CHAPTERII

LITERATURE REVIEWS

2.1 Cytotoxicity against cancer cell lines of selected plants used as anticancer

agents.

There have been many st 1d which are concentrated on the

investigation of plants used a on of the active compounds to
treat cancer. Over 3000 . eported to have anticancer
properties, was publish by Hartwell in 1967, 1968,
1969a,b,c, 1970a,b, 1 pecies in the year 2000

(Hartwell, J., 2000). _ ¢ s they have found many
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Table 1 continued

Kind /Name Source Anticancer properties
Species (Family)
Homoharringtonine Cephalotaxus Pretty well in leukemia
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2.2 General characteristics of the plants in the Genus Croton.

The genus Croton comprises 700 species of trees or shurbs. Leaves are usually
alternate with 2-glandular stipule at the base. Their flowers are solitary or clustered in
the rhachis of a terminal raceme and bracts are small. Male flowers contain 5-calyx, 5-
petals. There are many stamens inserted on a hairy receptacle. In female flowers,

missing and disk annular of 4-6

sepals are usually more ovate than t & petals are smaller than the sepals or
: the sepals. There are three ovary

with solitary ovule in eac ds ar albumen copious and broad

cotyledons (Blatter, E., Cai 3

2.3 General characteri

Euphorbiaceae family. Th is family. In Thailand, it is
commonlly called Plao Yai orthern). Its calyx and ovary are
clothed with minute orbicular le, alternate, oblong, elliptic-
oblong, ovate or lanceolate, 5-10°C: 'm long. Young leave is brownish
Inflorescence in termﬂal racemc’ of’paxﬁe - ' nonoecious or dioecious
Flowers are pale geeniSh=yetiow=and-soiitary-in-the-axiais of minute bracts on long

erect racemes. The maeﬂow cate in L the raceme and the females
in the lower part. Male flog{ers are slender and have the length of pedicels of 4.0 mm.

Calyx is more tﬁ. u Ejma%’ﬂ m@ﬂeﬂq ﬂﬁe and more than 2.5

mm long. Petals dre 3.0 mm long, elhbptlc lanceolate and woolly. The twelve stamens

are 1nﬂaﬂde\Tﬂlﬁlwﬂ m ﬁ Hrrang flowers, the
pedicels are short and stout. Its sepals are more acute than in the mal€ with densely

ciliated margins. Diameter of fruit is less than 1.3 cm, slightly 3-lobed and clothed
with small orbicular scales In each fruit, the mumber of seeds are eight which are 6.0

mm long rounded and quite smooth on the backqsin afifiviur, 2523 ; fun iR, 2530).

The picture of stem-barks, tree, leaves, flowers and fruits of Croton

oblongifolius Roxb. are shown in Figure 1.



Figure 1. Croton oblongifolius Roxb.



2.4 Previous studies of diterpenoid compounds from Croton oblongifolius Roxb.

In 1968, Rao and coworkers found a new diterpene alcohol, oblongifoloiol

together with B-sitosterol from the bark of Croton oblongifolius (Rao, P.S., Sachdev,

T.R. and Singh, H.B., 1968).
| @blongifoliol from the stem bark
1 —

In 1970, Aiyar aM estig cture of oblongifolic acid,

(+)-isopimara-7(8), 15-di ' | 020 ne acid component of the

In 1971, Aijar an nents from the stem bark,
-7,15-diene (2) and ent-

isopimara-7,15-diene-19-alde dé;‘,@ ‘:-_iﬂ,’ the /s year, according to detailed

ent-isopimara-7,15-diene

their structures as *'I;u-m---r;-r;:-—-m--yﬁui-—:miﬂ Zil-isopi ,15-diene-
y found ace ' Acid; [B-acetoxy-olean-14(15)-

3B,19-diol. Moreover,

ene-28-oic acid from the stem bark also (Aiyar, V.N. and eshadri, T.R., 1971).
L7

¢ o
In 1972, ﬂaynﬂgazl (géjcyv]arg :ﬁ grjanr(]irlt;penes from the bark
dehydro(-) i 'ﬁac and“(-)- ckiic acid. ition, the~leaf parts of

Croton oblongifolius gave only wax materials (Aiyar, V.N. and Seshadri, T.R., 1972).

In 1998, Roengsumran and coworkers found two new cembranoid diterpenes,
crotocembraneic acid and neocrotocembraneic acid, from the stem bark of Croton

oblongifolius collected from Petchaboon province (Roengsumran, S., et al., 1998).



In 1999, Roengsumran and coworkers investigated the stem bark of Croton
oblongifolius collected from Prachuabkhirikhan province, and discovered four new
labdane diterpenes, labda-7,12(E)14-triene (1), labda-7,12(E),14-triene-17-o0l (2),
labda-7,12(E),14-triene-17-al (3), and labda-7,12(E),14-triene-17-oic acid (4).
Consequently to cytotoxicity test, (2) and (3) gave effective cytotoxicity against cancer
cell lines HS-27, Hep-G2, SW 620, Chagp, Kato-3 and BT 474 with the ICso values
were 7.4, 6.3, 5.7, 5.8, 5.8 and 5.4 ly, for (2) and 7.1, 5.2, 5.5, 4.8,
4.2 and 5.0 pg/ml, respecti | S et al., 1999). They also

found a new cembranoid di —~ naly from the stem bark. This

In 2001, Roengsumr coworkers fept at three labdane diterpenoids,
2-acetoxy-3-hydroxy-labda- @ ) -acetoxy-2-hydroxy-labda-8

(3) showed moderate _
BT 474, Hep-G2 and c@é with ¢ €2.227,46,3.7 and 3.3 ug/ml,
respectively, whereas (1) and (2) gave less active (Roengsumran, S., et al,, 2001).

AULINENINYING

From the Jiterature surveys, groton oblon tfolzus Roxb. have been widely
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Table 2. The structures of these compounds are shown in Figure 2.



Table 2 Chemical constituents from stem bark of Croton oblongifolius Roxb.

Group Substaneces Area References
Pimarane Oblongifoliol India Rao et al.,1968
19-Deoxyoblingifoliol India Aiyar et al., 1969
3-Deoxyoblingifoliol India Aiyar and Seshadri, 1971
Oblongifolic acid Aiyar et al., 1969;
Aiyar and Seshadri, 1970
Isopimarane Ent-Isopimara-?,lS-dimiii:v. Aiyar and Seshadri, 1971
Ent-Isopimara-7,15 Aiyar and Seshadri, 1971
19-Hydroxy-ent-i Aiyar and Seshadri, 1971
Clerodanes 11-Dehydro(-)-hard wi Aiyar and Seshadri, 1972
(-)-Hardwickiic a Aiyar and Seshadri, 1971;
Kutiyanuwat. N,1999
Acetyl aleuritolic acid Aiyar and Seshadri, 1971
Crovatin : - J X anaburi Singtothong, P.,1999
Isokolavenol Singtothong, P.,1999
Cembrane Crotocembranqirbjcid s et » Roengsumran et al.,1998
Neo-Crotocembraie; G Al Roengsumran et al.,1998
Neocrotocembran{ ab Q‘ Singtothong, P.,1999
Poilaneic acid Prachubkhirikhan Singtothong, P.,1999
‘o @
Labdane Labda-7ﬁ%&'}nq V] EJ 7] j whﬁ}h’akﬁ j Roengsumran et al.,1999
Labda-7,1‘llE),l4-triene-l7-al‘ Prachubkhirikhan Roengsumran et al.,1999
4t : ﬁ itikhan -, sumran et al., 1999
ﬁ:ﬁﬁﬁ4ﬁﬁﬁmu V zjc mﬁr] Ei EIsumran etal.,1999
3-chetoxy-labda-8(l7),12(E)-h'iene-2-ol Loei Kuptiyanuwat, N., 1999
2-Acetoxy-labda-8(17),12(E)-triene3-ol Loei Kuptiyanuwat, N., 1999
Labda-8(17),12(E)-triene-2,3-ol Loei Kuptiyanuwat, N., 1999
Halimane Crotohalimoneic acid Nakomrachsimam Singtoihong, P.,1999
Benzoyl crotohalimanolic acid Nakornrachsima Singtothong, P.,1999
Crotohalimoneic acid Singtothong, P.,1999

Nakornrachsima
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Table 2 Continued

Group Substaneces Area References
Cleistantane | Cleistantha-4,13(17),15-triene-3-oic acid Prachuabkhirikhan (Sriyangnok, S., 2000)
Cleistantha-4(18),13(17),15-triene-3-oic acid | Loei (Siriwat, K., 1999)
Abitane Abeita-7,13-diene-3-one Prachuabkhirikhan (Sriyangnok, S., 2000)

Pimarane and Isopimarane group

HO

Oblongifoliol

HOOC

——e

ent — Isopimara-7,15-diene

HOHC

‘ a

HOH,C

(V] EJ V] %}w&%}ﬂ ifoliol
ARIUURIING

ent-Isopimara-7,15-diene-19-aldehyde

Figure 2 The structures of the diterpenoid compounds from Croton oblongifolius

Roxb.
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Clerodane group
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Figure 2 continued
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Cembrane group
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Labdane group
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Figure 2 continued



Halimane group
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Figure 2 continued
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Cleistantane group

Figure 2 continued ¢
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The previous studies in cytotoxicity of some isolated compounds from the stem

bark of Croton oblongifolious against six human cancer cell lines: 1.929 (fibroblast),

Hep-G2 (hepatoma), SW 620 (colon), Chago (lung), KATO(gastric) and BT 474

(breast) are summarized in Table 3.
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Table 3 Cytotoxicity against six human cancer cell lines of some isolated compounds

from Croton oblongifolious

% survival
Compounds 1929 | HepG2 | SW620 | Chago | Kato | BT474
colon lung gastﬁc breast
(-)-20-benzyloxyhardwickiic acid |-
d 100 65 82
(Baigern, S., 1999)
Labda-7,12-(E),14triene-17al
3 7 13
(Sommit, D., 1996)
Labda-7,12-(E),14triene-1
acid (Sommit, D., 1996) o il -
Labda-7,12-(E),14diene
72 47 75
(Sommit, D., 1996)
Labda-7,12-(E),14triene-17-o0l
O 82 6 11
(Sommit, D., 1996) . '
Crotocembraneic acid ‘ e
E " 3 6 7
(Singtothong, P., 1999)
e
Ne“‘°‘°°e‘“"“‘“ﬂ ﬂ B ‘VIEJ NLNB N
03] 97 90 95
(Singtothong, P., 1999
S . F=~ . "4
L €N 1 ‘szy HX1INNa e
a1 8 10 45
(Smgtothong,P 1999)
Crotohalimaneic acid
64 7 3 82 6 11
(Singtothong, P., 1999)
Crotohalimoneic acid
91 86 0 0 70 0

(Singtothong, P., 1999)




Table 3 continued
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Compounds 1929 | HepG2 | SW620

fibroblast | ‘; atoma colon

Crovatin

(Singtothong, P., 1999)

Isokolavenol

(Singtothong, P., 1999)

Nidorellol

(Singtothong, P., 1999)

(-)-Hardwickiic acid

(Bunyamanee, P., 2000)

Kaur-16-en-19-oic acid -

- s ’—_-"'_7——__,2_ 2
(Sirimongkhon, S., 2000). 7

(-)-Pimara-9(ll),lS-diene-E—ol |

(Tanwattanakun, T,,.4999 ‘A =

o0 S ala - - Bl
Bl | 1 Ak v
(Be) dYic)Vli d Wi

% survival

Chago Kato | BT474
lung | gastric | breast

0 30 16

18 94 89

217 30 16

112 104 67 115

52 13 80

66 16 43

-

PR TUAMINYAE




	Chapter II Literatures Review
	2.1 Cytotoxicity Against Cancer Cell Lines of Selected Plants Used Asanticancer Agenst
	2.2 General Characteristics of Plants in Genus Crotoืn
	2.3 General Characteristics of Croton Oblongifolius Roxb
	2.4 The Previous Study of Diterpenoids Components of Croton Oblongifolius Roxb
	2.5 The Cytotoxic Activity of Some Isolated Compounds of Croton Oblongifolius Roxb


