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Development Trend of Natural Antineoplastic Agents

Based on Integrity Database
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Abstract: [ Purpose] To discuss the situation and development trend of natural antineoplastic a-
gents based on Integrity database. [Methods] This paper retrieved medicine information of natural
antineoplastic agents in the Integrity database,cleaned and analyzed the data,and discussed the
development trend from development status, therapeutic group,product category and other aspects
with the method of bibliometrics. [Results] There were 4403 records,including 3291 lead com-
pounds. 3051 drugs were in biological test stage with the most quantities. From the view of thera-
peutic group,the largest number of drugs were oncolytic drugs (3258),followed by antineoplastic
antibiotics (504) and chemopreventive agents (215). Plants (2646) were the main natural sources.
Product categories were mainly alkaloid (332),steroids (323) and saponins (304). There were over
300 kinds of targets,including Na+/K+-ATPase with the largest amount of 153. Referring to the
mechanisms , there were more than 300 kinds of molecular mechanisms,and nitric oxide inhibitors
(140) and NF-kB activation inhibitor (107) had the obvious number advantages ;there were more
than 30 kinds of cellular mechanisms,being mostly apoptosis inducers (728) and signal transduc-
tion modulators (679). Injection (149) was the main administration route. [ Conclusion ] Natural an-
tineoplastic agents are very important in cancer research. The deep analysis of medicine informa-
tion could help to understand the current situation and development trend in this field ,and also to
provide some references for cancer research and drug discovery.

Key words : Integrity database ;natural antineoplastic agents ; bibliometrics ; development trends

Y AE B HE.2015-12-03; 15 | 8 #1.2016-01-25

E¢UWE: " MEZRHMEEESMPRETRELR L F LT (3332013151), FEEFH F
RAARMMEZRAYHART RAGYESHYREYRERESAIREFH RS
(GTZK201508)

EIREE K%, E-mail : brendatingting@126.com

4’ ® 17@ 2016 jf‘ g 25 )& % 8 #M  China Cancer,2016,Vol.25,No.8




A 2R e 57 PR B, AR A A AR 4
ZURA I (2014 ARt FUEAE H 5 Y BE Se i, Ak 20
A AT S SRR RE S 9K SR F) 2200 U7, [ IR RE SE T
Hef B FH#] 1300 J5 41", 3T Globocan f#i 11,2012
AEARERAAT 1410 J7 87 K J A 9 11,820 J5 H 38T
JEE , Horp e R 307 7 AE R T a2 220
TNFET: A3 50 2Bk B 1 21.9%F0 26.8%>, H
B MREIR T FEER TR AT U7 AEWRIT S
SEAT R, E T SO LA A T R T e geg 24 2 e
SR H RS ), R R IR 25 1Y
WEIE  RIR =Wk I8 £ 5 B8 B BT ZRE 24
PR, DARSR=) N EA TR e S A Y — B R
B2 RIE S AU 0 g IS LA ARG kR i B
R AT FR 5075 58 R SRBT IR 24 0 Ik 5 BIOIR B % et
POARBEGE R SCER T 2E D i B 2 B B IR YT
U A A AR S ST, 2 A E TR
SR IE 245 1 R SR AR A, Ay T e A0 5 0 T 24
R — %S,

1 #RETE

1.1 #HiFEkiE

A 5% X Thomson Reuters Integrity % #ig &
oS (9 1950 4F Ji L1l (9 K SR DU R 25 9 1 B kAT
Ki % R4, Thomson Reuters Integrity J&— =4 =
25 BLE S AR, HETIE 466 928 Fh 25 HiIE
Pyl it , Horh 426 464 R Ak 2 25 20U Ui
A T YIRS NEENER ., Wi EEA4Y
PR = 2 FAE W) 25 RO AHOCSTRR . &R b 2 A
5B T3 2 AT LB I AR B2 O A R R |
PIRERIATFNES, BERE BT A N BY 7RO A 48
i TR DR SR 4 24 W B R s 25 ) e
[6] Iy A IO7 " B A A R O s R BIR B 3t Bt AR -
UG
12 WRRERTE

BARA R ST e 2015 45 11 H 4 H, &
RN % 7E “Condition” 4 “Cancer” , “Source” 4
“Natural source” #1745 %R , 253 3] 4403 FKic 3%, &
AT 3291 4502 KT B W E B 0 RAE S
Bt R H] Excel #E4T 80676 Ve ASCHR T 20 BT

640

2 & R

2.1 MEME

i ke TARA GG MW 5T I R T B ST I
PRAK G 38 55 e I PRAF ST 24 5t v W i 5 i it
LR bR 2t oe ™), b TA 2= L i b B (fb &
YIRESE ) 25 8 i 2 A 3051 A, 4 T A 259
B 1 70% , 18 78 8 ok HAl A& B B i Bles SR, 24
Yy A ) 2 S g SR AR 25 W AR WG PR TR R, 22
T R TR 06 RN SR A R AR FRTE E LS Y
AR FH AL T R TR 5 00 25 W B HETE A
A, A 898 AN, Wi R ET A I AL A A T
HERE FRE M 2GR0 TR I OT AR i A i PR
W B E — DG W) & B A R 1 5%
5 B2 200 BRI FNAE S — A 25 1 T 5 1 4% o LA
Bt

UL AR, Ak T I R ZE (A T 48~ I3 ) 7y 245 9 s 3
237 4,2 LA 68 A, KB KRB IR 25 1Y
5315 BR o A4S B B i B3 i J A1 v] LU L Ak T
i PRETHIFSE 09 TRk & Wb RA JLRREE A B S
SRR ARG, T AR 2405 B b T HEE R Ak A Rl RE
HA—Fp, ATLUE R 250 & AR K FE7EAR R
RV 2R T I IR B 25904 90% LA F A4 Tdi
22 GRTEUE

MIEST IR AR, W KRBT 25 0 & A7
AT, 475 2% Pl 28 AU 1) g v 97 25 B B R Ak
TR ) L b9 12 W ) A (Table 1), 398 2590 4L
iR Z A 3258 4, BT IC SR 74.0% ; HUOR
U PUAE A 504 A AL TR A 215 4 HAh
YECREHRTE 100 LA

VIR 245 2 LR 1Y & 1 98 9% 7 (Oncolytic virus-
es), BF5% & IR B 2 A KR AR FetE . H g aT L
TR 58 DR g A 1 220 1 T B 75 3 S i o L R
SlRTIE G 7 A5 O BUR R T, P R O R R
V988 199 B (Oncolytic adenoviruses ) 1% 78 Jif
BEAE Ry — P A ik S s 1 B DR iRy P BRI
I K SR BT e B R I A B T B OR AR
PR U R TR O MY 22 B S AR A R R B
WIS JE B R SR R B R VR I L R S
AN 8k B B ST RS R BTMR 25 2 — o HE i
VEL IR 9 B B 58 B AR K /8, 2005 4 3% [ & A2l

% @ i B 2016 F % 25 £ % 8 M China Cancer,2016,Vol.25No 8



Table 1 The therapeutic group of natural antineoplastic agents

Therapeutic group Records Therapeutic group Records

1 Oncolytic Drugs 3258 || 27 Non-Hodgkin’s Lymphoma Therapy 16
2 Antineoplastic Antibiotics 504 || 28 Head and Neck Cancer Therapy 14
3 Chemopreventive Agents 215 || 29 Lymphocytic Leukemia Therapy 12
4 Cancer Multidrug Resistance Modulators 90 || 30 Myelodysplastic Syndrome Therapy 12
5  Melanoma Therapy 61 || 31 Neurologic Cancer Therapy 11
6  Prostate Cancer Therapy 54 || 32 Digestive/Gastrointestinal Cancer Therapy 11
7  Breast Cancer Therapy 53 || 33 Bladder Cancer Therapy 11
8  Leukemia Therapy 47 || 34 Skin Cancer Therapy 9
9  Colorectal Cancer Therapy 40 || 35 Cervical Cancer Therapy 9
10 Antineoplastic Enhancing Agents 39 || 36 Female Reproductive System Cancer Therapy 9
11 Solid Tumors Therapy 36 || 37 Gastric Cancer Therapy 8
12 Myeloid Leukemia Therapy 33 || 38 Premalignant Conditions Therapy 7
13 Liver Cancer Therapy 30 || 39 Small Cell Lung Cancer Therapy 6
14 Non-Small Cell Lung Cancer Therapy 26 || 41 Squamous Cell Carcinoma Therapy 5
16  Multiple Myeloma Therapy 24 || 42 Endocrine Cancer Therapy 5
17  Pancreatic Cancer Therapy 23 || 43 Astrocytoma Therapy 4
18  Ovarian Cancer Therapy 23 || 44 Basal Cell Carcinoma Therapy 3
19  Lung Cancer Therapy 21 || 45 Diagnostic for Cancer 3
20  Cancer Immunotherapy 19 || 46 Osteosarcoma Therapy 3
21  Renal Cancer Therapy 18 || 47 Respiratory/Thoracic Cancer Therapy 3
22 Hematological Cancer Therapy 17 || 48 Kaposi’s Sarcoma Therapy 2
23 Brain Cancer Therapy 17 || 49 Angiosarcoma Therapy 1
24 Glioblastoma Multiforme Therapy 16 || 50 Bone Cancer Therapy 1
25 Disorders Associated with Cancer Therapy, Treatment of 16 || 51 Genitourinary Cancer Therapy 1
26  Sarcoma Therapy 16
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Table 2 The natural source scientific name of natural antineoplastic agents

Natural source scientific name Records Natural source scientific name Records
1 Streptomyces sp. 124 || 21 Glycyrrhiza glabra 15
2 Panax ginseng C. A. Meyer 39 || 22 Paeonia lactiflora (P. albiflora) 15
3 Salvia officinalis 33 || 23 Vitis vinifera L. 15
4 Isodon japonicus (Rabdosia japonica) 31 || 24 Ziziphus jujuba (Z.vulgaris) 15
5 Camellia sinensis 28 || 25 Centella asiatica (Hydrocotyle asiatica) 14
6 Brassica oleracea 27 || 26 Scutellaria barbata 14
7 Xanthoceras sorbifolium 24 || 27  Allium sativum 13
8 Salvia miltiorrhiza 22 || 28 Astragalus membranaceus 13
9 Penicillium sp. 20 || 29 Azadirachta indica 13
10 Taiwanofungus camphoratus (Antrodia camphorata) 20 || 30 Curcuma longa (C. domestica) 13
11 Ganoderma lucidum 19 || 31 Daphne genkwa 13
12 Glycyrrhiza uralensis 19 || 32 Gynostemma pentaphyllum 13
13 Scutellaria baicalensis 19 || 33 Albizia julibrissin 12
14 Zingiber officinale 17 || 34 Artemisia capillaris 12
15  Lyngbya majuscula 16 || 35 Aspergillus fumigatus 12
16 Nerium oleander (N. indicum) 16 || 36 Chaetomium globosum 12
17  Punica granatum 16 || 37 Garcinia hanburyi 12
18  Amphidinium sp. 15 || 38 Glycine max 12
19 Carthamus tinctorius 15 || 39 Hyptis brevipes 12
20  Dolabella auriculara 15 || 40 Streptomyces albus 12

642

% @ i B 2016 F % 25 £ % 8 M China Cancer,2016,Vol.25No 8



A A e A8 AR AR 22 T T ELA R RIS PR

AN, ¥ 2 (Flavonoids ) Fl Ik 28 (Peptides) 73
S 288 N F 195 A, HiAt AL A W) S AL AT FE K FR
N Fig 2 (Macrolides ) 4 1125 (Glycosides ) B 2 (Sac-
charides) ., K lI§ & (Lignans) . % ¥ & (Coumarins ) 5 ,
PR I 1 AL A AT A 100 B, A G ISR
ZFE, NS HEB AP E R T e M E
/BN
25 B =

KRB 25 )V R A 300 24>, HE#A T
20 {37 A /5 I HE 5 40 Table 3 s, HiAP L Na+/K+-
ATP iy NF-kB {55 % S % Al DNA 96 b 5 14 i 11
N 2SR % Sy A 153 A 111 A4S FT90 A,
B 70 e e A AR A 25 ) R

DL Na/K*-ATP B A §IE 05 () 25 ) fie 2, Na*/K*-
ATP Fl 2 —Fh 2 AP T HAZ AL W) A0 i b 0 s
BEM, FLETT AN Nar KO 28 55F 4050
ARFRUELN I A BRI ER 2 ) R 2 WF9E R W] NaY/
K*-ATP il i B8 52— B0 i3 #8020 ol 4n 5
T2 25 W38 1 S 45 A Na/K*-ATP i, ol 28 i
A B -k B ELONS — FR G5 S i 55 5 | & 20 oA
To; A DIE AR 5 52 /K Na/K-ATP BE&S &,
TE A ML N 2 P55 5% Al i, IR R e A 5
U Eat

P NF-kB {5 5% 08 B A o0 R 25 A 111
A NF-kB 15 5 7% 7 38 1% J@ T 52 8 25 1 7K ik il 442
(14 52 A 5 e el it R i BFFE R W] NF-kB 5 i
MY KA HETE oAk R T ARZB RV RS E YOG
Z2 1T ] TR 20 1 NF-wB 3 % AT LA BH Wy 41 g
JAHA 5 A0 M T sl A AR B S R T TR
W5 NF-xB 155 5% 538 6 , R B A 0 4 ke 55 1k
FXF AN [A] NF-xB i 51 HA 18 £ M 19 40 ig N NF-«B
T AL BRI 350, A7 22 S g 1 1092 e 951 B R T
BEBTIY T A R VR I A

LL DNA 46 b 5 44 i 11 7E 4 58 5 i 25 91 A 90
A WESE & IR, BT MR A R LA PR S G A Y R
. DNA FhFh 544 il 1 A9 & i S i M i 5 1 B8
PR, A ) DNA #h b S A i 1T A 37 e e i 39
BEL L= it e 248 o P gl A R 1, 3 1T 4% B i g 4 A 1Y)
YEHI0T, DNA b 5wy il 175 e e 254 1 B
TSR TR I )TIZ O T DNA #fh

4’ ® ﬁ 2016 jf‘ % 25 )& % 8 #M  China Cancer,2016,Vol.25,No.8

Pyt I 25k F D E A B S B #T R A, O LI DNA 4R
FI S Aa I 1T oA 1 A0 A5 0 0 2k A 7 5K
2 53, PR6E DNA #4574 i 1140 5 5510 9 7F 52 ik
BANFER R Z B

Table 3 The target of natural antineoplastic agents

Target Records
1 Na'/K*-ATPase 153
2 NF-kappaB (NFkB) 111
3 DNA topoisomerase Il 90
4 Caspase-3 51
5 Tumor necrosis factor-alpha (TNF-alpha) 50
6  Cyclooxygenase-2 (COX-2) 46
7  Tubulin 44
8 Protein tyrosine phosphatase 1B (PTP-1B) 40
9 Proteasome complex 34
10 Fatty acid synthase 34
11  ABCBI (MDR-1) 28
12 Hypoxia inducible factor 1-alpha (HIF-1alpha) 28
13 Protein kinase C(PKC) (nonspecified subtype) 28
14 Inducible nitric oxide synthase (iNOS; NOS2) 27
15  Acetylcholinesterase (AChE) 26
16  DNA topoisomerase | 26
17 Aldose reductase (Aldehyde Reductase; AR) 23
18  Interleukin-6 (IL-6) 23
19 Androgen receptor 22
20 Aromatase (CYP19A1) 22
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Table 4 The molecular mechanisms of natural antineoplastic agents

Molecular mechanisms Records Molecular mechanisms Records

1 Nitric oxide (NO) production inhibitors 140 || 12 DNA topoisomerase [ inhibitors 26
2 NF-kappaB (NFKB) activation inhibitors 104 || 13 Acetylcholinesterase (AChE) inhibitors 26
3 Caspase 3 activators 47 || 14 Lipid peroxidation inhibitors 25
4 Protein tyrosine phosphatase PTP-1b inhibitors 40 | 15 Aldose reductase inhibitors 23
5 Prostaglandin G/H synthase 2(PTGS2; COX-2) inhibitors 38 || 16 Aromatase inhibitors 22
6  Proteasome inhibitors 34 || 17 'Tyrosinase inhibitors 22
7  TNF-alpha production inhibitors 33 || 18 IL-6 production inhibitors 20
8  Tubulin polymerization inhibitors 32 || 19 Inducible nitric oxide synthase(NOS-2) inhibitors 19
9  DNA tpoisomerase Il inhibitors 30 || 20 alpha-glucosidase inhibitors 18
10 P-Glycoprotein (MDR-1; ABCB1) inhibitors 27 || 21 5-lipoxygenase inhibitors 18
11 Hypoxia inducible factor 1-alpha(HIF-1alpha) inhibitors 27
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Table 5 The cellular mechanisms of natural
antineoplastic agents

Cellular mechanisms Records
1 Apoptosis inducers 728
2 Signal transduction modulators 679
3 Antioxidants 268
4 Angiogenesis inhibitors 165
5 Free radical scavengers 96
6 Antimitotic drugs 93
7 Apoptosis ilnhibitors 19
8 Autophagy inducers 16
9  Platelets Adhesion inhibitors 15
10 Cell Adhesion inhibitors 10
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