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Abstract

Objective: Due to the resistance of some tumors to common treatments, attention to herbal
antitumor drugs has increased. This study investigates the effect of ethyl acetate extract of
Artemisia biennis L. on the expression of FADD and c-FLIP genes in SW480 colorectal cancer
cells.

Methods: SW480 cells were treated with ethyl acetate extract of Artemisia biennis L. at
concentrations of 25, 50, 100, and 200 pg/mL for 24, 48, and 72 hours. Cell viability was
assessed by MTT assay and IC50 calculation, apoptosis rate by trypan blue staining, and
expression of FADD and c-FLIP genes by Real-Time PCR. Statistical analysis of data was
performed by ANOVA test.

Results: The results showed that ethyl acetate extract at higher concentrations and times
significantly reduced cell viability; The highest inhibitory effect was observed at a concentration
of 200 pg/ml and after 72 hours. Gene expression analysis also indicated a significant increase in
FADD gene expression, while no significant change was observed in c-FLIP gene expression.

Conclusion: Artemisia biennis ethyl acetate extract has anticancer potential in the treatment of
colorectal cancer by inducing apoptosis through increasing FADD expression. Further studies are
necessary to identify the molecular mechanisms and active compounds.
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Lol el 5 0 Sledlbl (1) s

GAPDH

NM 001289746.2 Homo sapiens glyceraldehyde-3-phosphate
dehydrogenase (GAPDH), transcript variant 4, Mrna

product length

Forward
primer
Reverse primer

93
1 TCACTGTTCTCTCCCTCCG  Template 270 .......cccoee.
19 288
1 GCCCAATACGACCAAATCC Template 362 ......ccccoene.e.
19 344

c-FLIP

NM 003879.7 Homo sapiens CASP8 and FADD like apoptosis
regulator (CFLAR), transcript variant 1, Mrna

product length

Forward
primer
Reverse primer

126

1 CCTCACCTTGTTTCGGACTA Template 714 ....ccccoovnee.
20 733

1 CTCCTTGCTTATCTTGCCTC Template 839 ..o
20 820

FADD

NM 003824.4 Homo sapiens Fas associated via death domain
(FADD), Mrna

product length

Forward
primer

168

1 CCTGGGGAAGAAGACCTGT Template 438 ......ccccene.
19 456


https://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nucleotide&id=1675059531
https://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nucleotide&id=1519243215
https://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nucleotide&id=1780222510
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Reverse primer 1 GATTCTCAGTGACTCCCGC Template 605 .......cc........
19 587

Colo VY 5 A Y8 a0l b SWAB0 b v Jsle o3, » ALDIENNIS olS clinl L1 6 jlas (V) s

Slial il oslas [l SWAB0 Sl oo dshw o3, (s s Aoz ks
(ug/ml) Time /H
24 48 72
25 100.49 £ 7.74 93.41 +11.02 94.11 £ 16.01
50 106.47 + 10.51 103.37 £ 5.51 99.27 £ 8.97
100 106.35 + 9.03 92.26 £ 8.85 77.42 £5.31

200 112.04 + 3.98 88.61 +10.10 65.39 + 2.13
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53) cileses glaoley b SWAB0 b o Jshe o35 ,» ADiENNIS olS il 1o las I ANOVA SJGT(MJ s

(/0 Jz| el
ol oslas sles Sum of Df Mean F Sig.
wg/ml) ool Squares Square

25 Between 91.269 2 45.634 104 903
Groups
Within 2628.531 6 438.089
Groups
Total 2719.800 8

50 Between 78.335 2 39.168 77 .842
Groups
Within 1329.324 6 221.554
Groups
Total 1407.659 8

100 Between 1255.115 2 627.558  3.331 .106
Groups
Within 1130.399 6 188.400
Groups
Total 2385.514 8

200 Between 3263.423 2 1631.711 13.31 .006
Groups 7
Within 735.185 6 122.531
Groups
Total 3998.608 8

b SWAB0 Sl o Jshee o35 pdaindl ol bzl L5l o jlias 31 (LSD) o, Kls coslis J3la= 5JUT :(6)J 50
(/) Jlea| Cla.ﬂ 3) cilisee lagle

sl sty sl (I(26)H)  (J) Time Mean Std. Sig.
wa/ml) ot (H) Difference Error
25 24 48 7.07667 17.0897 693
4

72 6.38000 17.0897 122
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48 24 -7.07667 17.0897 .693

72 -.69667 17.3897 .969

72 24 -6.38000 17.3897 122

48 .69667 17.3897 .969

50 24 48 3.10000 12.;.1533 .807
72 7.20333 12.](.)533 575

48 24 -3.10000 12.](.)533 .807

72 4.10333 12.](.)533 Jg47

72 24 -7.20333 12.](.)533 575

48 -4.10333 12.](.)533 47

100 24 48 14.09000 11.3071 .255
72 28.92333 11.5071 .042

48 24 -14.09000 11.5,071 .255

72 14.83333 11.5)071 234

72 24 -28.92333 11.5)071 .042

48 -14.83333 11.5)071 234

200 24 48 23.42667 9.0?810 .041
72 46.64333" 9.03810 .002

48 24 -23.42667 9.03810 .041

72 23.21667 9.03810 .042

72 24 -46.64333" 9.03810 .002

48 -23.21667 9.03810 .042

*. The mean difference is significant at the 0.01 level.
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il 51 o jlae Ul o slad sk (512 ICB0 ¢ pms oY 15 50

0 -0.49
L]
g 0 1 2 3 a 5
=+ -2
=
wy
= 4
8 -6.47.. -6.35
= -6
= - -
o
s -8
5
= -10
= y = -3.453x+ 2.295 - -12.04
£-12 R? = 0.8 .
=
-14
Treatments /24 H
40
= 34.61
® 35
g y = 10.801x- 11.05
3 30 R?=0.8
% 25 22,587
o
-§ 20
2 15
(U
5 10
&=
e}
£
= o0
=
5 0 1 2 3 il 5
Treatments /72 H
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11.39

y=2.551x-0.79

R*=0.2 1.7
6.59

% Inhibition Growth Cell (SW480)
O N B O

Treatments /48 H

sbob; b Abiennis oS clad Lol ojlas 36 e SWAB0 Sl v Jskes o3, Kbl el Kl 1Y s yas

cela VY 9 EA YL

Apoptic Index

11.99

24 w48 w72  control

—0by b Abiennis oS il L5l ojlas 36 e SWAB0 S v sk o3, 53 FADD 03 0l aslis 115 503
() cel VY 5 (F) el A oY) cele YE (V) J 25 sla
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[a)
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51/5 1
4
2 1
w
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£

0

1 2 3 a4
Treatment/ H

-0l b Abiennis oS il Ll ejlas 36 o SWAB0 Sl o U5k o35 55 C-FLIP 05 0L aslis :f 15 5a
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