$8 % 2020478 $52% H13W Chinese Traditional and Herbal Drugs 2021 July Vol. 52 No. 13 = 3923«

BEFHRENS S & REM AT HER RALEI R

PERL2 Bek? KREL NF£2 3 ZV, 2REE §hLS

1. VL5 AR 220, 1175 R0 211800

2. MR EARE TL758 2 SR A FE B R 3T Hh O, A 24 208 77 A6 5 5 B3 259 [ St 5 B T AR b
L, EFAEZE R R IREI R E A E, 175 Al 210023

3. MM HMIEARFE—WEEN, L% B 210029

7 E: BM WAL Lonicera japonica 2 HUAN i PRI AN MU S AN T PR L] sk SR FH B v RO € 3 -
TRATI A RSB (UPLC-Q-TOF/MS) SRAE R A FEAREUII Ao SR MTT 320 2 A FE SR B3 B PR A
il HOS. 143B LA B BB il /INE b B A HK-2 A5 SR M52 K F 280 B e WL 52 B A R U X HOS. 143B 4
FRIET IR SR Annexin V/IP1 X4 AG I 22 4 BRI HOS 4RI T 152 s SR JC-1 Gt vkl 24 A B He B it
HOS 41 i 2k s fA S s R 52 M s SR Western: blotting y23A5r I 22 4 R EUYIGT HOS 41 B 21 itk 2987 2 #H¢ X 82 E (bel-2
associated X, Bax). B ZHJfIitkt2s% 2 (B cell lymphoma-2, Bcl-2). i&fLHIE MR BRE [ f-3 (cleaved Caspase-3). i&{LIIZ
BIRE BB B &8 (cleaved poly ADP-ribose polymerases, cleaved PARP). cleaved Caspase-9 M4l C
(cytochrome-c, Cyt-C) HEFIANIM ., £R ZBABEIWY T EEHEYERAE, ZiEBEHR. HIK. HIBHERERME
FEFR 5 PSR 36 Fh ik 2 A7) o A TR B4 HOS A1 143B 47 % %, B35 S HOS 4 e T-(P<<0.01), Caspase-3
77 Z-VAD-FMK 3 1) 2 A R IV 75 310 HOS 4HfB M T2 (P<<0.05. 0.01); ZA R EZ R E HOS 41
Caspase-3 714 (P<<0.01), 3243 HOS AL kiiA i s A7 (P<<0.05. 0.01), &3 Lifl HOS il Bax. cleaved Caspase-3.
cleaved PARP. cleaved Caspase-9. Cyt-C Al Bax/Bcl-2 & [H3RAE/K T (P<0.05. 0.01), W35 Tif Bel-2 FEHFIEKT (P<
0.05. 0.01), £5it A BRI RES IG5 PR AIMIG A, i8I LR R T840 5 SAUME T, HALHI AT a8 T Bel-2
FH A, i Bax. cleaved Caspase-3. cleaved PARP. cleaved Caspase-9 fll Cyt-C & 131k, % Caspase 2%t NiA %o
kHEIR: AARE: B W fEFMNE; UPLC-Q-TOF/MS

FESES: R2855 XEAFRERE: A NEHRS: 0253 - 2670(2021)13 - 3923 - 10

DOI: 10.7501/j.issn.0253-2670.2021.13.016

Mechanism of apoptosis induced by Lonicera japonica extract on osteosarcoma cells

YAN Bao-fei: 2, DUAN Jin-a0%, ZHANG Jing-zheng?, LIU Sheng-jin?, LIU Jia', MAO Yi-bei', ZENG Qing-gi* 2

1. Jiangsu Health Vocational College, Nanjing 211800, China

2. Jiangsu Collaborative Innovation Center of Chinese Medicinal Resources Industrialization, National and Local Collaborative
Engineering Center of Chinese Medicinal Resources Industrialization and Formulae Innovative Medicine, Key Laboratory of
Chinese Medicinal Resources Recycling Utilization, State Administration of Traditional Chinese Medicine, Nanjing University
of Chinese Medicine, Nanjing 210023, China

3. The First Affiliated Hospital of Nanjing University of Traditional Chinese Medicine, Nanjing 210029, China

Abstract: Objective To investigate the proliferation and apoptosis effects and mechanism of Lonicera japonica extract on human
osteosarcoma cells. Methods Chemical constituents of L. japonica extract were characterized by UPLC-Q-TOF/MS. MTT method
was used to detect the effect of L. japonica extract on survival rate of human osteosarcoma cells HOS and 143B and human renal
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cortex proximal tubule epithelial cells HK-2; Fluorescence microscope was used to observe the effect of L. japonica extract on
apoptosis of HOS and 143B cells; Annexin V/PI double staining method was used to detect the effect of L. japonica extract on
apoptosis of HOS cells; JC-1 staining method was used to detect the effect of L. japonica extract on mitochondrial membrane
potential of HOS cells; Western blotting method was used to detect the effect of L. japonica extract on expressions of B cell
lymphoma 2 associated X protein (Bax), B cell lymphoma 2 (b-cell lymphoma-2, Bcl-2), activated cysteine protease-3 (cleaved
Caspase-3), cleaved poly ADP-ribose polymerase (cleaved PARP), cleaved Caspase-9 and cytochrome-c (Cyt-C) in HOS cells.
Results A total of 36 chemical components of five types, including organic acids, triterpene saponins, flavonoids, iridoids and
amino acids, were identified in L. japonica extract. L. japonica extract inhibited the survival rate of HOS and 143B cells, and
significantly induced HOS cells apoptosis (P < 0.01). Caspase-3 inhibitor Z-VAD-FMK significantly inhibited HOS cells apoptosis
induced by L. japonica extract (P < 0.05, 0.01); L. japonica extract significantly increased Caspase-3 activity in HOS cells (P <
0.01), changed mitochondrial membrane potential of HOS cells (P < 0.05, 0.01), increased expressions of Bax, cleaved Caspase-3,
cleaved PARP, cleaved Caspase-9, Cyt-C and Bax/Bcl-2 in HOS cells (P < 0.05, 0.01), down-regulated Bcl-2 expression (P < 0.05,
0.01). Conclusion
mitochondrial apoptosis. The mechanism may be related to down-regulation of Bcl-2 expression, up-regulation of Bax, cleaved

L. japonica extract can inhibit the proliferation of osteosarcoma cells and induce apoptosis through

Caspase-3, cleaved PARP, cleaved Caspase-9 and Cyt-C expression, and activation of Caspase cascade reaction.
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Fig. 1 Total ion chromatogram of L. japonica extract in

positive (A) and negative ion modes (B)
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#z1 REFRBYIN UPLC/Q-TOF-MS 4347
Table 1 UPLC/Q-TOF-MS analysis of L. japonica extract

BigfE

KPR

RE

%5 tr/min wEM RS ) i ) ) (X109 ZYW R (mlz)
1 0.79  secologanic acid [M+H]" CiH2010 3751286 3751308 6.0  122.969 2, 213.074 7, 222.990 5,
375.129 7
2 079 HER [M+H]" CeHuN:O, 1751190 1751200 6.1  70.0675,60.0580, 130.098 7
3 154  WER [M+H]" CoHuNOs  182.0812 182.0823 6.2 91.0554,119.051 2, 136.078 6
4 171 BREmR [M+H]" CeHiNO2 1321019 1321028 6.5  72.9379,73.0497,86.097 4
5 254 FHAR [M+H]" CoHuNO.  166.0863 166.087 5 74 51.027 5, 76.816 7, 79.055 5,
120.081 9
6 262 N LETHE [M+H]" CiH2Ou 3911235 391.1240 0.3 151.040 5, 167.034 8, 211.062 4
7 296 R LR [M—H]" CisHa0w  359.0984 359.100 2 52  123.0097,138.0329,197.0406
8 322 SRR [M+H]" CuH20s  369.1180 3691170  —0.3  145.029 0, 177.055 4, 176.509 4,
281.064 2
9 323 FLEm [M+H]"  CiHgOs 155.0339 155.034 8 6.2  63.1152,115.0757
10 353 LR [M—H]" CiH00 3751297 3751305 21 151.076 9, 169.087 3, 213.077 1,
375.1312
11 354 8-KRLEM [M+H]" CiHuOn  377.1442 3771447 1.3 109.066 8, 151.077 3, 179.071 3,
197.0819
12 406  HiaREER [M+H]" CiHisOs 3551024 3551026 0.6  135.0455, 145.030 2, 163.040 9
13 453 SER [M+H]" CiHis0s 3551024 3551020  —11  79.0550,94.0420, 109.064 6
14 471 WiHERR [M+H]"  CoHsOs 181.0495 181.0509 7.3 117.034 5, 135.044 4, 145.028 6,
163.039 8
15 475 BRI [M+H]" CiH20s  359.1337 359.1341 11 127.0407,179.072 0, 197.083 2
16 476 FHAEAMLERR [M—H]" CuHuOn  403.1246 403.1250 1.0  81.037 7, 89.026 9, 119.036 1,
357.1220
17 512 FRRERER [M+H]" CiH80s 3551024 355.1025 0.3 121.034 4, 123.049 3, 165.062 4
18 515 &FiF [M+H]" CuH2«Ou 4051391 405.1401 25  151.0395, 165.056 3, 193.050 8
19 526 WD [M+H]" CuH2Ow  389.1442 389.1449 18 107.051 6, 151.039 8, 165.056 9,
177.055 5
20 561 AT [M—H]" CzH:01  609.1461 609.149 8 6.1  191.0533,300.030 3, 609.153 3
21 580 AXFH [M+H]" CxHx01 5951658 595.166 4 1.0  287.0586,595.183 4
22 591 G #pkir [M—H]" CxuH2001  463.0882 463.0905 50  151.003 2, 178.998 7, 301.036 1,
463.088 4
23 592  KRBEH [M+H]" CauHaoOun  449.1078 449.106 6 2.7 287.058 2
24 623 R4 B [M—H]" CxsH2Or 5151195 5151190  -1.0  173.0525,191.063 5, 353.103 0
25 633 FERETO-EEHE [M+H]” CyHxOws  579.1708 5791711 05  271.0632,367.1175,579.162 1
26 6.35  (E)-aldosecologanin = [M—H]™  CasHas019 757.2561 757.2608 6.3 179.056 4, 493.174 7, 525.167 7,
757.268 2
27 640 &XHET-O-HHE [M—H] CxHpOi  607.1668 6071646  —36  284.0340,299.057 4, 607.175 7
B R
28 648 RLER A [M—H]" CxHzO01 5151195 5151233 74 135.046 2, 179.036 0, 191.057 0,
353.090 8
29 6.62 FAJEEC [M—H]" CxsH2O 5151195 5151183  -2.3  132.0269,133.0355,161.030 1
30 6.73  loniceracetalide A [M+H]" CauH2Ou 4612017 4612042 54  123.1250,169.1237
31 6.94 XIESEHIEMUEEE [M—H] CxsH«uOu  499.1246 499.1281 6.9 163.040 3, 179.035 4, 191.057 0,
ETR 353.090 5
32 742 KRBER [M+H]"  CisH06 287.0550 287.056 1 3.8 153.019 2, 287.059 2
33 748  MEE [M+H]"  CisHO7 303.0499 303.050 6 2.3 301.202 4
34 1007 HHEEEHT [M—H]" CsoH«Os 4713480 4713501 4.5 393.319 3, 471.352 8
35 1037 SRR LHE [M+H]" CisH20s 3831337 3831324  -33  149.0217,219.0640,381.118 8
36 1079  cauloside A [M+H]" CasHssOs 6054048 6054033  -25  177.126 6, 605.344 2, 605.385 3,

605.421 7
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3.2 BABREEWIN HK-2. HOS #0 143B ¢HpRTE
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WK 2 s, AA BRSSO 25 BEAIAR
WA BRI HK-2 28 i 2em ik B2 (50% maximal
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1501

| T
=
I T [
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BAERE) (mg mLT)
2 BEMEBIMMN HK2 7% %N YW
(x+s,n=3)

Fig. 2 Effect of L. japonica extract on survival rate of HK-2
cells (x+s,n=3)
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3.3 ZEBEEEUIX HOS #1 143B AR ET-HIS M

Wk 4 frzs, SFIRZL HOS A1 143B 4H il JE A5 1E
W, I R IREEY S B BA BRI
ZH HOS #1 143B 4t g 35 H IILIA SL B0 (1) B0k etk i
58 S W S (AR MO TR AE, 3R I ARSI
REfZ (L3 HOS A1 143B 400 T .
3.4 REBREWIN HOS HAT RIS

wE 5 fias, SxtiRAtuig, £45241 HOS
U T- R B TR (P<<0.01), S7F5EM%M,
R DAY GE% 15 T HOS 4HMe T2,
35 ZBEPERIWIXT HOS 4HAf Caspase-3 SEMEHY
Al

WK 6 AR, 55 IR Lu i, 2L A TR FE B (50
75 mg/mL) #H Caspase-3 &4 32 3% F+im (P<<0.01),

B
- 24h
100 -m- 48h
< —— 72h
4
& 50+
=
F
0 T T Ll
0 1 2

IgC
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