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SUMMARY: Considering that the submandibular gland (SMG) of postnatal mice performs active cell proliferation, apoptosis
and differentiation which are regulated by proto-oncogene products in cancerous cells, the expression and localizatisorsf@gerce
product HER (human epidermal growth factor receptor)-2 was examined in SMG of postnatal mice. In Western blot analygissthie exp
for HER-2 was high until pre-puberty, and it decreased from puberty to young adult stages with male SMG more dominant. In
immunohistochemistry, the immunoreactivity was positive in acinar and ductal cells of newborn SMG with distinct localitaion at
intercellular apposition sites. The immunoreactivity in acinar cells progressively decreased to negligible levels by ptestageert
while it remained positive in most ductal cells throughout the postnatal time-course. The immunoreactivity in cells ofttiutesal
and intercalated ducts, both of which have a high potential to produce cells, were seen at levels similar to those ofmabrRiptex
while the immunoreactivity in ductal basal cells was significantly high, but the granular convoluted tubule cells wemresgigib b
levels in male and at faint levels in female. In immuno-electron microscopy of excretory ducts, the immunoreactivity waslydomina
localized on the basal infolding membranes as well as vesicles and vacuoles of various sizes, but rarely in Golgi appéathsrarib.

The immunoreactivity without association to any membranous structures were also seen, though not numerous. The relasisionf expr
levels of HER-2 in various portions of normal SMG to those in their cancerous ones is briefly discussed.
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INTRODUCTION

The major salivary glands of mice provide an excellerells containing characteristic secretory granules at and after
model for studying the cell proliferation, differentiation andpuberty. The differentiation into GCT cells are more prominent
apoptosis, leading to the organogenesis, because they continusales than in females by influence of testosterone and some
postnatal extensive development of its acinar and ductal cedier endocrine hormones (Gresik, 1980; Hipkatal).
under the control of neuronal and hormonal mechanisniiere has further been evidence suggesting that apoptosis
(Gresik, 1980; Hipkaeet al, 2004). Briefly stating, the contributes to the maintenance of well-organized branching
epithelial component of the gland at birth consists aff the glandular tubular system, and it may also contribute to
rudimental acini termed the terminal tubules (TT) composdtie development of autoimmune exocrinopathy including
of TT cells, and immature ducts. Until puberty at aboubjogren's syndrome in the salivary glands of estrogen-deficient
postnatal 4 week (P4W), the TT cells undergo activmice (Arakakiet al, 2010).
proliferation and may differentiate into acinar cells and/or
into intercalated duct (ID) cells, while remainders of immature It is known that the cell proliferation, differentiation
ducts are differentiated into striated ducts (SD) and excretampd apoptosis are regulated by proto-oncogene products in
ducts (ED). In the submandibular gland (SMG), SD cellsancerous cells as well as normal ones, and alterations in
further differentiate into granular convoluted tubule (GCT)he cellular activities result in tumorigenesis (Amsterdam
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& Selvaraj, 1997; Lewis-Wambi & Jordan, 2009). In thisodium pentobarbital (Cat # 76744, Merck; KgaA, Germany;
regard, HER-2, a member of the human epidermal growdld mg/kg bodyweight) and subsequently SMGs at the right
factor receptor (EGFR) family, should be noted. While itside were extirpated after ligation of blood vessels relating
gene is amplified and over expressed in a wide rangetofthem under stereo-microscope, and frozen atCantil
adenocarcinomas including those of salivary glands as wedle. The frozen glands were homogenized in a lysis buffer
as breast mammary glands (Slanebal, 1987; Lianget containing the proteinase inhibitor cocktail (Roche;
al., 2018), increased expression of HER-2 promotes céllannheim, Germany). The lysates were centrifuged
proliferation and extend cell survival by blocking apoptosiat12,000 rpm. The supernatants were collected and measured
in non-cancerous cells (Gilhet al, 1995).There have for the protein concentration. The proteins of 40 mg in total
been, however, relatively few studies on the expressionfodm each lysate were boiled for 10 min in 2x SDS (sodium
HER-2 in normal salivary glands, in which its wealdodecyl sulfate) sample buffer and subjected to SDS/10 %
expression have briefly been described to occur in ducAGE (polyacrylamide gel electrophoresis). They were then
cells of adult humans and positive expression in acini bfotted to a PVDF (polyvinylidene difluoride) membrane
human fetal glands (Quirlat al, 1989; Presst al, 1990). (GE Healthcare; Buckinghamshire, UK). After blocking non-
specific binding sites with 5 % skim milk (wt/vol)/TBS (Tris-
Considering the information described above anbuffered saline)/0.3 % tween-20, the membranes were
the idea that knowledge of the normal tissue distributiancubated overnight at 4C with a rabbit monoclonal
of a given proto-oncogene product may shed light on tlaatibody against HER-2 (#2165, Cell Signaling Technology,
function of the protein, the present study was attemptedMassachusetts, USA; 0.1 mg/ml) in 5 % skim milk (wt/vol)/
examine the expression and localization of a protdBS/0.1 % tween-20. The membranes were then treated with
oncogene HER-2 in the submandibular gland of normaiouse peroxidase-conjugated anti-rabbit IgG (dilution 1:
mice at various stages of postnatal development in immurizs00) for 1 h at room temperature. Goat polyclonal antibody
blotting and immuno-light and electron microscopy. against b-actin was used as the internal control. Student’s t-
test of statistical analysis was used to analyze the difference
between two mean values. The post hoc tests in the ANOVA
MATERIAL AND METHOD was used to analyze the difference among multiple mean
values, and resulting P-value less than 0.05 was regarded as
the significant difference.
Animals and tissues preparationICR mice of both sexes
were used in the present study. Three mice of each sex wienenuno-light microscopy. Mice at the various postnatal
sacrificed at each of six time points: postnataldy (POW), and post-injection stages, soon after the right side SMGs
Tstweek (P1W), P2W, P4W, P6W and P8W. For testosteromere extirpated, were perfused through the heart with 10 ml
treatment, 15 female mice at P6W were divided into fivehysiological saline, followed by 10 ml of 4 %
groups. Mice of the four groups, three each, were subjectearaformaldehyde in 0.1 M phosphate buffer. The SMGs
to a daily subcutaneous injection of testosterone (Panreddhe left side were removed and postfixed with the same
Applichem, Ottoweg, Germany,25 mg/kg body weightjixative for overnight. Specimens were dipped into 30 %
dissolved in 0.1 mL of olive oil. Mice of the individual sucrose/PB for cryo-protection. Sections ofi@dthickness
groups were sacrificed at®48", 72" and 96 hours after were made on a cryostat and mounted on glass slides. After
the first injection. Remaining 3 mice were subjected toiacubation for 10 min with 0.3 % J@,/methanol to inhibit
daily injection of vehicle alone (0.1 mL of olive oil) for 4 intrinsic peroxidase activity, the sections on glass slides were
days, and they were sacrifice done by one at the safngher incubated for 30 min with 10 % normal goat serum
intervals of days as described above. in phosphate buffer saline to prevent non-specific binding
of the antibody. They were then incubated at room
All experiments were conducted in accordance wittemperature overnight with the rabbit IgG against HER-2 (1
Guidelines for the Care and Use of Laboratory Animals atg/ml), and subsequently with biotinylated goat anti-rabbit
Khon Kaen University and approved by the Animal Ethice)G (H + L) (Abcam; Cambridge, MA USA) for 1 h at room
Committee of Khon Kaen University, based on the Ethicsémperature. The antigen-antibody reaction sites were
Principles and Guidelines for the Use of Animals: Nationalisualized using diaminobenzidine reaction with an ABC
Research Council of Thailand with the ethics numbekit (Vector Laboratories; Burlingame, CA, USA).
IACUCKKU-103/62.
Immuno-gold electron microscopy.Cryostat-sections of
Immunoblotting analysis. Mice at the various postnatal andP4W female SMGs were mounted on plastic slides pre-
post-injection stages were sacrificed by deep anesthesia witrated with 0.1 % poly-L-lysine. After blocking nonspecific
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reactions by 5 % bovine serum albumin and overnigiRESULTS

incubation with the primary antibody (5 mg/ml), the

sections were reacted with goat anti-rabbit IgG covalently

conjugated with ultra small gold particles (1:100 in dilution)mmunoblot analysis.A single band with a size of 185 kDa

(Nanoprobes; Yaphank, NY, USA). Following treatmentvas clearly seen in homogenates of SMGs of normal mice

with a silver enhancement kit (Aurion; Hatfield, PA, USA)of both sexes throughout the postnatal development with

the sections were then post fixed with 1 % osmiurthe highest density at POW and P2Wand decreasing densities

tetroxide, dehydrated, embedded in Epon, and polymerizéhgbreafter, and with a higher density in female than male

in 60 °C oven for 48 h. Ultrathin sections were preparedlands at P4AW-P8W (Figs. 1A, B).

and mounted on single-hole grids covered with formvar-

films. The sections were then stained with uranyl acetate In homogenates of SMG of female mice with a daily

and lead citrate for observation and analysis in electréestosterone-injection (TI) started at P6W, the relative

microscopy. density of immunoblot band for HER-2 showed a temporary
and significant rise at Tl day 1 and 2, a level similar to that
of the pre-injection stage at Tl day 3, and a significant

decrease at Tl day 4 down to that of the
- TR - N D- T DT -1 male counterpart at P6\W €0.05) (Figs.

OW OW 2W 2W 4W 4W 6W 6W 8SW 8W 1C, D_). No significantdiﬁerence_:s in the
density of blot bands were discerned
185 kDa e s Sl S S S e HER2 between SMGs from female mice with

) the vehicle-injection for 4 days and those
42 kD2 [ s S S— S—_————_—_— B-actin  without injection at P6W (data not

A shown).
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intensities of the blotting bands agaifisictin at the indivi-
dual stages (1B). Note a single band of 185 kDa for HER-2
in SMGs of both sexes throughout the postnatal stages with
a high density at OW and 2W, a progressive decrease in both
sexes and significantly higher values in femal&s<*0.05)
than in males at 4W, 6W and 8W. Also note a temporal
increase in the band densities at Tl 24 h and Tl 48 h, a
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Immuno-light microscopy. In SMGs of mice of both sexes forms of lines along the intercellular apposition sites of the
at POW, HER-2-immunoreactivity was weak and diffuse iepithelia in immature acini and ducts (Fig. 2A). In SMGs of

the cytoplasm of almost all gland cells forming immaturboth sexes at P1W, the immunoreactivity remained weak
acini and ducts, and it was also seen as weak to moderatand diffuse in epithelial cells of almost all ducts and some
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Fig. 2. Immuno-DAB light micrographs for HER-2 of SMGs at POW (2G male), P1W (2G male), P2W (2C male), P4W
(2D male, 2E female), and P8W (2F male; 2G female). Note HER-2-immunoreactivity in almost all terminal tubules (TT)
and ductal (D) cells at POW with its distinct line-form appearance at intercellular apposition sites, the immunoreactivity
at P1W higher in ducts, terminal tubules and similar to, or lower in new differentiated acini (a), and that at P2W in ducts
similar to P1W in contrast to no significant immunoreactivity in acini. Also note the immunoreactivity in terminal tubules
(TT) and intercalated ducts (ID) at levels slightly higher than or similar to that in remaining portions of ducts at POW-
P2W. At P4W, faint immunoreactivity in differentiating granular convoluted tubules (GCT) with much lower levels in
male, in contrast to remaining immunoreactivity in striated and excretory ducts (SD, ED) with distinct appearance at
intercellular apposition sites and cell base domains (dot lings)nn both sexes. At P8W, attenuated immunoreactivity
throughout entire gland including SD and ED with that in male glands remarkable. Arrowheads: intercellular apposition
sites. Bars represent Hion.

»
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acini, in which it was moderate at the intercellular appositiortke ducts. No significant immunoreactivity was seen in any
in forms of lines. In some other acinar cells, however, thecini of both male and female SMG.
immunoreactivity was at almost negligible levels and no
immunoreactivity was discerned at the intercellular At P8W, male GCT cells were almost free of the
apposition sites. Some, but not all, terminal tubules (TThinmunoreaction, while female GCT cells were weakly
which were distally continuous to immature acini, exhibitednmunoreactive at their bases. The immunoreactivity in SD
slightly higher immunoreactivity than more proximal ductsand ED cells appeared basically in the same intracellular
and distinctly immunoreactive intercellular apposition (Figgpattern as that at P4W, with distinct immunoreactivity in
2B, 3A). In addition, moderate immunoreactivity was alstheir basal cells in SMG of both sexes. The immunoreactivity
found along the bases of some epithelial cells in thicker amdID was weak in SMG of both sexes (Figs. 2F, G and 3B).
more proximal portions of immature ducts.
In SMG of female mice on'4day after a daily
In SMGs of both sexes at P2W, although th@jection of testosterone (Tl 96 h), GCT was free of the
immunoreactivity appeared basically in a pattern similar tonmunoreaction, in contrast to the remaining faint
that at P1W in ductal and acinar cells including TT cellsmmunoreaction at P8W, while the SD and ED were almost
some ductal cells of striated ducts (SD) slightly decreassimilar to those of female SMG at P8W (data not shown).
in the immunoreactivity. Different from the previous stages,
were the appearance of almost all acinar cells free of the  In control experiments omitting the primary antibody,
immunoreaction and the absence of immunoreactivity at the immunoreactions were seen in any portions of SMG
intercellular apposition in the acini (Fig. 2C). No significansections of mice of either sex at P4W (data not shown).
differences were found in the immunoreactivity patterns
including the relative intensities of gland cells between malsnmuno-electron microscopy.Based on immuno-light
and female specimens at PO-2W. microscopic findings described above, ultrastructural analysis
was focused on SD of P4W female mice, with attention to
At PAW when the granular convoluted tubules (GCTihe higher immunoreactivity in a wider variety of cell species
start to differentiate with a more dominant extent in mal#an any other postnatal stages and male specimens.
(Gresik, 1980), HER-2-immunoreactivity was negligible
within the entire cytoplasm of male GCTcells except for their Gold particles representing HER-2-immunoreactivity
cell bases remaining faint reaction, while it was discernedere deposited densely along the plasma membranes of basal
though weaker than that at P2W, within the cytoplasm a@ffoldings in the infranuclear portion of columnar epithelial
female GCT cells including the cell bases (Figs. 2D, E). Weaklls of SD. No significant labelings of gold particles were
immunoreactivity for HER-2was discerned diffusely infound on mitochondria or in the basal cells of ED. In the
intercalated duct (ID) cells, while it was moderate and diffussipranuclear portion of the immunoreactive cells, gold
within the cytoplasm of SD cells and excretory ductal (EDparticles were seen rather sparsely along apposed plasma
cells in both male (Fig. 2D) and female (Fig. 2E) SMGs. Imembranes of two adjacent epithelial cells. Gold particles
SD and ED cells, the immunoreactivity was distinct at theere deposited in intimate relation with some small vesicles
intercellular apposition sites. In addition, intensescattered throughout the cytoplasm, while they were not
immunoreactivity for HER-2 was confined to basal cells diound in intimate relation to Golgi apparatus and nuclear

-

Fig. 3. Immuno-DAB light micrographs for HER-2 at higher magnification of male ducts of SMGs at P1W (3A) and P8W (3B). Note the
distinct appearance at intercellular apposition sites (white arrowheads) and cell base domains (black arrowheads)0) #tdPdigt (
and in excretory ducts (ED) at P8W. Bars represepind@3A), and 25.m (3B).
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membranes. A majority of mitochondria were free of goldany vesicle membranes were randomly seen in the cytoplasm
labeling. In addition, some gold particles without relation t@Figs. 4A-C).

\ TEAL W =R | T W T
Fig. 4. Immuno-gold electron micrographs for HER-2 in female striated ductal cells at P4AW. Note dense deposits of immuno-gold
particles (black arrowheads) along the basal infolding membranes. Also note immuno-gold particles on vesicles of vatisperseés

in the cytoplasm (white arrowheads). Some gold particles without clear association to vesicles are noticed randomlyn(ficay sig
occurrence of gold particles on apical plasma membranes, Golgi apparatus (G) and most mitochondria (M). IS: interstitial spaces

gland lumen, N: nucleus. Bars represent 600 nm (4A), 300 nm (4B), 500 nm (4C).

DISCUSSION

A main finding to be first noted in the present study is Regarding the spatio-temporally heterogenous
a spatio-temporal variety in the expression for HER-2 iaxpression in different portions of the duct system, previous
mouse SMG during the postnatal development. Th&tudies on human salivary gland tumors have reported that
occurrence of HER-2-immunoreactivity within acinar cellsumors originating from ED show higher rates of HER-2
including their intercellular apposition was confined to theverexpression, resulting in higher malignancy, than tumors
stages of POW and P1W, in contrast to its sustained expressioiginating from ID (Glissoret al, 2004; Caret al, 2018).
and localization in ductal cells except for GCT cells until thAbout normal human salivary gland, only one study is
young adult stage of mice. Of the immature ducts, the Tavailable and briefly reported the occurrence of HER-2-
cells and ID cells were expected, before the start of this studyymunoreactivity in normal salivary glands, in which the
to express/localize distinct immunoreactivity for HER-2expression was shown to be higher in fetal human glands
considering the fact that TT cells actively proliferate anthan corresponding adult glands without clear differential
differentiate into acinar cells as well as ID cells which keepdescription of acini and ducts (Pressal). The higher
potential of proliferation (Gresik, 1980). However, theilexpression at fetal stages than at adult stages has also been
immunoreaction-intensity was generally not distinctly higlshown in several tissues such as kidney, lung, nervous system
from that of remaining ducts continuous to them. Such IBnd connective tissues (Coussenal, 1985; Kokaket al).
cells remained weak immunoreactivity throughout th&ecause of absence of information on HER-2 localization
postnatal development. In contrast, relatively higln the human gland at levels of details corresponding to that
immunoreactivity for HER-2 was maintained in SD and EDgn mice in the present study, it is too mature to make any
in which the basal cells exhibited distinct immunoreactivityinterpretation on the significance of the difference in
The latter cells are considered to be potential for mitosis talignancy extent between tumors derived from the two
renew superficial cells similar to the general stratifiedifferent portions of the ductal system. If, however, the
epithelium (Rawangwonet al, 2020). As being compatible present data on mice will be verified later to be the case
with the present finding, a previous study has reported ththuman glands, the immuno-intensity levels in normal
occurrence of HER-2 immunoreactivity in the basal cells agfpecimens may give us a substantial speculation on its
normal skin of adult rats (Kokat al, 1987). malignancy when a given cell is cancerous in the gland.
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Another issue to be noted in the present study is tlamalyses, and the electron microscopy solely plays a
cytoplasmic/cytosolic versus membranous localization alupportive role for the biochemical interpretation. In this
HER-2-immunoreactivity, in spite that HER-2 is aregard, the detection of HER-2 immuno reaction in
transmembrane protein judging from its molecular structuimmmunoblots of both the membrane and cytosolic fractions
(Slamoret al). There have so far been a substantial numbef some colorectal cancer cell lines has been reported in
of studies noting the “cytoplasmic”’HER-2-localization inprevious studies by others (Chavagtyal, 1996; Halfet
various carcinomas (Zschiesatteal, 1994; Kapitanoviet al.). Considering the result in the cell fractionation studies,
al., 1997; Halfet al, 2004, Faratiaet al, 2009), and there together with the present immune-electron microscopic
has been associated controversy about whether “cytoplasniiiedling that some immuno-gold particles wereseen without
cytosolic” staining represents an immunohistochemicabpecific association with vesicles and the present diffuse
artifact. The term “cytoplasmic/cytosolic” in this kind of*“cytoplasmic” light microscopic image of almost all ductal
controversy has been largely based on the diffuse appearacelés except for GCT cells, it is reasonable to conclude that
of HER-2 immunoreactivity in cells examined in immuneHER-2 is both membranous and cytoplasmic/cytosolic in
light microscopy, in addition to the immunoreactivity on th@ormal gland cells and various cancerous cells, in which
intercellular apposition sites in forms of lines. The latteHER-2 has been reported to occur by previous authors. In
appearance is, needless to say, easily understoodoader to compromise this interpretation with the known fact
representing its membranous localization. Two types tiiat HER-2 contains a transmembrane protein in its
ultrastructural localization have been clarified for a givemolecular sequence, it is necessary to examine whether or
molecule which shows the diffuse intracellular localizatiomot HER-2 has an isoform with a molecular size similar to
in immuno-light microscopy: The one is its localization orthe original one but without a transmembrane-domain. The
tiny vesicles dispersed throughout the cells in single ultrathpossible presence of such an isoform of HER-2 may explain
sections. In view of the difference of several hundred times association of “cytoplasmic” HER-2immunoreactivity
in the thickness between sections employed in lightith better differentiation in some cells, and a higher level
microscopy (<2Qum) and electron microscopy (<Quin), of HER-2 mRNA levels in tumor cells with membrane
it is possible to understand that such dispersestaining than those with “cytoplasmic” one in gastric,
immunoreactive vesicles in single ultrathin sections, afteolorectal and renal cell carcinomas (Oshehal, 2001;
superimposition hundred times, correspond to the diffus¢alf et al).
appearance of its immunoreactivity throughout the cells in
light microscopy. This is exemplified by our recent study on Regarding the functional exertion of HER-2 localized
the localization of a receptor (Kamnate etal., 2021) and loy the vesicular membranes, a rather conventional way which
some others. The other is its localization, especially by already known as the membrane trafficking in general
immuno-golds, without relation to any organelles in theell biology (Herrmann & Spang, 2015) is highly likely, that
cytoplasm in singleultrathin sections. This feature, howeveas, membrane proteins including HER-2 is synthesized and
is actually not easy to be correctly interpreted becauseinfegrated in the vesicular membranes and traverses the
the “ultrathin” section in which the immunoreaction, evemrytoplasm toward the plasma membranes by the membrane
if not associated with any vesicles in a single ultrathin secticmansport.
is still possible to be associated with vesicles in another
ultrathin section next to that showing no such association. It The other main finding from the present study is the
is also because of rather compact aggregations of organetiesdual decrease of HER-2 expression during normal post-
in cells and infrequent appearance of cytoplasmic matricpaberty (after P4W) developmental processes with a more
sufficiently spacious for immuno-golds to occupy freelyremarkable decrease in male as shown in the present
Strictly saying, the cytoplasmic matrix in ultrastructure ismmuno-blot of SMG.This decrease was revealed in
defined as structure-less spaces among organelles, and itnisiunohistochemistry to be ascribed to the relative increase
customarily regarded as equivalent to the cytosolic am volume of GCT cells immunonegative for HER-2 to the
cytoplasmic in the biochemical terminology which is definetbtal gland. It is known that, from around P4W of mice, the
as the most centrifugal fraction in the centrifuge aftatifferentiation of GCT cells from SD cells is active,
centrifugation of cell homogenates at a speed of 105,088pecially remarkable in male SMG, under the control of
rpm, and as the fraction released out of living cells treatédrmonal factors such as androgens as stated in Introduction
with detergents (Schliwet al, 1981). (Gresik, 1994; Hipkaeet al). It is thus likely that the higher

decrease in expression levels of HER-2in male SMG than

Taken all together, a question on whether a givdiemale counterpart is ascribed to a more remarkable
molecule is cytoplasmic/cytosolic or membranous shouldifferentiation of the immunonegative GCT owing to a
be resolved primarily by biochemical cell fractionatiordominantly increased activity of intrinsic testosterone in
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male. As a supportive evidence for this interpretation, wadta hasta la prepupertad, y disminuyé desde la puberta_d hasta las
found a further decrease in the immunoblot band density§tapas de adultos jovenes con GSM macho mas dominante. En
female SMG on day 4 of the daily testosterone injection (flimunohistoquimica, la inmunorreactividad fue positiva en las

96h) starting at P6W, reaching down to the expression kaf:@lulas acinares y ductales de GSM de recién nacido con una loca-

o izacion distinta en los sitios de aposicion intercelular. La
similar to that of male counterparts. However, the prese.n% o ] ap ST )
inmunorreactividad en las células acinares disminuyé progresiva-

) ) e . ermante a niveles insignificantes en la etapa prepuberal, mientras
increase in HER-2 expression in SMG before its eventugle permanecié positiva en la mayoria de las células ductales du-
attenuation by immunoblots. Regarding the interpretatiq@nte el transcurso del tiempo posnatal. La inmunorreactividad en

of this finding, a previous study by one (WH) of the presemds células de los tibulos terminales y los conductos intercalados,
authors should be noted (Hipkaetaal). According to their los cuales tienen un alto potencial para producir células, se obser-
study, a transient rise in immunoblot-reactivity for JunD, %0 a niveles similares a los de los conductos més proximales, mien-
proto-oncogeneproduct and a transcription factor, was fouKas que la-inmunorreactividad en Igs células basales ductales fue
in SMG at Tl day1 of young adult mice and the immunobbls_lgnlflcatlvamente alta, pero en el t_ubt_JIo_c_ontorneado granular las

reactivity returned to the pre-injection level at Tl day 2. Basecc?lwas se observaron en niveles insignificantes en los machos y

the i blot findi ¢ th ith en niveles débiles en las hembras. En la microscopia
on € Immunoblo Inding together wi aNinmunoelectrénica de los conductos excretores, la
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