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Abstract: Objective To explore the synergistic effect and mechanism of plasma constituents after oral administration
of Liuwei Dihuang Pills(LDP) in suicide gene killing of B16 cells. Methods MTT assay was adopted to observe the
effect of plasma constituents after oral administration of LDP, paeonol, loganin, morroniside, S5-hydroxymethyl-2-
furoic acid, and sweroside, and their mixture composition on HSV-tk/GCV suicide gene system in killing B16 cells.
We also observed the effects of culture supernatant of lymphocytes treated by the mixture of five plasma components on
HSV-tk/GCV suicide gene system in killing B16 cells. The gap junction function was analyzed by Fluorescent tracer
with flow cytometry and fluorescence microscopy, and the expression of connexin was detected by Western blotting. The
sensitization effects of drug—treated lymphocytes supernatant on tk/GCV system of B16—tk* cells were investigated by
MTT assay. Results Not only the 5 components but also their mixture compounds did not show the bystander effect
when they were used together with tk/GCV system. However, the drug—treated lymphocytes supernatant showed the

synergism in dose—effect relationship. Drug—treated lymphocytes supernatant significantly enhanced Cx43 expression and
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improved the GJ function of B16 cells, but had no significant effect on the sensitization of B16—tk* cells to tk/GCV

system. Conclusion Plasma LDP constituents can stimulate the lymphocytes to produce certain active substances which

enhance the TSV-tk/GCV bystander effect on B16 cells. The immune active substances may be the material basis of the

synergism of LDP in promoting suicide gene therapy for tumor, and the mechanism is probably associated with the

improvement of B16 cells GJ function.
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Table 1  The killing effect of 7.5 % drug lymphatic supernatants

on B16 cells combining with tk/GCV system

2 1%
¢85 n WK /% GCV 20 % tk/IGCV . Qff
. R
(0 pmol L) (20 wmol *L™)
Xt AR 6 0 0.00£2.96  14.58+6.29 - -
ZHEWEH 6 75 8.64+2.67 4.10+597" 2197 0.19
HHLIEA 6 75 1487091 32236047 2728 118
e SXPHEEE (0 pmol - L GCV) HEER, #P < 0.01;5 5XJ HRZH (20 pumol - L™

GCV) I, "P<0.05, “P<0.01,
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F2 15 %RHME LEHA tk/GCV 3 B16 AR HRIR K
BRKF(xxs)

Table 2 The killing effect of 15 % drug lymphatic supernatants on
B16 cells combining with tk/GCV system

il 1%
bl no W% GCV 20 % tk/GCV ., QfH
- BB
(0 pmol-L™") (20 pmol-L™)
X R 6 0 0.00£2.96  14.58+6.29 - -
SHLEEHN 6 15 3.71+4.38 9.26 + 4.63* 1776~ 052
HH LA 6 15 13.03£4.19 33926827 2571 132
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Table 3 The killing effect of 30 % drug lymphatic supernatants on
B16 cells combining with tk/GCV system

3 /%
45 no W 1% GCV 20 % tk/GCV —— Q1
(0 pmol-L") (20 pmol-L7)
Xt BREH 6 0 0.00£296  14.58+6.29 - -
EHEEH 6 30 6.08+2.97  32.68 +4.89% 1978 1.65
e 30 1695+523  37.95+7.10% 2905 131
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GOV)HE:, “P <001,
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Figure 1 Effects of lymphatic supernatants with mixture on calcein spread through GJ in B16 cells observed under a fluorescence microscope
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Figure 2 Effects of lymphatic supernatants with mixture on the GJ function in B16 cells by flow cytometry
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Figure 3  Effects of lymphatic supernatants with mixture on the

expression of Cx43 in B16 cells by western blot

F GCV A B (HEBR S5 R AR 5200 ), [RIEREI 15 %
IRV 3T 0 & 25k B B3 . 5 %3 20k
EL B . 10 % & 25k B3 . 15 % i 25k e i xd A
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T BAT BN B16 4%t tk/GCV ARG BUSHE .,

&4 15 %EHME LIFRE tk/GOV REExt B16-tk 4i AR
LB oA [EFXY

Table 4 The killing effect of 15 % drug lymphatic supernatants on
B16—-tk* cells combining with tk/GCV system

I 1%

GCV FrMRE L + 2 AR e

fumol' L' 0%+0 %  0%+15% 5%+10% 10 %+5% 15 %+0 %
0 0 575126 -6.18+1.70 743+ 1.44 -404+183
5 1991121 19.86=1.91 17.93+222 20.27+3.18 20.89+1.86
10 2631+255  2635+2.80 24.12+293 2882361 26.77+2.02
20 46.66 £4.01  47.55+3.96 42.85+5.06 47.83+5.07 47.95+4.89
3 itig

AWFIEAIR BN, SR I 5 TP &
FER A T ¥R o O R A R DAY RER
13 B16 LA, RS BT AR 7S B AL
PR IA B 25 LTS PRSI RS F R R RR 7 (19 3 20V T n]
REASZ HI 25 A MU BT i

PSR ML EEOALA S B AR T, Al A 2 4
JHE8 3 s 2 Tl e £ A1 5 B A 3% PR BB, ik e
DRI~ R A 375 P40 J0 AT B A E2 A L 5 5 1 I TR
o TR T, MRRZ, Jlh
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W Cxd3 MR, X EERRIE 2 Dh e HAT XL 1y
YRS O Bz B &= Refe i Cx32 Tl Cx26 B R
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FE2S PR 3 S e BE 5 25 L BV X tk/GCV &
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