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Abstract

Aim and Background: Diabetes Mellitus is related to biochemical and physiological changes in the
body. In this study, the effects of anthocyanin on blood biochemical factors related to diabetes in adult
diabetic rats treated with streptococci were investigated.

Material and methods: In this study, vy male Wistar rats were used, which were divided into four

groups as follows: a) control group b) diabetic control group that received normal saline as a solvent c)
group of rats Diabetics treated with \- - mg/kg of anthocyanin d) group of healthy rats that received 1. -

mg/kg of anthocyanin. To induce diabetes in the experimental groups, a single dose of &. mg/kg
streptozotocin (STZ) (Sigma) dissolved in & mm citrate buffer (pH = ¥.6) was injected intraperitoneally.
Then, fasting blood sugar, insulin serum level, and lipid profile serum level were measured.

Results: fasting blood sugar and serum levels of TG and cholesterol increased significantly in the
diabetic control group compared to the control group (p<-.-). Also, fasting blood sugar levels and serum

TG and cholesterol levels in the groups treated with anthocyanin showed a significant decrease in
comparison with the diabetic control group (P < -.-8). In all diabetic groups compared to the control
group, the level of HDL and serum insulin decreased significantly (P < -.-a), and in the groups treated

with anthocyanin compared to the diabetic control group, the level of HDL and serum insulin increased.
Also, the weight of rats in the diabetic control group decreased significantly, and in the treatment groups
with anthocyanin, the weight of the rats increased compared to the diabetic control group (p<-.- ).

Conclusion: Anthocyanin can be effective on fasting blood sugar, serum level of insulin, serum level of
fat profile and prevent biochemical damage caused by diabetes in diabetic rats treated with streptozocin.

Key words: diabetes, anthocyanin, blood sugar, lipid profile, lau Science.

Corresponding author:
Department of Biology, Islamic Azad University, Prand Branch, Parand, Iran

Email: sacedzaker20@yahoo.com


https://ncmbjpiau.ir/article-1-1672-fa.html

[ Downloaded from ncmbjpiau.ir on 2026-05-30 ]

NCMBJ, volume & issue, 14/55, July 2024-VF ¥ Okl N F/00 ojla 50553 ¢ J5S30 5 ol (6550555 0 (sloo 6 sl
Research Article- .ta g3 dle

b yo 597 (2leonign o)Ly Guiliwgiil Ol 51
9398 il b oy (ubd Hb (ol ymie sl ige yo cobs b
1 )lke olga O com a9y F (S uiidl ol M GbT b 1S sz ! goe| Al

AQlﬁ.l [RNSYRN Y] »‘5 ‘50)1,»1 o\j oKasls ‘.e5lr- saSiisls ‘wu [ og)f B

Ol G ey (S pole oKy o Kb 0aSluils i 105 pole 09,8 LY
Ol e e godluol o1 ol8tils capiie amly cpls anusgs (60,05 ity Cnnsy iz S o ¢ clids G 09,5 Y

cuuS>

2 Ol SIS asdllas cnl o el BLSJ 5o o (o3l plioedion St b peginle Subs 1due g akilu
Lo pputedlomsgl s (oo 2 g g il b osds (i Wb o lagise 1o Calis bl ye (55 i slo )9Sl
oLt s> lagsSI (gg, Slalllas wigh o il loogeo 5 o iy, dodile daSy Joli alS slocdl don o
@ diBs £ B VF 5l o g digd e ol g3 10 Bran 5l e 4B Y B8 g Al x e i b puiliwsi] a5 wies e
05 5 4z JI25) omliasstl sgl> glaid G b 4 w aseie anlllae S5 55 () Ddias sz 55 0 955 olie SiSTas
el O )il |y sy, ST 5T g b 33 5 JgyiadS LD L sl lS Ul Layiilomsgis] (il s LG
Slaesl 5l snfin cel s 23k Fse o hlon so gl (sl sopm g LSL smaiE Wi

gy jgi el bodl cubo sl jo culis 5l LAU sleerdign

(] 00 ol 09,5 oz &1 s b s 45 A oolitsl g 8135 5 oy pee VY 5l dalllas ol 45 il g 3 Slge
Load oloys (Subs (lyzee slaghse 098 (g 9,5 28k s Pl Gy 4 dlo Jlop a5 (Jubs J5S 09,5 (@ J 55 05,5
—09,5 ;0 b Gl gl 00,8 il o uiliwgs] Ve e mE/kg aS Wl ol e slaige 09,5 (o cpslwgi) - - mg/kg
Al e oo 850 00l Jo (LK) STZ) Grmsgigyg il 8-mglkg 550 S5 Blao J51s 555« Glalojl 9550 slo

28 s S ojlul (2 Bl n (oo i (gl (o0 po hane dLLBU G950 s 0D plnil (0.FPH =) &l

e sk 4 S8 098 b amlie o S (b 09,5 )3 JoedS 9 TG (o haw 5 LAL (55 03 e slaaisly
booad oloys laogS )3 JoyudS 5 TG (o mhaw 5 LSL 95 08 (i Geizen (<00 0) 8L l¥l 65l
baslie ;o bo sloog,S (5 aer ;o (P <+/+0) o las gobo S 05,8 b aslas ;o (o)l gme oS Cbwgis]
boad gleys sloogS 50 fwizmen 5 (P <+/+0) <8l 2l (618 (gre s 4 ey Gdgudl s HDL -l (J 568 09,8
Hbe Uy 09 0 ) )9 eizmed (8l all o el s HDL (e (G0bs J56S 09,5 4 S il

(P <10 0) 85l Gl (Bl S5 & S o) 09 Gibewgtl b (Sloys slaeg S 50 g Sudls (5 )loline alS

Sty Sl 9wl oo oy By (oo g (gl (oo rlans LLEL (9503 WIS oo criliwgi] 16 S Az

D9 gy el Lol ol o, jo cubs 5l LGU sleerdign Lgl.mwi 50

Jau Science « o,> Ll <95 a8 o rlwgtl cobs 1 guadS o E5lg

1 s O

Oyl ey iy axly oDl ol31 ol Kasls pgle 0uSLisls ¢ owlidh Cos 09,5
saeedzaker20@yahoo.com : Suig wuisI! Comy

VELY/ /A el e o b

VE-Y/ VY by gl


https://ncmbjpiau.ir/article-1-1672-fa.html

[ Downloaded from ncmbjpiau.ir on 2026-05-30 ]

NCMBJ, volume & issue, 14/55, July 2024-VF ¥ Okl N F/00 ojla 50553 ¢ J5S30 5 ol (6550555 0 (sloo 6 sl

Research Article- .ta g3 dle

a1y ol Sl 5lns 5l as o9)lse 5 (So (Ml o
ollS 5 b slaos,gl 3 5l ol 00,5 (> 045
3 eolaiwl wileols lis Olellas a5 b oo g9yl
Oy o 0 JeSe gl Wil oo ek LSS
Ol gl (Sp Rl > by ool
oSy Jols alS slacil asa jo lagpaslawy]
$9) Sllllas gl g0 L lroges 5 Lo 5 s daasl
NERCS P VL] U SR PSP W J PUCSI PP |
ol e 0 Braes il 4B B0 Ve B F g atils ey
2355 Oliee Sl ay 4k s £ BVE Sl ey g Wigd oo
L a5 ol aie asdlae SO 50 (V)i o0 09>
Lo o asl ) oulwss] gl blié G jas
JoyedS LD L clale zals SUlgs lacysbowgnt (sl o
s O 1y Ll SlapesT sl cudyls 2alial
Il syl anlllae GBun woad al)) e bl
Cobd b b e 93 (oleerdon slo )56 Cuiliwgs]
Ormgig el boad (bs Al oo slagtye o

il e

gy 9 Slge

g 33 5 ple Ghge ju YT (025 aslllas cnl 5o
Al )l Sllgs ol colatwl 5 Yeo-YO- 59 L
Ly 5 5 oS s s Sy eaSitdls Sl
WY g b mgmmsbo 42,3 TY-YE glos) ol
LS ol plo wiad o)loaSs (So,b 1y celo
S aneS” JSSgn Bk 2 )1 slaghs; 9 bl
15 b ol 85 o iy aly ol o3 olKtils
ey el 505 Sy pole olRisls ;o VYA L
p g abdS Sldllhe gulel 09,8 2,0 diged olaws

095 Al 5 Jge 2 ool

-

5 =

dodio

s,lon 5l (Si9e 098 I JSate (npd Subs
oAl 550 oefign g S WDliaee0 S el LS
Polse @ Cales po 5 wdlae elgusl oSl b g w25 50
£55 Cubo vulxil oo oy @B slapinaw j0 Sow iy
e 358 oo Jali 1) Cubis olge JS 70 Ly i a5
—so ol b 5o Gl el 5o Sobe 4 Ml e
& WS ot ebd Ml Geenl 08 sl
YY) Jlo jo Hede Y22 51 cobo 4 Dl ol 81 slass
Eoed (YL iol8l Yo¥e Jlo jo a8 eukeo OYY
Y5l G Yoo yinS gl Yo ol)8l s j0 ) g45 Cubis
J o) g5 el Bl bwgie 555 e - Cenes %0
ML SogS e ae ;000 b as,o Al g cul ilsdl
Jl & oS g b o (Dadbae ke ol
S 55 s sl ol 5 Sl b iaogs
W5 Gl gyenl 5l 09doe Gelgudl g5l 4 i
(OF)0 S o comadS pula 1 a5 sl uljél o5
Sy oM S Soe s 5o o3 wB Bl Gl (S5
ON 0 3y ke GBS, oy el ail
e s adox 5l Hoy Qlide slacl Wil o a5 098 0
ol Sldlas (NS 50 |y byl Ko 5 b s
b oeSonsed 5 wredS 65 5 JoiadS (IR el
SR (S Wl oe 5 0)lge cul &5 25800 o5 (JBo
soly ol (N V)asl b wpe 2)lse
lord lagylo 5l eolaiwl ol plee I (6 mRinn
g wibl_ oo Hliog> el plse slls plas i aS oo
L oled> ol Jlis 4 pliime Wil (5)lse 2 azg
Sabo 5l 3l o 5l 6Kt Caz S 5)lse

0.212)9 N

ﬂ=1+2ﬂ'(d)‘=1+2*?.85(—

fi=n/g —1=/5-1=8

0.556


https://ncmbjpiau.ir/article-1-1672-fa.html

[ Downloaded from ncmbjpiau.ir on 2026-05-30 ]

NCMBJ, volume & issue, 14/55, July 2024-VF ¥ Okl N F/00 ojla 50553 ¢ J5S30 5 ol (6550555 0 (sloo 6 sl

Research Article- .ta g3 dle

Olme @) 2 iy bl R e 0ad a8
oled anlllae bl 5o 5 cobs Wl ey atie S 0

D (555 39 0xkes b )
s borign (55 031l

aie S Ll g5 S5l5 andllas 5550 (slrog 5 solad 5o
Slml b abgrye sloog,S o cobs Wl 5l ae 5 L3
oBiws NS w4 b oy po sl o S8 col >
0,99 Obl 3 emes ()AL g pSojlwl fegSolS
Sd bbon oo gobe owin e adlls
o gobe owyp S8 Ojge bl CA 5l (625595
oS pyare Seisn bl 2 o] hlon 5 S

285 S50 (01D ool ool

ol Jaloxi 9y 5255 (9
SPSS ) lidley 5l eoliial b oylel (glasuliT olos
Oygo 4 polie pled wal sl (8.)Yversion
L loosls Colgs 53 i ol Glns sllas £ (Siln)
Jlssas 9 ONE- WAY ANOVA (slayge;l 5l ooliul
&S ol as S 18 Jdxiga s 0,0 TUKEY ]
s b oo b g G)LQT)BJ}‘ Qg (PO ) o

axsly

Sllga 059 rasleo

J3 aalllas 3,50 (sla 09,5 (oaled )3 Slilgen (59 HSiles
S loline gl g (ramgighs il dlowg 4 obo Wl
b 6o g, 5 o &) g oeSiles Lol ol s 1,
Sollne johar JyuS 09,5 4 S Wl 51wy atin S
PO Gis oxSle izmen (P <H/00) Z8b alS
b 0g)F yo b ) 59 a5 ol plas asdllas (LL
g adly )l G ol SRS 4 Ced JpuS
b oleys Cod (1l 05,5 jo o) (59 (eSSl (eiaren
oL 1y 5l Lime aal8l (20l 09,5 0 s il

(V JS3) (p <1+ 0) ol

o Bolai b ay addllas pl o colaiul 5,50 Sllg>
b e b3 £ b A 055

Ja;‘).m la [K¥S 9 uT )‘ .Ia_QS) Jﬁ‘ ol 03; -\ 09;
(o oolaul Lmosjf ).;L....p OFRed b)‘..»L....q‘

mg/kg  liee 4 Guilwgiil oaiS il ;s 09,8 Y 05,8

win A Sae 4 (V) Slaw S8 35 Ghgy 2V

Gold BnE L) Sembs sald oS Yoy S
8-mg/kg oo 4 (Streptozotocin)  yuwgig;eh Sl

(s o by 9,5 (ubs o (Slao J3lo & jga

Ol @ Cpibiwgitl sassedl o Sibs 05,5 -F 05,5
A Saeas (V) Slas J3 5,5 Lbey 4 V- -mg/kg

cobo Wl g,

05,5 55 o o anlllae clocs, plos 3568 b a0
@ Orgigi sl e 208 el [0S 5 alSle
VY Gl 0008 6,5 (Oemglkg) Slas S IS
SresS oS olliws gabws & 9> w8 mhaw wels
Slmebl 51 e (V) 0l (5,505l (EASY GLOCO)
2 Sk YO YL 53 wd) b, g b
CS 55) Cyuiles] oSl slrog,S (i g
20k S 395 ) OF S a (S0l ¢ gyall LS
Slao S Bo,5 Sy a9 Vemglkg o0 b oL ol

OF) woges b o 1) byl «

Laigai (5591 zazr
sphieay pide aie 0LL o Loy oyes pladl Gl ey
bemglkg 5,5 5l plme slagise (0,5 S

Sy o sl Gadkly syl Yemglkg g psliS (5q5l0
e Y‘—(b )L.\.M L g.)l.:‘j..} u.l& )‘ e W ool.q...,.d

L by plerisn slo,gSls s Sojlal Coa (9>
Ollgas (39 (a5 03Il (g,
ey a2 Lo galod calis W51 L3 loog 57 ooles o

Ol (Sig eogazme bog Bl (65559 Jluzus g5l


https://ncmbjpiau.ir/article-1-1672-fa.html

[ Downloaded from ncmbjpiau.ir on 2026-05-30 ]

NCMBI, volume & issue, 14/55, July 2024-VF+¥ Ol N F/00 o5le 50555 ¢ S5 50 5 I sk (6550555 50 (slao b anlhoasd
Research Article- .ta g3 dle

b o) 9 oS Olee

300
250
200
150
100
50
0
M 7 \yﬁ}x j\y’
¥
Hodo s B s aiie S maaldae gL
axlllae (glaog )5 )0 b @) (59 (uSlee dunnlio 1) IS
09,5 b anglio )3 1) (o)l (gme alS (puibssil L il ¢y gaid

(¥ JS) (P <1 0) ol plis cubs S8

L oalio jo cubo 05,8 jo Lib o> 08 e

(P <e100) S8l Bl )ls (pe job Ay J5S 05
Oleyd S ((ls 09,8 )0 LAl (93 w8 (yl5ee (uizren
450
400
350
300
250
200
150
100
: -
0
5? 3z _\)g
\7’5( 7
F
anlllao glo 03,5 o Wb (395 W5 gelanw duwmliio 1Y JSC
U3 09,5 b (5,15 Law susad (LA # g J 505 09,5 L (5,10 Lo onimo L™
Oyl Ol S8 (0bs 058 4 o byl O g (o0 g dinw

Ol (JyaS 05,8 L annlie Sl sloog 5 daen o
ol adl pals )b e b s el
Lol cod slo 095 )0 Guizen 5 (P</0)


https://ncmbjpiau.ir/article-1-1672-fa.html

¥

[ Downloaded from ncmbjpiau.ir on 2026-05-30 ]

NCMBJ, volume & issue, 14/55, July 2024-1f. ¥ Olewli VF/00 o )le 90,95 ‘o“}g}” 3 vj-?l"" L;j‘,.\_,.gi}:a ol asllad

Research Article- .ta g3 dle

14

1.2

0.8

0.6

0.4

05> Odgl s (5 55ke

C\/
G

axdloo sbd 09,5 jo Ll (a5 (o g b dows o -V ST

b2 09,5 b (5,10 Lo o yLid # g J 505 09,5 b (5515 Lo cusdro oy Lia™

(HDL) YU J& b (55 gy 9o (o0 o el

09,5 4 Camd S35 (b3 09,5 ;9 HDL (oo p il
P D)l Bl alS o)l sme yeb 4 JpuS
Ol Lol plojs Sls slo 0,5 50 eizren
SR Gl e psb w4 S Sl 058 a4 ced

(= Jgoa2) (p <-/- D)l

(TG) o ypulS (5 5 (0 yw T

4 S 09,8 4 S DC 0y 5 10 TG o p oo
5] os}l& (P>‘ / ~(b) Sl ul.i w‘)ﬁ‘ 6)‘& W )9.10
— DC o5 5L aslic ;0 DSA 055 0 TG o <]
- Jouz) (P <+/00) el il palS 4o BB sb

O

J9riondS’ (o0 b ¢392 B9y (o0 pw gl

Sl (e ek 4 (Hbs 0g)S 40 ppe JoredS man
Olee Geizped (P <100) Sy S 08 5l VL
35 oaleasl b o ploys s sloos,S 53 Jyyads
SelS gyl e jeba Sbbs S 095 b aslie

O saz) (P> [-0) cdl,

(LDL) JKz o5 (o 9 39 g (50 o ek

o g S5 05,5 4 Cannd St 558 09,5 40
(P<- | <) el aidl, iliEl oS oo 4 LDL
0oilS cdlys slo 0,5 ,o LDL mh «opizen
e s 4 Sty SIS 05 b anlis 3 s

O= Jsaz) P>+ [ +0) cunl asily zalS (sl


https://ncmbjpiau.ir/article-1-1672-fa.html

[ Downloaded from ncmbjpiau.ir on 2026-05-30 ]

NCMBJ, volume & issue, 14/55, July 2024-VF ¥ Okl N F/00 ojla 50553 ¢ J5S30 5 ol (6550555 0 (sloo 6 sl

Research Article- .ta g3 dle

axdllas gloog,S ;o o] blgp anslio: ) Joux

b og,5 & S 5

HDL Js el

Wl s YALEYY

b SOYEDY %

Ombawgslreabs #HFO,YEPY
slomsss] YONEE

YV,0%0,Y

Y0V, 0%

Y, F10,F

YA YEEY

FYLVEYY Yo,0£Y,Y

YALYEY, F s YY,0£0,Y %
SHYO,AEYF #HEAFEYY

WAEAR! YY.F5Y

U0 09,5 U (5,10 Lo ovsas Lid # g J 5508 09,5 b (5515 Lo ovis Lis™

oS5 ol bl a5 b ool Gibiasssl 5l o5 i
slgise o 1) e w8 ol v b ey alS
Of 009 ol 0o Yo S s b
Loy ;o5 ls lausgisdls  aagSIT asle LS
ool oads bl wldass gudb a5 cusl by 8 g daacdg il
ol 5o ) aie cobs v Sy b olS s
Denise Franco-San lwg a5 gl asdllas ;o aiw)
Ole «d S Sye0 VoYY o o oee ¢ Sebastian
Cowl colis gloyo (5,151 Sy S Dl pss a5 Wis )5
oo sl s & G5 Gl 5y Sl il
Lo cdie cdys Jobie Bpan b oI5 o5 ol ases
o s o ogre o JolS e e ial3El b b
et JUb Slym ] S o oSl sl Slige 5 on
2 Slow ol a5 e b owlessl lsie 4 aiile
30 o8 s Andrea Names yozen (VA)ow! bLS )|
Gras a5 35,5 ol Y0 Jlo o 50 gladlas
a8 7S s il ge (1l S8 5y 50 el

V3925 olilew o0l 55 055

S92 Se s S5 Ojpe 4 Slidlas &5 (pl 4 g L
b pol adllas 09 4850 )90 olerdon sloyest
S plis o 5o lerdgn Al SlaygiS (w2
Lo (G55 51,9556 Sgnte o WIsi o0 ilomgiil S
Olllas a5 ol o) 51005 cobo sl o cobo b
SIS lSl gl diay ol jo a5 wiles )57 olpainy alisrs

ailion puier Slihod el b p elewss]

& >
.

Cobd J5uS slp sgzge (29)l0 slap) ol Jb o
GiS 4 5l ol wiies YIS gl Lestke
Gees s S5 Qi o Pl sl DM .(V0)
0 e 4 STZ 0zl 99 Sy 095 (o0 555I5 e
sbo sla Joho (a8l <o 25 Sl p SokS 2 oS e
s s sk 4 la hge 51 i s e Sk
U515 Gy a5 o olis addllas ol mls (8) wisd
VY b 3 5 e STZ o555 105 a0 Silio
e g > s 5 o9 48 Gl el el
popS e 00 as wob plas o)lKen g o5 09d
i Lialidl el cel VY b o wilg o STZ o SolS
L ohlea 5 JlogS ormizmen (1Y) 09d b 9 (95
PH=Y/V) ol 8L 0 a5 STZ Slho S &,
¢l adllas jo ((VY) W, s WY g cobs s >
Jlo o ohlSan 5 bl ppar dps by a5 S0
Orgsgigrmsl o)l 5l cabs W gl ol plil YOV
S Syg0 o a5 X505 eolaiwl Sl 8L, 0ol >
S Sjge a0 SokS )8 (el Ol 4 g 590
YY a5 wols lad asllas ol jo Lol g 250,S eo0 Blaw
lo &) 5o Ldl 595 6l8 whaw g)lo Gl 82y 5 5 oy el
&Q)&‘sw|eéy%wéﬁﬁ;&‘10‘ )‘).:Yb
yole adlas o (Mad )3 Ll o Saobs lge a0 |
IS Glp wlmme Ghge )3 (somedS rom vl 5l


https://ncmbjpiau.ir/article-1-1672-fa.html

[ Downloaded from ncmbjpiau.ir on 2026-05-30 ]

NCMBJ, volume & issue, 14/55, July 2024-VF ¥ Okl N F/00 ojla 50553 ¢ J5S30 5 ol (6550555 0 (sloo 6 sl

Research Article- .ta g3 dle

S cnl ool lid adlas SO (YF) wil lasggdls
(Y0) w8 S35y 09 (o207 gl 9515 oo aadgigdl
s Isabelle C. V. S. Martins lwg a5 glasdlas o
oo ol A AT WS ol w pll YAYY L s o) Sen
J s hans Gial38 b (pilmsgsil 5l (28 al3lae a,
Cod 4 S9lS oo (5 lew 4 M )l )lews ;o HDL
byl gl oyl WS e 513 dbogen
—o et ) ed Rlgn 5 wasee a5 ) Ll
2 o)Ken ¢ Zhongliang Xu oes (YF)oiso
Ao 535 s lomsil 52375 85 00,5 ol s (slasllins
FLon Sgn o Slgi oo 05 5LS 2 p S (oo YT+ B

.(YV)»)?.::J 6"\-'-*-‘-]

—_

G5 A S nl ol Gieeh ) Glee IS sk
$98 SlanST (Sl Cools 4 axgi b uliwgisl a5 58
Coamdy Sguy Geizred 5 095 W8 J,uS b Wy e 055>
2l 51 GB B)lse pleye 5 elS )0 s Ry

Db Fae (53 (oleendisn sl )sSl g,

@b).ﬁ 9 ,La) 3y

axly oDl oljT olfiils wlidms Coglee | alewgia
Dyl oo (S8 5 SAT S (Shyy pole oRAls gy 5

Oles b 3l 95 B plojer (owyp b ol adllas
O LS sy 9 o) (S35 slayeSB 5 95 el g
)90 35 S S S el 4 Wi o0 ;500 SG L ey
o Al 05 S 55 b po oS 5 ol Sl eolanl
b ol a5 ols plas lises glvog 550 o g
el 5 S by slodshe 4 ol el STZ
s Ravi walllae G 1o (V) 058 (0 (55 (e guus] b
sl lis Lo 5 (o580 ;00 Sladdllae jo 5 ol Kan
5 ool Sl By sl ko 4 ool el wilgi o STZ a5
3 4 Gl (V2VY) 09d gl (go s o 2alS
30 &S gyeb 0g Gldlas Ko b guer 5 Lo aslllas
ssbd (ubd 098 )3 pr gl mhaw ol asllla
R SRS EI DU TREIC JPRRI
Gl s plegtl b lejs a5 ol plis anllhas
el ey 5 (s 05,5 5 o ] i
JeIo Wil o azme (pl oS al 1S Cobs 4 S
5 oS il eliwsil tiblre 5 SlawaST T olys
55 Sslr S By slo ol 2o 5| ey
aS ail eoly las calire Gldllas daie) ol yo o]
Ly sladshe <o 55 5l Wl oo laplanusT (1 51 oslinu
SrSez mmgig el eslinal ST s Ll SSL
olis 093 aslllas o Ko 3 D Rugind (V.Y+)us
5 adadle o Wlgi oo pilbwsil 1 oslaiul a5 wilosls
Gy 3l U B8 hlis p3 WSSl 28 by sla ok
Bols lis o) Ken g CosKUN(YY)ogd rmwg g yim!
Jsbo 5l s als ] (93 a8 aiilys oo laadgigls o5
S 5 425 Clilons bS] ol iy 3
ol aalllas o (YY) S Lais |, ol S5L Ly (gl Jsbo
S il il sloos,S 55 s Ly g Aylia
5 9 LDL (Joptads mhaw Glifl 4 e ol
rl gboe HDL gl (228 uizen 5 0 S
o 5oyl cisllae (YY) Husain et al aslas b gl
sobs JyuS 09,5 ;0 LDL mhaw bo asdllas jo S50
3L Gl g BB s s 4 sole 098 4 S
b gleys Jsb 5o Olies |y o Rlgn (oo han
S bty ALS S5 ol 5 S oy
g ol s |, LDL 5 JopoadS TG gohan g5
ol as Yo 5l (SSols woldl 1) HDL o yioren
@ ol (S ST 308 |5 g Sl n Wl oo ol
US PRI P S VOV 1 JS] IR U g SR o N WY


https://ncmbjpiau.ir/article-1-1672-fa.html

[ Downloaded from ncmbjpiau.ir on 2026-05-30 ]

NCMBJ, volume & issue, 14/55, July 2024-VF ¥ Okl N F/00 ojla 50553 ¢ J5S30 5 ol (6550555 0 (sloo 6 sl
Research Article- .ta g3 dle

&lw

1. Abtahi-Evari S-H, Shokoohi M, Abbasi A, Rajabzade A, Shoorei H, Kalarestaghi H. Protective effect of

Galega officinalis extract on streptozotocin-induced kidney damage and biochemical factor in diabetic

rats. Crescent Journal of Medical and Biological Sciences. Y+ V;¥:)+A- V¥

2. Shokri F, Shokoohi M, Niazkar HR, Abadi ARR, Kalarestaghi H, Ahin M. Investigation the
Spermatogenesis and Testis Structure in Diabetic Rats After Treatment With Galega officinalis Extract.

Crescent Journal of Medical and Biological Sciences. ¥+ 3;7(}):¥)-.7

3. Chen L, Magliano DJ, Zimmet PZ. The worldwide epidemiology of type ¥ diabetes mellitus—present

and future perspectives. Nature reviews endocrinology. ¥+ Y;A(¥):YYA- Y7

4. Tao Z, Shi A, Zhao J. Epidemiological perspectives of diabetes. Cell biochemistry and biophysics.
YeNO; VYA 0

5. Quandt Z, Young A, Anderson M. Immune checkpoint inhibitor diabetes mellitus: a novel form of

autoimmune diabetes. Clinical & Experimental Immunology. Y+ Y +;Y++(¥): 1Y) ¥

6. Kakleas K, Soldatou A, Karachaliou F, Karavanaki K. Associated autoimmune diseases in children and
adolescents with type ) diabetes mellitus (T)DM). Autoimmunity reviews. ¥+)&;) ¥(9):YAY- Y

7. Abtahi-Eivari S-H, Shokoohi M, Ghorbani M. Effects of hydroalcoholic extracts of cloves (Syzygium
aromaticum) on the serum biomarkers, antioxidant status, and histopathological changes of kidneys in
diabetic rats.

8. Arumugam G, Manjula P, Paari N. A review: Anti diabetic medicinal plants used for diabetes mellitus.

Journal of Acute Disease. Y+ YV;¥(¥):Y47- Y.

9. Surya S, Salam AD, Tomy DV, Carla B, Kumar RA, Sunil C. Diabetes mellitus and medicinal plants-a

review. Asian Pacific Journal of Tropical Disease. ¥+ ¥;¥(2):YYVv- ¥v

10. Einbond LS, Reynertson KA, Luo X-D, Basile MJ, Kennelly EJ. Anthocyanin antioxidants from
edible fruits. Food chemistry. Y+« ¥;A¥(1):YY- A

11. Li D, Zhang Y, Liu Y, Sun R, Xia M. Purified anthocyanin supplementation reduces dyslipidemia,
enhances antioxidant capacity, and prevents insulin resistance in diabetic patients. The Journal of

nutrition, Y+ 18;YFo(¥):Y¥Y- A

12. Ghosh D, Konishi T. Anthocyanins and anthocyanin-rich extracts: role in diabetes and eye function.

Asia Pacific journal of clinical nutrition. Y+ +V; (Y))?

13. Abtahi-Evari S-H, Shokoohi M ,Abbasi A, Rajabzade A, Shoorei H, Kalarestaghi H. Protective Effect
of Galega officinalis Extract on Streptozotocin-Induced Kidney Damage and Biochemical Factor in

Diabetic Rats. CRESCENT JOURNAL OF MEDICAL AND BIOLOGICAL SCIENCES. Y« )V;¥(Y):) «A-
V¥

14. Ali BH, Mousa HM, El-Mougy S. The effect of a water extract and anthocyanins of hibiscus
sabdariffa L. on paracetamol-induced hepatoxicity in rats. Phytotherapy Research. Y+ +¥;YV()):07-14

15. Islam MT. Anti-diabetic potential of Ocimum sanctum Linn.

16. Kumar S, Singh R, Vasudeva N, Sharma S. Acute and chronic animal models for the evaluation of
anti-diabetic agents. Cardiovascular diabetology. Y+ YY;YY(}): - Y

17. Nabi SA, Kasetti RB, Sirasanagandla S, Tilak TK, Kumar MVJ, Rao CA. Antidiabetic and
antihyperlipidemic activity of Piper longum root aqueous extract in STZ induced diabetic rats. BMC
complementary and alternative medicine. Y+ Y¥; ¥:1-4

18. Franco-San Sebastian D, Alaniz-Monreal S, Rabadan-Chavez G, Vazquez-Manjarrez N, Hernandez-
Ortega M, Gutiérrez-Salmean G. Anthocyanins: Potential Therapeutic Approaches towards Obesity and
Diabetes Mellitus Type Y. Molecules. ¥+ YY;YA(Y): VYTV

19. Nemes A, Homoki JR, Kiss R, Hegediis C, Kovacs D, Peitl B, et al. Effect of Anthocyanin-Rich Tart
Cherry Extract on Inflammatory Mediators and Adipokines Involved in Type Y Diabetes in a High Fat
Diet Induced Obesity Mouse Model. Nutrients. Y +Y3;V)(3): 1477

20. Shoorei H, Khaki A, Shokoohi M, Khaki A, Alihemmati A, Moghimian M, et al. Evaluation of
carvacrol on pituitary and sexual hormones and their receptors in the testicle of male diabetic rats. Human
& Experimental Toxicology. ¥+ Y +;V4(A):) 13-V

21. Ravi K, Ramachandran B, Subramanian S. Protective effect of Eugenia jambolana seed kernel on

tissue antioxidants in streptozotocin-induced diabetic rats. Biological and Pharmaceutical Bulletin.
YR YY(A)AYIYLY


https://ncmbjpiau.ir/article-1-1672-fa.html

[ Downloaded from ncmbjpiau.ir on 2026-05-30 ]

NCMBJ, volume & issue, 14/55, July 2024-VF ¥ Okl N F/00 ojla 50553 ¢ J5S30 5 ol (6550555 0 (sloo 6 sl
Research Article- .ta g3 dle

22. Rugina D, Diaconeasa Z, Coman C, Bunea A, Socaciu C, Pintea A. Chokeberry anthocyanin extract as
pancreatic B-cell protectors in two models of induced oxidative stress. Oxidative medicine and cellular
longevity. Y+10;.Y+12

23. Coskun O, Kanter M, Korkmaz A, Oter S. Quercetin, a flavonoid antioxidant, prevents and protects
streptozotocin-induced oxidative stress and beta-cell damage in rat pancreas. Pharmacol Res.
Y80 () VXY

24. Shah K, Shah P. Effect of anthocyanin supplementations on lipid profile and inflammatory markers: a
systematic review and meta-analysis of randomized controlled trials. Cholesterol. Y+ YA; Y+ 1A

25. Koshy AS, Vijayalakshmi N .Impact of certain flavonoids on lipid profiles—potential action of
Garcinia cambogia flavonoids. Phytotherapy Research. Y« +Y;18(8):¥40- ¥+

26. Martins ICVS, Maciel MG, do Nascimento JLM, Mafra D, Santos AF, Padilha CS. Anthocyanins-rich
interventions on oxidative stress, inflammation and lipid profile in patients undergoing hemodialysis:
meta-analysis and meta-regression. European Journal of Clinical Nutrition. ¥+ YY;VV(¥):¥17-Y¥

27. Xu Z, Xie J, Zhang H, Pang J, Li Q, Wang X, et al. Anthocyanin supplementation at different doses
improves cholesterol efflux capacity in subjects with dyslipidemia—a randomized controlled trial.
European Journal of Clinical Nutrition. Y+ Y);Vo(Y):¥¥o- 0¥


https://ncmbjpiau.ir/article-1-1672-fa.html
http://www.tcpdf.org

