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Arachidonic Acid Promotes the Growth of Colorectal Cancer by Oxidative
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ABSTRACT Objective: This study aimed to clarify the relationship between arachidonic acid metabolism, PTEN and its
downstream pathways in COX-2 overexpressing colorectal cancer. Methods: By using an over-expressed COX-2 of colorectal cancer cell
line CT26 and Apc™™*mouse adenoma model, combined with arachidonic acid, COX-2 inhibitor NS-398 treatment and COX-2 gene
knockout intervention, flow cytometry was used to detect apoptosis, cell cycle and the generation of reactive oxygen species; transwell
and colony formation assay were used to test the migration and proliferation capacity of cells; western blot and immunohistochemistry
were used to detect the expression of PTEN and its downstream related proteins. Results: In CT26 colorectal cancer, arachidonic acid is
metabolized by COX-2 enzymes to produce reactive oxygen species and inactivate PTEN, thereby activating PI3K-AKT protein to
promote cell migration and proliferation, and inhibit apoptosis; while COX-2 inhibitor NS-398 prevents the malignant biological behavior
of arachidonic acid in CT26 colorectal cancer cells. Moreover, in the COX-2 gene knockout Apc™™ mouse adenomas tissue , NS-398
treatment reduced the level of oxidative stress, increased the expression of PTEN, inhibited the phosphorylation of PI3K-AKT, further
inhibited the growth of adenomas, and improved the survival rate of mice. Conclusion: Arachidonic acid could produce active oxygen to
down-regulate PTEN activity and activate PI3K-AKT to promote colorectal cancer growth through COX-2 enzyme; COX-2 inhibitors
can indirectly promote PTEN expression and inhibit colorectal cancer growth, and can act as a potential target for CRC treatment.
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Fig.1 Inhibitor of COX-2(NS-398) improve the apoptosis of CT26 Cells( 200x )
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Note: (A) The necrosis level of CT26 treated by AA and NS-398; (B )CT26 cell cycle block treated by AA and NS-398;
(C) The capacity of invasion in CT26 treated by AA and NS-398; (D) The capacity of proliferation in CT26 Cells treated by AA and NS-398
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Fig.2 AA regulate the inactivation of PTEN through ROS by COX-2 metabolic pathway
E:(A)RR ARG EH CT26 87 ROS & EIKF; (B )Western blot 77 ik &40 CT26 4R+ PTEN & HHIRIAKT; (C)AA FRETER
B33 CT26 4HAE R PTEN AR IETTHM; (D)AA F1 H202 #F&{K T PTEN BykiX, M Tiron 0 Tempol ¥14/0 T PTEN B3R i%,
Note: (A) The content of ROS in different groups of CT26 detected by flow cytometry; (B) The expression of protein PTEN in different groups of CT26
detected by western blot; (C) AA derived metabolic production has no influence to the expression of PTEN in CT26; (D) AA and H202 decrease the

expression of PTEN, Tiron and Tempol increase the expression of PTEN
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HERSBRE QN REAR P RN BUR R,
Fig.3 The detection of the expression of PTEN, PI3K, AKT by Western blot and IHC in Apc*™*mice and COX-2*ApcM¥ mice.

M:

The detection of Oxidative Stress Response by Nitrotyrosine Staining in adenoma tissue.
£ : (A )western blot #2il] PTEN,PI3K-AKT- mTOR-p70S6 & c-myc #1 Cyclin D1 FEBREA LR IR IZKT;
(B )western blot %] ERK,p38,INK ZE R AR i RiZKE; (C) B AN ERN PTEN PI3K 71 AKT 7ERREH A P HIFRIZ KT, 200 £5;
(D) EEHE R EENERBAERAFEUEHKTE, 52314 60 550 160 £,
Note: (A) The expression of PTEN, PI3K-AKT-mTOR-p70S6, Cyclin D1 in adenoma tissue detected by Western blot; (B) The expression of ERK, p38,
JNK in adenoma tissue detected by Western blot; (C) The expression of PTEN, PI3K, AKT in adenoma tissue detected by immunohistochemical staining;

(D) The detection of oxidative stress response by Nitrotyrosine staining in adenoma tissue, 60 times and 160 times respectively.

A C
_— % 80 o ApcMin/+ 8 COX-2-/-
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< =)
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B D
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2120 : S
100 » 80
g 80 goo
a 60 B
g 40 " g 40
& 20 w20
< 0
< ApcMin/+ COX-2 -/- 0 4 8 12 16 2024 2832 36 4044

Age(week)

B 4 M NRBEERKMERFRE
Fig.4 The detection of mice survival rate and the growth of adenoma
i (A)BEUNR/NBITRI TS , MR Gt A/ N BB B R K/, A B Sk ARE RS ; (B )3T ERAE Apc™™ FIKH2H COX-2"Apc™™ /NG ARIE
HERILLE; (CIXFER Apc™™ FASLHELE COX-2"Apc™™" /NRBRBA/NILLEL ; (D )XFERLE Apc™™ FKLIGH COX-2"Apc™™ INRETFEMLLE,
Note: (A) The adenomas in the intestines of different groups of mice. Where the red arrow marks are the adenomas; (B) The comparison of adenoma's
number in normal Apc*™* mice and COX-2"- Apc™™* mice; (C) The comparison of adenomas number in normal Apc*™* mice and COX-2"- ApcM™*mice;
Min/+

(D) The comparison of survival rate in normal Apc™™* mice and COX-2" Apc™™* mice.
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