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Inhibitory effects of iridoid glycosides from Boschniakia rossica combined with
5-fluorouracil on human hepatoma HepG2 and SK-Hepl cells
epithelial-mesenchymal transition
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Abstract: Objective To study the inhibitory effect of iridoid glycosides from Boschniakia rossica (IGBR) combined with 5-Fu on
epithelial-mesenchymal transition induced by TGF-B1 in human hepatoma SK-Hepl and HepG2 cells, and compare the efficacy of
drugs. Methods The survival ability of HepG2 and SK-Hepl cells was detected by MTT and the combination index (Q value) was
calculated to judge the interaction of combined drugs. The EMT model of HepG2 and SK-Hepl cells was established. The cell
adhesion rate was detected by MTT. The expression of matrix metalloproteinase (MMP) MMP2, MMP7, MMP9, Snail, and Slug was
detected by Western blotting. The localization and expression intensity of E-cadherin and Vimentin was detected by
immunofluorescence. Results MTT showed that compared with the control group, the 5-FU group, IGBR group and combination
group cell survival ability were decreased (P < 0.05) at 48 h after administration; IGBR and 5-Fu had an additive or synergistic effect.
Compared with the model group, the adhesion rate of 5-FU group, IGBR group and combination group was reduced (P < 0.05).
Western blotting results showed that compared with the control group, the expression of MMP2, MMP7, MMP9, Snail, Slug were
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up-regulated (P < 0.05) in the model group. Compared with the model group, the expression of MMP2, MMP7, MMP9, Snail and Slug
were down-regulated (P < 0.05) in 5-FU group, IGBR group and combination group. Compared with the control group,

immunofluorescence showed that the E-cadherin fluorescence intensity was decreased in the model group, but the Vimentin

fluorescence intensity was increased. Compared with the model group, the E-cadherin fluorescence intensity was increased in 5-FU

group, IGBR group and combined group, but the Vimentin fluorescence intensity was decreased. Conclusion IGBR and 5-Fu can

inhibit human hepatoma EMT. The combined drugs have the combined effect on HepG2 cells and synergistic effect on SK-Hepl cells.

The therapeutic effect on SK-Hepl cells is better than HepG2 cells.

Key words: Boschniakia rossica Fedtsch. et Flerov; iridoid glycosides; 5-FU; hepatocellular carcinoma; HepG2 cells; SK-Hepl

cells; epithelial-mesenchymal transition; TGF-B1; cell survival rate; cell adhesion rate; Western blotting; immunofluorescence;

E-cadherin; Vimentin; matrix metalloproteinase; synergistic effect
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5-Fu 2045 ¥ &4 TGF-B1 10 ng/mL 1 5-Fu 75 pg/mL
") DMEM; EX&H%LT&H TGF-pL 10 ng/mL.
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fFLIMAEE DMSO 1 pL/mL ff) DMEM 200 pL;
% 34N 5-Full, BFLIMAEH 5-Fu 75 pg/L 11
DMEM 200 pL; 5% 4 404 1IGBR 4, FILIMASH
IGBR 500 mg/mL () DMEM 200 pL; %5 5 2 NEcA
4, HILIMANEH 5-Fu 75 pg/mL A1 IGBR 500
mg/mL [¥] DMEM X537 200 uL; X537 24, 48h J5
LI 20 uL MTT, 37 ‘CiRAHIEE 4 h; A 200



* 4500 * T4

Chinese Traditional and Herbal Drugs %8 51#% %5 17 3] 202049 A

uL DMSO; #&¥% 10 min, FEghR{CH 490 nm 3£
SRR OGE (A fH . THEAEMAAE 2

THIAF R =A sl A e
1.2.4  BRAEMAZ R RS @ A E
SK-Hepl. HepG2 4ifiuEKAMHIZ (IR) J&i+HEk
HIREC (QE) FFHIWTRN G LA IR

IR=(A wam—A s) A eanm

Q=E(A+B)/[EA+(1—EA)EB]
E(A+B)E R HZH) %, EA FR IGBR %, EB
7 5-Fu 4 %

Q=0.85~1.15 A HZEH AN, Q>1.15 Ik
A HZERPIE, Q<0.85 Bka I 25/E FIAH HAE T
1.25 MEYMILE %K “1.2.27 TR kA
M52, 48 h J5 PBS JE¥E, 4% HEZ €, M 1 mL
JAAKZE 5 min 5 HXZKEE, TEETNR, W5
FHOREZ
1.2.6 FMAME R I8 “1.2.2” WU HED
M52y, H55% 48 h, JRERHAL . S50 HL 200 pL 4
JL BRI N L4 ¥ Matrigel 357 JiE Y 96 LR,
B 5 MR, PBS S5 N MTT 50
uL/fL, 37 CiRAEWE 4 h, i\ DMSO 200 pL/4L,
FEEFRCH 570 nm BEAKALATIN A 1B, THE AR,
[l

YIS P 2R =A el A s —1
1.2.7 Western blotting &I 25 [1RIA  FEHUAN L &
HH, PO SE AR, Bl 5% 0k 4E AN
10% )73 B AT HLK, S FIAR L, 5% Mt NG Wkn &5
i 1.5~2.0 h, FHIELE, Z770MA 11 000 Hik
] MMP2. MMP7. MMP9. Snail. Slug Jiifk 4 C
R L1000 MR —Pi/E = T E 2~3
h, HHLPES, Wi ECL A G -
1.2.8 AEiieik %R “1.2.27 TR 5k 4
Y574, 48 h JaPiimEsIR, ®ALIA 2 mL PBS &
¥ 5 min, E¥E 3R, 3.65% L[ E, 0.2% Triton-
X100 &i%, 5% BSA #f[#, E-cadherin. Vimentin
Pufk 4 Cidd, I 2 mLPBS &% 5 min, & 3
U NSRS — 5 2 h BN 2 mL PBS j&¥E 5
min, JE¥E 3 Y%, TN 20 pL/FL DAPI AW - 56 3%
. WA AR, 5 min JE 22 ThAE R A IR
1.3 HIELIE

Bl b FER B SPSS 19.0 Siit-#ft, &gk
PAX s %ow, HEECRHTT 2551, KRB ER
3K, P<0.05 NERAGIE L.

2 H#BRESH
2.1 IGBR %f HepG2. SK-Hepl 4BI5E F1HI S0
Bl 145 BB oR A Ts /) 2P RAE G, AR
FEAIMITESS 25 24 h JG TS 71N &, ThifE
48 h JE AN S AR, SXFHRALANEL, A2h4
(IGBR 4. 5-Fu 4. Bx&4) ZR R (P<0.05).
IGBR Al 5-Fu a] L1 SK-Hepl 401 HepG2 4
i 77

150+ HepG2
24 h
48 h
8 100+
"
e
2
= 504
0-
papict DMSO  IGBR 5-Fu iy
150+ SK-Hepl
B 24h
Bmssh
8 1004
"
e
2
= 50
0-

o HE DMSO  IGBR 5-Fu 1535
x4t "P<<0.05
P < 0.05 vs control group
1 47548 h G HepG2. SK-Hepl HffFERLER
(Xxs,n=5)
Fig. 1 Cell survival rate of HepG2 and SK-Hepl after

administration of 48 h (X £s,n=5)
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# 1 IGBR A 5-Fu Xf HepG2. SK-Hepl ARRIER (X+s,n=5)
Table 1 Effects of IGBR combined with 5-Fu on HepG2 and SK-Hepl cells (X + s, n =5)
IR/% QfH
2H 51 IGBR/(mg:mL™) 5-Fu/(ng-mL 1)
HepG2 SK-Hepl HepG2 SK-Hepl

IGBR 500 — 15.48+3.91 28.00+3.61 — —
5-Fu — 50 22.07+4.70 32.33+5.69 — —

e 500 50 37.62+6.22 59.67+5.69 111 1.16

HepG2

SK-Hepl

]

5-Fu A

2 HREKRSTH (X 100)
Fig. 2 Changes of cell growth morphology (><100)
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Fig. 3 Cell adhesion rate of HepG2 and SK-Hepl after
administration of 48 h (X + s, n=5)
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Fig. 4 Expression of MMP2, MMP7, MMP9, Snail and Slug

protein in HepG2 cells treated with IGBR and 5-Fu (X £ s,

n=23)
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Fig. 6 Expression of MMP2, MMP7, MMP9, Snail and Slug
protein of control in HepG2 and SK-Heplcells treated with
IGBR combined with 5-Fu (X £ s, n=23)
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; - - - - -
- - - - - -

" - -
X T

IGBR 5-Fu A

E7 HRERAWE Vimentin 7£ HepG2 AR EMFIFIXTER (X 400)
Fig. 7 Localization and expression of Vimentin in HepG2 cells observed by immunofluoresence (x400)
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o - - - - -

N - -
Xof JE F

IGBR 5-Fu ISy

8 HRIEWNME E-cadherin 7E HepG2 AR ANE ALFNFRIZIF S (X 400)
Fig. 8 Localization and expression of E-cadherin in HepG2 cells observed by immunofluorescence (<400)



4504 « ¢ $ % Chinese Traditional and Herbal Drugs 5551 % % 17 #] 202049 A

- - - - - -

- - - - - -

N - - - - -
X Hi it

IGBR 5-Fu 3
9 HIETHME Vimentin 7E SK-Hepl A AIEIFIFILEI (X 400)
Fig. 9 Localization and expression of Vimentin in SK-Hepl cells observed by immunofluoresence (><400)
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10 HETHME E-cadherin 7 SK-Hepl AR B E ALFIZRIAE R (X 400)
Fig. 10 Localization and expression of E-cadherin in SK-Hep1 cells observed by immunofluoresence (><400)
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