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Advances in reseach on natural triterpenoids
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Abstract: Triterpenoids are a huge group of organic compounds widely existing in nature. Many of them are pos-

sessed of certain bioactivities. The paper makes a review of the past five years’ progress in the research on bioactivi-

ties of natural triterpenoids with anti-inflammatory activities, antibacterial activities and antitumour activities.
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EWRAAYRTEFETARFN—KEN
ey, SR =i 30 MR FHAR TEEH 6
RRIBEWRTHRETRAOLEY. ZHEHE
REREE KK BT T HEY Y REREE
YIFHE ST RUARNTHEY P RS, WEE
PEX-F ISR TENCE NG LSRN T NLY g N
B BBR BERSEY. SN SHAR
FH . CRAMNESBTRIET 30 KRF,BRAFIR LI
ZE IR EH R =R =W, DR =R MER=
TER AN F (kP A, 2002), RIREH, ZHRKE
HRESTZHWEYEE. FITERFRRANH
ZREE W EDE TR R RIE—SR .

1 HURVE S

M R. sieboldii Blume § 0t d143 85 1 19 Tormentic
acid(TA ) (1) #1 Euscaphic acid(EA) (2) 834k iy TPA
FERFAE R RE KM, 5 TA MHIERE 93%
3BT EA ) 89% (Chikako %,2002), ¥ EF X 0.3

WA KRG 2007-06-16 #EBH. 2007-12-13

mg/kg,1 mg/kg,3 mg/kg & DHCB(3) ¥t iy i X%
FEERE BRI KMIER 2 h 56 RS54
26%4,44%,56 %6, Xf J BE R 41 B BU R & P (Jarbas
&£ ,2007), 3, 30-dihydroxyl-12-oleanen-22-one (6) X
1-929,K-562 4 5& M i & & M (GLo 43 71 K 9. 0,
8.5 pg/mL), I la,23-dihydroxy-12-oleanen-29-oicac-
id-3p-O-2, 4-di-acetyl-L-rhamnopyranoside (8) | &
&4 4 1E 1 (Angeh %£,2007) ,

2 JLEEN

4~8 ALY R B HHREAM KB E
A 3 38 K PTH 15 ¥ (Angeh %,2007) . W Embeli-
aschimperi BIF 25 84 2 43 % 13 9 Embelinone(9) | Ae-
gicerin(10) \Protoprimu- lagenin A(11)XT4LERE /B
AT EER. WEY C imberbe BM I T. stuhl-
mannii E R P HE BN E Y 1o, 33-dihydroxy-
olean-12-en-29-oic acid(12) ¥ BE 24 1. 56 pg/mL B 3¢
BROBATERAEEE, WER 3. 13 pg/mL &
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TA R,=OH,R,=OH 1
EA R,;=H,R,=OH 2

Dihydrocucurbitacin B (DHCB) 3

H =0 CH,0H 6
*H OH COOH 7
2,4-Di-Ac-Rh OH H COOH 8

1a, 3B -dihydroxy-12-oleanen-29-oic (4), 1-hydroxy-12-olean-30-oic acid (5)
3,30-dihydroxyl-12-oleanen-22-one (6), 1, 3, 24-trihydroxyl-12-olean-29-oic acid (7)
la, 23-dihydroxy-12-oleanen-29-oic acid-38-0-2, 4-di-acetyl-l1-rhamnopyranoside (8)

1a, 3B -dihydroxyolean-12-en-29-oic acid 12

Xt 4 B A B R A YL B 16 T (Katerere %§,2003),
3 WAMEE K

3.1 Hig3

Feroniellides A(13), Feroniellides B(14) %} O
FEFRTE B 40 ML KB BA B, 1Cs 43 5 60,49 pg/
mL; Xt AR B B KK Hela 1 1C, 4350 46,40

© 3=p-H,24=s 15

hydroxy-lup-20-(29)-en-30-al(18) X AKX XK &
40 BBk NSCLC-N6 B 4 , B 189 1Cs
4 81% 15,11 pg/mL(Charles %,2004) , M Fi-

CHy
feroniellides A 13

betulinic acid COOH 16

Embelinone: R;+R,=0; R3+R,=0 9
Aegicerin: R=OH; R,=H; R,;+R,=0 10
protoprimulagenin A: R, R3=OH; R,, R,=H 11

CH,
feroniellides B (R=a -OMe) 14

pg/mL(Preecha %,2007), Kumiko % (2005) M\ 1
Y Meliaceae 53 B 23 A =WE4LE, BT E R
HEMBMKE P-388 RA P EMAMmEE, Xl
A4 15 TR IR (ICs0 28 0. 26 pg/mL),
3.2 PmERE

Betulinic acid (16) Xt A 25 HT-29 (Chiang %,
2005) iR A I ENE. NEREY I H RS
28-hydroxy-3-oxo-lup-20-(29)-en-30-al(17) 1 3-

R,=0,R,=CH,0H 17
R,=BOH,R,=CH, 18

cusmicrocarpa B ¥ B 4 B H A Acetylbetulinic
acid(19) Fii Betulonic acid(20) X} & i # HONE-1
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28 3

6.7,8.2 uM) B 40 g # ¥ (Chiang %,2005),
3B-trans-sinapoyloxylup-20(29)-en-28-0l(21) Xt A
FHtifE Lul . H B #E Col2. Rl % IR % LNCaP &

KB % B & # 1, 3B-trans-feruloyloxy-168-hydrox-
ylup-20(29)-ene(22) %} Lul .KB,LNCaP B H #
#: (Bang %,2003),

AN
HO
OCH,
Acetylbetulinic acid R=a-H,8-OH 19 R, R, R, Ursolic acid R;=COOH,R,=CH,4,R;=H 23
Betulonic acid R=0 20 OCH, OH H 21
H H OH 22

3.3 ShRE

Ursolic acid (23) % A 2§ HONE-1.KB, HT29
(Chiang %,2005) % B A RSN EH, IC, M 4. 7
2] 10. 1 pmol/L;Chang 2 (2003)BF R E R X E
A B 7 M IE M, X P3HRL 1 K562 B F i 1
WAMMEIERRE., BARAREEN TALS
A B E MM vk NUGC-3 4 K 55 18 58 59 10 %) /&
HLEAQ)F TAQ B XF A4 E i 48 it BALL-1
B A& K # R F M 4 A (Chikako %, 2002),
Acetylursolic acid(24) Xt KB BB M, 1C N

Acetylursolic acid R=a-H, B-OAc 24
Ursonic acid R=0 25

12-oleanene-38, 6a -diol 28

3.4 FERRB
12-oleanene-38,6a-dio(28) X} ZLIE ML , X 5 %4
gl RS HIR R =R - (O
Bk 14.6,12. 2,11, 2,22. 69 pg/mL(Wang %,
2006), FEEREE Oleanolic acid(29) & #1 H L&
AR TE M, BE T 4] P3HR1 48 BN B B9 4 K (Chang
£:,2003), Oleanonic acid (30) %t 8 #F 5% HONE-1

Coussaric acid 26

oleanolic acid Ry=BOH 29
oleanonic acid R,;=0 30

8.4 pmol/L; Ursonic acid (25) X} HONE-1. KB,
HT29 K& 41 jfu 3 ¥, ICs 4 514 5. 2,4.0,6. 3
pmol/L(Chiang %,2005), MYy Coussarea brev-
icaulis Krause(Rubiaceae) 2 438 4 g Coussaric
acid(26) 3+ & B A9 T 40 Bt 58 Hepa lclc? B9 R 35 B
QR(quinone reductase) B & 8 8 85 F/EH (Su
4,2003), MIRIEFE 2K+ 40 B &4 1) Sodonade-
nanthin(27) %t A 2& K562, A549 FBEMR T24 £
A B EE M, 1C;, 4 B 16. 605,38, 135,9. 020 ug/
mL (3t ,2002) .

Isodonadenanthin 27

Friedelin R,=CH, 31
3-oxofriedelan-28-oic acid R;=COOH 32

» KBEBEHMEIMN,IC 455 7.2,6.3 pmol/L,
S+ HT29 # IC5, 3% 9. 3 pmol/L(Chiang %,2005),
3.5 Kigim &

Friedelin(31) Xf A 2§ i ) it PC3 1 K 1 &

U251 Mo 40 BLA (sh it il 43 514 61. 9%,
25. 8% (Ricardo %,2004), 3-oxofriedelan-28-oic acid

(32)%+ HONE-1 KB B A &, IC, 251N 9. 4,



6 3 FXWIE: AFEYBEENRR=MH WM RER 859

8. 3 pmol/L(Chiang %,2005),
3.6 Hi R =%

Ganoderic acid T(GA-T) (33) %35 3b 10 41 fifi 5 40
fE 95-D 3 4, H IG, 44 27. 9 pg/mL (Tang 4%,
2006) ., Cucurbitacin D(34) ., Cucurbitacin J (35) % fF
§& BEL-7402(IC; 435128 1. 41,1. 37 pmol/L) &M 2
B SK-MEL-28 (1C;, 43 81 & 1. 22,1. 28 pmol/

COOH

oac”

Ganoderic acid T(GA-T) 33

OH

& cucurbitacin J 35
QH

W cucurbitacin D 34
oH

L) B 838 50 /& Sh # M (Chen %5, 2006), B gk
Pachymic acid(PA) (36) BB % 15 T 5 5 iR % 40 Mg 49 13
T T P41 B8 4 B LNCaP . DU145 R34 , ) &
5 FA it B] F0 9k BE B 3% (Leslie %, 2005), Reiko %
(2003,2000) RN =R B 53 B B B M 37 3]
44 \FP =G5S Y REM & EBV WEMEMN A, B
B B 58 F J 8 B0 L IR 2 W SR BR A AW IR R 5 TR

serratenediol R,=B-OH, R,=H, R;=a -OH 37 3B -Methoxyserrat-14~en-21B-0l R,;=P-OMe, Ry=B-OH 40
3B -hydroxyserrat-14-en-21-one R,=B8-OH, R,=H, R;=0 38 3 a -methoxyserrat-14~en-218 -0l R;=a-OMe, R,=8-OH 41

3 a -methoxy-21B -hydroxyserrat-14-en-16-one 39
R,=a-OMe,R,=0, R;=B-OH

Lantadene A 45
13a, 14a -epoxy-3 B ~methoxyserratan-21 8 —ol 44

R,=B-OMe R,=B-OH

Bt & B 3B-Methoxyserrat -14-en-218-01(40) F1 21-
episerratenediol(42) %f f§ DMBA $i TPA iS4
B /NRE B BRI B A MEIER.

4 Ak E S

Lantana camara Linn P43 8 $ 89 Lantadene
A(45)5 5 000 pg/mL BFgEM 4 C. tomento- sillis
A% 74 (Majekodunmi %,2002), M E. angolense
43 B 4B Methyl angolensate (46) Xf 3% B S 4% 4§
ZAGRBEHAEBEN CRRBHERMREY,EK
B R EEIRE A, MR RE AR ERNT RS

21-episerratenediol R;=B-OH, R,=8-OH 42
diepiserratenediol R,=-OH, R,=8-OH 43

—

A
CH3COOCH;

Methyl angolensate 46 betulin 47

(Samson %,2002) . #F3 & X I Betulin(47) BFH
$i HSV-1, HSV-2 I & 45 5 5 %5 3 19 Bk 1, EC50
43804 0.40,4. 15 pg/mL(Gong %,2004),
5 #iE
MEAESSETF R BHITEEWNEH AU
BorF A BOK 6 T R T B R R, Bk
ZHHN=TRE I EMEE . EZNREAYE
BB HER. WMEXN=HELEYH
MR RFITREBTR B IANFE—SFEF
RARR=ZMEE Y RER FIRIE.



860 ;oW OHE OB

28 %

8% 30k

26,020,008, %, 2002. REFXEPH=ZHKEDI] =8
HWBFE ,24(5) 663 —666

PR, 2002. RAGYHEIM] £ 3. b ARDAE MM
257—258

Angeh JE, Huang X, Sattler I, et al. 2007. Antimicrobial and anti-in-
flammatory activity of four known and one new triterpenocid from Com-
bretum imberbe (Combretaceae)[J]. J Ethnopharmacol ,110(1) ;56 —
60

Bang YH, Chai HB, Leonardus B. S. Kardonob, et al. 2003. Cytotoxic
triterpenes from the twigs of Celtis philippinensis[J]. Phytochemis-
try,62,;197—201

Chikako M, Kiyomi I, Mitsuru H, et al. 2002, Novel anti-inflammatory
compounds from Rubus sieboldii , triterpenoids, are inhibitors of mam-
malian DNA polymerases[]J]. Biochim Biophys Acta (BBA),1 596,
193—200

Charles M, Dennis A,Constantinos V,etal. 2004. Cytotoxic lupane-type
triterpenoids from Acacia melli fera{J]. Phytochemistry,65:1 159—1
164

Chiang YM, Chang JY,Kuo CC, et al. 2005. Cytotoxic triterpenes from
the aerial roots of Ficus microcarpa[J]. Phytochemistry, 66 ;495 —
501

Chang LC,Chiang W,Chang MY. 2003. Antileukemic activity of selected
natural products in Taiwan[J3. Am J Chin Med ,31(1) ;3746

Chen WL, Tang WD, Lou LG, et al. 2006. Pregnane, coumarin and lu-
pane derivatives and cytotoxic constituents from Helicteres angusti fo-
lia[J]). Phytochemistry,67;1 041—1 047

Gong YH,Raj KM, Luscombe CA,et al. 2004. The synergistic effects of
betulin with acyclovir against herpes simplex viruses[J]. Antiviral Re-
search ,64:127—130

Jarbas Mota Siqueira Jr, Rodrigo Rebelo Peters, Andressa Cérneo Gazola,
etal. 2007. Anti- inflammatory effects of a triterpenoid isolated from
Wilbrandia ebracteata Cogn{J). Life Sciences,80(15):1 382—1 387

Katerere David R,Gray Alexander I, Nash Robert J,etal. 2003. Antimi-
crobial activity of pentacyclic triterpenes isolated from African Com-

bretaceae[J]. Phytochemistry,63:81—88

Kumiko M, Masato M, Hiroaki S,etal. 2005. Triterpenoids from Cedre-
la sinensis{J]. Tetrahedron,61,10 569—10 582

Leslie G, Wang ZS,Jan G,et al. 2005. Induction of apoptosis in prostate
cancer cells by pachymic acid from Poria cocos[J]. Biochem Biophys
Res Commun ,332,1 153—1 161

Machocho AK, Kiprono PC, Grinberg S, et al. 2003, Pentacyclic triterpe-
noids from Embelia schimperi{}]. Phytochemistry,62:573—577

Majekodunmi OF, Labaran S,Stephen KA, ez al. 2002. Larvicidal activi-
ty of extracts and triteroenoids from Lantana camara[J]. Pharm Biol,
40(8) ;564—567

Preecha P, Serm S, Pongpun S,et al. 2007. Feroniellides A and B, apot-
irucallane triterpenes with novel cyclic acetals from Feroniella lucida
[J]. Tetrahedron Letters ,48:527—530

Reiko T,Kandasamy S,Chiharu Y,et al. 2004, Cancer chemopreventive
activity of 3b-methoxyserrat-14-en-21b-ol and several serratane analogs
on two-stage mouse skin carcinogenesis [J]. Cancer Letters,214,149
—156

Reiko T, Toshifumi M, Yohei I, ez al. 2003. Cancer chemopreventive ac-
tivity of serratane-type triterpenoids on two- stage mouse skin carcino-
genesis[J]. Cancer Letters,196:121—126

Ricardo RC, Elizabet EM, Teresa RA, et al. 2004. Cytotoxic effects of
mammea type coumarins from Calophyllum brasiliense[J]. Life Sci-
ences,75:1 635—1 647

Su BN, Kang YH,Rosa EP,et al. 2003, Isolation and absolute stereochem-
istry of coussaric acid, a new bioactive triterpenoid from the stems of
Coussarea brevicaulis[J}. Phytochemistry,64,293—302

Samson A, Abayomi O,Lucy B,etal. 2002. Behavioural effects in rodets
of methyl angolensate: a triterpenoid isolated from Entandrophragma
angolense[J]. Pharm Toxicol ,91:71—76

Tang W,Liu JW,Zhao WM, et al. 2006. Ganoderic acid T from Garno-
derma lucidum mycelia induces mitochondria mediated apoptosis in lung
cancer cells[J]. Life Sciences,80:205—211

Wang KW,Mao JS, Tai YP,et al. 2006, Novel skeleton terpenes from
Celastrus hypoleucus with anti-tumor activities[ J]. Bioorg Med Chem
Lett,16,2 274—2 277

RO T 1 1 O T X 70O 72 T 7 2T IO 7 I 7 0 2 2O I JOOK (120 4 2GR 7 1 O 0 0 T X0 O O™ 0 1 O 2 0K T X0 7 2 72 0 T2 Q0K (1 " T 1 T2 T T 10 1 T 2 T JO T 2O 2 1 R & O 00 200 2 IO V1A 2 N

( _E#:% 758 7 Continue from page 758 )

PIEHE. 1982. BTFHYEHKREIM]. R AR T AR 80—83

RE%. 2002. SR EEAIRRE P RIE SRR RS RN B
[J1. 4R ES,16(2),166—168

Chen MJ(Bs3:%). 1994. Steroidal glycosides from Aspidistra leshanen-
sisCRIVBSRIB RN 1 R B WO )], Acta Bor SinCRIBI24R) ,36(7)
568—571

Chen MI(BE % %), Liang SYCUR# %). 1999. Distribution of steroidal
glucosides in Aspidistra(BISk BB P KB R BA)[J]. Chin
Bull Bot (H¥1%38 1)) ,16(5):610—613

Eames AJ. 1961, Morphology of the Angiosperms[ M]. New York:
McGraw-Hill: 440—44

Fang DO #4). 1993. Two new species of Aspidistra(Liliaceae) from
Guangxi, China(]" P SISk E R PH #)[1]. Acta Phytotax Sin(H
Y4y K223 ,31(2) . 180—183

Fang D(7784), Yu LY(4Ri4¥). 2002, Three new species of Aspidistra
(Liliaceae) from Guangxi,China(j" P ¥ ¥k FE W =H A [J]. Acta
Phytotax Sin(HY45 R4 ,42(2) :159—163

Lang KY(BE#§K) ,Li GZ(ZEXH) set al. 1999. Pollen morphology in the
subtribe Aspidistrinae(Liliaceae,s. L ) (s H $ kM E R MY 402K M
BB MBI (). Acta Phytotax Sin P4y 2% IR),37(5),229
232

Li FY(FER¥%), Tang SQUER W) , Wang RX(EEAD ser al. 2004. The
anatomy study on nutritive organs of Aspidistra plants in China(+ E#
GBHRERHEYER[BETNRNEWION]. Guikaia(J" Y, 24
(3):239—242

Li GZ(#):8) , Lang KY(BE#E 7K ) , Wang RX(E £ set al. 2000. On
the trends of morphological differentiation and a new system of classifica-
tion in Chinese Aspidistra(Liliaceae) (B 8ISk 0 E R A B
PEHBGARRGO]). Guikaia(J" YY) ,20(3) :201—207

Li GZ(Z}M) , Tang SCUE % #). 2002. New taxa of Aspidistra from
Guangxi ,China(J" Fi ¥k R #1 4+ K8 [1]). Guikaia (S BHEY),
22(4),289—291

Rao GY(4#%J™iE) ,Pan KY(#%FF %), Hong DY (870, 1995. Embryo-
logical studies on Conuallaria majalis (48 22 (22 BFF (1], Acta
Bot Sin(H1¥1%:48)37(12) ,963—968

Wang RXCEAEH) ,Li GZ(ZFE XD ,Lang KY(RR#EK) vet al. 1999. Cy-
totaxonomy of the genus Aspidistra from China L Karyotypes of four
species endemic to Guangxi( B /= 1%k 1 25 /B O ML Ar 223150 L -1
T U A B RDT]. Guihaia(J T ,19(3),229—232

Wang RXCEAER) ,Li GZ(ZEHH) , Lang KY(BF#EAK) set al. 2000. Cy-
totaxonomy of the genus Aspidistra from China [[(+h EH 8%k 1 E B 94
HRABEHFRDIT]. Guihaia(JFEtEY) ,20(2):138—143

Wang RX(EEM) ,Li GZ(ZEXM) , Lang KY(BE#EK) set al. 2001. Pol-
len mophology of genus Aspidistra studied by scanning electron micro-
scope(MMk BB ER P M BB J]. Guiraia(J” W H YD 21
(2).138—142

Wang RX(E{EH8) ,Li GZ(ENHD ,Lang KY(BEHEK) ser al. 2002. Pol-
len morphology of the genus Aspidistra and its systematic significance( ¥l
GHRBERAMDIERESRRRER O] Guihaia(J"HEH Y22
(2):154—159



