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Study of the effect of alcoholic extract of prickly pear fruit on the enzymes
lipooxygenase and lipase purified from the blood serum of patients with
atherosclerosis and in the blood serum of male rats with neo-atherosclerosis.
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Opa Y Adlad e gadll paliiial 5l dul s ciy, JIgl e ol 2 /6 e 58 ((80.6, 74.6 ,50.6 ,20.7
oalatindly Alabaall ()3 yall 8 e 331 Adlad (5 siaa 8 (alads) Chaatiall Gl il Gliat Albeaddl ()3 jall &
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Abstract:

Lipoxygenase is an enzyme that catalyzes the oxidation of polyunsaturated fatty acids, and the
final product of this oxidation is hydrogen hydroperoxides, which have a major role in
inflammation. Lipase is an enzyme that regulates the metabolism of triglycerides in adipose
tissue and blood. In this study, lipoxygenase and lipase were purified from the blood of the
atherosclerosis patients by using several techniques, such as precipitation with saturated
ammonium sulfate salt, dialysis, and ion exchange chromatography using DEAE-cellulose and
CM-cellulose, respectively, for the two enzymes. One peak was obtained for both enzymes .
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The Molecular weight of two enzymes is approximately (268.5 KDa ) , (91.7 KDa) of the
lipoxygenase and lipase respectively.

The specific activity of the lipoxygenase enzyme was 0.249, 0.608, 3.329, and 12.19 enzyme
units/mg protein, respectively, with the number of purification times (2.44, 13.36, 48.95)
respectively. The specific activity of lipase was 1.54, 1.95, 2.89, and 15.84 enzyme units/mg
protein, respectively. Respectively and with several purification times (1.95, 2.89, 15.84).
Flavonoids were also isolated from the prickly pear extract using the solvent ethanol, and these
compounds were identified and estimated by HPLC. The total flavonoids (Ferulic acid, Gallic
acid, Cinnamic acid, Quercetin, Rutin, and Kaempferol) were 45.2, 88.9, 12.6, 80.6, 74.6, and
50.6. (20.7) micrograms/gram, respectively. A study of the effect of the alcoholic extract on the
effectiveness of the two enzymes in rats with induced atherosclerosis showed a decrease in the
level of activity of the two enzymes in rats treated with the extract compared to the control group
with atherosclerosis. When studying the type of inhibition on the purified enzymes, the extract
showed non-inhibitory inhibition. Competitive to the effectiveness of lipase and lipooxygenase at
concentrations of 600 and 300 micrograms/microliter, respectively.
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(3382 10 33 3000XQ de - 2Ll Heraeus christ Gmbh 4S i ¢ (Ultra - cooling Centrifuge) <l
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) IS Al 5 (5 pal) A€ <y laday ¢ Gl 53V PH=T7.2 23
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CM- a3 51 Jalsall aadind LaS | agd o 5391 Aallad g (g ol eS8 ladmy cdelu / Ja 60 Olisa Jana
i sill Jslaa ) yals ¢ o 40X 2.5 by Juadll 3 sae alascinly 4@l Coais ¢ Sualll 2y 330 4838 cellulose A50
O sl AeS S8 sy cAelu / Ja 60 hioa Jaray yille 5 a8l 53 ¢l 3oV Canen & ¢ ) pinly pH 7.2 2 alaiall
. (Plummer , 1978) 4 a ¥¥) dlad g
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oA 5 Lyophilizer aladiul 4ddas o5 (Cay s Saall aas e Aallae) Jaaldl) dpdat (83 yha e A& 3 gall 21 ja00)
st da 3170 e S 9%90 JAEY) ae Soxhlet saivall (adainy) ol aladiuly 48l 3 sall (1o J sad 5l
a5 a5 83 e Jgeanll a3 (Sridhar et al., 2021) <lis bl s cudall ¢ sl mual s delu 12 524
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Ul gl o) gl w3 5 el 3 ()2 e (e il 2 sSA) e (ALDINO) sinll £ 55 (e O3 a e Ased Ay i g
M}SAAAJJ25 CJ"ELG—..‘SQ WB)\P:\AJJ&&LM 12 }3\.:;1.“: 125“@2\43};43)})@%%@‘65
S sall dnalas /g olanl) alal) A0S 8 0l gad) CLEMAT Lind I3 (g Al jall J5S 55 30 gy gl o3

Ol ) il &laainn, 1.4.2

s digll s Cu ) B anld) o5 Sigma Aldrich 4858 e 4dde J seand) o5 (31 J 5 ptid &1 aladinly Gaainl) o3
slhel e Las 25 2ay g saall oy et cale 38 55 Gl oL 38/ade 500 e Ul goall ansald) 05 51 L g e jall aas
.(Ram et al., 2014)J 5 s &Il de o

il (B il gaal) i 2.4.2

de ganall aill 355k e Ul gl Cie s O3 dsad G de gana JS QLS e gana SO e il gl 4 58 o
Cudae (Al ALl 3k ll) 2 de genall (& il gall S (a sal) 3 krll) s il KU e 38/3de 500 = 1
Lo s2 30 52l auall (555 0e 38/3de 39.78 S 50 JoaSll Galiiudl 3 e senall 8 GU) gl

pdl die aax 3.4.2

e anll linal 6 38 all 0y dall a3 a8 cpall yama (e aal) 30 a3y ¢ JUVL U gl paea 50035 2530 sl Al 3
G Jalaill Jaaall drent o5 aanll a2y 3 jdlae (3383 10 82e) 4y g Cils 50 4 ie A38A) 85534000

« AL 9 @13.\.“ 3

HPLC 43y (S gel) (il 3 5l gasl] aliiucal (8 cilay o3 g8l g ¥ gl a9 (i 1.3

A5 A gy A1 28 S 52l) (3l 555 paliiasal Al il ISl gl A JICEYT e gl o
Al Slaial (a3 e 33 sl e 13y A 3 LS e 7 a3« (HPLC) W) e 5Ll Uil 6 sigas S
(1) Jsaadl (& e ge LS 5 Led caltl) Jslae Slatiad (50 ) pa Y 53dll 3 5500l
il (A gasl) palidiual) b Luaddl al Al 4 gldl) il pal) g dpll) 4 gLl il pall: (1) Jgo

No 3) gmal) J‘A.ﬁf‘ O=) oalididl J‘A—A‘ A Addl) (adds Conc.
Al ) (R8s (Hg/gm)
()
1 3.80 3.80 Ferulic acid 45.2
2 4.15 4.15 Gallic acid 88.9
3 4.88 4.88 Cinnamic acid 12.6
4 5.33 5.33 Quercetin 80.6
5 6.09 6.12 Rutin 74.6
6 7.35 7.45 Kaempferol 50.6
7 008. 8.04 Tannic acid 20.7

iy Ferulic acid Dlied Leiwa) s dui jall Leil 5 5b cabias 20 Al all 8 dadliall LS pall ol Cag e g LS
&JJ‘Bﬁ\)}éﬂ\)ﬂwﬂﬁﬂ\:ﬂ:\s‘gybum‘%m&dw}@cuuu\‘juusy‘wdds‘_gawbﬁjw
aa) ey LS Oy bl a5l ) Haia 300 ) e Jany 3 (NADPH-OXxidase ) a3 Adlad aai JMA o1
e ey JUlbg ¢ aall A HDL-C/ T.C 4w sl (e Jramy a8) ) AdLiaYl ¢ Aladl) (s V) alical il
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Al salall G i (e ie S all 138 jeda (Samavat et al., 2016) 4 sedll dae Y15 Q) (2l yal (pe 438 1)
el e 100/ alade 4,52 caaly M Gladl bl (55 (e pl & 100 (2 <l syl (aals 4paS s (Ferulic acid)
¢ ULl (e SN 8 aad 635 Al dagall LS jall (e 2y e Bae pailads Gallic acid (sl S pall Sty LS
OsSs AAC ¢ g i oI AalA g sl (5 st e QB 48] LS ¢ 50080 Sliaa jiiny 58 dage Abia (yaalall 13g1
Olaall e ity () (gansSlll algaW) (e Jilaill e LI (iaalas Jesy 5. (Rakshit et al., 2020) —ei>d dlias
Acalia ) LY Jaarad e Jrans 31 ¢ A sal e 3 (a il alga¥) i s Lgae oliie S Jasi o ggd AL
6 s padd e Jas 48 ALY ¢ Al Jas AuleiV) LS gl g daa 3V e s dae 1Y) 520SY) Cilaliad
Sl 1aa el (Velderrain-Rodriguez et al.,2018; Xu et al.,2021) awall Jala 5 < o<1 5 Alalaiall ) gal)
al il 8.89 cualy 3 aladl il () 55 (e pl 12 100 (2 4eS Cua (Gallic acid) denbial) salell ol (4 ) die
‘ S #2100/
Balcaall g laleal™ 3aliaall Ledl il LS yall oda (o yet ¢ 3008 3aliae (ailad Ll ailsiia s acid  Cinnamic
S o aliida g dhalipnll (adla Jam (s Sl (i sl saliaall y lae V) Alen 5 (la all AndlSa 5 il 5 Sl
A0 58 g a8y g i (883 g sl A gl i 5 5 Ao sana aalu s Adliaall 4 lal) lleal) adaii 5 (gansll) Slga)
salall o jlaie ey die S yall 138 yeda . (Nouni et al., 2023; Ruwizhi et al ., 2020) 3all )saall dadlsa e
o) E 100/ pale] 26 ialy 3 Glall Ll 55 G ol e 100 (o8 45S Cipeon LS Tpul il
callalall s s 5l 5 lde Y g clill) 4l gl (o aaall 8 Bas siall dagall LS all (10 Quircetine s s sSI) 2z
e s yall J syl KU AR 5 3008V Cilalian ¢ 4y sal) dae V1 QN ial aY 5 jnae 4y o Allad i 0 KU 0
(HMG- a2 Alad (it s LPL 5 LCAT (e 38 (e IS Al 30l ) e Joany LS ¢ 5 st oS5 4800 ¢, Lol
2 Ay e dg pall Al el e s st e Jeay 450 LS(Bryan- Thomas , 2016) CoA- reductase
05 O pl e 100 2 45 claa o5 (Digoxin Estrogen) die 4 sa¥) deliva Leiaa (e Glelicall (e 230l
L oe 100/ 4ike 8,60 iy 3 Glall
Ol et N ) aad Sl 3yl pdal) alis) 8 Laga | g0 caaly RUtin g Al (Sla g )Y S 3l )
S s S 508 55 Gais s LCAT a3l ddlad 33l ) 33 sk e ¢ & seall dge W1 g il (yial sl ducalis 5 (yal yaY)
(bl s () G5l Js i 5SI) Jlss5 GlIAS  A8USH el aaad) i g -l J s yind 5SI) 38 5330l ) (e Jamy LS
odga ¢ pally H oSS (g e mdd e Jamy gedae palliady juah LS (Micucci et al ., 2016) 48Ul
e (e ) die Sl 138 el (Boonsong et al .,2016) sauS3 alias 5 Ay seall e oD as ga g ¢ ilae SN
)2 100/ ol 5ale7.46 il 3 Clall Cilall )35 el 2 100 o2 48 s 23 LeS Al dl) 5aball
4 seall Ao 15 ) Gial el LoVl wie (850 ad () LS ¢ 308 Clabcas e Kaempferol Js el sy
) Allad Jag 55 JOLA e 309 an S gy shile a 330 Alled Jay 5 JSLA 4w ( Shiroma et al., 2017)
glycosidase -o Zeka et a3 ddlad (mdd e Jary 451 LS ¢« HMG CoA reductase a3l eSS 5 ym shila
Gilall iLall ()5 e )2 100 o3 45208 s i LS Al el ol (g3 2ie S 5all 138 sela . (al., 2017)
o)t 100/ o) sale 5,06 il 3
Lol (5 gun Slian ey Jany s ¢ 3uSY) CilalbiaeS L) e B Tannic acid <Ll asla of Gaii 85
Ll Lyl el gl jasla jelal ads ol pull #1530 (e el 8 UDIAN e jaall g a5 ¢ dadlil) (al 53U dpacsall
Jaamt (L8 ¢ anaa A Hal LEd g Gaa ) el 8l ) 5 55l o) sal) L8l 15 Y il jhadll aliaa 5 il g il Slias
Gl el Gl G ¢ il da e Ll Al Galagial e L a8 s o S il (e pe il )
Shin et al.,2018; Baldwin & ). i) daail & 508 IS8 5 5 5k0 055 S 5 ¢ a5 Y oS Jia 50l
(e 100 (A lilill (adla daS Gl o3 LS 4l salall o liie (e ) 2ie S all 18 el ((Booth ,2022
(1)d53a]) b e 5 LS5 ¢ ol 100/ ol yale 2,07 il 3 Calal) il ()35
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Sample Info:

Sample ID : sample Amount o
Sample : sample ISTD Amount o
Inj. Volume [mL] : 0.1 Dilution 1
Autostop + 20.00 min External Start : Start - Restart, Down
Detector 1 : Detector 3 Range 1 : Bipolar, 2000 mAL, 10 Samp. per Sec.
Subtraction Chromatogram : (None) Matching : No Change
[mA]
1.2
T
1.0 —
M
0.8
c 2
= L]
-
g
g 08
==
0.4
0.2
0.0 -
o 2 4 [} 8 10 12 14
[min.]
Result chromatography Table (Uncal - Fi\ sample )
N Reten. Time Area Height Area Height Wos Compound
@ [min] [maAU.s] [mAU] [@%] [%a] [min] Name
1 3.80 25412366 641,58 17.00 17.00 0.10
2 4.15 365987.49 895.42 20.00 20,00 0.15
3 4.88 135662.14 530.24 11.00 11.00 0.05
4 5.33 114203.05 388.4% 10.00 10,00 0.02
5 612 121452.16 450.14 12.00 12,00 0.0%
& 7.45 144528.97 SE0.32 14.00 14.00 0.0%
7 2.04 152642.65 620.11 16.00 16.00 0.10
Total 1288600.12 4086.15% 100.00 100.00

(S S ) B el (e Al guaial) Au) gLl il jall iy Galdd) HPLC ol 53498 (1) JS4

gy Aaal) 3 padl ad Juan (B Joallly SriaaasS gl galll Adlad e alAd) A gash) Galdial) il A 02,3
aaaocal) il )

bl badl 3l de saae (A LOX 6 5t (A p<0.05 5 5me glii ) 2525 (A (2)ds2all & il i
Ggan Aol Joan 8 LOX a5 sima (8 L85 Y G (3550 O OSaal) (e ¢ Aaliadl 3 ylannadls 45 5laa pl il
sasla (@) ) gasd Al g ¢ Ao lall LUAD day 5 JIA e e liall Jleadl dladn saly ) Juall g ¢ clilealy)
Siesjo et al., ) JxtmarnS g snlll 4y 33Y (ali) 3l g0 223 g8 ¢ Anpiliall e 3anatal) Agianl) (alaa¥) o el gaS)HY)
35, Cleailly Blead) 3yl 35 Jlia (5 gina e (aliad) Alabaal) il gal) 8 el Galiiuall jels) LS (1989
Atyia et ) s sl salll 330 i 8 Sl ol il (e dualiioall Y 538 Jsll )50 (el (8 sl (5
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