[ Downloaded from ijem.sbmu.ac.ir on 2025-07-03 ]

Ol 2lio 9 3250393 338 galeo
ik S (o gD = gl Olodd g S 3y eale oK1
(VY9 + Cuigurd)l) YA = YO (sbrdoxiuo ) (58 )lowd o3 jaw (5090

055 sl gz chle 5 kil S48 5 S, gale jop

Vs b 4 Ol 5o

t{oowy?

s

5SS Sla cay 50 e sage SSu L s 53S0 T Glme e a9 Olyoles 1585
T35 Dats 5Su delytaan ola
pole sl card e 5 5a50 5008 90t psle (ouSitia o3y Sl Glesa oSy Slidas 35 ()
9 l0iss olidad Shudl (olie plie 5 G335 geuSails «( Slusl (4333 558 (Y (g aagd Sy
5 bl (5ol (lil plin asle 558 (¥ e oiiigs s (S 3g o sle o8NS 5 58S I8 plin
el solie 5 5350509 a8 psle (500Kt o5y wad SlEAT 3K 5e (F Do (S psle sl dis
b olBaEa3 S 5o (gl i ghess (Sode 93 (SeilSe (LD (g wagd (S psle sl
NAVAD-FVY 1 S ¢ g waged (b asle 8310 ool gl 5 30505900 Suk asle (souSitia g5y

e-mail:azizi@endocrine.ac.ir ¢(g 5 5e & gds,d ;i<

s S

4 0L 2 O slag e 5 LI SIS Sy sl sog Sl o SAa L S5S SRagh iaedie
NP 0s 8w 5s Golai jsba ¥ g Cabs 4 M Jlew FY il by, 5 slge S Il 5 b Y @5?.‘-15
Qals (F (& YY) Mo sailer sag 505 03 080 (Y (AN S5 gl 29 55 02 p S Ve (V1 8
2> 3 Jeb HDL-Jj5 dS LDL-J 5 fdS oy puedS (5 5 pl6 g S (L2 0 g5 3 . Y0) Lap)ls gy 02 ¢ 50
SRS AV g S sl o poler s DLl 5o sl b (g ,Se3ll sl poler (saiia OLY
53 HDL-Jj S’ il 5:&Kike (P<+/01) w3 8 dald 09 8 b aslis 55 ) 098 )3 s kel (g5 l3 me
losy K555 (salad ((P<2/0)) 59 dald 058 5 Y 058 51 YL Sls me Hoba ) 058 )3 poler aida OLL
INBIO 5 3 Oy B ls ian 28 TAY 5 /N/8 (P<1/00) cudls L2alS Y8 aslas ook OLL L3 ) 5,5 5o
A5 stalie addllas sl b amglin 5o ¥ 5 ) 03,8 s poler sia Dbl 53 gl JgedS i ne ialS TAVIY
IANYIY e\ s4can 0L 53V 0y 8 53 HDL-Jjs fudS 4 LDL-d g S 5 HDL-J g 2dS 45 b g oS (slaconas
Chle 3 g 5o Llg o IS5 s8lem so9 315 DL Ladl 15 S am (P<2/00) Cudls Hlo gms j2alS /N /P

Al andls Coe BSU b Ohles 53 05 slas

oo Ul o sl bl Y g cub igaals 85y
AJAN callis (b opsds - AVJA/YY saadlal mdl o - AY/V/YAEe il 5
09 sloaee (B8 dasd 5 oo ol uas S Sle douds
3 (ies s SMA 5 asls nbis G 5lse (S 5 e
cullad (plie a5, cule il Glluin Jleyu sladdalas 09 035l 5 pld S lie AT S Gusle enbia
Jolie @l glagless 5 Gos JAS pbie Sus Loy BB s oo 8 Galdl b S il Lo

o8 oaolse adiy 55 D) wald 56 sean) Lo s 5 s 50 SR el sl pan (Gl gl 9 Slae JYEA


https://ijem.sbmu.ac.ir/article-1-1042-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-03 ]

VA o by o p el o Sl LK 5 Ilole L

255 PluaSIBT ladae Ko Gaaliny canws SE1
e slaiie oy S plagolas b pala olie
sla Sl (s (saS slaglen) wil SIS S o
A8 S Lh o a3 Ol pass slasbas olsiews (Gede b
chle suie glae 5 Sls wose s paa Sad
5780 Glisabl mlacs (35 S 5l 50 b 5 a s al Jy i
ladisad Jlaial (2, GBS OB 50 b o5 A ols
OBAs3 L9 Sl sl LB Y0P S He s S dulss
slasliae Gulad s LB AY olass ool 51 <€ Sad o seo
Lls webonla, axd GuS 5y O ow @ood 9 S0
Gous Rl a5y (RAS S W8] el 5
5 (Y0 5 Jidn YO B Y. o X5 3S) ((BMD) G
350 0% a8V a8 4 B (S Lo olal o) et
SUlsa 53 Su0 08 p S 0 LB YF) (s sulsa Has
ilas s .aiis K 51,58 (L3 YF) L g,ls 5 (L2 YA) Ko
JolS 15 Ghassy 58 VY Gl 5o ase (Guo YA) «aa ¥
@aoliys oS0 cnle; Jalods L8 4 olaad ol 51 48 ws S
(Y Dlagas) wad Gl LS gHlel Julas Al (ha 5
pole souSia o5y (Sl DA GRS buw 55 (pus 5 0
gl Sy asle olaily acalplie 5 Sa0509 sas
iy oo el (A
G o 9 808 Aok S ¢ puysn apse 0131 5SS e
w58 A a5 5 5o W0 S @b, Hos s YA Gl
Cws 58 ¥ 058 50 (Ko Gloa s a5V b
b wald sy S Lo 5 (K Ol sam a0 sl
95 band S5, &)d iwlas Hum a S0 sl G
ol ab b Ses gulea sos s gl
LsiS 5) Cyvex Nutrition oS & J geans BroccoPhane
Voo S Lo Gl 38L50 e il (55w A 1S 5]
VY 5 YYO sgaa 5o siias 5o 53 p S0 5 55, 09 p s
Gy S 590 A S wd dpn s Ohlan 4 95 JsesSee
L oo coule slyan 0 uga plde cole bl 1) a3
9 2l sl pwss e Hu s dulad B yas WYL
ook waian Huas Kl ua BT, usa Su) ek
9 JSe i olas Olosa g O Sida g3y Gase ekl o
gss O 55 Oblan ad aladl (550 0 b gyl
LaeS 4038 A (A 55 e L3 a g Ml o usa Gle o

ii - Body mass index

Ol sy b 4 ol Gl S o) cubs 4 oL
Ok Pless ladelin B Glhles JolS (som pae 5 soless
RN
Iy e5s aSlae b plalie 51 saliinl s slagia sy
oo slagolan (A Oless 5 oSy (el ) 5o
ool 3 oT lsn 5 (Ko oK sl 5
N ol 5 9l oo o seune ol (gouianlE ) bS5
29 S el Gl ddea 51 Jldoiw) oL
GalS daglese gl 3 s ol 5 oS
O sy cble o e Sluas) ot slacaw]
cigde Gloya g Sooe - (ol slaglay sl 5o cbilas
Oty Tl sad GALE Sse sosky SIL Sl
Crage BBILSHE 5o 5l s el cullad gaam
G oo ol Kl gealpla Ho ssase BBl 5555
o8 sl Vo0 alle b Kos WK e Slsl58
SOl sasad Tosdige @il ol gedas ¥ sladis
cble ssp case plae slagise Lo Ko
Suissl pedla 5 oea w8 Gl s sbgoss
Ciyeme i olasl Gragd S oo M e sad Laudly
a9 olre (5a LA pon hle S b Sy g0l
suba sl s Ko sl 86 5eSE Ll e
Gua b 5SS Ghasss sy ol O ol sadd oo
cblle 5 Bab S 5 (Ko @bl s S ouos
als b ¥ e cubo © obw Ho pa sbaose

NIV P
La a9y 990

L) SladiS Gl ol eogads (ragsy ol

09 S =S 5 slad gad ok aladl 558 seuge (Lol
el 4 oS W ¥ opsh culbis 4 oL (SS s
S Ro0sos Wae selaassy Sl 5 glul cubs
walye (e sed (Sa asle sKaily avul plis
LY g anbo ol gl Jlasy s 5u S
O Jla £rgtindiy 5 sae peuadie Sy (e ds
ad G8S GRY Ha Guasly 4 asos slobee lsiew
Ol sl 33535 OB Buan (s b olLL lse

Lol (Bisawl 5 Pseosa slagoh Bras

i - 1-isothiocyanateto-4-methylsulfinylbutane


https://ijem.sbmu.ac.ir/article-1-1042-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-03 ]

119 g:\.é:.g,’g)//{’ ‘;OJU

B o (5092 il paudeslin g juyi19)3 3£ (galan A\

Sh o g ad S dalie aslenr i GLG 5 bl Lo
o308 o9 pow gladsd @ 5l aal golwla
B acnd salie 5 Jao0009 992 asle gouSina g3y sl&aule)]

ki g5l slanbesT alasl by

JoSe Byumn cunis 516wl Jala ol Hlas b HLSS
03 aldl W8 g ooy s S KT Jlaal) IS8
6o A L eSS G oasley sGia (LG 5 GRass sl
Soils /0 8s b ghes 38 5 a SIS -/ o830 b IS
Gaad o S oSelil (g sl by (GBS G

Bal el VF BAY 5 Gy o8 oS 5l (g5 osa

Vo eg ubo jlen 5 YOF

SORE RN ERNTR RN

& bl pae a8 QY

\ 4

WAl (g 09,5 ol axxl e poe ,ai T
A y
Lasg,lo ,a YO 0 o sailsz jom YR S50 sl y09s ,a YV
3950505 3905 Ve
4 Bge &5 Y Jdo @ Y Jodoa ¥
PPN CES [N oz pas h Joou pas B
Ao aisls &l pal aisls Gl pail
v A
2595 JalS 1 Ghangsy i VY 2505 JalS |, tangsy i YF 60,5 T, gl S TY
pae o a i ¥ NVSRIPRE pae s & i ¥
3l aelp cole, 3 aelp cole, P Slasly cole, <
Wl @y gy Sad 7,5 ey Nab ) g
v v

Bad 56T o ly a5 Y-

KXW H IO VIR o

Lads gas (5 1S )8 o 920 9 G52 Syl sl ) Hlagan


https://ijem.sbmu.ac.ir/article-1-1042-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-03 ]

Y 037 W gy Mg chilgr o9 Jl IS 5 Il L4

Ladisly

A il 0 8 o GBS o8 aw Ske
O3 OVEV/D aaldh 85 K 50 5 028 ¥ 89S Lo OY2F/N
EOlon susy el Gla ¥ sue o e asle
GouS (8 yems W8 Ve gan ool saalie K
sl cola o] paudasls asl 51 o5 gl o
VoS Lo 58 ¥) oS a8 adsle oo 4 LB P i pa
Ol Guleaal Jalads (Y 8 505) S8V (Y 858 o LB Y
o o olads (I8l Jalads (Y 8508) 58 Y 5 o @ola
o9 =Syl dalal 5 (K g lsa Hag Boae HLS )
ks S8yl i g5

o958 sals (05 wnbs & Wl sas (e Sk
a8 able Graas 5 (V dsaa) 98 (peols gless o
LDL-J5 5l cassemlis 5 b Joiwl Lab g
ool s S Ho Ghagdy @il o HDL-Js nuK
RO ARV R KIgRe N

55 lagiee A TAY 57045 aslen sasia oL o
o J syl Sl ae GEAS ZAY/Y 5 70F/0 5 Bl oo
adi saaliie (ua g5y gl b duwlie 50 Y 5 ) 858 Lo
(P<-/-0)

HDL- 550l e w5 53 ali J il wlile
(0500 ool oS58 slaens) Sl il (i, © XK
clile §oad guSenlal bl 8l o&iny 5 solatal U
walae Wigusd gdolas 3 suliiad b LDL- sl
chle gl gsedl Osos e obmas Tas S
4 HDL-J 50l @ oo w5l (53 @B Jy 0l
G aw ol Jo il s g ZVA 5 TYIY YN S s
HDL-JiulS 4 LDL- J5lS o HDL-J iulS
G oo ) Ll S35l sals
3 S daalae (a3 slg®l 5 1l 5o (HDL- 50K
SPSS Llilas 51 saliind U lasals (g,bT bT
L oase Jless B3 5 Lasals po) o5 ok suldin] VF (gdas
oaddio B g sranl — 35 S gal S (55LeT (50T 5 suliinl
poler dia Lo lasuaie Sike el gl wa S
5 S8 (3 Osed) 3 e s S 5 e Al il ¢ cus
O poler a Ll bu Lasete (5SSl seumlie <l
o3Il b soliied (ANCOVA) 15T 55057 51 Lass S
g3 amly uiie (lsie 4 aslenr s JLb o i
Olsieds e dalsl gelail 5 el 58U plgie 4 Loy
Sl solsire mhe a8 Jae woly Sobgase Jele

w38 Sl HuP< /00 g 5o (s4an

O 953 haial 53 ouiiS &Sy (Aabas Ol jlans (0 9as LA STa9- ) Jgu

Ly o Salex 592 595 59 p 80 Salg pase jey e p SN

Y (Y) sAs 9 (V) As 92 25ae slaS5g
A YY AT

OY£V/0 0-x 5 ovs £\ (Jls) Opow
\Y /A \F I V¥V Sxe [y olaas
VI¥0/ AERA NN+ #IX (Jles) Mo e
VVEVEY \AERIAL VY£\Y/Y (pSslS) o5
YA/VE- ¥ Ya/YY/$ YV/A+D (e sie 4 a KOS ) Hu so0 58 sl
V4 g A (slan3) osa w8 soaialS sla gl G pune
# # 0 (3lan3) 5o oosn owialS slagls i yme

08wl (65 clle (Al Hu 55, 50 a8 Ve S0
Clile (P<+/+0) s Llaine aald 5 ¥ 658 b domlia
ilbos a5 8 Lo asler sGaa oL o HDL-J, 5K
ookt (Ko st sas Deo o9 aS Ve e

o sBlea Lus Su0 09 a8 0 858 B SYL Dl giae

et Sl Slae Blail £5,80e oy gem 0 olael
S R R T o R S SEE R
HDL-J 5 55ulS 5 LDL-J 5 53l cws s HDL-J 5 50ulS
STAYIY c7AY[0 s 554V o5 50 aslen sian LG o
VS I V- Koy IR PRI S KT DN\ LA R i

b oo s6lon sas 080 Oigpa (¥ Llass) (P<-/-0)


https://ijem.sbmu.ac.ir/article-1-1042-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-03 ]

1K cuiguos /el &0JW7’¢J)‘?‘N‘;0J}J

Ol punpdoilio 9 juyii9)3 322 (galao Yy

a3 s s
-
L

LA PR FRCAVRRLY
o
1

(Y Jgan) (P<-/-0) ass Ssa 055

W S50 salyz jom 59, 0 pS5 )

L Ko sallsz o0 59, 59 2,50

7

‘S:“JJJ:T suls Onipd (P<:/:0) uss aals 555

99 51 A30mb @olafae sl dalas mue HLL Ho Lacdl

Lo.ss)‘o

FF

Bab oA a8 ol w5 LDL. s HDL_ g5, So5557 padla HDL - 50K

'y

LDL/HDL

Jl.ﬁ.a*.J@gj@sl;ﬁelg(’_s:u.ul?Jl.e.?6435.&Ql:sl,:t‘,d[)g.&6&@30&&303&&50&@0|ﬁﬁ:&aJ4_Y3|43d

il jhans 9 JB (0 953 9,90 098 e 43 p s SlA 2 9 Ll 38518 jlaas Sl janl g (aSilae Y Jgua

P ,lude Lad gyl o swle jus SS9 4l Hus
Aaln AaYe ATV 5955980 AT 59y 59880
(sead (Sdada (Sida (Sada
. “b b b
Jase Pl P2 P
t i Lab 58
I \YY £ 08 VFFEYa \YF £ 0) \EP0P VFELPA VAARY <A
(Sl lee o s pS(ke)
N ¥ ab JoinlS
R WYY WVF \OTEY0 VWEET VEVEOV VAALYO
(Sl sleo o s S (L)
i el (553
<:/-0 \WFAQ VOALFY ATV £0Y VP 2OF VFVEAY \PFEAY
(Sl o s p S (ko)
. . LDL- J i
i 20£Y0 V- 0sTY A=YY \evEYY AALYD V\0£YA
(Sl lee o s p S (ko)
INENYIV HDL- J 550
<./.0 ¥1/V£4/0 YA/~ £\Y/¥ ¥+ /Y£V/A £5/0+4/V FV/A£\Y/A
- (Sl slae e Ha a8 h)
<o/ < [0Ax- Y J¥Ax- /Y [0+ /Y A NAEA J¥Ax- Y Locdly S35557 sulas
SN HERVY YAy Y/A£-/A Y/As-/A Y AT RV b S
HDL-
i < LDL- J 5w cus
<o/ Y/¥E A Y/ /A YNV \ATY Y/ IA \AZRIVN
HDL-J 5 il

Sgine @olis T o(Jas Lo covariate ol sicas suate 4l s3hl wenls Jole Glsicas Hloss 85,8 il s suile olsicts aolgn 488 49 5uite o)lil) ANCOVA 505 *

sy i (35 suliial b dallas glai) 4 e


https://ijem.sbmu.ac.ir/article-1-1042-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-03 ]

YY o By Mo ehlsr g Jl 0 O 5 Ioly Las

siilyl bua LDL-Js il aalS .t LDL- s il
5 ool cubs @ L 5o Gsd s SYNER Gleso
L by o glagolan O o 5o age Jole S
w5 clle Gaal T asb e ololan onl 5o el
Golas ol o et aEA) Gloys wpl slaal )
Sl sas 32993 SHS GBasl o asee Dlade
GRS ZAY/0 Cage Duu o8 aS Ve Dus Lo Ko
sl lacias Ko 5l ok w3 adile [l S
che Ol ubs 4 gLEe Lo gsa o WA
Wl JRals hlas Gl i 59 «S el HDL-J 5 53
f RV st milye 8558 o PSS G Sy oo e
o3 HDL-Js il while JSq5 gailsn soss S50 09
SYL lagae Hobas aald 65 K 5 4 K0 S0 b wlie
OialS dalae sae LL o €l Ja o ol o
saaliie 555 50 pl Ho HDL- il cdile 5o 5l s
O 51 S HDL- 555l 4wy 53 e o, K1 Lok
Llssl wsde ol Lawdly Su35T adld ol o
HDL-J 5 5 LDL-J 55 wly3 a3l b aiions
sy Olsiews padld Gul cosasS olallhs 5o 5wl
poodic sha o Sose o B glagolay Hha JSis
a3 sdla Guasdy 5o T el sad Glge Sl sl
Ol Olpre GRS TAV/A case (Ko Ul sus
952 580 08 a8\ (seuiS milya sy S Ly peala
OBl a5y Gal sladiily Koo 5 iass S S5 s0lsa
3 JBs5 JsiwlS & HDL- J5 S mhacs s Hlo e
oS =dlyo 098 5o LDL-J 53w & HDL- 5 3K
Soaes S g0 b awlie o (K5 0l Seo o8 p SV
Lacus ool g0 54 (Grover) [0 8 Juo goleal 5o 0
S0t - (2 2IChe oS Sty slagedld Gy
W

@l W3 g OLSea 5 Landilyse (uaglsy Lo

dia S oae o)l Ko gdlss a8 Vs Gisuas
855 58 LDL-J s i oy ol Jo il (hal€ o
S o ad G650 HDL-J 0 (5ul38) 5 ol e
sl sle HuiS G Gliye HDL-Js,uK clile
als ol 53 olas laghse 50 OIS 5 (J GRas5
Yoo o Ve 58 59 00 (o bl oslae 553 S
058 b awlie Hu G (g pSHLS A ) 4 a S e
LDL-Jy i ol loine (ialS  caw  aald

G

G0lox sos 086 Ob Gaieds sl (PSS GRasS 9
L oM L8 poe slagsn s Bal XK L Ko
M S o0 0SB S sl Gl ad s el
Loy Som sbln Dome So8 Garie Laghasly
oubead 5y (A5 Cnl 59 59 (paad eadh Gaaal (L) 5l ges
o8 020lse O s JanS BB sad 5yeaS G0 (pide
stasle dilis cae 5o TV e sugs LS sla
srasle S ghlan (Ao ads saaline Glhley o (o5
D90 S JSde o) € alals ol W 8 LIS
Jass Ghas3s 53 Gl 5 Gl a0 8 Bk s sean 3l Gy
Gulsa a3 o8 E Gl sl 58 olKea
Vs (3,108 alls 131 5o IS

8905 39 8 3 (B Vs Hasy SES GRA5 59
o ad BEL A w8 Gl fae (2aK s g 6iS il o
aald 058 b wwlie Hu 55 sa a8 JualS ws s
oLk L9 Gud W8 s usn Hlapae Lol g Hla e
2ol 69 S L drmlio Ho adilas 55 50 5o aolgn (sa
Osa 98 Al o (o gl sam Gam SSse o9
23 0L 5 sa GBAS o8 S ulag) wu s
case by phawe clagise 5o [KSon goolac
9 bisSHE GaS5 5y pom 5o SHE s Sl e (uals
286 Gl L8Ok Lol s SEK Sl i s asag
Olsn 5BG Guad wespe G Vs sadh (el it
wiedls S5 Sl wase 5 0o 18 sl 5 S0
able oSeslal daa 5 S glagadls b))
39 00 A8 Sl Sl sl gy a5 Gl g
O3 Griaaa 5 a5 SUK a5 san (558l el
il 3923 (58,590 Sue

0 Bos sBle sam s LS ORasS e
O (2or SR s o s g cobs 4 oL
Ololans o9 ool clpnis dlaa 5 Goa 2oy AN 0l
9 Sooe 2olse IS Case oS ol b 4 M

SIS Gl e (FBuse - B lagslen Sass sha (il

YANA

cnbo 4 ObMs 5o osa oo DA sgae T o sdi e

oo oo e Ghlan cpl Lu aless Ciaa dlaa
OAS Cons BA Y e 4 (g silsa adbiso Ghas5y

5 pb Uil posw sl clle o


https://ijem.sbmu.ac.ir/article-1-1042-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-03 ]

1KY Cotgs) o) (golad oo o (G090 iyl panploslio 9 jayii9s3 22£ galan YY¥

o pe eSHlke 5 oo laaal GaalSd il
T a0 5 5 sl

Sde o oGS Ghassy () slacusgias ddaa
s O3 S 5 elie S0 S e ddalae o0
olady olaad Sinlhel peald oue Gl wiesla 3.0
9 o slay gu alaas ) soliii) cldlas e Hu (5550 A
o3 el 58 S pladsn lagaala oSe)lal
o sl oo glas sl o sladily psans
Ssse o8 Slgiee OLHsAsw ) Hlise e (lsieds
il dies g o9 slapy clile DA

References

1.  Abou-Seif MA, Youssef AA. Evaluation of some bioc-
hemical changes in diabetic patients. Clin Chim Acta
2004; 346: 161-70.

2. Santaguida PL, Balion C, Hunt D, Morrison K, Gerstein
H, Raina P, et al. Diagnosis, prognosis, and treatment of
impaired glucose tolerance and impaired fasting glucose.
Evid Rep Technol Assess 2005; 128: 1-11

3. Davi G, Sanitilli F, Patrono C. Nutraceuticals in diabetes
and metabolic syndrome. Cardiovasc Ther 2010; 28:
216-26.

4. Juurlink BH. Therapeutic potential of dietary phase 2
enzyme inducers in ameliorating diseases that have an
underlying inflammatory component. Can J Physiol Pha-
rmacol 2001; 79: 266-82.

5. Moreno DA, Carvajal M, Lépez-Berenguer C, Garcia-
Viguera C. Chemical and biological characterisation of
nutraceutical compounds of br occoli. J Pharm Biomed
Anal. 2006; 41: 1508-22.

6. Higdon JV, Delage B, Williams DE, Dashwood RH.
Cruciferous vegetables and human cancer risk: epidem-
iologic evidence and mechanistic basis. Pharmacol Res
2007; 55: 224-36.

7. Keum YS, Jeong WS, Kong AN. Chemoprevention by
isothiocyanates and their underlying molecular signaling
mechanisms. Mutat Res 2004; 555: 191-202.

8. Jeffery E, Araya M. Physiological effects of broccoli
consumption. Phytochem Rev 2009; 8: 283-98.

9. Johnson IT. Glucosinolates in the human diet, bioav-
ailability and implications for health. Phytochem Rev
2002; 1: 183-8.

10. Wu L, Noyan Ashraf MH, Facci M, Wang R, Paterson
PG, Ferrie A, et al. Dietary approach to attenuate oxida-
tive stress, hypertension, and inflammation in the
cardiovascular system. Proc Natl Acad Sci U S A 2004;
101: 7094-9.

11. Lee J, Shin H, Lee Y, Kim A, Lee M. Effect of Broccoli
Sprouts on Cholesterol-lowering and Anti-obesity
Effects in Rats Fed High Fat Diet. J] Korean Soc Food
Sci Nutr 2009; 38: 309-18.

12. Murashima M, Watanabe S, Zhuo XG, Uehara M, Kur-
ashige A. Phase 1 study of multiple biomarkers for met-
abolism and oxidative stress after one-week intake of
broccoli sprouts. Biofactors 2004; 22: 271-5.

@l ol 4 HDL- 5 il e yus b a5 5
s o HDL- J 50wl (8l 5 el Si55581 peals
oaiy e saalie YU jas 59 3w 8B ot
Jid ciw)y bS5 586 gdine) o Jlaal LS 50w
fol ke DA slanor Sl s 5o Ko s
b Jlasl bl (Y Slaad 0l g0 sl padsT callas (nalS (A
2ia ol O euSsla g sine pio Gl (sl e slans
Glaasl S a5 (plewdly Sosad 4o 5o 5 saae

1S JaT T el Sl (7 Nl 4 gl
OBAS a5 gleagy SRS el Jssiel

13. Cordova CM, Schneider CR, Juttle ID, Cordova MM.
Comparison of LDL-cholesterol direct measurement
with the estimate using the friedewald formula in a
sample of 10664 patients. Arq Bras Cardiol 2004; 83:
482-7.

14. Shapiro TA, Fahey JW, Dinkova-Kostova AT, Hol-
tzclaw WD, Stephenson KK, Wade KL, et al. Safety,
tolerance, and metabolism of broccoli sprout glucose
inolates and isothiocyanates: a clinical phase I study.
Nutr Cancer 2006; 55: 53-62.

15. Hanlon N, Coldham N, Gielbert A, Sauer MJ, Ioannides
C. Repeated intake of broccoli does not lead to higher
plasma levels of sulforaphane in human volunteers.
Cancer Lett 2009; 284: 15-20.

16. Christiansen B, Bellostas Muguerza N, Petersen AM, K-
veiborg B, Madsen CR, Thomas H, et al. Ingestion of b-
roccoli sprouts does not improve endothelial function in
humans with hypertension. PLoS One 2010; 5: e12461.

17. Riedl MA, Saxon A, Diaz-Sanchez D. Oral sulforaphane
increases Phase II antioxidant enzymes in the human
upper airway. Clin Immunol 2009; 130: 244-51.

18. Gerich JE. Type 2 diabetes mellitus is associated with
multiple cardiometabolic risk factors. Clin Cornerstone
2007; 8: 53-68.

19. Fox CS, Coady S, Sorlie PD, D'Agostino RB Sr, Pen-
cina MJ, Vasan RS, et al. Increasing cardiovascular dis-
ease burden due to diabetes mellitus: the Framingham
Heart Study. Circulation 2007; 115: 1544-50.

20. Nicolucci A, De Berardis G, Sacco M, Tognoni G. Prim-
ary prevention of cardiovascular diseases in people with
diabetes mellitus: a scientific statement from the Amer-
ican Heart Association and the American Diabetes Asso-
ciation: response to Buse et al. Diabetes Care 2007; 30:
e57.

21. CA Schneider. Improving macrovascular outcomes in
type 2 diabetes: Outcome studies in cardiovascular risk
and metabolic control. Curr Med Res Opin 2006; 22
Suppl 2: S15-26.

22. Collins R, Armitage J, Parish S, Sleigh P, Peto R. Heart
Protection Study Collaborative Group: MRC/BHF Heart
Protection Study of cholesterol-lowering with simva-
statin in 5963 people with diabetes: a randomised
placebo-controlled trial. Lancet 2003; 361: 2005-16.

23. Baigent C, Keech A, Kearney PM, Blackwell L, Buck
G, Pollicino C, et al. Cholesterol Treatment Trialists’
(CTT) Collaborators: Efficacy and safety of cholesterol-
lowering treatment: prospective meta-analysis of data


https://ijem.sbmu.ac.ir/article-1-1042-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-03 ]

YO o wdyy MSopcalsr g il IS s Isle e

from 90,056 participants in 14 randomised trials of 28.

statins. Lancet 2005; 366: 1267-78.
24. American Diabetes Association. Standards of medical

care in diabetes-2006. Diabetes Care 2006; 29 Suppl 1: 29.

S4-42.
25. Campos H, Genest JJ Jr, Blijlevens E, McNamara JR,
Jenner JL, Ordovas JM. Low density lipoprotein particle

size and coronary artery disease. Arterioscler Thromb 30.

1992; 12: 187-95.

26. Dobiasova M, Frohlich J. The plasma parameter log
(TG/HDL-C) as an atherogenic index: correlation with
lipoprotein particle size and esterification rate in apoB-

lipoprotein-depleted plasma.Clin Biochem 2001; 34: 31.

583-8.

27. Frohlich J, Dobiasova M. Fractional esterification rate of
cholesterol and ratio of triglycerides to HDL-cholesterol
are powerful predictors of positive findings on coronary
angiography. Clin Chem 2003; 49: 1873-80.

Grover SA, Levinton C, Paquet S. Identifing adults at
low risk for significant hyperlipidemia: a validated clini-
cal index. J Clin Epidemiol 1999; 52: 49-55.

Kahlon TS, Chapman MH, Smith GE. In vitro binding
of bile acids by spinach, kale, brusseles sprouts, broc-
coli, mustard green, green bell pepper, cabbage and
collards. Food Chem 2007; 100: 1531-6.

Dunn SE, LeBlanc GA. Hypocholesterolemic properties
of plant indoles: Inhibition of acyl-CoA:cholesterol acy-
Itransferase activity and reduction of serum LDL/VLDL
cholesterol levels by glucobrassicin derive-atives. Bioc-
hem Pharmacol 1994; 47: 359-64.

Takai M, Suido H, Tanaka T, Kotani M, Fujita A,
Takeuchi A, et al. LDL-cholesterol-lowering effect of a
mixed green vegetable and fruit beverage containing
broccoli and cabbage in hypercholesterolemic subjects.
Rinsho Byori 2003; 51: 1073-83.


https://ijem.sbmu.ac.ir/article-1-1042-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-03 ]

Vol 13 No.1 May 2011 Iramian Journal of Endocrinology and Metabolism | 114

Original Article

Effects of Broccoli Sprout Powder on Fasting Serum Glucose
and Lipid Profiles in Type 2 Diabetic Patients

Bahadoran Z', Mirmiran P2, Mohtadinia J3, Hedayati M, Shakeri N4, Hosseinpanah F*, Azizi F#

'Obesity Research Center, Research Institute for Endocrine Sciences, 2Department of Clinical Nutrition and
Dietetics, Faculty of Nutrition and Food Industries, Shahid Beheshti University of Medical Sciences, 3Faculty of
Health and Nutrition, Tabriz University of Medical Science, “Endocrine Research Center, Research Institute for

Endocrine Sciences, Shahid Beheshti University of Medical Sciences, Tehran, |.R. Iran
e-mail:azizi@endocrine.ac.ir

Received: 20/10/2010 Accepted: 22/11/2010

Abstract

Introduction: The aim of this study was to investigate the effect of broccoli sprout powder (BSP)
on fasting serum glucose (FBS) and lipid profiles in type 2 diabetic patients. Materials and
Methods: Sixty-three type 2 diabetic patients were randomized into three groups: 1)10g/d BSP,
n=21, 2) 5g/d BSP, n=22 and 3) 5g/d placebo, n=20. Serum levels of FBS, total cholesterol (TC),
triglycerides (TG), LDL-C, HDL-C were measured before and 4 weeks after intervention. Results:
After 4 weeks, broccoli sprouts powder induced a significant (13.5%) decrease in TG
concentration in group 1, as compared to controls (p<0.05). Higher mean concentration of HDL-C
was observed after 4 weeks in group 1, compared to group 2 and controls (p<0.05). Atherogenic
index of plasma was significantly, lower in group 1 as compared with other groups, after 4 weeks
intervention (p<0.01). As compared to baseline, FBS and TC decreased significantly, 19.6% and
16.5% in group 1, and 12% and 12.5% in group 2, after 4 weeks. TC: HDL-C and LDL-C:HDL-C ratios
significantly decreased, 12.3% and 10.6% in group 1 after 4 weeks (p<0.05). Conclusion:
Administration of broccoli sprout powder had favorable effects on lipid profiles, in type 2 diabetic

patients.
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