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5 NC-KLK5+0. 9% NaClZH [t#, OE-KLK540. 9% NaCIZH# RIS AN S B ; OE-KLK5+
DDP 4 fil NC-KLK5+DDP 21 #f BB A9 4l i th BB A 22 oA, R an iz 48 . 724, P 4n i
g /N R BRI FE R T % . 5 NC-KLK5+DDP 4 I #, OE-KLK5+DDP £H # Bl 5% 1 9% 35 3¢
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Effects of KLKS overexpression on growth of subcutaneous
xenograft tumor and cisplatin sensitivity in nude mice

YAN Rongmian', SUN Xinting', GUAN Xin', CHENG Yu*, HAN Liying'
(1. Department of Obstetrics and Gynecology, Second Hospital, Jilin University, Changchun 130041,

China; 2. Department of Obstetrics and Gynecology, First Hospital, Jiamusi University,
Jiamusi 154002, China)

ABSTRACT Obijective: To discuss the effects of kallikrein 5 (KLK5) overexpression on the proliferation,
invasion and cisplatin ( DDP) sensitivity of cervical cancer cells, and to clarily its mechanism.
Methods: Western blotting method was used to verify the stable transfection and overexpression of KLLK5
in the cervical cancer cell (ME180-OE-KLK5). The cervical cancer ME180-NC-KLK5 and ME180-OE-
KLKS5 cells in logarithmic growth phase were subcutaneously inoculated into the nude mice to establish the
subcutaneous xenograft models. After successful modeling, the mice were randomly divided into normal
saline control group (NC-KLK5-+0.9% NaCl group), DDP treatment group (NC-KLK5-+DDP group),
KLK5 overexpression group (OE-KLK5+0.9% NaCl group) and KLK5 overexpression combined with
DDP group (OE-KLK5+DDP group) , with 5 mice in each group. The nude mice in NC-KLK5-+DDP
group and OE-KLK5-+DDP group were given intraperitoneal injection of DDP at a dose of 5 mg-kg '; the
nude mice in NC-KLK5-+0. 9% NaCl group and OE-KLLK5+0. 9% NaCl group were given intraperitoneal
injection of normal saline at a dose of 0.01 mL-g '. The body weights of nude mice were measured every
2 d, and the long diameter and short diameter of the tumors were recorded to calculate the tumor volume
and plot the tumor growth curve. At 24 h after the last administration on day 14, the nude mice were
sacrificed, and the tumors were dissected and weighed. HE staining method was used to observe the
pathomorphology of tumor tissue in the nude mice in various groups; immunohistochemistry staining
method was used to observe the expression levels of KLK5, Ki67 and matrix metalloproteinase-9 (MMP-9)
proteins in the tumor tissues of the nude mice in various groups. Results: Compared with ME180-NC-KLLK5
cells, the expression level of KLK5 protein in ME180-OE-KLKS5 cells was increased (P<C0.05). In the
first week after subcutaneous xenograft inoculation, the nude mice in various groups showed good feeding
and activity status, and their body weights gradually increased. The drug administration phase started from
the second week. During the drug treatment period, the feeding and activity status as well as body weight of
the nude mice in NC-KLK540. 9% NaCl group showed no significant changes compared with the first
week; compared with NC-KLK54-0. 9% NaCl group, the nude mice in NC-KLK5-+DDP group began to
show loss of appetite, no increase in body weight, and decreased activity. During the drug treatment period
in the third week, the feeding and activity status of the nude mice in NC-KLK5+0. 9% NaCl group showed
no significant changes compared with the second week, while they began to show no increase in body

weight ; compared with NC-KLK5+0. 9% NaCl group, the feeding and activity status of the nude mice in
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NC-KLKS5+DDP group were significantly weakened, and their body weights decreased. Compared with
NC-KLK5+0. 9%NaCl group, the volume of xenograft tumor in NC-KLK5-+DDP group was decreased
(P<<0.01) ; compared with NC-KLK5+DDP group, the volume of xenograft tumor OE-KLK5+DDP
group was significantly increased (P<C0.001) ; compared with NC-KLK5-+0. 9% NaCl group, the volume
of xenograft tumor of the nude mice in OE-KLK5+0.9%NaCl group was increased (P<C0.001) ;
compared with OE-KLK5+0. 9%NaCl group, the volume of xenograft tumors in the nude mice in OE-
KLK5+DDP group showed no statistically significant difference (P>>0.05). Compared with NC-KLK5+
0.9%NaCl group, the weight of xenograft tumor of the nude mice in NC-KLK5+DDP group was
decreased (P<C0.05) ; compared with NC-KLK5-+DDP group, the weight of xenograft tumors of the nude
mice in OE-KLK5-+DDP group was significantly increased (P<C0.001) ; compared with NC-KLK5+
0.9%NaCl group, the weight of xenograft tumor of the nude mice in OE-KLK5+0. 9% NaCl group was
increased (P<C0.001) ; compared with OE-KLLK5+0.9%NaCl group, the weight of xenograft tumors of
the nude mice in OE-KLK5+DDP group showed no statistically significant difference (P>>0.05).
Compared with NC-KLK5+0. 9% NaCl group, the xenograft tumor cells of the nude mice in OE-KLK5+
0. 9% NaCl group showed greater nuclear heterogeneity; the xenograft tumor cells of the nude mice in OE-
KLK5+DDP group and NC-KLK5+DDP group showed cytomorphological changes, manifested as
nuclear pyknosis and fragmentation, reduced cell volume, and the appearance of necrosis and apoptosis.
Compared with NC-KLK5+DDP group, the degree of necrosis in xenograft tumor of the nude mice in OE-
KLK5+DDP group was more pronounced. Compared with NC-KLK540. 9% NaCl group, the expression
levels of KLK5, Ki67 and MMP-9 proteins in xenograft tumor tissue of the nude mice in NC-KLK5+DDP
group were decreased (P<C0.05); compared with NC-KLK5+DDP group, the expression levels of
KLKS5, Ki67, and MMP-9 proteins in xenograft tumor tissue of the nude mice in OE-KLK5+DDP group
were increased (P<C0.001) ; compared with NC-KLK5+0.9%NaCl group, the expression levels of
KLK5, Ki67 and MMP-9 proteins in xenograft tumor tissue of the nude mice in OE-KLK5-+0. 9% NaCl
group were increased (P<C0.001); compared with OE-KLLK5-+0. 9% NaCl group, the expression levels of
KLK5, Ki67 and MMP-9 in xenograft tumor tissue of the nude mice in OE-KLK5+DDP group showed no
statistically significant differences (P=>0.05). Conclusion: KLLK5 overexpression can promote the growth
of subcutaneous xenograft tumors of cervical cancer ME180 cells treated with DDP, up-regulate the
expressions of Ki67 and MMP-9 in the xenograft tumor tissue, and reduce the sensitivity of the xenograft
tumor to DDP.
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cells; Xenograft tumor
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0. 5 [ e KA X MR iR AR 2. JRIT A5 WG 24 h
BN BB SALFE, R 75% 2 B )R B g
RZHEY, AR KV VRS T, I X AR T
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Lane 1—3: ME180-OE-KLK5 cells; Lane 4—6: ME180-NC-
KLK5 cells. "P<C0.05 compared with ME180-NC-KLK5 cells.
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Fig. 1

expression of KLKS5 protein in cerical cancer cells

Electrophoregram (A) and histogram (B) of

detected by Western blotting method

2.2 BUARRKKREIA—KEIL LT AR
M55 L), 25 AR Bk & R TG 2R A8 R, R
B 2T AL BB, WiRST
18] NC-KLK540. 9% NaCl 2 # il 1k £ A1 3% 31k
B SRR LT B2 5 NC-KLK5+

0.9%NaCl4H b #, NC-KLK5+DDP 4H# BT
PEREGR, REE AR, WESRAEEET . 5 3
WG I WA, NC-KLK54-0.9%NaCl 4 # il
B RESRAS R 2 W O WAk, JF b B
AWK ; 5 NC-KLK5+0.9%NaCl4 lb4, NC-
KLK5-+DDP 4 # Rk &R, W ahiREm s, &
Fra . WK 2,

& OE-KLK5+0.9%NaCl
- OE-KLK5+DDP

~ 24T % NC-KLK5+0.9%NaCl

g — NC-KLK5+DDP

g 2

S

g 20

=

)

> 18 |

s

£t
14 1 1 1 1 L 1 !
0 2 4 6 & 10 12 14

Time (#/d)

B2 HARFKRETEE
Fig. 2 Line graphs of body weights of nude mice in

various groups
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Fig. 3 General morphology of subcutaneous xenograft
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'P<C0.01, "P<C0.001 compared with NC-KLK5-+0.9% NaCl

group; “P<20.001 compared with NC-KLLK5+DDP group.
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Fig. 4 Volumes of subcutaneous xenograft tumor of

nude mice in various groups at different time points

KLK5+DDP 4 fil NC-KLK5+DDP 2H # § %% # %
20 M A T A 2R AR, R A A 4 . R
E I L D RN S AN D O B N e
NC-KLK5+DDP 4] %, OE-KLK5+DDP 4 #
AR AL T R, WK 6,

2.6 BMRKAMHEAE P KLK5.Ki67 f MMP-9
B G &Rk KF KLKS MY @R k&M T 400
Ji, G ELRR B (O B O PH I R EA 5 K67
FHAE e 8 38 8 L T 40 i A%, ) 3040 o 0 iy £
LI g B e 3k 5 MMP-9 B 1 % €5, 32 35 <& 31 T 40
UL AR A B I, 204 A € R £ SO B A BH
Fik . A HM R AL KLKS, Ki67 fil MMP-9
EHRRIBRIEA . 5NC-KLK5+0.9%NaCl
H I8, NC-KLK5+DDP 4 # i 5% i % 41 4L
KLK5, Ki67 fl MMP-9 & 11 % ik K F &Ik (P<

0.6
*%
E" 0.5 A
S
5 0.4
g
% 0.3 F —
5 ozf hd
o
Z 01t
0 —= y . <
O O
m\g‘b‘ g(QQ °\§‘b %XQQ
SR S R
o & i &
\)“k' J & &
€ <~ Q O
%O o‘o

‘P<<0.05, "P<C0.001 compared with NC-KLK5+0.9% NaCl

group; “P<0.001 compared with NC-KLLK5+DDP group.
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Fig. 5 Weights of subcutaneous xenograft tumor of

nude mice in various groups
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AL,E:OE-KLK5+0.9%NaCl group; B,F:OE-KLK5-+DDP group; C,G:NC-KLK5+0.9%NaCl group; D,H:NC-KLK5+DDP group. A—

D:X200; E—H: X400. Red arrows represented nuclear pyknosis; black arrows represented nuclear fragmentation.
B6 AR FIEHIUREESRI(HE)

Fig. 6 Pathomorphology of tumor tissue of nude mice in various groups (HE)

A: OE-KLK5+0.9%NaCl group; B: OE-KLK5+DDP group;
C:NC-KLK5+0.9%NaCl group; D:NC-KLK5+DDP group.
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ML, X 200)

Fig. 7 Expressions of KLKS5 protein in tumor tissue of
nude mice in various groups (Immunohistochemistry,
X 200)

TR RIAR Zh 5286 IE 52 T KLKS iob 28 3k 7] 38 0 48 5t
PE, TR I KLKS 235 0] 88 oy sk .

A BE 5T 45 F R OE-KLK54-0. 9% NaCl 44
R R B R R R LR E R 3 OK F NC-KLK5+
0.9%NaCldl, FW KLKS it % ik e 2k 5 0% 41
Mo 7E BB R N A K. 4, OE-KLKS+
0. 9% NaCl 21 # B 788 41 21 b Ki67 Al MMP-9 £ ik
KA F NC-KLK5+0. 9% NaCl 4 . Ki67 i) 3 i&
U2 M3 B 1 Ao Rl iR A 2 i O 2 st

0.4 o ~

Iy

£ 03}
=

o

=

S

L2 0.2
=

=

=]

=

<

=

0.1F

'P<C0.05, "P<<0.001 compared with NC-KLK5+0.9%NaCl

group; “P<C0.001 compared with NC-KLK5+DDP group.
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Fig. 8 Expression levels of KLK5 protein in tumor

tissue of nude mice in various groups
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A: OE-KLK5+0.9%NaCl group; B: OE-KLK5-+DDP group;
C:NC-KLK5+0.9%NaCl group; D:NC-KLK5+DDP group.
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Fig.9 Expressions of Ki67 protein in tumor tissue of

nude mice in various groups (Immunohistochemistry,
X 200)
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'P<C0.05, “P<C0.001 compared with NC-KLK5+0.9%NaCl
group; “P<20.001 compared with NC-KLK5-+DDP.
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Fig. 10 Expression levels of Ki67 protein in tumor

tissue of nude mice in various groups
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A: OE-KLK5+0.9% NaCl group; B: OE-KLK5+DDP group;
C:NC-KLK5+0.9%NaCl group; D:NC-KLK5-+DDP group.
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Fig. 11 Expressions of MMP-9 protein in tumor tissue
of nude mice in various groups(Immunohistochemistry,

X 200)
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'P<C0.05, "P<C0.001 compared with NC-KLK5+0.9%NaCl
group; “P<0.001 compared with NC-KLK5+DDP group.
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Fig. 12 Expression levels of MMP-9 protein in tumor

tissue of nude mice in various groups
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