[ Downloaded from ijem.sbmu.ac.ir on 2025-12-19 ]

Ol mndgilio 9 525009 238 (alone
Sitg e o yd m il Closd o Sy egle ol
(VAP 313,2) $9 VD locmiuo ) (55l ot 52,99

oS gon (LIL 055 A5 d (g4 s ST g
sl 9 Gl o Glaige s BBy 5 o a5 5SS

adlis

JATPYYIN

T skl gane Gudige § Dla dbiane S0 (S Lasale S0 (g geate Baalil et s b S0
(AT o sl 5 S (¥ 1S (souSatils (535050008 858 (¥ (S (s0uSutils a3 o sle 0,5 ()
ool suia (S aole slails coudlags gouSaails (g3 sl smonnl 5 slal 83,8 (F 5 (Sl n souSasls
ouSnily ) sal 5 aalid guia (S o sle ol&uals (ol 1 ghune (S0 93 (SailSa (AL £ sal
e-mail:Fshishehbor @yahoo.com sddud sus 8 S0 $4u335 o gle 8558 ¢Sl o

s
Fmsp S b adlas cpl JUE Gl D5 A5 Rl 0 S ST e shalsd darg 4 e sl el
9 (e ol Gl fss ded Jbs s 5 (HDATC)AL) 5SS o gl gon (LI6 05 A5y b (545
s ME i 65 e b el s 05 8 Sl 4 Sl st by 5 ole ok ool
Wi slaeg S A5 eslital o gss il S50 ) OAE (AL Gl AAE GAyed &S S pas b SLS
Gl wia Hlgr e 4 1) (1F) M 585 5 5,Ihkl GIAE bgliue dslis glaes S 5 e 5 Ikl I8
5 LIL 05 a5 laasl ad g Se3hl dslie 5l dn 5 15 Ad ks, 5 HDATC, LA 055 A5 .15 gel
SIS 45 e b I o5 8 55 5 LI (5l e i 45 e B pae b 23 5 Il slaey F s HBATC
03,5 4 e 3 e 51 5 & i HDL-C ls e G151 orimea 5 e 51 5 & o LDL-C s ina
251 YOI 5L ¥H/0 i 5 4 55 LDL-C/ HDL-C 3 TG/HDL-C (slaioms 45 o 0 ps b 1 st s dali
S I 53 A3 sdalin HDL-C ls ins 2285 TG s e Sl (ks dals o5 8 s il jtals Wl oy 8
HDL- 5 TGHDL-C (slaoms 51> OLE 15 g3l an RS L3 g 03,5 e &5 ju 45 33 095 3 TG o
il s g 03,8 O aae 45w 45 ks 03,8 55 s ol bl C3L 505 aals sbs o5 £ s LDL-C/ C
Sl g 5o win Hlgm Cde 4 dede (645 e Dauas 45 Lsls O up ol slaaBl i Sams ol 0L

Badp e fBos sse e 2L 5 Wl al e

e Uhge b joSUS (gl gen S4IS e lgp «ubd S 1 glST 51y
ADINN Y talia oy AD/A/NS rasa ol il o - AD/F/N Y ialis il yu

.

doulo
ST Se 3 o - B NShe S5 e O gt Sl ade slagolan (o Spla 5l el
- 2B slagolan @iy o ol Ho S Glolse G Sage S olan ool adidie ol (a3l s Lo Gl o
u&éw‘udﬁ]ﬁa&]&dedxﬁ‘dJ‘d‘;&aujJﬁ JJJ.AL_&C):\JM| J‘)S.La.ﬂ‘. ‘C):\.‘J.u.ul‘ cnfb‘): BE) L)AEJCA.LC‘L&

Shooss Showss wle paslse slagl b egdle cuba


https://ijem.sbmu.ac.ir/article-1-378-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-19 ]

IWAS oo 2t ) (goyladi ‘/"f';L;’J}" Ul paugdgslio 9 jay(19)3 3£ (gal20 &

Sl GliE b S dem,s P oo 4 &S wd solitl
Tt bslae (Bse

b S b (Gl seetl & Gnly) | g5 58 s Jas
Foo ol 4 STZ) fuwsd sl Slha Jals 3255
po ) g ad alaol G 05 pSLS o ) w0 a S e
Osa Al Lad soliiad STZ Pla olsie (65505008
suba e V0 mg/dL 31 5YG a5, ohd sBal
aallbe oLl B 5ol 338 oled O TS 38 s
S SN RPURTIINYRN. /YA (- SV P NS RPN T H PN
BARTIRS

Gab osa w8 e aldlae LG 5 posd o
HDL-C;y LDL-C (TC) ab Jsiu TG HbAlc
S eoliiend b Bab & 5a 08 (5, S5l b (5, K3l e
iy 5 (] s oSH8) Sslanl KK oS
< HbAlc «(Bush 8 lomb) spectonic 70 jis sis 5 5iSseul
Josial€ TG 5 (WG walu) Hb Gold oKy (sabiu
S 3l saliind b 5 Sslel i, b HDL-C 5 o5
Alcyon 300 s&iws sabiwy © Gsedl Guol oS,
oS orul Sl gl o) o (IS6,0] Abbott oS L.5)
s daeolas all gy 58 Jsesd ) suliied L LDL-C s

Jodlass O ealiial b lassls blas 5 w3a3
slwlle gl i alail ag il SPSSiobLd
0551 O aalas BLL 5 pasd o ey < o Lajiallly
Od08) s 4 (gl s Independent-samples t test
oLl b ainlie o alilas p sl 5o Lajialsly (e SO
b soliinl (Paired t-test) o) 5 osedl O dalas
488y 5o s fae P /40 mas

LSl

8508 59 Om Oxiapd @l 058 50 G alalas 3 U
ol HbAlc 5 Gl fea o glhee L3 51 bo
omd3 50w S Bpeme 5 ol sea ol e
(Vdsaa) o slasl La il 5l Gl o sols e
Wl 558 59 on solne ol il 31 s
sl Glasially Dl 51 (ba es S 59 G Oxiapa

(Yo ¥ Jota) il ssas

3 laddaal ol JoES 14 Yo s salls HDL-C o
faib e Bbo Gllan sl s olaludl daa

sl Gaslse 5 Ploss sola YL s L s b

o3 Oblan (pdas 5o Bras phe sgay Griapa oyl
9 b Olesa 59 S5e (plie bS53 L sual sladle
ilan 5ol 38 18 da s wsse o LaLlse LalS
5 Tosa s olas Nl O Vo (alie Sl ol
s D 80l o) pem 4 4 e sl Bl o oS S
> oosde Mgk e soliind olie oY sane 5 eSS
aal el swd 83 0T @l S ob Lo € palsa
JSas Lol geole S Sislansl 5 Soa Gags S5
wia sl T saolas alS s wal e 4 pe goias
oadla (ualS 5 MIEE Sl e osa a8 (ualS K
O0SE Lol Tewal sad adie 7% 132 wlse canndS
Bal osa o8 oo 5 Sou 580 gaine) Lo lealllas
2 S Byemn S puala saallhe 5o ol suds ala)
ool peala Gayage «< HbAle 5 Gab oea i
0o ladbie ,adl sl dw B g Lo gea wE JS
Al gy b Dlas o oalle ol gl s
0 sl sLPEA Gloss cueal 4 e s b Gaaes
55l Blisn s Sow Gyas b sl olan

Lagdigy 9 9lge

A5 5w e GBse s YA Sl dadllas cpl o
pS Y EY s (55 seugane b aale iy B Slen Ll
ollgpa ola 5 oliias Koo 5 oblpa wd soldial
o8 ead 4 Slsal Hpld gaa ik asle ol
el 1Y) 580 b googs s wad S5e Glea
3 J00Fr ol cask ((pld, cele VY /(S50
© T i by a5 Sssee 5 YY-YFC e
Sl olad sk 4 clilpa sl ol 132 5 O
A aadl 89 S

(Olsas sololioa 5138 b swd 433a5) allis wals -

Sl (513 oSl 53) 4y Ciyeme b alls -
(whes S pun (gl Ol

3 (Ol s s lulicd glas gounSesls o) by wals -

it geaiSadlyn) Sow doae b Abo -
Gaa [l oae 0 (e Sow gola Olaas ol
i 4 ) dallle Sl o iS5 dalllae 5y se
Prer/dl Soulsl oble G (o) - sl =S,3)


https://ijem.sbmu.ac.ir/article-1-378-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-19 ]

A s ) e 45w |

OLSCas 5y oy 5 57>

alalae jf aas g Ju§ Jabiag alls o yaio slai go HDATC g Gl (g3 038 jlane Gl jadl + (paSalie ) Jgua

(/)HbAlc mg/dL Gl () 9a ui
an Js ans Jss
Y/A £ -] Y/ A% /¥ ¥ +\¥ A £\Y
YA £ - )¥ \ IR AV 0 Vv +\Y
Fxe /A P /A YYF: A YY4 £PA
0/O =+ [F £\ Y\0+£4 Y¥Y + VA

(n=A) ‘;.\Lu. aall
(n=V) S G uane b all
(n=F) ubuo aals

(1=V) 4 pas S8 pamo b 1L

aalas 3 aas g S alles (o3l oo Lol g0 sl (sl yiel )l e Sl el = (aSilae —YJ gua

(1=V) 45y 5 pure U allew (n=A) alls aabis

s Jss s Jss

Y5 x4 Yoxy YE A Y £

VE £ A Ve £\Y Ve £\ Ve £ \¥

Y¥ £10 ViV YFaV YF s
ey Y Y5 s A YV YWV
ey x o xy VY £ Y VY £ /YA VY £ - )Y
NN JAA £ /00 V¥ = /Y0 VY £ +/YA

(mg/dL)TG
(mg/dL) TC
(mg/dL) LDL-C
(mg/dL) HDL-C
TG/HDL-C
LDL-C/HDL-C

wlio 5up<e /-0 § talilas 5 U8 L denlia 5o p<e /-0 el salit 65 K b avwlio Hup</+ -0 T talalae 51 Ji8 b eelie up<e/-0 %

{.\.‘LﬁuMLﬁZ‘éJ_;le

adalas jlans g a8 Sl ol o lagh 9o Susaad Gla sl )y jlare Sl janl s uSilis Y J gua

(V) 48 oo S pumo by Salaa

(n-7) sl aalh

s Ji
voaAf V¥ £\V
Veo£ Y TR
YV+0 YO £\
YA =AY YO £ Y
FRVAL YRR

IR EY £ /YA

.A:g
£0+ 10"
V¥ £ A
Y5 A
YA + ¥
Y/YO + - /¥
VY s e

Jas
Y& A
FA£D
YoxV
YFxY

YRAERIA
</AY = < /YV

(mg/dL) TG
(mg/dL) TC
(mg/dL) LDL-C
(mg/dL) HDL-C
TG/HDL-C
LDL-C/HDL-C

59Pp<+/-08 alilue 5 U8 b drslio oo p<- /-0 F (b uals o5 S L dewlie jup<e/- -0 T lalun 31 J8 b dwlie jop<e/--0 %

b aald o5 S L anlis

\Al


https://ijem.sbmu.ac.ir/article-1-378-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-19 ]

IWAS oo 2t ) (goyladi ‘/"f';L;’J}" Ul paugdgslio 9 jay(19)3 3£ (gal20 VY

\O-Y

o0 S o T et sy GEAIS 5 138 1 Gy 55
S padls alS 5y o Gus S oSG
o o sk pole sl asl€e sl o bss s
Sii) sl asay ale o el s Sle Hlee e
53 ad b ol Lol Vol said lsie (S5m £3a 0 Sage)
Ols ey Hud Geddde Loinvitro  gladallss
3 Stialarl a5 Satslasal ol Ob 0 55 00a
S8 4wl use € Koo pobe slaaenlSe Peil sus
3 Visare Gud 5 o Al L Shalandl 31 wlas £
G 5 sl Kl cullad Sl (Sl
o SO BL miss 5 cdlin Gl Shlasd
©aag b Vsl 035K i 3SHK Sl salil
omals GnalS 5 Sow s Sk slapeaslSe
Gyms S50 028 L als dalllhe o 77 aidS
08 Lo ol eud e jadls (EalS ca s S
3 el s 4 i 38150 4 Cpl 0k swps Bl o sa
Olobas 09 Gl eI paala b oas (Y sk slans3,
Lol Gl il o sa a8 5 g,mis 4S wab o b

Osa 98 JSES Canay s sl eedli HbATC
G i b adlis il sle 4w B 5s L b ololay
Ol Ca g 132 ulse enwdS adld (nalK oSyl
2alS s Sy S 4 a8 L niaps Vs HbALC
S e ST Gl el ply 5 e il
a3 Lol Wb 3K S, Gpas b HbAIC b
saaliio w3y se slas s S 50 HbAIC Lo (s, lu e
59 il e dallle e} o ss sB S clde 4 Ylaal & wids
I, HbAlc _ual€ 5 olid slge 580 € oladallles
59 Jsare 5ok 4 HbALC S sud sualie wilos S ooy
38 oo 13 5l s dia st ) i S ALS

onis el glagise 5o wda S Bouas
9 09 L oS ulasl asuTC TG b Ho (ol
s €€ Syeae Wiols OLES YooY Jla Lo olKas
Dl (2AK L g 3 4w Sde 4 B eae O ol aa
ool Mupige b slagise ol JssinS § TG e
ﬁﬁ&dﬁ&h&&@m\@aMdeg@&
2 Som S oS0 ol 4 a B b adly boas Sou
L oallls opl stamlie ol sais dalllae Loyl 5y ol
s (Al ks gaalllas o o R3Sl oS
b 548 pu Cbyums b HDL-C whaw (ol3l 5 LDL-C

allus (slao g8

S b 058 50 G solaire oulE dalas ) s
855 00 (Ydsun) odls usay sad slajiall Ll
TC 5 TG s s bsisine il 4allis oLl Lo alls sl
0% olaine 5udS 55 S oeae by add saalde
39 o Al wald 558 s ki swo TC 5 TG
L Al 58 Lo Ll i olay HDL-C j LDL-C
LDL-C gy 5o oialS 70 s 6Sm Cyone
3 Js & cws HDL-C Gl e Siolal 5 (P<-/-0)
Al aalt 58 4 caes ouimas (P<o/-0) dils
Ll 5,8 5 aallie 5Ll 5o (P<+/++0) wb sualiie
5 TG/HDL s 5o (2alS 7FE/0 sies €Syea i yeme
s 53 w5 sualie LDL-C/HDL-C s LaalS 7Y0/A
Lacas cnl 59 oliine 5udS alle sals 858 50 &S
ads saalie

b glaog S

olaane Gl b aald s S 0 05w TG place
Cae b (b sy S oo Ll (p</--0) ola glas |,
olssine suis s saaliie Ll ol e g4
5o LDL-C Ul ati sass (oo slans & 5o TC ey
aald 058 4 cud dide S Bas b b 658
858 53 (P<+/-0) =il (ralS (ghlo e sk 4 Ll
(P<+/-0) ols St (gl sine LEalS HDL-C ibu aalss
sualie (1alS (ol e iyeme b ibs 558 Lo Lol
5 (P<+/++0) TG/HDL-C (slacascs 4alllas oLl Lo i
Ghaloil ubo wals 85 s (P<+/-0) LDL-C/HDL-C
a3l ) Some Ciyema b b 558 Lo Ll 0 S s

s saalin

S 54 oS wols olis yala gaallls sladil
5 Al alae laghse sl Qlissy e 3G
55 HPALC 5 sl §sa w8 whw 5o g asls (ko
elie gaallhe & 6S6 sad aladl gsaiua b ol
OS5 Bal (s 18 s 53 4S50 B e il &S
Sy 550 wad aladl sladallas ol 5 cacel o0k jdiTie
Ladalllas Cpl ilos S sy 138 51 Guy Ood 98 s 1

45 halS i e 132 L 4S50 leyan e wilsals olas


https://ijem.sbmu.ac.ir/article-1-378-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-19 ]

A% Calid €9y hed &S w0 i1

OLSCas 5y oy 5 57>

S ;858 50 LDL-C gl Giol33l aae onl sl ™asl
Sl 4 8l e B0 89,8 @il S gsla slik
il b5 UK LDL-C o (1alS o 4Ky

oxak L LDL-C/HDL-C s TG/HDL-C _ual
Syeme dalllas Gl 5o il sl e (Bsse - (ol B ,le
s alle 65,8 5o Lacas Gl (ualS Giely wdis S
LDL- 5 TGHDL-C usals b 858 4o Oxapd
S Sbu s 5,8 o &€ e Lo uls oLas (il33l C/HDL-C
80 (58 Sre Hudd W s 0 S @il yu 4S s sl glas
b 0sS Lo lacnas Gl Gl Ol Sow p oads
GEalS o WIS e wie Sow Gl L oS S
.aab 55 LDL-C/HDL-C 4 TG/HDL-C

s 4S als Gl yusla gaalllas bt S ok &
slome slagise wl Llison ssme el i S50
slacallbs o agd oo slgidny wad e Lo o alla
5 ks ohlan s Gilide sladss b 4Som S sanl
D08 (s s sLAMEAS € Mise (Lu ae

puless) daal yiSu BT 5 Ssiae 3T ;i INIENRY
wne S0 BT Sl Gllz Gaa o 5,Ken 5l
GOl ayiae QLK 5 e (ilny gl psll
Sy pole sEs (55510008 SlEdaS K5 o Sllsa
sl seloa ) (miapd gl oo (Slasa8 5 S5 ) gl
sl Sl sals saia (Sahy psle olKaily eyl
B o) Kl b Oal sladisa el

i- Reverse Cholestrol Transport(RCT)

References

JAS 5 Sslsmenn) OUS o wnbis wgiude Oomd N
O (85256 Ooiod Gadlde Oll so bl slagslay
Cuwde G pos Sy SLBL Suse b

¥\ dabn ATAY (g5 ma Sl Ll

2. American Diabetes Association. Report of the Expert
Committee on the Diagnosis and Classification of
Diabetes Mellitus. Diabetes Care 1997; 20: 1183-97.

G bt ol ol ad sualie alle slagsse Lo
9 asdee audS (adld GhalS s se S 4S5
oesadn 4l Bl ase b oS padla il
il o sl BT el b e HDL-C il 53

HDL-C gl (5alS 5 TG has ul33) aallbs ol o
wad b STZ o saalie ubo aalda sy L Lo
case gl S GRS 5 Gl SL b lad sl
ol Gliie 5n3 el 5o s ) s ubis sl
sla) Lo 5 Gl gl bLS)) cile 4 oanlinle Sl
o osbaa 3L Sl ol Jlael (S sl
S S el solas 59 0al e s T eaBl e 0 5e s 50
9 O30 4 osben Sl cullad (il 31 e ge (gt
cor slaasal mhac (a3 L el ju 5 asdiee el
ol oS S TG wdss Gliee S 4 LagT Jlaly ol
cullad BalS cage Galsadl (RalS aas Tl
LS sl 3 TG cudlayy (2alS 5 Slal 0255 5 ol
TG placs Glul 3l i se ol o oS w5 e TG 31 i
aals (3o 8558 50 HDL-C elavs (2alS ™55 S o o e
Gl 5 g TG gl Gial3dl s4au® 5o Yldal 50
558 59 e sl 0 g e olagl T gt sane JlaT
898 © 2t TG s fne (ual S Buan b (ks
L o9 Sow Sl ale 4 0l e da (pl g aald b
cobes Rl e o 5 sane galas gialal il
ol Lol oon e

b 558 59 4y LDL-C s uila saallbs o
Dlaine subel Ll 31 Gaaldl cpl aa S Lol Gl il
LDL- sla, sive; Sosad 2ol Wl o of cle Lol s
O b3S Ciaan (Gl sl 3 QhalS g s C
LDL-C (slaswi ;< 45 o] Jladl (2alS 5 LDL-C laiales

3.  Garcia MJ, McNamara PM, Gordon T, Kannel WB.
Morbidity and mortality in diabetics in the Framingham
population. Sixteen year follow-up study. Diabetes
1974; 23: 105-11.

4. American Diabetes Association. Role of cardiovascular
risk factors in prevention and treatment of
macrovascular disease in diabetes. Diabetes Care 1989;
12:573-9.

5. Frenz MJ. Medical nutrition therapy for diabetes
mellitus and hypoglycemia of nondiabetic origin. In:
Mahan LK, Escott- Stumps S, Editors. Krause’s food,

VY


https://ijem.sbmu.ac.ir/article-1-378-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-19 ]

IWAS sl o) (soplad o (50090 iyl pangloalia 9 jayisgsa 32c galza V¥

nutrition, & diet therapy. 11th ed. Philadelphia:
Saunders, 2004. p. 792-837.

Maiti R, Das UK, Ghosh D. Attenuation of
hyperglycemia and hyperlipidemia in streptozotocin-
induced diabetic rats by aqueous extract of seed of
tamarindus indica. Biol Pharm Bull 2005; 28: 1172-6.

20.

21.

and increases satiety after a bread meal in healthy
subjects. Eur J Clin Nutr 2005; 59: 983-8.

Leeman M, Ostman E, Bjorck I. Vinegar dressing and
cold storage of potatoes lowers postprandial glycaemic
and insulinaemic responses in healthy subjects. Eur J
Clin Nutr 2005; 59: 1266-71.

American Diabetes Association. Standards of medical

d)‘m);\:tu_a.u_)_):l.)‘im“:‘_)ﬁédp‘_}wdm‘J_) A%

5 Leadly slanuly w8 Glhee 59508 (b pal8) 8
otaloula @ Mae ags g (bo Ollan osa Hlas

OIS AYAY et VAV L oll das o SIS fpading

G 531 s+ il sl e sugien ¢ Sligad olitily, A
©MWie b Ghlan pom slanad 5 W8 5 @0 O
O VAV LGl lsS o SIS fuaiidnd L coanl Guss
O
280 G b (Jen 55 5LES (uun sana 1K A

4 Mase 05l 5o osn slasal Glile 5 Glas; ol B jas
solad F e ATAY (oS ol il 4 aaly s el
A BV oladn Y

9588 Af g, (Al o8 Syae W el wlasge SEg, N

Olose 53 08 oS (Shsa el S s calds
Gewly 5938 cubis poa3 Jae 5o O5a sl oon o XK

O 20 G0 ek dae 3 plhae (hse o Galsesl &

care in diabetes. Diabetes Care 2005; 28 Suppl 1:

S36.
Gl OB pused (S sseae wane (soluSlA
2 Olnpslie s S sage Pmsd Lasedle s S
Ohse o9 (e (oad mubia Ha Guoe @uedydsd Gl
A Jl AYAY (350 SLesls 5 (s35)s08 dae . plian

S4-

XYY

11.

12.

13.

14.

15.

16.

17.

18.

19.

Yya

Johnston CS, Kim CM, Buller AJ. Vinegar improves
insulin sensitivity to a high-carbohydrate meal in
subjects with insulin resistance or type 2 diabetes.
Diabetes Care 2004; 27: 281-2.

Ren H, Endo H,Watanabe E, Hayashi T. Chemical and
sensory characteristics of Chinese, Korean and Japanese
vinegars. J Tokyo Univ Fish 1997; 84: 1-11.

Kondo S, Tayama K, Tsukamoto Y, Ikeda K, Yamori Y.
Antihypertensive effects of acetic acid and vinegar on
spontaneously hypertensive rats. Biosci Biotechnol
Biochem 2001; 65: 2690-4.

Kishi M, Fukaya M, Tsukamoto Y, Nagasawa T,
Takehana K, Nishizawa N. Enhancing effect of dietary
vinegar on the intestinal absorption of calcium in
ovariectomized rats. Biosci Biotechnol Biochem 1999;
63: 905-10.

Nakajima A, Ebihara K. Effect of Prolonged vinegar
feeding on postprandial blood glucose response in rats. J
Jpn Soc Nutr Food Sci 1988; 41: 487-9. (Abstract)
Brighenti F, Castellani G, Benini L, Casiraghi MC,
Leopardi E, Crovetti R, et al. Effect of neutralized and
native vinegar on blood glucose and acetate responses to
a mixed meal in healthy subjects. Eur J Clin Nutr 1995;
49: 242-7.

Liljeberg H, Bjorck I. Delayed gastric emptying rate
may explain improved glycaemia in healthy subjects to a
starchy meal with added vinegar. Eur J Clin Nutr. 1998;
52:368-71.

Johnston CS, Buller AJ. Vinegar and peanut products as
complementary foods to reduce postprandial glycemia. J
Am Diet Assoc 2005; 105: 1939-42.

Ostman E, Granfeldt Y, Persson L, Bjorck I. Vinegar
supplementation lowers glucose and insulin responses

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

00 BV oladn Al

Trivedi NA, Mazumdar B, Bhatt JD, Hemavathi KG.
Effect of Shilajit on blood glucose and lipid profile in
alloxan induced diabetic rats. Indian J Pharmacol 2004;
36: 373-6.

Friedewald WT, Levy RI, Fredrickson DS. Estimation
of the concentration of low-density lipoprotein
cholesterol in plasma, without use of the preparative
ultracentrifuge. Clin Chem. 1972; 18: 499-502.
Liljeberg HG, Bjorck IM. Delayed gastric emptying rate
as a potential mechanism for lowered glycemia after
eating sourdough bread: studies in humans and rats
using test products with added organic acids or an
organic salt. Am J Clin Nutr. 1996; 64: 886-93.

Ogawa N, Satsu H, Watanabe H, Fukaya M, Tsukamoto
Y, Miyamoto Y, et al. Acetic acid suppresses the
increase in disaccharidase activity that occurs during
culture of caco-2 cells. J Nutr 2000; 130: 507-13.
Fushimi T, Tayama K, Fukaya M, Kitakoshi K, Nakai
N, Tsukamoto Y, et al. Acetic acid feeding enhances
glycogen repletion in liver and skeletal muscle of rats. J
Nutr 2001; 131: 1973-7.

Brand-Miller J, Hayne S, Petocz P, Colagiuri S. Low-
glycemic index diets in the management of diabetes: a
meta-analysis of randomized controlled trials. Diabetes
Care 2003; 26: 2261-7.

Bender B, Kiss Z, Bardos L. Effect of apple cider
vinegar on plasma lipids (model experimental on mices).
7th internet world congress for Biomedical sciences
(INABIS 2002) (Abstract).

Leeds AR. Glycemic index and heart disease. Am J Clin
Nutr 2002; 76: 286S-9S.

Slyper A, Jurva J, Pleuss J, Hoffmann R, Gutterman D.
Influence of glycemic load on HDL cholesterol in youth.
Am J Clin Nutr 2005; 81: 376-9.

MaY, Li Y, Chiriboga DE, Olendzki BC, Hebert JR, Li
W, et al. Association between carbohydrate intake and
serum lipids. J Am Coll Nutr 2006; 25: 155-63.
Saravanan R, Pari L. Antihyperlipidemic and
antiperoxidative effects of Diasulin, a polyherbal
formulation in alloxan induced hyperglycemic rats.
Available from: URL: http://WWW. Biomed centeral.
com/1472-6882/5/14.

Murray RK, Granner DK, Mayes PA, Radwell VW,
editors. Harper’s biochemistry. 25th ed. Stanford:
Appleton and lange; 2000.

Brunzell JD, Hokanson JE. Dyslipidemia of central
obesity and insulin resistance. Diabetes Care 1999; 22
Suppl 3: C10-3.

Wolever TM, Bentum-Williams A, Jenkins DIJ.
Physiological modulation of plasma free fatty acid


https://ijem.sbmu.ac.ir/article-1-378-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-19 ]

Vo

Calid €9y hed &S w0 i1

OLSCas 5y oy 5 5>

37.

concentrations by diet. Metabolic implications in
nondiabetic subjects. Diabetes Care 1995;18: 962-70.
Mahley RW, Weisgraber KH, Farese RU. Disorders of
lipid metabolism. In: Larsen PR, Kronenberg HM,
MelmeDS, Polonsky KS, editors. Williams textbook of
endocrinology. 10th ed. Philadelphia: Saunders 2003. p.
1680-1.

38. Buchwald H, Boen JR, Nguyen PA, Williams SE, Matts

JP. Plasma lipids and cardiovascular risk: a POSCH
report. Program on the Surgical Control of the
Hyperlipidemias. Atherosclerosis 2001; 154: 221-7.

Vo


https://ijem.sbmu.ac.ir/article-1-378-fa.html

Vol 9 No.1 June 2007 Iranian Journal of Endocrinology & Metabolism | 114

Original Article

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-19 ]

The effect of white vinegar on fasting blood glucose,
glycosylated hemoglobin and lipid profile in normal and
diabetic rats

Shishebor Fl, Mansouri Al, Sarkaki ARZ, Jalali MT3, Latifi M*.
1) Nutrition Department, 2) Laboratory Sciences Department, 3)physiology Department,and 4)biostatistics Department,Ahvaz
Jundishapur University of Medical Sciences, Ahvaz, Iran.
e-mail: Fshishehbor@yahoo.com

Abstract

Introduction: There is evidence suggesting a lowering effect for vinegar on postprandial blood
glucose concentrations. This study aimed at evaluating the effect of vinegar on fasting blood
glucose, glycosylated hemoglobin (HbA1c) and lipid profiles in healthy and diabetic rats. Materials
and Methods: Male wistar rats were divided into four groups: the healthy control, healthy fed with
white vinegar, diabetic control, and diabetic fed with white vinegar, groups. To induct diabetes,
Streptozotocin was used. For a period of 4 weeks the control groups received standard food and
the treatment groups received white vinegar-mixed pelleted food (6%). Fasting blood glucose,
HbA1c and lipid profiles were measured before and after intervention. Results: White vinegar had
no significant effect on fasting blood glucose and HbA1c in either the healthy or diabetic group.
Statistical analysis of data showed that in the healthy group fed white vinegar there was a
significant decrease in LDL-cholestrol (LDL-C) and a significant increase in HDL-cholestrol (HDL-
C). Also, there was a significant increase in HDL-C compared with healthy control group. White
vinegar reduced TG/LDL-C and HDL-C/LDL-C ratios in healthy rats, 44.5% and 25.8%, respectively.
The diabetic control group showed a significant increase in triglyceride (TG) along with a
significant decrease in HDL-C. However, the diabetic group fed with white vinegar showed a
significant decrease in TG compared to the control diabetic group. TG/LDL-C and HDL-C/LDL-C
ratios increased in diabetic control group but not in the diabetic group fed white vinegar.
Conclusion: The results of this study clearly indicate that consumption of white vinegar for four
weeks could have significant favorable effects on the lipid profiles of healthy and diabetic rats.
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