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: ;Eovironmental chemicals may be involved in the etiology of breast cancers. Many studies have
4" gddressed the association between cancer in humans and agricultucal pesticide exposure.

F; Organophosphorous pesticides have been nsed extensively to conuel masquito plagaes. Parathion
% rid malathion are organophospharous pesticides exrensively used to control a wide range of suck.
| ingand chewing pests of field crops, fiuits, and vegetables. They have many strucwural similarities
with naturally occurring compounds, and their primary target of action in insects is the nervous
Gsystem; chey inhibit the release of the enzyme acetylcholinesterase at the synaptic junction.
Esetime, parathion, and malathion are cholinesterase inhibitors responsible for the hydrolysis of
body choline esters, including acetylcholine at cholinergic synapses. Acropine, 2 parasympa-
thelytic alkaloid, is used as an antidote o acetylcholinesterase inhibitors. The aim of this seudy
¢ "wyd o examine whether pesticides were able to induce malignant transformation of the rat mam-
iiq -mary gland and 1o determine whether alterations induced by chese subsrances increase the cholin-

7} etgie activation inflrencing such transformation. These results showed that eserine, parathion,
ind malathion increased cell proliferation of terminal end buds of the 44-day-old mammary gland
ofrats, followed by formation of 8.6, 14.3, and 24.3% of mammary carcinomas, respectively,
after about 28 months, At the same time, acerylcholinesterase activity decreased in the serum of
these animals from 9,78 ¢ 0.78 U/mL in the contral animals to 3.05 £ 0.06 U/mL; 2,57 £ 0.15
U/mlL; and 3.88 + 0.44 U/mL in the eserine-, parathion-, and malathion-treated groups, respec-
tively. However, atropine alone induced a significant (p < 0.05) decrease in the acetyl-
sholipesterase activity from the control value of 9.78  0.78 to 4.38 £ 0.10 for atropine alone, to
"1:32 £ 0.06 for atropine in combination with eserine, and 2.39 + 0.29 for atropine with
alathion, and there was no mammary tumor formation. These results indicate that arganophos-
sphorous pesticides induce changes in the epithelium of mammary gland influencing the process of
searcinogenesis, and such alverations occur at the level of nervous system by increasing the cholin-
% ergic stimulation. Key words acerylcholinesterase, atropine, malathion, patathion, rat mammary
=4 ancer. Environ Health Perspect 109:471—479 (2001). [Online 3 May 2001]
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% 4 Eavironmencal chemicals may be involved in
#¢ the eciology of breast cancers. Many human
umors have been causally ateributed to
pposure to environmental carcinogens, pol-
lutants, pesticides, drugs, ulcravioler lighe,
wdiation, and tobacco (J). The incidence of
ast [umors in women is increasing, and
fvironmental chemicals have besn partially
iplicated in this increase (2). In vive and in
e data have shown that environmentat
fstances (e.g., DDT, polychlorinated
benyls, 4-nonylphenal, 4-octylphenol)
n promote mammary cancer (3,4).

i+ .The toxic effect of organophosphorous
Isécticides, which represent a major class of
sgricultural chemicals, is to conjugate wich
the natural complement of cholinesterase
fizymes in the body, thereby inactivating
them. Parachion [0,0-diethyl 0-(4-nitro-
ayl)-phosphorathyoate] and malathion
O-dimethyl 5-(1,2-dicarbethoxy-ethyl)-
ssphorodithioate] are organophosphorous

pesticides that are extensively used to control
a wide range of sucking and chewing pests of
field crops; fruits, and vegerables, They have
structural similarities with narurally occur-
ting compounds, and cheir primary rarger of
action in insects is the nervous system,
Malathion is also presenc in lotions and
shampoos marketed for che treatment of
head lice and mites in humans, Fxposuse of
the skin to these two pesticides has been
shown to resuls in a small amount of sys-
temic absorption (3,6),

Eserine {(3c,8-¢i5)-1,2,3,30,8,80-
Hexahydro-1,3¢,8-trimethylpyrrolo (2,3-4)
indol-5-0l methylcarbamate] is an ester
obrained from calabar beans, the seeds of the
vine Physostigma venenosum. It is used as a
miotic drug and for atony of gastrointestinal
tract, bu it is very toxic if inhaled or swal-
lowed (5). Eserine, as well as parathion and
malathion, is incorporated through the epithe-
lium of the skin, mouth, and respiratory eract
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; _. Rat Mammary Tumor Model Induced by the Organophosphorous
[Pesticides Parathion and Malathion, Possibly through Acetylcholinesterase
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(5.6). In che liver, parathion and malathion
are activared by enzymatic processes produc-
ing paraoxon and malaoxon, respecrively
(5,6). Eserine, parathion, and- malacthion are
acetylcholinesterase (AchE) inhibitors and
are responsible for the hydrolysis of body
choline esters, including acerylcholine (Ach)
ac cholinergic synapses (5-7). The inhibition
of these enzymes increases the availability of
Ach, which in rurn cen stimulate cholinergic
receptors producing both nicotinic and mus-
carinic effects in the organism such as mus-
cle contractions and secretions in many
glands (5). Atropine is a parasympatholyric
alkaloid used as an ancidote to AchE
inhibitors (5,6); ic aces chrough competitive
occupation of nicotinic and muscarinic
cholinergic receprors ().

The high level of cell proliferation and
differentiation that occurs duting mammary
gland development makes this organ an
arrractive experimental animal model for
examining its susceptibilicy ro different car-
cinogenic actions. Cell proliferation in the
mammary gland is not a random event, bur
is intimarely relaced to both topography of
the mammary parenchyma and specific
stages of che gland development that are
modulated by age, hormonal variations, and
parity history. Different compartmenss, such
as ducts, ductules, and intralobular cerminal
duces, have been observed in rats. The
intralobular terminal duct is equivalent to
the terminal duceal lobular unit in che
human breast, considered the site of origin
of human breast carcinomas (9-14).

The mammary gland is 2 complex organ
that undergoes continuous changes under
the influence of body growth as well as
¢yclic hormonal stimulacion from birch to
senescence. Under these influences, the
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hiscology of the gland becomes extremely
heterogeneous, The rat mammary glands are
distribuced in pairs along the milk line, with
one pair located in the cervical, two pairs in
the thoracic, one in the abdominal, and rwo
in the inguinal region. The basic develop-
men of all the glands follows a uniform pat-
tern, and previous studies (9) have established
criteria for evaluating mammary growth,
development and differentiation. With such
criteria, the mammary parenchyma is divided
ineo thirds along the longirudinal axis, The
third closest to the nipple, called zone A, is
composed of the main lactiferous duces. The
intermediate area, called zone B, contains
more abundanc laceral buds, and it is in chis
area where most of che secondary ducts
arise. The distal third of che gland, or zone
C, contains the rerminal scructures ending
in bulbous clubs or rerminal end buds
(TEBs) (9). The mammary gland is com-
posed of a single primary or main lactiferous
ducr thar branches into three to five sec-
ondary ducts ar birch and during che first
week of postnacal life. The ducts are narrow
and straighr and end in small, club-shaped
terminals, the TEBs. During the second
week, further sprouting of ducts occurs up
to the sixth cell gencration. This sprouting
of ducts causes a marked increase in the
density of TEBs, which reaches its maxi-
mum magnitude when the animal is 21 days
old (9. Histologically, TEBs are composed
of three to six layers of medium-sized
epithelial cells. After the rac reaches 21 days
of age, furcher sprouting of lateral buds
occurs, and numerous TEBs begin 1o cleave
into three to five smaller buds, the alveolar
buds (ABs). The differentiation of the mam-
mary gland induces a progressive decrease in
the number of TEBs and a concomitant
increase in the number of ABs (9-13).

The crucial role thac topography plays in
suscepcibility of the breast 1o carcinogenesis
in young nulliparous rats involves the pres-
ence of TEBs. The TEBs are the most highly
proliferacing structures in the breast and
therefore are the most susceptible ro neoplas-
tic wransformation {9-13), The study of the
pathogenesis of mammary cancer in experi-
mencal models has shown thar the suscepti-
bility of the mammary gland to chemical
carcinogenesis is directly refated co the rare
of cell proliferation of the glandular epithe-
lium a¢ the tme of the exposure to the car-
cinogen (1),

The most widely used experimental
systems for the study of mammary tumorige-
nesis are the models in which tumors are
induced in the Sprague-Dawley rar by
dimethylbenz[a)anthracene {DMBA)
(15--17) or in the Sprague-Dawley or Fischer
344 rar b Mnirmmmerhvlurea {NMU}

rats of different ages induced turmors with an
incidence that was directly proportional to the
density of highly proliferative TEBs (12),
Tumeor incidence of 94-100% was obtained
when DMBA was administered to rats 30-55
days of 2ge; but the highest number of tumors
per animal was observed when the carcinogen
was given to animals when they were 4046
days of age—a period when TEBs were most
actively differentiating into ABs (9~13).

Figure 1. Structures of a normal rat mammary gland composed of a main lactiferous duct {4 350x], w;ﬁah?'
begin to cleave into smaller TEBs and ABs forming tobules {£). { B} Whole-mount preparation of repregan
tative TEBs. {0) Higher magnification of a lobule formed by ABs found in cross-sectionof t

Hematoxylin-eosin, 400x.

[ 42 k4

Figure 2, Whole-mount preparation of the abdominal {fourth pair) 21-day-old female rat mamna
Presence of TEBs in (4} control, {B) eserine-, (£) parathion-, and {B) malathion-traate

Many studies have addressed the associi-
tion between cancer in humans and agrical, <
tural pesticide exposure, both occupational
{e.g.» farmers, pesticides mixers, and appli-
ers) and nonoccuparienal. Nonoccupational
exposures occur in farmers exposed to pesti-
cides stored in homes, contaminated cloth-
ing, household dust containing pesticidés,
contaminated ground and surface water,
contaminated so0il, and drift from aerial
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ing of pesticides. Mortality and inci-
tncestudies have reporeed slightly increased
pies for che following cancers: breast, non-
gkin lymphoma, Hodgkin disease, mul-
yeloma, leukemis, prostare, and ovary
a2l

FAsOur purpose was to test the suscepribil-
of the mammary gland to organophos-
f}ordus pesticides. Therefore, we analyzed
ther eserine, parathion, and malathion
induce mammary tumors in rats,
erhcr the alterations induced by these
nces alter che cholinergic activation
encing malignant wansformation of the
Y Uhary gland, and whether such action
: agplﬁbe-mhlblted by a parasympactholyric

Sedaloid, such as atropine.

jtiago, Chile). These animals were
Hied and bred in 2 barrier animal facility
t4ified in accordance with the scandards

n‘ed in Guide for the Care and Use of
ia,J atory Animals (22). All animals were

sied continuous access to a standard
yory chow diet (Champion, Santiago,

Chile). The first experiment was performed
with 35 virgin female Sprague-Dawley rats
16 days old. Seven groups of five animals
received injections twice a day for 5 days
subcutaneously (sc) or intraperitoneally (ip)
in the inguinal region of the body. Animals
were injected with one of the following
subrances: saline solntion (sc); eserine (s¢;
Sigma, St. Louis, MO, USA), 33 pg/100 g
body weight (bw); pararhion (sc; Bayer,
Santiago, Chile}, 250 pg/100 g bw; malathion
(sc; Fyfanon TM, Cheminova, Denmark), 17
mg/100 g bw; atropine (ip; Sigma}, 250
pg/100 g bw; combination of eserine and
atropine; and combination of malathion and
atropine at the dasages previously indicated.
The LDs; values of the substances for eser-
ine, parathion, and malathion were 0.64, 3.6,
and 1,000 mg/kg, respectively. However, the
doses used in these experiments were one-half
the LDs, for eserine and parathion and one-
sixth the LDy, for malathion, which allowed
2 100% survival of animals after 5-day
trearment.

The second experiment was performed
under identical conditions but the experi-
ment started when the animals were 39 days
old. Sixreen hours after che last injections,

Hixtnlagic sectifm of TEBs of the mammary gland from the control and 21-day-old treated female rats. Preser-

* = +rastad animals. Hematoxylin-gosin, 400x.

the animals from these two experimental
designs were anesthetized by ip injections of
sedium pentobarbical (8 mg/100 g bw) and
opened by a midline incision from the pubis
to the submaxillary area to remove the mam-
mary glands. The skin was dissected to
expose the six pairs of mammary glands, the
thoracic, abdominal, and inguinal mammary
glands. The left side of control and rreated
racs was prepared for whole-mount prepara-
tion and the right side for histologic studies.
Mammary glands for the whole-mount
studies were fixed in alcohol, formaldehyde,
and aceric acid (1:1:1) for 24 hr at vooin tem-
peracure, stained with hemacoxylin-cosin,
and mounted becween two slides o visualize
under a Zeiss Video Plan {Chicago, IL, USA)
(10). The mammary gland of ras is suffi-
ciently flat to allow the determinarion of the
area and the 3uantiﬁcation of structures in
areas of 1 mm*. We counted 50 areas located
mainly distal to the nipple in each gland, and
we counted the densiry of TEBs and ABs in
these whole-mount prepararions. The densicy
of these structures was expressed in number
of structures per square millimeter. To deter-
mine the histology, we fixed the glands in
Bouin’s fixative and embedded chem in
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ABs in the control (Figure 2A ), eserine-
(Figure 2B}, parathion- (Figure 2C), and
malathion- (Figure 2D) treated 21-day-old
animals. Figure 3 shows a cross-section of
mammary glands of the same animals, which
corroborated the presence of TEBs in the
control (Figure 3A), eserine- (Figure 3B),
parathion- (Figure 3C), and malathion-
(Figure 3D) treated animals, These resulrs
indicared that there was no significant differ-
ence in the density of TEBs per square mil-
limeter of mammary gland berween either
the control or the eserine-, parathion-, and
malathion-treated 21-day-old rars, and that
ABs were absent in the control as well as in
the treated animals (Table 1).
Whole-mounr preparations in 44-day-
old rars showed a significant (p < 0.05) dif-
ference in the density of TEBs and ABs
beeween control (Figure 44) and treared ani-
mals (Figure 4B—D). Table 2 shows that
treatment with eserine and the pesticides
parathion and malachion induced a signifi-
cant increase (p < 0.05) in the density of
TEBs in the 44-day-old anjmals. The TEB

density increased from 3,30 + 0.27
TEBs/mm? to a maximum of 12.04 + 1.77
TEBs/mm? in parathion-treared animals
(Table 2). The AB density decreased in
treated animals from 20.80 + 1.68 AB/mm?
in controls to a minimum of 0.75 + 0.44
AB/mm? in eserine-treated animals (Table
2). Parachion- and malathion-treated ani-
mals also showed a significant {p < 0.05)
decrease in the density of ABs. A representa-
tive whole-mounr preparation of a 44-day-
old rar mammary gland of control animals
and a schematic representation of ABs are
presented in Figure 5A and B, respectively.
Representative whole-mount preparation
from 2 pesticide-treated rac mammary gland
and a schemaric representation of such struc-
tuses, which gives an overview of TEBs, are
shown in Figures 5C and D, respectively.
Histologic examination of mammary tis-
sue of 44-day-old control and treated rats
supported the results seen with the whole-
mount preparation. The control rats had
normal lebule formacion and presence of
ABs, whereas no ABs were observed in any

Figure 5. Whole-mount preparation of the mammary gland. {A) ABs; {8} a schematic representation of
these structures; {C} TEBS in pesticide-treated animals; and {2} an overview of {5}, 400x.
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group of treated animals (Figure 6A-D).
The eserine-, parachion-, and malathion-
treated animals showed a significant (p <
0.05) increase in the size of TEBs of the
mammary gland, 2s well as in the number of
the epithelial layers (Figure 6B-D). Further-
more, such strucmires increased in size until
tumors started o appear. However, after
840 days the control animals did not
develop any kind of tumors. After pesticide
injections, treated animals developed tumors
ar 3 rate of 8.6-24.3%. Table 3 shows the
number, siz¢, and latency of these tumors
after 28 months of treatment. Among the
560 animals used in this experiment, 6 our
of 70 eserine-treated animals, 10 out of 70
parathion-treated animals, and 17 our of 70
malachion-treated 2nimals developed mam-
mary camots. Tumor size ranged from 9.26
+ 3.43 to0 22.1 £ 7.2 cm?. The malathion-
treated group had smaller wumors, but chey
appeared earlier than with the other treat-
ments. The tamor latency range flucruated
between 54 and 840 days. Treated animals
exhibired only mammary tumors that
appeared exclusively in the mammuary fat pad
of the axillary and abdeminal-inguinal
regions of che animal (Figure 7A,B).
Hiseologic diagnosis of the mammary
tumors revealed that they were adenocarci-
nomas, grossly nodular and encapsulared,
with areas of cribiform or papillary pacterns
(Figure 7C, D). Most of the tumors devel-
oped in the abdominal region, with only one
tumor in the cervical region. Analysis of
lungs, hearr, intestinal tract, ovaries, and
uterus did not show any tumors. Neurologic
symptoms that might have suggested rumors
of the nervous system were not observed.
Tables 1 and 2 also show the effect of
atropine eicher alone or in combination with
esesine or malachion on the density of scruc-
tures present in the rat mammary glands.
Neither atropine nor the combination of
atropine with eserine or malachion induced
changes in the density of TEBs per square
millimeter in the mammary gland of 21-day-
old animals in comparison to control ani-
mals {Table 1). There was no significant
difference among these groups in comparison
to concrol animals, Table 2 shows the den-
sity of TEBs and ABs in the mammary gland
of 44-day-old animals treated with atropine
alone or in combination with the eserine or
malathion. Treatment of animals ac this age
with atropine alone or in conjuncrion with
eserine or malathion did not induce any
change in the density of TEBs in compari-
son to the control animals (Figure 8A).
However, atropine caused a significant (p <
0.03) inhibition of formartion of ABs in these
animals compared to controls. Acropine
wearment in combination with either eserine
or malathion caused a significant (p < 0.05)

475



+Aicles « Cabello et al.

T e
K3

Sy

e n “}{;s
MR ”ﬁ;e
*

i
“ A TAE 3
.,,t:,ﬁ 3.3" S I«-’ .

v

inhibition of density of TEBs in comparison

with the eserine, parathion, and malathion

alone, However, there was an increase in the

density of ABs similar to that of controls

(Figure 8B) and a significant {p < 0.05)
increase in the density of ABs in compatison
to animals treated with eserine, parathion,
and malathion. In zdditon, there was no rat
mammary tumor formation after the injec-
tion of atropine alone or with the combina-
tion of atropine and eserine or malathion.
Figure 9 shows the correlation between the
density of TEBs and AchE activity in the
serum of the 44-day-old control and treared
animals. These resulis showed a significant
{p < 0.03) decrease in the AchE activicy in
serum of eserine, parathion, malathion,
atropine, and combination of atropine either
with eserine- or malathion-treated animals in
comparison to controls. The atropine
induced an even greater decrease {p < 0.05)
in such activity from 4.38 + 0.2 U/mL in the
atropine-treated group to 1.32 x 0.02 and
2.39 £ 0.2 when combined with the eserine
and malashion, respectively.

Discussion

Our study demonstrates that parathion and
malathion induced tumor formation in a
specific target organ, the mammary gland.
This is the first repore thar erganophospho-
rous pesticides induce changes in mammary
gland associated with carcinogenesis. Our
tesults showed thar initiaton occurs primar-
ily in the epithelium of TEBs while they are
developing into ABs because these structures
were affected by pesdcides. This is an impor-
rant finding because such structures are con-
sidered equivalent to the terminal ducral
lobular unit described in the human breast
(9-13), Trearment wich these substances
induced significant changes at a cellular
Yevel. Forty-four-day-old animals showed a
significant increase in che density of TEBs,
inhibicing the normal process of differentia-
tion from TEBs to ABs thac was seen in the
conrol animals. These results indicated thar
the proliferative changes abserved in the
TEBs may have induced the formation of
mammary adenocarcinomas.

Brease rissue seems to be very sensitive to
ionizing radiacion when exposure occurs
berween the ages of 15 and 19 years (9,
which suggeses thar events that occur during
the early years of a woman's life have a signif-
icant effect on lifetime risk of breast cancer.
An understanding of the mechanisms thar
make the mammary glands of young women
more susceptible to carcinogenesis can be
achieved by using an adequate animal model
system. Previously, researchers (10,15) have
demonstrated thar mammary carcinoma for-
mation in rats can be induced by a chemical
carcinogen, mainly DMBA, which seems to

476
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provide such a model. Mammary rumors
thus induced were adenocarcinomas arising
from TEBs of incompletely differentiated
glands (10,12). The administration of
DMBA 1o virgin rats of different ages induced
wmots with an incidence dhar was directdy
proportionally to the density of highly prolif-
erating TEBs {10). A tamor incidence of
94-100% was obrained when DMBA was
administered to rats 30~55 days of age, but
the highest number of mmors per animal was
observed when the carcinogen was given to
animals when they were 4046 days of age, a
period when TEBs wete most actively differ-
entiating into ABs. The high suscepribiliry of
the TEBs to neoplastic transformation is
arributed o the cell kinetic properdies of its
lining epithelium, whose rate of cell prolifera-
tion is shown by DNA synthesis. The TEBs
were also characterized by having a high

W T g P .
growth fraction, proliferative fraction of the,” T

cell cycle, which diminished in the ofe &if- & 3

ferentiated ABs and lobules (9-13). /-:a‘;ffjﬂ‘
To determine whether cell ldnetic%a:;f | 3,

ata-
meters varied among the different compart-

o

topography (24), samples of notmal human
breast tissue were studied in organ culture
syscems. The resules indicated differences
among the mammary glands of young and
old women. The correlation of different
parameters related to cell cycle decermina-
tion indicated that values for growth fraction
and DNA synthesis or DNA-labeling index
were higher in the intralobular cerminal
ducts and lower in alveoli and ducts, Studies
done oo the influence of age and gland
topography on cell kinetics of normal
human breast indicated that both young and

Figure 6. Histologic section of 44-day-old temale rat mammary gfand. [A) Histologic section of ABs of the
mammary gland from the_controi animal. The proliferative characteristics of TEBs in {5} eserine-, ()
parathion-, and { D) malathion-treated animals are appreciated here. Hematoxylin-eosin, 400x.

Tablg 3. Analysis ?f mammary gland tumor fermation by the effect of eserine, parathion, malathion,
atrapine, and combinations af eseting + atropine, parathion + atropine, and malathion + atropine in female
Sprague-Dawley rats ireated from 39 to 44 days of age.

No. animals with

Mean tumor size = SE Mean latency £ SE

‘Treatment tumors/total animals {cm?)? {days)?
Control [saline) 0770 — —
Eserine (33 pg/100 g bw] 6770 2216£7.20 488 + 60

] (5.4-49.56] [402-840}
Parathion (250 pa/100 g bw) 106/70 16.50 £ 5.60 569 £ 16

. {2.5-45.00) (490519
Matathion (17 mg/100 g bw] 170 9726+ 343 (509 + 45:

(6.08-42.30, 5465

Atropine (250 11g/100 g bw] 0/70 — l t — 3
Atropine + eserine 0/70 — —
Atropine + parathion B/70 — —
Atropine + malathion 0770 — —

*Range in tumor size. #Range of number of days befora tumors appaared,
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#:¢ider women had the highest growth fraction
wsnd DNA-LI in the intralobular terminal
& ducrs. The length of the cell cycle in these
~gtructures increased from 200.3 o 847.0 hr in
{ the older women (24), The high rate of cell
¥ proliferation was associated with the shortened
i‘»‘flength of che cell cycle. Other reports (9-13)
have shown that DNA-L] among young virgin
% gats was much higher than among old virgin
;rass, The DNA-LI studies in young women
sparalleled those results. The TEBs of young
t¥irgin rats had a cell cycle of an average length
* of 1 hr, lengthening to 21 and 28 hr in the
“erminal ducts and ABs, respectively.

*¢ According ro previous observations, the
fsusceptibility of the mammary gland to neo-
plastic transformation is related to its degree
n

&

AT -

of development and proliferative activity
(25). In vitro oncogenesis models of differ-
ent types of cells have yiclded important
knowledge about the pathogenesis of neopla-
sia. Actempts to obreain rransformation of
human brease epithelial cells in culrure have
been also successful (25-27). Miyamoro et
ak. (27) observed neoplastic transformation
of mouse mammary epithelial cells by /n
vitro exposure to NMU. McCormick et al.
(28) teported neoplastic transformation of
epitheliai cells by the effect of NMU in
mammary gland iz vive. The formarion of
tumots observed in eserine-, parathion-, and
malathion-treated animals correlates with
the greacer density of TEBs in the mammary
gland present in the 44-day-old treated

by
Figure 7. Mammary gland tumors developed in the mammary gland region by the effect of (4) parathion
~+and {8) malathion in the femals Sprague-Dawley rats. {} Cross-sections of a papiltary adenocarcinoma,
«grossly nodular, sncapsulated, with areas of cribiform or papillary patterns. It was removad after 34 days
-of 5-day malathion treatment, {D) The histologic sections of another mammary tumar removed after 96
% days of 5-day matathion treatment that revealad a ductal carcinoma. Hematoxylin-gosin, 400x.

Figure 8. {4} Cross-section of structures present in the mammary gland of a rat injected with atropine
{400x1. [B) Cross-section of ABs of a rat treated with the combination of atropine and pesticide.

Hematoxylin-gosin, 400x,
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animals. The concomitant increase in the
area of ABs in the control animals and lack
of tumors in conerol animals allows corrobe-
ration of our resules with what ocher groups
have found (12).

Models for studying mammary carcino-
genesis have been developed in Sprague-
Dawley rats, with the chemical carcinogen
DMBA (i5-17), which induced mammary
carcinomas in 100% of the animals with a
latency period of 86 days (15). Another
widely used experimental system to study
mammary tumorigenesis is the model in
which tumors are induced in the Fischer 344
rats by a single dose of NMU; such tumers
had latency similar to that observed by the
geoup mentioned above (18). In contrast 10
these potent carcinogens, which induce
mammary carcinomas in 100% of intact
females (14), organophosphorous pesticides
seem to have a slow and less infiltrating and
potent effect. We observed that parathion
and malachion induced 14.3% and 24.3% of
mammary carcinomas, respectively. The
type of rumors observed had papillary ade-
nomatous patterns and ductal carcinomas
with cribiform parttern,

Mammary tumors formed in various
strains of rats induced by chemical carcino-
gens or radiation have been classified by
several authors (9,14,29). There is agree-
ment that tumors appearing histologically
malignant in the rac have fearures in com-
men with most frequendy observed tumors
in humans. Intraductal 2nd infilerating duc-
tal carcinomas in the rar, unlike in the
human, constitute a minotity of the tumors
developed under the commonly used
regimens for tumor induction. Most tumors
induced in young virgin rats can be classi-
fied within three major groups: intraductal

Controd

Esering

Parathipn

Eserine + atropine
Malathion + atropine

Figure 9. Correlation between the density of TEBs
of the mammary gland and the AchE activity
{U/mL) present in the serum of 44-day-ald control
and treated animals. The bars represent the mean
+ SE of five animals per group.

*p < 0,05 versus control; **p < 0.05 versus cantral.
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papillomas, composed of 2 hyperplastic
epithelium; papillary carcinomas, which may
be composed of epithelial cells with varying
degrees of cyologic atypia, growing in solid,
papillary adenomarous patterns; and ductal
carcinomas with cribiform pattern. All three
kinds of tumors were observed in the eser-
ine-and pesticide-treared animals.

The density of TEBs was almost 4 times
greater, and the density of ABs was 10 times
lower in the pesticide-treated 44-day-old ani-
mals than in the control ones. Even though
the pesticides seem to act on undifferentiated
seructures (i.e., TEBs), they also seem to have
a differenc mechanism of action, probably
through the inhibition of AchE thar increases
Ach availability. For that reason, the inci-
dence of such rumors seems to be slower
through the inhibition of AchE than with the
direct-acting carcinogen DMBA. Qur results
confirmed this interaction because 8.6% of
the animals treated with eserine also had
mammary gland mmors.

Acropine alone did not induce changes
in the cell proliferation of mammary gland
of 44-day-old rats compared o the conerol,
whereas atropine induced inhibition in fo-
mation of ABs compared to the controls,
However, the atropine treatment in con-
junction with either eserine or malathion
produced a decrease in the density of TEBs
and an increase in the formation of ABs sim-
ilar to control animals, On the other hand,
we also observed that atropine trearment
either alone or in combination with eserine
or malathion decreased three to five times
the AchE activity in the serum of animals,
compared to controls. The ABs reached the
normal development of the mammary gland
similar to the control animals, and there was

- 0o twmor formation. The interesting finding

of these studies was that mammary wumors
were found only in the eserine-, parathion.,
and malathion-treated animals. Our experi-
ments indicated chat the pesticides induced
AchF. inhibition which remained for ar least
3 months, suggesting that there was constant
cholinergic stimulation. It has been previ-
ously reported char animals treared wich
AchE inhibitors presented a higher tolerance
1o cholinergic agonists (5,6}, Under normal
physiologic conditions, the cholinergic
receprors are usually operadve through Ach
action, and atropine is known o occupy the
cholinergic receptors and interfere wich the
action of Ach (5,6). Therefore, atropine may
inhibit the stimulatory effect of pesticides on
the Ach recepror.

Previous work (30 has shown thac a
single injection of isoprotereno! increases
incorporation of thymidine into DNA of
salivary gland of racs and mice. This sub-

' .
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changes in the cell membrane implicated in
the control of cell profiferarion. Hypertrophy
and hyperplasia of parotid salivary gland has
been indicated by DNA synchesis. Ocher
reports {31) have indicated tha reserpine, a
drug that alters the auronomic nervous sys-
tem by depleting the noradrenergic ending,
also induces remarkable changes in che sali-
vary gland. We have previously shown thar
esering, which acts on the autonomic nervous
system, can induce changes in DNA synthe-
sis of rac submandibular gland efter a 5-day
in vivo treatment (32, which confirmed che
proliferative effect of this substance.

Parachion is highly toxic o mammals,
and the LDs, values in rats have been
reported co be 3.6 mg/kg, and the acute oral
LDsp values were 13 mgikg (33,34). The
dosage of parathion in chese studies was low
(250 pg/100 g bw); therefore, prolonged
exposure 10 low doses of pesticides may
evenrually cause serious health effects in the
population. Among other factors that may
be involved with pesticide-induced mam-
mary carcinogenesis is the metabolism of the
organophosphorous insecricides, because
they can undergo a variety of merabolic
eransformations #n vive and in vitre (35).
Thus, although the original insecricides are
poor inhibitors of AchE, the oxygen analogs
are several orders of magnirude more potent
in their inhibition of the target enzyme,
AchE. Benke and Murphy (36) have
reported pathways of merabolism thac may
contribute to age differences in toxicity of
pesticides. A gradual decrease in the suscepci-
bility to toxicity by parathion with increas-
ing age was observed in rats. Because of
changes in the rares of reactions in the
decoxification pachways for methyl paraoxon
and paraoxon rather chan in the merabolism
of the original insecticides, the animals
became less sensitive to the acure effects of
these two substances with increasing age.
Brodeur and Dubois (37) found thae wean-
ing rats 23 days old were more susceprible
than adult animals to organophospherous
pesticides, implying that age is another fac-
tor in pesticide exposure,

We can conclude that the mechanism of
action of parathion and malathion occurs
probably through the inhibition of AchE, the
enzyme responsible for the hydrolysis of Ach
ar cholinergic synapses (5,6) as it occurs with
cserine creacment. Thus, alteracions at the
nervous system level seem (o increase the
cholinergic stimulation and probably alcer the
molecular pathways that initiate the profifera-
tion leading ro mammary carcinogenesis.
Because parathion and malathion have been
used extensively in Latin American councries
as well as in many other countries, these sud-
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associagdes de produtores- de

fneutew:idiado em Arequipa. “:alho, cebola, pimenta pdpricd;;

“batata e Fiwicha, assistidas por:

“equipes de engenheiros agr&
nomos-¢ outros técnicos, incor-'
porarmu15000hadetermdo

1deserto *&produgio -com aka? 5.

t@cnolog:a. A assisténcia técnis:

+

<ica'e financeira sdo permanens; .. » Y

mdquinas agricolas, .

«realiza¢do de dias de .campo,’
0..;.. cursos e controle de qualidade.”

-5A produgdio atende & demanda

deveno depiteond.
WA dm%ﬂé' a,gouha da. 1mtfn»'na mgwnaleexponaoex-
. <Ewpal _do £t0;-2m pleno“f‘ cedenté” para o exterior. Em
deserto, ;d'uma ‘afmude ‘médin,, 2,001, estas exportagdes do

de 1,400 m.e't ?z’ipemmm mé- -~ projeto

c»l

dia.ahudlde:19° cena'grados i
cortada peIa mfaho que- *'de-
manda a Linta, distante’ 1. 000
‘fan. Trata:se de* mP:v'etaI1~
tegrado, fe, Desgnvolwr;zento
Regional do'egovema peridiio
‘cont apoio’t réc:i:co e ﬁnangemp
da Unigo Européia, conce
no inicio dos anos 70, com’o
objetivo de assentar micropro-
dittores rurais, reduzir os niveis-
de pobreza e dinamizar a’eco~
" nontia da regido sul do pats.
Nos primeiros 11 anos de
existéncia do Projeto denomi-
nado de Projeto Majes-Siguas,
construfram mais de 100 km de
nineis e canais para captarem
dgua do degelo, a 3.000 m de
altitude que abastece uma re-
presa de 285 milhies de m3 de
! : dgua, que gera 16 MW de
energia elétrica e atende o sis-
) . tema de irrigagdo por gravida-
; de por gotejamento e aspersio,
: utilizaiido tecn;ﬁgra de Israel.
e 100°hade. *

s
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ﬁ';:; ,mahzard em Cuiabg no er{o-
5 ‘dodg‘H aZI de‘)u!hﬁ
b %""-)e s - 3 -;fwi \;

ultrapassaram
“{J5$2.000.000,00. No momen-
to, desenvolvem a Etapa Il do

.projeto numa drea contigua de
1.50.000 he. '

Sem ddvida, € um modelo @~
ser seguido, pelo menos no que
diz respeito & perseveranga.
Por outto lado, estdo provando
também que tecnologia ndo €
s6 para os grandes. Estes mi-
croprodutores sdo intelectuais
no trato da terra. Bastou lhes
dar condigdes para que sua
forga de trabalko e perseveran-
¢a se transformassem em ali-
mentos. Passados trinta anos
de sua concepgdo, partem parg
uma segunda etapa com o do-
bro da drea, com mais uma re-
presa de um bilhdo de m3 de
dgun para gerar 756 MW de
energia elétrica.

Os produtos agricolas da

IrrigacGio de Majes-Siguas e 0 & ‘

Prdprio projeto através de pa-

i *lesiras é videos serdo apresen-
*tados no Pavilhdg Inremamo- R
qud ;ﬂ;tml da 38" Expoagro,. que se P
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ma surpreendente
produgdo de 350 mil
litros de leite ao dig, 2
mil toneladas de alho e 10 mil de
cebola, além dé uva, batate e
condimentos nasce em pleno deserto
peruano, em 15 mil hectares de terra
cultivada pela Autoridade Auténoma
de Majes (Autodema), no Sul do Peru,
a 1 mil quilometros da capital Lima,
Tudo isso gragas ¢ um complexo
sistema hidrdulico de 200 quildmeiros
de tinéis ¢ canais que capta a dgua

ESTADO DE MINAS

da Cordilheira dos Andes e a
transporta, através das monatnhas,
para o maior projeto de reforma
agrdria do pais. Foram 11 anos de
construgdo, finalizada em 1982. Dugs
décadas depois, os camponeses
continuam desafiando g natureza e,
depois de conquistar consumidores -
nos-Estados Unidos, Espanha,
Colombia e Venezuela, preparam-se
para aterrissar no maior mercado do
América do Sul: o Brasil

FAGINAS &, 7E 8
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UM COMPLEXO SISTEMA HIDRAULICO, QUE CAPTA AGUA DA CORDILHEIRA DOs AHDES PERMITE QUE 2, 5 MIL PEQUENOS AGRICUI.TURES PERUANOS
TIREM DA TERRA ARIDA UMA PRODUCAO AGROPECUARIA SURPREENDENTE, NO MAIDR E MAIS PRODUTIVO PROJETO DE REFORMA AGRARIA DO PAIS

DESERTO PRODUTI

TACYANA ARLCE
e Viajes - Fgru

Mais de 350 mil litros de
leite zo dia, 2 mil toneladas de
alho e 10 mfl wneladas de ce-
bola a¢ ane, além da uva, ba-
1ata, pdpricz e outros condi-
mentos. Essa & a producio ob-
ida em 15 rail bectares de tor-
ra cultivada pela Autorldads
Aumdnorna de Majes {Autode-
mal, no Sul do Peru, a 1 mil
quilémetros da capital Lima. A
produgho néo seria surpreen-
dente nEo fosse por um deta-
Ihe: ruda pasce no melo do de-

serte, em um planalto a 1,4 mi}
metros acima do nivel do mar,
onde o cllma drido regisira
uma temperatura média de 19*
€ a a umidade relativa do ar
ostd sampre abaixo dos 30%.
Em Mejes nio chove nunca,

0 gue torpa possivel a vida
no mein do deserto ¢ um com-
plexo sistema hidriulice de
200 quildmetres de tineis ¢
canats que capta a dgua na
Cordilheira dog Andes e-a
transporiz para a regiio atra-

melras familias foram assen-
tadzs na reglio, no mzior
projeto de reforma agriria do
pais. Duas décadas depots, os
campaoneses continuam desa-

ta peruana a Corumbd, oo
Mate Grosso do Sul, passan-
do pela Bolivia. Por ela, saria

psruanos am Cuuhé MT),
par exemplo om irés dias de

fiando o a naturezz e, depais de

{dores nos

Estados Unidos, Espanha, Co-

Jambia ¢ Veneznela, prepa-

Tam-5¢ PATE alerrissar o
mainr mercade da América
do Suk: o Brasil,

A azperanga de vender &
produgio para o5 “hermancs
Brasilefios” ests depositad

vés das Foram 11
&nos de construgio, finatiza-

na recém-inaugurada rodovia

da em 1982, guando as pri-

* W“J‘Mf'i‘!i

Tr fnica, que liga a cos-

. atender

WS 1y 5 qiié th

rarees da Candapnmas pursszana e g s ko ponerrids ns penlate da asrentimanen da A gedeey

do o engenhed ;
a] Rafael Chilque, tée- |~
nica da Diretoria de Desen-
volvimento de Negicios Inter-
nacionais e Qualidade Tatsl
de Autodema, a intencio ¢
“promover um intercimhie
-entre 05 produtes-dos dois
paises.' “0 Brasll estd forie-
mente motivado em concluir
a transocednica. Os estados
do Deste brasileiro desejam
exporiar seus produlos, camo
s0ja e carne, via Pacifico, pa-
ra 4 cosla emericana e a Asia.
A iddia & :groveltar a5 garmg-
tas que chegarem ao Pern
trazeadp produtos brasileires ;5
para voltar a0 Brasil com
LS50S produtos, em vez de~ " -
voltarem vazias™, explical ¥+ :. o 5
o -.1", 7 '

“A iném EAPROVEITARAS CARRETAS QUE ~
ns;me::amso =l CHEGAREM AQ PERU TRAZENDO PRODUTOS ~-
ra cxprtngio J foram s 18524y, BRASILEIROS PARA VOLTAR AQ BRASTL COM NOSSOS
com comerciantes mato-ross 3%, paonums EMVEZ DE VOLTAREM VAZIAS™  *

senses, princpalmente pau a
mea, téenkco da Diretoria de Duuwahimmo de
. de A

comergializagdo de athe e
bola. Prodnzidos em Iarga “?!% 3‘] &t} N&Uﬁdﬁi
<

cala no sul peruano, og pro
dutos podem chegar o Brasil .
pela metads, do prego pagonr E R P +x
205 produtns chlnesemq ) . v
gentinos.*"quis * dominam™ g* : -

“mercado hrnsﬂeimbggagam. w ne m m,,@m. N
wmanda, o go  Auxteama g Hajs (e

Sordo-Giripa Spe mﬁmw-wwrw,(wsmmmnw_ T .
dis vid roassentaments o % |+ @ Asadagis dor Mdores de Abo'. {DIS154) 72010 AJH N
‘@ kssorfagho de Produtores de Kiwichs - (005154) 610753
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Por ano, nascem em pleno deserto 2 mil toneladas de atho

Emprego para [4 mil pessoas

0s 15 mil hectares de odsis
no meio do deserto também sdo
significativos para a economia
peruana. O produto interno bru-
1o da regido £ de U$ 37,7 mi-
thées. Como 82% da drea frriga-
da é utilizada para pastagemn das
25 mil cabegas de gado, Majes se
1ornon a primeira regido leiteira
do pafs, respondendo por 37%
da produgdo nacional. Em 2000,
a irtigagdo gerou 14 mil empre-
gos diretos, numa regido que tem

do governo, foi instituida para
viabilizar a irrigacdo do desetto
e gerir 0 assentamento das famf-
lias beneficiadas pela reforma
agriria, houve muita resisténcia,

. “Ndo apenas porque nunca
tinhamos plantado no deserto e
nio conhecfamos a tecnologia,
mas principalmente porque foi
wma reforma social muiito signifi-
cativa. Os colonos que vieram
para cd eram escravos de gran-
des senhores de terra, que vi-

40 mil habitantes. viam da explora¢io de mio-de-

Toda a produgdo é gerada obta praticatnente gratuita. Que-
por 2,5 il pequenos produtores  brar essa estrutura desgostou
que tém cinco N muita gente.
hectares de  0)§ AGRICULTORES ERAM  0s agricuto-
terra, onde res eram o8
ciam, em O MENOS ASSUSTADQS ~ menos assus
medlil, 15 va- tados com a
cas leiteiras, situacio. Para
i (OM O PROJETO. PARA s i
quens plao- FSCAPARDAVIDAQUE ~ da aque e
tagdes de ce- ,  vam, aceita-
bola, alho e vam até se-
oures, it LEVAVAM, ACEITAVAM ATE  vam até <o
vos. Ulthna- ' serto”, explica.
o e SEMEAR NO DESERT s explica.
ducio que W Victor Gusmin, chefe do servigo  te, 0s colonos
mais cresce é  de assisténcia técnica aos colonos j4 esto orga-
a de kiwicha, nizados em
um cereal de alt valor protéico,  associagies de produtores, o que
utilizado em compestos alimen-  facilita a comercializagio dos
tares, que se tornou moda nos  produtos. A equipe da Autode-
Estados Unidos desde que aNa- ma, formada por engenheiros

sa 0 inseriu na dieta obrigatdria
dos seus astronautas. A kiwi-
cha,, conhecida desde a época
do império incaico, nasce ape-
nas no Peru.

Chegar a esse ponto, entre-
tanto, nao fo ficil. O engenheiro
Victor Gusmén, chéfe do servigo
de assisténcia técnica aos colo-
nos, lembra-se que hi 30 anos,
quando a Autoridade Autbnoma
de Majes (Autodema), um érgdo

agrénomos, zootecnistas, veteti-
narios, hislogos e adminstrado-
res presta assisténcia técnica
aos agricultores. E também a
Autodema quem mantém um
centro de aprimoramento de ga-
do, onde os prodittores de leite
podem zdquirir exempiares me-
thor adaptados para a vida no
deserto. 0 major desafio & awxd-
liar os produiores a incrementar
as exportagbes.

Projeto atrai universidades

Além dos camponeses, a ir-
rigagio de Majes acabou atrain-
do institutos de pesqiisa o uni-
versidades. O primeiro deles foi
a Universidade Catdlica de San-
ta Matria, de Arequipa, cidade
que ficz a 100 quilémetros da
sede da Autodema. 0 terreno

. onde a universidade estd assen-

tada foi doado pelo governo pe-
ruano hd dez anos, para o de-
sepvolvimento de pesquisas na
drea de ciéneias agrarias. Mas
a presenca da universidade
acabou surtindo um efeito ain-
da maior. *Os filhos dos campo-
neses passaram a acreditar que
poderiam chegar ao ensino su-
perior para aprender como me-
lhorar a produgio de suas ter-
ras”, explica o diretor de gestio
empresarial da universidade,
Victor Salinas Valencia.

_Até o ano passado, o Centro
de Produgido de Bens e Servigos
da Universidade de Santa Maria
recebia apenas os alunos do dl-
timo ane dos cursos de agrone-
mia, zootecnia e veterindria,
que trocavam as salas deaula e
os laboratdrios, em Arequipa,
pela batalha diéria no interna-
to rural em Majes. Mas desde o
inicio do ano, os formandos co-
megaram a conviver com calou-
ros. A universidade decidiu
abrir uma turma de cada curso
em Majes, pare receber os fi-
Thos dos camponeses (ue ndo
podem deixar a regifo para se
dedicar aos estudos na capital.

Para isso foram construidas
salas de aulas e o restante da
estrutura necessdria para os
cursos. “Os alunos de Majes fa-
zern 0 caminho inverso aos dos
alunos de Arequipa. Todas as
sextas-feiras eles tomam um

SEMENTE

dnibus da universidade e véo
ter aulas na sede da universida-
de, onde estio os laboratérios
mais complexos. A qualidade
dos cursos é a mesma. Eles vio
sair com a mesma lormagio
que os demais”, explicd o dire-
tor. A conquista dos alunos é
um dos maiores orgulhos da
universidade. “O papel de um
instituto superior ndo é apenas
formar mae de obra qualifica-
da, mas também contribuir pa-
ra o desenvolvimento do pafs. E
dar a oportunidade destes jo-
vens chegar 20 ensino superior,
e ensina-los a lidar melhor com
a terra é permitir o desenvolvi-
mento do potencial da regido”,
completa.

Nio sdo apenas os filhos dos
agricultores que transitam na
univetsidade. O Centro de Pro-
dugiio de Bens e Servigos zinda
oferece capacitagio técnica pa-
ra 0§ camponeses e mantém
um viveiro para melhoramento
das espécies plantadas na re-
gido. As mudas sio vendidas
ao0s agricultores, que também
sdo estimulados a semear on-
iros cultivos que podem ser
bem adaptados para a regido.
“Nossa fun¢do ¢ produzir co-
nhecimento. Tentamos desco-
brir que outras culturas pode-
riam ser adaptadas 3s condi-
¢es indspitas da regide, au-
mentando a produgdo e a lucra-
tividade. Nem sempre ¢ fdcil,
porque o agricultores s2o re-
sistentes i mudanga temendo
ter prejuizos. Mas a presenga
dos seus filhos na universidade
pode melhorar essa relagdo”,
acredita ¢ engenheiro agrino-
mo Catlos Olazdbal, responsé-
vel pelo centro.

Nos viveiros, as mudas que vao gerar a eficiente produgio
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FOI PRECISO TRANSFORMAR A AREIA DO DESERTO EM TERRA PRODUIIVA
PARA CONSEGUIR CHEGAR & PRODUCAO DE 33 VARIEDADES DA FRUTA -

Uvas s20 0, maior o

TACYANA ARCE
De Majes - Perz

Com 30 anos de dedicagic
ao projeto de irrigagdo do deser-
to, um dos maiores orgulhos do
engenheire Victor Gusmir ¢ o
centro vitivinicola, onde flore-

* cem 33 variedades de uvas e on-

de sdo produzides diferentes ti-
pos de vinhos, 2lém do pisco, a
tradicienal aguardente peruana,
a bass de uvas. A plantacdo das
uvas se iniciou em 1993, com
ajuda d2 Comunidade Européia,
que investiu o equivalente a 11
milhdes de euros (US$ 11 mi-
thes), com uma contrapartida
de 25% do governo peruane.

Mas para chegar & varieda-
de de plantagdes foi necessirio
pesquisar muito. Transformar a
areia do dessrte em terra boa
para o cultivo ndo é tarefa ficil.
Al estd a explicagdo para que
mais de 80% dos terrenos sejam
ocupados por pastagens, “A al-
fafa fixa o nitrogénio no chio.
0 que chamamos de “formar so-
lo". Depois de slguns anos com
plantacdo de alfafa, a terra j4 é
apropriada para outros culti-
vos. Mas como o5 colonoes tém
a compra do leite garantida,
mesmas gue o retorno financei-
ro ndo seja tao alto quanto a
comercializagio de outres pro-
dutos, eles preferem manter
80% do territérie ocupado com
gado. E & garantia de que eles
néo terdo prejuizo. Com a pos-
sibilidade de exportacdo, esta-
mos tentando estirou}4-los a in-
vestir mais ng agricultura, mas
ndo é fdcil convence-los”, expli-
C8 O 455€S50L.

Mesmo com as dificuldades,
a regido de Majes é a que mais
cresee no pais. HA projegdes de
que em 2010 a regido tenha
220 il habitantes, impulsiona-
dos pela ofersa de emprego em
utn pais merguthado na misé-
ria. Tudo depende, entretanto,
da conclusde da segunda e
do projeto, que depende do “g.a
mino da construgio da represa
de Angostura, no distrito de
Tisco, na Cordilheira dos An-

A, e

[ BN

BOA SAFRA

-F

Ih"‘-;.

’)r-: rf'

orgulhio

Das uvas de Majes s3o produzides vinhos, além do wradicional pisco

des. Os investimentos j& foram
agsegurados pelo presidente,
Alejandro Toledo, que busca
parceiros na iniciativa privada
interessados em assumir a ge-

BATALMA
Victor Gusmén luta para ampliar a 4rea desumda a agnr.ultura

LICI B

T

réncia das centrais hidrelétricas
de Angostura, Liuta e Lluclla,
que também entrariam em fun-
cienamento gerando 756 Mw
de energia.

ESTAQUEADOR

T_ECN‘OLOGIA'D'E'SECAGEM DE
PELES DE OVINOS £ CAPRINOS

Normalmente em pequenas propriedades que criam ovinos e
caprinos, a secagem de peles ndo ¢ processado de forma
adequada. Assim, o produtor deixa de cbter lucro maior na
hora do venda. Além disso. os abates sdo espagndos ¢ exisie
a necessidade de conservagdo das peles para formar wum vo-
lume comercicimente apropriado.

BORRACHA |

,_GARCHOS '

3
I

TELA

© estaqueador € um quadro de madeira com pecas de 3 cm de espessura e 20 cm
de largura, medindo 2,20 metros de altura por 1,40 metro de lasgura, onde se
prende a pele com ganchos de arame e tiras de borracha elistica, evitando-se, as-
sim, a5 estragos ¢ausados pelas pontas de estacas vsadas no método tradicional.
Pode ser wtifizado com fundo de tefa de arame gabvanizado de malha 5 para fixa-
g0 dos ganchos ou serem o5 mesmos fixados no proprio quadrs.

olpés 0 abm do amraal fmr H Fmpeu da pele, eliminando todo o sangue exis-
tente

e fetirar toda a gordura do carnal (lade internc da pele)

e Evitar danos 4 pele, durante afimpeza

o Proteger 2 peke contra predzadores, principalmente ratos

o Nio deixar z pele apanhar chuva

# Rualizar 3 secagem A sombra e guardar logo que estiver seca

@Antes de guardar a pele seca, fazer tratamento da mesma contra pragas

&0 tempo de secagem varia, conforme 2 regido, de 5 a 10 dizs

Fate: Hidico veterindrio Amades Yasques de Quadres |,
Coordenader bicnico da Emvatee-HG - Mmashara @ ematermp.gonke

ot T - 1. v oar
‘ 4 H
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VIAGEM DA UFMT PELA INTEGRACAO DAS UNIVERSIDADES NO
CENTRO QESTE SUL-AMERICANQ
Dia 18 de outubro - sexta-feira: SAIDA.

14 horas Cuiabi — Caceres 200 km CA
Caceres — Fronteira 90 km CA
Fronteira — San Matias- 10 km SA

20 horas — Jantar ~ San Matias

22 horas - San Matias — San Vicente 178 km SA

San Vicente - San Igndcio 102 km SA
San Ignacio — Concepcion 162 km SA
Dia 19 — Sibado: Café da Manhd em Concepcion — Visita a Catedral. 8 horas -

Concepcion — San Javier 60 km SA
San Javier — San Ramon 40 km CA
San Ramon - Santa Cruz 192 km CA. As 14 horas, almego em Santa Cruz
na Churrascaria Brasargent. Pemnoite. Hotel Continentat Park. Jantar de
confraterniza¢io com professores locais. Cada um paga sua janta.

Dia 20° Domingo: is 8 horas, Santa Cruz — €ochabamba — La Paz = 468 ki CA +
352 km CA.Pernoite em La Paz. Hotel Ichiban.

Dia 21 - Segunda-feira: as'9 horas, visita & Universidad Mayor San Andrés. Jantar de
Confraternizaciio com professores focais. Cada um paga sua janta.

Dia 22 - Terga-feira: outras visitas enf La Paz Visita 3 Embaixada do Brasil. Iantar de
Confraternizagdo com professores locais. Cada um paga sua janta.

Dia 23-Quarta-feira: s 8 horas, La Paz-Desaguadero/Fronteira Peru 115 km CA

Desaguadero—Puno 150 km CA-Pupg-Arequipa=412 km CA.- H.Posada-Sonesta N

Dia 24 — as 9 horas visita & Universidad Nacional San Agustin — UNSA. Jantar de
confraternizagiio com professores locais. Cada um paga a sua janta.

Dia 25 - Sexta-feira: manki livre. Viagen: as 12 horas para Arica 460 km CA.

Pernoite. Hotel Azapla Inn

Dia 26 ~ Sabado: as 9 horas; visita Universidad-de Tarapaci, Jantar de confraternizagio
com professores Iocaw Cada um paga a sua janta.

Dix 27 - Pomingo: as 8 horas, viagenr para Potosi — 580 kmr CA. BMLinor.

Dia 28 — Segunda-Feira: 4s 9 horas visita & Universidad Autdnoma Tomas Frias. A
tarde, vista 4 Mina. Jantar de confraternizagio com professores locais. Cada um paga a
Sua janta.

Dia 29 - Ferca-feira: as 8 horas, Potosi - Santa Cruz, via Sucre ou thahpba.
750 km CA. Pernoite em Santa Cruz, Hotel Continental Park. )

. D 30 - Quarta-feira: as 9 horas, visita ¥ Universidad Auténoma Gabriel René

Moreno. Almoco de confraternizaciio com professores locais. Cada um paga‘o sen
ahmogo. Tarde livre. Saida para Cmalnr as 18 horas:

Dia 31 - Quinta-fetra: as 18 horas, CI-IEGADA a Cuiaba. 522 km CA + 512 km SA

Obs.C A - conr asfalto= 4.271 km; S A — Semr asfalto=1.024 km. Totalt = 5295 kem-




