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INTRODUCTION: A large number of gpplications of
megnetic nanopartides (MNPS) in the biotechnology and
biomedicine fidd ill remain to be devised. In particular,
MNPs covered with bio-mimetic materids as for indance
megnetaliposomes (ML) [1], do offer awide range of new
opportunities MLs conds of magnetic nanopartides
wrgpped by a phosphdlipid bilayer, problably presenting
lipid molecules oriented in a Smilar way to thet obsarved
in biologicd membranes [2]. These biocalloidd ructures
can be successully gpplied for severd purposss, as for
ingance in drug-ddivery sysems magnetic resonance
imeging markers for cancer diagnod's, and thermd cancer
thergpy [3]. The presat dudy reports on sevard in vivo
hidogicd tets caried aut with a ML sample devdoped as a
precursor of morecomplex thermd cancer thergpy systems

MATERIALS AND METHODS DMPG
(dimyristoul phogphetidyl -glycerdl) ad DMPC
(dimyrisoylphosphatidyl-chaline)  were  dbtained  from
Avatti Polar Lipid Products (Birmingham, Alabama,
USA). Lipid digperdons were prepared by ultrasonication
of DMPG (10%) and DMPC (90%) & 37 °C. Magnetite
(FeOy) nanopartides with a diameter of approximatdy 14
nm were prepared by co-predipitation of FeCl, and FeClsin
the presence of an excess of anmonia, and ubseguently
coated with lauric acid to obtain a gable digperson. Upon
co-incubation and didysis of this so-cdled water-adgpted
megnetic fluid in the presence of DMPG-DMPC vesdes
the laurate codt is replaced by phogphdipid molecules
During incubation and didyds for 2-3 days of this wata-
bessd megndtic fluid in the presance of preformed sonicated
phoghdipid vesdes ML (named DMPC-ML) are fomed
and sbsaouently cgotured from sdlution with high-gradient
megnetophoress [1,2]. Femde Sviss mice weare dudied:
contrd animdls (n = 5) were nat tregted. In the expaimentd
group adult femae Shiss micewere endovenoudy trested with
a bdus dose of 100 M. o DMPRCML (18x10°
patidesimL). Blood cytometry expaiments[3,4] werecaried
out 1, 6, 12, 24, and 48 hours and d<0 14 and 28 days dter
DMPRC-ML adminigration. Imprints of paiphad blood odls
were mede in glass dides, daned by Wrignt-Gemsaand five
hundred cdlls per eech animd were soored for the oytomery.
The dda wee adyzed by the ddidicd Scheffe tet
(ANOVA, p < 005). The miconudeus (MN) test [4] was
pafomed 12, 24, ad 48 hous dta DMPC-ML
adminidration to evaugte ML genatoxic and cytataxic effects
[56]. Cegogenic drugs induce MN, a chromosome fragment
left in the odll dter the expulson of the main nudeus duing
meturation of erythrodlegts to erythrocytes in bone marrow of
mammas Anudested pdydrometophilic enythrocytes (PCES)
ae nomdly less then 30 hours dd and gan differently from
nomochrometophilic eythrooytes (NCES). Cytatoxidty is

reveded when the %PCE ddtained by [PCHI(PFCE +
NCE)|x100 is far from the nonmmd expected veue (50%0).
Differences of MN retes and %dRCE between gopontaneous and
DMPC-ML trested odls were tested for significance using the
MamWhitney test with p < 006, As far as we know this
dudy reparts for the fird time MN tests pafomed dter ML
frestmants

RESULTS Our charatterization data showed thet DMPC-
ML hes an average hilayered drudure damgler of 20 nrm

containing 1327 mg megretitdml and 1024 il
phogohalipid L, and thus a phogphdlipid megndite ratio of
0.77 "d/mg. The DMPG-MLL trestment caused no animal
desth during the 28 days of expeariment. Cytometry andysis
provided the differentid counting of lymphocyte
neutrophil, monocyte, and eosinaphil populdions Asfar as
the monocyte and eosinophil populaions are concerned,
datafrom the DMPC-ML-tregted animas were not different
from those of the contrd group (data not shown).
Neutrophil populaion dats to incresse 1 hour after
DMPG-ML tregtment (Hg. 1), reaching its maximum vaue
6 hours ater ML adminidration. However, 12 hours after
DMPCML  trestment, the neutrophil populaion hed
dready decressad in the pearipherd blood. From 24 hours
until 28 days ater adminigration the odl frequencies are
the same as in the contradl animads. Smultaneoudy to the
neutrophil population increese the lymphocyte population
presnted a maximum decreese 6 hours ater DMPC-ML
trestment. Further, 24 hours after DMPC-ML trestment the
propartion of lymphocytes in blood returned to contral
vaues (see FHg. 1). At the teted conoantration, DMPC-ML
trestment presnted o dgnificative increese in the MIN
frequency on PCE (Tehle 1) ar NCE (detanat shown) onbore
marowv dong the expaiment. There was obsarved a
tendency of MN induction only after 24 hours of ML
trestment. The percantage of paydrometophilic cdls (se
Table 1) presented a Sgnificant decrease 24 hours &fter the
DMPCG-ML tregment.
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Fig. 1. Effects of DMPC-ML (100 m. of 182" 10®
particle/mL) on the blood cytometry of mice; a-d different
letters show dtatistical differences found in the same cell type
frequency (p < 0.05); CG = control group.

Table 1. Effects of DMPC-ML on micronucleus induction
and percentage of polychromatophilic cells as a function of
time treatment.

Group MN PCE % PCE
Control 29 39.8
ML-12h 22 30.3
ML-24h 37 21.1*
ML-48h 24 26.7

MN, miconudeus (%); PCE, polychromatophilic odl;
%PCE = [FCEH(FCE + NCB)] ~ 100 *, datigticaly
different from contral group (p < 0.05).

DISCUSSON & CONCLUSONS The cdl population
changes detected by blood cytometry andysis reveded an
inflammation process thet may be consdered as a normd
hogt response to the presence of fordign spedies [4]. The
absavation of no blood cdl populaion changes 24 hours dter
the DMPC-ML trestment Suggests that a dight indeed of a
svere inflamméation process took place The absence of MIN
indudion in bone marow cdls reveded that DMPC-ML hes
no genatoxic dfedt. Nevathdess the ML trestment presanted a
dight oytataxic effedt reveded by the deresse of %0PCE on
bore marow cdls 24 hours dte the ML tresment. This
oytatoxic effect is prodadly rdated to the dight increese in the
MN indudtion absarved diter the same pariod of time Basad on
thee deta we condude thet DMPC-ML is ressonebly
hiccompetible and may be conddered &s a precursr for
megnetathermocytdyss puposes Further evidence for this
condusion is supparted by the fadt thet no marphdogicd
dterdtions were dosaved in severd argans examined, even
when ML isdaected by megneic resonance expaimeants ater
DMPC-ML adminidration.
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