Al LY o Craand¥) Balal ¢la yuall slaall 5 (5 gaad) AlaasSl) 59 Ay

A (s dada

oaliial)

deli 3k e JSadaiall 7 jUall o 6l 6 aa) 65 S il 8 (ACN) Gl S 5
s asill 8 g cagill (s K o) 3al 8 alliin s Alinase m¥) deds a3
Gy ey e Y- Y alliin ke Ao (g ging 415 ACN (e (ssing Y adaial
adalis e eV s 08 o Gailadll ol )l (e g dhe sitall dadill daa gl gul) duailiady
salal 6 a8 s eyl Gial el (he dmasl 5 e gana 8 edas il oyl Sliadl)
Ji LS}LA:\SM CM Aol ‘)Lt()“ ) c.t\.ﬂ\ eﬂ\ BrEgLREIN S e @)@ 99 Gl
o) G e p s goriasall o Y Ay 8 Gua Gl 23le A A ) e
) ) Lgauty 48 5 peall 33 50Y) (e loae o i 4l W) cual g e aall 588 Cagan 6l )
K\ ceryptosis aalaiwy) (’“‘"L’ 89 yxall g ¢l yaall eﬂ\ LAl G.A)._\A\ DSl & gally s
a7 g g pdll o) yeall aall b S e (ACN) G ALl JEY) 8 4l jall o2 Cias

Al 4 gal) LSl LYY

(?JM d)a.a\) o el pall il S s uliaeS (U-L\jx; ;9A.|.@J” ) pdll drpa i aladtial o
éédﬂ\ ould ?‘m by ‘\..u.u.a”_. :)]\ eryptotic laiwy) Slaal jasd ?SJ (B g 4ulid ?" ‘:.g.ﬂ\)
LAl o LA e Jarili 8l S e g A el 5 i ) Slal) Cilias DA (e s 5180
L8 5 «(Flud/AM) JL8al LIAY JA0s & s\l 4S5 ¢(Annexin-V-FITC) il

(H2DCFDA) )il dlelaiall faanSY) GLS je

038 5 ¢CppndY) S o ol panll aall @il S i ol CaandV) Bale ) Liadls i
OtV ing Liagl Adad) & s o sallll dgm g aae Alla 3 S IS0 Ledadis ) dylenl)
330 )5 eAalall Jaly o suallSl 4 S By ) 5 Adall = HA maadd (G s Jailis 8l 2] Hal dlee
Glaa) e GanadV) UE G s LS caaall 3 jpraa dadie CLS je addiuly gauslll gl
.D4476 5 SB203580 s ZVAD(OMe)-FMK LS e 252 5 die (ponths zea el LAY & g

JAI a sl 5 55800 ) (B e Analiatal g ANAS) (allad aadW) oS e elliag
.CK1a 5 p38 MAPK s caspase b e s (sausSlll i gill g 400

LS ¢y yaan Jailion 5l cga grall LAY € ga (Gaenaly) sdzalidal) clalSliCK 0.



Investigating the Biochemical and Anticancer Properties of Natural
Product Allicin in Red Blood Cells and Leukemic Cells

Mohammed Hassan Khawaji

Abstract

Allicin (ACN), a sulfoxide in freshly crushed garlic, it is formed by an enzymatic
reaction by the action of alinase. Alinase and alliin take place in many parts of the garlic
compartments and hence uncut garlic have no ACN but it contains alliin -its precursor-
instead, also it is known for its diverse bioactive properties. Among the most notable
effects of ACN is its antitumor activity demonstrated against a wide array of cancer
types. Thus, ACN may be a promising anticancer therapeutic. Nevertheless,
chemotherapy-induced anemia is a major obstacle in cancer management with a
prevalence of up to 70%. Although the pathophysiology behind it remains elusive, a
number of medications known to cause anemia in patients have been demonstrated to
induce premature apoptosis in RBCs known as eryptosis. The present study, thus,
explore the toxic effects of ACN on human RBCs and delineate the underlying
biochemical mechanisms.

Hemoglobin leakage was used as a surrogate for hemolysis which was photometrically
measured. Major eryptotic events were examined using flow cytometry with
fluorescent probes. Exposure to phosphatidylserine (PS) was tested by Annexin-V-
FITC, cytosolic calcium with Fluo4/AM, and reactive oxygen species (ROS) with
H.DCFDA.

Our results show that ACN induces hemolysis in a dose-dependent fashion, which is
significantly abrogated in absence of extracellular calcium. Moreover, ACN stimulates
phosphatidylserine exposure, intracellular calcium overload, and oxidative stress.
Using small-molecule inhibitors, we demonstrate that the pro-eryptotic activity of ACN
is ameliorated in presence of zZVAD(OMe)-FMK, SB203580, and D4476.

ACN possesses hemolytic and eryptotic properties mediated through elevated
intracellular calcium levels, oxidative stress, caspase, p38 MAPK, and CK1a.
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