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Dihydromyricetin promotes cell apoptosis through activating
endoplasmic reticulum stress in ovarian cancer A2780 cells
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Abstract: This study was designed to investigate the effect of dihydromyricetin (DHM) on inducing apoptosis
of ovarian cancer cells A2780 through endoplasmic reticulum stress (ERS) pathway and the mechanisms involved
in vitro and in vivo. A2780 cells were treated with different concentrations of DHM, and the protein expression
levels of glucose-regulated protein 78 (GRP78) which is related to ERS increased, apoptotic proteins C/EBP-
homologous protein (CHOP), and cysteinyl aspartate specific proteinase-12 (caspase-12) elevated. After pretreat-
ment with ERS inhibitor, 4-phenyl butyric acid (4-PBA), following the intervention with DHM, the A2780 cell
viability decreased and apoptotic rate increased. All animal welfare and experimental procedures were approved
by the Animal Ethics Committee of Chongqing Medical University. Intraperitoneal injection of DHM suspension
into nude mice with ovarian cancer could significantly inhibit the growth of transplanted tumor in vivo, increase the
protein expression levels of GRP78, CHOP, and caspase-3. Moreover, swollen and broken endoplasmic reticulum
could be observed in tumor tissues, suggesting that DHM intervention induces apoptosis mediated by ERS. The
results indicated that DHM could induce apoptosis of ovarian cancer cells and inhibit the growth of transplanted
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tumors in nude mice, which might be related to the activation of ERS pathway.

Key words: dihydromyricetin; ovarian cancer; nude mice; endoplasmic reticulum stress; cell apoptosis
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Dihydromyricetin (DHM) activated endoplasmic reticulum stress (ERS). The protein expression levels of CHOP, GRP78, and

caspase-12 were tested by Western blot after treatment with 40 and 80 pmol-L"' DHM, and with DMSO as the control for 48 h, respectively.

The experiment was repeated three times and the statistical results are presented as x + s in the histogram (n = 3). "P<0.05, *"P<0.01 vs

DMSO group. CHOP: C/EBP-homologous protein; GRP78: Glucose-regulated protein 78; Caspase-12: Cysteinyl aspartate specific pro-
teinase-12; DMSO: Dimethyl sulfoxide; DHM40: 40 umol-L-' DHM; DHM80: 80 pmol-L' DHM
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Inhibition of ERS enhanced DHM-induced apoptosis in A2780 cells. A: Cell viability was tested by CCK-8 assay; B and C:

Apoptotic rate was detected by FCM (C) and the statistical analysis was shown (B); D: Protein expression was detected by Western blot. The

experiment was repeated three times and the representative results of one experiment are shown. The statistical results are presented as x % s
in the histogram (n = 3). P<0.01 vs Con; “P<0.05, #P<0.01 vs DHM. Con: Control; 4-PBA: 4-Phenyl butyric acid; PI: Propidium iodide;
FITC: Fluorescein isothiocyanate; CCK-8: Cell counting kit-8; FCM: Flow cytometry
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3.1 DHMHERBEBEKTN ¥ A2780 415
TR TR B, P S 28 8 K47 DHM (200 mgkg'-d!)
RS ST T, IETF21 K, T Tg e, faill & 44
SRR AR . 45 R RS 21 RINE, X 4L (Con) ~F- 2
JERFN (1 669.22 + 213.66) mm?, DHM 41V 13 i g 14
A (1 119.02 + 109.29) mm?, — 3% % 7 8% (P<0.01,
3A). MR A il 2o 2 R 7R (18] 3B), DHM 4k HE ]
SEANE] T IR AR (P<0.01).

32 DHMM#ERBEEBHESHEN LKL RE,
SER S BRI RI 2. T AR RO 2 R
A 2 ¢, KT DHM 2H 4 i ok s A 22 5, (E IR AR
SR IR LA TR 35 22 00, Ieyed Jo 350
SR TEARRE BT, 5 Rk TCR & I 30 5 4
e R HT L I 5, BRI S5 LA g 1D 2 21
TR, VI 2K A SR A 0 A FE (K 4A).
ZHE L0 J5 2080 N WS MR AL MR
A, G5 BN, Rk HE 2 R A b 3 5 A A TR 2 ) T
R, 18D PN AT 0L =F & 0 I, 21 4 M 0t BRI B, SR A0
/b (K1 4B). DHM Ab 2 20 987 20 i 2 75 P A1 VR 2 2
WHEZ I, 18] PN K& R AN I, o] WLAF 43 A (B
4B), 3% W] DHM Ak B 7] 5] 2 J8 20 24t 300 5 4 i
W
33 EHHEENEMBBRMEHNRT @ETEHE
BE UL 4H 2240 PR P 1) P O R 5 4 L P 4 R R R, 4



FRAAEE: A MRS N 5T R 2t 5P 596 A2780 41 iR YH T

A 2500 ok
- —_—
é 2000 o
8 1500 E.
: | ]
=]
1000 ==
E
500
0 . .
Con DHM

B

- 2131 -

20001
ME -e- Con
i -= DHM
Z 15004
5 Hk
£
3
5 10004
=
b
£
g 5004
=

0

4 8 12 16 20 24 28
Time / Day

Figure 3 Effect of DHM on the transplanted tumor in nude mice. A2780-bearing mice were randomly divided into two groups. One group

received saline solution as control and the other group received DHM (200 mg-kg™'-d") daily for 21 days. A: The tumor size difference in

two groups; B: Growth curves of transplanted tumor in two groups. n = 6, x + 5. “*P<0.01 vs Con

A

Con

DHM

DHM

Figure 4 Morphological features of transplanted tumor in two
groups. A: Implanted tumors gained from nude mice after 21 days
(n = 6/group); B: The representative morphological features of tu-
mor tissues analyzed by haematoxylin-eosin (HE) staining (scale
bar, 100 pm)
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Figure 5 Ultrastructural features of tumor tissues of nude mice were observed by transmission electron microscope (TEM). A2780-

bearing mice were randomly divided into two groups. One group received saline solution as control and the other group received DHM

(200 mg-kg'-d™") daily for 21 days. Scale bar: 1 um. N: Nucleus; ER: Endoplasmic reticulum; GA: Golgi apparatus; M: Mitochondria

GRP78 " . -
CHOP ™™ " s e
Cleaved-caspase-3 % —a “ *
B-Actin -- ——

Con DHM

Relative expression / f-actin

wn

o

ot
n

=
=3

EA Cleaved-caspase-3
B3 CHoP
B3l GRP78

sk

Con DHM Con DHM  Con DHM

Figure 6 Protein expression levels of GRP78, CHOP, and cleaved-caspase-3 in tumor tissues were analyzed by Western blot. Nude mice

bearing A2780 tumors were randomized and treated with DHM (200 mg-kg'-d") once daily continuously for 21 days. The statistical data of

relative expression are presented as x % s in the histogram (1 = 6). *P<0.05, *P<0.01 vs Con
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