acute bacterial or vira infection,
patientswith diabetesand thoseus ngimmunomodul etor
drugs, such ascorticosteroidsand beta-interferon, were
excluded. Thirty-fiveof theseindividua sweredetected
by two blood banksin Salvador and had asymptomatic
HTLV-1infection, beingconsdered HTLV-1 carriers,
and eight cases had adiagnosisof HAM/TSP, based
on the Osame disability criteria [13]. Twenty-two
volunteers composed of healthy employees and
graduate students, who had negative serology for
HTLV-1, participated asthe control group. Thisstudy
wasapproved by the Ethical Committee of theHospita
Universitério Professor Edgard Santos, andinformed
consent was obtai ned from the partici pants.

NBT test

TheNBT test wasperformed asprevioudy described
by PARK [14] and modified by Bellinati-Pires[15] to
check for the influence of technica factors, such as
temperature, heparin concentrationandtime[ 16] Briefly,
heparinized venousblood (1mL) wasincubated for 15
minutesa roomtemperaturewith cdll culturemediumor
cell culture medium containing 75ug/mL
lipopolysaccharide (LPSfrom E coli, SgmaChemical
Co., St. Louis, MO). After incubationwith NBT (2ug/
mL) (Sigma Chemicad Co.) for 15 min. a 37°C, the
number of cdlscontaining formazanwasvisudized usng
aNeubauer chamber and recorded with acamera. The
resultswereexpressedin percentageof cdllsthet reduced
theNBT toformazan (hereincaled NBT postive).

Mononuclear Cdll cultureand measurement of I|FN-y
and TNF-o

Peripherd blood mononuclear cells (PBMC) were
isolated from heparinized venoushbl ood by ficall-hypague.
After washing with saline, the cell concentration was
adjusted to 3x10%/mL in RPMI 1640 (Gibco, Grand
Idand, NY, USA) plus 10% hest inactivated human AB
Rh+ serum (Sigma Chemica Co., St. Louis, MO),
antibioticsandglutamine. Aliquotsof 3x10°cdlgmL were
incubated at 37°Cin 5% CO2 amosphere. Thecdlswere
incubated without simulusfor 72 hoursand supernatants
werecollected. IFN-y and TNF-o. level sweremessured
by sandwich ELISA technique (R&D System,
Minnesgpolis MN) and theresultsexpressedin pg/mL.

Results

Spontaneous activation of neutrophil NADPH
oxidase, measured asNBT postivecdls, thoughit was
highly variablein HTLV - 1Linfected subjects(range 10%
to 85%), it was significantly greater than in healthy
subjects (mean + standard deviation), 39+23% and
17+4.8%, respectively (p<0.001, Figure1). Whenthe
spontaneous NBT test resultsof 35 HTLV-1 carriers
were compared with that from 8 HAM/TSP, the
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percentage of pontaneousNBT pogtiveneutrophilsin
patients with HAM/TSP was greater than HTLV-1
cariers, but thedifferencewasnot sgnificant, 45.4+17.4
and 37+21%, respectively (mean+ SD, P>0.05). The
ggnificantly lower percentageof NBT pogtiveneutrophils
at basaline in healthy controls could be functionally
enhanced by LPS stimulation (73+£14% cells), which
arguesagangt aspuriousresult of thisassay. Inaddition,
the percentage of spontaneous NBT positive
neutrophils in a subset of HTLV-1 carriers (n=22)
following stimulationwith L PSwasfurther augmented,
from 32+21.6% to 78+11.6 and confirmed the
accuracy of the NBT assay. Moreover, white cell
counts performed by automated cytometer
complemented withamanud differentia showed that
neutrophil countsin HTLV-1 carrierswere different
(but not significantly) from those observed in healthy
subjects, 4955+2018 cells/mm? and 6737+1836 cells
m?, respectively (mean + SD, p=0.06).

The percentage of NBT positive neutrophilsin
HTLV-1 patientswere next correlated with thelevel
of spontaneous IFN-y production in the HTLV-I
infected subjects (n=22) and healthy controls(n=22).
Consistent with previousreports, spontaneous | FN-y
productionin HTLV-1infected subjects (1551+1952)
was higher (p<0.001) than that observed in healthy
controls(8+13 pg/mL). A correation analys sbetween
percentage of NBT-positive cellswith IFN-y levels
indicated apositive but non-significant tendency. The
highly variablelevelsof IFN-yin HTLV-1 infected
subjects (range: 0to 7835 pg/mL ) led usto separate
these patientsinto two subgroups, termed ashighand
low IFN-y groups(range: 821 to 7835 pg/mL and Oto
567 pg/mL, respectively). Themeanlevelsof IFN-yin
the high and low IFN-y groups were significantly
different, 2824+2090 pg/mL versus277+212 pg/mL,
respectively (p< 0.05) (Figure2). Themean percentage
of NBT-postivecdlsinthehigh |FN-y groupwasgrester
(but not sgnificantly) thanthat observedinthelow IFN-
Y group, 43+6% and 30+5.1% respectively. However,
the percentage of NBT-positive cellswassgnificantly
greater inthehigh IFN-y patient group than in healthy
subjects(p<0.001); however, theNBT test resultsdid
not differ sgnificantly betweenthelow IFN-y HTLV-1

patient group and the hedlthy controls(Figure 3). TNF-
olevelsinHTLV-1infectedindividud sweresgnificantly
greater than in healthy controls(251+386.5 pg/mL and
31+27pg/mL, respectively, p<0.001). However there
wasno Sgnificant correlation between TNF-alevelsand
thepercentage of NBT-positiveneutrophilsSinHTLV-1
patients (datanot shown).

Discussion

TheNBT testisasmplemethodto eva uateneutrophil
NADPH oxidasefunction; the percentage of cellsthat
metabolizeNBT toformazanwithout anactivationsimulus
isusudly low [16]. Upongimulationwith LPS, thereisa
sgnificantincreaseinthenumber of formazan-containing
cells, indicating cell activation. We found that the
percentageof spontaneouspogtiveNBT cdlsishigherin
HTLV-1infected subjectsthanin HTLV-1 seronegetive
contrals; thisincreasewasnot dueto differencesinthe
number of neutrophils; it may beduetothehigh IFN-y
production observedin HTLV-1infected subjects.

Theability of HTLV-1toinfect variouscell types,
such aslymphocytes, macrophages, dendritic cellsand
endothelial cells, in vitro, has been documented [17,
18]. Neutrophilscan also beinfected by thevirus, but
the predominant cell typeinfectedby HTLV-1isthe T
cdls[19]. It hasbeen shownthat theHTLV-1tax gene
isableto transactivate someother cellular genes, such
aslL-2,IL-2r, GM-CSF and IL-15, leading to T-cdll
activation and spontaneous proliferation [4,20,21].
Spontaneousproduction of highlevelsof IFN-y, andto
alesser extent of TNF-o., ischaracteristicof HTLV-1
infection [6]; these cytokines activate phagocytesto
induce them to kill bacteria[22,23]. However, other
mechanismsinadditionto | FN-y production participated
toactivate neutrophils, becauseeventhoughHAM/TSP
patients produce sgnificantly morel FN-y thanHTLV-
1 carriers[6], thepercentageof NBT-postiveneutrophils
was not increased in HAM/TSP in comparison with
asymptomatic carriers. Therefore, it is possible that
HTLV-1 candirectly activate neutrophilsor that other
cytokines in addition to IFN-y may participate in
neutrophil activationduringthisvird infection.
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Figure 1. Percentage of cells expressing formazan
(NBT test) inHTLV-I carriers, patientswith HAM/
TSP and healthy subjects. BothHTLV-I carriersand
patients with HAM/TSP had a greater spontaneous
reduction of NBT than did controls.
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Figure 2. Levels of IFN-y production in HTLV-1
infected patients classified as high IFN-y producers
and low IFN-y producersand in healthy subjects. The
production of highand low | FN-y patientswasat higher
levelsthaninthecontrols.
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Figure 3. Percentage of cells expressing formazan
(NBT test) inHTLV-I high IFN-y producers, in patients
with low | FN-y production and healthy subjects. High
| FN-y producers patients had agreater spontaneous
reduction of NBT than did the controls.
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Previousstudieshaveshownthat Smultaneousinfection
with S sercoralisandHTLV-1isassodatedwithrecurrent
and disseminated strongyloidiass[9], and thereared 0
reportsof association of severeNorwegian scabieswith
HTLV-1linfection[8]. ASInHTLV-1, thereisadecreasein
IL-4, IL-5 and IgE synthesis; one can understand the
increesad susoeptibility tohd minthand miteinfections, snce
thedefensemechanismsagaing theseagentsaremediated
by atype-2immuneresponse. Thereisno evidencethat
HTLV-1lincressessusceptibility toor changesthedinical
courseof bacterid infections. Itispossblethat theincresse
in NBT observed in HTLV-1 infection prevents the
devel opment of severeinfectionby extra-cdlular bacteria,
whicharethemainagentskilled by neutrophils

Spontaneousneutrophil activation determined by the
smpleand inexpensive NBT method isan additional
marker for immune disordersresultingfromHTLV-1
infection. Though the trend for a direct correlation
between IFN-y level sand the percentage of formazan-
positive cells may indicate that |FN-y secretion is
partialy related to neutrophil activationinthisdisease;
itispossblethat thisvira infection and thetax protein
of HTLV-1 participatein neutrophil activation.
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