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[Abstract] Objective To investigate the effect of recombinant soluble CD40 ligand (rsCD40L) on Wogonin
mediated antitumor activity in cancer cells and the underlying molecular mechanisms. Methods Cell death was
detected based on the release of lactate dehydrogenase (LDH) using a cytotoxicity detection kit. For morphological
study of cell death, cells were stained with 50 pg/mL of acridine orange and 50 pg/mL of ethidium bromide and
observed and photographed under a fluorescence microscope. Activation of apoptosis pathway was evaluated by
Western blot. The effects of pan-caspase inhibitor Z-VAD-FMK and tumor necrosis factor o« ( TNF-¢) neutralizing
antibody on cell death induced by rsCD40L. and Wogonin co-treatment were also investigated. Results rsCD40L
significantly enhanced Wogonin-induced cell death of ovarian cancer cells SKOV3. A dose-dependent synergism was
found with a fixed rsCD40L dose (1 pg/mL) and increased concentrations of Wogonin (5 pmol/L-15 pmol/L).
rsCD40L and Wogonin co-treated cells showed typical apoptotic morphologies and enhanced activation of caspases
pathway. As expected, the pan-caspase inhibitor Z-VAD-FMK inhibited synergistic cell death of rsCD40L and
Wogonin co-treated SKOV3 cells. Interestingly, the TNF-a neutralizing antibody that blocks TNF-¢ binding to its
receptor also significantly suppressed the cell death enhancing effect, indicating that autocrine TNF-q played a role
of sensitization. Conclusion rscCD40L sensitizes cancer cells to wogonin-mediated apoptosis, which may involve
autocrine of TNF-a, and the combination of rsCD401. and Wogonin may have a potential for cancer therapy.
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(rsCD40L+ Wogonin + anti-TNF 2H) ., 3 DA hn A JE
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VAD-FMK #i 5 4b PR Hfd 30 min, Ff A rsCD40L
(1 pg/mL) + 10 pmol/L I # X FR 4b # 46 Jifs
(rsCD40L.+ Wogonin +Z-VAD-FMK 41) ., In# j5
72 h 4% 1. 2.3 Jr ik ME M AE TR
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ARG BMA T AR TIZTARFTRG R
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1)

B 1 A] W, SKOV3 4 ifl 28 & rsCDAOL Ab 3
72 hj5 , BPE f g  E rsCD40L (2 pg/ml) L H &
FH B (14. 4% 0. 7%) FET- (rsCDAOL H2)
L4110 gL P>>0.05) &y 15 pmol/L B3 %
EN SR 24. 8% £ 2. 6% 140 ML BE T L B
Z AL A P<<0.05), 0fif rsCDA0OL H17Y %
KR A At TR A 2y 43 m, 2 7
A Gevt 2 3 A R R I S R R 2 A L B
P<C0.05, 5 #1 [ 7| 5 rsCDAOL 254 i P<
0.01), M4[H & rsCDAOL ¥ B (1 pg/mL), it AR
[ei) vk JBE (14 L % % 25, SKOV3 41 il 119 58 T 2% i 25 7L
B ZUR B 1 B G (G A4l g P <
0.05, 29 B G280, CLaH,. CLEH/NT
L, B rsCD40 L% 5 350 2 X5 R 5 3 (04 B b g 75 T g
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Table 1 SKOV3 cell death induced by different concentrations of rsCD40L and 15 pmol/L Wogonin, and different concentrations of Wogonin and

1 pg/mL rsCD40L (% .n=3)

Group Cell death (%) Group Cell death (%)
Control 0 Control
Wogonin (15 pmol/L) 24.842.6 rs40CD40L (1. 0 pg/mlL) 13.5£0.4
rsCD40L (0.5 pg/mL) 7.84+1.2 Wogonin (5 pmol/L) 6.4+0.2
rsCD40L (0. 5 pg/mL) + Wogonin 46.8+3.3%+/ rsCD40L+ Wogonin (5 pmol/L) 21.24+3.1% 4
rsCD40L (1.0 pg/mlL) 13.54+0.4 Wogonin (10 pmol/L) 12.442. 9%
rsCD40L (1. 0 pg/mL) + Wogonin 53.2+1.7*4 rsCD40L+ Wogonin (10 pmol/L) 31.5+5.87 4
rsCD40L (2.0 pg/mlL) 14.440.7 Wogonin (15 pmol/L) 24.842. 6% %
rsCD40L (2. 0 pg/mlL) + Wogonin 54.9+3.1*4 rsCD40L+ Wogonin (15 pmol/L) 53.2+1.7% A

* P<C0.05, vs. Wogonin group; /A P<C0.01, vs. rsCD40L alone in the same concentration group; # P<C0.05, vs. rsCD40L group; A

P<C0. 05, vs. Wogonin alone in the same concentration group; yx P<C0. 05, vs. Wogonin 5 pmol/L; % P<(0.05, vs. Wogonin 10 pmol/L
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F P 1 AT D X BECZH 4 A AR UL O T 40 i, B2 4
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2.3 rsCDOL fINEZTZE M EBEESEHRAX
SKOV3 diffifa N AT ESERERRLNZM
ULIE 2, rsCD4OL AL A R G 2GR T
ML E T T caspase-8 FHX 43 F Jf & 4 55X 10°)
TG Ak B B Al Sy AN TR R B (40 XX 107, 36 X 107,
23X10%)  Jf HAZ# T caspase-3 CHHXJ 73 F it & 0



862 PN R 2 i (B 2 RO

%4

32X10°) i3 Ak (R A A AH X 3 B i 17X 10%) , DA
KLY PARP 25 1 XS 43 F i 113 X 107)
PIEI RN R B R X 4 - B it 2 89 X 10°) , #5¢% #f
21 R 20 4 W I DX

2.4 rsCD4OL F1 X EE E & F 3 SKOV3 4

TNF-o 73 il 5 3% B %2

X B2 rsCDAOL 41\ L # & R 41 . rsCD40L +
WX R M WP TNF-o K (pg/mL) 43 5] K
6.4740.6.61.914+2.4.5.3740.4.,59.00 %= 1.6,
rsCD40L B F M rsCD40L FI IR 8% 2 &= & 3

E 1 AO/EBRERBFERHKERETIESKOV AMBET. X100
Fig 1 AO/EB staining of SKOV3 cells after treatment with rsCD40L or Wogonin or a combination of rsCD40L and Wogonin. X 100

A Control; B: 1 pg/mL rsCD40L alone; C: 10 pmol/mL Wogonin alone; D: a combination of 1 pg/mL rsCD40L and 10 pg/mlL Wogonin

rsCD40L

(-) CD40L WogoninWogonin
'l'imclg’h) 0 14 24 14 24 14 24 (Mr X109

Froemsres e o oo e - 55
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Caspase-3 actived o 17

N

Pro -
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Cleaved 89
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B 2 Western blot # il B 2§ J§ SKOV3 4f fifl 1 caspase-8 . caspase-3
F1 PARP B Rk

Fig 2 The expression of apoptotic proteins caspase-8. caspase-3, and
PARP in SKOV3 cells after treatment detected by Western blot

(—) :Control group

SKOV3 4 g TNF-a f973W C5 X AL # . P <
0. 01, LA 2 B IR I AN TNF-o #9535 (5 Xf Bf
4, P>>0.05),
2.5 Z-VAD-FMK,TNF-o H1 #1 5 & XF rsCD40L #n
NEEZRBKASIENMEARIE T RN
3 fiz,. ZZVAD-FMK i kb # J5 w] 51 41
rsCDAOL FIIL B & 2R A5 T S B 4 g 6 12 (P <<
0.01), TNF-o HrfIHiAmiAL# SKOV3 4 il f5 . 7]
it rsCDAOL FIPLET A R A 25 P 1 A .
2.6 Z-VAD-FMK Xt rsCD40L F1iX &= Z B H35| &2
FEARAT RATESEEELNTIE
i 3 A L. rsCDAOL I 3% %5 25 I A Ak B 4

20 AT DL R A U T A BRI G 0 B A 00 B A

&R 3 caspase ] #] # Z-VAD-FMK #1 TNF-o 5 #0 $1 {& 3t rsCD40L
ANEZEAAMSEWMEARETHZM %)

Table 3 The effect of pan-caspase inhibitor Z-VAD-FMK and TNF-a

neutralizing antibody on cell death induced by rsCD40L and

Wogonin cotreatment (%)

Cell death

Group n (%)
Negative control 4 0
rsCD40L+ Wogonin 4 45.340.2
rsCD40L+ Wogonin+ Z-VAD-FMK 4 11.140. 9"
rsCD40L+ Wogonin+ anti-control 4 43.2+1.8
rsCD40L+ Wogonin+anti-TNF 4 28.9F1.2" -4

%* P<C0.01, vs. rsCD40L + Wogonin group; & P<C0. 05, vs.
rsCD40L~+ Wogonin+ anti-control group

2L 5[ IR w8 BOIR L i ] Z-VAD-FMK il 4b
HLZN B S5 R A ] rsCDAOL I A 28 1K 45 11 BT
53 B A0 A T AL R OR O T AR

B3 AO/EB HEFHXBRET SKOV3 AMMAT. X100
Fig 3 AO/EB staining of SKOV3 cells. X100
A: Negative control; B: rsCD40L + Wogonin; C: rsCD40L +
Wogonin +Z-VAD-FMK

f Il 4 BT, rsCDAOL AV ¥ 52 R A e 2F T
YL TR caspase-8 1Y Ak S K Al S S TR B R
B, HAR#H T caspase3 MG fL, LI M HIEY
PARP I YIEI /N B X 5 2 Fos 45 RAHAT
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B-actin A

4  Western blot #& il F§ 2§ f5 SKOV3 40 ffl ) 1= & & caspase-8,
caspase-3 #1 PARP W R ix

Cleaved
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Fig 4 The expression of apoptotic proteins caspase-8. caspase-3, and

PARP in SKOV3 cells detected by Western blot
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St B WO G e I A5 Sy — i BT CD40 4y
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