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Abstract

This study was included on 100 patients with Diabetes Mellitus type 2, with average of age
between (35-63 years). The patients was inrolde the Diabetes Center in Merjan teaching hospital, in the
covernerant of Hilla- Babylon, Iraq at February 2014 to August 2014. Compared with healthy control
have age between 35-55 years.

The patients were divided into three groups as following

First: (28 patients were treated with Metformin drug).

Second: (30 patient were treated with Daonil (sulfonylurea) drug).

Third: (42 patient were treated with Metformin and Daonil). Addition to 50 person as healthy control
(without chronic diseases or diabetic and without smoking).

The Diabetes Mellitus type 2 was characterized as in WHO criteria for all patients in this study. (the
patients were not suffering hypertension, the asthma, smoking, alcoholism and without using any other
drugs over the essential diabetes drugs which are detected in this study (metformin and daonil)). Serum
and whole blood were used to estimation the levels of fasting blood glucose, urea, creatinine, liver
enzymes (GOT, GPT,GGT) in the serum, HbAlc was detected in the whole blood, GSH, MDA, and
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the activity of GST enzyme in the erythrocytes. We are found in this study there are not significant for
each these variables compared with control excepted urea level, was significant at p< 0.05, that is mean
was found dysfunction of kidney. The study was signed that the activity of glutathione S — transferase
GST increased in the erythrocytes as in p< 0.05 that is reflected the effect of drugs treatments.
Conclusion:

The insignificant of these variables reflected the controlled of diabetes and the effect of drugs
(metformin and daonil, and daonil with metformin) on implement of glucose level which is impel on
the different variables levels were used in this study excepted the level of urea, that in reflected the
dysfunction of kidney.

Keywords: Diabetes Mellitus, NIDDM, MDA, glutathione.

- -

4dadla
se Sl U3 1550 olal £)5 @Sull pasal Ciuny EbETs papyrus iy iushe b s
Aretaous _ijldiabstes aalS aaaiul (e Js) ((Al-Masddadani, 2000) polyuric Ll 55 alla
sl ok 5alys dbasy Dl Jd ISV QAN A
(Macfranlane ef al., 1997) 21889 ale Js) ¢ss i e mellitus 1< axsin) ge Jls
Sy sSiley Van Mering  aine i U8 (e 3 Js¥ Diabetes Mellitus adS cuexsils
.(Suryawanshi et al., 2006) sl A Sl ¢ laxil o 1889 al=Miniko Waski
icgene s ADA LSVl Sl dureny WHO adllal) daiall daliic Jd o Sl iage iy
LadIS 51 Culpm] e ) il puil) A ae (e iy a3 Sl p Uil (midi A iabyaY)
.(ADA, 2010)
oy i ) (@Sl iy
Sl o sl @S o) s @S aws Type 1 J) il -1
%10 J<as alsd Al i 545 (INsulin dependent diabetes mellitus IDDM —Type
B 45 Ge dBY Ll A8 e %8 s by iy A 65 e sl e
Kumerand clark, Sull glsl goenn 0o % 10-5 4w J<ay, (Bennet et al.,1996)
-(2005)
Nondependent insulin diabetes mellitus ) (¥l Guusic oy Type 2 S0 Cauall -2
Laslie 2 (Sly CplowdD LA 48 aap (oalllly QLA &ils s (NIDDM-Type 2
2 g5 @Sl e %50 s -(Alberti and Zimmet, 1998) insulin resistance (.l sudd
oxidative stress cilauSall 5ab) casad i) 556 Al B — cell by WA daka; 44 Jyas
150 0e Lgin 40 Gabaall 2o slap s Lalle Sl SB) gl iy . (Defronzo, 1999)
-(Panzram, 1987) 2010 4iu (sl 220 N 2000 s Osala
bl S asiy Glycation ade (sllass oall S igp S5 G pall b LSl 535 o
ol I b s Glage Gl delill fug cheal) pall i jen 4bloN Gmsall Cas 3
b Ul Aia¥) e gesally eSS Loaleal) JisoSU o Schiff base ce 3)le sa5 Aldimine
S e =l sas (Amadori product ketamine) ise Spe (M e Guslesaed) gy
.(Jansen et al., 2009)

1573



2017 : 25) ahal / (4) =l / gl sl gk / L, icdy dha

Adla) 3a Heda <ud Auto oxidation  Sull J8 (e A1 3auS) Gigas D KU 33L) a8
(Sherif  elyaall aall <1 Aamialill Ailiey i HyOp sall sdall ol e Dmd HO™ 5 Oy
Balge Adall jia o siudall geadll Aalay gl 3auS) Byall Hedall Al a5 (Moussa, 2007)
Malondialdehyde <y (s anle YY) (Saall e gdlls (Murrary, 2009) sl 2y
Ll 8 Al cligssl)l clsiug daaal) gyl Glial gpdl e w3 MDA
«(VLDL.LDL «HDL «Triglyceride TG ¢J g ydiunl oS
.(Suryawanshi et al., 2006)

3] Cliliae (an Gligie et DA (0 2 g5 @Sl Ggan e JY ) Kaall (e I
GBS il casii) (33)aS Jany s GSH 058 S0 Jie dnanil U (anS5all Jaraia 50l i)
SO ya 551 adlial Calisas «GGT sl Jilaligl LIS a3il5 «Glutathione — S-transferase alsull
axil GST anil yiiay Cum GGT 5 GST anjil (g5iue il Cua (Dongli pei ef al., 2012) enzymes
.(Town Send Teus, 2003) 2l #)la My (e asandls s Jils

35S aSall il (e oy Al (3 Aa)) Jaly 8 GSH )00 e Lilay 4ld GGT wyil Wl
&l damy (Meister Anderson, 1983) 3auSMU slasS GGT Jae 50 jus gas 320U alias
Copailpll e S pasll dsms Ball sl e Alude alp Al Jalh GGT Ja 4« GSH
-(Drozde et al., 1998)peroxidation ss.8Y) s duee auis Transferrine

Ay 2 g5 @Sl payad a8l LA 8 Insulin resistance ol sudY) daslad Jidy GGT ey
Ssan paliaily Gllys A€l 3 Gl K5a8 aae ADle Al (ol puilly Sl (Gginns Sl BMI b 2le
Dl ae dalan Sl el Aeglie pud Ul Aewd 4 QlaN) aleas Lipin (sesn
WA 5 aae (505 1aay aliall e ol aBsal 8y0ud eaing (ulsud¥) aliual (phosphorylation
.(Girdhar Gopal Kausik, 2009) ¢;se !

seall Gae NIy @Sl e 8 waally Jsall b & GOT (rie 33l ) @Al cluhy i
.(Jine Wn et al., 2013)

Alanine 3115 <AAST Aspartate amino transferase Sl Ciillay (uld Slayi) (g ADle a5
g e 3P liag Cod gt Aasliag <amino transferase ALT
Jnay Lai al) ity aais &« ASTAALT (GGT wilasyil saanis .(Marchesin et al., 2001) 2
.(Lee DH. et al., 2004) 1<) WA Aaial JISAST 5 ALT

A e deb HSAN G ang GlIN ) 8 Foliaall ABSH aas, 38le 4 Creatinine (pub Sl
pan e Ol Odsadl ) (S0 Gaagd) Aad) o RSN Al o Lay o(Martin, 2003)
GSall e9is (505 1yl gt Aaslie 3ol ot ULy Gl gusDU 2Blgall 318 ey LIS0e]) CBliiaal)
(Defronzo RA et al.,1985) 2 ¢

2 s Sdl gme G oAl Gl (me Ll oEbSH G iBDle g
saadl maly dlayy AN 4 huam oSull Gusyy  (Bleesing Idorji et al, 2011)
.(Pradeep Kumar Dabla, 2010)

S o) Sleasl e sals il e lte Al L Joxd Gs3) e 5 A gene agi
Opapsiiall sVl o2 (s atkels sy pl) 3 Sl (Sise e Bkl ) Aailly a5 Cilisasel)

1574



2017 : 25) ahal / (4) =l / gl sl gk / L, icdy dha

Sl iy Julls sl e a5l Qg 2l e zgshaall 3sSSH sy metformin
Slarsil e figsy %80 Gawiy Joill Galisily cilySully o5l (il e g «sl) Gaia ¢ glycation
Ofsud) Gose (ad P e Boocell by WA daky eass ALT 5 AST
.(Connie Trinacy ef a/.,2009) sl ye ol day3 Jla XK, (Alan Gareber ef al., 2003)
3l llyy xsll A (Gfime (et s Glsu) L8 5L ) sl (g2 ol
Su e galidily %53 1 gl (mia I gag paadladl s L) Ll s ClRs axe
.(David Kendall et al., 2005) aluall
oany Shigie o (e iV cduiglall ¢ aaysiiall) A1 il Adaadle I Audial) 38 Cangs
« ALT.AST (Creatinine Urea Glu ialay ade Hhuwll 2 g8 (50l pape sl & paial)
«GGT «layly (HbAlc Ll VLDL (LDL (HDL (Cholesterol sall wbisius <Protein
-Lagin A8l « MDACGSH 5 GST il

el gl
:L:_"N\ Lhadl crs Crandy o 5 lata eﬂ\ CALA.\ IGITEN

Pl gl

i ‘
I Blood Sample |

o= Jyanl) il Ja 1.5 o Aalaiic) Al a1 | S dsanlifa25
RBC !l adll iy S b o' pica ol okl el e Juaall
@ISl Ll sl day Aall 53l

Elalls <l e 3 RBC ileds a5 | bty Sl o IS o5 e A8 5
% 0.9 dauds o2 sl gl |l Juaa B gl «cpiily Sl

Al a3l o5 $loea (b a3 NIy
435l RBC culla ey
Jh“\ elall Cso P\Qal 3 GGT, GOT, GPT

l COAN (5 Sinen (ulid a3 L
Jeaall L Agiaal Clisig sl

(GST asjil Allad (ol a3 :
ORI Cho, Tri, HDL, LDL, VLDL

Jaad) At alalf Jabaaal) (1) JSa

1575



2017 : 25) ahal / (4) =l / gl sl gk / L, icdy dha

Jilail) sy 2 (Kit) Goaniiial) asl) sladiad

Seaall 35,30 ol 5ac <
Randox Sl (el sac 1
Randox Lysall Gl 32c 2
Randox CpiilySl) (uld sac 3

Biomaghreb Js sl K1)l 32c 4

Biomaghreb DA ol il Bac 5

Biomaghreb HDL .\é 55 6

Biomaghreb LDL (ld 3ac 7
Randox Ol wld sac 8
Randox GGT _uld s 9
Randox GPT _ulé 52 10
Randox GOT .l 32c 11
Stanibo HbAlc _uld sac 12

telpead) adl) cilyS B GST jupheaili — () O galliglS ayidl Loy Adladl) (uld Akl

Assay the activity of Glutathione S- transferase in red blood cells RBC
1-Chloro-2,4 — Sy alaaiuls (Habig ef al, 1974) dash cues Zaay¥) adladl) cod

37°C 5ha 40 vie Jeldll b LSy Lulul 53l (CDNB) Dinitrobenzene

SG
NO, GST NO,

NO, NO,
Dinitrophenyl glutathione

Cl

1-Chloro-2,4- dinitrobenzene
shaal) adl) Sli)S (A O glilisll) (Goiasa sl
Determination of Glutathione in RBC

pXiin Cus (Beulter et al., 1963) diyh cua cheall aall GLS 8 (5llISH i 5
Ellman's gl Casl& agjadlls5,5-Dithiobis (2-nitro benzoic acid) (DTNB) <<
Ak adiaiy Sulfhydryl (=SH) Jslll de sanad (oSI joall cu )yl A (agag S 5o creagent
gt gl) el o133l g ) i Lella aay shyenl) pall b€ 8 (i< i
shaad) all CilS B wlgual¥) AL O gilal) (Sgiaun ok
Determination of Malondialdehyde in RBC

o2 lae Ay Cus(Burtis & Ashwood, 1999) apkh s wlgal) JS sl s 5
S O llly (TBA) ehidipnylislh Gasla oy delidl)l DA doasy (53 sl uaall (ol e 2kl
.spectrophotometer jisall ciliadll jlea danls (MDA) wlgaly)

1576



2017 : 25) ahal / (4) =l / gl sl gk / L, icdy dha

ity LBl

Acsanay | &) syland) Ao gene Jidd Cus Byladl Ao gans po paalae A L (apal) arndi
Jugilally du gl uallaall pmpall degane 0 JS Ji 4535 2 a8y cpapsiiall cpalladdl oyl
s (e lae (a5l

) plsl Gl sl aelae ae Byhand) Ao sandd BMI avad) 35S 455l (1) Jpaadl Jiag
goal) & ol LAl odajal) asalaa ga lasaad) 4o garal BMI auad) A€ 455lda (1) Jgoa

95% Confidence
N Mean S.td'. Std. Error Interval for Mean Minimum| Maximum| Sig
Deviation Lower Upper
Bound Bound
1 50 | 23.9430| 1.35846 | .19212 | 23.5569 | 24.3291 21.16 27.25
2 28 | 28.5103| 4.16976 | .78801 | 26.8935 | 30.1272 23.46 40.90 0.000
BMI| 3 30 | 28.6341| 5.58354 | 1.01941 | 26.5492 | 30.7191 20.42 48.00 0.000
4 42 | 29.7573 | 6.07827 | .93790 | 27.8632 | 31.6514 20.20 50.89 0.000
Total | 150 | 27.3618 | 5.10932 | .41717 | 26.5375 | 28.1861 20.20 50.89

ol qalan go Bylaa 5yl e panad BMI il Liginn 338 355 0 (1) ol e

dalad) cludll (and BMI ad Jiay (2) Jgea

Mean + kg/m’

Ref.

BMI 234+ 29 Nobuko Harita et al., 2009
252+3.6 Jie Wu etal., 2013
26.1+3.6
23.3+0.42 Azher Igbal et al., 2009
26.1+3.9 Hye- Ran Ahn et al., 2014
246+29

38.12 £7.63 Brian Gonzalez — perez et al., 2011
Type 2 28.6+45 Monica Nannipieri et al., 2005
27.73+4.39 Adeniran Samuel Atiba et al., 2012
31.4+£6.0 Christos S. Mantzoros et al., 2005
28.8+4.6 Hamid Ghaffoori Hasan et al., 2012
25.8+6.0 Isezuo S.A. et al., 2003
Type 2 25.4+0.9 Miao-pei chen, et al., 2005
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pre g Sl abiadl e salal) alse leading cpl gD i) Bad ae Jalam Al ol )
(3) dsis & ol il Al e . (Girdhar Gopal Kaushik, 2009) ¢sesell WAY 514
iad o i (golutia p¥) 30 o) e da 135 (263¢4) maelaall G 85 (3558 35 pae Bl

.BMI
(2 galas g ) dssanal puad) B HDATC 5 Sl (gica 43a (3) Jsa
95% Confidence
Std. Std. Interval for Mean . . .
N Mean Deviation| Error Lower Upper Minimum Maximum,  Sig
Bound Bound

1 50 4.8380 54394 | 07693 | 4.6834 4.9926 3.50 6.10
2 28 7.5929 74978 | 14170 7.3021 7.8836 6.40 9.10 0.000
Sug 3 30 7.3933 73247 | .13373 7.1198 7.6668 5.30 8.70 0.000
4 42 7.3214 | 1.12868 | .17416 6.9697 7.6732 5.50 9.00 0.000

Total| 150 | 6.5587 | 1.46728 | .11980 6.3219 6.7954 3.50 9.10

1 50 5.3440 52417 | .07413 5.1950 5.4930 4.50 6.30
2 28 7.1500 14530 | .02746 7.0937 7.2063 6.90 7.40 0.000
HbAlc| 3 30 7.1033 .16914 | .03088 7.0402 7.1665 6.70 7.40 0.000
4 42 7.1214 .26645 | .04111 7.0384 7.2045 6.60 7.50 0.000

Total| 150 | 6.5307 91012 | .07431 6.3838 6.6775 4.50 7.50

Blie @Sl iyl daslls I 3805 G Asine 33l s o) (3) Jsaall e Badly
G 81 A ol Cpasiial) o il Gunllaall ampall o) Aaadle (S SIS (ks e panas
-(Ralph A. et al., 1995) 5<3 L ae i M4y saa o S Gladlall Lan 55l <K 55
83L) ol ansh (o giiall Lo caillad 5335 ) S8 5045 e amy gl (€0 Gl gy Lasg
Oe LDl IS IS0 Mad Lo (V1 05K a8 8 pidl Sl RS Jlayy 4l Aa) Aland
Sl de sene g Ahlia apall gaclaal Aually HDATC a8 L Lsine el dllia o) odled Jsaal
shyaall ol LS Jals S S Jsas (M ells (55 deaall 8 3S0 g lisy) il vie i
Baall 3gnsss H2Op Gams el S ) () (258 WAL o3 Jals gl S () (525 Lea
Fenton reaction (g Jelss & WS 5n joda =00 Al sl degeas 4 S
Ol Y1 HDALCy 3sSslSll (e S o 3 Lpsiadd)l (gl e a2)ll ey (Aparana et al., 2012).
& G 1 Sl Gl dglhadl ssaall Gaca HBATC Sull (e o lass 5as Gt lll

.(Alan et al., 2003)
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)l gaalas e Bilasdl Asganal (g ally Coibly L sl cSsina s O Aitia Jiay (4) Jpia

95% Confidence
N Mean |Std. Deviation Std. Error Interval for Mean Minimum| Maximum  Sig
Lower Upper
Bound Bound
1 50 4.6320 .62448 .08831 4.4545 | 4.8095 3.40 5.60
2 28 5.1107 1.10733 .20927 4.6813 5.5401 3.60 8.10 0.062
Urea 3 30 5.1300 1.09769 .20041 4.7201 5.5399 3.70 8.60 0.046
4 42 5.3333 1.39506 .21526 4.8986 5.7681 3.00 10.00 | 0.002
Total| 150 5.0173 1.09665 .08954 4.8404 5.1943 3.00 10.00
1 50 63.2200 3.25946 .46096 62.2937 | 64.1463 57.00 69.00
2 28 67.6786 10.70498 2.02305 | 63.5276 | 71.8295 53.00 115.00 | 0.073
Creatine| 3 30 66.8667 6.61625 1.20796 | 64.3961 | 69.3372 55.00 88.00 | 0.133
4 42 66.5952 16.44067 253685 | 61.4720 | 71.7185| 41.00 162.00 | 0.125
Total| 150 65.7267 10.50976 .85812 64.0310 | 67.4223 | 41.00 162.00
1 50 72.0600 1.47648 .20881 71.6404 | 72.4796 70.00 75.00
2 28 72.5000 4.56638 .86297 70.7293 | 74.2707 62.00 80.00 | 0.765
protein| 3 30 73.3667 10.82934 197716 | 69.3229 | 77.4104 22.00 83.00 | 0.364
4 42 72.3571 6.19922 .95656 70.4253 | 74.2890 53.00 83.00 | 0.820
Total| 150 72.4867 6.17392 .50410 71.4906 | 73.4828 22.00 83.00
Lol (ipall paalaay Bylanadl Ae sans (s Dasine Good 22 ¥ Al (4) s DA (e LDl
d5ms sing 130y Aysing (3yh st A1) Jaadl Lyl laele cAjliie ol ClS Cum oy ally (ol S0
AN i madl) (sgine (i) ) (g By (G (pmpal Fanaills RS Caillay B JIA ) gead
bl Jandl e Lysal) A e Laleall Zagall algall (g pal) 3 Sl (S5ise b oSadl) yiiay
rard palaa za 3l dc ganal GGT « GOT(GPT(gsiwa (s JS 4ijlaa Jian (5) Jeia
95% Confidence Interval
N Mean D S.td'. Std. Error for Mean Minimu Maximum| Sig
eviation Lower Upper m
Bound Bound
1 50 | 19.3000 4.88333 .69061 17.9122 20.6878 10.00 30.00
2 28 | 24.0714 | 10.78726 | 2.03860 19.8886 28.2543 9.00 51.00 |.001
GPT 3 30 | 20.6667 6.28810 1.14805 18.3187 23.0147 10.00 35.00 |.883
4 42 | 25.7143 | 12.85432 | 1.98346 21.7086 29.7200 10.00 78.00 |.000
Total| 150| 21.5000 9.80258 .80038 19.9184 23.0816 8.00 78.00
1 50 | 17.0200 5.14877 .72815 15.5567 18.4833 8.00 29.00
2 28 | 19.9643 7.00519 1.32386 17.2480 22.6806 12.00 42.00 122
GOT 3 30 | 18.6333 5.86329 1.07049 16.4439 20.8227 11.00 38.00 728
4 42 | 25.6667 | 12.15282 | 1.87522 21.8796 29.4538 10.00 69.00 .000
Total| 150| 21.0733 8.51457 .69521 19.6996 22.4471 10.00 69.00
1 50 | 25.7160 5.12518 72481 24.2594 27.1726 17.30 38.80
2 28 | 23.8439 5.96468 1.12722 21.5311 26.1568 10.20 38.00 | 0.147
GGT 3 30 | 25.6633 4.37678 .79909 24.0290 27.2976 19.40 37.00 | 0.967
4 42 | 24.5452 6.08998 .93970 22.6475 26.4430 14.90 38.00 | 0.306
Total| 150| 25.0282 5.43951 44413 24.1506 25.9058 10.20 38.80
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gl go D) dogendl Ligina e (Al Lisine By g Al (5) Jsaad) e LDl
Gare Sl oda Gligine (e e gl Bl dge B Ol glsl (DBl el
LAY dlaia) 3 G o A3 Jhal) 4 D) dams oSl gl Gt Cus 2 g oSl

Ol smdl)

Sl paelSlly J g el oSl (Goina B iasal) paalaag Brlud) Ao gana c Ale Jias (6) Jsa
(HDL ,LDL,VLDL) &iaal) cili ndly 45500

95% Confidence
N Mean S.td'. Std. Error Interval for Mean Minimum|Maximum| Sig
Deviation Lower Upper
Bound Bound
1 50 41920 | .41495 .05868 40741 | 4.3099 3.30 4.80
2 28 46361 | 1.00811 .19051 4.2452 | 5.0270 1.30 6.30 0.030
Cho 3 30 5.0300 | 1.11607 20377 4.6133 | 5.4467 3.10 7.90 0.000
4 42 4.3690 | .92486 14271 4.0808 | 4.6573 2.60 6.60 0.325
Total 150 4.4921 | .90290 .07372 4.3464 | 4.6377 1.30 7.90
1 50 1.6060 | .40123 .05674 1.4920 | 1.7200 .80 2.90
2 28 1.8107 | .95115 17975 1.4419 | 2.1795 .50 5.50 0.328
Tri 3 30 2.4167 | 1.35139 24673 19120 | 2.9213 .80 6.70 0.000
4 42 1.8143 | .83712 12917 1.5534 | 2.0752 .80 4.50 0.262
Total 150 1.8647 | .92207 .07529 1.7159 | 2.0134 .50 6.70
1 50 1.0020 | .05147 .00728 9874 1.0166 .90 1.10
2 28 .9929 11841 .02238 .9469 1.0388 .70 1.20 0.658
HDL| 3 30 1.0200 | .10635 .01942 .9803 1.0597 .80 1.30 0.374
4 42 .9619 .08250 .01273 .9362 .9876 .70 1.20 0.030
Total 150 .9927 .08906 .00727 .9783 1.0070 .70 1.30
1 50 2.8118 | .54189 .07664 2.6578 | 2.9658 1.61 4.10
2 28 3.2571 | .96237 .18187 2.8840 | 3.6303 .20 4.80 0.036
LDL| 3 30 3.6967 | 1.21430 .22170 3.2432 | 4.1501 1.80 6.20 0.000
4 42 3.0438 | .91019 .14045 2.7602 | 3.3274 1.54 5.44 0.216
Total 150 3.1369 | .93971 .07673 2.9853 | 3.2885 .20 6.20
1 50 .3296 .09238 .01306 .3033 .3559 .16 .52
2 28 .3436 .23069 .04360 2541 4330 10 1.10 0.727
VLDL| 3 30 4277 .23907 .04365 .3384 .5169 A2 1.26 0.013
4 42 .3481 .12869 .01986 .3080 .3882 .16 .62 0.603
Total 150 .3570 17160 .01401 .3293 .3847 10 1.26

el Ao sanay Bylasall Ao gane G Lisiee lelin) @lllia aag Y 4l (6) sl DA e Gy

o))l 352 Ly (Cho, TG, LDL, VLDL) (e S (5iase b Lo (pasiially Jiigilally pmllaal
Glycogenolysis (s eSS Jlat Adae dading ¢l gD anadl LA il 8305 asky (e séiall ()
5aLys Oalswd¥) DA 5ol o e duigihall Jad o A8l Al 6 (Yale ef al., 2005)
Laadl Ly -(Bennett, 2003) oulpus¥) e 230 3l elldy cBliaally 28 8 Lo Y 4iillad
Sprs asina g @AYy Aysine CulS Lpamny (papsiiall L) sl A panal Lgina lelisy) il o
hae () auald) paly Gl adaiin) gl WDIAD Gl aal) 8 S G g i)k 4l I Gasd)

1580




2017 : 25) ahal / (4) =l / gl sl gk / L, icdy dha

a3 oday aall LDl Lol (524 e (free fatty acids) g jaall (saall Plgaul dalall Al
) (ol ol oty ZLad Lo 005Kl Ayl gsadll e g¥) 3 g QU s ) (5
ar¥) Adlad ity (lsu¥) Aaglae M TG 385 80k (& il 2 5as IS ((Boden et al.,1997)
Gsimse 33 Julby ol 8 TG (s5ime 32y M alidV) s (525 Cus Lipoprotein lipase
Gl lpely sy HDL (s5ise (mliadl I 5358 TG (e 5€ At o g3 Les<1 VDL
Clisinay Cplswdld WA daglie o ADe la of cluhal)l cadl cus . (Kannel ef al., 1985)
Gladlally Qldlly clizaally 28l 8 triglyceride dina ) Agaia pall Jas & daall (aleal)
.(Reaven ef al., 1988) (alea¥) s (s5ise 3o & al gD WAL Zilia e 233 A
Clsalls pomllaall amyall e senal Zuills HDL 385 6 Ligine Lislisl Jpanll (e oDl GlliS
G5 Gum i e S Gapsidly el desenal Gaall Lsiee Lialiad LDl o Ly L
Ji 5 5504l Y Gl by Gl syl BlaY) ylad 50b) JHDL  (giase & (aliss)
Lgadl AeV) (A Jopad S e ddall Jdlly sl ) aadl WA e gl S
.(Alexander et al., 2003)

GST Jarji¥) 32usY) clalinn by gianal pudasal) gaalaag 8plaseal) A gana (o Aijlha Jias (7) Jsta

GSH E\,uy's\ pAIP
95% Confidence
N Mean S_td._ Std. Interval for Mean Minimum | Maximum| ~ Sig
Deviation | Error Lower Upper
Bound Bound
1 50 | 3.4430 .20006 .02829 | 3.3861 3.4999 3.18 3.83
2 28 | 4.2971 .20252 .03827 | 4.2186 4.3757 3.97 4.67 0.000
GST 3 30 | 4.2970 .22948 .04190 | 4.2113 4.3827 3.85 4.63 0.000
4 42 | 4.2355 24110 .03720 | 4.1603 4.3106 3.86 4.63 0.000
Total| 150 | 3.9951 44823 .03660 | 3.9228 4.0675 3.18 4.67
1 50 | 3.1896 .08949 .01266 | 3.1642 3.2150 3.01 3.33
2 28 | 14711 .05679 .01073 1.4491 1.4931 1.38 1.62 0.000
GSH 3 30 | 1.4803 .09011 .01645 1.4467 1.5140 1.33 1.71 0.000
4 42 | 1.5140 .11438 .01765 1.4784 1.5497 1.35 1.78 0.000
Total| 150| 2.0578 .80835 .06600 1.9274 2.1882 1.33 3.33

Alad Gise (A el paalaas Bl desene G Aasiee G50 Al ) bl e B3l
DSl amye 5w Adlad (sgise 8 Lol Baads Cum GST el — ol 058558 asy)
ksl o) Cun il (geie o Al ladles (@Sul) Gaye il (3 cpw UV g 2 g
@Sl Aol Lgte W) mns Jali lly sl agendl o WIAN Gailas 4 GST sy daulu)
.(Townsend, 2003) GSH ()5l slCll (bl e ganas Ledayy 3ayha (e @lldy (aaysitially Juigilall
el Ll (bl Gl (B Ligiae Lalias) dllia of (7) dsaall (e LDl cllS
aa JY) g lall lad 4l ) bl ligie 8 (Rl Gus dsms Bl Ao sane pe A3k
e et Al 3o saliadll Gl pal (e ey Cus (Shetty ef al., 2013) saustll slgaY)
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Cus GSH (ssie (alias) Gl e GST anjil Alad 52l e G 5l Hgdall (o LAY dyles
camadl A Lgaplal A ylal) o sand) 1) A8LeaY L (58l 520 il ge GSH Loy e asiiV) asy

(sl gaalaag Byl A8 sana (o MDA lgual¥) AU O gllall (S5iunn 4jlka Jia (8) Jsia

95% Confidence
Std. Std. Interval for Mean .. . .
N Mean Deviation| Error Lower Upper Minimum - Maximum | - Sig
Bound Bound
1 50 | 2.1052 17225 .02436 | 2.0562 2.1542 1.79 2.43
2 28 | 4.2800 14145 .02673 | 4.2252 4.3348 4.03 4.55 0.000
MDA 3 30 | 4.2880 15812 .02887 | 4.2290 4.3470 4.03 4,52 0.000
4 42 | 4.2560 15677 .02419 | 4.2071 4.3048 3.91 4.54 0.000
Total| 150| 3.5499 | 1.03720 | .08469 | 3.3826 3.7173 1.79 4.55

el palaas Blaad) de gana (1 MDA (g5 dagina 3508 dlllin ol Jsandl e Baadly Ca
Glalias Clhisive B @alay) ) MDA (ghiwe gli) 4 cundl apm Cus Gladlall gyl al
slie A Aaiadl e Aadl) Galeal) (e A€ dgay ) Adla) sall Hedall zlul saly Sl 52.SY)
pall sl dE e el Adajee dagidl bl 0S80 ds LauSol)
s die MDA (s5ia g i) () suis Al Sluhall (e aaall dliag . (Hong Xing ef al., 2011)
.(Moussa, 2008) 5 (Al-Zamely, 2000) 2 &3 (g,<ud)
gall e sl o) Je Ju Auhall alaal clpatell asead dogiae @98 2 ae iz liGY)
Cand o p&an M) S (ggiie Guad Ao bae (Y o) aapediall gl Juigila Aasal¥) aladnulls
A (aillag 8 s e Lysd) (s lae 3l alaa) (gAY @il bl aaes
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