Glutamine reduces the expression of LFA-1 and Mac-1 on leukocytes in mice with arsenic exposure
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Abstract

This study was designed to investigate the effect of GLN supplementation on leukocyte integrin expression and in vitro splenocyte cytokine production in mice with arsenic exposure.  Mice were assigned to the control and experimental groups.  Control group drank deionized water, whereas experimental group drank water containing 50ppm sodium arsenite instead.  Each control and experimental group was divided into 2 subgroups respectively.  One subgroup fed a common semipurified diet, the other one was supplemented with glutamine (GLN), replacing 25% of total amino acid nitrogen.  After feeding for 5 weeks, all mice were sacrificed for the analytical measurements.  The results showed that plasma GLN levels in arsenic group were significantly lower than those in control groups, GLN supplementation reversed the depletion of plasma GLN levels.  Under the condition of arsenic exposure, (2 intergins including LFA-1 and Mac-1 expression on leukocyte were significantly reduced in GLN supplemented group than those without GLN, and had no difference from the control groups.  There were no differences in interleukin -4, interleukin-6, interferon-( and tumor necrosis factor-( production between the 2 arsenic exposure groups, when splenocytes were stimulated with mitogen.  These results suggest that arsenic exposure resulted in depletion of plasma GLN and GLN supplementation normalized the plasma GLN levels and reduced the intergins LAF-1, Mac-1 expression on leukocyte.  However, GLN administration seemed to have no effect on in vitro cytokine secretion in mice with arsenic exposure.     
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1. Introduction

Arsenic is a ubiquitous element widely distributed in the environment.  The main source of arsenic exposure for the general population is through ingestion of high arsenic drinking water (1).  Chronic arsenic exposure is associated with an increased risk of vascular diseases including ischemic heart disease, cerebrovascular disease, and carotid atherosclerosis (2,3).  The pathogenic mechanisms of arsenic atherogenicity are not completely understood.  Previous reports have shown that arsenic results in the generation of reactive oxygen species both in vivo and in vitro (3-5).  Oxidative stress may have impact on the atherogenic process by modulating intracellular signaling pathways in vascular tissues to affect inflammatory cell adhesion, migration and proliferation (6).  Blood leukocytes, mediators of host defense and inflammation, localize in the earliest lesions of atherosclerosis (7).  The initial sign of inflammation is the capture of leukocyte from the blood stream and their subsequent rolling along the endothelium of postcapillary venules (8).  Patches of arterial endothelial cell express selective adhesion molecules on their surface that binds to various classes of leukocytes (7).  Leukocyte function associated antigen (LFA)-1 and macrophage antigen (Mac)-1 are members of (2 intergins (CD18) that are predominantly involved in leukocyte trafficking and extravasation (9).  LFA-1 (CD11a/CD18) is exclusively expressed on leukocytes and interacts with its ligands intercellular adhesion molecule (ICAM) to promote a variety of homotypic and hererotypic cell adhesion required for normal and pathologic functions of the immune system (9).  Mac-1 (CD11b/CD18) is abundant in neutrophil and contributes to neutrophil migration into the sites of inflammation (9-11).  Activation of (2 intergins is required for a stronger attachment to the endothelium and subsequent transmigration (9-11).  Excessive expression of LAF-1 and Mac-1 may enhance the inflammatory response and have deleterious effects including tissue destruction, ischemia-reperfusion injury and autoimmune disease (12).  Rahimi et al (13) suggested that CD11a, CD11b, CD18 may be used as indicators for the progression of coronary artery disease.

Glutamine (GLN) is the most abundant free amino acid in plasma and tissue pool.  It is a critical substrate for enterocytes and rapid proliferating immune cells (14,16).  A variety of studies have demonstrated that GLN has immuno-enhancing properties (16-19).  Previous reports have revealed that a relatively GLN-deficient state is created by the catabolic process, and GLN supplementation can correct this nutritional deficiency and hence improve outcome (20,21).  GLN is required during catabolic processes to manifest optimal tissue response to catabolism, inflammation and infection, and is considered an essential amino acid during certain inflammatory conditions (22-24).  Study by Fukatsu et al. (25) showed that compared with conventional total parenteral nutrition, GLN-supplemented parenteral nutrition reduced ICAM-1 expression in intestinal homogenates.  Also, Arndt et al. (26) demonstrated that GLN administration reduced leukocyte adhesion and transmigration in indomethacin-induced intestinal inflammation in the rat.  As we know, there is no study investigating the effect of GLN on the inflammatory response under the condition of arsenic exposure.  Therefore, the aim of this research was to study the effect of GLN supplemention on leukocyte integrin expression and in vitro spenocyte cytokine production in mice with arsenic exposure.  

MATERIALS AND METHODS

Animals
Male BALB/c mice weighing 10-15 g (4 weeks of age) were used in this study.  All rats were housed in temperature- and humidity-controlled rooms and were allowed free access to standard rat chow for 1 wk prior to the experiment.  The care of the animals followed the guidelines for the care and use of laboratory animals established by the Animal Care Committee of Taipei Medical University, and protocols were approved by that committee. 

Study protocol.  All mice were assigned to the control and experimental groups.  Mice in control group drank deionized water, whereas experimental group drank water containing 50ppm sodium arsenite (NaAsO2) instead.  Each control and experimental group was divided into 2 subgroups.  One subgroup fed a common semipurified diet, the other one was supplemented with GLN, replacing 25% of total amino acid nitrogen (Table 1).  There were 4 groups in this study: CC group, no arsenic and GLN were administered; CG group, no arsenic but supplemented with GLN; AC, with arsenic but no GLN supplemented; AG group, with arsenic and GLN supplementation.  Food and water intake were recorded everyday during the experimental period.  After 5 weeks, all mice were anesthetized and sacrificed by heart puncture.
Plasma GLN level analysis.  Blood samples were collected in tubes containing heparin and immediately centrifuged.  Plasma amino acid was analyzed by standard ninhydrin technology (Beckman Instrument, model 6300, Palo Alto, CA), after deprotienization of the plasma with 5% salicylic acid (27).
Flow cytometric analysis.
To determine the integrin expression on leukocyte, 100 l whole blood containing fluorescein-conjugated rat anti-mouse CD11a, CD11b (Serotec, Oxford, UK) and phycoerythrin-conjugated rat anti-mouse CD18 (Serotec) were used to identify LFA-1 (CD11a/CD18) and Mac-1 (CD11b/CD18), respectively. After staining for 15 min, 1 mL red blood cell (RBC) lysing buffer (Serotec) was added to lyse the RBCs and to fix the stained leukocytes. Fluorescence data were collected on 1 x 105 viable cells and analyzed by flow cytometry (Coulter, Miami, FL, USA).

In vitro cultures of splenocytes.  Splenocytes were obtained by mechanical disruption of the spleen with a spatula on a stainless steel mesh. Cell suspensions were passed through a sterile nylon mesh to remove debris. RBCs were lysed using sterile distilled water for 15 s, and immediately neutralized to isotonic cell suspensions.  After washing with PBS 3 times (300 xg for 5 min), splenocytes were resuspended in RPMI-1640 with antibiotics and fetal calf serum. The number of isolated splenocytes was determined by a hemacytometer count using the trypan blue dye exclusion method.  

Cytokine assay.  Phytohemagglutinin (PHA, 200 ng/mL; Sigma) and lipopolysaccharide (LPS, 1ug/mL; Sigma) were used to stimulate cytokine production by isolated splenocytes lymphocytes in culture.  Triplicate wells of 96-well flat-bottomed microtiter plates (Falcon, Becton Dickinson, Oxford, CA, USA) were seeded with splenocytes (2.5 x 106 cells/mL in RPMI-1640) and mitogen.  The control well contained cells plus an equal volume of medium.  After incubating PHA or LPS for 24 h at 37 oC in a CO2 incubator, supernatants were centrifuged and stored at –70 oC until being analyzed for cytokine.  Concentrations of interleukin (IL)-2, IL-4, interferon (IFN)-( in PHA-stimulated, IL-6 and tumor necrosis factor-( in LPS-stimulated splenocyte supernatants were determined by commercially available enzyme-linked immunosorbent assay (ELISA) kits (Amersham Pharmacia Biotech, Buckinghamshire, UK).  
Statistical analysis.  Data are expressed as the mean ( SD. Differences among groups were analyzed by two-way ANOVA with Fisher’s test.  A p value of < 0.05 was considered statistically significant.
RESULTS
Body weight and plasma GLN levels.  There were no differences in initial body weights among the groups.  No differences in food and water intake were observed across the groups during the experimental period (data not shown).  After feeding for 5 weeks, the body weights of mice in arsenic group without GLN (AC) were significantly lower than the control group (CC), whereas there were no differences in body weights between arsenic group with GLN supplementation (AG) and the control group (Fig. 1).  Plasma GLN levels in AC group were significantly lower than those in control groups (CC & CG), however, under the condition of arsenic exposure, GLN supplementation reversed the depletion of plasma GLN levels and had no difference from the control groups (Fig. 2).
Leukocyte integrin expression.  LFA-1 and Mac-1 expression on leukocyte were significantly lower in AG group than those in AC group, and had no difference from the control groups (Fig. 3A &3B)  
In vitro cytokine secretion. IL-2 levels were not detectable.  IL-4 and IL-6 production by splenocytes were significantly lower, whereas IFN-( levels were higher in CG group than the CC group.  There were no differences in IL-4, IL-6, IFN-( and TNF-( production in arsenic exposure groups despite GLN was supplemented or not (Table 2).

Discussion

The metabolism of arsenic has an important role in its toxicity.  In the trivalent state, inorganic and organic arsenic may react with critical thiols in protein and inhibit their activity (28).  In this study, we found that body weight in mice exposure with arsenic was significantly lower than the control groups, although the food and water intake was comparable among groups.  This result indicated that the dosage of arsenic administered in this study allowed survival but resulted in metabolic stress in mice.  Study showed that arsenite causes the oxidative damage of the protein of pyruvate dehydrogenase, and thus inhibit the enzyme activity (29).  Since pyruvate dehydrogenase catalyzes a reaction that controls the pathway of glycolysis to the citric acid cycle, the inactivation of the enzyme may interfere energy metabolism and consequently resulted in weight loss.  

LFA-1 and Mac-1 are thought to play central roles in mediating the firm adhesion of leukocytes to endothelial cells, a critical step to the subsequent leukocyte transmigration.  Excessive expression of LAF-1 and Mac-1 may induce inflammatory response and tissue injury (11-13).  In this study we found that arsenic group with GLN (AG) had lower LAF-1 and Mac-1 expression than group without GLN (AC).  This finding indicated that GLN supplementation reduce leukocyte integrin expression and may consequently attenuate the inflammatory response induced by arsenic.  Compared with the control groups, we did not observe a higher integrin expression in arsenic groups.  Arsenic exposure is expected to result in higher adhesion molecule expression because previous reports have shown that arsenic induced the generation of reactive oxygen species, and up-regulated the inflammatory mediators (3, 4, 30).  We speculate that the lower body weight in the arsenic exposure groups may lead to an inferior nutrition status, and thus interfere the synthesis and/or the expression of the adhesion protein.

Cytokines are peptides produced by cells of the immune system that act as mediators of the immune response.  We did not determine plasma cytokines in this study, because previous study reported that plasma IL-1, TNF, and IFN-( levels are rarely detected in the plasma of injured patients (31).  Previous reports by our laboratory also showed that IL-1(, IL-2, and IFN-( were undetectable in a septic animal model (32, 33).  Therefore, we analyzed the production of cytokines including IL-2, IL-4, IL-6, IFN-( and TNF-( by splenocytes after mitogen stimulation to investigate the effect of GLN supplementation on the systemic immune response under arsenic exposure.  IL-2 and IFN-( are produced by Th1 lymphocytes.  Th1 cytokines enhance cell-mediated immunity.  IL-4 is a Th2 cytokine that enhance humoral immunity.  The effects of Th1 or Th2 lymphocytes are counter-regulatory (34).  IL-6, and TNF-( are pro-inflammatory cytokines.  The results showed that GLN supplementation reduced IL-6 production, enhanced IFN-( and suppressed IL-4 secretion in non-arsenic exposure groups.  The finding is partly consistent with the report by Rohde et al (35), their study also showed that IFN-( were enhanced by GLN supplementation.  Since there were no differences in the cytokines between arsenic exposure groups despite GLN was supplementation or not, cytokine modulation may not responsible for reducing leukocyte integrin expression in GLN supplemented group. 
 Study by Hong et al (36) revealed that GLN supplemented nutrition protects the liver during hepatic injury by preserving glutathione stores.  An in vitro study by Babu et al (37) also found that GLN reversed beneficial effect in preventing liver damage possibly mediated via GSH synthesis.  GSH is a major antioxidant and a vital component of host defense.  GLN was found to be rate limiting for GSH synthesis and availability of GLN is critical in the generation of GSH stores (38).  In this study we found that group with arsenic exposure had significantly lower plasma GLN levels than control groups, this finding was compatible with the previous reports that plasma GLN was reduced during a catabolic conditions such as inflammatory, infection, and injury (18,22-24).  Previous report showed that trivalent organic arsenicals inhibit glutathione reductase activity.  Inhibition of this enzyme may result in depletion of reduced form of glutathione (GSH), and decreased ability of cells to protect against oxidants (39).  In this study we found that GLN supplementation reversed the depletion of plasma GLN induced by arsenic exposure.  Whether supplementation of GLN restored the GSH levels, improved the antioxidant status of the animals and thus decreased LFA-1 and Mac-1 expression requires further investigation.

   In summary, this study showed for the first time that arsenic exposure resulted in depletion of plasma GLN and GLN supplementation normalized the plasma GLN levels and reduced the intergins LAF-1, Mac-1 expression on leukocyte.  However, the effects of GLN on in vitro cytokine secretion were not obvious in mice with arsenic exposure.     
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Figure legends

Fig.1. Body weight of the groups. CC: control group without GLN and As; CG: control group with GLN but without As; AC: As group without GLN; AG: As group with GLN. *: significant difference from CC group.

Fig. 2. Plasma glutamine (GLN) concentrations of the groups. *: significant difference from the other groups.

Fig. 3. A) Leukocyte function associated antigen (LFA)-1 and B) Mac-1 expression (%) on whole blood as determined by cytometry. *: significant difference from the AC group. +: significant difference from the other groups.

Table 1 Composition of the semipurified diet (g/kg)

	Ingredients 
	GLN-supplemented group
	Control group

	Casein
	165
	220

	GLN
	45
	--

	Total nitrogen
	34.4
	34.4

	Corn starch
	667
	657

	Soybean oil
	44
	44

	Vitamin mixture*
	10
	10

	Salt mixture[image: image1.png]



	35
	35

	Methyl-cellulose
	30
	30

	Choline chloride
	1
	1

	DL-methionine
	3
	3


*The vitamin mixture contained the following (mg/g): thiamin hydrochloride 0.6, riboflavin 0.6, pyridoxine hydrochloride 0.7, nicotinic acid 3, calcium pantothenate 1.6, D-biotin 0.02, cyanocobalamin 0.001, retinyl palmitate 1.6, DL-(-tocopherol acetate 20, cholecalciferol 0.25, and menaquinone 0.005.
[image: image2.png]


 The salt mixture contained the following (mg/g): calcium phosphate diabasic 500, sodium chloride 74, potassium sulphate 52, potassium citrate monohydrate 220, magnesium oxide 24, manganese carbonate 3.5, ferric citrate 6, zinc carbonate 1.6, cupric carbonate 0.3, potassium iodate 0.01, sodium selenite 0.01, and chromium potassium sulphate 0.55.

Table 2. Concentrations of interleukin (IL)-4, interferon (IFN)-(, IL-6 and tumor necrosis factor-( released by splenocytes after mitogen stimulation for 24 h.

	Groups 
	IL-4
	IFN-(
	IL-6
	TNF-(

	
	
	       pg/mL
	

	CC
	26.2 ( 15.1
	79.5 ( 31.3
	21.0 ( 12.8
	27.2 ( 8.0

	CG
	8.7 ( 8.4*
	152.2 ( 27.4*
	8.5 ( 3.5*
	25.3 ( 9.2

	AC
	28.5 ( 19.8
	110.0 ( 21.8
	25.3 ( 3.1
	26.1 ( 5.8

	AG
	35.2 ( 19.1
	139.0 ( 62.5
	30.0 ( 16.2
	29.8 ( 8.3


Data are expressed as the mean ( standard deviation

*: significantly different from the CC group at p < 0.05
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		CC		54.7075894796

		CG		60.8223832063

		AC		29.2333461747

		AG		30.7911015825



groups

GLN (nmol/mL)

473.9866666667

486.389

397.3742857143

488.1983333333



aa-GLN

		編號		GLN(microM)

		CC		469.88

				555.83

				464.29

				394.55

				449.85

				509.52

				473.9866666667		54.7075894796

		CG		422.22

				574.39

				521.95

				435.42

				407.16

				478.31

				421.88

				533.26

				524.38

				544.92

				486.389		60.8223832063

		AC		413.39

				421.31

				422.63

				348.23

				391.08

				368.43

				416.55

				397.3742857143		29.2333461747

		AG		466.66

				536.25

				448.1

				483.16

				488.54

				506.48

				488.1983333333		30.7911015825





aa-GLN

		0		54.7075894796

		0		60.8223832063

		0		29.2333461747

		0		30.7911015825



groups

glutamine (microM)



LFA-1

		編號		LFA-1(%)

		CC		12.5

				9

				8.4

				9.8

				6.9

				8.3

				3.6

				11

				8.6

				8.6777777778		2.5133532272

		CG		15.5

				9.6

				11.1

				15.3

				11.8

				13.8

				9

				11.7

				12.6

				11.1

				12.15		2.1864481598

		50AC		13.3

				12

				15

				13.6

				12

				15

				12.1

				12.1

				13.1375		1.304867262

		50AG		6.8

				12.2

				10.2

				11.2

				12.6

				8.2

				9.2

				13.1

				11.2

				10.5222222222		2.1152882651





LFA-1

		0		2.5133532272

		0		2.1864481598

		0		1.304867262

		0		2.1152882651



groups

LFA-1 (%)



Mac-1

		編號		Mac-1(%)

		CC		27.1

				28.7

				35.5

				24.5

				37.9

				32.6

				31.1

				31.0571428571		4.7109295413

		CG		53.7

				51.7

				34.8

				42.1

				31.6

				32.9

				40.6

				35.2

				31.2

				22.5

				37.63		9.5912054624

		50AC		37.4

				30.2

				32.4

				25.6

				28.4

				34.7

				30.4

				38

				32.1375		4.3454204137

		50AG		18.4

				21.6

				20

				22.7

				13.6

				21

				28.4

				24.8

				21.3125		4.0955578069





Mac-1

		0		4.7109295413

		0		9.5912054624

		0		4.3454204137

		0		4.0955578069



groups

Mac-1 (%)



weight

		編號		weight(g)

		CC		28.4

				32.4

				28.5333333333

				29.7777777778		2.2718894078

		CG		28

				29.7333333333

				28.2666666667

				29.4

				28.85		0.8456862215

		AC		25.3333333333

				26.4

				28.8666666667

				26.8666666667		1.8123036292

		AG		26.4

				27.8

				29.1333333333

				27.7777777778		1.3668021613





weight

		0		2.2718894078

		0		0.8456862215

		0		1.8123036292

		0		1.3668021613



groups

weight (g)



cytokine

		編號		IL-2 (pg/mL)		編號		IL-4				編號		IL-6				編號		IFN-gamma				編號		TNF-alpha

		CC		ns		CC		56.5510204082				CC		21.40192				CC		55				CC		31.5

		CG		ns				38.387755102						16.39296						61.6666666667						18.1666666667

		50AC		ns				21.0408163265						10.47328						58.3333333333						29.8333333333

		50AG		ns				32.4693877551						15.48224						38.3333333333						18.1666666667

								15.9387755102						22.31264						88.3333333333						39.8333333333

								13.0816326531						16.84832						91.6666666667						33.1666666667

								14.9183673469						49.63424						118.3333333333						23.1666666667

								17.7755102041						15.48224						125						18.1666666667

								26.2704081633		15.1715905009				21.00348		12.8914031744				79.5833333333		31.3169916859				33.1666666667

						CG		1.8571428571				CG		2.2768				CG		181.6666666667						27.2407407407		8.0411749034

								21.6530612245						9.1072						125				CG		9.8333333333

								3.693877551						10.01792						478.3333333333						29.8333333333

								0.4285714286						13.6608						115						31.5

								10.4285714286						9.56256						185						34.8333333333

								16.5510204082						13.20544						168.3333333333						28.1666666667

								22.2653061224						10.01792						138.3333333333						19.8333333333

								3.2857142857						6.37504						198.8095238095		126.277597958				41.5

								1.6530612245						5.00896				50AC		85						31.5

								5.3265306122						3.64288						128.3333333333						14.8333333333

								8.7142857143		8.4792582431				10.47328						128.3333333333						18.1666666667

						50AC		16.3469387755						8.65184						98.3333333333						18.1666666667

								44.5102040816						8.5000533333		3.5396513389				110		21.8581284143				26.5

								37.3673469388				50AC		27.3216				50AG		71.6666666667						25.3888888889		9.2478043622

								30.4285714286						21.85728						225				50AC		23.1666666667

								7.7755102041						23.67872						148.3333333333						24.8333333333

								4.7142857143						24.13408						165						33.1666666667

								58.387755102						30.96448						85						18.1666666667

								28.5043731778		19.8952055108				25.95552						139		62.4677694673				24.8333333333

						50AG		61.2448979592						23.22336												31.5

								35.5306122449						25.3050057143		3.0755867807										19.8333333333

								18.1836734694				50AG		55.55392												33.1666666667

								47.5714285714						33.24128												26.0833333333		5.8925565099

								13.4897959184						8.19648										50AG		34.8333333333

								35.2040816327		19.9523589183				40.07168												28.1666666667

														17.30368												24.8333333333

														18.66976												24.8333333333

														37.33952												29.8333333333

														30.05376		16.2468466104										48.1666666667

																										23.1666666667

																										24.8333333333

																										29.8333333333		8.3094896984





cytokine

		0		15.1715905009

		0		8.4792582431

		0		19.8952055108

		0		19.9523589183



groups

IL-4 (pg/mL)



GSH

		0		12.8914031744

		0		3.5396513389

		0		3.0755867807

		0		16.2468466104



groups

IL-6 (pg/mL)



		0		31.3169916859

		0		126.277597958

		0		21.8581284143

		0		62.4677694673



groups

IFN-gamma



		0		8.0411749034

		0		9.2478043622

		0		5.8925565099

		0		8.3094896984



groups

TNF-alpha



		編號		total GSH(nmol/mg protein)				編號		reduced form GSH(nmol/mg protein)				編號		GSSG(nmol/mg protein)				編號		GSH-Px(U/mg protein)				編號		GSH-RD(U/mg protein)

		CC		0.0760752147				CC		0.0213544462				CC		0.0547207685				CC		8.512				CC		4.4424722222

				0.0560554214						0.0228797638						0.0331756575						8.064						3.5236666667

				0.029004286						0.0371980676						0.0465826411						5.824						2.916797561

				0.072071256						0.0096095008						0.0348731884						7.168						2.4101

				0.03002969						0.0078623188						0.0204201892						7.168						3.878875

				0.0242421498						0.0041183575						0.0163798309						8.96						1.79676

				0.0339764493						0.0138376812						0.0298580918						7.616						3.2736

				0.047278744						0.0166943051		0.0113643762				0.0334410628						6.72						3.7580928

				0.0215782204				CG		0.0184995737						0.0250307356						8.064						2.684302994

				0.0433679368		0.0205636939				0.0039763452						0.0327202407		0.0120787633				7.5662222222		0.9620127049				3.1871852493		0.8188365759

		CG		0.0470197499						0.0203495311				CG		0.0285201762				CG		11.2				CG		2.3282823529

				0.0447338831						0.0118068952						0.0407575379						8.512						3.2101034483

				0.0423948565						0.0033424351						0.0220453254						6.272						5.3412635294

				0.0232034288						0.0096095008						0.0372661129						9.856						2.3683697561

				0.0241057443						0.0230628019						0.0122988492						9.408						1.5299610922

				0.0137875446						0.016834162						0.0104451096						8.96						1.3699304348

				0.0459355258						0.0225474321						0.0522714604						10.304						4.8631846154

				0.0636629428						0.0144476308		0.0075839331				0.054053442						10.304						3.831135

				0.0518913043				50AC		0.0183038111						0.0288285024						7.616						3.6320592

				0.0291585998						0.0221757711						0.0379611959						7.616						1.8039160305

				0.0557631616						0.0325483092						0.0389289996						8.96						3.4916408759

				0.052342253						0.0041780438						0.0297948209						9.0007272727		1.4371592181				2.4643441341

				0.0411665829		0.0151892568				0						0.0327642944		0.0136752083		50AC		10.304						3.0195158725		1.2688715972

		50AC		0.0972389962						0.005057632				50AC		0.0789351852						9.408				50AC		3.8419333333

				0.0512814706						0.0137105945		0.0126597001				0.0291056996						6.72						4.4480826923

				0.0616092995				50AG		0						0.0290609903						8.96						3.6729

				0.0261127739						0						0.0463003221						8.848		1.52473648				3.2380173913

				0.0463003221						0.0155305064						0.067013624				50AG		8.96						2.83836

				0.072071256						0.0051768355		0.008966542				0.0957011761						8.512						4.2212210526

				0.062619288												0.0576861662		0.0273844644				8.96						4.0148557377

				0.0596047724		0.0221842781								50AG		0.1091172288						9.856						3.7536243153		0.5608082214

		50AG		0.0444551673												0.0828819444						9.072		0.5637209712		50AG		4.1092093458

				0.0636629428												0.0802083333												3.950485

				0.0802083333												0.051779349												3.61515

				0.051779349												0.0276637144												4.6164116505

				0.0635083345												0.0401221425												2.4319039604

				0.0431942208												0.1007149604												1.5865111111

				0.0381408022												0.0703553818		0.0309835344										1.5798494845

				0.0489714945																								2.9103038462

				0.0542400806		0.0139375983																						3.0999780498		1.158234815





		0		0.0205636939

		0		0.0151892568

		0		0.0221842781

		0		0.0139375983



groups

total glutathione (nmol/mg protein)



		0		0.0113643762

		0		0.0075839331

		0		0.0126597001

		0		0.008966542



groups

reduced form GSH (nmol/mg protein)



		0		0.0120787633

		0		0.0136752083

		0		0.0273844644

		0		0.0309835344



groups

GSSG(nmol/mg protein)



		0		0.9620127049

		0		1.4371592181

		0		1.52473648

		0		0.5637209712



groups

GSH-Px(U/mg protein)



		0		0.8188365759

		0		1.2688715972

		0		0.5608082214

		0		1.158234815



groups

GSH-RD (U/mg protein)




_1150620542.xls
Chart2

		CC		2.2718894078

		CG		0.8456862215

		AC		1.8123036292

		AG		1.3668021613



groups

weight (g)

29.7777777778

28.85

26.8666666667

27.7777777778



aa-GLN

		編號		GLN(microM)

		CC		469.88

				555.83

				464.29

				394.55

				449.85

				509.52

				473.9866666667		54.7075894796

		CG		422.22

				574.39

				521.95

				435.42

				407.16

				478.31

				421.88

				533.26

				524.38

				544.92

				486.389		60.8223832063

		50AC		413.39

				421.31

				422.63

				348.23

				391.08

				368.43

				416.55

				397.3742857143		29.2333461747

		50AG		466.66

				536.25

				448.1

				483.16

				488.54

				506.48

				488.1983333333		30.7911015825





aa-GLN

		0		54.7075894796

		0		60.8223832063

		0		29.2333461747

		0		30.7911015825



groups

glutamine (microM)



LFA-1

		編號		LFA-1(%)

		CC		12.5

				9

				8.4

				9.8

				6.9

				8.3

				3.6

				11

				8.6

				8.6777777778		2.5133532272

		CG		15.5

				9.6

				11.1

				15.3

				11.8

				13.8

				9

				11.7

				12.6

				11.1

				12.15		2.1864481598

		50AC		13.3

				12

				15

				13.6

				12

				15

				12.1

				12.1

				13.1375		1.304867262

		50AG		6.8

				12.2

				10.2

				11.2

				12.6

				8.2

				9.2

				13.1

				11.2

				10.5222222222		2.1152882651





LFA-1

		0		2.5133532272

		0		2.1864481598

		0		1.304867262

		0		2.1152882651



groups

LFA-1 (%)



Mac-1

		編號		Mac-1(%)

		CC		27.1

				28.7

				35.5

				24.5

				37.9

				32.6

				31.1

				31.0571428571		4.7109295413

		CG		53.7

				51.7

				34.8

				42.1

				31.6

				32.9

				40.6

				35.2

				31.2

				22.5

				37.63		9.5912054624

		50AC		37.4

				30.2

				32.4

				25.6

				28.4

				34.7

				30.4

				38

				32.1375		4.3454204137

		50AG		18.4

				21.6

				20

				22.7

				13.6

				21

				28.4

				24.8

				21.3125		4.0955578069





Mac-1

		0		4.7109295413

		0		9.5912054624

		0		4.3454204137

		0		4.0955578069



groups

Mac-1 (%)



weight

		編號		weight(g)

		CC		28.4

				32.4

				28.5333333333

				29.7777777778		2.2718894078

		CG		28

				29.7333333333

				28.2666666667

				29.4

				28.85		0.8456862215

		AC		25.3333333333

				26.4

				28.8666666667

				26.8666666667		1.8123036292

		AG		26.4

				27.8

				29.1333333333

				27.7777777778		1.3668021613





weight

		0		2.2718894078

		0		0.8456862215

		0		1.8123036292

		0		1.3668021613



groups

weight (g)



cytokine

		編號		IL-2 (pg/mL)		編號		IL-4				編號		IL-6				編號		IFN-gamma				編號		TNF-alpha

		CC		ns		CC		56.5510204082				CC		21.40192				CC		55				CC		31.5

		CG		ns				38.387755102						16.39296						61.6666666667						18.1666666667

		50AC		ns				21.0408163265						10.47328						58.3333333333						29.8333333333

		50AG		ns				32.4693877551						15.48224						38.3333333333						18.1666666667

								15.9387755102						22.31264						88.3333333333						39.8333333333

								13.0816326531						16.84832						91.6666666667						33.1666666667

								14.9183673469						49.63424						118.3333333333						23.1666666667

								17.7755102041						15.48224						125						18.1666666667

								26.2704081633		15.1715905009				21.00348		12.8914031744				79.5833333333		31.3169916859				33.1666666667

						CG		1.8571428571				CG		2.2768				CG		181.6666666667						27.2407407407		8.0411749034

								21.6530612245						9.1072						125				CG		9.8333333333

								3.693877551						10.01792						478.3333333333						29.8333333333

								0.4285714286						13.6608						115						31.5

								10.4285714286						9.56256						185						34.8333333333

								16.5510204082						13.20544						168.3333333333						28.1666666667

								22.2653061224						10.01792						138.3333333333						19.8333333333

								3.2857142857						6.37504						198.8095238095		126.277597958				41.5

								1.6530612245						5.00896				50AC		85						31.5

								5.3265306122						3.64288						128.3333333333						14.8333333333

								8.7142857143		8.4792582431				10.47328						128.3333333333						18.1666666667

						50AC		16.3469387755						8.65184						98.3333333333						18.1666666667

								44.5102040816						8.5000533333		3.5396513389				110		21.8581284143				26.5

								37.3673469388				50AC		27.3216				50AG		71.6666666667						25.3888888889		9.2478043622

								30.4285714286						21.85728						225				50AC		23.1666666667

								7.7755102041						23.67872						148.3333333333						24.8333333333

								4.7142857143						24.13408						165						33.1666666667

								58.387755102						30.96448						85						18.1666666667

								28.5043731778		19.8952055108				25.95552						139		62.4677694673				24.8333333333

						50AG		61.2448979592						23.22336												31.5

								35.5306122449						25.3050057143		3.0755867807										19.8333333333

								18.1836734694				50AG		55.55392												33.1666666667

								47.5714285714						33.24128												26.0833333333		5.8925565099

								13.4897959184						8.19648										50AG		34.8333333333

								35.2040816327		19.9523589183				40.07168												28.1666666667

														17.30368												24.8333333333

														18.66976												24.8333333333

														37.33952												29.8333333333

														30.05376		16.2468466104										48.1666666667

																										23.1666666667

																										24.8333333333

																										29.8333333333		8.3094896984





cytokine

		0		15.1715905009

		0		8.4792582431

		0		19.8952055108

		0		19.9523589183



groups

IL-4 (pg/mL)



GSH

		0		12.8914031744

		0		3.5396513389

		0		3.0755867807

		0		16.2468466104



groups

IL-6 (pg/mL)



		0		31.3169916859

		0		126.277597958

		0		21.8581284143

		0		62.4677694673



groups

IFN-gamma



		0		8.0411749034

		0		9.2478043622

		0		5.8925565099

		0		8.3094896984



groups

TNF-alpha



		編號		total GSH(nmol/mg protein)				編號		reduced form GSH(nmol/mg protein)				編號		GSSG(nmol/mg protein)				編號		GSH-Px(U/mg protein)				編號		GSH-RD(U/mg protein)

		CC		0.0760752147				CC		0.0213544462				CC		0.0547207685				CC		8.512				CC		4.4424722222

				0.0560554214						0.0228797638						0.0331756575						8.064						3.5236666667

				0.029004286						0.0371980676						0.0465826411						5.824						2.916797561

				0.072071256						0.0096095008						0.0348731884						7.168						2.4101

				0.03002969						0.0078623188						0.0204201892						7.168						3.878875

				0.0242421498						0.0041183575						0.0163798309						8.96						1.79676

				0.0339764493						0.0138376812						0.0298580918						7.616						3.2736

				0.047278744						0.0166943051		0.0113643762				0.0334410628						6.72						3.7580928

				0.0215782204				CG		0.0184995737						0.0250307356						8.064						2.684302994

				0.0433679368		0.0205636939				0.0039763452						0.0327202407		0.0120787633				7.5662222222		0.9620127049				3.1871852493		0.8188365759

		CG		0.0470197499						0.0203495311				CG		0.0285201762				CG		11.2				CG		2.3282823529

				0.0447338831						0.0118068952						0.0407575379						8.512						3.2101034483

				0.0423948565						0.0033424351						0.0220453254						6.272						5.3412635294

				0.0232034288						0.0096095008						0.0372661129						9.856						2.3683697561

				0.0241057443						0.0230628019						0.0122988492						9.408						1.5299610922

				0.0137875446						0.016834162						0.0104451096						8.96						1.3699304348

				0.0459355258						0.0225474321						0.0522714604						10.304						4.8631846154

				0.0636629428						0.0144476308		0.0075839331				0.054053442						10.304						3.831135

				0.0518913043				50AC		0.0183038111						0.0288285024						7.616						3.6320592

				0.0291585998						0.0221757711						0.0379611959						7.616						1.8039160305

				0.0557631616						0.0325483092						0.0389289996						8.96						3.4916408759

				0.052342253						0.0041780438						0.0297948209						9.0007272727		1.4371592181				2.4643441341

				0.0411665829		0.0151892568				0						0.0327642944		0.0136752083		50AC		10.304						3.0195158725		1.2688715972

		50AC		0.0972389962						0.005057632				50AC		0.0789351852						9.408				50AC		3.8419333333

				0.0512814706						0.0137105945		0.0126597001				0.0291056996						6.72						4.4480826923

				0.0616092995				50AG		0						0.0290609903						8.96						3.6729

				0.0261127739						0						0.0463003221						8.848		1.52473648				3.2380173913

				0.0463003221						0.0155305064						0.067013624				50AG		8.96						2.83836

				0.072071256						0.0051768355		0.008966542				0.0957011761						8.512						4.2212210526

				0.062619288												0.0576861662		0.0273844644				8.96						4.0148557377

				0.0596047724		0.0221842781								50AG		0.1091172288						9.856						3.7536243153		0.5608082214

		50AG		0.0444551673												0.0828819444						9.072		0.5637209712		50AG		4.1092093458

				0.0636629428												0.0802083333												3.950485

				0.0802083333												0.051779349												3.61515

				0.051779349												0.0276637144												4.6164116505

				0.0635083345												0.0401221425												2.4319039604

				0.0431942208												0.1007149604												1.5865111111

				0.0381408022												0.0703553818		0.0309835344										1.5798494845

				0.0489714945																								2.9103038462

				0.0542400806		0.0139375983																						3.0999780498		1.158234815





		0		0.0205636939

		0		0.0151892568

		0		0.0221842781

		0		0.0139375983



groups

total glutathione (nmol/mg protein)



		0		0.0113643762

		0		0.0075839331

		0		0.0126597001

		0		0.008966542



groups

reduced form GSH (nmol/mg protein)



		0		0.0120787633

		0		0.0136752083

		0		0.0273844644

		0		0.0309835344



groups

GSSG(nmol/mg protein)



		0		0.9620127049

		0		1.4371592181

		0		1.52473648

		0		0.5637209712



groups

GSH-Px(U/mg protein)



		0		0.8188365759

		0		1.2688715972

		0		0.5608082214

		0		1.158234815



groups

GSH-RD (U/mg protein)




_1150620319.xls
Chart5

		CC		2.5133532272

		CG		2.1864481598

		AC		1.304867262

		AG		2.1152882651



groups

LFA-1 (%)

8.6777777778

12.15

13.1375

10.5222222222



aa-GLN

		編號		GLN(microM)

		CC		469.88

				555.83

				464.29

				394.55

				449.85

				509.52

				473.9866666667		54.7075894796

		CG		422.22

				574.39

				521.95

				435.42

				407.16

				478.31

				421.88

				533.26

				524.38

				544.92

				486.389		60.8223832063

		AC		413.39

				421.31

				422.63

				348.23

				391.08

				368.43

				416.55

				397.3742857143		29.2333461747

		AG		466.66

				536.25

				448.1

				483.16

				488.54

				506.48

				488.1983333333		30.7911015825





aa-GLN

		0		54.7075894796

		0		60.8223832063

		0		29.2333461747

		0		30.7911015825



groups

glutamine (microM)



LFA-1

		編號		LFA-1(%)

		CC		12.5

				9

				8.4

				9.8

				6.9

				8.3

				3.6

				11

				8.6

				8.6777777778		2.5133532272

		CG		15.5

				9.6

				11.1

				15.3

				11.8

				13.8

				9

				11.7

				12.6

				11.1

				12.15		2.1864481598

		AC		13.3

				12

				15

				13.6

				12

				15

				12.1

				12.1

				13.1375		1.304867262

		AG		6.8

				12.2

				10.2

				11.2

				12.6

				8.2

				9.2

				13.1

				11.2

				10.5222222222		2.1152882651





LFA-1

		0		2.5133532272

		0		2.1864481598

		0		1.304867262

		0		2.1152882651



groups

LFA-1 (%)



Mac-1

		編號		Mac-1(%)

		CC		27.1

				28.7

				35.5

				24.5

				37.9

				32.6

				31.1

				31.0571428571		4.7109295413

		CG		53.7

				51.7

				34.8

				42.1

				31.6

				32.9

				40.6

				35.2

				31.2

				22.5

				37.63		9.5912054624

		50AC		37.4

				30.2

				32.4

				25.6

				28.4

				34.7

				30.4

				38

				32.1375		4.3454204137

		50AG		18.4

				21.6

				20

				22.7

				13.6

				21

				28.4

				24.8

				21.3125		4.0955578069





Mac-1

		0		4.7109295413

		0		9.5912054624

		0		4.3454204137

		0		4.0955578069



groups

Mac-1 (%)



weight

		編號		weight(g)

		CC		28.4

				32.4

				28.5333333333

				29.7777777778		2.2718894078

		CG		28

				29.7333333333

				28.2666666667

				29.4

				28.85		0.8456862215

		AC		25.3333333333

				26.4

				28.8666666667

				26.8666666667		1.8123036292

		AG		26.4

				27.8

				29.1333333333

				27.7777777778		1.3668021613





weight

		0		2.2718894078

		0		0.8456862215

		0		1.8123036292

		0		1.3668021613



groups

weight (g)



cytokine

		編號		IL-2 (pg/mL)		編號		IL-4				編號		IL-6				編號		IFN-gamma				編號		TNF-alpha

		CC		ns		CC		56.5510204082				CC		21.40192				CC		55				CC		31.5

		CG		ns				38.387755102						16.39296						61.6666666667						18.1666666667

		50AC		ns				21.0408163265						10.47328						58.3333333333						29.8333333333

		50AG		ns				32.4693877551						15.48224						38.3333333333						18.1666666667

								15.9387755102						22.31264						88.3333333333						39.8333333333

								13.0816326531						16.84832						91.6666666667						33.1666666667

								14.9183673469						49.63424						118.3333333333						23.1666666667

								17.7755102041						15.48224						125						18.1666666667

								26.2704081633		15.1715905009				21.00348		12.8914031744				79.5833333333		31.3169916859				33.1666666667

						CG		1.8571428571				CG		2.2768				CG		181.6666666667						27.2407407407		8.0411749034

								21.6530612245						9.1072						125				CG		9.8333333333

								3.693877551						10.01792						478.3333333333						29.8333333333

								0.4285714286						13.6608						115						31.5

								10.4285714286						9.56256						185						34.8333333333

								16.5510204082						13.20544						168.3333333333						28.1666666667

								22.2653061224						10.01792						138.3333333333						19.8333333333

								3.2857142857						6.37504						198.8095238095		126.277597958				41.5

								1.6530612245						5.00896				50AC		85						31.5

								5.3265306122						3.64288						128.3333333333						14.8333333333

								8.7142857143		8.4792582431				10.47328						128.3333333333						18.1666666667

						50AC		16.3469387755						8.65184						98.3333333333						18.1666666667

								44.5102040816						8.5000533333		3.5396513389				110		21.8581284143				26.5

								37.3673469388				50AC		27.3216				50AG		71.6666666667						25.3888888889		9.2478043622

								30.4285714286						21.85728						225				50AC		23.1666666667

								7.7755102041						23.67872						148.3333333333						24.8333333333

								4.7142857143						24.13408						165						33.1666666667

								58.387755102						30.96448						85						18.1666666667

								28.5043731778		19.8952055108				25.95552						139		62.4677694673				24.8333333333

						50AG		61.2448979592						23.22336												31.5

								35.5306122449						25.3050057143		3.0755867807										19.8333333333

								18.1836734694				50AG		55.55392												33.1666666667

								47.5714285714						33.24128												26.0833333333		5.8925565099

								13.4897959184						8.19648										50AG		34.8333333333

								35.2040816327		19.9523589183				40.07168												28.1666666667

														17.30368												24.8333333333

														18.66976												24.8333333333

														37.33952												29.8333333333

														30.05376		16.2468466104										48.1666666667

																										23.1666666667

																										24.8333333333

																										29.8333333333		8.3094896984





cytokine

		0		15.1715905009

		0		8.4792582431

		0		19.8952055108

		0		19.9523589183



groups

IL-4 (pg/mL)



GSH

		0		12.8914031744

		0		3.5396513389

		0		3.0755867807

		0		16.2468466104



groups

IL-6 (pg/mL)



		0		31.3169916859

		0		126.277597958

		0		21.8581284143

		0		62.4677694673



groups

IFN-gamma



		0		8.0411749034

		0		9.2478043622

		0		5.8925565099

		0		8.3094896984



groups

TNF-alpha



		編號		total GSH(nmol/mg protein)				編號		reduced form GSH(nmol/mg protein)				編號		GSSG(nmol/mg protein)				編號		GSH-Px(U/mg protein)				編號		GSH-RD(U/mg protein)

		CC		0.0760752147				CC		0.0213544462				CC		0.0547207685				CC		8.512				CC		4.4424722222

				0.0560554214						0.0228797638						0.0331756575						8.064						3.5236666667

				0.029004286						0.0371980676						0.0465826411						5.824						2.916797561

				0.072071256						0.0096095008						0.0348731884						7.168						2.4101

				0.03002969						0.0078623188						0.0204201892						7.168						3.878875

				0.0242421498						0.0041183575						0.0163798309						8.96						1.79676

				0.0339764493						0.0138376812						0.0298580918						7.616						3.2736

				0.047278744						0.0166943051		0.0113643762				0.0334410628						6.72						3.7580928

				0.0215782204				CG		0.0184995737						0.0250307356						8.064						2.684302994

				0.0433679368		0.0205636939				0.0039763452						0.0327202407		0.0120787633				7.5662222222		0.9620127049				3.1871852493		0.8188365759

		CG		0.0470197499						0.0203495311				CG		0.0285201762				CG		11.2				CG		2.3282823529

				0.0447338831						0.0118068952						0.0407575379						8.512						3.2101034483

				0.0423948565						0.0033424351						0.0220453254						6.272						5.3412635294

				0.0232034288						0.0096095008						0.0372661129						9.856						2.3683697561

				0.0241057443						0.0230628019						0.0122988492						9.408						1.5299610922

				0.0137875446						0.016834162						0.0104451096						8.96						1.3699304348

				0.0459355258						0.0225474321						0.0522714604						10.304						4.8631846154

				0.0636629428						0.0144476308		0.0075839331				0.054053442						10.304						3.831135

				0.0518913043				50AC		0.0183038111						0.0288285024						7.616						3.6320592

				0.0291585998						0.0221757711						0.0379611959						7.616						1.8039160305

				0.0557631616						0.0325483092						0.0389289996						8.96						3.4916408759

				0.052342253						0.0041780438						0.0297948209						9.0007272727		1.4371592181				2.4643441341

				0.0411665829		0.0151892568				0						0.0327642944		0.0136752083		50AC		10.304						3.0195158725		1.2688715972

		50AC		0.0972389962						0.005057632				50AC		0.0789351852						9.408				50AC		3.8419333333

				0.0512814706						0.0137105945		0.0126597001				0.0291056996						6.72						4.4480826923

				0.0616092995				50AG		0						0.0290609903						8.96						3.6729

				0.0261127739						0						0.0463003221						8.848		1.52473648				3.2380173913

				0.0463003221						0.0155305064						0.067013624				50AG		8.96						2.83836

				0.072071256						0.0051768355		0.008966542				0.0957011761						8.512						4.2212210526

				0.062619288												0.0576861662		0.0273844644				8.96						4.0148557377

				0.0596047724		0.0221842781								50AG		0.1091172288						9.856						3.7536243153		0.5608082214

		50AG		0.0444551673												0.0828819444						9.072		0.5637209712		50AG		4.1092093458

				0.0636629428												0.0802083333												3.950485

				0.0802083333												0.051779349												3.61515

				0.051779349												0.0276637144												4.6164116505

				0.0635083345												0.0401221425												2.4319039604

				0.0431942208												0.1007149604												1.5865111111

				0.0381408022												0.0703553818		0.0309835344										1.5798494845

				0.0489714945																								2.9103038462

				0.0542400806		0.0139375983																						3.0999780498		1.158234815





		0		0.0205636939

		0		0.0151892568

		0		0.0221842781

		0		0.0139375983



groups

total glutathione (nmol/mg protein)



		0		0.0113643762

		0		0.0075839331

		0		0.0126597001

		0		0.008966542



groups

reduced form GSH (nmol/mg protein)



		0		0.0120787633

		0		0.0136752083

		0		0.0273844644

		0		0.0309835344



groups

GSSG(nmol/mg protein)



		0		0.9620127049

		0		1.4371592181

		0		1.52473648

		0		0.5637209712



groups

GSH-Px(U/mg protein)



		0		0.8188365759

		0		1.2688715972

		0		0.5608082214

		0		1.158234815



groups

GSH-RD (U/mg protein)
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		CC		4.7109295413

		CG		9.5912054624

		AC		4.3454204137

		AG		4.0955578069



groups

Mac-1 (%)

31.0571428571

37.63

32.1375

21.3125



aa-GLN

		編號		GLN(microM)

		CC		469.88

				555.83

				464.29

				394.55

				449.85

				509.52

				473.9866666667		54.7075894796

		CG		422.22

				574.39

				521.95

				435.42

				407.16

				478.31

				421.88

				533.26

				524.38

				544.92

				486.389		60.8223832063

		AC		413.39

				421.31

				422.63

				348.23

				391.08

				368.43

				416.55

				397.3742857143		29.2333461747

		AG		466.66

				536.25

				448.1

				483.16

				488.54

				506.48

				488.1983333333		30.7911015825





aa-GLN

		0		54.7075894796

		0		60.8223832063

		0		29.2333461747

		0		30.7911015825



groups

glutamine (microM)



LFA-1

		編號		LFA-1(%)

		CC		12.5

				9

				8.4

				9.8

				6.9

				8.3

				3.6

				11

				8.6

				8.6777777778		2.5133532272

		CG		15.5

				9.6

				11.1

				15.3

				11.8

				13.8

				9

				11.7

				12.6

				11.1

				12.15		2.1864481598

		AC		13.3

				12

				15

				13.6

				12

				15

				12.1

				12.1

				13.1375		1.304867262

		AG		6.8

				12.2

				10.2

				11.2

				12.6

				8.2

				9.2

				13.1

				11.2

				10.5222222222		2.1152882651





LFA-1

		0		2.5133532272

		0		2.1864481598

		0		1.304867262

		0		2.1152882651



groups

LFA-1 (%)



Mac-1

		編號		Mac-1(%)

		CC		27.1

				28.7

				35.5

				24.5

				37.9

				32.6

				31.1

				31.0571428571		4.7109295413

		CG		53.7

				51.7

				34.8

				42.1

				31.6

				32.9

				40.6

				35.2

				31.2

				22.5

				37.63		9.5912054624

		AC		37.4

				30.2

				32.4

				25.6

				28.4

				34.7

				30.4

				38

				32.1375		4.3454204137

		AG		18.4

				21.6

				20

				22.7

				13.6

				21

				28.4

				24.8

				21.3125		4.0955578069





Mac-1

		0		4.7109295413

		0		9.5912054624

		0		4.3454204137

		0		4.0955578069



groups

Mac-1 (%)



weight

		編號		weight(g)

		CC		28.4

				32.4

				28.5333333333

				29.7777777778		2.2718894078

		CG		28

				29.7333333333

				28.2666666667

				29.4

				28.85		0.8456862215

		AC		25.3333333333

				26.4

				28.8666666667

				26.8666666667		1.8123036292

		AG		26.4

				27.8

				29.1333333333

				27.7777777778		1.3668021613





weight

		0		2.2718894078

		0		0.8456862215

		0		1.8123036292

		0		1.3668021613



groups

weight (g)



cytokine

		編號		IL-2 (pg/mL)		編號		IL-4				編號		IL-6				編號		IFN-gamma				編號		TNF-alpha

		CC		ns		CC		56.5510204082				CC		21.40192				CC		55				CC		31.5

		CG		ns				38.387755102						16.39296						61.6666666667						18.1666666667

		50AC		ns				21.0408163265						10.47328						58.3333333333						29.8333333333

		50AG		ns				32.4693877551						15.48224						38.3333333333						18.1666666667

								15.9387755102						22.31264						88.3333333333						39.8333333333

								13.0816326531						16.84832						91.6666666667						33.1666666667

								14.9183673469						49.63424						118.3333333333						23.1666666667

								17.7755102041						15.48224						125						18.1666666667

								26.2704081633		15.1715905009				21.00348		12.8914031744				79.5833333333		31.3169916859				33.1666666667

						CG		1.8571428571				CG		2.2768				CG		181.6666666667						27.2407407407		8.0411749034

								21.6530612245						9.1072						125				CG		9.8333333333

								3.693877551						10.01792						478.3333333333						29.8333333333

								0.4285714286						13.6608						115						31.5

								10.4285714286						9.56256						185						34.8333333333

								16.5510204082						13.20544						168.3333333333						28.1666666667

								22.2653061224						10.01792						138.3333333333						19.8333333333

								3.2857142857						6.37504						198.8095238095		126.277597958				41.5

								1.6530612245						5.00896				50AC		85						31.5

								5.3265306122						3.64288						128.3333333333						14.8333333333

								8.7142857143		8.4792582431				10.47328						128.3333333333						18.1666666667

						50AC		16.3469387755						8.65184						98.3333333333						18.1666666667

								44.5102040816						8.5000533333		3.5396513389				110		21.8581284143				26.5

								37.3673469388				50AC		27.3216				50AG		71.6666666667						25.3888888889		9.2478043622

								30.4285714286						21.85728						225				50AC		23.1666666667

								7.7755102041						23.67872						148.3333333333						24.8333333333

								4.7142857143						24.13408						165						33.1666666667

								58.387755102						30.96448						85						18.1666666667

								28.5043731778		19.8952055108				25.95552						139		62.4677694673				24.8333333333

						50AG		61.2448979592						23.22336												31.5

								35.5306122449						25.3050057143		3.0755867807										19.8333333333

								18.1836734694				50AG		55.55392												33.1666666667

								47.5714285714						33.24128												26.0833333333		5.8925565099

								13.4897959184						8.19648										50AG		34.8333333333

								35.2040816327		19.9523589183				40.07168												28.1666666667

														17.30368												24.8333333333

														18.66976												24.8333333333

														37.33952												29.8333333333

														30.05376		16.2468466104										48.1666666667

																										23.1666666667

																										24.8333333333

																										29.8333333333		8.3094896984





cytokine

		0		15.1715905009

		0		8.4792582431

		0		19.8952055108

		0		19.9523589183



groups

IL-4 (pg/mL)



GSH

		0		12.8914031744

		0		3.5396513389

		0		3.0755867807

		0		16.2468466104



groups

IL-6 (pg/mL)



		0		31.3169916859

		0		126.277597958

		0		21.8581284143

		0		62.4677694673



groups

IFN-gamma



		0		8.0411749034

		0		9.2478043622

		0		5.8925565099

		0		8.3094896984



groups

TNF-alpha



		編號		total GSH(nmol/mg protein)				編號		reduced form GSH(nmol/mg protein)				編號		GSSG(nmol/mg protein)				編號		GSH-Px(U/mg protein)				編號		GSH-RD(U/mg protein)

		CC		0.0760752147				CC		0.0213544462				CC		0.0547207685				CC		8.512				CC		4.4424722222

				0.0560554214						0.0228797638						0.0331756575						8.064						3.5236666667

				0.029004286						0.0371980676						0.0465826411						5.824						2.916797561

				0.072071256						0.0096095008						0.0348731884						7.168						2.4101

				0.03002969						0.0078623188						0.0204201892						7.168						3.878875

				0.0242421498						0.0041183575						0.0163798309						8.96						1.79676

				0.0339764493						0.0138376812						0.0298580918						7.616						3.2736

				0.047278744						0.0166943051		0.0113643762				0.0334410628						6.72						3.7580928

				0.0215782204				CG		0.0184995737						0.0250307356						8.064						2.684302994

				0.0433679368		0.0205636939				0.0039763452						0.0327202407		0.0120787633				7.5662222222		0.9620127049				3.1871852493		0.8188365759

		CG		0.0470197499						0.0203495311				CG		0.0285201762				CG		11.2				CG		2.3282823529

				0.0447338831						0.0118068952						0.0407575379						8.512						3.2101034483

				0.0423948565						0.0033424351						0.0220453254						6.272						5.3412635294

				0.0232034288						0.0096095008						0.0372661129						9.856						2.3683697561

				0.0241057443						0.0230628019						0.0122988492						9.408						1.5299610922

				0.0137875446						0.016834162						0.0104451096						8.96						1.3699304348

				0.0459355258						0.0225474321						0.0522714604						10.304						4.8631846154

				0.0636629428						0.0144476308		0.0075839331				0.054053442						10.304						3.831135

				0.0518913043				50AC		0.0183038111						0.0288285024						7.616						3.6320592

				0.0291585998						0.0221757711						0.0379611959						7.616						1.8039160305

				0.0557631616						0.0325483092						0.0389289996						8.96						3.4916408759

				0.052342253						0.0041780438						0.0297948209						9.0007272727		1.4371592181				2.4643441341

				0.0411665829		0.0151892568				0						0.0327642944		0.0136752083		50AC		10.304						3.0195158725		1.2688715972

		50AC		0.0972389962						0.005057632				50AC		0.0789351852						9.408				50AC		3.8419333333

				0.0512814706						0.0137105945		0.0126597001				0.0291056996						6.72						4.4480826923

				0.0616092995				50AG		0						0.0290609903						8.96						3.6729

				0.0261127739						0						0.0463003221						8.848		1.52473648				3.2380173913

				0.0463003221						0.0155305064						0.067013624				50AG		8.96						2.83836

				0.072071256						0.0051768355		0.008966542				0.0957011761						8.512						4.2212210526

				0.062619288												0.0576861662		0.0273844644				8.96						4.0148557377

				0.0596047724		0.0221842781								50AG		0.1091172288						9.856						3.7536243153		0.5608082214

		50AG		0.0444551673												0.0828819444						9.072		0.5637209712		50AG		4.1092093458

				0.0636629428												0.0802083333												3.950485

				0.0802083333												0.051779349												3.61515

				0.051779349												0.0276637144												4.6164116505

				0.0635083345												0.0401221425												2.4319039604

				0.0431942208												0.1007149604												1.5865111111

				0.0381408022												0.0703553818		0.0309835344										1.5798494845

				0.0489714945																								2.9103038462

				0.0542400806		0.0139375983																						3.0999780498		1.158234815





		0		0.0205636939

		0		0.0151892568

		0		0.0221842781

		0		0.0139375983



groups

total glutathione (nmol/mg protein)



		0		0.0113643762

		0		0.0075839331

		0		0.0126597001

		0		0.008966542



groups

reduced form GSH (nmol/mg protein)



		0		0.0120787633

		0		0.0136752083

		0		0.0273844644

		0		0.0309835344



groups

GSSG(nmol/mg protein)



		0		0.9620127049

		0		1.4371592181

		0		1.52473648

		0		0.5637209712



groups

GSH-Px(U/mg protein)



		0		0.8188365759

		0		1.2688715972

		0		0.5608082214

		0		1.158234815



groups

GSH-RD (U/mg protein)




