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Effect of colchicine on the sensitivity of glioma cells to temozolomide chemotherapy

WU Yu, ZHU Xin—vyi, JIANG Hong—xiang, CHEN Qian—xue. Department of Neurosurgery, Renmin Hospital of Wuhan University,
Wuhan 430060, China

[Abstract] Objective To investigate the effect of colchicine on the sensitivity of glioma cells to temozolomide (TMZ)
chemotherapy and its mechanism. Methods Different concentrations of TMZ were used to treat human glioma cell lines U87 and A172,
and to construct TMZ-resistant cell lines US7/TR and A172/TR. After colchicine (10, 30 ng/ml) treatment for 1, 2, and 3 days, cell
viability, cell proliferation, and cell cycle were detected by cell counting, BrdU method, and flow cytometry, respectively. The
differentially expressed microRNAs (miRNAs) in glioma tissues were analyzed by bioinformatics methods, and their target genes were
predicted. Then, qRT-PCR was used to detect the expression of these miRNAs in U87/TR and A172/TR cells, and the expression of
miRNAs was regulated to observe the changes of colchicine effects. Results Colchicine significantly inhibited the proliferation of U87/
TR and A172/TR cells (P<0.05), with time— and dose—dependent manners (P<0.05). Colchicine significantly blocked mitosis of U87/TR
and A172/TR cells, and induced cell cycle arrest in the GO/G1 Phase. Colchicine at the concentration of 30 ng/ml significantly increased
the inhibitory effect of TMZ on proliferation of U87/TR and A172/TR cells (P<0.05), and significantly reduced the IC50 value of TMZ (P<
0.05). Bioinformatics analysis showed that miR=330-3p, miR-491-5p, miR-6782-5p, miR-31-5p, miR-330-5p, miR-137, and miR-
433-3p were differentially expressed in glioma tissues. Colchicine significantly upregulated the expression of miR-330-3p in U87/TR
and A172/TR cells (P<0.05), and significantly inhibited the expression of miR—330-3p target gene ErbB (P<0.05). Inhibition of miR-
330-3p significantly reversed the biological effects of colchicine (P<0.05). Conclusions Colchicine can inhibit the proliferation of TMZ~
resistant glioma cells, and the mechanism may be involved in the regulation of miR-330-3p/ErbB signaling pathway.
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Figure 1 Effect of colchicine on proliferation and cell cycle of glioma TMZ-resistant cell lines U87/TR and A172/TR
A: Effect of colchicine (0, 10, 30 ng/ml) on the viability of U87/TR and A172/TR cells detected by CCK-8 assay. B-C. Effect of 30 ng/ml colchicine on

the proliferation of U87/TR and A172/TR cells detected by BrdU assay. D-E: Effect of 30 ng/ml colchicine on the cell cycle of U87/TR and A172/TR

cells detected by flow cytometry. * P<0.05, ** P<0.01, *** P<0.001



—100—

[ i R 2 AR5 2024 42 H 4529 555 2 Chin J Clin Neurosurg, February 2024, Vol. 29, No. 2

Sp.miR-137 Ffl miR-433-3p) . & L4, 2 miR-
330-3p LI &, T miR-4706 .3 R (& 3C),
T, Tl HE miR-330-3p PEAT 5 ZERF 5% .

2.4 T A miR-330-3p & & 3% 4 Ak K AL sk 3+ UST/TR
F2 A172/TR a6 & 4 % 38 qRT-PCR A il 45
TR, B Y miR-330-3p #0551, B 2 T 8 miR-
330-3p K1k (P<0.05; K1 4A) . il miR-330-3p
WY S 395 2 Bk KA B Y 2R W 2 80N (P<0.05; (]
4B~D).,

2.5 AAKAL# IS miR-330-3p/ErbB 12 5@ 7% i
TartgetScan7.1 Z( 45 & | StarBase £ 72 . miRBD %3
JE 11 miRW alk 048 126 2k 7 1€ miR—-330-3p 19 T i 5k
(l5A) 381t GO . KEGG & %431 miR-330-3p T

A U-B//TR

=& Control
-8 Colchicine (30 ng/mil)

- =
o Ln
[l |

=
L]
L

Relative cell viability

ﬂ.e 1 1 1 I L] ] ] ]
0 50 100 150 200 250 300 500
TMZ (umaliL)
B A1T2ITR
1.59 -8 Control
= & Colchicing (30 ng/mi)
.E 1.0
B
i 0.5=
0.0

T T T T T T T T
0 50 100 150 200 250 300 S00
TMZ (pmalL)

WHE LR ErbB (] 5B .5C) o BRKALIBRE i 3 1 il US7/
TR 1 A172/TR 41 s 2 ErbB £ 1 19 335 (P<0.05; &
5D) , il miR-330-3p AJ 6 5 A i (P<0.05; 4]
5D),

3 it &

JRAE TMZ Al PR R . 35 2 T IS i A
AR A (SO B — 2 B AR TMZ UK iR
AR X TMZ T 245 241 5 NAEAR ST A9 R A 4™
o PRI, TRABIETE I JBURE X TMZ it 25 14 735 HIL il
HATE B RS S AT R B, BRI RE 2. 2%
I TVZ 15 24 152 S5 96 A 1 2R 1% 200 355 P A0 7 g
71, 75 S AR SR IRH A, $R R ORI ] fESE TMZ

U-87MTR

ICsg of TMZ (pmollL)
¥
o
T

I T
Contrel  Colchicine (30 ng/ml)

ATT2TR

;

2
_I

E

£
¥

IG5y of TMZ {umoliL)
- [ X7
2
i

L |

Garlllrm f:-nlr.:hi:inar{ﬂﬂ ng/ml}

B2 ok Lmxt B TMZ it 25 40 A6 2 US7/TR #0 A172/TR LI 8L 2 4 AU 220
A. CCK-8 A R B 3 & TMZ #= 30 ng/ml A ARAL AR 3E 4L 22 UST/TR 48 At 24 h )& 4a it i& 71, G+ 3£ TMZ #9 1CS5014; B. CCK-8 & 46| R Rl 3K
£ TMZ #= 30 ng/mlﬁkﬂ%hﬁﬁi%&tﬁ A172/TR 20 hi6. 24 h )G e i& 71 , -3+ 52 TMZ 89 IC50 14 ;* P<0.05,** P<0.01, *** P<0.001

Figure 2 Effect of colchicine on chemotherapy sensitivity of glioma TMZ-resistant cell lines U87/TR and A172/TR

A: The cell viability of U87/TR cells was detected by CCK—8 at 24 h after co—treatment with different concentrations of TMZ and 30 ng/ml colchi-

cine, and the IC50 value of TMZ was calculated. B: The cell viability of A172/TR cells was detected by CCK-8 at 24 h after co—treatment with dif-

ferent concentrations of TMZ and 30 ng/ml colchicine, and the IC50 value of TMZ was calculated. * P<0.05, ** P<0.01, *** P<0.001
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Figure 3 Expression of miR-330-3p in glioma tissues and glioma TMZ-resistant cell lines U-87/TR and A172/TR
A: Data sets GSE90603 and GSE112009 were downloaded from GEO database to analyze the differentially expressed miRNAs in glioma tissues, with

the green dots representing the down—regulated genes in glioma tissues, and the brown dots representing the up—regulated genes in glioma tissues. B:

Venn diagram analysis showed the miRNAs that were down-regulated in both data sets. C: qRT-PCR detected the expression changes of miRNAs in

U-87/TR and A172/TR cells after colchicine treatment.
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Figure 4 miR-330-3p inhibitor significantly reversed colchicine’s effect on glioma TMZ-resistant cell lines U-87/TR and

A172/TR

A: qRT-PCR detection of miR-330-3p expression levels in U-87/TR and A172/TR cells. B: CCK-8 assay detection of TMZ effects on the viability of
U-87/TR and A172/TR cells. C: BrdU detection of TMZ effects on the proliferation abilities of U-87/TR and A172/TR cells. D. Flow cytometry detec-
tion of TMZ effects on the cell cycle distributions of U=87/TR and A172/TR cells. * P<0.05, ** P<0.01, *** P<0.001
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Figure 5 Colchicine enhanced the chemotherapy sensitivity of glioma TMZ-resistant cell lines U-87/TR and A172/TR to

TMZ by regulating miR-330-3p/ErbB signaling pathway

A: The downstream targets of miR—330-3p were predicted through bioinformatics websites TargetScan, StarBase, miRDB and miRWalk. B: GO enrich-

ment analysis of the downstream target genes of miR—330-3p was performed using DAVID database. C: KEGG enrichment analysis of the downstream

target genes of miR—330-3p was performed using DAVID database. D. The effect of colchicine and miR=330-3p inhibitor on ErbB expression was de-

tected by Western blotting.
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