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Research Progress on Chemical Constituents and Biological Activities of Trichosanthes L.Plants in Yunnan Province
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Abstract

(Economic Plant Institute, Yunnan University , Kunming, Yunnan 650504 )
Trichosanthes L.is one of the largest genera in Cucurbitaceae and is most widely distributed in southern and southwestern China.Tri-

chosanthes L.plants have rich medicinal resources, many of which are widely used as ethnic medicines in Yunnan Province.lIt is often used to

treat sore throat, phlegm and cough, grow lumps on the body. Trichosanthes L.plants mainly contain terpenes, flavones, steroids, organic acids and

other chemical constituents, which have anti-tumor, anti-oxidation , hypoglycemic and other biological activities and have the value of medicinal

exploitation.In this paper,the chemical constituents of Trichosanthes L.plants distributed in Yunnan Province were classified according to their

structural types based on relevant literature at home and abroad,and the biological activities of some chemical constituents were summarized,

providing reference for further research and development of Trichosanthes L.plants in Yunnan Province.
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Table 1 Part of triterpenes and their glycosides from Trichosanthes L.

plants in Yunnan Province
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Table 2 Part of flavonoids and their glycosides from Trichosanthes L.

plants in Yunnan Province
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Table 3 Part of steroids and their glycosides from Trichosanthes L.

plants in Yunnan Province
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Table 4 Part of phenylpropanoids from Trichosanthes L. plants in

Yunnan Province
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Table 5 Alkaloids from Trichosanthes L.plants in Yunnan Province

N
55y st BT oy
No. Structure ompounc References
name
(6]
O-GLUCOSE
HN - [29]
16 )\ convicine
(0] N NH,
H
o I 4 Tig B8

gr\/: OH
17 ©)LN 0\)\/’“\\&/@ trichosana- [30]
H Ha tine

1.7 GhBEEFNAEMELZE FEEEMY R R AF T hmiE AL
TR & B

FEAEF I — A UL & A I IR, HL I & S AR
JUTR =5 A R S I T 5 R AT I U R M AR R LA TR
TR RIS S b 3 A5 0 R R S 7 B R 45 K
A3 YT AR R A B AR H I 1T R g
FIEHE SRR 4™ A B R RS o ob 32 B R R
(44.27%) IV JHR+ T JFEIR ( 29.06% ) LA B A% B A HLIR |
1.8 HMEWER B LA, 2B EYiE & H Km i
I, e TCHLC R SRS .

MAERESL e 2 b 23 B A5 30 A BT R . &
SRS a4 B-% N2 B/ . I = IRE R A AR
HER IR BT 12— R RS R Y

2 ZEEREEYNEYTEERR

2.1 IEEME S RAEME A T AR YN K R (AgNPs )
R, AgNPs X I R # 9s Ji 18 EL A5 8 3 1) 000 ol 3%
P4 Bhardwaj' ™' 28 BE 5 B 15 HLAR 1) 2.1 50% £,
IR = 1) FK BRI X 4 Fiofis Jt A #8 EL AT R Ay 4 i
.

22 HENEM NSRS R T — B R E T
HLA B P A AR T, A 3 S S5 R R DY 4 1
e/ S BEIURRRY p ) 9 A i 5 2 VR A 3 1Y &

S TR AN A 3 e 0 TS (R UL A 1 SR 52 52
FR) i BB BT AL RE 7, & B DPPH [ H 3R I8 Y
TEPRRIRBNT 74.8%  JNHAE AR 1 BT UG P i, SR 5
HCEALTEPE AR ORI &5 A 2 2K
AT RESE SHUEALERE™ . Weng 4517 % B IHAT BEAR
{14 B £ B BB 2 BT AR A B S A

2.3 BREETENE MREREAR o AR B RAE R LA
PR , BEAMHRIHIV-1 42 41 5 RS BEAR S )
FERAE RSB U0 250 Hela 20 B B0 4 F B3R A
UG s Moon 25270 MURE b7 Hh 43 45 381 1y
X 2R AN B A AR . e I S ORI R
& ¥ trichoanguin A Fil trichoanguin B B 75 7 it 488 A1 $1
HIV=15PES o RET A A MTS S5 7 M F R 52
SrEfe ) 38— (E) —caffeoyloxy ] =D : C—friedooleana—7,9
(11) ~dien—29-oic acid X} 5 Ff A [} 2 fitd ( HL—~60 . SMMC -
7721 A-549 MCF-7 SW480) K A 374 | Kz 4 i (BEAS -
2B) (A KA IIHRIVE ] . Dakeng 45 BIF5 % 8L, A5 B
TS IR B X LR SKBR-3 I MCF-7 41 HA 41
HUEEAE T, AT AR A T, IR X Wit {55 38 % 7= 2 410 i 4
FIPY #ir% B A S HCT1S 4000 B A498 4 s
WA —E M HOMAME Y o Mai 459052 = IR B S 1
FEHIXF «B 41 FR EAA A R

24 FIRTEYE MOFAESD KT R 2 B E 9 R
SRR SRR HS AT H R T G XN E WA RAW264.7 4 Il 25
BTGP, Arawwawala 267 85 P58 & SRS BE 0K
PRI AT S AR U5 1, LB S VR T 500 AR IR AR 56
SRR ARG 38 1 ] NF-«B AP—1 Fl STAT3
B T IR A R PR BRI , ELXTIR 205 (LPS) i 311
/NELE AN RAW264.7 il —sE b ™

2.5 MMEIM/VRERSE  XUESHRAES AR RSN I/ MR R 4
T P I A 2 0 A 8 SR S v 35 0 B 23 L AR R (A B I/ s
MR AEAE o AR ARG R4 2R B e o) 45 210 9% 7 S R i —
BRI (ADP ) SRR 76 S 1 3y i/ R 42

2.6 FUBRBMBBER B 2SN IR R
SRR HeLa 21 AT B &I VR F L 6T B 05 20 i 0045 i
HERAROTAAE o TR FE S SRS 50% B4R T Hh &
PR ] DT MR S 1 B i A 35 oz 7, oK $2
Bt vh 2B ald 4 9 5 i 1 B B B e e
27 SEEMEMRSEETENMER S i



4 BHOR A A

2022 &£

Rt M UE BT RS R RHL A  T oo- 77 2 M R A 900 £ 44
WO T AR 24 (BT b ) oIRGB 19 TR i BB o7 B
RAEH A B A B (AST) AFNFLEBE(ALT) 4551, Jf 4
BT o 5 R (0 b 3R R O A - DR A ]
W B B3 . Kulandaivel 25" 38 3 36F A BB HBE IR
TR PERIF A, IR RE Y B ST X DY A s i v i
S T INE I A B B (SGOT) | LY 4 TN % 2 i
(SGPT) TE AT VE M, H W3 Bk T K BUF AR 2
TR K- = JAG s % 1 DNase REfS U855 /)N LU FR2H
SURFCI A L7 DU ( CK) FIFLIR G 08 (LDH) /K- 1E
HoAL L Weng ZETH IR T AR AT RS A A TG R 1T £
Ve, 25 R 25 (—) —B—homoarginine anhydride ,2—methyl-3-
pyridinol S5 B 73 H A7 4 1 1) 1% 2 2 i 40 ) 75 4. Nhiem
24 IS T A P EL A T D A5 A, LR Ak
A3 T B I 2 IR I 70 AP A T
2.8 HERFRNRNS Zhang %" 2 HepG2 AHLIREUE
HA F TAR 32 B0 T 7 4 1Y hexanorisocucurbitacin D F1 isocu-
curbitacin D 5 AR B 5 1R BE R & 1 52 44K (LDLR)
IR BRAR T PCSKY 2 1 /KF-, 2107 i LIS AE 19 A 30
PCSK9 #9571,
29 TmMEEAEME  Hikino %5 WG HEAR 4y 15 51 5 4
ELA RIS P A SR A, BD trichosan A B .C.\D I E, JIIKE
BRI AR ) Rl S5 W AR DR 3 0 (9 U i, Kiirana
A0 ot 5 AR H B, IO B K SR % e 8y R 4k
ST R 2 2R T IR R UL PR D A Sl B v T 62% A
58.8% o “HFHHEMR I L P BRI AT AR A2 150WE PR A B
F 0L 375 LT 3 =86 ( TG K- T
210 HAFEWHE  Wang % EHRTrh R 2
il HAT 1 BT ) M i 5 P 9 2 iR trichokirin=ST, g
TS A 7R TSRS e S50 i sb 0 o AR T ™ T4
PR AR S IR Xof 1 R B BT BCIR A T, %) B3 % 75
Uit AFEZM™ . Smilin Bell Aseervatham 25 % 8 =
e i i E 7 DA VAN R X =R A AIA) €= R SRS TR (VAT N
IR BETE BRI A 1 B SRS B DX B R AR
i & AR LA LB . Manivel 2577 20 5L,
SOREREN SR HAT RS HERIER ) At S EREE T
BHFTERER DU 22 S BRI KSR ATES IR T Sk
SR 4R s Weng 457 AZ i R ) MR vp 3 45 101G 3 -
methoxy—4—hydroxybenzoic acid 1 22—dihydro—o —spinasterol 7£
0.2~20.0 pumol/ L 3 J8£ 5 I P T Jnb S54RI B 10K A7 BT Bt A
(HaCaT) i ML (ROS) A= 1, HICANAEREME
3 4iF

DR AR AT SR A A2 L RH AT ST B, O
PRAEfS FAGRE BGA ARG 2 FhAE P i) SR SE AR TR TL L 4
SCHRH HI A MR IR R ) vh 245 22 GEFR O R, IX 2 RHE
AR A AT D] SR ok — i PRI , JCvE PR I B LA
BRI SRS, By R A T R

BN RIS A B Y & A

BORMIBOE, R IR B R N ARG R T A

BTSRRI AE R IR AN R A h 43 2 3] 1 22 Fi

B Ly, Horh— 2642 i ok HAT i 25 i) A s 1

WS IR SAL S W5  EX T e R AL Y BT 4

FAIRIEFE 14 AR S8 3 , UL AR i P ) R PN 2R 2 A

FBY.

TR G W AR SN SGTE 2 A R vh HA A )
AT, e ) A BB A R 24 S B AR AR S A ), N i
JR R S A RGO T A e U S A )
TEVERE IR R A A, SO R I Z WG T, = A b
BRI IR AT S i BLa
S 30k
(1] JE%s, s, (L4 o A REJE B R B0 R ac s (L S B -7

[J] AR, 2015,33(3) :414-423.

(2] SEgs < ratEds[ M Abat B, 2006,

[3] B0, ATt , SRR, S5 AR R AR BB R e L) .
[E|Z25,2000,35(11) ; 157-160.

[4] BN TR RE T B D ] ALst: R EIRIERIS
,2005.

[5] Bty 5204, divkssl, % RP-HPLC e N1k 3,29- IR HIRAE
R =R )] 20, 2005,25(4) :377-380.

[6] LhRt:, mfed, (fm ks, S MRy sy S % [T ] DEPRZa Rt
KeFe#412,2010,27(11) . 876-879.

(7] BRE0E, N RS A R AR i R [ C L/
FREERFR B G5 2002 FRZGTFoie e e bt thBE i EE R AL,
2002:198-201.

[ 8] HSA =Fh2G BRI R FAE IS [ D ] BB AR
K,2014.

[9] CHAO Z M, SHIBUSAWA Y, YANAGIDA A, et al.Two new triterpenes
from the seeds of Trichosanthes cucumeroides[ J].Nat Prod Res,2005,19
(3):211-216.

[10] ZHANG X J,LI H H,WANG W Q,et al.Lipid-lowering activities of cu-
curbitacins isolated from Trichosanthes cucumeroides and their synthetic
derivatives[ J ].J Nat Prod,2020,83(12) ;3536-3544.

(1] JEwis , ik, TR BT OSBRI R o [T . BRI
2£417,2019,50( 1) :46-52.

[12] BHARDWA] S.Phytochemical evaluation and antibacterial potential of
Trichosanthes tricuspidata root extracts against human pathogenic bacteria
[J].Int J Life Sci Pharm Res,2015,5(2) ;32-44.

[13] KANCHANAPOOM T,KASAI R,YAMASAKI K.Cucurbitane , hexanorcu-
curbitane and octanorcucurbitane glycosides from fruits of Trichosanthes
tricuspidata[ J ] .Phytochemistry,2002,59(2) :215-228.

[ 14] YEEEM, FRRU, 50, 5 RS R B 3 B S e [T ] R FAZG R
KReF1%,2011,28(12) 1947-948,954.

[ 15] STk, dh-%Es , 27581, S5 IR b/ MR R SIS R e LT ]
rhz4,2004,35(12) ; 1334-1336.

[16] FhBall, AT, 25, . NER R I ] 255591, 2012,
47(7) :922-925.

[17] 5K, Sk, 258 A, S IR LRl ot [ ) . Hrsezsy, 2019, 50
(14) :3284-3290.

[ 18] Lo NGRS S0 M Hx 3T3-L1 jifiRl A RS ERL L
SAMERIIFSEL D] ALY IR B2, 2018,

[19] ERPELEHEPEAR) fiZss PR [ M. LG LRy
FARH A, 1999.:574-575.

[20] YADAVA R N,SYEDA Y.An isoflavone glycoside from the seeds of 7ri-
chosanthes anguina[ J].Phytochemistry ,1994,36(6) ;1519-1521.

[21] LALATANG A.Identification of chemical compounds on halmahera red
fruit (Trichosanthes quinquangulata A.Gray) using chromatography-mass
spectroscopy (GC-MS) gas method [ J].Int J Health Med Current Res,
2021,6(1) :1962-1967.

[22] KIMURA Y,AKIHISA T,YASUKAWA K,et al.Structures of five hydrox-
ylated sterols from the seeds of Trichosanthes kirilowii Maxim[ ] ].Chem
Pharm Bull,995,43(10) :1813-1817.

[23] FURUYA T,ORIHARA Y, TSUDA Y.Caffeine and theanine from cultured
cells of Camellia sinensis[ J].Phytochemistry,1990,29(8) :2539-2543.



50 & 22 4

EBE FRAEEBALS T RS B AN E R 5

[24] Lhlh Y 200k, 4. EMORAENERIR ] 228l R, 2013,
41(10) :4320-4321.

[25] NHIEM N X,YEN H T,LUYEN B T T,et al.Chemical components from
the leaves of Trichosanthes baviensis and their tyrosinase inhibitory activity
[J1.Bull Korean Chem Soc,2015,36(2) :703-706.

[26] DAT N T,JIN X J,HONG Y S, et al.An isoaurone and other constituents
from Trichosanthes kirilowii seeds inhibit hypoxia-inducible factor-1 and
nuclear factor-kB[ J].J Nat Prod,2010,73(6) :1167-1169.

[27] MOON S S,RAHMAN A A,KIM ] Y,et al.Hanultarin,a cytotoxic lignan
as an inhibitor of actin cytoskeleton polymerization from the seeds of Tri-
chosanthes kirilowii[ J].Bioorg Med Chem,2008,16(15) ;7264—7269.

[28] JANG K C,LEE J H,KIM S C,et al.Antibacterial and radical scavenging
activities of 1-C-( p-hydroxyphenyl ) -glycerol from Trichosanthes kirilowti
[J].J Appl Biol Chem,2007,50(1) :17-21.

[29] NGUYEN M C,HOANG T G,NINH K B.Isolation and structural confor-
mation of convicine from the roots of Trichosanthes kirilowii Maxim[ J].
Tap Chi Duoc Hoc,2008,48(1) :25-27.

[30] SLRETE, XUBHHH BUDAERE AR IR A AT [ T ] 205274012, 1995,
30(7) :517-520.

[31] ZHEE KA E b UMeE P E It [ D] bl AEARFE TR, 2014,

[32] Db, SRR, AR AR AR AR M R e R T [ ] HR
Fr2574E,1989,14(6) :43-44.

[33] SRaEER, XlkS , ARHRE, B DD RAE R SR SR R O s AR [
MRS AT SN L) ] Fp EEL A 25,2017,19(12)
1683-1687.

[34] WANG S H.Studies on trichosanthin-S,a ribosomal-inactivating protein, i-
solated from the seeds of Trichosanthes anguina[ D].Taipei ,ROC ; Nation-
al Taiwan University,1994.

[35] RANGANATHA K S,VENUGOPAL A,KUMAR N S.Class II a-mannosi-
dase from Trichosanthes anguina ( Snake Gourd) seeds: Purification and
biochemical characterization[ J].Int J Bio Macro,2019,131.734-743.

[36] RUDRESHA G V,URS A P,MANJUPRASANNA V N et al.Plant DNas-
es are potent therapeutic agents against Echis carinatus venom-induced
tissue necrosis in mice[ J].J Cell Biochem,2019,120(5) :8319-8332.

[37] ElodE 5K, il , S5 AR A B PE I S R R R 5>
HrlJ ] AR, 2008(5) :29-31.

[38] SMILIN BELL ASEERVATHAM G,SIVASUDHA T,SUGANYA M, et al.
Trichosanthes tricuspidata modulates oxidative toxicity in brain hippocam-
pus against pilocarpine induced status epilepticus in mice[ J ].Neurochem
Res,2013,38(8) :1715-1725.

[39] E P HEDTEAEDIBIE S F( 15 [M RO SRR
HiflAt, 2015 746.

[40] FEIHELT 453 i INZE MR N A 55 T [T ] e B, FH2S
F,2005,22(3) :239-241.

[41] YUVARAJAN R,NATARAJAN D,RAGAVENDRAN C,et al.Photoscopic
characterization of green synthesized silver nanoparticles from Trichosan-
thes tricuspidata and its antibacterial potential[ J].J Photochem Photobio
B:Bio,2015,149:300-307.

[42] ZE)I1, Jiaz, 3 T, 36 ) 1125 TR R ke (R i i it
SRR ) ] R EIRPRRRE ,2006,10(11) :90-93.

[43] BEmnan, a0, 5. INEEH- BRI I T2 e AT
PERIFGEL T ] GBI, 2020,7(2) 2430,

[44] ARAWWAWALA M, THABREW I, ARAMBEWELA L.In wvitro and in
vivo evaluation of antioxidant activity of Trichosanthes cucumerina aerial
parts[ J].Acta Biol Hung,2011,62(3) :235-243.

[45] ADEBOOYE O C.Phyto-constituents and anti-oxidant activity of the pulp
of snake tomato ( Trichosanthes cucumerina 1..)[J].Afr J Tradit Comple-
ment Altern Med,2008,5(2) :173-179.

[46] ARAWWAWALA M, THABREW I, ARAMBEWELA L. Antidiabetic activ-
ity of Trichosanthes cucumerina in normal and streptozotocin-induced dia-
betic rats[ J ].Int J Biol Chem Sci,2009,3(2) :287-296.

[47] WENG I T,LIN Y N,CHEN G Y et al.( - )-B-Homoarginine anhydride,
a new antioxidant and tyrosinase inhibitor,and further active components
from Trichosanthes truncata[ J].Nat Prod Res,2020,34(16) :2262-2268.

[48] WANG J H,NIE H L.,HUANG H,et al.Independency of anti-HIV-1 activ-
ity from ribosome-inactivating activity of trichosanthin[ J ].Biochem Bio-
phys Res Commun,2003,302( 1) :89-94.

[49] DOU C M, LI J C.Effect of extracts of Trichosanthes root tubers on HepA-
H cells and HelLa cells[ J].World J Gastroenterol ,2004,10( 14) ;2091 -
2094.

[50] AKIHISA T,TOKUDA H,ICHIISHI E et al.Anti-tumor promoting effects

of multiflorane-type triterpenoids and cytotoxic activity of karounidiol a-
gainst human cancer cell lines[ J].Cancer Lett,2001,173(1) :9-14.

[51] Sk, BENNEH, B, 55 KA DR 25 i IR 7 kB (RIS S
WA TP oe [ T ] Fh AR RN S A8 MRl e, 2013, 48 (4) -
322-328.

[52] DAKENG S,DUANGMANO S, JIRATCHARTYAKUL W, et al.Inhibition
of Wnt signaling by cucurbitacin B in breast cancer cells: Reduction of
Wnt-associated proteins and reduced translocation of galectin-3-mediated
B-catenin to the nucleus[ J].J Cell Biochem,2012,113(1) :49-60.

[53] MINKE K S,STAIB P,PUETTER A, et al.Small molecule inhibitors of
WNT signaling effectively induce apoptosis in acute myeloid leukemia
cells[ J].Eur J Haematol ,2009,82(3) :165-175.

[54] KUMMALUE T,JIRATCHARIYAKUL W ,SRISAPOOMI T,et al.Antipro-
liferative effect of cucurbitacin B extracted from Trichosanthes cucumerina
L.on human cancer cell lines[ J].Siriraj Med J,2009,61(2) ;75-77.

[55] MAI L P,GUENARD D,FRANCK M, et al. New cytotoxic cucurbitacins
from the pericarps of Trichosanthes tricuspidata fruits[ J].Nat Prod Lett,
2002,16(1) :15-19.

[56] A1, FBEE, 1H55 , F AT IR TS AR RZE AL R 5
FE[I]. 7 FRAET,2020,47(18) :52-54.

[57] ARAWWAWALA M,THABREW I,ARAMBEWELA L, et al.Anti-inflam-
matory activity of Trichosanthes cucumerina Linn.in rats[ J ].J Ethnopharm
acol ,2010,131(3) :538-543.

[58] AHUJA O A,JEONG D,KIM M Y et al.Trichosanthes tricuspidata Lour.
methanol extract exhibits anti-inflammatory activity by targeting Syk ,Src,
and IRAKI1 kinase activity [ J ].Evid Based Complement Alternat Med,
2019,2019:1-15.

[59] L8, SRERGN X — I AERERIZGER E R ) ] I ESIEE SR 5T, 1995,6
(2):20-22.

[60] Zhk, mhR. NS T e e A ) s [ ] L A< R
FEAR,1995,19(6) :414-416.

[61] ARAWWAWALA L. D A M, THABREW M I, ARAMBEWELA L S R.
Gastroprotective activity of Trichosanthes cucumerina in rats[ J ].J Ethno-
pharmacol ,2010,127(3) :750-754.

[62] GALANI V,GOSWAMI S S,SHAH M B.Antiulcer activity of Trichosan-
thes cucumerina Linn.against experimental gastro-duodenal ulcers in rats
[J].Adv Tradit Med,2010,10(3) :222-230.

[63] M5, I (2 ¢, AR IIRY o — BRI EHRE L
fFoe )] P2, 2008,23(5) :306-307.

[64] LIYANAGE R,NADEESHANI H, JAYATHILAKA C,et al. Comparative
analysis of nutritional and bioactive properties of aerial parts of snake
gourd ( Trichosanthes cucumerina Linn.) [ J].Int J Food Sci,2016,2016;1
-8.

[65] KULANDAIVEL S,BAJPAI P,SIVAKUMAR T.Anti-hyperglycemic activ-
ity of Trichosanthes tricuspidata root extract| J|.Bangladesh J Pharm acol ,
2013,8(3) :305-310.

[66] HIKINO H,YOSHIZAWA M,SUZUKI Y ,et al.Isolation and hypoglycemic
activity of trichosans A,B,C,D,and E;Glycans of Trichosanthes kirilowi
roots[ J ].Planta Med,1989,55(4) :349-350.

[67] AJIBOYE T O,AKINPELU S A,MURITALA H F et al.Trichosanthes cu-
cumerina fruit extenuates dyslipidemia, protein oxidation, lipid peroxida-
tion and DNA fragmentation in the liver of high-fat diet-fed rats[J].J
Food Biochem,2014,38(5) :480~490.

[68] KIRANA H,SRINIVASAN B P.Trichosanthes cucumerina Linn.improves
glucose tolerance and tissue glycogen in non insulin dependent diabetes
mellitus induced rats[ J ].Indian J Pharm acol ,2008,40(3) :103-106.

[69] RAHUMAN A A,VENKATESAN P.Larvicidal efficacy of five cucurbita-
ceous plant leaf extracts against mosquito species| J ].Parasitol Res,2008,
103(1) . 133-139.

[70] KAGE D N,MALASHETTY V B,SEETHARAM Y N, et al.Effect of etha-
nol extract of whole plant of Trichosanthes cucumerina var.cucumerina 1.
on gonadotropins ,ovarian follicular kinetics and estrous cycle for screen-
ing of antifertility activity in albino rats[J].Int J Morphol ,2009,27(1) .
173-182.

[71] MANIVEL K,RAJANGAM P ,MUTHUSAMY K, et al.Evaluation of anti-
pyretic effect of Trichosanthes tricuspidata Linn on albino rats[J].Int J
Res Pharm Biomed Sci,2011,2(4) :1718-1720.

[72] NITHIYA P,MOHAN K.Antioxidative effect of Trichosanthes tricuspidata
root extract on sildenafil induced migraine in albino mice[ J].Pharmacogn

Res, 2009, 1(6) :402-405.



