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Introduction: Free radicals especially reactive oxygen species can produce some disorders by
damaging biomolecules like Deoxyribonucleic Acid (DNA), proteins, and membrane lipids. Lipid
peroxidation in Low-Density Lipoprotein (LDL) particles and membranes of hepatocytes are involved in
atherosclerosis and liver disease respectively. Non-enzymatic glycosylation of proteins is involved in
complications of diabetes. Antioxidant-oxidant system imbalance can result in emergence of free
radicals’ destructive effects in long term. We studied the antioxidant effects of a food spice, namely Piper
nigrum, on the above-mentioned reactions.

Methods: Total extracts of the black pepper were obtained and identified. Hepatocytes of rat were
exposed to tert-butyl hydroeroxide (TBH) (1.5 mu) and amount of malondialdehyde (MDA) resulting
from lipid peroxidation was measured in presence and absence of the plant extract. Alanine Aspartate
Aminotransferase (AST) released from membrane lipid peroxidation was also measured. Glycosylation
changes of hemoglobin and LDL oxidation were measured in the presence and absence of the extract
and percent of oxidation inhibition was compared with that in control subjects.

Results: The results showed that Piper nigrum decreased MDA formation by 17.78% and AST release
from hepatocytes by 33.3% at a concentration of 10 ug/ml, and decreased hemoglobin glycosylation by
17.35% and at a concentration of 0.25 ug/ml. The antioxidant effect was very remarkable at the
concentration of 1 ug/ml.

Conclusion: This study showed that Piper nigrum has a very strong antioxidant effect at applied
doses and it can be probably used as an antioxidant and food supplement in diabetic and liver disease
patients, and in persons susceptible to atherosclerosis.

Keywords: Antioxidants, Piper nigrum, Low-Density Lipoprotein (LDL), hepatocytes, hemoglobin.
- J

YW= PYVEEYD tples YW= YYOAVAY 1ol () opplb dbiis Cpds Sladss Jloy 5850 o (LU (oMl (6500 lise ool 1 Jghume s hiun g5
gh_naderi@crc.mui.ac.ir : g xS o

P)LQ? O)‘-o-w crvb.) D)s.) N ul.mm}


https://hakim.tums.ac.ir/article-1-369-fa.html

[ Downloaded from hakim.tums.ac.ir on 2026-07-08 ]

venp ol Jals  SlawsTT 5T 31 <>

03>

s gt DNA G pimod 2 L3S 30 30 40 ol lms] b Ja G ouST (5lo4i 557 o g 0 L5l 5 Lo IS0 5] A0 A
JJ,J/‘;LAJ}L.« AJL%.!JJLDL GJ.; DL Lé.{.::./ &j:.ﬂ/.l:.«fcg .L’..’.(qur:r/b ‘;.fy)t"/ .L’a{,.f;';a ‘gf[«’;é ‘5[0‘;/}? é g LA/,:/}'/’
gl A Cgls L) Ok w5 UaeSs oot Tk O (5uliF iman 5 (5 solo 5 g ASs 5T LSE
o2l g3 02,85 Cde Y b 4o ST sl JSsl, o SN g bl L i o kST 5 (/‘_,b'f/ e J.:Lo“f.w
s s okt 55 Sl STy sl Jali ol 4 sl il 5 ST T ) anlllas

ué":k’.}.‘.‘-""“f- <ol 5o Ay o po d{-@d:—wf"l;@ ..Q:;duwj 41.{4'44._.4‘]_4'0'0)[4& /..«L’.g/:)lj L;bg)
o 5 0sbae lé 5 ypuim 13 (G O gouslbenS Ty 1 ool ddilllig Gllo Oion 5 5,5 41,5 1/0 MU LS 5 kep
s el (g S 0 k] i (gl O gtk ST I il 0ds 51T (AST) ;L.a.ﬁ'ywigbyg.wfﬁ)’f
Jﬂ/“/)lﬁ.d A2 40 J/j:"‘jwjj."‘}w AJL\AF eré.éJJJ.bJAj,J'LDL &W/M/wabﬁjﬂ Jx‘”“ﬁj}'{“’bﬁ
o3 S deilome S5 4 S

JIAST (silwle, JNVVA |y dedlll g5 S alle Ol pma o)+ pg/ml clilé s ol Jl5 45 315 OLY anJllao ‘ﬂ/@b':l.u\:élg'
Sl ) S o ylgo JNVIVO O s 4 o/Youg/ml cblé s/, ungﬂ Ok (ki8 Do 5 /YY) 54S slad sl

g pRanize by Wug/ml CLilé 45 LDL O gouldnnST ylgo s ol
J/;JPXMYQ&/M/‘.}_&’/’W&J'M.LJ 03 5w glackilé ys ol fili 45 5 J&’w&ﬂw/:‘sﬁf%ﬁ

s 31,5 5 S Sl Sy lay (5 el faKo 5 bS5 St 40 O ] Ol o Yot 5 ol

.J_}o.: ulé:..«/jj/L(w{;f“f
e s0n « 5ubeS Jbos DL ol Jili laS)benST 5T 08 519 JS
Aol )3 9 B oo p ) e Eludlnd iy sladpul daigy) YUK

A e o8 Moo R el sl el s e 0 L sl e sy ST IS,

$d il 03,5 alice (¢pddeds puss . .z .
72 S 20 g GBS G B S 08 i g 0 G55 sl el bl
sbam sl o i )3 35250 SlaguSiyn Ggralins]y

Sse s3oln 35 5 oy Sl g, 53 wazdliS o s ’

‘ . sbajiiSly 5l sb ool iy cuss ) 295 5 ,Slas
bacadplis grzan 2500 bl Gl Jolo BB L 5 sSge o s s DNA & gilies]

S Ol o Byys — (ol o lom LS g iy
e (V= ¥) 23,5 jal 5 a8 (gj S ST
I> Lo il ) 2 Jos OS] b 50!
- M= 2w ol )l (> st ve 3 SN (¢ 23l

LS 5 e Ol ol JKool, = Siee 4 dags Loyl . ]
)’ 2y ) Lf' J 20l sgw yo)les 4 A>g L )’ )1 M‘yu—n 31)1 dqu-gﬁ’.-") (\w) ww uf)w Fﬁ)gw
3 3506 by oyl 5l sy oo S5 4 (690 (slnST ]
Slos e S0l 05bg0 s J(A) AiiS” L b laenST Jolds
o - s o3k J;L» 4 oIl 5 Gprlesy Cllw Sials 4 e Veludl e oy ladesl gnulinns]
S1A)0 9] Cwd 4 a1y 365 Loy K 5ego jus , . . ) .
jLi ) )EM N o ’ 9—>|J )J M)TJ:; 3L 0 &S 2900 ) 0 )Slas g (et les (438 (G jl g Lis
H RS e 0 9 St 2 Sy OB ol gl a5 ) cdBs Lag)lew 5l (g)lwm
oluSy Sl ol s 3] oladss (- 3Y) WS
5 Mlodsluy il a1y asgndy5 9 Jald cpuw 3l o s alls

lio @ Cuadl LDL )3 39290 (sl g (ygamlipansT )
Slojs Cenl 5 59,l5 5T 33554 1> Lgy el (0 V) x50

L9 Mg glannST slo o il S1 0 (559551 9 (595 wlie
siise il claciin ol dex (0 5 F)
D el Sajglen glalis 3 35250 oy sl

! Poly Unsaturated Fatty Acide (PUFA)


https://hakim.tums.ac.ir/article-1-369-fa.html

[ Downloaded from hakim.tums.ac.ir on 2026-07-08 ]

OLlea 9 (5,30 Jaede 557>

@

S sl Jolw 5l aasuie jlide :ASTg MDA (g p5's 31w
S g 55 Gyal e yd g Lzl (V+# cell/ml)
Oli—o 9 8,5 51,5 V/OmM(tBH) sluS'g 59,00
e 4 o)las jeas g olé 5 okd ades il eglle
OYO M g5 Job 3 i SppliensSly Sl S
S sla Jolw il jlade slod o (VA) A (g S0l
5 b5 1,8 V/omM(tBH) & jglome 53 g 0,5 Lzl
Lglm_f— M] ).i)L.w ;gu uly..c A ol .)‘)1 AST W))j u]).uo
olas joi 5 Ol )3 (G ol Jl (36 ol
o o gSejlulman oS, b Sl eolarwl U
oo bl nslsen (sl jsSilS e Gline (5503l
oxlatwl dlasilis oole laie 4 EDTA jl 5 ans Wl bl
</V¥ Nacl Jodoee L )L dw 50,8 sl JoulS w335
Oplpmge S|y oo S g 5 38 e S Voo
Ny /o) and bl ) 2 dee ¥ b oxi 3 jop ln oS
50030,5 by 15w CCI4 , ) Lo +/0 55 g PH=V 4l
SL8s8 auY woud I Sos yiibio jl ealatwl b odds 3 Cuand
9 V) a3 s Sy g b el gen clle g i
Hlee (59 yo Jald ojla e cly 5l (6,50l jglate 4y (VY
(o)kas (gol>) s (lois ds dg) (g puo ¥ 1ALl oy uan Dl 5SS
Laady plos d (o 00,5 Cbl (o)las 181) Jali 4
Ve Ommleliz 5 20> £S5V SIS o> £S5 0 mglSgen
B8 4SOl el VY o & g b a8l o yd )5 us
odld Sy ZY' TCA d\l.\_w9 LY c\b)ﬂ uu}lf?oh B
Yo o/+) Glaw 8,8l Y ml ol Cgwydn .
ay g o sl Jloy /¥ SJIST sl +/0 ml g PH= Y/¥
oo b ooy jly 8 e (gyle o celn ) G
3 o g LS Y sl Sy IS (65 /DML 45 5 pe
Soyginbss Jodowe /Ml ¢ gy mlo 51 Y ml 3,8 s
S S0l Y zao g 13,5 ddls] “j 4 ,Yao o/ il
Oleie d sals b wgi o d)_So}\A_S\ XN Ol)‘fc W
(VY= YF) b a8 )3 a5 50 dio 50 o e Dl joSUIS
oKl edlawl U Jloy 3y Ldbgly ;o5 5l LDL
L yVg0 o/+) cpdlo lawd 3L )3 olSST 5 b 548 bl 5l
L oSl a sy ¥ glod o celuw VY @io 4 pH=Y
s glowdly o ¥ jo il oS iy oplay 0 3
Jolome g 033,85 @8] T bty ey V/YS¥EE 05

! Malon Dialdehyde (MDA)
2 Drabkin
3 KBr

P)LQ? O)‘-o-w crvb.) D)s.) N ul.mm}

) i gmlienSly Sl b ond plosl Clisios 5
ool sl Jals (V) laols 5 Lo} 5 Svge Lo
O s Oresly PB4 il g )15 ey
s 313 3959 e 03l oyl ogse 53 0gMe 4 g A3l o
)5S 9 Uhe Sl g 0al pygi g8y g e 4l Jalb
Sy g 0dne (Sohe g) 0 )l 4 0)0 5w g el (SIS
Pl ) lp g wodd g oaiSe S ((SB3L e 03 Lol
S9r5 = Ol (VF) 295000 ) 4 (238 sy gouns ]
0Pl 9 08 (e 0Lj Lacsgis Jolie ) i (oL
L (V0) cuwl oty 3l a4y p Soue S yome g gyl
s lannS] 5l sl @ g2y b)) oS ol 4 0
n ol 03155 pmolianS cquil i) miumsas duo s oluas
Ol gen (w3l b (0B § LDL (yguslinns] (s
sdnliie ©yg0 )3 b ulS (b ol 340 Cuns 29290
0le= ) S ole cer s olS 0l ) eogllas b

Gz 0y 535 oo 9 5o,lSls il g s

FLNTTY

4l 9 4t ol Jalb il (059 £ 5 adlllas ()]
=3l S 90 b S S olelid (eglpn digel
L adogs e 5LalS oylac s 03905 (33 |y o odlio
FerS V=V pelatacnin b ans (Slud by 1 eolil
090> 4 (rjg ol 503,549 ) 048 oanl il
agasyp Ve JsIas ool Jlasl gyl Je do )1 S
8 ooy o celu YV Gde 4 5 10,8 aslsl Vs lsis
el ] 5 b8 LS 5 g JolS bl Jae b 45 03l
Glo |y oyl J51s Slgime ilo J2IS Loy Lo 5 995
Sy 005 aseie b oS Sid el add 9y 5 03900
e Glie > Jols B ojlase A 4
oialejl g Jolye gl a2 095 5l e 5 J> DMSO
GAS Cmogilen (5] Cusd 4y jglaie 4 (1) 05 (65065
o i Il opy89)lS Ly pl o (9o (0955 ot Sl o
Jobre Ly s 8 e A5 (S8 SIS g b (oS
3,5 oMl (198 Jglowe (lgis 4 &S S g Sl
3 g ad 030 gt 5 3L 53 03905 (B (ygh |y AS
OSee Jodome 9 03,8 Slo alols (jgen (390 (fgen
aiBd Y e 0dd s clacuwgla (Wil cowy
Sop 5 &5l STy ol ol L oSl 5 05 5o il
Ladobow =l ) sl b S ojluil o) sla ol

(W) 89 030> )18 & (59 (sl


https://hakim.tums.ac.ir/article-1-369-fa.html

[ Downloaded from hakim.tums.ac.ir on 2026-07-08 ]

0 oY N glacdale jdolw Jald oylac 45" 1 6ol

Mg ZYIY 5 0/ VYA sy an il e 3 259,500
plary )9—E"‘°‘\—"\—§u‘”—’l’°)‘ 2 a8 )L@(o I, MDA

(v Js») cd )5 plosl dAef LSLR’J?L“’ jl AST L;"“.’-)"l &y
N glacdale ol Jald (alls ojlac oS 0 0ol lis
holesl )3 g5 0 AST ol et jl wlo duopd YV/FQ
cd)S plol ] (ygmdj9SulS 25 SISl g joliaie 4 &S
Jos 5l gl 2o )3 WY VO/VO OY/Y 55 4yl Lo
S alojl oV Jgi2) 3,5 oo sl san (g joSelS
)5 ploul LDL ygmoldpnST s Sl 31wy jolaio &
Ll e pSesSen N ekl )3 a5 S asele

ve s olow Jils (SlansTl 5T 31

<

s 4 g didlw PH=V/¥ L Y mg/ml clale L EDTA
93l adg S b g A5 sy Sou gLl gl Al y 4y
Jdiie 58 5Ll gl dg) 4 KBr b bglsee (slawMy S5 5L
EDTA Jslowe 125 i (slowsdly Jslona o8 (s bo 4, 125
A dtas Mol S Ayl )5 g3 JolS jobo @ lndlg) 5 3,5 1,5
yB8Feevepm joo L celw ¥ i dy y5ig; 0 g
LDL 55l celw ¥ il da Lowodly 5l o Tas b s .8 )8
e 3L 5l sy (Y0) conl (gjlulis 0B &S wib o
) bl_i:] (Y;’) A )L\_Qn u.._uu 6)91 LJ"’?) LLDL W9)J
Nlacdale 008 0SSt (VEF PM) (e Sldlgus jgui
S lime 9 oLl o)las i pg/ml +/<¥D 9 /YD /0
YY¥om > ojlac 488 5y > ;0 LDL jamoliown S
5 S5, Y bl ym (YA 5 YV 5 Y0) 43S ()

ol 0433,5 (5155 ¢ p3dlds uSSlo

) '3 3 i o pobo 4 )13 VL gl b
L 5 .

Liss (V Jga) b3 plodl (suS slacumgla p ol

o diged 50 daBd Vov &y S diged jo andsy ¥r g

() 5loges) al> islsal

obiu JAl8 o jlas Alids glaclile ;o aiS slad gl 0 4] ga0 alleusen jo (Sauaad () gaculascas] y3 o ouddi usd 93 MDA () jas sl -V Jgaa

-t

=y TeT MDA Corf MDAGNILY b lee o <k =
Ol ST iR (Mean + (Mean £ (ng/ml) o
- WYODAREYY/Y- VRS YEESITY .
WIYA AFAY/SOEDV/AY ASAVAVEFT/BY Ve "
o/ VE-VIAFEADANFS ASAYAVEYSN vi o JA3
vy VESY/FAEY - A/FY WeravEs. vy /b

MDA 5so ussen s b slia tBH(1/0 mM) L 830 Lo 5T Lasf s o slawe Jili o jlome ilize slaclile b 5 QAT L1 Lo st o cuausilia Vo lolia
cveal Gl 3T HU tu uSilio gae 4o .silois Lo MeantSD &, po 4o oo v 0 Slae) .oy S (6186 5105 0 Y0 nim o Jsb oo sad i

olacu JAlS o jlas Alide glacllle ju suaS slad gdew 0 ) gau yu Guuasd () gaculascas] yy (o suds J3TAST ol yae deslia -Y Jgua

oy TestAST (/L) Cont ASTéU D) oiee oo CEE =
uwv.»....sl ohals (Mean +SD) (Mean * (ug/ml) *
- - /SVEF/VY SO/VALE/TA .
VAN OY/YAEY/VA SA/AYEY/FA Ve .
/-4 aANAEA/S V-8/A8EV/VE via ol JA8
VV/AY V-AIYoEO/VY \YY/ALY /55 </b

JTLAW.JT!JKOJJL?.&tBH(,/OmM)L.'A&fa:lLaj/..A:l").s:JJéé&u‘ﬁﬁb‘)l.‘é.‘: A_ﬂ-L’LA-AGL@CAAlC pj?&ﬁ’&]&mﬂJ-’&:&uﬁé‘d Vo T ulaas
LT L e uSlso sue sa uilsns Lo MeantSD & o 4 8o crvvs @ Slael i3S s Ss5Il VE o i g po b o p5il culles Gliee 245

Caenl

oba Jild o las GLACIAE &gl 53 (12 918 902 () 920l 5 9SS () 30 desliia ¥ J gua

05955 oo w03 (Mean SD) g8 iz gliwe (Mg/ml) olas o5 il ols
- NARAETR I - (UssS)
W/ YNV oY y i
\O/Y0 Y edEefeeye .o ol Jald
WIYD Yoty .IYo

M.MQﬁ/o@ybjf@wJuoyuM@wJ&gl@;ﬁl& L:J_EJ_)S“‘_;&J/LAUZ'JJJ&AL_}SJKJ/MJJIQ;O)L}*:JKM_}/‘;%UQM
ot tilo it Lo MeantSD & po d oo ] v 4 dlac) w48 drialas G griidl 5 5SS Slgo oy g (5 uS6 5l ££ Ynm o dsb o3 5o oda Glie
vl Ginlo 3T HU de Sl gac

"lag phase
s> (gl dloxe


https://hakim.tums.ac.ir/article-1-369-fa.html

[ Downloaded from hakim.tums.ac.ir on 2026-07-08 ]

alew lils (1x10*-3magiml)

D 20 40 GO 81 100 120 140 160
(aida ) ol s

O')Ko.b 9 ,_5)3[3 éu)‘-ﬁ )SSJ
——ABS(Cont) |

~8—ABS(TEST)

180 200

LDL () gawulaawus) yu Ypug/ml cldle ju olacs Jili o luas A1 -Y lagad

VAT bile L) o Slilsca o sloe o ol&itlo 3T Ll s slucs Jili a3 oy lme Sial lio o o S5 S0 G il L 5 QATILDL 3/ ol cile

tih g pSa il sk GpuanS Lo oo sie sl YTE g0 sl o sk JoSii5 <S558 Gl s e s S G108 (5N g0 55500

Jgr0ai i S gigslin @l 3l blao )5 00l oyl .cd S I\
o=l g aily eaiS cblas Sl S IS5 g LSy g0
GSH LS 5l 555 e (il Sial5 L 1y 5
Py S ge 1> ALT (o5 (ials 5 Jo5 (slaog)S
L awsslas p Piperine , 51 o) a sl .cwl ool olis
S eblas ¢ S5 e adlid oSy &S Silymarin
Gladdlas g Olallas oyl 2ols (YY) Cosl 035 > 1) (65208
9 LSJ-:S dl_mwyu 9 LDL ow‘%w—f‘ S99y b &5
ol Jald a5 RUL olis ﬂrvi.)l.) Pl.?d] OulSsen ad gA8
ol 3 olssiee 9 sl Jly8 0 2l Sl ] Cools |
s 2 it JoSo 5 e I S oliie &

Dges 03l 59 ,ISulg 5T 4 datans 31,31 g (e (Snbs

References

1- Leuke DS, Rankin SM. The oxidative modification.
Biochem J 1990; 270: 471-748.

2- Laster P, Midori H, Toshikazu Y. Antioxidant food
supplements in human health ... Sandiego: Academic Press;
1999: 371-372.

3- Cross AR, Jones OTG. Enzymatic mechanisms of
superoxide production. Biochimica et Biophysica Acta
1991; 1057: 281-298.

4- Delattre J, Bonne Font-Rousselot D. Oxidative stress, free
radicals and geing. Biotech Lab International 1998; 21-23.

5- Cross C. Oxygen radical and human disease. Ann Int Med
1987; 107: 526-545.

6- Miki M. Free radical chain oxidation of rat red blood cell by
molecular oxygen and its inhibition by a- Tochopherol.
Arch Biochem Biophys 1989; 258(2): 373-380.

7- Halliwell B, Gutterridge JMC. Role of free radical and
catalytic metal ions in human disease: An Overview
Methods in Enzymology 1989; 186: 1-85.

F)LQ‘.} O)Lo-w ‘rvb.) D)s.) N OL.M.\A}

G5 Al 9 Sy
S Slauwgila o)lpd (onlipnST g (g )
i 5D I o Ui Sl ST 5] 5l ol Jald
islbe a1l 3155 puslSgen sarilnd 0d 53
i ) Al o 138l o0 il L ) sl as ol L
1 jed 4 atusly yobo @ olow Jald 55 LDL jguslius]
ol J-ald oS S 5y aS Logl 5l Sl sl
byl s,y 0959 Loy, Sesquiterpenoid olus

oy Sy (V) Conl dgs BB olow Jalb SlagusT sl
3 Gt o el ol el olw Jals 0 ploc]

135 (1) ol 015 )55 s 35S 55— smbs ol 5]
oyl )3 39390 L3I K Piperine y oS (6,505 Guiss

8- Rice Evans CA, Eurdon RM. Free radical damage and its
control. Amsterdam Elseri 1994; 113: 46-49.

9- Leung FY. Trace elements that act as antioxidants in
parenteral micronutrition. J Nutr Eiochem 1998; 9: 304-7.
10- Urtis CA, Ash wood ER. Fandamentals of clinical
chemistry. 4th ed. London: WB Saunsers Company; 1996:

299-301, 341.

11- Peng J, Jones GL, Watson K. Stress proteins as biomarkers
of oxidative stress: effects of antioxidants supplements. Free
Radic Biol Med 2000; 28(11): 1598-1606.

12- Chan AC, Chow CK, Chiu D. Intraction of antioxidants and
their implication in genetic anemia. Proc Soc Exp Bioi Med
1999; 222(3): 274-282.

13- Kempaiah PK, Srinivasan K. Antioxidant status of red
blood cells and liver in hypercholestrolemic rats fed
hypolipidemic spices. Int J Vitam Nutr Res 2004;
74(3):199-208.


https://hakim.tums.ac.ir/article-1-369-fa.html

[ Downloaded from hakim.tums.ac.ir on 2026-07-08 ]

oMl S b gy il 1ol ed g sl . aLE Gilas 2 i pre —\F
XYY YD XFY XEY FV- XVO FYVFVS YPA AYYY

15- Chevallier A. The encyclopedia of medical plants. Dorling
Kindersley Limited 1997; pp. 80, 91, 95, 182, 246.

5 =0yl GlalS 350 e gliiwl g (g Soslac .o Cay s pliacs —VF
A Y Jlo . ole ol )l 2ol Aol (olulid sla by,

17- Buege JA, Aust SD. Microsomal lipid peroxidation
methods in enzymology. Methods Enzymol 1978; 52: 302-
310.

18- Cook IA, Mitchell IB. Viability measurements in
[Jammalian cell systems. Anal Biochem 1989; 179: 1-7.

19- Kostner K. Is oxidative stress causally linked to unstable
angina pectoris? A study in 100 C.A.D patients and matched
control. Cardiovasc Res 1997; 36: 330-336.

20- Fairbanks VF, Klee GG. Biochemical aspects of
hematology in: Burits CA, Ashowood ER. Tietz textbook of
clinical chemistry. 2nd ed. Philadelphia: WB Saunders
Company; 1994: 2020-2030.

21- Fluchiger R, Winter Halter KH. Biochemical and clinical
aspects of hemoglobin 1 aspects of hemoglobin
abnormalities. New York: Academic Press; 1978: 208.

22- Asgary S, Naderi GH, Sarrafzadegan N, et al. Anti-oxidant
effect of flavonoids on hemoglobin glycosylation. Pharm
Acta Helv 1999; 73(5): 223-6.

23- Asgary S, Naderi GH, Sarrafzadegan N, et al. The
inhibitory effects of pure flavonoids on in vitro protein
glycosylation. Herbal Pharmacotherapy 2002; 2(2): 47-57.

venp ol Jals  SlawsTT 5T 31

24- Vankampen EJ, Zijlstra WG. Determination of hemoglobin
and its derivatives. Aclv Clin Chem 1985; 8: 1414.

25- Steven P, Gieseg H. Low density lipoprotein is saturable by
pro-oxidant copper. FEBS Lett 1994; 343: 188-194.

26- Lowry OH, Rosebrough NJ, Farr AL, et al. Proteine
measurement with the folin Phenol reagent. J Biol Chem
1951; 193: 265-275.

27- Regnstrom J, Nilsson J, Tornvall P, et al. Susceptibility to
low-density  lipoprotein  oxidation and  coronary
atherosclerosis in man. Lancet 1992; 339: 1183-1184.

28- Tringali C, Spatafora C, Longo OD. Bioactive constituents
of the bark of Parkia biglobosa.Fitoterapia 2000, 71(2):118-
25.

29. Maskell TE, Winner LM, Markwell PJ, et al. Does the
canning process alter the physiological effects of dietary
fiber in the dog? J Nutr 1994;124 (12): 2704S-2706S.

30- Nakatani N, Intanai R, Ohto H. Chemical constituents of
peppers (piper spp) and application to food preservation:
Naturally occurring antioxidative compounds. Environ
Health Perspect 1986; 67: 135-42.

31- Koul IB, Kapil A. Evaluation of the liver protective
potential of piperine, on active principle of black and long
peppers. Planta Med 1993 Oct; 59(9): 413-7.

PS> (Mg Al


https://hakim.tums.ac.ir/article-1-369-fa.html
http://www.tcpdf.org

