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iii- Observational Cohort Study
iv- Gloucose tolerance test
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i- Impaired gloucose tolerance
ii- Diabetes mellitus
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viii- Enzymatic colorimetry
ix- ELISA Insulin Accubind, Monobind inc, Costa Mesa,
Co., USA
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i- Screening ELISA test

ii- ELISA Neutralization kit, Dia. Pro Diagnostic
Bioprobes S.r. 1. Milano-Italy

iii- ELISA, SRB ELISA kit, Shanghai Rongsheng
Biotech Co., Lted Shanghai

iv- Neutralization

v- Inno LIA HCV III, Innogenetoics Biotechnology, Gent,
Belgium

vi- ELISA, SRB ELISA kit, Shanghai Rongsheng Biotech
Co., Ltd. Shanghai, China

vii- Western blot
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i- Insulin sensitive
ii- Intermediate

Sl Sl Sl

dsay pae ale 4 (Jy ol Gl Gl S gdda e 4
2alie gl obl (stnlis aladl GISel wlie ol lan
slassaie stenlio & by yo oledbl s g 30Kl 358
09 48 (ald 5 L8 2 o | dadlls o e s
Lo Bag cule € cwlba puns pus stdae
o o 53 355 S 588 7l 5l s 5L LT S (gl e
A0S o 5o ue C cula gl cule 55loow S
Jo) stdase oo C caiba gl e 55w S0
OsAa a8 Sl L 5 sola e sl @las Laals
o) 9 Jlos o B Jles 5 Shae ool psdl &4 e i
0F Sl 5 4S sas oo HLES ¥ Joaa ks saalin sy S
SB35 s se g A Hu L8 OF0 olual eud dalllas las
o 98 lajie wless e C cwilba 5 B sl
S b s slapbos s Shac 5 ol pesi) 45 o slie Sl
ORulD8) mlB ad s L8 Gl Lol s (g8,
© Soglie LSWl Giaaa uls GldS HsA W8 o Hlo S

U5 6 oad B sladsle o Slee candy 5 gl peud


https://ijem.sbmu.ac.ir/article-1-55-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2024-05-14 ]

IPAD Jlgs o) (goslod ipiid (coy95 (gl puggilio 9 iyi1es3 22¢ gatzo  ¥¥

C LB 5550w aldl 5o Gy Yol 5 Slae g oyl gaus) 43 aopliio 53 W38 &l 52aS (gmlio —-F Jgaa

P-value Gl yuglae o ylis ans Jlw 4w =1 Sudie
A i VALY A (DRl geos 5o a S ki) pre SHE
K" -/A Y/N£Y/Y Fiy (HOMA-IR) (yl guasil 43 caa 5lis
-/ \eo YO\ VA YO\ FA G Joslew o Slae

Shans il il

curan 50 B e cuils 4 o LEL ;o HOMA-IR gala cafis, (Cut-off) Glad ua b ol bl aus jo 5 olaa3 -0 Jgas
walllas a 50 5 ol stda 5o S5 Jaad PBEII 5lok

@llls g o5 5l aas Jlw 4w HOMA-IR

K >Y/04 Y/Y¥-Y/04 <Y/v¥ aalllas (sluss) HOMA-IR
VARRSA - - VARRSA <Y/v¥
VARRSR - (ZN+) N - Y/Y¥-Y/04
(ZN+-)¥ (/vo) ¥ - AINR >Y/04
(N--)F (0+) ¥ AYZEAR ARIAD A K

Jaad EA (glls a3 g e cunaa ;o HOMA-IR (guslas calise (Cut-0ff) Glaas va b ol 58l wus ju g olass —F Jgua
aalllas o g0 5 Jol (stda 0 SHK

dallloo g g5l 3l say Jlw 4 HOMA-IR

K Y/04 Y/NE-Y/04 Y/Y¥ dallhs gluisl HOMA-IR
(ZN++) YAV (ZV) VY (770/0) YA (ZVV/0) VYO <v/Y¥
(ZN- <)Yy (AY¥IA) Y (/Yo%) Y¥ VARV d¥<d Y/YE-Y/04
(ZN++) YYA (Z0-/¥) VN0 (ZYN/Y) XA (Z¥AB) £O >Y/04
(AN-+) OFA ARYASRYA ARASRRN (70 /%) YVF XK

Sl e G503  LP<e/e oy

Gtla e 4 LB WY 5 Sl idase 4 ss tase Ho LB
Jol stdase 5o LB NTY was, Galgesl @ o glie
S Sl VYFY/0A clpe] 4 caslie ooy dallls
0 conbia gdase o BT L8 55 Jlu w3 o
9 By Gl sl 4z plie (gila yo 4 LB TY 5 fl g
YYA colgs Lo ssle L3 il @ila o olea Lo L VY
Sraglie s SIS 51 cdalllas gyl Ho Hlay OFA 5l L
o8 S B Cplged) 4 ceslie sila e 5y Gal sl &
0 conlua gdla 5o 0 LT 51 58 £0 dallhe o 5o gtls 50

SS9 58 W0 5 aiis; (Sl gala s 4 L8 YA 5 Cnl g

G Ol 5 Pl 4 31 e oS el S8 ol gl 4
ey Gl st 4 ol s s 4 Gl sl 4 i lie
G aoslie gilaye o dallae gilae 59 58 5o Hley 4w
99 08 53 S galEl S 50 (0 Jsua) wiidls S8l sed
SCUEOfF i g i C 5 B (555l 5y i 5 aalllns ala ya
e oSy ogtase Ho LB VAV ad g Al
SRR IS\ IELRV LA KIS 7 GRSV SVRR FURR I PIRCIA IS
YA s wle 3L sddae Slan Lo L8 V¥ Jla 4w )l

i- Insulin resistance


https://ijem.sbmu.ac.ir/article-1-55-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2024-05-14 ]

¥o An Sl g gl gl O g5

e Do s S ly absle 5

ol sl &5 caeslie Gl WS e Jae C ugyy cailia
oud b BLS) e Slfee C owilba oy b
ol sl s @833 b 3 opl 5wl oS golen
B B B RN S S
SusB Wl Soomd ol cage € Gede Ollas
SS gy cablia b SE Jaas HEA) LSl a8 e
Olis aalpd ol @S I8 o s s Wose
S8 Jaad AN 5 alsed) 4 maplie G 4S wias e
sallhs so JBe gy ol osms eadide LS,
G ceglie opea 5l saliial b oT o €27 G S3Ks
G (SIS YA o Gl gl 44 e gl 1o Gl ]
Bl - ad s ganb b Jide (S JasS g 5e)]
ol s 4 3K Jass BRI 5 ol ped) 40 e glBe G
29 i Oalsedl 4 ceplie b C ilia G S ST )
sad alghdig o ol sud sualine LLS)) aa cuby Sl
WAdES e Gplsed) O coglie cuwl (Sae S o
Jaad RS LS, auyee SIS 58 ob sy
BB lns s K3l sl ol 51 C cusla o XK
oo OKer 5 5l b Malllas 5o Bl 4a s
TNV Jlie 59) Gholass gl 7F coulia 4 Moo Hlaw YYV
Lowass S6E Jead PR 4 MWise gule caman 5o
ela 5l pald g o (bl T sealllas o Jls gl
o3 LA S aadlie s MEA) L o
S a8 50 pala geallbe @l ok cdl (cuba b SHK
o holan ol Lo oS @b sladallhs ol
S ela g5 5 KK Jaad JPEA G | (maddie bLS )|
b Ol 10 48 G s 0SS ks (o Sl 8 il
L S sl plie lagdlia) 5 C sl G LLS))
Ololass slasals s 40 SIS b e gal ks
g S isn walS o€ cal Jaw luad @)
Olsie 4 C onla g sad suls las Sty K 5 5blaa
ool o Wi 4 Llel € ek slacsls Lol Jole
sunliie (55 ¢S LUl (San cnl s Gy ool 7ok
o s Oblay Sl sad b et il su <
2l 4 Mans olslas Y sare 4 3T 5 cuigpa asl 5
solan dle nla ol w8l & s (o 5YL G £
sad saaldne (gabul, 5o WlgS co vsa wisls GuS elre
€ wlea S a8 ToLKar 5 58 asl asls ,sh

o C ol cogde ¢ W Ghlay G b gie

S8 50 K sk o sl SU ddase Slea Lo
Culua gala so 5o dalllas gdla o 90 58 53 S5
Gl se 53 ZYAY 5 (Pl tdaye Hu Y (pl sl
s sba(Cutoff) Claian 5 Sulswsl 4 cioglie
ool (P Joaa) aials 58 Gulsedl 4 ceplie
Sag Llagre Llase gsedl L 358 soud sualine

(p<+/++V)

3 ate geuiasplay ydl geallhs 31 Joals mls

9 Olsedl & cnslie ups LAL Gsa 98 Ol o
B cusilia) aalllas as50 058 a0 By Yol o Slae
o el aadllas Jol gtda o 5o (58K 55 5 C cuilia
S obens 7 5 € cuslya 55050 HBS 51 58 F (Jlaw 4w )
Soglie o s LBl W8 Glhae gy cule B culla S
solel =gl 08 e 5o B Jslow o Slae y Gl gessl 4
99 o o S aldl o S el plas gols e
C ol 5 B ol 5500 obs 5 aalllae gl 5e
alao o Jla a3 Gay @ola e Sluds wia g Al
a8 uy a0 o o ad sualine Gl o) 4 ciaglie alin,
o9 asase oledbl nis sualine S5085 s e85k g e
cuilia g K annl plie laddial LS, i)
Gl 5 ol (ABlEL (S (ede solan b s
0 pala gtalllas @l b ines 5 S b o] o
9 wBolad (oSG (sosad Lo sarie slac sl Sl
oo ol Gleds LasaiS Baads Lo, ea s (g8l
5 C e cwibia G bLS,1 S5l eyl sladalllas
(Sla aule Koo Jelge 18 Lol ol sud polae cubis
Lol sad L nl ald anl 31 ple S 55 oud 5 e
S dand a3l b Gl gl & i glie vy oo Ll @
adasl; € eailan © Wie 01581 5o S el Sud 5 Jide
sl T oLKen 5 5558 s pulel 5y sl Gals
S kS s w2 Gleos 4wl pac (P geas
e Jiie (gouiiS S iy Jelse 3 oo ol@l cud
O o8 B sled 4 Galsed) 4 e glie Sl gosa
posd Gildl b C ol oisic oS st lehl aalllas
o) 4 cepglie 3 LT (aa il sl yen ol

23 550w arntlSa b Yladial & uad Gugiy ) 30


https://ijem.sbmu.ac.ir/article-1-55-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2024-05-14 ]

IPAQ g o) soslod pida (cou95 [l panilgatio 9 juisgss ac igatan ¥

59 asls asa Saomt stass s oelsedl 4 ool
olan Wl Oledl € a5 K0 s (Sl
09l o ok Cpl Bl s el cubis s4a S (oo
g3 ORI 5 Salen) daged o Galsed) 4 e lie
sl & sralasnfl 058 o 0S8 05T Cop slanl
OoneelaseSl iy 5 (gan 5T AU sl &b WT s
S aS eilannSI BT sl S Gl) asdipe
T 5055 55088 dale 5 souS sine o Shae JIEAS sy
sbdsle pud s Mosdie Sasmd 5 ol seb
L TNF- Jto (s)5) ol slaceS smal bacess JUbi s
9 9sd alss) paomedle 51 pile Wil e (F-0nS sw)
Jelse Ol aas G381 1) K055 508 50y SLAGS st w53
SLbl pdilye glasle b ool Galbal cel,
(S "ol sladsle Jis sly) Jubssl ladsle
sy hsie LT Sl Miaslailge Saomb 4 s
S8 praddgslio laDEA) 5 cubis S5 2ol C culia
C otlea 4 W) Gl Gl e el 4Gl b o g oo
Gl o9 S gaalsd K ek 4 s Gl @S
S 800 OLS b s3,55] Gt 2 Sosoe S 5 (B
LWl s € culin cigle Sl 5 Pue (oSae aal g
Spee DB 4 Sl g et G o Ssdi e anbio
ool el sl C il 31 80 Gl el 5 e plis
oAl plad Galil et pedse IS b,
o) 29 e G w50 WT TNF Ly (gaS 5 sl
dlie opl 5o el osa (38 Jlie Lo S Wl ddal,
50 sala saallhs gsane o Vol sad oy Slaw
9 sons sbasba bu olpee BLS)) el g
o L) ol 4Kl 3l Taa aan i 3S5K Jasd Y5
aallas ol o ol wss ol IS 8 gay Ladalllas sdan
il O @od 5 aalllae ana Guss oS 51 230 Wl e
Snl o9 sl s a8l slaas wl Gl yidu S G S laa
SN ags gddase Ho 5 S8V Jol sdda e Ho 4adlas
s 6o Job Lo Wl ol b BT cansg 5 9
Koo b Sl o (65800 B usd gla o S0 S
paa O S 58 s S Lo sad saalie ol nis
S o fsane oY Sug SosA ded BB g
8535 4 5 B - 2B slagg lan Hlasha Jol e il 53

ii- Stellate

Olad 5o 5 el YL B cuila cle 4 guS oo Ollens
Obas Glolas Gl o9 anbis slaal b e (s BLS)) dalllas
el ConKa 5wl b ghallas ad suly
C 5B (e3e il b ohlay 50 355K Jaad pue (lgie
cila b olan Voo Siaanl b 4 € cd sud alal
Loban ¥V 5 € e cuilia b Hlas OV) Gode (s
5 Sad g oS caman aladl gl (B oo culia
S 5 e a0 S plsie 4 oalla sy8 Ve B Ll
talle Suss Olodps S oS ule Gua
Croe ailia o sl ol sud AAlE culis ao S
Lol ekl (£ = JLF/Y AY/0 s 40) asld 55, C 4 B
ool cnlbo b S K Jaal aue) b 5ub S 5K Jaas
cuilia 85 S o addie Hsb 4 (OGTT b g sads suls
Slea 858 G 0 Shdin aald 65 S 4 caed € e
ol 59 V) Sl ssas (Sl sl sy S 9B e3e
5 SoK Jaa3 ase paad sud S5 gaalllhe s (/Y
Ooe aSlia 50 HL YT OGTT b s cnbis was 9)5l5e
e S & o oSl Ho (s v i C
ais saalie J4l8

OB Jaad AT paad (Rl gdine] 5 Oll b9
5200 o9 S sa alail dalllas S L C ctlia oo gie 5o
L5558 julas 5o sust alasl slaaallin ST gaa®s YA
5 Obsle g «S gl aallbe Lo Moy saalie bl |
5 63S ede solan 4 Me Slan VAD (555 oIS
S 4 (Soliie @l b Al (C 5 B cutlia) 5o
T 5 o o (BLS,! Gl Sa 5 dalllas Gl Hu sl
29 O B3l e 4 gaS olan b SEK Jeas
© M pols b ogaS olas cus T gaallhs
el abaly 35 aad golie sladdial

Golay o G dhaly Gl peadlSe w0 SRS 4
Ssas O bLE) wules 8 sl slie PBAN L gasS
L ooeplie @ by slaMEA) ol b gaS oles
©aS cnlia S 5o ) s edle il Gl
seadllas sladisly Qs 2indiS b e RalS SK
Jalse 5o Gl @ e glie vas oo lis S Yu_‘s:_s
ailba Ohlas oo (Fa 5 aol usay aS olas gl
Obe 8 (bl 50 S Jaad AL Gaa Gede

i- Match


https://ijem.sbmu.ac.ir/article-1-55-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2024-05-14 ]

YV An Sl g gl gl O g5

e Do s S ly absle 5

il Olan A slans b sdil o pladalllas 55 g
i Ol 55 e pladl e 03 5 alasl LS 1 Cpl s 1
sbha Jelse lole uldl (gl gladia s < s o
Sl Jlial i€ o HCV 5051 aladl 4 32523 15 o800
e o5l S SIS 5y a4 soban Sy £
Slas Ohlan oleys 5 8L ladas Lo aal
g Olse K1 oal s By S e 58T C el il
LS & sl Y ohlas gl 5o nbs 5 S K Jead A
Wl dao g Glhlas (ol Ho cubs O8s, eSILLE Wb

S8 s3as e aoe Wb 50 LT o golan Gless «Sb

KRS

ol Sl

.J\,.:Z;LS.A ‘5_.\‘4)..\3 K} ‘)S.A.:ZI: PR AR ‘5‘)&.&

References

slagolan (uuae SloBla (s aila (Gsasd e )
o pla slagsles JSES 5 3slseny) OBS o noae
AL

2. O'Brien JA, Shomphe LA, Kavanagh PL, Raggio G,
Caro JJ. Direct medical costs of complications resulting
from type 2 diabetes in the U.D. Diabetes Care 1998;
21:1122-28.

Gtdae O O wd 5 8 gaallles Gamsd s Y
(g gl (S0 aole (Ol pad salie 5 5a5009 9t
YA gdain ATA: Jls

4. Petit JM, Bour JB, Jos CG, Minello A, Verges B,
Guiguet M, et al. Risk Factors for diabetes mellitus and
early insulin resistance in chronic hepatitis C. J Hepatol
2001; 35: 279- 83.

5. Drakoulis Ch, Minadaki M, Karasavidou L, Panidou M,
Liarou Ch, Samaras ch, et al. Correlation of chronic
hepatitis B and C with diabetes mellitus. 37 Th Annual
meeting of the European association for the study of the
liver. Madrid, 2002.

6. Chen LK, Hwang ST, Tsai ST, LUO JC, Lee SD, chang
Fy. Glucose intolerance in Chinese patient with chronic
hepatitis C. World J Gastroenterol 2003; 15: 505- 8.

7. Brownlee M, Aiello LP, Friedman E, Vinik Al, Nesto
RW, Boulton AJM. In: Larsen PR, Kronenberg HM,
Melmed SH, polonsky KS, editors: Williams textbook of

eoloa o Bl paed Gl Bab e KK
croglie Gu b, 4 T 51 Ve sud aidlis (il
L sladaola Lo Ylaal o sad ol Sla 5 ond sl 4
ol Gl 4 ceylie Pt (Sl gt (il
O Pbe) loll e b 5 geallles (pl o by
o9 Sleashba Jolse Glal3d) (150 aalllae gtla 5o 5o
59 om0 cslie 5 (Jla Gl L 558y e 0 S
allas ol Lo Cpinas oy bSye | sl S
3355k g e ouilaa I 5183 s guiS o Slae slag go)]
© a0 Slae PEA Al a4 08 S 513 50 9550
L comesadl (2alS (s slasliel il 5 Gyl &) pun
sty LES g5 s Bl 58
oS dallhs ol Giaas LIS 5 ad 5Ll € 68 olea

s ol e o) o el 4 Mae wl8) slaaS s e
LS, pae bovsay wose o9 Oled S ool sad Ca
SRS Ghlan 9 s csba b al sl & o ylis
Gl 5o Ly S el LI ekl eSS 5 (S K Jaas

Endocrinology. Philadelphia, W.B.Saunders company,
2003, p 1510-11.

Solod B8 swlie o Bdie @ ol g s¥Ds A

© Mise lolaws Lo (Shsa 3SHK Jas3 se3T oSG

0 ol pwpms oisie Gsm 5 LSl endB

AbOLL AYAL Jla Hu Glaaly Gl el

9. Mehta SH, Brancati.FL, Sulkowski.MS, Strathdee SA,
Szklo M, Thomas DL. Prevalence of type 2 diabetes
mellitus among persons with hepatitis C virus infection
in the United States. Ann Intern Med 2000; 33:592-599

10. Hui.JM,Sud.A,Farrell GC, Bandara. P, Byth.K, Kench.
JG, McCaughan. GW, George.J. Insulin resistance is
associated with chronic hepatitis C virus infection and
fibrosis  progression [corrected].Gastroenterology
2003;125:1695-704.

11. Haffner SM, Kennedy E, Gonzalez C, Stern MP,
Miettinen H. A prospective analysis of the HOMA
model. The Mexico City Diabetes Study. Diabetes Care
1996;19:1138-41.

12. Custro N, Carroccio A, Ganci A, Scafidi V, Campagna
P, Di Prima L, Montalto G. Glycemic homeostasis in
chronic viral hepatitis and liver cirrhosis. Diabetes
Metab 2001;27:476-81.

13. Allison ME, Wreghitt T, Palmer CR, Alexander GJ.
Evidence for a link between hepatitis C virus infection
and diabetes mellitus in a cirrhotic population. J Hepatol
1994;21:1135-9.

14. Fraser GM, Harman I, Meller N, Niv Y, Porath A.
Diabetes mellitus is associated with chronic hepatitis C


https://ijem.sbmu.ac.ir/article-1-55-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2024-05-14 ]

”«AAJZ&J ‘) ‘;aJLo...f? {/,.:‘.J:.tb (5092

Uyl paungoslio 9 juyi19)3 32€ 1salan YA

15.

16.

17.

18.

but not chronic hepatitis B infection. Isr J Med Sci
1996;32:526-30.

Manesis E, marogiannaki A, Siakavellas E, karamanos
B, Hadziyannis S. Glucose intolerance in chronic
hepatitis C and B: risk factors and prevalence in general
population. 37th Annual meeting of the European
association for the study of the liver. Madrid, 2002
Alavian SM, Hajarizadeh B, Nematizadeh F, Larijani B.
Prevalence and determinants of diabetes mellitus among
Iranian patients with chronic liver disease. BMC Endocr
Disord 2004;4:4-10.

Konrad T, Zeuzem S, Toffolo G, Vicini P, Teuber G,
Briem D, Lormann J, Lenz T, Herrmann G, Berger A,
Cobelli C, Usadel K. Severity of HCV-induced liver
damage alters glucose homeostasis in noncirrhotic
patients with chronic HCV infection. Digestion
2000;62:52-9.

Engeman JA, Anders HB, Lewis RY, Lisanti MP,
Schere PE. Tumor necrosis factor-o mediated insulin

19.

20.

21.

resistance, but not dedifferentiation, is abrogated by
MEKI1/2 inhibitors in 3T3-L1 adipocytes. Molec
Endocrinol 2002; 14:1557-1569

Kubaszek A, Pihlajamaki J, Komarovski V, Lindi V,
Lindstrom J, Eriksson.J, et al. Promoter polymorphisms
of the TNF-a (G-308A) and IL-6 (C-174G) genes
predict the conversion from impaired glucose tolerance
to type 2 diabetes. Diabetes 2003;52:1872-1876.

Piquer S, Hernandez C, Enriquez J, Ross A, Esteban JI,
Genesca J, Bonifacio E, Puig-Domingo M, Simo R. Islet
cell and thyroid antibody prevalence in patients with
hepatitis C virus infection: effect of treatment with
interferon. J Lab Clin Med 2001;137:38-42.

World Health Organization. Obesity: preventing and
managing the global epidemic. Report of a WHO
consultation. Geneva, Switzerland: World Health
Organization, 2000. (WHO technical report series 894).


https://ijem.sbmu.ac.ir/article-1-55-fa.html

103/ Abstract Shaheed Beheshti University of Medical Sciences & Health
Services Endocrine & Metabolism Research Center

[ Downloaded from ijem.sbmu.ac.ir on 2024-05-14 ]

Original Article

Insulin Resistance and beta cell function in patients with
chronic hepatitis and impaired glucose tolerance

Bahar A, Azizi F.
Endocrine Research Center, Shaheed Beheshti University of Medical Sciences, Tehran, |.R.Iran.

Abstract

Introduction: HBV and HCV infections play a vital role in the pathogenesis of DM in patients with
hepatitis B and C. The aim of this study is to determine insulin resistance and g cells function in
such patients suffering from chronic hepatitis B and C with impaired glucose resistance during a
period of 3 years. Materials and Methods: In 560 glucose intolerant patients divided in to three
groups (hepatitis B, C and seronegative), participants of the Tehran Lipid and Glucose Study, FBS,
HOMA-IR, B cell function were evaluated at initiation and after 3 years of follow up. The results
were compared usually the t and paired t test, X2, McNemar and ANOVA, Spearman and Pearson
correlation coefficient tests. Results: Participants were 64.9% female and 35.1% male; average age
was 50.8%12.7 years at the initial evaluation. Two were HCV positive and eight were HBV positive in
the first phase. There were no meaningful differences between the FBS, HOMA-IR and B cell
function groups. After three years, six of them had HCV positive serology results and six others
had become HBYV positive; there was no meaningful difference between their FBS, HOMA-IR and
cell function. Evaluations their were positive in the first assessment, such as Blood glucose
changes and B cell function in persons, HCV, HBV had no meaningful statistical change after three
years, whereas insulin resistance index showed a meaningful reduction as compared to those from
the beginning of study (4%+2 to 3.1%2.2 mIU/L, p<0.05). In general, persons that were negative for
HBV & HCV in both stages of the study, demonstrated meaningful changes in different degrees of
insulin resistance after three years (22.5% of persons sensitive to insulin became resistant and
49.6% became sensitive, P<0.0001). These changes were not observed in seropositive patients.
Conclusion: Seronegative patients showed significant reduction in insulin resistance index and 8
cell function, after 3 years, whereas serapositive ones did not.
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