REPORTS
References and Notes

1. J. J. Gibson, The Perception of the Visual World
(Houghton Mifflin, Boston, 1950).
2. H. Saito et al., J. Neurosci. 6, 145 (1986).
3. K. Tanaka, Y. Fukuda, H. Saito, J. Neurophysiol. 62,
642 (1989).
4. C. J. Duffy, R. H. Wurtz, J. Neurophysiol. 65, 1346
(1991).
5. G. A. Orban et al., Proc. Natl. Acad. Sci. U.S.A. 89,
2595 (1992).
6. M. S. A. Graziano, R. A. Andersen, R. J. Snowden,
J. Neurosci. 14, 54 (1994).
7. C. J. Duffy, R. H. Wurtz, J. Neurosci. 15, 5192 (1995).
8. S. J. Schaafsma, J. Duysens, J. Neurophysiol. 76, 4056
(1996).
9. F. Bremmer, U. Ilg, A. Thiele, C. Distler, K.-P. Hoffmann, J. Neurophysiol. 77, 944 (1997).
10. R. M. Siegel, H. L. Read, Cereb. Cortex 7, 327 (1997).
11. K. S. Rockland, G. W. Van Hoesen, Cereb. Cortex 9,
232 (1999).
12. D. M. Clower, R. A. West, J. C. Lynch, P. L. Strick,
J. Neurosci. 21, 6283 (2001).
13. J. O’Keefe , L. Nadel, The Hippocampus as a Cognitive
Map (Clarendon, Oxford, UK, 1978).
14. T. Ono, K. Nakamura, H. Nishijo, E. A. Eisenhauer,
J. Neurophysiol. 70, 1516 (1993).
15. H. Nishijo, T. Ono, S. Eifuku, R. Tamura, Neurosci.
Lett. 226, 57 (1997).
16. B. L. McNaughton et al., Cereb. Cortex 4, 27 (1994).
17. E. T. Rolls, in The Hippocampal and Parietal Foundations of Spatial Cognition, N. Burgess, K. J. Jeffery, J.
O’Keefe, Eds. (Oxford, New York, 1999), chap. 17.
18. H. L. O’Brien et al., Cereb. Cortex 11, 1083 (2001).
19. The animals received water reward for fixating a projected light-emitting diode (LED), either on the wall in
front of the monkey or on the rear-projection screen.
Eye position was monitored using the magnetic search
coil technique (31, 32). The room was illuminated by
⬃1000, small, incandescent lights (1.9 cd/m2 on a black
background) covering the three walls that were visible
through the monkey’s 90° ⫻ 90° field of view. The
monkey faced the wall while the computer-controlled
motorized sled either moved it along a circular path 127
cm in diameter, or positioned it at one of four stationary locations at 90° intervals on the circular path. All 63
neuronal responses were characterized by averaging
across a pseudorandom sequence of four starting positions and six repetitions of each trial type. Each trial
began with the illumination of the room-mounted light
array, and the centered fixation point with recording
started after 250 to 500 ms of centered fixation. Movement trials consisted of: 1 s of acceleration at 45°/s2,
followed by 7.5 s of movement at 45°/s around 360° at
a speed of 47 cm/s. The sled would then decelerate for
1 s at 45°/s2, the room light array was extinguished, and
the monkey’s reward was delivered. Stationary position
trials required the monkey to maintain centered fixation in front of the room-mounted light array. After
8.5 s, the light array and fixation point were extinguished, and the reward was delivered. The position of
the fixation point tracked sled movement so that the
monkey maintained neutral, straight-ahead gaze
throughout all trials.
20. We recorded 107 neurons from four cerebral hemispheres in two rhesus monkeys. All studies presented
are based on data sets that include neurons from both
monkeys. All procedures were approved by the University of Rochester Committee on Animal Research and
were consistent with Society for Neuroscience policy on
the care and use of laboratory animals. Bilateral recording cylinders were placed over trephine holes in the
parietal calvarium (stereotaxic coordinates: AP –2 mm,
ML ⫾ 15 mm, angle 0) above area MST. Microelectrode
penetrations were made using epoxy-coated tungsten
microelectrodes (FHC, Inc.) that were passed through
transdural guide tubes into cortex (33). The location of
recording sites on the anterior bank of the superior
temporal sulcus was confirmed by magnetic resonance
imaging with selected electrodes in place. MSTd neurons were identified by physiologic criteria: large receptive fields (⬎20°⫻ 20°), which included the fovea with
direction-selective responses that prefer large moving
patterns rather than moving bars or spots (7, 2, 34).
Single neuron discharges were isolated by using a dual-

21.
22.

23.

24.
25.
26.

window discriminator and stored through the REX experimental control system (35).
E. Batschelet, Circular Statistics in Biology (Academic
Press, New York, 1981).
The significance of effects on neuronal responses was
tested by two-way ANOVAs having main effects of
heading and path direction (CW or CC). Visual and
translational movement responses were characterized
by using 16 movement intervals around the CW and CC
circular paths, and stationary location responses were
characterized by four positions around the room. Circular statistics (20, 36) were implemented in Matlab v.5 to
derive a net vector for each neuron’s averaged responses to CW, CC, and stationary trials. The angle of the net
vector indicated the location at which the preferred
heading occurred and the length of the net vector
indicated the strength of that preference. A Z statistic
was used to identify net vectors that reflected significant selectivity in unimodal response profiles.
In optic flow video simulation experiments, the monkey
viewed a 90° by 90° rear-projection screen while maintaining neutral gaze by fixating on a red LED image at
the center of the screen. Randomly interleaved trials
consisted of computer-generated optic flow simulations, translational sled movement, or both. The optic
flow video displays averaged ⬃1000 white dots (2.6
cd/m2 ) on a black background moving to simulate the
visual motion pattern seen during observer movement
in front of a stationary array of dots. The distance cue
in the video simulation was either dot density or motion parallax (24). Accompanying translational movement matched the direction and speed of the optic flow
video simulations and was identical to CW and CC
circular translational movement presented when the
monkey viewed the room-mounted lights. All 44 neuronal studies included a pseudorandom sequence of six
repetitions of each stimulus type.
Supplementary figures and details of video stimuli
are available on Science Online at www.sciencemag.
org/cgi/content/full/295/5564/2462/DC1
Y. T. A. Inoue, K. Kawano, T. Kitama, F. A. Miles, Exp.
Brain Res. 121, 135 (1998).
J. P. Roy, H. Komatsu, R. H. Wurtz, J. Neurosci. 12,
2478 (1992).

27. Ocular vergence effects were considered as a possible
explanation for heading-path and place-duringmovement preferences. However, the monkey’s
viewing distance in the room was always ⬎1 m,
beyond the range of most vergence effects. Also,
identical vergence states exist on opposite sides of
the circle so that vergence responses would occur on
both sides. However, there were no biphasic place
effects, and there was an even distribution of preferred places-during-movement and stationary locations (Fig. 4B). Vergence may still have some affect
on these responses, but oculomotor afferent information alone does not explain place selectivity.
28. C. J. Duffy, R. H. Wurtz, Exp. Brain Res. 114, 472
(1997).
29. M. Paolini, C. Distler, F. Bremmer, M. Lappe, K.-P.
Hoffmann, J. Neurophysiol. 84, 730 (2000).
30. B. L. McNaughton, B. Leonard, L. L. Chen, Psychobiology 17, 230 (1989).
31. D. A. Robinson. IEEE Trans. Bio.-Med. Eng. 10, 137
(1963).
32. S. J. Judge, B. J. Richmond, F. C. Chu, Vision Res. 20,
535 (1980).
33. C. F. Crist, D. S. Yamasaki, H. Komatsu, R. H. Wurtz,
J. Neurosci. Methods 26, 117 (1988).
34. H. Komatsu, R. H. Wurtz, J. Neurophysiol. 60, 580
(1988).
35. A. V. Hays, B. J. Richmond, L. M. Optican, WESCON
Conf. Proc. 2, 1 (1982).
36. K. V. Mardia, Statistics of Directional Data (Academic,
London, 1972).
37. This work was supported by grants from the National
Eye Institute (EY10287) and the National Institutes
on Aging (AG17596). M.T.F. is a trainee in the Medical
Scientist Training Program (T32-GM07356) and is
additionally supported by an NIH training grant to
The University of Rochester Center for Visual Science
(T2-EY07125C). The authors are grateful to J. Postle
for technical support, W. Vaughn for computer support, and to W. K. Page and V. Kavcic, and to M. J.
Dubin and D. J. Logan for comments on an earlier
draft of the manuscript.
25 October 2001; accepted 29 January 2002

Molecular Determinants for the
Tissue Specificity of SERMs
Yongfeng Shang and Myles Brown*
Selective estrogen receptor modulators (SERMs) mimic estrogen action in certain tissues while opposing it in others. The therapeutic effectiveness of SERMs
such as tamoxifen and raloxifene in breast cancer depends on their antiestrogenic activity. In the uterus, however, tamoxifen is estrogenic. Here, we show
that both tamoxifen and raloxifene induce the recruitment of corepressors to
target gene promoters in mammary cells. In endometrial cells, tamoxifen, but
not raloxifene, acts like estrogen by stimulating the recruitment of coactivators
to a subset of genes. The estrogen-like activity of tamoxifen in the uterus
requires a high level of steroid receptor coactivator 1 (SRC-1) expression. Thus
cell type– and promoter-specific differences in coregulator recruitment determine the cellular response to SERMs.
Tamoxifen and raloxifene are selective estrogen receptor modulators (SERMs) that bind
the estrogen receptor (ER) and modulate ERDepartment of Adult Oncology, Dana-Farber Cancer
Institute, 44 Binney Street, and Department of Medicine, Brigham and Women’s Hospital and Harvard
Medical School, Boston, MA 02115, USA.
*To whom correspondence should be addressed. Email: myles_brown@dfci.harvard.edu

mediated gene transcription. Tamoxifen is an
effective treatment for all stages of hormoneresponsive breast cancer and can prevent
breast cancer in high-risk women (1). However, tamoxifen has partial estrogenic activity
in the uterus and is associated with an increased incidence of endometrial hyperplasia
and cancer. Raloxifene, approved for the prevention and treatment of osteoporosis in postmenopausal women, also appears to prevent
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breast cancer, but it does not increase the
incidence of endometrial cancer. The National Cancer Institute supported “Study of Tamoxifen and Raloxifene” (STAR Trial) is
currently being conducted to compare the
safety and effectiveness of these two agents
for the prevention of breast cancer in postmenopausal women (2).
The molecular mechanism underlying the
tissue-specificity of SERM action is not
clear. The crystal structures of the liganded
ER hormone-binding domain (HBD) indicate
that both tamoxifen and raloxifene can act as
ER antagonists by competing with estradiol
(E2) for binding and by inducing conformational changes that block the interaction of
ER with coactivator proteins (3, 4). However,
this does not explain how SERMs act as
agonists or the differences in the spectrum of
activity among various SERMs.
Estrogen receptor can regulate gene transcription either by binding directly to the promoter of target genes or by binding indirectly
through a mechanism involving other transcription factors such as Sp1 and AP1. Genes regulated through direct ER binding, such as CATD
(encoding cathepsin D) (5) and EBAG9 (encoding ER-binding fragment-associated antigen 9)
(6, 7), typically harbor an estrogen responsive
element (ERE) with a consensus sequence of
5⬘-GGTCAnnnTGACC-3⬘ in their promoters.
Genes regulated by binding ER indirectly include c-Myc (8) and insulin-like growth factor-I
(IGF-I) (9), whose promoters do not contain a
classical ERE.
We examined transcriptional responses to
tamoxifen and raloxifene in the mammary carcinoma cell line MCF-7 and the endometrial
carcinoma cell line Ishikawa. In both cell types,
estradiol (E2) induced the expression of both
the directly bound ER target genes CATD and
EBAG9 and the indirectly bound target genes
c-Myc and IGF-I (Fig. 1). Neither tamoxifen
nor raloxifene stimulated the expression of
CATD or EBAG9 in either MCF-7 or Ishikawa
cells (Fig. 1). It is noteworthy, however, that in
Ishikawa cells, but not in MCF-7 cells, tamoxifen, but not raloxifene, induced the expression
c-Myc and IGF-I, whose promoters do not contain a classical ERE. Similar tissue-specific results were also obtained in another endometrial
carcinoma cell line ECC-1 and another mammary carcinoma cell line T47-D (10). These
observations suggest that promoter context is
one of the determinants for tissue-specific activities of tamoxifen.
Estrogen receptor–mediated transcriptional activation is associated with the recruitment of coactivators, such as AIB1, GRIP1,
SRC-1, CBP, p300, and pCAF, and subsequent histone acetylation (11–14). In contrast, antagonist-liganded ER is able to recruit
corepressors (15–18). Previously, we showed
in MCF-7 breast cancer cells that, when
bound by tamoxifen, ER recruits the core-
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pressors NCoR and SMRT and a subset of
histone deacetylases (HDACs) to target promoters (18). Further examination of the recruitment of ER coregulators to target gene
promoters by chromatin immunoprecipitation
(ChIP) revealed that, in MCF-7 cells as well

as in Ishikawa cells, both tamoxifen and
raloxifene induce the recruitment of corepressors and HDACs to the CATD promoter (Fig.
2A, lower panels). In striking contrast, in
Ishikawa cells, but not in MCF-7 cells, instead of inducing the recruitment of a coreFig. 1. Stimulation of c-Myc and
IGF-I expression by tamoxifen only
in endometrial carcinoma cells.
MCF-7 cells (A) or Ishikawa cells
(B) were grown in phenol red–free
Dulbecco’s modified Eagle’s medium (DMEM) supplemented with
5% charcoal-dextran–stripped fetal bovine serum (FBS) for at least
3 days and left untreated or treated with 100 nM of 17␤-estradiol
(E2), 1 M of 4-hydroxytamoxifen
(tamoxifen), or 1 M of raloxifene
for different times. Total RNAs
were extracted using TRIzol Reagent (Invitrogen Corp., Carlsbad,
CA), and the expression of c-Myc,
IGF-I, EBAG9, or cathepsin D genes
was measured by real-time reverse
transcriptase (RT ) polymerase
chain reaction (PCR) using the ABI
PRISM 7700 Sequence Detector
and the TaqMan EZ RT-PCR kit
(Applied Biosystems, Foster City,
CA).

Fig. 2. Coregulator recruitment on ER target gene promoters. MCF-7 cells or Ishikawa cells were
grown in phenol red–free DMEM supplemented with 5% charcoal-dextran–stripped FBS for at least
3 days and left untreated (C) or treated with 100 nM of E2 (E), 1 M of 4-hydroxytamoxifen ( T),
or 1 M of raloxifene (R) for 45 min. ChIP assays (18) were performed using specific antibodies
against (A) NCoR, SMRT, and HDAC4; and HDAC2 (Santa Cruz Biotechnology, Santa Cruz, CA); and
(B) ER␣ (Ab-10, NeoMarkers, Fremont, CA); SRC-1 (a mouse monoclonal); GRIP1 (rabbit polyclonal); AIB1 (affinity-purified rabbit polyclonal); CBP (mouse monoclonal AC26); and acetylated
histones (AcH) (Upstate Biotechnology, Lake Placid, NY).
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pressor complex, tamoxifen, but not raloxifene, induced the recruitment of a coactivator complex including SRC-1, AIB1, and
CBP to the c-Myc promoter (Fig. 2B, upper
panels, lanes 7, 15, 19). Tamoxifen-stimulated coactivator recruitment was accompanied
by histone acetylation (Fig. 2B, upper panels,
lane 23) consistent with the current model of
gene activation by nuclear receptors. Tamoxifen-induced coactivator recruitment to the
c-Myc promoter was also detected in ECC-1
cells and to the IGF-I promoter in both endometrial cancer cell lines (10).
As ER regulates the rate of gene transcription through its association with coregulators,
the overall balance of the relative expression
levels of coactivators and corepressors may be
an important determinant of the tissue-specificity of SERMs. Examination of the expression
levels of ER␣ and a variety of coregulators
indicated similar levels of expression in MCF-7
and Ishikawa cells with the exception of SRC-1
(Fig. 3A), whose expression is low in MCF-7
compared with that in Ishikawa cells. The high
level of SRC-1 expression in endometrial cells
as compared with mammary cells was confirmed in several different cell lines (10). To
investigate whether this difference in the level of

SRC-1 expression explained the ability of tamoxifen to stimulate c-Myc and IGF-I transcription, we first overexpressed SRC-1 in MCF-7
cells. Remarkably, expression of both c–Myc
and IGF-I was stimulated by tamoxifen in SRC1–transfected MCF-7 cells but not in GRIP1- or
AIB1-transfected cells (Fig. 3B). This finding
supports our conclusion that a high level of
SRC-1 expression is sufficient to support the
agonist activity of tamoxifen.
To determine whether SRC-1 is required for
tamoxifen agonism, we silenced its expression
in Ishikawa cells by RNA interference using
short interfering RNA (siRNA) molecules (10,
19). Reduction of SRC-1 levels in Ishikawa
cells eliminated tamoxifen-stimulated expression of c-Myc and IGF-I (Fig. 4A). It was
interesting that SRC-1 silencing had only minimal effects on the E2-stimulated expression of
c-Myc and IGF-I. In contrast, silencing of AIB1
expression led to a modest decrease in both E2and tamoxifen-stimulated expression of c-Myc
and IGF-I (Fig. 4A). These results strongly suggest that, although AIB1 plays a role in the
maximal activity of both estrogen and tamoxifen, SRC-1 is specifically necessary for the
agonist activity of tamoxifen in endometrial
cells. These observations also suggest that the

Fig. 3. (A) Comparison of
SRC-1 expression levels
in endometrial carcinoma
cells and in mammary
carcinoma cells. (A) Cells
were grown in phenol
red–free DMEM supplemented with 5% charcoal - dextran – stripped
FBS. Total proteins were
extracted, and Western
blottings were performed
using antibodies against
ER␣, CBP, AIB1, GRIP1,
SRC-1, p300 (mouse
monoclonal RW128),
NCoR, SMRT, HDAC2,
and HDAC4. (B) Stimulation of c-Myc expression
by tamoxifen in MCF-7
cells overexpressing SRC1. MCF-7 cells were seeded in phenol red–free
DMEM supplemented
with 5% charcoal-dextran-stripped FBS for 24 hours and were transfected with an expression construct
for SRC-1, GRIP1, or AIB1 by using the Lipofectamine 2000 Reagent (Invitrogen Corp.). Forty-eight hours
after transfection, cells were treated with 100 nM of 17␤-estradiol (E2), 1 M of 4-hydroxytamoxifen
(tamoxifen), or 1 M of raloxifene for different times. The TRIzol Reagent was used to extract total
RNAs for measuring mRNA level by real-time RT-PCR.

specific coactivator requirements for estrogenand tamoxifen-stimulated gene expression are
distinct.
To determine whether SRC-1 expression
was required for the growth stimulatory effects
of tamoxifen in endometrial cells, we examined
the effects of SRC-1 silencing on tamoxifenstimulated cell-cycle progression in Ishikawa
cells (Fig. 4B). As was the case for c-Myc and
IGF-I expression, SRC-1 silencing abolished
tamoxifen-stimulated cell-cycle progression but
had only minimal effects on E2-stimulated cellcycle progression. These results indicate that
SRC-1 is a necessary determinant for the estrogenic effect of tamoxifen in endometrial cells.
In summary, in the breast where tamoxifen
and raloxifene are both antagonists, both
SERMs induce the recruitment of corepressors
and not coactivators to ER target promoters. In
contrast, in the endometrium where tamoxifen
acts as an agonist and raloxifene as an antagonist, tamoxifen recruits coactivators instead of
corepressors to ER target genes that do not
contain a classical ERE, such as c-Myc and
IGF-I. Finally, SRC-1 is required for the estrogenlike properties of tamoxifen in the endometrium.
It is unclear how coactivators are recruited
by tamoxifen-bound ER to promoters that do
not contain an ERE. Whether the ER AF-1
domain implicated in the agonist activity of
tamoxifen (20–23) or the reported in vitro
interactions of SRC-1 with AF-1 (24, 25) are
relevant to the recruitment of SRC-1 by tamoxifen-bound ER remains to be shown. It
may be that the binding of coactivators to
tamoxifen-liganded ER is blocked when ER
is directly bound to DNA through a classical
ERE, but that when interacting with promoters indirectly, tamoxifen-bound ER adopts a
conformation that promotes SRC-1 binding.
These experiments are based on a limited
number of ER target genes and coactivators. It
remains to be determined if c-Myc and/or IGF-I
are the critical genes involved in tamoxifenstimulated endometrial growth or endometrial
cancer. However, c-Myc has been implicated in
cell growth, proliferation, apoptosis, and malignant transformation (26). In addition, overexpression of c-Myc and c-Myc gene amplification have been reported in a variety of malignancies including endometrial cancer (27, 28).
Likewise, the roles of IGF-I in cell proliferation
and survival have also been well established
(29).
Finally, our results do not exclude the possibility that other as-yet-undetermined cell-specific factors may contribute to the spectrum of
SERM action. Our findings, however, do establish that cell type– and promoter-specific differences in coregulator recruitment plays a critical
role in determining SERM function in the breast
and uterus and offers a paradigm for understanding SERM action in other important target organs such as the brain, skeleton, and cardiovascular system.
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Fig. 4. (A) The effect of SRC-1
silencing on tamoxifen-stimulated
gene expression in Ishikawa cells.
Ishikawa cells were seeded into
10-cm polystyrene cell-culture
dishes (Becton Dickinson, Franklin
Lakes, NJ) with phenol red–free
DMEM supplemented with 5%
charcoal-dextran-stripped FBS for
24 hours and transfected with 5
g/dish of double-stranded, short
interfering RNAs (siRNAs) for SRC1, AIB1, or lamin A/C using the
Oligofectamine Reagent (Invitrogen Corp.). Single-stranded RNAs
were synthesized by Dharmacon
Research, (Lafayette, CO). Before
transfection, single-stranded RNAs
were incubated at 90°C for 1 min,
followed by annealing in annealing
buffer (100 mM potassium acetate, 30 mM Hepes-KOH, pH 7.4,
and 2 mM magnesium acetate) at
37°C for 2 hours. Forty-eight
hours after transfection, cells were
treated with 100 nM of 17␤-estradiol (E2), 1 M of 4-hydroxytamoxifen (Tamoxifen), or 1 M of
raloxifene. The TRIzol reagent was
used to extract total RNAs for analyzing c-Myc and IGF-I mRNA by
real-time RT-PCR. Transfection efficiency was monitored by cotransfection with an Escherichia
coli lacZ construct. (B) The effect
of SRC-1 silencing on tamoxifenstimulated cell-cycle entry. Ishikawa cells grown in phenol red–
free DMEM supplemented with
5% charcoal-dextran–stripped FBS
were cotransfected with 5 g of
SRC-1 siRNAs and a green fluorescent protein construct ( pEGFP, Clontech) or cotransfected with
lamin A siRNA and pEGFP. Forty-eight hours after transfection, cells were treated with 100 nM of
17␤-estradiol (E2) or 1 M of 4-hydroxytamoxifen ( T) for another 16 hours. Cells were then
collected and resuspended in PBS with 2% glucose and 3% paraformaldehyde. After permeabilization with ethanol, cells were stained with propidium iodide solution (69 M propidium iodide and
38 mM sodium citrate). Cell-cycle data were collected with FACScan (Becton Dickinson Immunocytochemistry System) and analyzed with ModFit LT (Verity Software House, Topsham, ME).

Television Viewing and
Aggressive Behavior During
Adolescence and Adulthood
Jeffrey G. Johnson,1* Patricia Cohen,1 Elizabeth M. Smailes,1
Stephanie Kasen,1 Judith S. Brook2
Television viewing and aggressive behavior were assessed over a 17-year interval in a community sample of 707 individuals. There was a significant
association between the amount of time spent watching television during
adolescence and early adulthood and the likelihood of subsequent aggressive
acts against others. This association remained significant after previous aggressive behavior, childhood neglect, family income, neighborhood violence,
parental education, and psychiatric disorders were controlled statistically.
Three to five violent acts are depicted in an
average hour of prime-time television and
20 to 25 violent acts are depicted in an
average hour of children’s television (1–3).
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Research has indicated that viewing television violence is associated with aggressive
behavior (4–6 ). However, important questions regarding the nature and direction of
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this association remain unanswered. Several theories hypothesize that television violence contributes to the development of
aggressive behavior (7, 8). An alternative
hypothesis is that some or all of the association is due to a preference for violent
television programs among aggressive individuals (9). Research has provided support for both hypotheses (10). It has also
been hypothesized that certain environmental characteristics, such as living in an unsafe neighborhood and being raised by neglectful parents increase the likelihood of
both aggressive behavior and viewing televised violence. This hypothesis has not
been extensively investigated.
Experimental and longitudinal studies
have provided considerable support for the
hypothesis that children’s viewing of televised violence is associated with subsequent increases in aggressive behavior (11).
However, most of these studies have inves-
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