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∫∑§—¥¬àÕ
 °“√»÷°…“Õß§åª√–°Õ∫∑“ß‡§¡’¢ÕßÀ≠â“≈‘ÈπßŸ (Hedyotis corymbosa Lamk.) ‚¥¬π”¡“·¬°¥â«¬«‘∏’

‚§√¡“‚∑°√“øï æ∫ “√ª√–°Õ∫ 7 ™π‘¥ §◊Õ aurantiamide acetate (1), 3β-acetylaleuritolic acid (2), salicylic

acid (3),β-sitosteryl-3-O-β-D-glucopyranoside (6),1,5-anhydroglucitol (7) ·≈–

 “√º ¡¢Õß 22,23-dihydrochondrillasterol (4) ·≈– chondrillasterol (5)  “√ª√–°Õ∫ (1) ‡ªìπ “√‰¥

‡ªª‰∑¥å∑’Ë·¬°‰¥â§√—Èß·√°®“°æ◊™ °ÿ≈π’È °“√æ‘ Ÿ®πå‚§√ß √â“ß¢Õß “√„™â‡∑§π‘§∑“ß ‡ª°‚∑√ ‚°ªï π” “√

 °—¥·≈– “√∫√‘ ÿ∑∏‘Ï∑’Ë·¬°‰¥â¡“∑¥ Õ∫§«“¡‡ªìπæ‘…µàÕ‡´≈≈å¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“« P388

§” ”§—≠ : À≠â“≈‘ÈπßŸ, √Ÿ∫‘‡Õ´‘Õ’, §«“¡‡ªìπæ‘…µàÕ‡´≈≈å, ÕÕ‡√π‰∑‡Õ‰¡¥å·Õ´‘‡µµ

Abstract
Chemical investigation of Hedyotis corymbosa Lamk. was carried out using chromatographic

methods. This led to the isolation of seven  known compounds, namely aurantiamide acetate (1),

3β-acetylaleuritolic acid (2), salicylic acid (3), β-sitosteryl-3-O-β-D-glucopyranoside(6),

1,5-anhydroglucitol (7) and a mixture of 22,23-dihydrochondrillasterol (4) and chondrillasterol (5).

Among the compounds isolated, dipeptide (aurantiamide acetate 1) was isolated for the first time from

this genus. Structures of these compounds were identified on the basis of spectroscopic techniques.

The crude extracts and isolated compounds were evaluated for cytotoxic activity against leukemia

(P388) cell lines.
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Introduction
Several species of Hedyotis (family

Rubiaceae) have been used in traditional medicine

in a number of Asian countries including Thailand,

and have been used for the treatment of cancer,

dysentery, diarrhea, wounds and snake-bite.

Phytochemical studies on some Hedyotis species

have shown  to be chemically diverses, yielding

among other, β--carloline alkaloids [1,2], flavonol

glycosides [3,4] and anthraquinones [5].

Hedyotis corymbosa Lamk. is a weedy

herb with small white flowers in axilliary cluster

[6], widely distributed throughout Thailand. It is

known in Thai as Ya-Lin-Ngu. H. corymbosa has

been used as traditional medicine for anticancer,

antiinfection, antimalaria and anti-inflammatory

[7]. Hepatoprotective effect of the methanolic

extract of H. corymbosa on paracetamol

overdose-induced liver damage in Wistar rats  had

been reported [8].

Previous phytochemical investigations of

H. corymbosa showed the presence of iridoid

glucosides [9,10]. We investigated the chemical

constituents and cytotoxic activity of this plant,

resulted in a diverse group of compounds,

including one dipeptide (1), four triterpenoids

(2,4-6), one phenolic (3) and one sugar (7).

Compound 1 was identified for the first time from

the genus Hedyotis. In addition, the cytotoxic

activity of the crude extracts and isolated

compounds 1-7 were also tested.

Material and method
General experimental procedures

All commercial grade solvents were

distilled prior to use. Melting points were

determined on a Griffin melting point apparatus.

IR spectra were reported on a Perkin-Elmer

FT-IR spectrum BX spectrophotometer. NMR

spectra were recorded on Bruker Avance 300

FT-NMR spectrometer. EIMS spectra were

obtained on Finigan MAT 90 instrument. Column

chromatography was carried out using Merck silica

gel 60 (particle size 70-230 and 230-400

mesh). For TLC analysis, precoated sililca gel

plates (Merck Kieselgel 60  GF
254

) were used.

Spots on TLC were visualized under UV light

at 254 and 365 nm, and by spraying with

anisaldehyde-H
2
SO

4
 solution followed by heating.

Plant material

The whole plant of H. corymbosa (4 kg)

was collected from Singburi Province, Thailand,

in March 2003. It has been identif ied

by comparison with voucher specimen (BKF

128757) and was deposited at the Forest

Herbarium, National Park, Wildlife and Plant

Conservation Department, Ministry of Natural

Resources and Environment, Thailand.

Extraction and Isolation

Dried whole plant of H. corymbosa (4 kg)

was ground and extracted with hexane (12L×

7days×2). The extracts were filtered and

evaporated to dryness under reduced pressure

to obtain hexane extract (129 g). Similary, the

extraction was carried out using ethyl acetate and

methanol to give the corresponding ethyl acetate
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extract (95 g) and methanol extract (104 g),

respectively.

The hexane extract (47 g) was subjected

to silica gel column chromatography eluted

with hexane-ethyl acetate mixtures of increasing

polarity as eluent to give 9 fractions (H1-H9).

Fraction H8 (15.2 g) was loaded on silica

gel column chromatography eluted with

chloroform-ethanol (9:1) to give 5 fractions

(H8.1-H8.5). Fraction H8.2 was further

chromatographed on si l ica gel, eluting

with chloroform to give aurantiamide acetate

(1,15.1 mg).

The ethyl acetate extract (68 g) was

chromatographed on silica gel column and eluted

with gradients of chloroform-ethanol to give

7 fractions (E1-E7). Fraction E4 was

rechromatographed on silica gel column, using

gradients of chloroform-ethyl acetate and further

recrystallization of subfractions†[E4.2-E4.4]

afforded  3β-acetylaleuritolic acid (2,21 mg),

salicylic acid (3, 21 mg) and  a mixture of

22,23-dihydrochondri l lasterol (4) and

chondrillasterol (5) (12 mg).

The methanol extract (75 g) was directly

chromatographed on silica gel column and eluted

with gradients of ethyl acetate-ethanol to give 4

fractions (M1-M4). Fraction M1 was  further

purified by elution through silica gel column using

chloroform-ethanol (9:1), yielded β-sitosteryl-

3-O-β-D-glucopyranoside (6, 320 mg).

Fraction M2 was recrystallized from ethanol

to yield 1,5-anhydroglucitol (7, 2.85 g).

Identification of compounds

Aurantiamide acetate (1): white

amorphous powder; m.p. 183-184C (lit.185-

186C [11]); FTIR n
max

(KBr): 3313, 1726,

1662, 1632, 1261, 746, 698 cm-1; 1H-NMR

(300 MHz, CDCl
3
): δ 7.72 (2H, m, H-2///

and H-6///), 7.53(1H, m, H-4///), 7.44

(2H, m, H-3/// and H-5///), 7.25 (6H, m, H-

3/, H-5/, H-2//, H-3//, H-5//, and H-6//),7.15

(2H, m, H-4/, and H-4//), 7.07 (2H, m, H-2/

and H-6/), 6.76 (1H, d, J = 7.6 Hz, H-9),

5.98 (1H, d, J = 8.5 Hz, H-6),  4.77 (1H,

m, H-8), 4.35 (1H, m, H-5) , 3.93 (1H, dd,

J = 11.4, 4.9 Hz, H-4a), 3.82 (1H, dd,

J = 11.4, 4.9 Hz, H-4b), 3.22 (1H,dd, J =

13.7, 8.5 Hz, H-7//a), 3.07 (1H, dd, J = 13.7,

8.5 Hz, H-7//b), 2.75 (2H, m, H-7/), 2.03

(3H, s, H-1); 13C-NMR (75 MHz, CDCl
3
):

δ 170.2 (C-2,7), 167.1 (C-10), 137.0

(C-1/), 136.6 (C-1//), 133.6 (C-1///), 131.9

(C-4///), 129.2 (C-3//, 5//), 129.1 (C-3/,

5/), 128.8( C-2//,6//), 128.6 (C-2/, 6/),

128.6 (C-3///, 5///), 127.1 (C-4/), 127.0

(C-2///, 6///), 126.7 (C-4//), 64.6 (C-4),

55.0 (C-8), 49.4 (C-5), 38.4 (C-7//), 37.4

(C-7/), 20.8 (C-1); EIMS m/z (% relative

intensity): 444 (M+, 3), 323 (1), 252 (61),

224 (28), 105 (100), 91 (9), 77 (38),

51 (10).

3βββββ-Acetylaleuritolic acid (2): white

amorphous powder; m.p. 299-300C (lit. 298-

300C [12]); FTIR n
max

(KBr): 3300, 1734,

1687, 1242 cm-1; 1H-NMR (300 MHz, CDCl
3
):
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δ 5.50 (1H, dd, J = 3.0, 7.6 Hz, H-15), 4.45

(1H, t, J = 7.8 Hz, H-3), 2.02 (3H, s,

COOCH
3
), 1.23 (3H, s, H-26), 0.93 (3H, s,

H-27), 0.90 (3H, s, H-30), 0.86 (3H, s,

H-24), 0.83 (3H, s, H-23); 13C-NMR

(75 MHz, CDCl
3
); δ 184.1 (C-28, COOH),

171.0 (COOCH
3
), 160.5 (C-14), 116.8

(C-15), 80.9 (C-3), 55.6 (C-5), 51.5

(C-17), 49.1 (C-9), 41.4 (C-18), 40.8

(C-7), 39.0 (C-8), 37.9 (C-10), 37.7

(C-4), 37.4 (C-13), 37.3 (C-1), 35.3

(C-19), 33.7 (C-12), 31.9 (C-29), 33.3

(C-21), 31.3 (C-16), 30.7 (C-22), 29.3

(C-20), 28.6 (C-30), 27.9 (C-23), 26.2

(C-26), 23.5 (C-2), 22.5 (C-27),

22.0(COOCH
3
), 18.7 (C-6), 17.3 (C-11),

16.6 (C-24), 15.6 (C-25); EIMS m/z

(% relative intensity): 498 (M+,7), 329 (10),

269 (15), 234 (55), 189 (100).

Salicylic acid (3): white needles; m.p.

154-156 ÌC (lit. 157-159C [13]); FTIR n
max

(KBr): 3238-2596, 1654, 1295 cm-1; 1H-

NMR (300 MHz, CDCl
3
): δ 10.40 (1H, s,

COOH), 7.92 (1H, d, J = 7.7 Hz, H-6), 7.5

(1H, t, J = 8.2, 7.4 Hz, H-4), 7.0 (1H, d, J =

8.2 Hz, H-3), 6.93 (1H, t, J = 7.8,7.4,  H-5);
13C-NMR (75 MHz, CDCl

3
): d174.3 (CO),

162.2 (C-2), 137.0 (C-4), 130.9 (C-6),

119.6 (C-5), 117.8 (C-3), 111.2 (C-1);

EIMS m/z (% relative): 138 (M+,32), 120

(100), 92 (94), 63 (41).

A mixture of 22,23-dihydrochondri

llasterol(4) and chondrillasterol (5): white

amorphous powder; m.p. 156-158  ÌC [14];

FT IR  V
max

 (KBr): 3422, 2959, 1458, 1383

cm-1;  1H-NMR (300 Hz, CDCl
3
): d 5.25 (1H,

br., H-7), 5.15 (1H,dd, J = 12.3, 8.3 Hz, H-

23), 5.01 (1H, dd, J = 12.3, 8.3 Hz, H-22),

3.55 (1H. M, H-3), 1.03 (3H, d, J = 6.5 Hz,

H-21), 0.82 (6H, d, J = 6.0 Hz, H-26, H-

27), 0.80 (3H, d, J = 6.5 Hz, H-29), 0.78

(3H, s, H-19), 0.53 (3H, s, H-18); 13C-NMR

(75 MHz, CDCl
3
): d 139.6 (C-8), 138.2* (C-

22), 129.4*(C-23), 117.5 (C-7), 71.1 (C-

3), 56.1 (C-17), 55.0 (C-14), 51.2 (C-24),

49.5 (C-9), 43.4 (C-13), 40.3 (C-5),  39.6

(C-12), 37.1 (C-1), 36.6 (C-20), 34.2 (C-

10), 33.9 (C-22), 33.9 (C-4), 31.7 (C-25),

29.6 (C-6), 28.5 (C-16), 28.0 (C-2), 26.2

(C-23), 23.1 (C-28), 23.0 (C-15), 21.5

(C-11), 21.4 (C-27), 21.1 (C-21), 19.0

(C-26), 13.0 (C-19), 12.2 (C-29), 12.0

(C-18) [* ∆22,23 of 5 ]; EIMS m/z (% relative

intensity) : 414 (M+, 72), 412 (M+, 17), 399

(33), 397 (10), 273 (43), 271 (100), 255

(52), 231 (41).

βββββ-Sitosteryl-3-O-βββββ-D-glucopyranoside (6):

white amorphous powder; m.p.278-280 ÌC

(lit.290 ÌC [15]); FTIR V
max

 (KBr): 3385, 2938,

1458, 1368, 1630 cm-1; 1H-NMR (300 MHz,

DMSO-d
6
): δ 5.05(1H, d, J = 4.51 Hz, H-6),

3.55 (1H, m, H-3), 2.90-4.90 (7H, m, sugar

moiety H), 0.85 (3H, s, H-19), 0.78 (3H, d,

J = 6.5 Hz, H-21), 0.70 (3H, t, J = 7.1 Hz,

H-29), 0.65 (3H, s, H-27), 0.42 (3H, s,

H-18); 13C-NMR (75 MHz, DMSO-d
6
):

d  140.8 (C-5), 121.8 (C-6), 102.4 (C-1/),

78.5 (C-3/), 78.4 (C-5/), 78.0 (C-3), 75.2
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(C-2/), 71.6 (C-4/), 62.7 (C-6/), 56.7

(C-14), 56.1 (C-17), 50.2 (C-9), 45.9

(C-24), 42.4 (C-13), 39.8 (C-16), 39.2

(C-4), 37.4 (C-1), 36.8 (C-10), 36.3

(C-20), 34.1 (C-23), 32.0 (C-7), 31.9

(C-8), 30.1 (C-2), 29.3 (C-25), 28.4

(C-12), 26.2 (C-28), 24.4 (C-15), 23.3

(C-22), 21.2 (C-11), 19.9 (C-21), 19.3

(C-27), 19.1 (C-26), 18.9 (C-19), 12.4

(C-18, C-29); EIMS m/z (% relative intensity)

: 576 (M+,5), 414 (40), 399 (15), 397

(100), 396 (60), 273 (15), 271 (30), 255

(55), 231 (15), 229 (30), 213 (10).

1,5-Anhydroglucitol (7): yellow crystal;

m.p. 139-140C (lit.142-143C [16]); FTIR

n
max

 (KBr): 3329,  2936, 1105, 1077  cm-1;
1H -NMR (300 MHz, DMSO-d

6
): δ 4.90

(1H, d, J = 5.7 Hz, OH-2), 4.88 (1H, d,

J = 4.9 Hz, OH-3), 4.85 (1H, d, J = 4.7 Hz,

OH-4),  4.47 (1H, t, J = 5.9 Hz, OH-6), 3.68

(1H, dd, J  = 10.9, 5.30 Hz, H-1b), 3.62

(1H, dd, J = 11.5, 5.9 Hz, H-6a), 3.35

(1H, dd, J = 11.5, 5.9 Hz, H-6b), 3.05

(1H, m, H-3),  3.20 (1H, m, H-2), 2.95 (3H,

m, H-1a, H-4, H-5); 13C-NMR (75 MHz,

DMSO-d
6
): δ 82.7 (C-5), 79.5 (C-3), 71.4

(C-4), 70.9 (C-2), 70.6 (C-1), 62.5

(C-6); EIMS m/z (% relative intensity) : 164

(M+,72), 147 (100), 133 (20).

Cytotoxic assay

Cytotoxic activity against the P388

(leukemia cells) cell lines was assayed by the

cell count method. The P388 cells were grown

in RPMI-1640 supplemented with 10% newborn

calf serum under a humidified atmosphere of 5%

CO
2
 and 95% air at 37C for 4 days. The cultured

cells were treated with various concentrations of

the test compounds dissolved in DMSO and

incubated for 4 days in the above conditions.

The cell concentration was determined by counting

the P388 cells in a hematocytometer, using

5-fluorouracil as a positive control. The activity

was expressed as ED
50

 (the effective dose that

inhibits 50% of cell growth).

Results and Discussion

The hexane, ethyl acetate and methanol

extracts of whole plant of H.  corymbosa were

subjected to silica gel column chromatography

using mixtures of hexane-ethyl acetate,

chloroform-ethanol and ethyl acetate -ethanol,

respectively. Further purification by repeated

column chromatography and recrystallization gave

seven known compounds, aurantiamide acetate

(1), 3β-acetylaleuritolic acid (2), salicylic acid

(3), a mixture of 22,23-dihydrochondrillasterol

(4) and chondrillasterol (5), β-sitosteryl-

3-O-β-D-glucopyranoside (6) and 1,5-

anhydroglucitol (7). The structures of compounds

were determined by comparison of their

spectroscopic data with those reported in the

literatures as shown in Figure 1.
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Figure 1. Structures of the compounds 1-7.

O

O

O

NH

OHN

1

4
/

2
/

6
/

7
/

4

5 7

8

2
//

4
/ /

6
//

7
//

6
///

4
/ //

2
// /

10

O H

COOH

O

COOH

C

O

CH
3

3

1

5 7

14
16 28

18

22

29

19
27

26
11

9

25

23
HO

3

1

7

1 5

17
13

11

9

19

H

5

21

23 25

27

29

HO

3

1

7

15

17
13

11

9

19

H

5

21

23 25

27

29

O

3

1

7

14 15

17
13

11

9

1 9

5

21

2 3 25

27

29

O

OH

HO

HO

OH

1
/

5
/

H

O

O H

HO

HO

OH

1

5

H

1
2   3 4

5

6 7

The isolated compounds had been

reported to possess diverse bioactivities as follows;

compound 1 is a dipeptide that has been reported

previously from red alga [17], Moringa oleifera

[18] and other sources [11,19-20]. Although

the compound 1 was previously isolated from

other plants, it has been first found in genus

Hedyotis by our group. It had been reported to

display significant inhibitory activity on the release

of β-glucuronidase and to a lesser effect on

histamine [17]. In addit ion, i t showed

inhibition†effect on tumor necrosis factor-

α (TNF-α) and interleukin (IL)-2 [18].

Compound 2 had been found earlier in several

plants, such as Neoboutonia glabrescens [21],

Cleidion spiciflorum [22], Phytolacca esculenta

[23] and Mallotus species [24]. It was reported

to show strong activity against Staphytococcus

aureus and Salmonella typhimurium [25] and

inhibition on vitality of adult male worms of

Onchocerca gutturosa [26]. Compound 3 was

previously obtained from plants (white willow back

and wintergreen leaves) and was also

synthesized. It possesses bacteriostatic, fungicidal,

and keratolytic actions [27]. Compounds 4 and

5 had been isolated from Cucurbita maxima [14],

Cucurbitaceae [28] and Gambeya boukokoensis

[29]. Compound 6 had been isolated from several

plants, and recently from Ficus chlamydocarpa

and Ficus cordatd [30]. Compound 7 was first

discovered in the plant Polygala senega and has

been used clinically in Japan for over a decade to

monitor short-term glycemic control [31].

The cytotoxic activity of the crude extracts

and isolated compounds 1-7 were tested in vitro

against P388 cell lines. The ethyl acetate extract

showed cytotoxic activity with ED
50

 value of 20

µg/mL. Other crude extracts and pure compounds

1-7 were inactive. It is interesting to observe

that the ethyl acetate extract showed cytotoxic

activity whereas the pure compounds from this

fraction were inactive. This may be due to



86❑

«“√ “√¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤ ( “¢“«‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’) ªï∑’Ë 2 ©∫—∫∑’Ë 3 ¡°√“§¡ - ¡‘∂ÿπ“¬π 2553

References
[1] Phuong, N.M., Sung, T.V., Porzel, A., Schmidt, J., Merzweiler, K., Adam, G. (1999).

β-Carboline alkaloid from Hedyotis capitellata, Phytochemistry, 52, 1725-1729.

[2] Peng, J., Feng, X., Zheng, Q., Liang,X. (1997). β-Carboline alkaloid from Hedyotis chrysotricha,

Phytochemistry, 46(6), 1119-1121.

[3] Kim, Y., Pork, E.J., Kim, Y., Kim, S.R., Kim, Y. (2001). Neuroprotective constituents from

             Hedyotis diffusa, J. Nat. Prod., 64(1), 75-79.

[4] Lu, C.M., Yang, J., Wang, P., Lin, C. (2000). A new acylated flavonol glycoside and antioxidant

effects of Hedyotis diffusa. Planta Med., 66, 374-377.

[5] Ahmad, R., Shaari, K., Lajis, N.H., Hamzah, A.S., Ismail, N.H., Kitajima, M. (2005). Anthraquinones

from Hedyotis capitellata. Phytochemistry, 66, 1141-1147.

[6] Smitinund, T. (1980). Thai plant names (botanical names-vernacular names); Funny Publishing;

Bangkok, 173-174.

[7] Wuthitamaves, W. (1997). Encyclopedia of medicinal plants; Odean Store: Bangkok, 469.

[8] Sadasivan, S., Latha, P.G., Sasikumar, J.M., Rajashekaran, S., Shyamai, S., Shine, V.J. (2006).

Hepatoprotective studies on Hedyotis corymbosa Lamk. J. Ethnopharmacol., 106, 245-

249.

[9] Noiarsa, P., Ruchiravat, S., Otsuka, H., Kanchanapoom, T. (2008). Chemical constituents from

Oldenlandia   corymbosa L. of Thai origin. J. Nat. Med., 62, 249-250.

[10] Otsuka, H., Yashimura, K., Yamasaki, K., Cantoria, MC. (1991). Isolation of 10-O-acyl iridoid

glucosides  from a Philippine medicinal plant, Oldenlandia corymbosa L. (Rubiaceae). Chem.

Pharm. Bull., 39,2049-2052.

[11] Ishiguro, K., Nagata, S., Fukumoto, H., Yamaki, M., Takagi, S., Isoi, K. (1991). A dipeptide

derivative from Hypericum japonicum. Phytochemistry, 30, 3639-3641.

[12] Torrance, S.J., Wiedhopf, R.M., Cole, J. R. (1992). Antitumor agents from Jatropha macrorhiza

(Euphorbiaceae) : acetylaleuritolic acid. J. Pharm. Sci., 1348.

synergistic effect of some or all the compounds

present in the extract. According to National

Cancer Institute guidelines, the extracts and pure

compounds with ED
50

 values < 20 µg/mL  and

< 4 µg/mL, respectively, were considered

cytotoxic [32,33].

Acknowledgements
The authors wish to thank the Faculty

of Science, Srinakharinwirot University and

National Cancer Institute of Thailand for facilities

and supports.



«“√ “√¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤ ( “¢“«‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’) ªï∑’Ë 2 ©∫—∫∑’Ë 3 ¡°√“§¡ - ¡‘∂ÿπ“¬π 2553

87❑

[13] Pouchert, J.C., (1983). The Aldrich Library of NMR spectral, Edition II. Aldrich Chemical

Company.Inc. U.S.A. Vol.II, p 185.

[14] Garg, V.K., and Nes, W.R. (1984). Studies on the C-24 configurations of ∆7-sterols in seeds of

Cucurbita maxima. Phytochemistry, 23(12), 2919- 2923.

[15] Mitra, C.R., and Misra, G. (1965). Mimusops hexandra I. Constituents of fruit and Seed.

Phytochemistry, 4, 345-348.

[16] Bock, K., Ia Cour, N.K., Jensen, S.R., Nielsen, B.J. (1980). The Stucture of Acertannin.

Phytochemistry, 19, 2033.

[17] Wahidulla, S., DiSouza, L., Kamal, S.Y. (1991). Dipeptides from the red alga Acantophora

spicifera. Phytochemistry, 30, 3323-3325.

[18] Sashidhara, K.V., Rosaiah, J,N., Tyagi, E., Shula, R., Raghubir, R., Rajendran, S.M. (2008).

Rare  dipeptide and urea derivatives from roots of Moringa oleifera as potential anti-inflammatory

and antinociceptive agents. Eur. J. Med. Chem., 1-5.

[19] Tsai, P., Wang, J., Chang, C., Kuo, S., Chao, P.L. (1998). Constituents and bioactive principles

of Polygonum chinensis. Phytochemistry, 49, 1663-1666.

[20] Talapatra S.K., Mallik A.K., Talapatra., B. (1980). Pongaglabol, a new hydroxyfuranoflavone,

and aurantiamide acetate, a dipeptide from the flowers of Pongamia glabra. Phytochemistry,

19, 1199-1202.

[21] Tchin, A.C., Tsopmo, A., Tena, M., Kamnaing, P., Ngnokam, D., Tane, P., Ayafor, J.F., Connolly,

J.D., Farrugia, L. (2003). Diterpenoid from Neoboutonia glabrescens (Euphorbiaceae).

Phytochemistry,  65, 575-581.

[22] Naengchomnong, W., Pinho, P.M., Kijjoa, A., Sawangwong, P., Gonzalez, M.J., Silva, A.M.S.,

Eaton,G., Herz, W. (2006). Clerodanes and other constituents of Cleidion spiciflorum.

Phytochemistry, 67, 1029-1033.

[23] Woo, W.S., Kang, S.S. (1985). Triterpenoids and sterols from seed of Phytolacca esculenta.

Phytochemistry, 24, 1116-1117.

[24] Hui, W.H., and  Li, M.M. (1976). Triterpenoids from two Mallotus species: a nor-triterpene and

two  new acid. Phytochemistry, 15, 958-986.

[25] Peres, M.T.L.P., Delle Monache, F.D., Cruz, A.B., Pizzolatti, M.G., Yunes, R.A. (1997). Chemical

composition and antimicrobial activity of Croton urucurana Baillon (Euphorbiaceae).

J. Ethnopharmacol., 56, 223-226.

[26] Nyasse, B., Ngantchou, I., Nono, J.J., Schneider, B. (2006).  Antifilarial activity in vitro of  polycarpol

and 3-O-acetylaleuritolic acid from Cameroonian medicinal plants against Onchocerca

gutturosa. Nat. Prod. Res., 20, 391-397.



88❑

«“√ “√¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤ ( “¢“«‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’) ªï∑’Ë 2 ©∫—∫∑’Ë 3 ¡°√“§¡ - ¡‘∂ÿπ“¬π 2553

[27] Shiel, W.C., and  Stoppler, M.C. (2008).  Medical Dictionary. Wiley Publishing,Inc. New Jersey.

[28] Itoh, T., Kikuchi, Y., Tamura, T., Matsumoto, T. (1981). Co-occurrence of chondrillasterol and

spinasterol in two Cucurbitaceae seeds as shown by 13C NMR. Phytochemistry, 20,

761-764.

[29] Wandji, J., Tillequin, F., Mulholland, D.A., Shirri, J.C., Tsabang, N., Seguin, E., Verite, P., Libot,

F., Fomum, Z.T. (2003). Pentacyclic triterpenoid and saponins from  Gambeya boukokoensis.

Phytochemistry, 64, 845-849.

[30] Kuete, V., Ngameni, B., Simo, C.C.F., Tankeu, R.K., Ngadjui, B.T., Meyer, J.J.M., Lall, N., Kuiate,

J.R. (2008). Antimicrobial activity of the crude extracts and compounds from Ficus

chlamydocarpa and Ficus cordatd (Moraceae). J. Ethnopharmacol., 120, 17-24.

[31] Buse, J.B., Freeman, J.L.R., Edelman, S.V., Jovanovic, L., McGill,J.B. (2003). Serum 1,5-

anhydroglucitol (GlycoMark): a short-term glycemic marker. Diabetes Technol. Ther., 5,

355-363.

[32] Mohamed, S.M., Ali, A.M., Rahmani, M., Dhaliwal, J.S., Yusoff, K. (2000). Apoptotic and neurotic

cell death manifestations in leukemic cells treated with methylgerambulin a sulphone from

Glycosmis calcicola. J. Biochem. Mol. Biol. &  Biophys., 4, 253-261.

[33] Geran, R.I., Greenberg, N.H., Macdonald, M.M., Schumacher, A.M., Abbott, B.J. (1972). Protocols

for screening chemical agents and natural products against animal tumors and other biological

systems. Cancer Chemotherapy Reports  3, 1-103.


