Objectives

General objectives

· To study the effects of diabetes mellitus type II on the Ca2+ signaling in in situ endothelial cells of rat aorta. 

Specific objectives

· To study the effects of diabetes mellitus type II on the Ca2+ signals evoked by ATP

· To study the effects of diabetes mellitus type II on the Ca2+ signals evoked by Ach.

· To study the effects of diabetes mellitus type II on the Ca2+ signals evoked by endothelium injury.

Material and Methods:

Aorta dissection

In the present work, three strains of male rats were used: Lean Zucker Diabetic Fatty (LZDF), Obese Zucker Diabetic Fatty (OZDF) about 1 year old and Wistar (W) four to six months old. Before the experiment, blood sample was obtained from caudal vein puncture and analyzed to obtain glucose levels with an Accu-Check™ sensor from Roche®. Some rats were anaesthetized with diethyl ether. Toracotomy were performed to locate the heart and upper part of thoracic aorta. The heart was dissected out leaving the aortic arch uncovered. Immediately the aorta was cannulated and perfused with physiological salt solution (PSS). PSS had the following composition (mM/lt): 150 NaCl, 6 KCl, 1.5 CaCl2, 1 MgCl2, 10 D-Glucose, 10 HEPES, in Ca2+ free-solution CaCl2 were substituted by 0.5 mM EGTA. PSS was titrate to pH 7.4 with NaOH. Aorta was transferred to a Petri dish with PSS and all the fat and connective tissue remaining was carefully removed. Aorta was cut in rings about 3 mm wide.

Microfluorimetry technique

The aortic rings were opened and incubated in Fura-2 16µM for 90 min at room temperature (20-25°C). Aorta strips were fixed in a Petri dish containing PSS with the lumen face up. In in situ endothelial cells (ECs) were visualized by an upright epifluorescence Axiolab microscope (Carl Zeiss, Germany), equipped with a Zeiss 63X Achroplan objective (water-immersion, 2.0 mm working distance, 0.9 numerical aperture). ECs were excited alternately at 340 and 380 nm, and the emitted light was detected at 510 nm. A first neutral density filter (1 or 0.3 optical density) reduced the overall intensity of the exciting light and a second neutral density filter (optical density = 0.3) was coupled to the 380-nm filter to approach the intensity of the 340-nm light. The exciting filters were mounted on a filter wheel (Lambda 10, Sutter Instrument, Novato, Calif., USA). Custom software, working in the LINUX environment, was used to drive the camera (Extended-ISIS Camera, Photonic Science, Millham, UK) and the filter wheel, and to measure and plot on-line the fluorescence from 7 rectangular regions of interest (ROI), each ROI enclosed a single cell. However, cell borders were not always clearly identifiable so that an ROI might include part of the cytoplasm of adjacent cells. Adjacent ROI never superimposed. Variations in the intracellular Ca2+ concentration ([Ca2+]i) were monitored by evaluating, for each ROI, the ratio of the fluorescence signal emitted at 510 nm when exciting at 340 and 380 nm, respectively. Ratio measurements were performed every 2.5 s. Ca2+ signals were recorded at room temperature (20–25°C), to limit time-dependent decreases in the intensity of the fluorescence signal. For administration of interest agonists the bathing medium was aspired by a suction pump and then adding the desired solution. The medium could be substituted quickly without producing artifacts in the fluorescence signal because a small meniscus of liquid remained between the tip of the objective and the facing surface of the aorta.

Solutions & chemicals:

Adenosine Triphosphate (ATP), Acetyl Choline (Ach) and Fura-2 were bought from Sigma Aldrich. ATP and ACh stock solutions were prepared with deionized water and Fura-2 in DMSO.

Analysis

Data analysis was performed using the programs Microcal Origin 7.0 and Microsoft Excel. Statistical analysis included t-Test and ANOVA. Results are showed as the mean ± standard error. Typical recording correspond to a single cell Ca2+ signal. Recordings were filtered using Microcal Origin.

The parameters analyzed in this work were: a) Peak amplitude; calculated as the difference between the highest value of Ca2+ transient evoked by the agonist minus the Ca2+ basal level. b) The maximum derivative, was calculated using Microcal Origin 7.0. c) Transient duration at 90%, 60% and 30% of the maximal transient amplitude, were obtained as the time in which the transient amplitude decrease by 90%, 60% and 30% respectively. 

Results

Physical and metabolic parameters

Body weight was significantly higher in OZDF rats than that in W and LZDF rats. Surprisingly, not significant differences were found in serum glucose levels between OZDF and LZDF rats. No sufficient data from W rats were obtained to do statistical analysis (n=1). (Table 1)


[image: image1.emf]Wistar LZDF OZDF

Body Weight (g) 251,8 ± 25,7  393 ± 19,2 



584,3 ± 48,2 

§

Blood Sugar (mg/dl) 67 127,26 ± 21,8 150,5 ± 41


Table 1. Values are the mean ± SE. (P<0.01 vs W, § P< 0.001 vs W, (P< 0.01 vs LZDF

ATP induced Ca2+ signal


In our hands only about 12% of cell from W rats responded to the application of 20μM ATP (9 cell of 74 tested). For that reason, we used 100 µM ATP. ATP 100μM caused a Ca2+ signal in in situ ECs from W, LZDF and OZDF rats. The Ca2+ signal was compose by a fast increase in [Ca2+]i followed by a slow decay to the basal levels (Fig 1). However the number of cells responding to ATP (100µM) were reduced about 40% in LZDF and OZDF compared with W rats (n=57 cells of 112 tested (57/112) for W, n= 37/112 for LZDF and n=39/112 for OZDF). In addition, Ca2+ response evoked by ATP was significantly different between W and LZDF rats, two strands of rats considered as lean rats. Peak amplitude, transient duration at 90% and maximum derivative, was reduced in LZDF by 44%, 8% and 10% respectively, compared with W rats (see Table 2). These results suggest that LZDF have impaired endothelial function. As shown in Table 2 we found statistic differences also between the Ca2+ response evoked by ATP in OZDF and LZDF rats. The peak amplitude was reduced by 25% and the transient duration at 60% was reduced by 63% in OZDF compared with LZDF rats (see Table 2).
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Fig. 1. Typical Ca2+ signal evoked by ATP 100µM. (A) Wistar; (B) LZDF; (C) OZDF rats.
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

Time 30%
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Max Derivative

0.0143
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0.0129 ± 0.0011 0.0130 ± 0,000933453 



OZDF

ATP 100µM

Wistar LZDF


Table. 2. Parameters of Ca2+ signal evoked by ATP 100μM. Data are presented as means ± SE; ((,§,()P < 0.05; (((,§§,(()P<0.01; ((((,§§§,((()P < 0.001. ( Wistar vs. LZDF; § LZDF vs. OZDF, ( Wistar vs.OZDF.
Application of 100 µM ATP in Ca2+ free-solution caused a Ca2+ signal in in situ ECs of W, LZDF and OZDF rats. In these experiments the Ca2+ signal was compose by a fast increase in [Ca2+]i followed by a relatively rapid decay to the Ca2+ basal levels when compared with Ca2+ transient evoked by ATP 100μM in normal extracellular Ca2+ (Fig. 2). The number of cells responding to ATP (100µM in Ca2+ free solution) was similar in W and LZDF and reduced about 90% in OZDF rats (n=20/49 for W, n= 23/49 for LZDF and n=2/49 for OZDF). The peak amplitude and maximum derivative were reduced significantly in OZDF and LZDF compared with W rats, Table 3. Not significantly differences were found in transient parameters of OZDF compared with LZDF rats. The time to achieve the 90%, and 30% of transient amplitude were similar in all the rat strains, Table 3. The transient duration at 60% had statistical differences in LZDF compared with Wistar and OZDF (see Table 3).
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Fig. 2. Typical Ca2+ response to the application of ATP (100µM) in Ca2+0. (A) Wistar; (B) LZDF; (C) OZDF. 


[image: image9.emf]Amplitude

0.1930 ± 0,01569  0.1000 ± 0.0068 0.0824 ± 0,0194 



Time 90%

4.6040 ± 0.9863 4.3757 ± 0.4371 2.5150 ± 0.3950

Time 60%

23.4595 ± 1,88214  12.3983 ± 0,79938 §§§ 25.8300 ± 6.2200

Time 30%

47.5285 ± 3.6260 41.9735 ± 4.7300 37.7300 ± 5.3900

Max Drivative

0.0311 ± 0,00841  0.0126 ± 0.0018 0.0139 ± 0.00425†
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ATP 100µM Ca

2+
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Table. 3. Data mean ± SE ATP 100µM Ca2+0. Data are presented as means ± SE; ((,§,()P < 0.05; (((,§§,(()P<0.01; ((((,§§§,((()P < 0.001. ( Wistar vs. LZDF; § LZDF vs. OZDF, ( Wistar vs. OZDF.
To characterize in more detail the Ca2+ signal evoked by ATP, we applied, a high ATP concentration (300µM). In this case, the Ca2+ signal evoked by ATP in endothelial cells from Wistar rats was compose by a fast increase in [Ca2+]i followed by a plateau, (Fig 3). The number of cells responding to ATP (300µM) was higher about 20% in OZDF compared with W and LZDF rats (n=29/91 for W, n= 30/91 for LZDF and n=36/84 for OZDF). The Ca2+ transient peak amplitude was reduced in OZDF compared with W and LZDF rats, no statistic differences were found between W and LZDF rats peak amplitude (Table 4). Interestingly the transient duration was reduced by 62% in LZDF and by about 50% in OZDF compared with W rats (Table 4). 
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Fig. 3. Typical response to ATP 300µM. (A) Wistar; (B) LZDF; (C) OZDF. Images has FFT filter from Microcal Origin 7.0.
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Time 90% 8,9355 ± 1,8400 5,6973 ± 0,43534 

§§§
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

Time 30% 190,2990 ±27,18564 
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73,2027 ± 7,80011



100,2592 ± 9,78241 



Max Derivative 0,0183 ± 0,0021 0,0211 ± 0,00316 

§§

0,0104 ± 0,00102 



ATP 300µM

Wistar LZDF OZDF


Table. 4. Data mean ± SE ATP 300µM. Data are presented as means ± SE; ((,§,()P < 0.05; (((,§§,(()P<0.01; ((((,§§§,((()P < 0.001. ( Wistar vs. LZDF; § LZDF vs. OZDF, ( Wistar vs. OZDF.
ACh induced Ca2+ signal

Application of 1µM ACh caused calcium signal in in situ ECs only from W rats. The calcium signal was compose by a fast increase in [Ca2+]i followed by long duration plateau. (Fig 4). For W rats 8/14 cells respond to ACh (1µM), (n= 0/14 for LZDF and n=0/14 for OZDF). Peak amplitude was 0,10571±0,01628, and its maximum derivative 0,0198±0,0137. The time to achieve the 90%, 60% and 30% of amplitude was: 17.06 ± 5.79, 189.08 ±46.12 and 569 ± 164 ms respectively.
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Fig. 4. Typical response to ACh 1 µM. (A) Wistar; (B) LZDF (no response); (C) OZDF (no response). 

Application of 10µM ACh caused calcium signal in in situ ECs in W and OZDF rats. The Ca2+ signal was compose by a fast increase in [Ca2+]i followed by a long duration plateau. (Fig. 5). The number of cells responding to ACh (10µM) were lower about 60% in W compared with OZDF rats (n=3/35 for W, n=0/35 for LZDF and n=12/35 for OZDF). Peak amplitude was significantly higher in OZDF compared with W, Fig 5, Table 5. Maximum derivative indicates that the response velocity is higher in OZDF than in W rats (W rats maximum derivative=0,0068±0,0016, P < 0.05 vs. OZDF; and OZDF 0,0201±0,0021) Table 5. The largest plateau was found in W rats, while the time to achieve the 90%, 60% and 30% of amplitude was smaller in OZDF as shown in Table 5.
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Fig. 5. Typical response to ACh 10µM. (A) Wistar; (B) LZDF (no response); (C) OZDF. 


[image: image17.emf]Amplitude 0,0710 ± 0,0155 0,0000± 0,0000 0,1181 ± 0,00777 



Time 90% 4,3233 ± 0,62643 



0,0000± 0,0000 3,1617 ± 0,8564

Time 60% 9,0100 ± 0,7200 0,0000± 0,0000 14,6342 ± 2,5830

Time 30% 99,1233±2,88333 



0,0000± 0,0000 44,1125 ± 11,4670

Max Derivative 0,0068 ± 0,0016 0,0000± 0,0000 0,0201 ± 0,00207 



Ach 10µM

Wistar  LZDF  OZDF


Table. 5. Data mean ± SE ACh 10µM. Data are presented as means ± SE; ((,§,()P < 0.05; (((,§§,(()P<0.01; ((((,§§§,((()P < 0.001. ( Wistar vs. LZDF; § LZDF vs. OZDF, ( Wistar vs. OZDF.
Application of 100µM ACh caused calcium signal in in situ ECs in W, LZDF and OZDF rats (Fig. 6). The number of cells responding to ACh (100µM) were near the double in OZDF compared with W and LZDF rats (n=14/105 for W, n= 10/105 for LZDF and n=20/105 for OZDF). Peak amplitude was also higher in LZDF compared with W and OZDF rats, Table 6. Maximum derivative had no significantly difference between rat strains Table 6. The largest plateau, determined by the time to reach amplitude 30% is found in LZDF rats, as shown in Table 6.
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Fig. 6. Typical responses to ACh 100µM. (A) Wistar; (B) LZDF; (C) OZDF. Images has FFT filters from Microcal. 
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Table. 6. Data mean ± SE ACh 100µM. Data are presented as means ± SE; ((,§,()P < 0.05; (((,§§,(()P<0.01; ((((,§§§,((()P < 0.001. ( Wistar vs. LZDF; § LZDF vs. OZDF, ( Wistar vs. OZDF.
Mechanical injury induced Ca2+ signal

Mechanical injury in in situ endothelium, caused a Ca2+ signal in W LZDF and OZDF rats. We are analyzing the patterns of Ca2+ signal in W rats. We detected three different patterns: Type 1, peak and Plateau (Fig 7A); Type 2, peak and decay to the Ca2+ basal levels (Fig 7B); Type 3, peak, and oscilations (Fig 7C). Preliminary results indicated that in LZDF and OZDF the principal response is similar to type 2 responses, no plateau is observed. More experiments are needed to confirm it. 
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Fig. 7. Typical responses to injured endothelium. (A) Type 1: peak; (B) Type 2: peak and plateau; (C) Type 3: peak and oscillations. Arrows indicate injured time. 
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						ATP 20µM																		ATP 100µM

						Wistar						LZDF						OZDF						Wistar						Control ZDF						Fatty ZDF

				Amplitude		0.1134		±		0.0249		0.0947		±		0.0088		0.0711		±		0.0055		0.1604		±		0.0095		0.1060		±		0.0052		0.0815		±		0.0032

				Amp 90%		0.1021		±		0.0224		0.0852		±		0.0079		0.0640		±		0.0049		0.1443		±		0.0085		0.0954		±		0.0047		0.0733		±		0.0028

				Time 90%		11.2222		±		2.5099		0.5917		±		0.0829		1.5380		±		0.4025		7.2705		±		0.9601		6.7211		±		0.6249		2.0649		±		0.2030

				Amp 60%		0.0680		±		0.0149		0.0568		±		0.0053		0.0427		±		0.0033		0.0962		±		0.0057		0.0636		±		0.0031		0.0489		±		0.0019

				Time 60%		46.4444		±		16.3428		10.6492		±		3.3685		8.3940		±		3.3248		37.5268		±		7.0543		30.6773		±		5.6121		11.3623		±		1.2711

				Amp 30%		0.0340		±		0.0075		0.0284		±		0.0026		0.0213		±		0.0017		0.0481		±		0.0028		0.0318		±		0.0016		0.0245		±		0.0009

				Time 30%		87.8889		±		20.3111		45.1142		±		10.8094		69.1740		±		42.8770		76.5423		±		18.1563		55.9616		±		7.6719		43.3903		±		4.6334

						ATP 100µM Ca2+0

						Wistar						LZDF						OZDF

				Amplitude		0.1930		±		0,01569 ªªª		0.1000		±		0.0068		0.0824		±		0,0194 �

				Time 90%		4.6040		±		0.9863		4.3757		±		0.4371		2.5150		±		0.3950

				Time 60%		23.4595		±		1,88214 ªªª		12.3983		±		0,79938 §§§		25.8300		±		6.2200

				Time 30%		47.5285		±		3.6260		41.9735		±		4.7300		37.7300		±		5.3900

				Max Drivative		0.0311		±		0,00841 ª		0.0126		±		0.0018		0.0139		±		0.00425†
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				AcCh 1µM										AcCh 1µM Ca++0

				W		LZDF		OZDF						W		LZDF		OZDF

		Amplitude		0.1057		0.0000		0.0000				Amplitude		0.0491		0.0000		0.0000

		Amp 90%		0.0951		0.0000		0.0000				Amp 90%		0.0442		0.0000		0.0000

		Time 90%		17.0625		0.0000		0.0000				Time 90%		5.0425		0.0000		0.0000

		Amp 60%		0.0634		0.0000		0.0000				Amp 60%		0.0295		0.0000		0.0000

		Time 60%		189.0813		0.0000		0.0000				Time 60%		15.9700		0.0000		0.0000

		Amp 30%		0.0317		0.0000		0.0000				Amp 30%		0.0148		0.0000		0.0000

		Time 30%		569.5863		0.0000		0.0000				Time 30%		29.7100		0.0000		0.0000

		Max Derivative		0.0198		0.0000		0.0000				Max Derivative		0.0042		0.0000		0.0000

		# Cells with response		8		0		0				# Cells with response		4		0		0

		# Used Cells		14		14		14				# Used Cells		35		35		35

		% cells with response		57.14%		0.00%		0.00%				% cells with response		11.43%		0.00%		0.00%

		% cells without response		42.86%		100.00%		100.00%				% cells without response		88.57%		100.00%		100.00%

		Amplitude		0.0163		0.0000		0.0000				Amplitude		0.0092		0.0000		0.0000

		Amp 90%		0.0147		0.0000		0.0000				Amp 90%		0.0083		0.0000		0.0000

		Time 90%		5.7990		0.0000		0.0000				Time 90%		1.3242		0.0000		0.0000

		Amp 60%		0.0098		0.0000		0.0000				Amp 60%		0.0055		0.0000		0.0000

		Time 60%		46.1162		0.0000		0.0000				Time 60%		5.5408		0.0000		0.0000

		Amp 30%		0.0049		0.0000		0.0000				Amp 30%		0.0028		0.0000		0.0000

		Time 30%		164.3541		0.0000		0.0000				Time 30%		10.6706		0.0000		0.0000

		Max Derivative		0.0137		0.0000		0.0000				Max Derivative		0.0007		0.0000		0.0000





				AcCh 10µM										AcCh 10µM Ca++0



				W		LZDF		OZDF						W		LZDF		OZDF

		Amplitude		0.0710		0.0000		0.1181				Amplitude		0.1601		0.0000		0.0000

		Amp 90%		0.0639		0.0000		0.1063				Amp 90%		0.1441		0.0000		0.0000

		Time 90%		4.3233		0.0000		3.1617				Time 90%		0.7800		0.0000		0.0000

		Amp 60%		0.0426		0.0000		0.0709				Amp 60%		0.0961		0.0000		0.0000

		Time 60%		9.0100		0.0000		14.6342				Time 60%		7.4400		0.0000		0.0000

		Amp 30%		0.0213		0.0000		0.0355				Amp 30%		0.0480		0.0000		0.0000

		Time 30%		99.1233		0.0000		44.1125				Time 30%		32.5200		0.0000		0.0000

		Max Derivative		0.0068		0.0000		0.0201				Max Derivative		0.0294		0.0000		0.0000

		# Cells with response		3		0		12				# Cells with response		1		0		0

		# Used Cells		35		35		35				# Used Cells		28		28		28

		% cells with response		8.57%		0.00%		34.29%				% cells with response		3.57%		0.00%		0.00%

		% cells without response		91.43%		100.00%		65.71%				% cells without response		96.43%		100.00%		100.00%

		Amplitude		0.0155		0.0000		0.0078				Amplitude		0.0000		0.0000		0.0000

		Amp 90%		0.0139		0.0000		0.0070				Amp 90%		0.0000		0.0000		0.0000

		Time 90%		0.6264		0.0000		0.8564				Time 90%		0.0000		0.0000		0.0000

		Amp 60%		0.0093		0.0000		0.0047				Amp 60%		0.0000		0.0000		0.0000

		Time 60%		0.7200		0.0000		2.5830				Time 60%		0.0000		0.0000		0.0000

		Amp 30%		0.0046		0.0000		0.0023				Amp 30%		0.0000		0.0000		0.0000

		Time 30%		2.8833		0.0000		11.4670				Time 30%		0.0000		0.0000		0.0000

		Max Derivative		0.0016		0.0000		0.0021				Max Derivative		0.0000		0.0000		0.0000

				AcCh 100µM										AcCh 100µM Ca++0 

				W		LZDF		OZDF						W		LZDF		OZDF

		Amplitude		0.0927		0.2049		0.0823				Amplitude		0.1869		0.0000		0.0000

		Amp 90%		0.2215		0.1844		0.0741				Amp 90%		0.1682		0.0000		0.0000

		Time 90%		4.5921		5.5550		2.4170				Time 90%		2.5714		0.0000		0.0000

		Amp 60%		0.1937		0.1229		0.0494				Amp 60%		0.1121		0.0000		0.0000

		Time 60%		49.2079		101.5030		26.2375				Time 60%		24.0000		0.0000		0.0000

		Amp 30%		0.1659		0.0615		0.0247				Amp 30%		0.0561		0.0000		0.0000

		Time 30%		100.7086		650.6820		155.5680				Time 30%		84.2857		0.0000		0.0000

		Max Derivative		0.0120		0.0117		0.0098				Max Derivative		0.0299		0.0000		0.0000

		# Cells with response		14		10		20				# Cells with response		7		0		0

		# Used Cells		105		105		105				# Used Cells		35		35		35

		% cells with response		13.33%		9.52%		19.05%				% cells with response		20.00%		0.00%		0.00%

		% cells without response		86.67%		90.48%		80.95%				% cells without response		80.00%		100.00%		100.00%

		Amplitude		0.0066		0.0155		0.0055				Amplitude		0.0196		0.0000		0.0000

		Amp 90%		0.0432		0.0140		0.0049				Amp 90%		0.0176		0.0000		0.0000

		Time 90%		1.7099		1.8073		0.4159				Time 90%		0.3689		0.0000		0.0000

		Amp 60%		0.0439		0.0093		0.0033				Amp 60%		0.0118		0.0000		0.0000

		Time 60%		19.5872		32.2317		6.5785				Time 60%		4.2426		0.0000		0.0000

		Amp 30%		0.0446		0.0047		0.0016				Amp 30%		0.0059		0.0000		0.0000

		Time 30%		30.3068		126.1474		35.2133				Time 30%		6.7532		0.0000		0.0000

		Max Derivative		0.0012		0.0031		0.0011				Max Derivative		0.0027		0.0000		0.0000





Graficos AcCh 1 µM

																		Wistar						 Control ZDF						Fatty ZDF

																Amplitude		0.10571		±		0.01628		0.0000		±		0.0000		0.0000		±		0.0000

																Amp 90%		0.09514		±		0.01465		0.0000		±		0.0000		0.0000		±		0.0000

																Time 90%		17.0625		±		5.79904		0.0000		±		0.0000		0.0000		±		0.0000

																Amp 60%		0.06342		±		0.00977		0.0000		±		0.0000		0.0000		±		0.0000

																Time 60%		189.08125		±		46.11617		0.0000		±		0.0000		0.0000		±		0.0000

																Amp 30%		0.03171		±		0.00489		0.0000		±		0.0000		0.0000		±		0.0000

																Time 30%		569.58625		±		164.35407		0.0000		±		0.0000		0.0000		±		0.0000

																Max Derivative		0.0198		±		0.0137		0.0000		±		0.0000		0.0000		±		0.0000

																# Cells with response		8						0						0

																# Used Cells		14						14						14

																% cells with response		57.14%						0.00%						0.00%

																% cells without response		42.86%						100.00%						100.00%



Peak amplitude 

AcCh 1µM  

1.6279999999999999E-2	0	0	1.6279999999999999E-2	0	0	W	LZDF	OZDF	0.10571	0	0	Amplitude (340/380)

Amplitude

AcCh 1µM 

Amp 90%	

1.465E-2	0	0	1.465E-2	0	0	W	LZDF	OZDF	9.5140000000000002E-2	0	0	Amp 60%	

9.7699999999999992E-3	0	0	9.7699999999999992E-3	0	0	W	LZDF	OZDF	6.3420000000000004E-2	0	0	Amp 30%	



4.8900000000000002E-3	0	0	4.8900000000000002E-3	0	0	W	LZDF	OZDF	3.1710000000000002E-2	0	0	Amplitude (340/380)

Time

AcCh 1µM 

Time 90%	



5.7990399999999998	0	0	5.7990399999999998	0	0	W	LZDF	OZDF	17.0625	0	0	Time 60%	9.7699999999999992E-3	0	0	46.116169999999997	0	0	W	LZDF	OZDF	189.08125000000001	0	0	Time 30%	



164.35407000000001	0	0	164.35407000000001	0	0	W	LZDF	OZDF	569.58624999999995	0	0	Time (s)

Max Derivative

AcCh 1µM

Max Derivative	1.37E-2	0	0	1.37E-2	0	0	W	LZDF	OZDF	1.9800000000000002E-2	0	0	Velocity (s-1)

AcCh 1µM Response

% cells with response	W	LZDF	OZDF	0.5714285714285714	0	0	% cells without response	W	LZDF	OZDF	0.4285714285714286	1	1	n=8/14

n=0/14



Graficos AcCh 1 µM Ca++0

																				Wistar						ZDF control						ZDF fatty

																		Amplitude		0.0491		±		0.0092		0.0000		±		0.0000		0.0000		±		0.0000

																		Amp 90%		0.0442		±		0.0083		0.0000		±		0.0000		0.0000		±		0.0000

																		Time 90%		5.0425		±		1.3242		0.0000		±		0.0000		0.0000		±		0.0000

																		Amp 60%		0.0295		±		0.0055		0.0000		±		0.0000		0.0000		±		0.0000

																		Time 60%		15.9700		±		5.5408		0.0000		±		0.0000		0.0000		±		0.0000

																		Amp 30%		0.0148		±		0.0028		0.0000		±		0.0000		0.0000		±		0.0000

																		Time 30%		29.7100		±		10.6706		0.0000		±		0.0000		0.0000		±		0.0000

																		Max Derivative		0.0042		±		0.0007		0.0000		±		0.0000		0.0000		±		0.0000

																		# Cells with response		4						0						0

																		# Used Cells		35						35						35

																		% cells with response		11.43%						0.00%						0.00%

																		% cells without response		88.57%						100.00%						100.00%



Peak amplitude

AcCh 1µM Ca++0  

9.2300000000000004E-3	0	0	9.2300000000000004E-3	0	0	W	LZDF	OZDF	4.9079999999999999E-2	0	0	Amplitude (340/380)

Amplitude

AcCh 1µM Ca++0   

Amp 90%	



8.3099999999999997E-3	0	0	8.3099999999999997E-3	0	0	W	LZDF	OZDF	4.4170000000000001E-2	0	0	Amp 60%	5.5300000000000002E-3	0	0	5.5300000000000002E-3	0	0	W	LZDF	OZDF	2.945E-2	0	0	Amp 30%	



2.7599999999999999E-3	0	0	2.7599999999999999E-3	0	0	W	LZDF	OZDF	1.4749999999999999E-2	0	0	Amplitude (340/380)

Time

AcCh 1µM Ca++0 

Time 90%	



1.32419	0	0	1.32419	0	0	W	LZDF	OZDF	5.0425000000000004	0	0	Time 60%	5.5300000000000002E-3	0	0	5.5300000000000002E-3	0	0	W	LZDF	OZDF	15.97	0	0	Time 30%	



10.67061	0	0	10.67061	0	0	W	LZDF	OZDF	29.71	0	0	Time (s)

Max Derivative

AcCh 1µM Ca++0

7.3186400000000004E-4	0	0	7.3186400000000004E-4	0	0	W	LZDF	OZDF	4.2199999999999998E-3	0	0	Velocity (s-1)

AcCh 1µM Ca++0 Response

% cells with response	W	LZDF	OZDF	0.11428571428571428	0	0	% cells without response	W	LZDF	OZDF	0.88571428571428568	1	1	n=4/35

n=0/35



Graficos AcCh 10µM

																				Wistar						 Control ZDF						 Fatty ZDF

																		Amplitude		0.0710		±		0.0155		0.0000		±		0.0000		0.1181		±		0.0078

																		Amp 90%		0.0639		±		0.0139		0.0000		±		0.0000		0.1063		±		0.0070

																		Time 90%		4.3233		±		0.6264		0.0000		±		0.0000		3.1617		±		0.8564

																		Amp 60%		0.0426		±		0.0093		0.0000		±		0.0000		0.0709		±		0.0047

																		Time 60%		9.0100		±		0.7200		0.0000		±		0.0000		14.6342		±		2.5830

																		Amp 30%		0.0213		±		0.0046		0.0000		±		0.0000		0.0355		±		0.0023

																		Time 30%		99.1233		±		2.8833		0.0000		±		0.0000		44.1125		±		11.4670

																		Max Derivative		0.0068		±		0.0016		0.0000		±		0.0000		0.0201		±		0.0021

																		# Cells with response		3						0						12

																		# Used Cells		35						35						35

																		% cells with response		8.57%						0.00%						34.29%

																		% cells without response		91.43%						100.00%						65.71%

		§		t- test Control ZDF/Fatty ZDF

		ª		t- test Wistar/Control ZDF

		�		t- test Wistar/Fatty ZDF



Peak amplitude

AcCh 10µM 

1.55E-2	0	7.77E-3	1.55E-2	0	7.77E-3	W	LZDF	OZDF	7.0999999999999994E-2	0	0.11814	Amplitude (340/380)

Amplitude

AcCh 10µM    

Amp 90%	

1.393E-2	0	7.0000000000000001E-3	1.393E-2	0	7.0000000000000001E-3	W	LZDF	OZDF	6.3930000000000001E-2	0	0.10632999999999999	Amp 60%	9.2999999999999992E-3	0	4.6600000000000001E-3	9.2999999999999992E-3	0	4.6600000000000001E-3	W	LZDF	OZDF	4.2599999999999999E-2	0	7.0879999999999999E-2	Amp 30%	

9.2999999999999992E-3	0	4.6600000000000001E-3	9.2999999999999992E-3	0	4.6600000000000001E-3	W	LZDF	OZDF	2.1329999999999998E-2	0	3.5459999999999998E-2	Amplitude (340/380)

Time

AcCh 10µM  

Time 90%	

1.32419	0	0	1.32419	0	0	W	LZDF	OZDF	4.3233300000000003	0	3.16167	Time 60%	5.5300000000000002E-3	0	0	5.5300000000000002E-3	0	0	W	LZDF	OZDF	9.01	0	14.634169999999999	Time 30%	

0.62643000000000004	0	0.85638000000000003	0.62643000000000004	0	0.85638000000000003	W	LZDF	OZDF	99.123329999999996	0	44.112499999999997	Time(s)

Max Derivative

AcCh 10µM 

1.6299999999999999E-3	0	2.0699999999999998E-3	1.6299999999999999E-3	0	2.0699999999999998E-3	W	LZDF	OZDF	6.8300000000000001E-3	0	2.0049999999999998E-2	Velocity (s-1)

AcCh 10µM Response

% cells with response	W	LZDF	OZDF	8.5714285714285715E-2	0	0.34285714285714286	% cells without response	W	LZDF	OZDF	0.91428571428571426	1	0.65714285714285714	n=3/35

n=12/35

n=0/35

§







Graficos AcCh 10µM Ca++0

																				Wistar						Control ZDF						 Fatty ZDF

																		Amplitude		0.1601		±		0.0000		0.0000		±		0.0000		0.0000		±		0.0000

																		Amp 90%		0.1441		±		0.0000		0.0000		±		0.0000		0.0000		±		0.0000

																		Time 90%		0.7800		±		0.0000		0.0000		±		0.0000		0.0000		±		0.0000

																		Amp 60%		0.0961		±		0.0000		0.0000		±		0.0000		0.0000		±		0.0000

																		Time 60%		7.4400		±		0.0000		0.0000		±		0.0000		0.0000		±		0.0000

																		Amp 30%		0.0480		±		0.0000		0.0000		±		0.0000		0.0000		±		0.0000

																		Time 30%		32.5200		±		0.0000		0.0000		±		0.0000		0.0000		±		0.0000

																		Max Derivative		0.0294		±		0.0000		0.0000		±		0.0000		0.0000		±		0.0000

																		# Cells with response		1						0						0

																		# Used Cells		28						28						28

																		% cells with response		3.57%						0.00%						0.00%

																		% cells without response		96.43%						100.00%						100.00%

		§		t- test Control ZDF/Fatty ZDF

		ª		t- test Wistar/Control ZDF

		�		t- test Wistar/Fatty ZDF



Peak amplitude

AcCh 10µM Ca++0

0	0	0	0	0	0	W	LZDF	OZDF	0.16010000000000002	0	0	Amplitude (340/380)

Amplitude

AcCh 10µM Ca++0    

Amp 90%	



0	0	0	0	0	0	W	LZDF	OZDF	0.14409000000000002	0	0	Amp 60%	0	0	0	0	0	0	W	LZDF	OZDF	9.6060000000000006E-2	0	0	Amp 30%	



0	0	0	0	0	0	W	LZDF	OZDF	4.8030000000000003E-2	0	0	Amplitude (340/380)

Time

AcCh 10µM Ca++0 

Time 90%	



0	0	0	0	0	0	W	LZDF	OZDF	0.77999999999997272	0	0	Time 60%	0	0	0	0	0	0	W	LZDF	OZDF	7.4399999999999977	0	0	Time 30%	



0	0	0	0	0	0	W	LZDF	OZDF	32.519999999999982	0	0	Time (s)

Max Derivative

AcCh 10µM Ca++0

0	0	0	0	0	0	W	LZDF	OZDF	2.9399999999999999E-2	0	0	Velocity (s-1)

AcCh 10µM Ca++0 Response

% cells with response	W	LZDF	OZDF	3.5714285714285712E-2	0	0	% cells without response	W	LZDF	OZDF	0.9642857142857143	1	1	n=1/28

n=0/28

§







Graficos AcCh 100µM

																				ACh 100µM

																				Wistar						LZDF						 OZDF

																		Amplitude		0.0927		±		0,00663 ªªª		0.2049		±		0.0155		0.0823		±		0,00545 §§§

																		Time 90%		4.5921		±		1.7099		5.5550		±		1,80734 §		2.4170		±		0.4159

																		Time 60%		49.2079		±		19.5872		101.5030		±		32,23172 §§		26.2375		±		6.5785

																		Time 30%		100.7086		±		30,30679 ªªª		650.6820		±		126,14741 §§§		155.5680		±		35.2133

																		Max Derivative		0.0120		±		0.0012		0.0117		±		0.0031		0.0098		±		0.0011

		§		t- test Control ZDF/Fatty ZDF

		ª		t- test Wistar/Control ZDF

		�		t- test Wistar/Fatty ZDF



Peak Amplitude

AcCh 100µM  

6.6299999999999996E-3	1.553E-2	5.45E-3	6.6299999999999996E-3	1.553E-2	5.45E-3	W	LZDF	OZDF	9.2660000000000006E-2	0.20488999999999999	8.2309999999999994E-2	Amplitude (340/380)

Amplitude

AcCh 100µM    

Amp 90%	4.3229999999999998E-2	1.397E-2	4.8999999999999998E-3	4.3229999999999998E-2	1.397E-2	4.8999999999999998E-3	W	LZDF	OZDF	0.22151000000000001	0.18440000000000001	7.4090000000000003E-2	Amp 60%	4.3860000000000003E-2	9.3200000000000002E-3	3.2699999999999999E-3	4.3860000000000003E-2	9.3200000000000002E-3	3.2699999999999999E-3	W	LZDF	OZDF	0.19370999999999999	0.12292	4.938E-2	Amp 30%	4.4569999999999999E-2	4.6600000000000001E-3	1.64E-3	4.4569999999999999E-2	4.6600000000000001E-3	1.64E-3	W	LZDF	OZDF	0.16592999999999999	6.148E-2	2.4709999999999999E-2	Amplitude (340/380)

Max Derivative

AcCh 100µM

1.1800000000000001E-3	3.0599999999999998E-3	1.06E-3	1.1800000000000001E-3	3.0599999999999998E-3	1.06E-3	W	LZDF	OZDF	1.201E-2	1.172E-2	9.8399999999999998E-3	Velocity (s-1)

AcCh 100µM Response

% cells with response	W	LZDF	OZDF	0.13333333333333333	9.5238095238095233E-2	0.19047619047619047	% cells without response	W	LZDF	OZDF	0.8666666666666667	0.90476190476190477	0.80952380952380953	n=14/105

n=10/105

§







Graficos AcCh 100µM Ca++0

																				Wistar						Control ZDF						 Fatty ZDF

																		Amplitude		0.1869		±		0.0196		0.0000		±		0.0000		0.0000		±		0.0000

																		Amp 90%		0.1682		±		0.01764		0.0000		±		0.0000		0.0000		±		0.0000

																		Time 90%		2.5714		±		0.36886		0.0000		±		0.0000		0.0000		±		0.0000

																		Amp 60%		0.1121		±		0.01176		0.0000		±		0.0000		0.0000		±		0.0000

																		Time 60%		24.0000		±		4.24264		0.0000		±		0.0000		0.0000		±		0.0000

																		Amp 30%		0.0561		±		0.00588		0.0000		±		0.0000		0.0000		±		0.0000

																		Time 30%		84.2857		±		6.75318		0.0000		±		0.0000		0.0000		±		0.0000

																		Max Derivative		0.0299		±		0.00272		0.0000		±		0.0000		0.0000		±		0.0000

																		# Cells with response		7						0						0

																		# Used Cells		35						35						35

																		% cells with response		20.00%						0.00%						0.00%

																		% cells without response		80.00%						100.00%						100.00%

		§		t- test Control ZDF/Fatty ZDF

		ª		t- test Wistar/Control ZDF

		�		t- test Wistar/Fatty ZDF



Peak Amplitude

AcCh 100µM Ca++0 

1.9599999999999999E-2	0	0	1.9599999999999999E-2	0	0	W	LZDF	OZDF	0.18687000000000001	0	0	Amplitude (340/380)

Amplitude

AcCh 100µM Ca++0    

Amp 90%	



1.7639999999999999E-2	0	0	1.7639999999999999E-2	0	0	Wistar	Control ZDF	Fatty ZDF	0.16819999999999999	0	0	Amp 60%	1.176E-2	0	0	1.176E-2	0	0	0.11212999999999999	0	0	Amp 30%	



5.8799999999999998E-3	0	0	5.8799999999999998E-3	0	0	5.6059999999999999E-2	0	0	Amplitude (340/380)

Time

AcCh 100µM Ca++0 

Time 90%	



0.36886000000000002	0	0	0.36886000000000002	0	0	Wistar	Control ZDF	Fatty ZDF	2.5714299999999999	0	0	Time 60%	4.2426399999999997	0	0	4.2426399999999997	0	0	24	0	0	Time 30%	



6.7531800000000004	0	0	6.7531800000000004	0	0	84.285709999999995	0	0	Time (s)

Max Derivative

AcCh 100µM Ca++0

2.7200000000000002E-3	0	0	2.7200000000000002E-3	0	0	W	LZDF	OZDF	2.989E-2	0	0	Velocity (s-1)

AcCh 100µM Ca++0 Response

% cells with response	Wistar	Control ZDF	Fatty ZDF	0.2	0	0	% cells without response	Wistar	Control ZDF	Fatty ZDF	0.8	1	1	  n=7/35

§








_1260204204.bin

_1260204200.bin

Datos

				AcCh 1µM										AcCh 1µM Ca++0

				W		LZDF		OZDF						W		LZDF		OZDF

		Amplitude		0.1057		0.0000		0.0000				Amplitude		0.0491		0.0000		0.0000

		Amp 90%		0.0951		0.0000		0.0000				Amp 90%		0.0442		0.0000		0.0000

		Time 90%		17.0625		0.0000		0.0000				Time 90%		5.0425		0.0000		0.0000

		Amp 60%		0.0634		0.0000		0.0000				Amp 60%		0.0295		0.0000		0.0000

		Time 60%		189.0813		0.0000		0.0000				Time 60%		15.9700		0.0000		0.0000

		Amp 30%		0.0317		0.0000		0.0000				Amp 30%		0.0148		0.0000		0.0000

		Time 30%		569.5863		0.0000		0.0000				Time 30%		29.7100		0.0000		0.0000

		Max Derivative		0.0198		0.0000		0.0000				Max Derivative		0.0042		0.0000		0.0000

		# Cells with response		8		0		0				# Cells with response		4		0		0

		# Used Cells		14		14		14				# Used Cells		35		35		35

		% cells with response		57.14%		0.00%		0.00%				% cells with response		11.43%		0.00%		0.00%

		% cells without response		42.86%		100.00%		100.00%				% cells without response		88.57%		100.00%		100.00%

		Amplitude		0.0163		0.0000		0.0000				Amplitude		0.0092		0.0000		0.0000

		Amp 90%		0.0147		0.0000		0.0000				Amp 90%		0.0083		0.0000		0.0000

		Time 90%		5.7990		0.0000		0.0000				Time 90%		1.3242		0.0000		0.0000

		Amp 60%		0.0098		0.0000		0.0000				Amp 60%		0.0055		0.0000		0.0000

		Time 60%		46.1162		0.0000		0.0000				Time 60%		5.5408		0.0000		0.0000

		Amp 30%		0.0049		0.0000		0.0000				Amp 30%		0.0028		0.0000		0.0000

		Time 30%		164.3541		0.0000		0.0000				Time 30%		10.6706		0.0000		0.0000

		Max Derivative		0.0137		0.0000		0.0000				Max Derivative		0.0007		0.0000		0.0000





				AcCh 10µM										AcCh 10µM Ca++0



				W		LZDF		OZDF						W		LZDF		OZDF

		Amplitude		0.0710		0.0000		0.1181				Amplitude		0.1601		0.0000		0.0000

		Amp 90%		0.0639		0.0000		0.1063				Amp 90%		0.1441		0.0000		0.0000

		Time 90%		4.3233		0.0000		3.1617				Time 90%		0.7800		0.0000		0.0000

		Amp 60%		0.0426		0.0000		0.0709				Amp 60%		0.0961		0.0000		0.0000

		Time 60%		9.0100		0.0000		14.6342				Time 60%		7.4400		0.0000		0.0000

		Amp 30%		0.0213		0.0000		0.0355				Amp 30%		0.0480		0.0000		0.0000

		Time 30%		99.1233		0.0000		44.1125				Time 30%		32.5200		0.0000		0.0000

		Max Derivative		0.0068		0.0000		0.0201				Max Derivative		0.0294		0.0000		0.0000

		# Cells with response		3		0		12				# Cells with response		1		0		0

		# Used Cells		35		35		35				# Used Cells		28		28		28

		% cells with response		8.57%		0.00%		34.29%				% cells with response		3.57%		0.00%		0.00%

		% cells without response		91.43%		100.00%		65.71%				% cells without response		96.43%		100.00%		100.00%

		Amplitude		0.0155		0.0000		0.0078				Amplitude		0.0000		0.0000		0.0000

		Amp 90%		0.0139		0.0000		0.0070				Amp 90%		0.0000		0.0000		0.0000

		Time 90%		0.6264		0.0000		0.8564				Time 90%		0.0000		0.0000		0.0000

		Amp 60%		0.0093		0.0000		0.0047				Amp 60%		0.0000		0.0000		0.0000

		Time 60%		0.7200		0.0000		2.5830				Time 60%		0.0000		0.0000		0.0000

		Amp 30%		0.0046		0.0000		0.0023				Amp 30%		0.0000		0.0000		0.0000

		Time 30%		2.8833		0.0000		11.4670				Time 30%		0.0000		0.0000		0.0000

		Max Derivative		0.0016		0.0000		0.0021				Max Derivative		0.0000		0.0000		0.0000

				AcCh 100µM										AcCh 100µM Ca++0 

				W		LZDF		OZDF						W		LZDF		OZDF

		Amplitude		0.0927		0.2049		0.0823				Amplitude		0.1869		0.0000		0.0000

		Amp 90%		0.2215		0.1844		0.0741				Amp 90%		0.1682		0.0000		0.0000

		Time 90%		4.5921		5.5550		2.4170				Time 90%		2.5714		0.0000		0.0000

		Amp 60%		0.1937		0.1229		0.0494				Amp 60%		0.1121		0.0000		0.0000

		Time 60%		49.2079		101.5030		26.2375				Time 60%		24.0000		0.0000		0.0000

		Amp 30%		0.1659		0.0615		0.0247				Amp 30%		0.0561		0.0000		0.0000

		Time 30%		100.7086		650.6820		155.5680				Time 30%		84.2857		0.0000		0.0000

		Max Derivative		0.0120		0.0117		0.0098				Max Derivative		0.0299		0.0000		0.0000

		# Cells with response		14		10		20				# Cells with response		7		0		0

		# Used Cells		105		105		105				# Used Cells		35		35		35

		% cells with response		13.33%		9.52%		19.05%				% cells with response		20.00%		0.00%		0.00%

		% cells without response		86.67%		90.48%		80.95%				% cells without response		80.00%		100.00%		100.00%

		Amplitude		0.0066		0.0155		0.0055				Amplitude		0.0196		0.0000		0.0000

		Amp 90%		0.0432		0.0140		0.0049				Amp 90%		0.0176		0.0000		0.0000

		Time 90%		1.7099		1.8073		0.4159				Time 90%		0.3689		0.0000		0.0000

		Amp 60%		0.0439		0.0093		0.0033				Amp 60%		0.0118		0.0000		0.0000

		Time 60%		19.5872		32.2317		6.5785				Time 60%		4.2426		0.0000		0.0000

		Amp 30%		0.0446		0.0047		0.0016				Amp 30%		0.0059		0.0000		0.0000

		Time 30%		30.3068		126.1474		35.2133				Time 30%		6.7532		0.0000		0.0000

		Max Derivative		0.0012		0.0031		0.0011				Max Derivative		0.0027		0.0000		0.0000





Graficos AcCh 1 µM

																		Wistar						 Control ZDF						Fatty ZDF

																Amplitude		0.10571		±		0.01628		0.0000		±		0.0000		0.0000		±		0.0000

																Amp 90%		0.09514		±		0.01465		0.0000		±		0.0000		0.0000		±		0.0000

																Time 90%		17.0625		±		5.79904		0.0000		±		0.0000		0.0000		±		0.0000

																Amp 60%		0.06342		±		0.00977		0.0000		±		0.0000		0.0000		±		0.0000

																Time 60%		189.08125		±		46.11617		0.0000		±		0.0000		0.0000		±		0.0000

																Amp 30%		0.03171		±		0.00489		0.0000		±		0.0000		0.0000		±		0.0000

																Time 30%		569.58625		±		164.35407		0.0000		±		0.0000		0.0000		±		0.0000

																Max Derivative		0.0198		±		0.0137		0.0000		±		0.0000		0.0000		±		0.0000

																# Cells with response		8						0						0

																# Used Cells		14						14						14

																% cells with response		57.14%						0.00%						0.00%

																% cells without response		42.86%						100.00%						100.00%



Peak amplitude 

AcCh 1µM  

1.6279999999999999E-2	0	0	1.6279999999999999E-2	0	0	W	LZDF	OZDF	0.10571	0	0	Amplitude (340/380)

Amplitude

AcCh 1µM 

Amp 90%	

1.465E-2	0	0	1.465E-2	0	0	W	LZDF	OZDF	9.5140000000000002E-2	0	0	Amp 60%	

9.7699999999999992E-3	0	0	9.7699999999999992E-3	0	0	W	LZDF	OZDF	6.3420000000000004E-2	0	0	Amp 30%	



4.8900000000000002E-3	0	0	4.8900000000000002E-3	0	0	W	LZDF	OZDF	3.1710000000000002E-2	0	0	Amplitude (340/380)

Time

AcCh 1µM 

Time 90%	



5.7990399999999998	0	0	5.7990399999999998	0	0	W	LZDF	OZDF	17.0625	0	0	Time 60%	9.7699999999999992E-3	0	0	46.116169999999997	0	0	W	LZDF	OZDF	189.08125000000001	0	0	Time 30%	



164.35407000000001	0	0	164.35407000000001	0	0	W	LZDF	OZDF	569.58624999999995	0	0	Time (s)

Max Derivative

AcCh 1µM

Max Derivative	1.37E-2	0	0	1.37E-2	0	0	W	LZDF	OZDF	1.9800000000000002E-2	0	0	Velocity (s-1)

AcCh 1µM Response

% cells with response	W	LZDF	OZDF	0.5714285714285714	0	0	% cells without response	W	LZDF	OZDF	0.4285714285714286	1	1	n=8/14

n=0/14



Graficos AcCh 1 µM Ca++0

																				Wistar						ZDF control						ZDF fatty

																		Amplitude		0.0491		±		0.0092		0.0000		±		0.0000		0.0000		±		0.0000

																		Amp 90%		0.0442		±		0.0083		0.0000		±		0.0000		0.0000		±		0.0000

																		Time 90%		5.0425		±		1.3242		0.0000		±		0.0000		0.0000		±		0.0000

																		Amp 60%		0.0295		±		0.0055		0.0000		±		0.0000		0.0000		±		0.0000

																		Time 60%		15.9700		±		5.5408		0.0000		±		0.0000		0.0000		±		0.0000

																		Amp 30%		0.0148		±		0.0028		0.0000		±		0.0000		0.0000		±		0.0000

																		Time 30%		29.7100		±		10.6706		0.0000		±		0.0000		0.0000		±		0.0000

																		Max Derivative		0.0042		±		0.0007		0.0000		±		0.0000		0.0000		±		0.0000

																		# Cells with response		4						0						0

																		# Used Cells		35						35						35

																		% cells with response		11.43%						0.00%						0.00%

																		% cells without response		88.57%						100.00%						100.00%



Peak amplitude

AcCh 1µM Ca++0  

9.2300000000000004E-3	0	0	9.2300000000000004E-3	0	0	W	LZDF	OZDF	4.9079999999999999E-2	0	0	Amplitude (340/380)

Amplitude

AcCh 1µM Ca++0   

Amp 90%	



8.3099999999999997E-3	0	0	8.3099999999999997E-3	0	0	W	LZDF	OZDF	4.4170000000000001E-2	0	0	Amp 60%	5.5300000000000002E-3	0	0	5.5300000000000002E-3	0	0	W	LZDF	OZDF	2.945E-2	0	0	Amp 30%	



2.7599999999999999E-3	0	0	2.7599999999999999E-3	0	0	W	LZDF	OZDF	1.4749999999999999E-2	0	0	Amplitude (340/380)

Time

AcCh 1µM Ca++0 

Time 90%	



1.32419	0	0	1.32419	0	0	W	LZDF	OZDF	5.0425000000000004	0	0	Time 60%	5.5300000000000002E-3	0	0	5.5300000000000002E-3	0	0	W	LZDF	OZDF	15.97	0	0	Time 30%	



10.67061	0	0	10.67061	0	0	W	LZDF	OZDF	29.71	0	0	Time (s)

Max Derivative

AcCh 1µM Ca++0

7.3186400000000004E-4	0	0	7.3186400000000004E-4	0	0	W	LZDF	OZDF	4.2199999999999998E-3	0	0	Velocity (s-1)

AcCh 1µM Ca++0 Response

% cells with response	W	LZDF	OZDF	0.11428571428571428	0	0	% cells without response	W	LZDF	OZDF	0.88571428571428568	1	1	n=4/35

n=0/35



Graficos AcCh 10µM

																				Ach 10µM

																				Wistar						 LZDF						 OZDF

																		Amplitude		0.0710		±		0.0155		0.0000		±		0.0000		0.1181		±		0,00777 ��

																		Time 90%		4.3233		±		0,62643 ª		0.0000		±		0.0000		3.1617		±		0.8564

																		Time 60%		9.0100		±		0.7200		0.0000		±		0.0000		14.6342		±		2.5830

																		Time 30%		99.1233		±		2,88333 ªª		0.0000		±		0.0000		44.1125		±		11.4670

																		Max Derivative		0.0068		±		0.0016		0.0000		±		0.0000		0.0201		±		0,00207 �

		§		t- test Control ZDF/Fatty ZDF

		ª		t- test Wistar/Control ZDF

		�		t- test Wistar/Fatty ZDF



Peak amplitude

AcCh 10µM 

1.55E-2	0	7.77E-3	1.55E-2	0	7.77E-3	W	LZDF	OZDF	7.0999999999999994E-2	0	0.11814	Amplitude (340/380)

Amplitude

AcCh 10µM    

Amp 90%	

1.393E-2	0	7.0000000000000001E-3	1.393E-2	0	7.0000000000000001E-3	W	LZDF	OZDF	6.3930000000000001E-2	0	0.10632999999999999	Amp 60%	9.2999999999999992E-3	0	4.6600000000000001E-3	9.2999999999999992E-3	0	4.6600000000000001E-3	W	LZDF	OZDF	4.2599999999999999E-2	0	7.0879999999999999E-2	Amp 30%	

9.2999999999999992E-3	0	4.6600000000000001E-3	9.2999999999999992E-3	0	4.6600000000000001E-3	W	LZDF	OZDF	2.1329999999999998E-2	0	3.5459999999999998E-2	Amplitude (340/380)

Max Derivative

AcCh 10µM 

1.6299999999999999E-3	0	2.0699999999999998E-3	1.6299999999999999E-3	0	2.0699999999999998E-3	W	LZDF	OZDF	6.8300000000000001E-3	0	2.0049999999999998E-2	Velocity (s-1)

AcCh 10µM Response

% cells with response	W	LZDF	OZDF	8.5714285714285715E-2	0	0.34285714285714286	% cells without response	W	LZDF	OZDF	0.91428571428571426	1	0.65714285714285714	n=3/35

n=12/35

n=0/35

§







Graficos AcCh 10µM Ca++0

																				Wistar						Control ZDF						 Fatty ZDF

																		Amplitude		0.1601		±		0.0000		0.0000		±		0.0000		0.0000		±		0.0000

																		Amp 90%		0.1441		±		0.0000		0.0000		±		0.0000		0.0000		±		0.0000

																		Time 90%		0.7800		±		0.0000		0.0000		±		0.0000		0.0000		±		0.0000

																		Amp 60%		0.0961		±		0.0000		0.0000		±		0.0000		0.0000		±		0.0000

																		Time 60%		7.4400		±		0.0000		0.0000		±		0.0000		0.0000		±		0.0000

																		Amp 30%		0.0480		±		0.0000		0.0000		±		0.0000		0.0000		±		0.0000

																		Time 30%		32.5200		±		0.0000		0.0000		±		0.0000		0.0000		±		0.0000

																		Max Derivative		0.0294		±		0.0000		0.0000		±		0.0000		0.0000		±		0.0000

																		# Cells with response		1						0						0

																		# Used Cells		28						28						28

																		% cells with response		3.57%						0.00%						0.00%

																		% cells without response		96.43%						100.00%						100.00%

		§		t- test Control ZDF/Fatty ZDF

		ª		t- test Wistar/Control ZDF

		�		t- test Wistar/Fatty ZDF



Peak amplitude

AcCh 10µM Ca++0

0	0	0	0	0	0	W	LZDF	OZDF	0.16010000000000002	0	0	Amplitude (340/380)

Amplitude

AcCh 10µM Ca++0    

Amp 90%	



0	0	0	0	0	0	W	LZDF	OZDF	0.14409000000000002	0	0	Amp 60%	0	0	0	0	0	0	W	LZDF	OZDF	9.6060000000000006E-2	0	0	Amp 30%	



0	0	0	0	0	0	W	LZDF	OZDF	4.8030000000000003E-2	0	0	Amplitude (340/380)

Time

AcCh 10µM Ca++0 

Time 90%	



0	0	0	0	0	0	W	LZDF	OZDF	0.77999999999997272	0	0	Time 60%	0	0	0	0	0	0	W	LZDF	OZDF	7.4399999999999977	0	0	Time 30%	



0	0	0	0	0	0	W	LZDF	OZDF	32.519999999999982	0	0	Time (s)

Max Derivative

AcCh 10µM Ca++0

0	0	0	0	0	0	W	LZDF	OZDF	2.9399999999999999E-2	0	0	Velocity (s-1)

AcCh 10µM Ca++0 Response

% cells with response	W	LZDF	OZDF	3.5714285714285712E-2	0	0	% cells without response	W	LZDF	OZDF	0.9642857142857143	1	1	n=1/28

n=0/28

§







Graficos AcCh 100µM

																				Wistar						Control ZDF						 Fatty ZDF

																		Amplitude		0.0927		±		0.0066		0.2049		±		0.0155		0.0823		±		0.0055

																		Amp 90%		0.2215		±		0.0432		0.1844		±		0.0140		0.0741		±		0.0049

																		Time 90%		4.5921		±		1.7099		5.5550		±		1.8073		2.4170		±		0.4159

																		Amp 60%		0.1937		±		0.0439		0.1229		±		0.0093		0.0494		±		0.0033

																		Time 60%		49.2079		±		19.5872		101.5030		±		32.2317		26.2375		±		6.5785

																		Amp 30%		0.1659		±		0.0446		0.0615		±		0.0047		0.0247		±		0.0016

																		Time 30%		100.7086		±		30.3068		650.6820		±		126.1474		155.5680		±		35.2133

																		Max Derivative		0.0120		±		0.0012		0.0117		±		0.0031		0.0098		±		0.0011

																		# Cells with response		14						10						20

																		# Used Cells		105						105						105

																		% cells with response		13.33%						9.52%						19.05%

																		% cells without response		86.67%						90.48%						80.95%

		§		t- test Control ZDF/Fatty ZDF

		ª		t- test Wistar/Control ZDF

		�		t- test Wistar/Fatty ZDF



Peak Amplitude

AcCh 100µM  

6.6299999999999996E-3	1.553E-2	5.45E-3	6.6299999999999996E-3	1.553E-2	5.45E-3	W	LZDF	OZDF	9.2660000000000006E-2	0.20488999999999999	8.2309999999999994E-2	Amplitude (340/380)

Amplitude

AcCh 100µM    

Amp 90%	4.3229999999999998E-2	1.397E-2	4.8999999999999998E-3	4.3229999999999998E-2	1.397E-2	4.8999999999999998E-3	W	LZDF	OZDF	0.22151000000000001	0.18440000000000001	7.4090000000000003E-2	Amp 60%	4.3860000000000003E-2	9.3200000000000002E-3	3.2699999999999999E-3	4.3860000000000003E-2	9.3200000000000002E-3	3.2699999999999999E-3	W	LZDF	OZDF	0.19370999999999999	0.12292	4.938E-2	Amp 30%	4.4569999999999999E-2	4.6600000000000001E-3	1.64E-3	4.4569999999999999E-2	4.6600000000000001E-3	1.64E-3	W	LZDF	OZDF	0.16592999999999999	6.148E-2	2.4709999999999999E-2	Amplitude (340/380)

Time

AcCh 100µM  

Time 90%	1.70987	1.8073399999999999	0.41591	1.70987	1.8073399999999999	0.41591	W	LZDF	OZDF	4.5921399999999997	5.5549999999999997	2.4169999999999998	Time 60%	19.58719	32.231720000000003	6.5784700000000003	19.58719	32.231720000000003	6.5784700000000003	W	LZDF	OZDF	49.207859999999997	101.503	26.237500000000001	Time 30%	30.306789999999999	126.14740999999999	35.213290000000001	30.306789999999999	126.14740999999999	35.213290000000001	W	LZDF	OZDF	100.70856999999999	650.68200000000002	155.56800000000001	Time (s)

Max Derivative

AcCh 100µM

1.1800000000000001E-3	3.0599999999999998E-3	1.06E-3	1.1800000000000001E-3	3.0599999999999998E-3	1.06E-3	W	LZDF	OZDF	1.201E-2	1.172E-2	9.8399999999999998E-3	Velocity (s-1)

AcCh 100µM Response

% cells with response	W	LZDF	OZDF	0.13333333333333333	9.5238095238095233E-2	0.19047619047619047	% cells without response	W	LZDF	OZDF	0.8666666666666667	0.90476190476190477	0.80952380952380953	n=14/105

n=10/105

§







Graficos AcCh 100µM Ca++0

																				Wistar						Control ZDF						 Fatty ZDF

																		Amplitude		0.1869		±		0.0196		0.0000		±		0.0000		0.0000		±		0.0000

																		Amp 90%		0.1682		±		0.01764		0.0000		±		0.0000		0.0000		±		0.0000

																		Time 90%		2.5714		±		0.36886		0.0000		±		0.0000		0.0000		±		0.0000

																		Amp 60%		0.1121		±		0.01176		0.0000		±		0.0000		0.0000		±		0.0000

																		Time 60%		24.0000		±		4.24264		0.0000		±		0.0000		0.0000		±		0.0000

																		Amp 30%		0.0561		±		0.00588		0.0000		±		0.0000		0.0000		±		0.0000

																		Time 30%		84.2857		±		6.75318		0.0000		±		0.0000		0.0000		±		0.0000

																		Max Derivative		0.0299		±		0.00272		0.0000		±		0.0000		0.0000		±		0.0000

																		# Cells with response		7						0						0

																		# Used Cells		35						35						35

																		% cells with response		20.00%						0.00%						0.00%

																		% cells without response		80.00%						100.00%						100.00%

		§		t- test Control ZDF/Fatty ZDF

		ª		t- test Wistar/Control ZDF

		�		t- test Wistar/Fatty ZDF



Peak Amplitude

AcCh 100µM Ca++0 

1.9599999999999999E-2	0	0	1.9599999999999999E-2	0	0	W	LZDF	OZDF	0.18687000000000001	0	0	Amplitude (340/380)

Amplitude

AcCh 100µM Ca++0    

Amp 90%	



1.7639999999999999E-2	0	0	1.7639999999999999E-2	0	0	Wistar	Control ZDF	Fatty ZDF	0.16819999999999999	0	0	Amp 60%	1.176E-2	0	0	1.176E-2	0	0	0.11212999999999999	0	0	Amp 30%	



5.8799999999999998E-3	0	0	5.8799999999999998E-3	0	0	5.6059999999999999E-2	0	0	Amplitude (340/380)

Time

AcCh 100µM Ca++0 

Time 90%	



0.36886000000000002	0	0	0.36886000000000002	0	0	Wistar	Control ZDF	Fatty ZDF	2.5714299999999999	0	0	Time 60%	4.2426399999999997	0	0	4.2426399999999997	0	0	24	0	0	Time 30%	



6.7531800000000004	0	0	6.7531800000000004	0	0	84.285709999999995	0	0	Time (s)

Max Derivative

AcCh 100µM Ca++0

2.7200000000000002E-3	0	0	2.7200000000000002E-3	0	0	W	LZDF	OZDF	2.989E-2	0	0	Velocity (s-1)

AcCh 100µM Ca++0 Response

% cells with response	Wistar	Control ZDF	Fatty ZDF	0.2	0	0	% cells without response	Wistar	Control ZDF	Fatty ZDF	0.8	1	1	  n=7/35

§








_1260204199.bin

_1260204195.bin

Datos

				ATP 100µM										ATP 100µM + Ca2+0

				W		LZDF		OZDF						W		LZDF		OZDF

		Amplitude		0.1604		0.1060		0.0815				Amplitude		0.1930		0.1000		0.0824

		Amp 90%		0.1443		0.0954		0.0733				Amp 90%		0.1737		0.0900		0.0742

		Time 90%		7.2705		6.7211		2.0649				Time 90%		4.6040		4.3757		2.5150

		Amp 60%		0.0962		0.0636		0.0489				Amp 60%		0.1158		0.0600		0.0495

		Time 60%		37.5268		30.6773		11.3623				Time 60%		23.4595		12.3983		25.8300

		Amp 30%		0.0481		0.0318		0.0245				Amp 30%		0.0579		0.0300		0.0247

		Time 30%		76.5423		55.9616		43.3903				Time 30%		47.5285		41.9735		37.7300

		Max Derivative		0.0143		0.0118		0.0130				Max Derivative		0.0311		0.0126		0.0139

		# Cells with response		57		37		39				# Cells with response		20		23		2

		# Used Cells		112		112		112				# Used Cells		49		49		49

		% cells with response		50.89%		33.04%		34.82%				% cells with response		40.82%		46.94%		4.08%

		% cells without response		49.11%		66.96%		65.18%				% cells without response		59.18%		53.06%		95.92%

		Amplitude		0.0095		0.0052		0.0032				Amplitude		0.0157		0.0068		0.0194

		Amp 90%		0.0085		0.0047		0.0028				Amp 90%		0.0141		0.0061		0.0175

		Time 90%		0.9601		0.6249		0.2030				Time 90%		0.9863		0.4371		0.3950

		Amp 60%		0.0057		0.0031		0.0019				Amp 60%		0.0094		0.0041		0.0117

		Time 60%		7.0543		5.6121		1.2711				Time 60%		1.8821		0.7994		6.2200

		Amp 30%		0.0028		0.0016		0.0009				Amp 30%		0.0047		0.0021		0.0058

		Time 30%		18.1563		7.6719		4.6334				Time 30%		3.6260		4.7300		5.3900

		Max Derivative		0.0014		0.0012		0.0009				Max Derivative		0.0084		0.0018		0.0043



				ATP 300µM										ATP 300µM + Ca2+0



				W		LZDF		OZDF						W		LZDF		OZDF

		Amplitude		0.1407		0.1468		0.0837				Amplitude		0.0815		0.1048		0.1071

		Amp 90%		0.1267		0.1321		0.0753				Amp 90%		0.4147		0.0943		0.0964

		Time 90%		8.9355		5.6973		2.4075				Time 90%		1.9200		5.6553		2.3138

		Amp 60%		0.0845		0.0881		0.0502				Amp 60%		0.3902		0.0629		0.0643

		Time 60%		72.6638		22.9527		28.3972				Time 60%		9.9044		19.1287		22.5575

		Amp 30%		0.0422		0.0440		0.0251				Amp 30%		0.3658		0.0314		0.0321

		Time 30%		190.2990		73.2027		100.2592				Time 30%		37.3578		49.7987		73.3613

		Max Derivative		0.0183		0.0211		0.0104				Max Derivative		0.0151		0.0117		0.0091

		# Cells with response		29		30		36				# Cells with response		18		30		8

		# Used Cells		91		91		84				# Used Cells		91		105		91

		% cells with response		31.87%		32.97%		42.86%				% cells with response		19.78%		28.57%		8.79%

		% cells without response		68.13%		67.03%		57.14%				% cells without response		80.22%		71.43%		91.21%

		Amplitude		0.0127		0.0103		0.0035				Amplitude		0.0071		0.0054		0.0079

		Amp 90%		0.0114		0.0092		0.0032				Amp 90%		0.0357		0.0049		0.0071

		Time 90%		1.8400		0.4353		0.4165				Time 90%		0.1900		0.7856		0.4622

		Amp 60%		0.0076		0.0062		0.0021				Amp 60%		0.0339		0.0032		0.0048

		Time 60%		18.4748		2.9587		4.8984				Time 60%		1.6968		1.8228		2.3079

		Amp 30%		0.0038		0.0031		0.0011				Amp 30%		0.0322		0.0016		0.0024

		Time 30%		27.1856		7.8001		9.7824				Time 30%		5.0323		3.5391		13.8193

		Max Derivative		0.0021		0.0032		0.0010				Max Derivative		0.0013		0.0014		0.0026

				ATP 20µM										ATP 20µM + Ca2+0

				W		LZDF		OZDF						W		LZDF		OZDF

		Amplitude		0.1134		0.0947		0.0711				Amplitude		0.0683		0.1156		0.0000

		Amp 90%		0.1021		0.0852		0.0640				Amp 90%		0.0615		0.1040		0.0000

		Time 90%		11.2222		0.5917		1.5380				Time 90%		6.8182		1.8450		0.0000

		Amp 60%		0.0680		0.0568		0.0427				Amp 60%		0.0410		0.0694		0.0000

		Time 60%		46.4444		10.6492		8.3940				Time 60%		16.0446		9.2200		0.0000

		Amp 30%		0.0340		0.0284		0.0213				Amp 30%		0.0205		0.0347		0.0000

		Time 30%		87.8889		45.1142		69.1740				Time 30%		25.9755		42.9650		0.0000

		Max Derivative		0.0088		0.0129		0.0154				Max Derivative		0.0066		0.0210		0.0000

		# Cells with response		9		12		5				# Cells with response		11		2		0

		# Used Cells		77		77		70				# Used Cells		21		21		21

		% cells with response		11.69%		15.58%		7.14%				% cells with response		52.38%		9.52%		0.00%

		% cells without response		88.31%		84.42%		92.86%				% cells without response		47.62%		90.48%		100.00%

		Amplitude		0.0249		0.0088		0.0055				Amplitude		0.0393		0.0041		0.0000

		Amp 90%		0.0224		0.0079		0.0049				Amp 90%		0.0353		0.0036		0.0000

		Time 90%		2.5099		0.0829		0.4025				Time 90%		4.1610		0.3650		0.0000

		Amp 60%		0.0149		0.0053		0.0033				Amp 60%		0.0236		0.0025		0.0000

		Time 60%		16.3428		3.3685		3.3248				Time 60%		6.4787		3.6900		0.0000

		Amp 30%		0.0075		0.0026		0.0017				Amp 30%		0.0118		0.0012		0.0000

		Time 30%		20.3111		10.8094		42.8770				Time 30%		9.6938		25.6350		0.0000

		Max Derivative		0.0020		0.0011		0.0024				Max Derivative		0.0038		0.0030		0.0000







Gráficos ATP 20µM

																				Wistar						Control ZDF						Fatty ZDF

																		Amplitude		0.1134		±		0.0249		0.0947		±		0.0088		0.0711		±		0.0055

																		Amp 90%		0.1021		±		0.0224		0.0852		±		0.0079		0.0640		±		0.0049

																		Time 90%		11.2222		±		2.5099		0.5917		±		0.0829		1.5380		±		0.4025

																		Amp 60%		0.0680		±		0.0149		0.0568		±		0.0053		0.0427		±		0.0033

																		Time 60%		46.4444		±		16.3428		10.6492		±		3.3685		8.3940		±		3.3248

																		Amp 30%		0.0340		±		0.0075		0.0284		±		0.0026		0.0213		±		0.0017

																		Time 30%		87.8889		±		20.3111		45.1142		±		10.8094		69.1740		±		42.8770

																		Max Derivative		0.0088		±		0.0020		0.0129		±		0.0011		0.0154		±		0.0024

																		# Cells with response		9						12						5

																		# Used Cells		77						77						70

																		% cells with response		11.69%						15.58%						7.14%

																		% cells without response		88.31%						84.42%						92.86%

		ª		 t-Test Wistar/Control ZDF

		�		t-Test Wistar/Fatty ZDF

		§		t-Test Control ZDF/Fattyy ZDF

		Parameters t- Test

		p≤ 0,05		One Symbol

		p≤ 0,01		Two Symbols

		p≤ 0,001		Three symbols



Peak amplitude

ATP 20µM

2.486E-2	8.8000000000000005E-3	5.4599999999999996E-3	2.486E-2	8.8000000000000005E-3	5.4599999999999996E-3	W	LZDF	OZDF	0.11339	9.4689999999999996E-2	7.1099999999999997E-2	Amplitude (340/380)

Amplitude

ATP 20µM

Amp 90%	2.2370000000000001E-2	7.92E-3	4.9199999999999999E-3	2.2370000000000001E-2	7.92E-3	4.9199999999999999E-3	W	LZDF	OZDF	0.10206	8.5209999999999994E-2	6.4000000000000001E-2	Amp 60%	1.4919999999999999E-2	5.28E-3	3.2699999999999999E-3	1.4919999999999999E-2	5.28E-3	3.2699999999999999E-3	6.8040000000000003E-2	5.6820000000000002E-2	4.2659999999999997E-2	Amp 30%	7.4599999999999996E-3	2.64E-3	1.65E-3	7.4599999999999996E-3	2.64E-3	1.65E-3	3.4009999999999999E-2	2.8420000000000001E-2	2.1340000000000001E-2	Amplitude (340/380)

Max Derivative

ATP 20µM

Max Derivative	1.98E-3	1.07E-3	2.3900000000000002E-3	1.98E-3	1.07E-3	2.3900000000000002E-3	W	LZDF	OZDF	8.8000000000000005E-3	1.285E-2	1.5440000000000001E-2	Velocity (s-1)

ATP 20µM Response

% cells with response	W	LZDF	OZDF	0.11688311688311688	0.15584415584415584	7.1428571428571425E-2	% cells without response	W	LZDF	OZDF	0.88311688311688308	0.8441558441558441	0.9285714285714286	Time

ATP 20µM

Time 90%	2.5098600000000002	8.2860000000000003E-2	0.40244999999999997	2.5098600000000002	8.2860000000000003E-2	0.40244999999999997	W	LZDF	OZDF	11.22222	0.59167000000000003	1.538	Time 60%	16.342780000000001	3.3684799999999999	3.3247800000000001	16.342780000000001	3.3684799999999999	3.3247800000000001	46.44444	10.64917	8.3940000000000001	Time 30%	20.31108	10.8094	42.876959999999997	20.31108	10.8094	42.876959999999997	87.888890000000004	45.114170000000001	69.174000000000007	Time (s)



§





Gráficos ATP 20µM Ca2+0

																				Wistar						Control ZDF						Fatty ZDF

																		Amplitude		0.0683		±		0.0393		0.1156		±		0.0041		0.0000		±		0.0000

																		Amp 90%		0.0615		±		0.0353		0.1040		±		0.0036		0.0000		±		0.0000

																		Time 90%		6.8182		±		4.1610		1.8450		±		0.3650		0.0000		±		0.0000

																		Amp 60%		0.0410		±		0.0236		0.0694		±		0.0025		0.0000		±		0.0000

																		Time 60%		16.0446		±		6.4787		9.2200		±		3.6900		0.0000		±		0.0000

																		Amp 30%		0.0205		±		0.0118		0.0347		±		0.0012		0.0000		±		0.0000

																		Time 30%		25.9755		±		9.6938		42.9650		±		25.6350		0.0000		±		0.0000

																		Max Derivative		0.0066		±		0.0038		0.0210		±		0.0030		0.0000		±		0.0000

																		# Cells with response		11						2						0

																		# Used Cells		21						21						21

																		% cells with response		52.38%						9.52%						0.00%

																		% cells without response		47.62%						90.48%						100.00%

		ª		 t-Test Wistar/Control ZDF

		�		t-Test Wistar/Fatty ZDF

		§		t-Test Control ZDF/Fattyy ZDF

		Parameters t- Test

		p≤ 0,05		One Symbol

		p≤ 0,01		Two Symbols

		p≤ 0,001		Three symbols



Amplitude

ATP 20µM Ca++0

Amp 90%	3.5340000000000003E-2	3.5999999999999999E-3	0	3.5340000000000003E-2	3.5999999999999999E-3	0	W	LZDF	OZDF	6.1469999999999997E-2	0.104	0	Amp 60%	2.3570000000000001E-2	2.4499999999999999E-3	0	2.3570000000000001E-2	2.4499999999999999E-3	0	4.0980000000000003E-2	6.9349999999999995E-2	0	Amp 30%	1.1780000000000001E-2	1.1999999999999999E-3	0	1.1780000000000001E-2	1.1999999999999999E-3	0	2.0490000000000001E-2	3.4700000000000002E-2	0	Amplitude (340/380)

Time

ATP 20µM Ca++0

Time 90%	4.1609699999999998	0.36499999999999999	0	4.1609699999999998	0.36499999999999999	0	W	LZDF	OZDF	6.8181799999999999	1.845	0	Time 60%	6.47865	3.69	0	6.47865	3.69	0	16.044550000000001	9.2200000000000006	0	Time 30%	9.6938200000000005	25.635000000000002	0	9.6938200000000005	25.635000000000002	0	25.975449999999999	42.965000000000003	0	Time (s)

Max Derivative

ATP 20µM Ca++0

Max Derivative	3.7599999999999999E-3	3.0000000000000001E-3	0	3.7599999999999999E-3	3.0000000000000001E-3	0	W	LZDF	OZDF	6.5900000000000004E-3	2.1000000000000001E-2	0	Velocity (s-1)

ATP 20µM Ca++0 Response

% cells with response	W	LZDF	OZDF	0.52380952380952384	9.5238095238095233E-2	0	% cells without response	W	LZDF	OZDF	0.47619047619047616	0.90476190476190477	1	Peak Amplitude

ATP 20µM Ca++0 

3.9280000000000002E-2	4.0499999999999998E-3	0	3.9280000000000002E-2	4.0499999999999998E-3	0	W	LZDF	OZDF	6.8290000000000003E-2	0.11555	0	Amplitude (340/380)



§



n=11/21



Gráficos ATP100µM



																				Wistar						Control ZDF						Fatty ZDF

																		Amplitude		0.1604		±		0.0095		0.1060		±		0.0052		0.0815		±		0.0032

																		Amp 90%		0.1443		±		0.0085		0.0954		±		0.0047		0.0733		±		0.0028

																		Time 90%		7.2705		±		0.9601		6.7211		±		0.6249		2.0649		±		0.2030

																		Amp 60%		0.0962		±		0.0057		0.0636		±		0.0031		0.0489		±		0.0019

																		Time 60%		37.5268		±		7.0543		30.6773		±		5.6121		11.3623		±		1.2711

																		Amp 30%		0.0481		±		0.0028		0.0318		±		0.0016		0.0245		±		0.0009

																		Time 30%		76.5423		±		18.1563		55.9616		±		7.6719		43.3903		±		4.6334

																		Max Derivative		0.0143		±		0.0014		0.0118		±		0.0012		0.0130		±		0.0009

																		# Cells with response		57						37						39

																		# Used Cells		112						112						112

																		% cells with response		50.89%						33.04%						34.82%

																		% cells without response		49.11%						66.96%						65.18%

		ª		 t-Test Wistar/Control ZDF

		�		t-Test Wistar/Fatty ZDF

		§		t-Test Control ZDF/Fattyy ZDF

		Parameters t- Test

		p≤ 0,05		One Symbol

		p≤ 0,01		Two Symbols

		p≤ 0,001		Three symbols



Peak Amplitude

ATP 100µM

9.4800000000000006E-3	5.1799999999999997E-3	3.16E-3	9.4800000000000006E-3	5.1799999999999997E-3	3.16E-3	W	LZDF	OZDF	0.16037000000000001	0.10600999999999999	8.1470000000000001E-2	Amplitude (340/380)

Amplitude

ATP 100µM

Amp 90%	8.5299999999999994E-3	4.6600000000000001E-3	2.8400000000000001E-3	8.5299999999999994E-3	4.6600000000000001E-3	2.8400000000000001E-3	W	LZDF	OZDF	0.14433000000000001	9.5409999999999995E-2	7.3319999999999996E-2	Amp 60%	5.6800000000000002E-3	3.1099999999999999E-3	1.9E-3	5.6800000000000002E-3	3.1099999999999999E-3	1.9E-3	9.6210000000000004E-2	6.361E-2	4.888E-2	Amp 30%	2.8400000000000001E-3	1.5499999999999999E-3	9.4796400000000003E-4	2.8400000000000001E-3	1.5499999999999999E-3	9.4796400000000003E-4	4.811E-2	3.1809999999999998E-2	2.445E-2	Amplitude (340/380)

Time

ATP 100µM

Time 90%	18.15625	7.6719099999999996	4.6334099999999996	18.15625	7.6719099999999996	4.6334099999999996	W	LZDF	OZDF	7.2704500000000003	6.7210799999999997	2.06487	Time 60%	7.0543399999999998	5.6121400000000001	1.2711399999999999	7.0543399999999998	5.6121400000000001	1.2711399999999999	37.526820000000001	30.677299999999999	11.362310000000001	Time 30%	0.96011999999999997	0.62485000000000002	0.20299	0.96011999999999997	0.62485000000000002	0.20299	76.542270000000002	55.961620000000003	43.390259999999998	Time (s)

Max Derivative

ATP 100µM

Max Derivative	1.39E-3	1.23E-3	9.33453E-4	1.39E-3	1.23E-3	9.33453E-4	W	LZDF	OZDF	1.431E-2	1.1780000000000001E-2	1.295E-2	Velocity (s-1)

ATP 100µM Response

% cells with response	W	LZDF	OZDF	0.5089285714285714	0.33035714285714285	0.3482142857142857	% cells without response	W	LZDF	OZDF	0.4910714285714286	0.66964285714285721	0.6517857142857143	n= 57/112  	          n=37/112	                  n=39/112



§


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Gráficos ATP 100µM + Ca2+0

																				Wistar						Control ZDF						Fatty ZDF

																		Amplitude		0.1930		±		0.0157		0.1000		±		0.0068		0.0824		±		0.0194

																		Amp 90%		0.1737		±		0.0141		0.0900		±		0.0061		0.0742		±		0.0175

																		Time 90%		4.6040		±		0.9863		4.3757		±		0.4371		2.5150		±		0.3950

																		Amp 60%		0.1158		±		0.0094		0.0600		±		0.0041		0.0495		±		0.0117

																		Time 60%		23.4595		±		1.8821		12.3983		±		0.7994		25.8300		±		6.2200

																		Amp 30%		0.0579		±		0.0047		0.0300		±		0.0021		0.0247		±		0.0058

																		Time 30%		47.5285		±		3.6260		41.9735		±		4.7300		37.7300		±		5.3900

																		Max Derivative		0.0311		±		0.0084		0.0126		±		0.0018		0.0139		±		0.0043

																		# Cells with response		20						23						2

																		# Used Cells		49						49						49

																		% cells with response		40.82%						46.94%						4.08%

																		% cells without response		59.18%						53.06%						95.92%

		ª		 t-Test Wistar/Control ZDF

		�		t-Test Wistar/Fatty ZDF

		§		t-Test Control ZDF/Fattyy ZDF

		Parameters t- Test

		p≤ 0,05		One Symbol

		p≤ 0,01		Two Symbols

		p≤ 0,001		Three symbols



Peak  Amplitude

ATP 100µM Ca++0 

1.5689999999999999E-2	6.8300000000000001E-3	1.9400000000000001E-2	1.5689999999999999E-2	6.8300000000000001E-3	1.9400000000000001E-2	W	LZDF	OZDF	0.19303000000000001	0.10002999999999999	8.2400000000000001E-2	Amplitud (340/380)

Amplitude

ATP 100µM Ca++0

Amp 90%	1.4120000000000001E-2	6.1399999999999996E-3	1.745E-2	1.4120000000000001E-2	6.1399999999999996E-3	1.745E-2	W	LZDF	OZDF	0.17374000000000001	9.0029999999999999E-2	7.4149999999999994E-2	Amp 60%	9.41E-3	4.1000000000000003E-3	1.1650000000000001E-2	9.41E-3	4.1000000000000003E-3	1.1650000000000001E-2	0.11581	6.0010000000000001E-2	4.9450000000000001E-2	Amp 30%	4.7099999999999998E-3	2.0500000000000002E-3	5.7999999999999996E-3	4.7099999999999998E-3	2.0500000000000002E-3	5.7999999999999996E-3	5.7919999999999999E-2	3.0020000000000002E-2	2.47E-2	Amplitude (340/380)

Time

ATP 100µM Ca++0

Time 90%	0.98626999999999998	0.43706	0.39500000000000002	0.98626999999999998	0.43706	0.39500000000000002	W	LZDF	OZDF	4.6040000000000001	4.3756500000000003	2.5150000000000001	Time 60%	1.8821399999999999	0.79937999999999998	6.22	9.41E-3	4.1000000000000003E-3	1.1650000000000001E-2	23.459499999999998	12.398260000000001	25.83	Time 30%	3.6260300000000001	4.7300399999999998	5.39	3.6260300000000001	4.7300399999999998	5.39	47.528500000000001	41.973480000000002	37.729999999999997	Time (s)

Max Derivative

ATP 100µM Ca++0

Max Derivative	8.4100000000000008E-3	1.7700000000000001E-3	4.2500000000000003E-3	8.4100000000000008E-3	1.7700000000000001E-3	4.2500000000000003E-3	W	LZDF	OZDF	3.1109999999999999E-2	1.2619999999999999E-2	1.3849999999999999E-2	Velocity (s-1)

ATP 100µM Ca++0 Response

% cells with response	W	LZDF	OZDF	0.40816326530612246	0.46938775510204084	4.0816326530612242E-2	% cells without response	W	LZDF	OZDF	0.59183673469387754	0.53061224489795911	0.95918367346938771	n=20/49

n=23/49

n=2/49
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Gráficos ATP300µM

																				ATP 300µM

																				Wistar						LZDF						OZDF

																		Amplitude		0.1407		±		0.0127		0.1468		±		0,01026 §§§		0.0837		±		0,00353 ���

																		Time 90%		8.9355		±		1.8400		5.6973		±		0,43534 §§§		2.4075		±		0,41647 ���

																		Time 60%		72.6638		±		18,47483 ªª		22.9527		±		2.9587		28.3972		±		4,89839 �

																		Time 30%		190.2990		±		27,18564 ªªª		73.2027		±		7,80011�		100.2592		±		9,78241 ��

																		Max Derivative		0.0183		±		0.0021		0.0211		±		0,00316 §§		0.0104		±		0,00102 ��

		ª		 t-Test Wistar/Control ZDF

		�		t-Test Wistar/Fatty ZDF

		§		t-Test Control ZDF/Fattyy ZDF

		Parameters t- Test

		p≤ 0,05		One Symbol

		p≤ 0,01		Two Symbols

		p≤ 0,001		Three symbols



Amplitude

ATP 300µM

Amp 90%	1.142E-2	9.2300000000000004E-3	3.1700000000000001E-3	1.142E-2	9.2300000000000004E-3	3.1700000000000001E-3	W	LZDF	OZDF	0.12667	0.1321	7.5289999999999996E-2	Amp 60%	7.62E-3	6.1599999999999997E-3	2.1199999999999999E-3	7.62E-3	6.1599999999999997E-3	2.1199999999999999E-3	8.4449999999999997E-2	8.8059999999999999E-2	5.0189999999999999E-2	Amp 30%	3.81E-3	3.0799999999999998E-3	1.06E-3	3.81E-3	3.0799999999999998E-3	1.06E-3	4.2220000000000001E-2	4.4040000000000003E-2	2.511E-2	Amplitude (340/380)

Max Derivative

ATP 300µM

Max Derivative	2.0600000000000002E-3	3.16E-3	1.0200000000000001E-3	2.0600000000000002E-3	3.16E-3	1.0200000000000001E-3	W	LZDF	OZDF	1.8259999999999998E-2	2.1049999999999999E-2	1.0410000000000001E-2	Velocity (s-1)

Respuesta ATP 300µM

% cells with response	W	LZDF	OZDF	0.31868131868131866	0.32967032967032966	0.42857142857142855	% cells without response	W	LZDF	OZDF	0.68131868131868134	0.67032967032967039	0.5714285714285714	Peak Amplitude

ATP 300µM

1.2699999999999999E-2	1.026E-2	3.5300000000000002E-3	1.2699999999999999E-2	1.026E-2	3.5300000000000002E-3	W	LZDF	OZDF	0.14074	0.14677000000000001	8.3650000000000002E-2	Amplitude (340/380)

n=29/91

n=30/91

n=36/84
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Gráficos ATP 300µM Ca2+0

																				Wistar						Control ZDF						Fatty ZDF

																		Amplitude		0.0815		±		0.0071		0.1048		±		0.0054		0.1071		±		0.0079

																		Amp 90%		0.4147		±		0.0357		0.0943		±		0.0049		0.0964		±		0.0071

																		Time 90%		1.9200		±		0.1900		5.6553		±		0.7856		2.3138		±		0.4622

																		Amp 60%		0.3902		±		0.0339		0.0629		±		0.0032		0.0643		±		0.0048

																		Time 60%		9.9044		±		1.6968		19.1287		±		1.8228		22.5575		±		2.3079

																		Amp 30%		0.3658		±		0.0322		0.0314		±		0.0016		0.0321		±		0.0024

																		Time 30%		37.3578		±		5.0323		49.7987		±		3.5391		73.3613		±		13.8193

																		Max Derivative		0.0151		±		0.0013		0.0117		±		0.0014		0.0091		±		0.0026

																		# Cells with response		18						30						8

																		# Used Cells		91						105						91

																		% cells with response		19.78%						28.57%						8.79%

																		% cells without response		80.22%						71.43%						91.21%

		ª		 t-Test Wistar/Control ZDF

		�		t-Test Wistar/Fatty ZDF

		§		t-Test Control ZDF/Fattyy ZDF

		Parameters t- Test

		p≤ 0,05		One Symbol

		p≤ 0,01		Two Symbols

		p≤ 0,001		Three symbols



Peak Amplitude

ATP 300µM Ca++0 

7.0899999999999999E-3	5.4099999999999999E-3	7.92E-3	7.0899999999999999E-3	5.4099999999999999E-3	7.92E-3	W	LZDF	OZDF	8.1460000000000005E-2	0.10477	0.10709	Amplitude (340/380)

Amplitude

ATP 300µM Ca++0

Amp 90%	3.5709999999999999E-2	4.8700000000000002E-3	7.1300000000000001E-3	3.5709999999999999E-2	4.8700000000000002E-3	7.1300000000000001E-3	W	LZDF	OZDF	0.41465000000000002	9.4289999999999999E-2	9.6369999999999997E-2	Amp 60%	3.3930000000000002E-2	3.2399999999999998E-3	4.7499999999999999E-3	3.3930000000000002E-2	3.2399999999999998E-3	4.7499999999999999E-3	0.39018999999999998	6.2859999999999999E-2	6.4259999999999998E-2	Amp 30%	3.2190000000000003E-2	1.6199999999999999E-3	2.3800000000000002E-3	3.2190000000000003E-2	1.6199999999999999E-3	2.3800000000000002E-3	0.36576999999999998	3.1440000000000003E-2	3.2129999999999999E-2	Amplitude (340/380)

Time

ATP 300µM Ca++0

Time 90%	0.18998999999999999	0.78561000000000003	0.46221000000000001	0.18998999999999999	0.78561000000000003	0.46221000000000001	W	LZDF	OZDF	1.92	5.6553300000000002	2.3137500000000002	Time 60%	1.6968399999999999	1.8227599999999999	2.3079299999999998	1.6968399999999999	1.8227599999999999	2.3079299999999998	9.9044399999999992	19.12867	22.557500000000001	Time 30%	5.0322800000000001	3.53911	13.819319999999999	5.0322800000000001	3.53911	13.819319999999999	37.357779999999998	49.798670000000001	73.361249999999998	Time (s)

Max Derivative

ATP 300µM Ca++0

Max Derivative	1.2700000000000001E-3	1.3799999999999999E-3	2.64E-3	1.2700000000000001E-3	1.3799999999999999E-3	2.64E-3	W	LZDF	OZDF	1.5089999999999999E-2	1.171E-2	9.1400000000000006E-3	Velocity (s-1)

ATP 300µM Ca++0 Response

% cells with response	W	LZDF	OZDF	0.19780219780219779	0.2857142857142857	8.7912087912087919E-2	% cells without response	W	LZDF	OZDF	0.80219780219780223	0.7142857142857143	0.91208791208791207	
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_1260204194.bin

_1260204187.bin

_1260204190.bin

_1260204191.bin

_1260204189.bin

_1260204185.bin

_1260204186.bin

Hoja1

				Wistar		LZDF		OZDF

		Body Weight (g)		251,8 ± 25,7 		393 ± 19,2 �		584,3 ± 48,2 §ª

		Blood Sugar (mg/dl)		67		127,26 ± 21,8		150,5 ± 41

		P value

				Weight				Blood Sugar

				t-Test		ANOVA		t-Test		ANOVA

		Wistar/LZDF		0.00282		0.00282		0.34312		0.34312

		LZDF/OZDF		0.00271		0.00271		0.59432		0.59432

		OZDF/Wistar		5.7375E-05		5.7375E-05		0.41593		0.41593







Hoja2





Hoja3






