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Effects of Walnut Green Husk Extract on Proliferation, Apoptosis and EGFR/MAPK Signal
Pathway of Breast Cancer MCF-7 Cells*

ZHANG Shuowen', LI Dan', HE Jing', DU Zhixing' , PANG Jianmin', LI Ruichi', LIU Yongjian',
ZHENG Lihua® ( 1. Health Management Center, the First Hospital of Hebei Medical University,
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ABSTRACT OBJECTIVE: To probe into the effects of walnut green husk extract on proliferation, apoptosis and
epidermal growth factor receptor ( EGFR)/mitogen activated protein kinase ( MAPK) signaling pathway of breast
cancer MCF-7 cells. METHODS: Cell counting kit-8 ( CCK-8) was used to screen the proper concentration of walnut
husk extract interfering with breast cancer MCF-7 cells. The breast cancer MCF-7 cells were divided into the blank
control group, positive control group, walnut husk husk extract low concentration group, walnut green husk extract
high concentration group, walnut green husk extract high concentration + EGFR agonist ( NSC228155) group. CCK-8
and colony formation experiment were used to detect cell proliferation in each group. TUNEL method and flow
cytometry were used to detect cell apoptosis in each group. Western blot was used to detect the expression levels of
proliferation, apoptosis and EGFR/MAPK signaling pathway related proteins of cells in each group. RESULTS; When
the concentration of walnut green husk extract was =20 pg/mL, the cell proliferation rate decreased significantly,

20 wg/mL and 40 pg/ml were selected as the walnut green husk extract low and high concentration treatment,
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respectively. Compared with the blank control group, the cell proliferation rate, the number of cell colonies, the
expression levels of CyclinD1, proliferating cell nuclear antigen (PCNA) and B cell lymphoma-2 (Bcl-2) protein, the
ratio of phosphorylated-EGFR ( p-EGFR )/EGFR, phosphorylated extracellular signal-regulated kinase ( p-ERK)/
extracellular signal-regulated kinase ( ERK ), phosphorylated-p38 MAPK ( p-p38 MAPK )/p38 MAPK and
phosphorylated c-Jun amino-terminal protein kinase ( p-JNK)/c-Jun amino-terminal protein kinase (JNK) protein in
the positive control group, the walnut green husk extract low concentration group and high concentration group
decreased significantly, and the rate of TUNEL positive cells, the apoptosis rate, the expression level of Bel-2 related
X protein ( Bax) increased significantly, with statistically significant differences ( P<0.05). Compared with the walnut
green husk extract low concentration group, the cell proliferation rate, the number of cell colonies, the expression
levels of CyclinD1, PCNA and Bel-2 protein, the ratio of p-EGFR/EGFR, p-ERK/ERK, p-p38 MAPK/p38 MAPK
and p-JNK/JNK protein in the walnut green husk extract high concentration group decreased, and the rate of TUNEL
positive cells, the apoptosis rate, the expression level of Bax protein increased, with statistically significant differences
(P<0.05). There was no significant difference in the above indicators between the walnut green husk extract high
concentration group and the positive control group (P>0.05). Compared with the walnut green husk extract high
concentration group, the cell proliferation rate, the number of cell colonies, the expression levels of CyclinD1, PCNA
and Bcl-2 protein, the ratio of p-EGFR/EGFR, p-ERK/ERK, p-p38 MAPK/p38 MAPK and p-JNK/JNK protein in
the walnut green husk extract high concentration + NSC228155 group increased, and the rate of TUNEL positive cells,
the apoptosis rate, the expression level of Bax protein decreased, with statistically significant differences ( P<0.05).
CONCLUSIONS; Walnut green husk extract may inhibit the proliferation of breast cancer MCF-7 cells and induce the
apoptosis by inhibiting the EGFR/MAPK signaling pathway.

KEYWORDS Walnut green husk extract; Breast cancer MCF-7 cells; Proliferation; Apoptosis; Epidermal growth

factor receptor/mitogen activated protein kinase signaling pathway
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Tab 1 Effects of different concentrations of walnut green
husk extract on proliferation of breast cancer MCF-7 cells

(Xxs, n=6)
Bbks BRI/ (pg/ml) AR %
0 100. 00+0. 00
5 89.32+5.47
10 83. 11£5. 08
20 76.62£6. 12"
40 61.89+5. 04"
80 48.57+4. 86"

T SRR BB 0 py/m. HHE, *P<0. 05

Note:vs. the walnut green husk extract 0 pg/mL, “P<0.03
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A. blank control group; B. positive control group; C. walnut green
husk extract low concentration group; D. walnut green husk extract

high concentration group; E. walnut green husk extract
high concentration+NSC228155 group
B1 FAIRE MCF-7 MEERRLER
(Giemsa #:f& , x40)
Fig 1 Colony formation staining of breast cancer
MCEF-7 cells in five groups ( Giemsa staining, x40)

2 FHAZLARE MCF-7 fiIMISEARMEREB B E LR
(Xxs,n=6)
Tab 2 Comparison of proliferation rate and number of
colonies of breast cancer MCF-7 cells among five groups

(Xxs, n=6)
A5 MSERER/ % SR /A
75 FIIRAL 100. 000. 00 87.23+4.86
B L 60. 98+5. 08° 45.33£5.08"
Rk e SR v 4 75.33£3. 2% 68.25+4. 08
Bt A sk 4l 62. 3144, 26" 42,3343, 96%
bk B SRR e B FE +NSC228155 4 72. 345, 52° 59. 2724, 02"

FEALICER, °P<0. 05; SR TS B BIRYIBRVRIEALHLAE , *P<0. 05
Note;vs. the blank control group, *P<0.05; vs. the positive control group, *P<0. 05 us. the

walnut green husk extract low concentration group, “P<0.03; vs. the walnut green husk extract

high concentration group, “P<0. 05
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T EART) A BEA  B. b S BR IR 5 4k B2 +NSC228155 41
A. blank control group; B. positive control group; C. walnut green
husk extract low concentration group; D. walnut green husk extract
high concentration group; E. walnut green husk extract
high concentration+NSC228155 group
B2 FAFLARE MCF-7 485 TUNEL £ E (x200)

Fig 2 TUNEL staining of breast cancer MCF-7 cells in five
groups ( x200)

®3 HAHEZLEFE MCF-7 488 TUNEL BB 1440 i1 22 70 20 i
BT ERILE (xxs5,n=6)
Tab 3 Comparison of rate of TUNEL positive cells and
apoptosis rate of breast cancer MCF-7 cells among five
groups (x+s, n=6)

415 TUNEL FIE4III%/%  AIRIET%/%
2 I IRAL 7.62+2.01 10.36£2. 34
ileapil 45.23£5.10° 5. 84+5.74*
Bbb s SR L 22.86+4. 11 26.79+4.38%
BB S R R AL 43.1543.05% 49,9613, 42
B B S 0 e +NSC228155 4L 26.32+4.20* 3], 4544, 48"

T 5% PR RALLAR, *P<0. 05 S IREERT BRAT LR, "P<0. 05 S ROBE B R IR e
FEALLLER, ©P<0. 055 5 WMk BRI R E AL, P<0. 05

Note:s.  the blank control group, “P<0. 03 us. the positive control group, "P<0. 03 1s. the
walnut green husk extract low concentration group, “P<0.03; vs. the walnut green husk extract

high concentration group, P<0. 05
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A. blank control group; B. positive control group; C. walnut green husk extract low concentration group; D. walnut green husk extract

high concentration group; E. walnut green husk extract high concentration+NSC228155 group
3 HAZERRE MCF-7 HEA TR E
Fig 3 Apoptosis flow chart of breast cancer MCF-7 cells in five groups

CyclinD] W s S S —
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GAPDH

A B C D E
AL ZS IR IRE B FHAPEXT B ; C. BT B SR I IVR B 4H 5 D. bk
AR W AL 5 . AT B3 O e B2+ NSC228155 41
A. blank control group; B. positive control group; C. walnut green husk
extract low concentration group; D. walnut green husk extract high
concentration group; E. walnut green husk extract high
concentration+NSC228155 group
B4 FAFLIRE MCF-7 485 CyclinD1,PCNA Bax
A Bel-2 A BEN i [
Fig 4 Western blotting of CyclinD1, PCNA, Bax and Bcl-2
protein in breast cancer MCF-7 cells of five groups
o= 2 H R IR
w4 AL
15— == ZHE RRRWEHREAL

wzz GthE RRNEREA
oo % Bk T AR B K B +NSC228 1554

R EAFREAKT

PCNA Bax

CyclinD1
523 X BRZE F A, " P<0. 05 5 5 BAME X BB 20 g,
" P<0. 05 ; 5 Rk R B IR M BE 41 LU, © P<0. 055
SRS R U v A L, 1 P<00. 05

Note: vs. the blank control group, *P<0.05; vs. the positive

control group, "P<0.05; vs. the walnut green husk extract
low concentration group, P<0.05; vs. the walnut green
husk extract high concentration group, ¢P<0. 05
5 FAZLARE MCF-7 5 CyclinD1,PCNA , Bax
# Bel-2 EARIAKFLLER
Fig 5 Comparison of expression levels of CyclinD1, PCNA,
Bax and Bcl-2 protein in breast cancer MCF-7 cells
among five groups
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Fig 6 Western blotting of p-EGFR, EGFR, p-ERK, ERK,
p-p38 MAPK, p38 MAPK, p-JNK and JNK protein in
breast cancer MCF-7 cells among five groups
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Fig 7 Comparison of p-EGFR/EGFR, p-ERK/ERK,
p-p38 MAPK/p38 MAPK and p-JNK/JNK protein ratios of
breast cancer MCF-7 cells among five groups
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