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Abstract

AIM: To investigate the colocalization, density and profile of neuronal areas of enteric neurons in the ileum of male obese mice. 
METHODS: The small intestine of male mice in an obese group (OG) (C57BL/6J ob/ob) and control group (CG) (+/+) were used. The tissues were analyzed with a double immunostaining technique for the P2X2 receptor and nitric oxide synthase (NOS), choline acetyl transferase (ChAT) and calretinin (Calr) immunoreactivity (ir). Also, we investigate the density and profile of neuronal areas of the NOS-, ChAT- and Calr-ir neurons in the myenteric plexus. Myenteric neurons were labeled using an NADH-diaphorase histochemical staining method.
RESULTS: The analysis demonstrated that the P2X2 receptor was expressed in the cytoplasm and in the nuclear and cytoplasmic membranes only in the CG. Neuronal density values (neuron/cm2) were decreased 31% (CG: 6,579 ± 837; OG: 4,556 ± 407) and 16.5% (CG 7,796 ± 528; OG 6,513 ± 610) in the NOS-ir and calretinin-ir neurons in the OG, respectively (P < 0.05). Density of ChAT-ir (CG: 6,200 ± 310; OG: 8,125 ± 749) neurons significantly increased 31% in the OG (P < 0.05). Neuron size studies demonstrated that NOS, ChAT, and Calr-ir neurons did not change between the CG and OG groups. The examination of NADH-diaphorase-positive myenteric neurons revealed an overall similarity between the OG and CG. 
CONCLUSION: The male ob/ob mice used may exert its effects by promoting a decrease in P2X2 receptor expression and modifications in the density of the NOS-ir, ChAT-ir and CalR-ir myenteric neurons.
© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: The neuronal density (neuron/cm2) of nitric oxide synthase- and calretinin-ir neurons are decreased and the density of choline acetyl transferase-ir neurons is significantly increased in male ob/ob mice. In addition, the P2X2 receptor is only expressed in the enteric neurons of healthy mice. These findings have clinical relevance for understanding alterations in gastrointestinal motility in obesity.
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Introduction
Currently, obesity is not considered a single disorder but a multifactorial disease, with a complex and often polygenic nature[1]. Many physiological and pathological processes of the gastrointestinal tract rely on the integrity of the enteric nervous system, and this integrity is essential for normal functioning. The submucosal plexus and the myenteric plexus are components of the enteric nervous system and are distributed throughout the gastrointestinal tract[2]. The functions of enteric neurons in the mouse enteric system have been elucidated by studying the chemical coding of these neurons[3-5]. Previous studies in obese mice have revealed decreased intestinal motility[6] and alterations in the morphology of the myenteric plexus[7-9]. The authors of these studies have proposed that changes in the enteric nervous system can be regarded as factors for the development and maintenance of obesity.
In the nervous system, adenosine 5’-triphosphate (ATP) is a neurotransmitter that binds to the P2X family of receptors, consisting of P2X1, P2X2, P2X3, P2X4, P2X5, P2X6 and P2X7[10]. Electrophysiological studies of the myenteric plexus have shown that 80%-90% of neurons have P2X receptors [11]. Immunohistochemical studies have also shown that P2X receptors are expressed in the myenteric and submucosal plexus of the guinea pig[12-16], rat[17,18] and mouse[19,20]. The presence of the P2X2 receptor in the enteric neurons of female mousece has also been shown[9]. However, the presence of the P2X2 receptor in the myenteric plexus of male obese mouse has not yet been studied.

In the present work, we used immunohistochemical and histochemical methods to analyze the effects of obesity on the chemical coding of the P2X2 receptor, choline acetyltransferase (ChAT), calretinin and nitric oxide synthase (NOS) in the small intestine myenteric ganglia of obese male mice. We also analyzed the effects of obesity on neuronal density and the profile area of these neurons.

Materials and Methods 
Animals

Male, 11-month-old mice were used. The six ob/ob mice were obese group (OG) and the six C57BL/6J mice comprised the control group (CG). The animals were obtained from the Breeding Center at the State University of Campinas (CEMIB). The mice were maintained in a cage with six mice per cage in an artificially lit room with a 12-h light/dark cycle and were supplied ad libitum with water and a standard pellet diet (Nuvilab, São Paulo, Brazil). For experiments, animals were euthanized in a CO2 chamber. All experimental procedures were approved by the Institutional Animal Care and Use Committee of the Biomedical Science Institute of the University of São Paulo. The biochemical analysis of the blood for was done as described in Mizuno et al[9] 2012.
Immunohistochemistry

Ileum samples were and placed in PBS (phosphate-buffered saline, pH 7.2) to which nicardipine (Sigma, United States) was added. The samples were prepared for double-label immunohistochemistry as described in Mizuno et al[9] 2012. Quantitative analyses were conducted with a Nikon 80i epifluorescence microscope, and the samples were analyzed using a Zeiss confocal scanning laser system. The analyses of neuronal double labeling; the  density of myenteric neurons positive for the P2X2 receptor, ChAT, calretinin and NOS; and the cell body area profiles were obtained as described in Mizuno et al[9] 2012.
Histochemical methods

The histochemical method was performed as described in Mizuno et al[9]. Using NADH-diaphorase staining, the myenteric plexus was observed by the presence of a formazan reaction product filling the perikaryon in addition to large, round, unstained nuclei. The profile areas of the nerve cell bodies and the numbers of neurons were measured as described in Mizuno et al[9] 2012.

Statistical analysis

Differences between the studied groups were analyzed using an analysis of variance (one-way ANOVA) and Student’s t-test. The results were considered significant when P < 0.05 and are expressed as the means ( SE[9].

Results
Body weight of the OG animals was significantly increased (by 90%) compared to the CG (Table 2). The ileum area was increased by 40% in the obese group compared to the control group (Table 2). The plasma glucose levels were 224.7 ± 50 (mg/dL) and 195.5 ± 93.5 (mg/dL) in the CG and OG mice, respectively (Table 2).

Qualitative analysis 
Immunohistochemistry for the P2X2 receptor, NOS, ChAT and calretinin was performed in myenteric neurons in the CG and OG (Figures 1 and 2). The expression of the P2X2 receptor was decreased in the neurons of myenteric plexus of the OG mice (Figures 1 and 2). The P2X2 receptor immunoreactivity was evident throughout the cytoplasm and on the membrane and nuclear surfaces of the nerve cells in the CG (Figures 1 and 2). NOS immunoreactive (-ir) neurons were observed both the CG and OG groups. Some of the NOS neurons exhibited Dogiel type I morphology (Figure 1). ChAT-ir neurons were also observed; ChAT immunoreactivity was observed in the cytoplasmic membranes of neurons in the myenteric ganglia of both the CG and OG (Figure 1). The calretinin immunoreactivity was similar to that observed in the ChAT neurons and showed Dogiel types I and II morphology (Figure 2).

NADH-diaphorase histochemistry provided general information about the myenteric neuron population; our qualitative examination showed a similarity between the CG and OG. The formazan reaction product stained the neuronal cytoplasm, while the neuronal nuclei appear unstained (Figure 3). 

Quantitative analysis 
Colocalization: Double labeling for the P2X2 receptor with ChAT, NOS, or calretinin was performed to examine the chemical coding of the myenteric neurons of the CG and the OG. P2X2 receptor-ir was not evident in the neurons of the obese group; thus, this analysis was not possible in this group. In the CG, the percentage of P2X2-ir neurons and NOS immunoreactive neurons was 23.4 ± 2.6. Conversely, 99% ± 1% of NOS-ir neurons colocalized with the P2X2 receptor. The percentage of P2X2-ir receptor neurons that colocalized with ChAT-ir neurons was 34.1% ± 5.3%. In contrast, the percentage of ChAT-ir neurons were also positive for the P2X2 receptor was 100%. The colocalization of the P2X2-ir receptor with Calr-ir neurons was 31.9% ± 6%, and the Calr-ir neurons colocalized 100% with the P2X2-ir receptor neurons.
Neuronal density and number of neurons per ganglia: We observed a decrease of 31% and 16.5% in the density of NOS-ir and Calr-ir neurons, respectively (Figure 4). The density of ChAT-ir neurons significantly increased by 31%. In addition, the neuronal density of P2X2-ir neurons in the CG was 25800 ± 2300 cm2 (Figure 4). The quantitative analysis of the NADH-diaphorase density showed an increase of 8% in the OB group; however, the statistical analysis detected no significant difference (P > 0.05) (Figure 4). The number of neurons per ganglia was also assessed; there were no significant differences in the numbers of NOS-ir neurons per ganglion, ChAT-ir neurons per ganglion, or calretinin-ir neurons per ganglion between the CG and the OG (Figure 4). Evaluation of the neuron number per ganglia in the NADH-diaphorase-positive neurons did not show a significant difference (P > 0.05). The values of neurons/ganglia were 31.3 ± 4.9 (CG) and 37.1 ± 10.6 (OG) (Figure 4). 
Dogiel Type I and Dogiel Type II neurons were detected in the calretinin-ir neurons (Figure 4). The number of the Dogiel type I /cm2 in control and obese groups was 6595 ± 300/cm2 and 5477 ± 345/cm2, respectively, showing a significant decrease of 20.4% (P < 0.05). There were 1,365 ± 270 cm2 and 1184 ± 142/cm2 Dogiel type II /cm2 in the control group  and the obese group, respectively, with no significant difference between the groups (P > 0.05) (Figure 4).

Neuronal sizes: The average size of the cell perikary in the myenteric plexus neurons of the P2X2 receptor, NOS, ChAT, and Calr-ir neurons did not change between the CG and the OG (P > 0.05) (Figure 5). Evaluations of the neuronal size of NADH-diaphorase-positive neurons also did not show a significant difference (P > 0.05); the profile areas of the cell body were 364.8 ± 37.6 μm2 (CG) and 372.8 ± 34.6 μm2 (OG) (Figure 5). The size distributions of the myenteric neurons of the CG and OG groups are shown in Figure 6.
Discussion
Disorders of intestinal motility have been documented in obese individuals[21]. The present study revealed that the body weight of obese mice was twice that of control mice (P < 0.05). The ileum area in the OG increased by 29.6%, which is consistent with the results of Kiely et al[6] (2005), who showed that the level of an obesity-associated gene correlated with increased body weight in mice and that the mean overall length of the small intestine of obese mice was 33.9 cm compared to 28.0 cm in control mice. 

In the present work, we used ob/ob mice, which is an excellent model to study obesity[9,22] and has been to be characterized by motor and sensory nerve conduction deficits, which are also characteristics of humans with obesity and diabetes[23]. 
Chemical coding

We analyzed both excitatory and inhibitory motor neurons, along with interneurons, using antibodies against NOS, ChAT and calretinin, which are markers for many of the neuronal subtypes in the mouse small intestine[3-5] (Table 1). Mizuno et al[9] (2012) studied female obese mice and also found similar levels of ChAT-ir, NOS-ir and calretinin-ir neurons.
In the present work, ChAT-ir neurons were present in the myenteric plexus of the CG and the OG, as has been shown in other species[24]. Furthermore, all calretinin-ir neurons were also ChAT-ir, confirming that they were cholinergic excitatory motor neurons[3,4].

Previous studies have demonstrated the distribution of the P2X2 receptor n the guinea pig[12-16], the rat[17,18], and the mouse[19,20]. We observed that the P2X2 receptor was present in the cytoplasm of myenteric neurons only in the CG; in the OG, the P2X2 receptor expression decreased in the myenteric neurons. The colocalization of the various neuronal markers we analyzed confirms the distribution of P2X2 receptors in NOS, ChAT and calretinin-ir myenteric neurons in the CG. Mizuno et al[9] (2012) demonstrated the presence of the P2X2 receptor in the female ob/ob mouse myenteric plexus. These data suggest that the P2X2 receptor has differential staining in ob/ob female and male animals and that it did not change the neurochemical coding in female mice. Alterations in the P2X2 receptor and P2X7 receptor have been demonstrated in undernourished and refeeding rats[25,26] and I/R[27,28]. A variety of different activities in the gut involve purinergic signaling, such as synaptic transmission and peristalsis in the myenteric plexus. Studies on purinoceptors as therapeutic targets for gut disorders are currently underway[29,30].
Alterations in the distribution of P2X receptors occur not only over the course of maturation and differentiation of neurons but also result from insults such as hypoxia, ischemia, mechanical stress, and inflammation. Many neurodegenerative conditions involve purinergic mechanisms, which may cause pathophysiological effects[31,32]. 

Neuronal density 
Alterations in the number of neurons per unit of area (density) have been reported in the small and large intestine as a result of malnutrition protocols[25,26,33,34] and following intestinal ischemia and reperfusion (I/R)[27,28,35].

In the male ob/ob group, NOS-ir and calretinin-ir neurons per area decreased by 30% and 16%, respectively. This result is explained by the 40% become greater in size in the area of the small intestine in the OG. ChAT-ir neurons increased by 31%. In addition, the increased ChAT-ir neurons may be due to neuronal plasticity in the male ob/ob mice. In female ob/ob mice, Mizuno et al[9] (2012) have shown a decrease of 49% and 57% in the density of NOS-ir neurons and ChAT-ir neurons, respectively. Using immunohistochemistry methods, Surendram and Kondapaka (2005)[8] also observed a decreasing trend in the inhibitory motor neurons in the duodenum of obese diabetic mice. These authors also demonstrated a decrease in nNOS expression in male obese diabetic animals compared to male obese controls by RT-PCR; in contrast, female obese diabetic animals had higher levels of nNOS compared to female obese controls[8]. The difference observed in the myenteric neurons may also be due to gender differences. 

The NADH-diaphorase method is a marker for enteric neurons and is commonly used in protocols studying the effects of undernourishment, refeeding and aging on enteric neurons[33,34,36]. In the present study results showed that the density of the NADH-diaphorase-positive neurons increased 8% in the ileum of male obese mice, but this difference was not significant.  In a previous study, the results of the NADH-diaphorase female myenteric density neurons in obese mice showed a tendency toward a decrease in density[9]. The difference between the male and female ob/ob mice indicates that gender may affect the results.
Neuronal size

Studies have shown that undernutrition[25,26,33,34] and ischemia and reperfusion[27,28,35] affect the neuron size profile of the gastrointestinal tract. In the present work, the results of neuronal staining for NOS, ChAT, calretinin and NADH did not show a change in the cell profile of male obese mice compared to the control group. In female ob/ob mice, Mizuno et al[9] (2012) showed that the areas in the cellular profiles were larger in the obese group by 34%, 35% and 17% for ChAT-ir, NOS-ir and calretinin-ir neurons, respectively. Previous studies have also reported alterations in the neuronal areas of diabetic animals, such as an increase in the profile area of the myenteric plexus in rats with diabetes[37,38]. This suggests that obesity may differentially affect males and females. In the present work, the distribution of the neurons was between 100-600 µm2, which is in agreement with the literature[9].
The extensive innervation of the gut makes elucidating the processes involved in obesity difficult. The present study demonstrates that obesity can differently affect neuronal subtypes. These findings have clinical relevance for understanding alterations in gastrointestinal motility in obesity. 
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Figure 1 examine of the immunoreactivity for the P2X2 receptor, nitric oxide synthase, choline acetyl transferase and the merged image. Immunoreactivity for the P2X2 receptor (A, G), NOS (B, E), ChAT (H, K) and the merged image (C-L) was examined in myenteric plexus neurons from the control group (CG) (A-C, G-I) and the obese ob/ob group (OG) (D-F, J-L). Single arrows show the double-labeled P2X2 receptor and NOS-ir neurons in the CG (A-C) and OG (D-F). Double-labeling for P2X2 and ChAT in CG (G-I) and OG (J-L) neurons is indicated by arrows. Note that the P2X2 receptor did not label myenteric neurons in the OG (D, J). Scale bars = 20 µm. NOS: nitric oxide synthase; ChAT: choline acetyl transferase; CG: control group; OG: obese group.
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Figure 2 examine of the immunoreactivity for P2X2 receptor and calretinin. Immunoreactivity for the P2X2 receptor (A, C) and calretinin (B, C, E, F) was examined in myenteric plexus neurons from the control group (CG) (A-C) and the obese ob/ob group (OG) (D-F). Single arrows show the double-labeled P2X2 receptor and calretinin-ir neurons in the CG (A-C). Note that the P2X2 receptor did not label myenteric neurons in the OG (D, F). Scale bars = 20 µm. Calr: calretinin; CG: control group; OG: obese group.
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Figure 3 Ileum myenteric neurons labeled for nicotinamide adenine dinucleotide-diaphorase activity in the control group (A, B) and the obese group (C, D). Arrows show stained myenteric neurons. CG: Control group; OG: Obese group.
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Figure 4 Neuronal density and number of neurons per ganglia. Neuronal density (neurons/cm2) (A), neurons per ganglion (B) immunoreactive for the P2X2 receptor, nitric oxide synthase (NOS), acetyltransferase (ChAT), and calretinin and positive for nicotinamide adenine dinucleotide-diaphorase (NADH) activity in the ileum myenteric plexus of control and obese male mice; the densities of Dogiel Type I and II neurons immunoreactive for calretinin (C) in control and obese mice. aP < 0.05 vs control, mean ± SE, Student’s t test. 
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Figure 5 Neuronal sizes. Cell body profile area (µm2) of neurons immunoreactive for the P2X2 receptor, nitric oxide synthase (NOS), choline acetyltransferase (ChAT), and calretinin and positive for nicotinamide adenine dinucleotide-diaphorase (NADH) activity in the ileum myenteric plexus of control and male obese mice. Mean ± SE, Student’s t test. 
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Figure 6 size distributions of the myenteric neurons of the control group and obese group. Frequency distribution of neuronal size profiles (µm2) for neurons immunoreactive for the P2X2 receptor (A), nitric oxide synthase (NOS) (B), choline acetyltransferase (ChAT) (C), and calretinin (D) and positive for nicotinamide adenine dinucleotide-diaphorase (NADH) (E) activity in the ileum myenteric plexus of control (white bars) and obese (black bars) male mice.
Table 1 Characteristics of primary antibodies
	Tissue antigen
	Host
	Dilution
	Code and reference

	P2X2 receptor
	Rabbit
	1:120
	AB5244, Chemicon

	NOS (nitric oxide synthase)
	Sheep
	1:2000
	H205[38]

	ChAT (choline acetyltransferase)
	Goat
	1:50
	AB144P, Chemicon

	Calretinin
	Goat
	1:100
	CG1, Swant

	Donkey anti-rabbit IgG Alexa 488
	
	1:500
	Molecular probes

	Donkey anti-sheep IgG Alexa 594
	
	1:100
	Molecular probes


NOS: nitric oxide synthase; ChAT: choline acetyl transferase; Calr: calretinin; CG: control group.
Table 2 Body weight (g), small intestine length (cm2) and glucose level in control and obese male mice
	
	Control group
	Obese group

	Body weight (g) 
	32.5 ± 0.7
	64.7 ± 1a

	Small intestine area (cm2)
	28.4 ( 5.2
	40 ( 3.8 a

	Glucose (mg/dl)
	224.7 ( 50.1
	195.5 ( 93.5


Statically different (aP < 0.05 vs control group) by Student’s t-tests for multiple comparisons.
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				NÚMERO TOTAL DE NEURÔNIOS ID - macho

						MÉDIA						DP

						CM		OBM				CM		OBM

				P2X2		744996						162099

				NOS		189650		181889				42837.4		19202.4

				ChAT		178026		325713				31346.1		48984.5

				CALRETININA		224983		259963				49693.9		26716.6





						162099		NaN

						42837.4		19202.4

						31346.1		48984.5

						49693.9		26716.6



CM
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						162099		NaN

						42837.4		19202.4

						31346.1		48984.5

						49693.9		26716.6



CM

OBM

Número de Neurônios



		P2X2		P2X2		57059.2		306678

		NOS		NOS		44631.7		38145.1

		ChAT		ChAT		92057.5		10458

		CALRETININA		CALRETININA		65924.1		73584.3
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				DENSIDADE - macho

						MÉDIA						DP										Count = 4

						CM		OBM				CM		OBM								Average = 392,75

				P2X2		392.75						35.61										Median = 381,0

				NOS		100.00		69.25				12.73		6.18								Variance = 1268,25

				ChAT		94.25		123.50				4.72		11.39								Standard deviation = 35,6125

				CALRETININA		118.50		99.00				8.02		9.27





						35.6125		NaN

						12.73		6.18

						4.72		11.39

						8.02		9.27



CM

OBM

Número de Neurônios



		P2X2		P2X2		22.91		105.27

		NOS		NOS		26.75		12.19

		ChAT		ChAT		45.65		7.92

		CALRETININA		CALRETININA		33.73		23.54
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Área P2X2 paper

		ÁREA P2X2

		LI		LS		Midpoint		Control		CM

		0		100		50		0.00		0.00

		100		200		150		2.00		2.00

		200		300		250		20.00		20.00

		300		400		350		30.00		30.00

		400		500		450		18.00		18.00

		500		600		550		13.50		13.50

		600		700		650		8.00		8.00

		700		800		750		3.00		3.00

		800		900		850		3.50		3.50

		900		1000		950		1.50		1.50

		1000		1100		1050		0.00		0.00

		1100		1200		1150		0.00		0.00

		1200		1300		1250		0.00		0.00

		1300		1400		1350		0.00		0.00

		1400		1500		1450		0.00		0.00

		1500		1600		1550		0.00		0.00

		1600		1700		1650		0.50		0.50

		1700		1800		1750		0.00		0.00

								100.00		100.00
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Área NOS paper

				DENSIDADE

						MÉDIA						DP

						CM		OBM				CM		OBM

				Dogiel I		82.94		82.26				2.43		1.07

				Dogiel II		17.06		17.74				2.43		1.07





Área NOS paper

						2.43		1.074

						2.43		1.074
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						2.43		1.074

						2.43		1.074
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Área ChAT paper

		Dogiel I		Dogiel I		2.73		3.01

		Dogiel II		Dogiel II		2.73		3.01
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Área ChAT

		CF		CF		2.73		3.01

		OBF		OBF		2.73		3.01
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Área CALRETININA paper

				DENSIDADE

						MÉDIA						DP

						CM		OBM				CM		OBM

				Dogiel I		100.25		83.25				4.57		5.25

				Dogiel II		20.75		18.00				4.11		2.16





Área CALRETININA paper

						4.57		5.25

						4.11		2.16
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Área CALRETININA

						4.57		5.25

						4.11		2.16



Dogiel I

Dogiel II

Número de Neurônios



N.NEUR.TOTAL

		Dogiel I		Dogiel I		20.35		5.35

		Dogiel II		Dogiel II		3.4		4.55
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Densidade

		CF		CF		20.35		5.35

		OBF		OBF		3.4		4.55
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Plan1

		ÁREA P2X2

		LI		LS		Midpoint		CM		CM

		0		100		50		0.00		0.00

		100		200		150		2.00		2.00

		200		300		250		20.00		20.00

		300		400		350		30.00		30.00

		400		500		450		18.00		18.00

		500		600		550		13.50		13.50

		600		700		650		8.00		8.00

		700		800		750		3.00		3.00

		800		900		850		3.50		3.50

		900		1000		950		1.50		1.50

		1000		1100		1050		0.00		0.00

		1100		1200		1150		0.00		0.00

		1200		1300		1250		0.00		0.00

		1300		1400		1350		0.00		0.00

		1400		1500		1450		0.00		0.00

		1500		1600		1550		0.00		0.00

		1600		1700		1650		0.50		0.50

		1700		1800		1750		0.00		0.00

								100.00		100.00
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		ÁREA NOS

		LI		LS		Midpoint		Control		Obese		CM		OBM

		0		100		50		0.00		0.00		0.00		0.00

		100		200		150		3.52		5.03		3.52		5.03

		200		300		250		23.12		31.66		23.12		31.66

		300		400		350		33.67		34.17		33.67		34.17

		400		500		450		20.60		18.59		20.60		18.59

		500		600		550		12.06		7.54		12.06		7.54

		600		700		650		5.03		2.51		5.03		2.51

		700		800		750		1.51		0.50		1.51		0.50

		800		450		850		0.50		0.00		0.50		0.00

		900		400		950		0.00				0.00

								100.01		100.00		100.01		100.00
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		ÁREA NOS

		LI		LS		Midpoint		CM		OBM		CM		OBM

		0		100		50		0.00		0.00		0.00		0.00

		100		200		150		3.52		5.03		3.52		5.03

		200		300		250		23.12		31.66		23.12		31.66

		300		400		350		33.67		34.17		33.67		34.17

		400		500		450		20.60		18.59		20.60		18.59

		500		600		550		12.06		7.54		12.06		7.54

		600		700		650		5.03		2.51		5.03		2.51

		700		800		750		1.51		0.50		1.51		0.50

		800		450		850		0.50		0.00		0.50		0.00

		900		400		950		0.00				0.00

								100.01		100.00		100.01		100.00
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		ÁREA ChAT

		LI		LS		Midpoint		Control		Obese		CM		OBM

		0		100		50		0.00		0.00		0.00		0.00

		100		200		150		14.00		11.00		14.00		11.00

		200		300		250		49.00		42.00		49.00		42.00

		300		400		350		25.50		29.00		25.50		29.00

		400		500		450		7.50		13.00		7.50		13.00

		500		600		550		2.50		2.50		2.50		2.50

		600		700		650		1.50		0.00		1.50		0.00

		700		800		750		0.00		2.00		0.00		2.00

		800		900		850				0.50				0.50

		900		1000		950				0.00				0.00

		1000		1100		1050

		1100		1200		1150

		1200		1300		1250

		1300		1400		1350

		1400		1500		1450

		1500		1600		1550

		1600		1700		1650

		1700		1800		1750

		1800		1900		1850

								100.00		100.00		100.00		100.00
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		ÁREA ChAT

		LI		LS		Midpoint		CM		OBM		CM		OBM

		0		50		25		0.00		0.00		0.00		0.00

		50		100		75		0.00		0.00		0.00		0.00

		100		150		125		1.50		3.00		1.50		3.00

		150		200		175		12.50		8.00		12.50		8.00

		200		250		225		22.50		21.00		22.50		21.00

		250		300		275		26.50		21.00		26.50		21.00

		300		350		325		17.50		18.00		17.50		18.00

		350		400		375		8.00		11.00		8.00		11.00

		400		450		425		6.00		7.50		6.00		7.50

		450		500		475		1.50		5.50		1.50		5.50

		500		550		525		0.50		2.00		0.50		2.00

		550		600		575		2.00		0.50		2.00		0.50

		600		650		625		0.50		0.00		0.50		0.00

		650		700		675		1.00		0.00		1.00		0.00

		700		750		725		0.00		1.00		0.00		1.00

		750		800		775				1.00				1.00

		800		850		825				0.00				0.00

		850		900		875				0.50				0.50

		900		950		925				0.00				0.00

								100.00		100.00		100.00		100.00
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		ÁREA CALRETININA

		LI		LS		Midpoint		Control		Obese		CM		OBM

		0		100		50		0.00		0.00		0.00		0.00

		100		200		150		4.52		7.00		4.52		7.00

		200		300		250		27.14		32.50		27.14		32.50

		300		400		350		35.18		34.00		35.18		34.00

		400		500		450		14.07		11.00		14.07		11.00

		500		600		550		12.56		6.50		12.56		6.50

		600		700		650		5.53		5.00		5.53		5.00

		700		800		750		1.01		2.50		1.01		2.50

		800		900		850		0.00		1.00		0.00		1.00

		900		1000		950				0.50				0.50

		1000		1100		1050				0.00				0.00

								100.01		100.00		100.01		99.50
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		ÁREA CALRETININA

		LI		LS		Midpoint		CM		OBM		CM		OBM

		0		100		50		0.00		0.00		0.00		0.00

		100		200		150		4.52		7.00		4.52		7.00

		200		300		250		27.14		32.50		27.14		32.50

		300		400		350		35.18		34.00		35.18		34.00

		400		500		450		14.07		11.00		14.07		11.00

		500		600		550		12.56		6.50		12.56		6.50

		600		700		650		5.53		5.00		5.53		5.00

		700		800		750		1.01		2.50		1.01		2.50

		800		900		850		0.00		1.00		0.00		1.00

		900		1000		950				0.50				0.50

		1000		1100		1050				0.00				0.00

								100.01		100.00		100.01		99.50
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				NÚMERO TOTAL DE NEURÔNIOS ID - macho

						MÉDIA						DP

						CM		OBM				CM		OBM

				P2X2		744996						162099

				NOS		189650		181889				42837.4		19202.4

				ChAT		178026		325713				31346.1		48984.5

				CALRETININA		224983		259963				49693.9		26716.6





						162099		NaN

						42837.4		19202.4

						31346.1		48984.5

						49693.9		26716.6
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						162099		NaN

						42837.4		19202.4

						31346.1		48984.5

						49693.9		26716.6
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		P2X2		P2X2		57059.2		306678

		NOS		NOS		44631.7		38145.1

		ChAT		ChAT		92057.5		10458

		CALRETININA		CALRETININA		65924.1		73584.3
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				DENSIDADE - macho

						MÉDIA						DP										Count = 4

						CM		OBM				CM		OBM								Average = 392,75

				P2X2		392.75						35.61										Median = 381,0

				NOS		100.00		69.25				12.73		6.18								Variance = 1268,25

				ChAT		94.25		123.50				4.72		11.39								Standard deviation = 35,6125

				CALRETININA		118.50		99.00				8.02		9.27





						35.6125		NaN

						12.73		6.18

						4.72		11.39

						8.02		9.27
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		P2X2		P2X2		22.91		105.27

		NOS		NOS		26.75		12.19

		ChAT		ChAT		45.65		7.92

		CALRETININA		CALRETININA		33.73		23.54
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Frequency (%) NADH









ÁREA - Macho

		ÁREA NOS





		LI		LS		Midpoint		Control		Obese		CM		OBM

		0		100		50		0.00		0.00		0.00		0.00

		100		200		150		8.00		9.50		8.00		9.50

		200		300		250		34.00		36.50		34.00		36.50

		300		400		350		25.50		19.00		25.50		19.00

		400		500		450		16.00		12.50		16.00		12.50

		500		600		550		7.00		9.00		7.00		9.00

		600		700		650		5.00		7.00		5.00		7.00

		700		800		750		3.00		5.00		3.00		5.00

		800		450		850		1.00		1.50		1.00		1.50

		900		400		950		0.00		0.00		0.00		0.00

		1000						0.50				0.50

		1100						0.00				0.00



								100.00		100.00		100.00		100.00







































































































CM	0	100	200	300	400	500	600	700	800	900	1000	0	8	34	25.5	16	7.0000000000000009	5	3	1	0	0.5	OBM	0	100	200	300	400	500	600	700	800	900	1000	0	9.5	36.5	19	12.5	9	7.0000000000000009	5	1.5	0	CF	0	100	200	300	400	500	600	700	800	900	1000	1.8	37.6	33.200000000000003	19.399999999999999	5.6	1.8	0.6	0	OBF	0	100	200	300	400	500	600	700	800	900	1000	0.4	30.2	37.6	16.399999999999999	9.4	3.6	2	0.2	0.2	0	Área Neuronal (mm2)



Frequência (%)
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Control	0	100	200	300	400	500	600	700	800	900	1000	1100	0	8	34	25.5	16	7.0000000000000009	5	3	1	0	0.5	0	Obese	0	100	200	300	400	500	600	700	800	900	1000	1100	0	9.5	36.5	19	12.5	9	7.0000000000000009	5	1.5	0	CM	0	100	200	300	400	500	600	700	800	900	1000	1100	0	8	34	25.5	16	7.0000000000000009	5	3	1	0	0.5	0	OBM	0	100	200	300	400	500	600	700	800	900	1000	1100	0	9.5	36.5	19	12.5	9	7.0000000000000009	5	1.5	0	Área Neuronal (mm2)
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Control	0	100	200	300	400	500	600	700	800	900	1000	1100	0	8	34	25.5	16	7.0000000000000009	5	3	1	0	0.5	0	Obese	0	100	200	300	400	500	600	700	800	900	1000	1100	0	9.5	36.5	19	12.5	9	7.0000000000000009	5	1.5	0	Neuron cell profile (mm2)



Frequency (%) NADH







Control	0	100	200	300	400	500	600	700	800	900	1000	1100	0	8	34	25.5	16	7.0000000000000009	5	3	1	0	0.5	0	Obese	0	100	200	300	400	500	600	700	800	900	1000	1100	0	9.5	36.5	19	12.5	9	7.0000000000000009	5	1.5	0	Área Neuronal (mm2)



Frequência (%)







Control	0	100	200	300	400	500	600	700	800	900	1000	1100	0	8	34	25.5	16	7.0000000000000009	5	3	1	0	0.5	0	Obese	0	100	200	300	400	500	600	700	800	900	1000	1100	0	9.5	36.5	19	12.5	9	7.0000000000000009	5	1.5	0	CM	0	8	34	25.5	16	7.0000000000000009	5	3	1	0	0.5	0	OBM	0	9.5	36.5	19	12.5	9	7.0000000000000009	5	1.5	0	Área Neuronal (mm2)



Frequência (%)









ÁREA - Fêmea

		TIPO II



		Intervalo				Midpoint		CF		OBF		CF		OBF

		0		50		25		0.00		0.00		0.00		0.00

		50		100		75		1.80		0.40		1.80		0.40

		100		150		125		16.00		11.40		16.00		11.40

		150		200		175		21.60		18.80		21.60		18.80

		200		250		225		21.00		21.40		21.00		21.40

		250		300		275		12.20		16.20		12.20		16.20

		300		350		325		12.60		9.60		12.60		9.60

		350		400		375		6.80		6.80		6.80		6.80

		400		450		425		4.40		4.80		4.40		4.80

		450		500		475		1.20		4.60		1.20		4.60

		500		550		525		1.80		2.60		1.80		2.60

		550		600		575		0.00		1.00		0.00		1.00

		600		650		625		0.20		1.40		0.20		1.40

		650		700		675		0.40		0.60		0.40		0.60

		700		750		725		0.00		0.20		0.00		0.20

		750		800		775				0.00				0.00

		800		850		825				0.20				0.20

		850		900		875				0.00				0.00

		900		950		925
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CF	0	50	100	150	200	250	300	350	400	450	500	550	600	650	700	750	800	850	900	0	1.8	16	21.6	21	12.2	12.6	6.8	4.4000000000000004	1.2	1.8	0	0.2	0.4	0	OBF	0	50	100	150	200	250	300	350	400	450	500	550	600	650	700	750	800	850	900	0	0.4	11.4	18.8	21.4	16.2	9.6	6.8	4.8	4.5999999999999996	2.6	1	1.4	0.6	0.2	0	0.2	0	CF	0	50	100	150	200	250	300	350	400	450	500	550	600	650	700	750	800	850	900	0	1.8	16	21.6	21	12.2	12.6	6.8	4.4000000000000004	1.2	1.8	0	0.2	0.4	0	OBF	0	50	100	150	200	250	300	350	400	450	500	550	600	650	700	750	800	850	900	0	0.4	11.4	18.8	21.4	16.2	9.6	6.8	4.8	4.5999999999999996	2.6	1	1.4	0.6	0.2	0	0.2	0	Área Neuronal (µm2)
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ÁREA - Macho & Fêmea

		ÁREA NOS																								0		0

																										0.095		9.5

																										0.365		36.5

		LI		LS		Midpoint		CM		OBM		CF		OBF		CM		OBM		CF		OBF				0.19		19

		0		100		50		0.00		0.00		1.80		0.40		0.00		0.00		1.80		0.40				0.125		12.5

		100		200		150		8.00		9.50		37.60		30.20		8.00		9.50		37.60		30.20				0.09		9

		200		300		250		34.00		36.50		33.20		37.60		34.00		36.50		33.20		37.60				0.07		7

		300		400		350		25.50		19.00		19.40		16.40		25.50		19.00		19.40		16.40				0.05		5

		400		500		450		16.00		12.50		5.60		9.40		16.00		12.50		5.60		9.40				0.015		1.5

		500		600		550		7.00		9.00		1.80		3.60		7.00		9.00		1.80		3.60				0		0

		600		700		650		5.00		7.00		0.60		2.00		5.00		7.00		0.60		2.00				0		0

		700		800		750		3.00		5.00		0.00		0.20		3.00		5.00		0.00		0.20				0		0

		800		450		850		1.00		1.50				0.20		1.00		1.50				0.20				0		0

		900		400		950		0.00		0.00				0.00		0.00		0.00				0.00

		1000						0.50								0.50

		1100						0.00								0.00



								100.00		100.00		100.00		100.00		100.00		100.00		100.00		100.00



CM	0	100	200	300	400	500	600	700	800	900	1000	1100	0	8	34	25.5	16	7.0000000000000009	5	3	1	0	0.5	0	OBM	0	100	200	300	400	500	600	700	800	900	1000	1100	0	9.5	36.5	19	12.5	9	7.0000000000000009	5	1.5	0	CF	0	100	200	300	400	500	600	700	800	900	1000	1100	1.8	37.6	33.200000000000003	19.399999999999999	5.6	1.8	0.6	0	OBF	0	100	200	300	400	500	600	700	800	900	1000	1100	0.4	30.2	37.6	16.399999999999999	9.4	3.6	2	0.2	0.2	0	Área Neuronal (mm2)



Frequência (%)







CM	0	100	200	300	400	500	600	700	800	900	1000	1100	0	8	34	25.5	16	7.0000000000000009	5	3	1	0	0.5	0	OBM	0	100	200	300	400	500	600	700	800	900	1000	1100	0	9.5	36.5	19	12.5	9	7.0000000000000009	5	1.5	0	CF	0	100	200	300	400	500	600	700	800	900	1000	1100	1.8	37.6	33.200000000000003	19.399999999999999	5.6	1.8	0.6	0	OBF	0	100	200	300	400	500	600	700	800	900	1000	1100	0.4	30.2	37.6	16.399999999999999	9.4	3.6	2	0.2	0.2	0	Área Neuronal (mm2)
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CM	0	100	200	300	400	500	600	700	800	900	1000	1100	0	8	34	25.5	16	7.0000000000000009	5	3	1	0	0.5	0	OBM	0	100	200	300	400	500	600	700	800	900	1000	1100	0	9.5	36.5	19	12.5	9	7.0000000000000009	5	1.5	0	CF	0	100	200	300	400	500	600	700	800	900	1000	1100	1.8	37.6	33.200000000000003	19.399999999999999	5.6	1.8	0.6	0	OBF	0	100	200	300	400	500	600	700	800	900	1000	1100	0.4	30.2	37.6	16.399999999999999	9.4	3.6	2	0.2	0.2	0	CM	0	100	200	300	400	500	600	700	800	900	1000	1100	0	8	34	25.5	16	7.0000000000000009	5	3	1	0	0.5	0	OBM	0	100	200	300	400	500	600	700	800	900	1000	1100	0	9.5	36.5	19	12.5	9	7.0000000000000009	5	1.5	0	CF	0	100	200	300	400	500	600	700	800	900	1000	1100	1.8	37.6	33.200000000000003	19.399999999999999	5.6	1.8	0.6	0	OBF	0	100	200	300	400	500	600	700	800	900	1000	1100	0.4	30.2	37.6	16.399999999999999	9.4	3.6	2	0.2	0.2	0	Área Neuronal (mm2)



Frequência (%)
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Área P2X2 paper

		ÁREA P2X2

		LI		LS		Midpoint		CM		CM

		0		100		50		0.00		0.00

		100		200		150		2.00		2.00

		200		300		250		20.00		20.00

		300		400		350		30.00		30.00

		400		500		450		18.00		18.00

		500		600		550		13.50		13.50

		600		700		650		8.00		8.00

		700		800		750		3.00		3.00

		800		900		850		3.50		3.50

		900		1000		950		1.50		1.50

		1000		1100		1050		0.00		0.00

		1100		1200		1150		0.00		0.00

		1200		1300		1250		0.00		0.00

		1300		1400		1350		0.00		0.00

		1400		1500		1450		0.00		0.00

		1500		1600		1550		0.00		0.00

		1600		1700		1650		0.50		0.50

		1700		1800		1750		0.00		0.00

								100.00		100.00
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Área NOS paper

				DENSIDADE

						MÉDIA						DP

						CM		OBM				CM		OBM

				Dogiel I		82.94		82.26				2.43		1.07

				Dogiel II		17.06		17.74				2.43		1.07





Área NOS paper
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Área ChAT paper

		Dogiel I		Dogiel I		2.73		3.01

		Dogiel II		Dogiel II		2.73		3.01
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Área ChAT

		CF		CF		2.73		3.01

		OBF		OBF		2.73		3.01
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Área CALRETININA paper

				DENSIDADE

						MÉDIA						DP

						CM		OBM				CM		OBM

				Dogiel I		100.25		83.25				4.57		5.25

				Dogiel II		20.75		18.00				4.11		2.16





Área CALRETININA paper
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Dogiel I

Dogiel II

Número de Neurônios



N.NEUR.TOTAL

		Dogiel I		Dogiel I		20.35		5.35

		Dogiel II		Dogiel II		3.4		4.55
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Densidade

		CF		CF		20.35		5.35

		OBF		OBF		3.4		4.55
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Plan1

		ÁREA P2X2

		LI		LS		Midpoint		CM		CM

		0		100		50		0.00		0.00

		100		200		150		2.00		2.00

		200		300		250		20.00		20.00

		300		400		350		30.00		30.00

		400		500		450		18.00		18.00

		500		600		550		13.50		13.50

		600		700		650		8.00		8.00

		700		800		750		3.00		3.00

		800		900		850		3.50		3.50

		900		1000		950		1.50		1.50

		1000		1100		1050		0.00		0.00

		1100		1200		1150		0.00		0.00

		1200		1300		1250		0.00		0.00

		1300		1400		1350		0.00		0.00

		1400		1500		1450		0.00		0.00

		1500		1600		1550		0.00		0.00

		1600		1700		1650		0.50		0.50

		1700		1800		1750		0.00		0.00

								100.00		100.00
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		ÁREA NOS

		LI		LS		Midpoint		Control		Obese		CM		OBM

		0		100		50		0.00		0.00		0.00		0.00

		100		200		150		3.52		5.03		3.52		5.03

		200		300		250		23.12		31.66		23.12		31.66

		300		400		350		33.67		34.17		33.67		34.17

		400		500		450		20.60		18.59		20.60		18.59

		500		600		550		12.06		7.54		12.06		7.54

		600		700		650		5.03		2.51		5.03		2.51

		700		800		750		1.51		0.50		1.51		0.50

		800		450		850		0.50		0.00		0.50		0.00

		900		400		950		0.00				0.00

								100.01		100.00		100.01		100.00
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		ÁREA NOS

		LI		LS		Midpoint		CM		OBM		CM		OBM

		0		100		50		0.00		0.00		0.00		0.00

		100		200		150		3.52		5.03		3.52		5.03

		200		300		250		23.12		31.66		23.12		31.66

		300		400		350		33.67		34.17		33.67		34.17

		400		500		450		20.60		18.59		20.60		18.59

		500		600		550		12.06		7.54		12.06		7.54

		600		700		650		5.03		2.51		5.03		2.51

		700		800		750		1.51		0.50		1.51		0.50

		800		450		850		0.50		0.00		0.50		0.00

		900		400		950		0.00				0.00

								100.01		100.00		100.01		100.00
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		ÁREA ChAT

		LI		LS		Midpoint		Control		Obese		CM		OBM

		0		100		50		0.00		0.00		0.00		0.00

		100		200		150		14.00		11.00		14.00		11.00

		200		300		250		49.00		42.00		49.00		42.00

		300		400		350		25.50		29.00		25.50		29.00

		400		500		450		7.50		13.00		7.50		13.00

		500		600		550		2.50		2.50		2.50		2.50

		600		700		650		1.50		0.00		1.50		0.00

		700		800		750		0.00		2.00		0.00		2.00

		800		900		850				0.50				0.50

		900		1000		950				0.00				0.00

		1000		1100		1050

		1100		1200		1150

		1200		1300		1250

		1300		1400		1350

		1400		1500		1450

		1500		1600		1550

		1600		1700		1650

		1700		1800		1750

		1800		1900		1850

								100.00		100.00		100.00		100.00
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		ÁREA ChAT

		LI		LS		Midpoint		CM		OBM		CM		OBM

		0		50		25		0.00		0.00		0.00		0.00

		50		100		75		0.00		0.00		0.00		0.00

		100		150		125		1.50		3.00		1.50		3.00

		150		200		175		12.50		8.00		12.50		8.00

		200		250		225		22.50		21.00		22.50		21.00

		250		300		275		26.50		21.00		26.50		21.00

		300		350		325		17.50		18.00		17.50		18.00

		350		400		375		8.00		11.00		8.00		11.00

		400		450		425		6.00		7.50		6.00		7.50

		450		500		475		1.50		5.50		1.50		5.50

		500		550		525		0.50		2.00		0.50		2.00

		550		600		575		2.00		0.50		2.00		0.50

		600		650		625		0.50		0.00		0.50		0.00

		650		700		675		1.00		0.00		1.00		0.00

		700		750		725		0.00		1.00		0.00		1.00

		750		800		775				1.00				1.00

		800		850		825				0.00				0.00

		850		900		875				0.50				0.50

		900		950		925				0.00				0.00

								100.00		100.00		100.00		100.00
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		ÁREA CALRETININA

		LI		LS		Midpoint		Control		Obese		CM		OBM

		0		100		50		0.00		0.00		0.00		0.00

		100		200		150		4.52		7.00		4.52		7.00

		200		300		250		27.14		32.50		27.14		32.50

		300		400		350		35.18		34.00		35.18		34.00

		400		500		450		14.07		11.00		14.07		11.00

		500		600		550		12.56		6.50		12.56		6.50

		600		700		650		5.53		5.00		5.53		5.00

		700		800		750		1.01		2.50		1.01		2.50

		800		900		850		0.00		1.00		0.00		1.00

		900		1000		950				0.50				0.50

		1000		1100		1050				0.00				0.00

								100.01		100.00		100.01		99.50
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		ÁREA CALRETININA

		LI		LS		Midpoint		CM		OBM		CM		OBM

		0		100		50		0.00		0.00		0.00		0.00

		100		200		150		4.52		7.00		4.52		7.00

		200		300		250		27.14		32.50		27.14		32.50

		300		400		350		35.18		34.00		35.18		34.00

		400		500		450		14.07		11.00		14.07		11.00

		500		600		550		12.56		6.50		12.56		6.50

		600		700		650		5.53		5.00		5.53		5.00

		700		800		750		1.01		2.50		1.01		2.50

		800		900		850		0.00		1.00		0.00		1.00

		900		1000		950				0.50				0.50

		1000		1100		1050				0.00				0.00

								100.01		100.00		100.01		99.50
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				NÚMERO TOTAL DE NEURÔNIOS ID - macho

						MÉDIA						DP

						CM		OBM				CM		OBM

				P2X2		744996						162099

				NOS		189650		181889				42837.4		19202.4

				ChAT		178026		325713				31346.1		48984.5

				CALRETININA		224983		259963				49693.9		26716.6





						162099		NaN

						42837.4		19202.4

						31346.1		48984.5

						49693.9		26716.6



CM

OBM

Número de Neurônios



						162099		NaN

						42837.4		19202.4

						31346.1		48984.5

						49693.9		26716.6



CM

OBM

Número de Neurônios



		P2X2		P2X2		57059.2		306678

		NOS		NOS		44631.7		38145.1

		ChAT		ChAT		92057.5		10458

		CALRETININA		CALRETININA		65924.1		73584.3



CF

OBF

Número de Neurônios

606726

1245610

251644

161094

309737

163568

242138

308600



				DENSIDADE - macho

						MÉDIA						DP										Count = 4

						CM		OBM				CM		OBM								Average = 392,75

				P2X2		392.75						35.61										Median = 381,0

				NOS		100.00		69.25				12.73		6.18								Variance = 1268,25

				ChAT		94.25		123.50				4.72		11.39								Standard deviation = 35,6125

				CALRETININA		118.50		99.00				8.02		9.27





						35.6125		NaN

						12.73		6.18

						4.72		11.39

						8.02		9.27



CM

OBM

Número de Neurônios



		P2X2		P2X2		22.91		105.27

		NOS		NOS		26.75		12.19

		ChAT		ChAT		45.65		7.92

		CALRETININA		CALRETININA		33.73		23.54



CF
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Número de Neurônios
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510.2

129

74

157.4

73.4

133

135.25
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Área P2X2 paper

		ÁREA P2X2

		LI		LS		Midpoint		CM		CM

		0		100		50		0.00		0.00

		100		200		150		2.00		2.00

		200		300		250		20.00		20.00

		300		400		350		30.00		30.00

		400		500		450		18.00		18.00

		500		600		550		13.50		13.50

		600		700		650		8.00		8.00

		700		800		750		3.00		3.00

		800		900		850		3.50		3.50

		900		1000		950		1.50		1.50

		1000		1100		1050		0.00		0.00

		1100		1200		1150		0.00		0.00

		1200		1300		1250		0.00		0.00

		1300		1400		1350		0.00		0.00

		1400		1500		1450		0.00		0.00

		1500		1600		1550		0.00		0.00

		1600		1700		1650		0.50		0.50

		1700		1800		1750		0.00		0.00

								100.00		100.00





Área P2X2 paper

		



CM

Neuron cell profile (mm2)

Frequency (%) P2X2 receptor



% DOGIEL

		



CM

Área Neuronal (mm2)

Frequência (%)



DOGIEL

		



&A

Page &P

CM

CM

Neuronal  cell profile (mm2)

Frequency (%) P2X2



Área P2X2

		0		0

		100		100

		200		200

		300		300

		400		400

		500		500

		600		600

		700		700

		800		800

		900		900

		1000		1000

		1100		1100

		1200		1200

		1300		1300

		1400		1400

		1500		1500

		1600		1600

		1700		1700



CF

OBF

Área Neuronal (mm2)

Frequência (%)

0

0.5

17.5

14.5

33.5

34.5

26

25

11.5

12

6.5

7.5

3

4

1

0.5

1

1.5

0

0



Área NOS paper

				DENSIDADE

						MÉDIA						DP

						CM		OBM				CM		OBM

				Dogiel I		82.94		82.26				2.43		1.07

				Dogiel II		17.06		17.74				2.43		1.07





Área NOS paper

						2.43		1.074

						2.43		1.074



CM

OBM

Frequência (%)



Área NOS

						2.43		1.074

						2.43		1.074



Dogiel I

Dogiel II

Número de Neurônios



Área ChAT paper

		Dogiel I		Dogiel I		2.73		3.01

		Dogiel II		Dogiel II		2.73		3.01



CF

OBF

Frequência (%)

83.42

79.92

16.58

20.08



Área ChAT

		CF		CF		2.73		3.01

		OBF		OBF		2.73		3.01
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Área CALRETININA paper

				DENSIDADE

						MÉDIA						DP

						CM		OBM				CM		OBM

				Dogiel I		100.25		83.25				4.57		5.25

				Dogiel II		20.75		18.00				4.11		2.16





Área CALRETININA paper

						4.57		5.25

						4.11		2.16
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Número de Neurônios



Área CALRETININA

						4.57		5.25

						4.11		2.16



Dogiel I

Dogiel II

Número de Neurônios



N.NEUR.TOTAL

		Dogiel I		Dogiel I		20.35		5.35

		Dogiel II		Dogiel II		3.4		4.55
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Densidade

		CF		CF		20.35		5.35

		OBF		OBF		3.4		4.55
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Plan1

		ÁREA P2X2

		LI		LS		Midpoint		CM		CM

		0		100		50		0.00		0.00

		100		200		150		2.00		2.00

		200		300		250		20.00		20.00

		300		400		350		30.00		30.00

		400		500		450		18.00		18.00

		500		600		550		13.50		13.50

		600		700		650		8.00		8.00

		700		800		750		3.00		3.00

		800		900		850		3.50		3.50

		900		1000		950		1.50		1.50

		1000		1100		1050		0.00		0.00

		1100		1200		1150		0.00		0.00

		1200		1300		1250		0.00		0.00

		1300		1400		1350		0.00		0.00

		1400		1500		1450		0.00		0.00

		1500		1600		1550		0.00		0.00

		1600		1700		1650		0.50		0.50

		1700		1800		1750		0.00		0.00

								100.00		100.00
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		ÁREA NOS

		LI		LS		Midpoint		Control		Obese		CM		OBM

		0		100		50		0.00		0.00		0.00		0.00

		100		200		150		3.52		5.03		3.52		5.03

		200		300		250		23.12		31.66		23.12		31.66

		300		400		350		33.67		34.17		33.67		34.17

		400		500		450		20.60		18.59		20.60		18.59

		500		600		550		12.06		7.54		12.06		7.54

		600		700		650		5.03		2.51		5.03		2.51

		700		800		750		1.51		0.50		1.51		0.50

		800		450		850		0.50		0.00		0.50		0.00

		900		400		950		0.00				0.00

								100.01		100.00		100.01		100.00
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		ÁREA NOS

		LI		LS		Midpoint		CM		OBM		CM		OBM

		0		100		50		0.00		0.00		0.00		0.00

		100		200		150		3.52		5.03		3.52		5.03

		200		300		250		23.12		31.66		23.12		31.66

		300		400		350		33.67		34.17		33.67		34.17

		400		500		450		20.60		18.59		20.60		18.59

		500		600		550		12.06		7.54		12.06		7.54

		600		700		650		5.03		2.51		5.03		2.51

		700		800		750		1.51		0.50		1.51		0.50

		800		450		850		0.50		0.00		0.50		0.00

		900		400		950		0.00				0.00

								100.01		100.00		100.01		100.00
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		ÁREA ChAT

		LI		LS		Midpoint		Control		Obese		CM		OBM

		0		100		50		0.00		0.00		0.00		0.00

		100		200		150		14.00		11.00		14.00		11.00

		200		300		250		49.00		42.00		49.00		42.00

		300		400		350		25.50		29.00		25.50		29.00

		400		500		450		7.50		13.00		7.50		13.00

		500		600		550		2.50		2.50		2.50		2.50

		600		700		650		1.50		0.00		1.50		0.00

		700		800		750		0.00		2.00		0.00		2.00

		800		900		850				0.50				0.50

		900		1000		950				0.00				0.00

		1000		1100		1050

		1100		1200		1150

		1200		1300		1250

		1300		1400		1350

		1400		1500		1450

		1500		1600		1550

		1600		1700		1650

		1700		1800		1750

		1800		1900		1850

								100.00		100.00		100.00		100.00
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		ÁREA ChAT

		LI		LS		Midpoint		CM		OBM		CM		OBM

		0		50		25		0.00		0.00		0.00		0.00

		50		100		75		0.00		0.00		0.00		0.00

		100		150		125		1.50		3.00		1.50		3.00

		150		200		175		12.50		8.00		12.50		8.00

		200		250		225		22.50		21.00		22.50		21.00

		250		300		275		26.50		21.00		26.50		21.00

		300		350		325		17.50		18.00		17.50		18.00

		350		400		375		8.00		11.00		8.00		11.00

		400		450		425		6.00		7.50		6.00		7.50

		450		500		475		1.50		5.50		1.50		5.50

		500		550		525		0.50		2.00		0.50		2.00

		550		600		575		2.00		0.50		2.00		0.50

		600		650		625		0.50		0.00		0.50		0.00

		650		700		675		1.00		0.00		1.00		0.00

		700		750		725		0.00		1.00		0.00		1.00

		750		800		775				1.00				1.00

		800		850		825				0.00				0.00

		850		900		875				0.50				0.50

		900		950		925				0.00				0.00

								100.00		100.00		100.00		100.00
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		ÁREA CALRETININA

		LI		LS		Midpoint		Control		Obese		CM		OBM

		0		100		50		0.00		0.00		0.00		0.00

		100		200		150		4.52		7.00		4.52		7.00

		200		300		250		27.14		32.50		27.14		32.50

		300		400		350		35.18		34.00		35.18		34.00

		400		500		450		14.07		11.00		14.07		11.00

		500		600		550		12.56		6.50		12.56		6.50

		600		700		650		5.53		5.00		5.53		5.00

		700		800		750		1.01		2.50		1.01		2.50

		800		900		850		0.00		1.00		0.00		1.00

		900		1000		950				0.50				0.50

		1000		1100		1050				0.00				0.00

								100.01		100.00		100.01		99.50
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		ÁREA CALRETININA

		LI		LS		Midpoint		CM		OBM		CM		OBM

		0		100		50		0.00		0.00		0.00		0.00

		100		200		150		4.52		7.00		4.52		7.00

		200		300		250		27.14		32.50		27.14		32.50

		300		400		350		35.18		34.00		35.18		34.00

		400		500		450		14.07		11.00		14.07		11.00

		500		600		550		12.56		6.50		12.56		6.50

		600		700		650		5.53		5.00		5.53		5.00

		700		800		750		1.01		2.50		1.01		2.50

		800		900		850		0.00		1.00		0.00		1.00

		900		1000		950				0.50				0.50

		1000		1100		1050				0.00				0.00

								100.01		100.00		100.01		99.50
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				NÚMERO TOTAL DE NEURÔNIOS ID - macho

						MÉDIA						DP

						CM		OBM				CM		OBM

				P2X2		744996						162099

				NOS		189650		181889				42837.4		19202.4

				ChAT		178026		325713				31346.1		48984.5

				CALRETININA		224983		259963				49693.9		26716.6





						162099		NaN

						42837.4		19202.4

						31346.1		48984.5

						49693.9		26716.6
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OBM

Número de Neurônios



						162099		NaN

						42837.4		19202.4

						31346.1		48984.5

						49693.9		26716.6



CM

OBM

Número de Neurônios



		P2X2		P2X2		57059.2		306678

		NOS		NOS		44631.7		38145.1

		ChAT		ChAT		92057.5		10458

		CALRETININA		CALRETININA		65924.1		73584.3
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Número de Neurônios

606726

1245610

251644

161094

309737

163568

242138

308600



				DENSIDADE - macho

						MÉDIA						DP										Count = 4

						CM		OBM				CM		OBM								Average = 392,75

				P2X2		392.75						35.61										Median = 381,0

				NOS		100.00		69.25				12.73		6.18								Variance = 1268,25

				ChAT		94.25		123.50				4.72		11.39								Standard deviation = 35,6125

				CALRETININA		118.50		99.00				8.02		9.27





						35.6125		NaN

						12.73		6.18

						4.72		11.39

						8.02		9.27



CM

OBM

Número de Neurônios



		P2X2		P2X2		22.91		105.27

		NOS		NOS		26.75		12.19

		ChAT		ChAT		45.65		7.92

		CALRETININA		CALRETININA		33.73		23.54
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