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Tém tit

Thanh nganh nam (Cratoxylum cochinchinense (Lour) Blume) la mot cay thudc ho Hyperlcaccae Loai nay giau
polyphenol va dugc sur dung nhleu trong y hoc ¢d truyén cla cac nudc, dic biét 1a cic nude ¢ chau A Céc két qua nghién
ctru vé thanh phan héa hoc cho thdy c6 hon 160 hop chit da dugc phan 1ap tir thanh nganh nam, bao gom xanthon (127 hop
chét), terpenmd (13 hop chét), flavonoid (11 hop chat) anthranoid (5 hop chat) tinh dau va cac horp chat khéc. Bén canh do,
cac nghién clru vé tac dung sinh hoc ciing cho thiy, cao chiét va cac ‘hop chét phan 1ap tir loai nay thé hién tac dung nbi bat
trén ung thu va dai thao duong. Ngoai ra, tic dung chong viém, chéng oxy hoa, khang khuén va khang vi sinh vat cia né
cling da duogc bao cao.

Tir khéa: Thanh nganh nam, ho Ban, Thanh phan héa hoc, Tac dung sinh hoc.

Summary

Phytochemical Constituents and Biological Activities of Cratoxylum cochinchinense (Lour.) Blume: A Review

Cratoxylum cochinchinense (Lour.) Blume is a plant belonging to the Hypericaceae family. This species is rich in
polyphenols and widely used in traditional medicine in various countries, particularly in Asian countries. Chemical
composition studies have identified more than 160 isolated compounds from C. cochinchinense, including xanthones (127
compounds), terpenoids (13 compounds), flavonoids (11 compounds), anthranoids (5 compounds), essential oils, and other
compounds. Moreover, biological studies have demonstrated the remarkable effects of the crude extracts and isolated
compounds from this species on cancer and diabetes. Additionally, its anti-inflammatory, antioxidant, antibacterial and

antifungal activities were reported.

Keywords: Cratoxylum cochinchinense, Hypericaceace, Phytochemical, Pharmacological activities.

1. Gi6i thiéu chung

Ho Ban (Hypericaceae) dugc Antoine Laurent
de Jussieu dua ra ndm 1789, la mét ho thuc vat
¢6 hoa bao gom khoang 6 - 9 chi va 477 - 590
loai céac cay than thao sbng mot nam hogc lau
nam hay cdy bui. Ho ndy phan bé rong khip thé
gidi, trude day duoc gdp chung nhu 1a phan ho
Hypericoideae trong ho Bira (Clusiaceae). Theo
hé théng AGP II, ho nay thudc vé bo So ri
(Malpighiales) [1].

Chi Cratoxylum thugc ho Hypericaceace,
duge tim thiy chu yéu & Pong Nam A. Pay la
mot chi nhé bao gdm sau loai (C. arborescens, C.
cochinchinense, C. formosum, C. glaucum, C.
maingayi va C. sumatranum). Theo Plant of the
world online checklist hién cé 52 loai thudc chi
Cratoxylum trong d6 c6 4 tén chi ddng nghia
gom Hornschuchia Blume, Ancistrolobus Spach,
Elodea J.St.-Hil. Tridesmis, trong d6 c¢6 07 tén
khoa hoc cua loai thugc chi nay dugc chap nhan
[2]. Cai tén Cratoxylum c6 nguon goc tir tiéng Hy
Lap, Kratos c6 nghia la manh mé& va Xylon co6
nghia la gd. Cac loai Cratoxylum c6 go chic va
bén va vo than cdy thuong tiét ra nhya mau cam,

vang hodc d6 chuyén sang mau den khi kho. Gb
Cratoxylum dugc ing dung dé xay dung nha ¢ va
tap 1éu nong trai, van san, .cong trinh ndi thit, van
lang, van ép va dén dé xdy dung. Cac loai
Cratoxylum dang dugc su dung lam thudc y hoc
c¢d truyén & mot sb nudc chdu A nhu Indonesia,
Trung Qudc, Viét Nam, Malaysia, Thai Lan. Méc
du duoc st dung trong y hoc ¢ truyén, nhung
chi mot s6 loai thudc chi Cratoxylum dugc danh
gia vé hoat tinh dugc 1y va hop chat [3],[4]. C6 5
loai thu¢c chi nay phén bd khdp nudc ta nhung
chi yéu ¢ cac tinh Trung B va Tay Nguyén bao
gdm C. harmandi Pierre, C. maingayi Dyer., C.
polyanthum XKorth., C. prunifolium Kurz., C.
neriifolium Kurz. [5]. Trong 5 loai nay, C.
prunifolium Kurz. duge sir dung phé bién nhat
trong Y hoc cb truyen véi tac dung gitp tiéu hoa
hang ngay, khi dau dm hoéc cho phu nir sau khi
d¢ [6]. Tuy nhién, C. chochinsinense dugc su
dung phd bién hon & cac nudc chau A khac va
chua dugc nghién ciru nhiéu & Viét Nam.

Thanh nganh nam (Cratoxylum
cochinchinense (Lour.) Blume) (Hinh 1) 1a mdt
loai cay giau polyphenol dugc tim thiy & Pong

Tap chi Dugc li¢u, tdp 28, sé 5/2023

263



Nam A va duoc (Lour.) Blume mé ta khoa hoc
lan dau nam 1856 [7]. Theo tra ctru trén co s¢ dir
ligu quoc té Plant of the world online checklist
loai nay hién c6 26 tén loai dong nghia [2]. Tén
thong dung trong tiéng Anh cua C
cochinchinense 1a Yellow Cow Wood hay Tree-
Avens. O Malaysia, n6 dwoc goi 1a Derum Se

lunchor, Kemutong, Kayu Arang, Gerrongang,
Serungan trong sO nhi€u, trong khi & Thai Lan,
né dugc goi la Tiu Kliang hodc Tu Bai Lueam
hodc Tuegliang. Nguoi Viét Nam goi loai cay
nay la thanh nganh nam trong khi nguoi
Indonesia goi chiing la Kayu Lulus, Lelulus hodc
Mara Jalang [8].

a. Cay thanh nganh nam

b. La va hoa

Hinh 1. Loai Cratoxylum cochinchinense (Lour.) Blume [§]

Thanh nganh nam la loai cay go cao 10-15m,
c6 khi dén 20 m, c6 gai ¢ gbc, vO mau ndu vang
hay trang Laco phlen bau duc, c& 8 x 4 cm, dau
tu, goc nhon, mdéng, khong long, co dom trong.
Hoa & nach l4, moc chum 3 - 8 cai, mau tring hay
hong, c6 mui thom; canh hoa cao 11 - 15 mm, ¢6
vy & gbc; nhi nhiéu, xép thanh 3 b6. Qua nang
cao 14mm; hat c6 canh. Ra hoa thang 5 - 6. Phan
b6 & Nam Trung Qudc, Thai Lan, Myanmar,
Indonesia.. . O Viét Nam, thanh nganh nam phéan
bd tir bic vao nam. Ciy moc trong rung thua,
trung du, trén cac ddi troc, nuong ray cii [9].

Theo Y hoc co truyén, thanh nganh nam cO Vi
ngot nhat, hoi dang, tinh mat; c6 tac dung thanh
nhiét giai thu, lgi thap tiéu tr¢, 1a co tac dung tiéu

rudt ia chay, kiét ly, lau nhiét, bach déi, ngira 16,
dau rang... [9],[10]. 0 Malay51a vo dung lam
thube tot tr1 ho. Nhya trich tir vo dung tri ngu'a
ghe va 1a dung nhai ciing c6 tac dung t6t. Vo va
14 gid nat lan diu dira dung dip tri bénh ngoai da,
nudc sic ré va la dugc dung tri dau da day. O
Véan Nam (Trung Quoc) 14 non duoc ding niu
nudc udng nhu tra. RE va vo than duogc dung tri
cdm mao, tring nong phat sét cao va dau da day,
rudt cp tinh (4],

2. Thanh phén héa hoc

Cho dén nay, da c6 nhiéu nghién ctru vé thanh
phan hoa hoc cta thanh nganh nam, trong do6 tap
trung chu yeu 0 cac by phan: than, 1a va re.
Thanh phin hoéa hoc chinh cua Cratoxylum

thiing khir doc. Ré, vo than va la cta loai ndy cochinchinense 1a cac hop chit xanthon
duogc st dung trong dan glan dé diéu tri mét so  [11],[12],[13],[14],[15], ngoai ra con co
bénh nhu vang da, ho so tiéng, khan cd, viém triterpenoid [16],[15], flavonoid [9]... (Bang 1).
Bang 1. Céc hop chét phan 1ap tir C. cochinchinense
TT Tén chat Bo phan TLTK
Euxanthon Than [17]
1 ] Than va la [12]
1,7-Dihydroxyxanthon Ve [18]
2 1,7-Dihydroxy-8-methoxyxanthon Than va la [12]
3 1,6-Dihydroxy-7,8-dimethoxyxanthon Re [10]
4 1,5-Dihydroxy-8-methoxyxanthon Vo [18]
5 1,5,6-Trihydroxy-7-methoxyxanthon Than va la [12]
6 1,5-Dihydroxy-6-methoxyxanthon Re [10]
7 1,6-Dihydroxy-5-methoxyxanthon Canh [19]
8 1,6-Dihydroxy-5,7,8-trimethoxyxanthon Than va la [12]
9 1-Hydroxy-5,6-dimethoxyxanthon Canh [19]
. RéE [20],[21]
10 Celebixanthon Than [14][22]
11 Celebixanthon methyl ether Nhua [23]
12 5-O-Methylcelebixanthon Ré [20]
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TT Tén chat B0 phén TLTK
13 1,4,7-Trihydroxyxanthon Than va 14 [12]
14 1,4,7-Trihydroxy-8-methoxyxanthon Thén va 14 [12]
15 1,7-Dihydroxy-4- methoxyxanthon Than [17]
Than va 14 [12]
16  Gentisein Qua [24]
Ré [10]
Than [25],[14]
17 | 7-Geranyloxy-1,3-dihydroxyxnthon Qua [26[]2"[12]’3[]2’ 52]7],
Vo re [29]
Qua [24]
18 | Cochinxanthon A Vo re [29]
Vo [30]
19 Cochinxanthon C Qua [24]
20 1,3,6,7-Tetrahydroxyxanthon Than va 14 [12]
Norathyriol Ré [27]
21 1,3,6-Trihydroxy-7-methoxyxanthon Than va 14 [12]
22 i Cochinchinon R Than [22]
23 1,3,6,7-Tetrahydroxy-8-prenylxanthon Than [22]
Vo [31]
24 1,3,5,6-Tetrahydroxyxanthon Than [32]
Than va 14 [12]
L Ré [27]
25 | Cochinchinon F Than [22]
26 1,7-Dihydroxy-3,6-dimethoxyxanthon Than va 14 [12]
27 1,5,6-Trihydroxy-3,7-dimethoxyxanthon Than va 14 [12]
L Qua [26],[23],[27], [28]
28 Cochinchinon G Than [17].[14]
Than [141,[33]
29 | Cudratricusxanthon E Than va 14 [12]
Ré [27]
30  Pancixanthon A Re [10]
. Ré [27]
31 Isocudraniaxanthon B Fham [14]
32 Neriifolon A Ré [10]
Qua [26],[241,[28]
33 Fuscaxanthon E Than [22]
34 1,2,8-Trihydroxyxanthon Ré [27]
35  Cratoxanthon D Canh [11]
Canh 117,
36 | Cratoxanthon C Than va 14 {[12]
37 1,6-Dihydroxy-2,5,8-trimethoxyxanthon Thén va la [12]
38 1,3,7-Trihydroxy-2-(3-methylbut-2-enyl)-xanthon Than va 14 [12]
. Than [22]
39 Garcinon C Vi than [34]
40  Cochinchinon T Than [22]
41 y-Mangostin Than [17]
Vo cay [15]
42 Garcinon D Ré [21]
Than [14],[22]
Vo cay [15]
Than [25],[17],[14]
RE [201.[21]
43 | o-Mangostin Nhua [23]
Vé than [34]
Canh [11]
Vo ré [29]
44  Cochinchinon U Than [22]
45 | Cochinchinon B Re [21]
Théan [14],[33]
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TT Tén chat B0 phéan TLTK
Than va 14 [12]
46 Cratoxanthon B Canh [11]
47 i Garcinon E Canh [11]
Vo cay [15]
Vo than [34]
48  Cratoxylon Than [22]
Vore [29]
49 Mangostenol Canh [11]
50 Cratoxylumxanthon D Than [33]
Prunifloron R Vo than [34]
. Théan [25],[14]
51 Dulcisxanthon B Tian va T (2]
52 Cochinchinon S Than [22]
Vo cay [15],[35]
Thén [25],[14]
Ré [20],[21],[10]
Nhua [23]
53 B-Mangostin Canh [19],[11],[27]
Vo than [34]
Than va 14 [12]
Vo ré [29]
Ré [27]
54  Prunifloron S Vore [29]
55 | Mangiferin La [9]
. V4 cay [35]
Garcinon A RE [201.[21]
56 (1,3,7-Trihydroxy-2,4-di(3-methylbut-2-enyl)xanthon, Yoibi [34]
1,3,7-Trihydroxy-2,4-diisoprenylxanthon Nhl;ra 2]
27 e D A ki (3. it Thén [14],[17],[33]
1,3,7-Trihydroxy-2,4-bis-(3-methyl-2-butenyl)xanthon) Than Ve T (2]
Vo re [29]
57  Cochinchinon E Ré [27]
Ré [20],[21],[10]
Nhuya [23]
Than [17],[14],[33]
58 Cochinchinon A Than va la [12]
Canh [19],[11],[27]
Vo than [34]
Vo ré [29]
Vore [29]
59 Cratoxanthon F Vi 30]
Cochinxanthon D Than [33]
60 . Vo than [34]
Rhigeloron Q Than va [4 [12]
61 1,3,7-Trihydroxy-2-(2-hydroxy-3-methylbut-3-enyl)-4-(3-methylbut-2- Canh [19]
enyl)xanthon Vo [30]
Canh [11]
62  Cratoxanthon A Vo ré [29]
Vo [30]
63 Cochinchinon M Vo than [34]
64 2-Geranyl-1,3,7-trihydroxy-4-(3,3-dimethylallyl)-xanthon (2-geranyl- Vo cay [151,[35]
1,3,7-trihydroxy-4-(3-methylbut-2-enyl)xanthon) Than [25]
65 1-Methoxy-4,7-dihydroxyxanthon Théan [32]
66 1-Methoxy-4,7,8-trihydroxyxanthon Than [32]
67 1-Methoxy-3,7-dihydroxyxanthon Than [32]
68 1-Methoxy-3,7,8-trihydroxyxanthon Than [32]
69 1,7-Dimethoxy-3,6-dihydroxyxanthon Than [32]
70 1-Methoxy-3,5-dihydroxyxanthon Théan [32]
71 Cratochinon A Ré [10]
72 1,4-Dimethoxy-2,7-dihydroxyxanthon Than [32]
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TT Tén chat B¢ phan TLTK
73 8-Hydroxy-1,2,3-trimethoxyxanthon Canh [19]
74 Cratochinon B Re [10]
75  Cochinchinon L Qua [23]
76 Allanxanthon C Canh [11]
77 Pruniforon N Than va la [12]
78 1,5-Dihydroxy-3,4[2,3,3-trimethyldihydrofurano] xanton La [9]
79 Prunifloron M Vo [18]
Cratoxanton A La [9]
80 Cratoxanthon E Vore [29]
81 Cochinchinon P Than [22]
L Théan [22]
82 | Cochinchinon Q Vs [29]
83 Cratocochinon B Vo [30]
84 Prunifloron N Vo [18]
S Nhuya [23]
85 Cochinchinon J Than [22]
86 : Cochinchinon O Than [22]
87 5" -Demethoxycadesin G Vo [18],[31]
88  6-Deoxyisojacareubin hi2 i
Ré [10]
89 Formoxanthon B Ré [10]
90 : Cochinchinon J Ré [10]
91 Toxyloxanthon C Than [22]
92 (+) Cracochinxanthon A Than va la [12]
93 (-) Cracochinxanthon A Than va la [12]
94 | Cratocochinon A Vo [30]
Cratoxylumxanthon B Than [33]
95 1,7-Dihydroxy-4-(3,7-dimethylocta-2,6-dienyl)-5'-(1-hydroxy-1- N
methylethyl)-4' 5'-dihydrofuro[2",3':3.2]-xanthon (hydroxy Than va 1a (12]
Cochinchinon M
96 (1,3,6-trihydroxy-2-(3-hydroxy-3-methylbutyl)-6" ,6" - Than [22]
dimethylpyran(2’ ,3" :7,8)xanthon)
97 Cratoxanton B La [9]
Lo Nhua [23]
98 Cochinchinon K Than (23]
99 3-Isomangostin Than [14]
Ré [21],[10]
100  Macluraxanthon Nhua [23]
Vo [18]
: Nhua [23]
101 Prunifloron G RE [10]
Vo [18]
102 | Xanthon V, Tiar i [12]
103  10-O-Methyxlmacluraxanthon Re [10],[27]
104  Prunifloron H Ré [10]
105 Osajaxanthon Than va 14 [12]
L Nhua [23]
106  Cochinchinon I FhAn VA Ta [12]
107 1,3,5-Trihydroxy-6',6’-dimethyl-2 H-pyrano(2’,3:6,7)xanthon Than va 14 [12]
108 ' Garcimangosxanthon E Than [22]
5,9-Dihydroxy-8-methoxy-2,2-dimethyl-7-(3-methylbut-2-enyl)- s
109  2H,6H-pyrano[3,2-b]xanthen-6-on Y Y . i [34]
9-Hydroxycalabaxanthon Ré [10]
110 Cratoxylumxanthon C Than [33]
111 Cochinensoxanthon Thén [17],[22]
112 11-Hydroxy-1-isomangostin Vo [31]
. . Than [36]
113 | 11-Hydroxy-3-O-methyl-1-isomangostin VEthan [34]
114 6-Hydroxy-3,7-dimethoxy-8-(2-oxo-3-methylbut-3-enyl)-6" ,6" - Than [36]

dimethyl-5" -hydroxy-4" ,5' -dihydropyrano(2’ ,3’ :1,2)xanthon
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TT Tén chat B0 phén TLTK
115  3-O-Methylmangostenon D Vo6 than [34]
116  Cochinchinon N Théan [22]

. Ré [21]
117  Garcinon B Vé than (34]
118  Tovophyllin A Vo cay [15]
119 Cratoxylumxanthon A ngn Eg}
Dulxis-xanthon F Nhya [23]
120  Cochinchinoxanthon A Ré [13]
121  Cochinchinoxanthon B RéE [13]
Lo Ré [20],[21],[13]
122 Cochinchinon C Than (14]
123 Cochinchinoxanthon C RéE [13]
124 | Cochinchinoxanthon D Ré [13]
Ré [21],[13]
s Caged-prenylated xanthon lelll.l'a z ’E ? 3[% -
g Than "
Cochinchinoxanthon Than va T4 (12]
126 Cochinchinon D RéE [21]
127 Cratoxyxanthon Vo [31]
Vo cay [15]
128  Polypoda-8(26),13,17,21-tetraen-3/-ol Canh [19]
129  Polypoda-7,13,17,21-tetraen-3/-ol - Vo cay [35]
130 a-Tocotrienol Qua va la [28]
131 iy-Tocotrienol Qua [28]
Vo cay [15]
132 &-Tocotrienol Canh [19]
Quavala [28]
133 §-Tocotrienol dimer Vo cay [15]
134 5-(y-Tocotrienyl)-y-tocotricnol Vo cay [15]
135  Friedelin Vo cay [15]
136 : Lupeol Vo cay [35],[18]
137 i Lupenon Vo [18]
. Vo [18]
138 | o-Amyrin s 9]

139  a-Amyrenon Vo [18]
140 : Canophyllol La [16]
141 | (+)-Dihdrokaempferol La [9]
142  Taxifolin La [9]
143  Tectochrysin Than [25]
144  Kaempferol La [9]
145 :Juglanin La [9]
146 : Kaempferol-3-O-Glc La [9]
147  Quercetin La [9]
148  Quercitrin La [9]
149  Rutin La [9]
150  Sciadopitysin La [9]
151  Pancibiflavonol La [9]
152 : 3-Geranyloxy-6-methyl-1,8-dihydroxyanthraquinon Vo cay [35]
153 Vismiaquinon A Qua vala [28]

Vismiaquinon C Than [14],

154 | 1,8-Dihydroxy-3-methoxy-6-methyl-2-(3-methyl-2- X

butenyl));nthre}llquinon g e ’ o [27,124],
155 | Vismiaquinon D Vo [18]
S-(+)-1,1" ,8,8" -Tetrahydroxy-3,3" -dimethoxy-6,6" -dimethyl-2" -(3- A
156 mg(etlzyl-z-butenyl)-(4,4' y-biantyhracen)-9,9' ,10?10' -tetratron 2 Thiy [14]
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TT Tén chat

B§ phin

TLTK

157 Vismion B

Qua

[26].[24]

158  Vismion F

Qua

[26],[24]

Canh

(11]

159 Vismion E

Qua

[26],[24]

160  Acid blancoic

Canh

[19]

161  Daucosterol

Than

[17]

2.1. Xanthon

Xanthon 1 thanh phan chinh cta cac loai
thudc chi Cratoxylum néi chung va cua loai
C. cochinchinense noi riéng (Hinh 1). Chung
c6 mit ¢ 14, than, ré, nhua va qua cua loai nay
[23]. Cho dén nay, dd c6 127 hop chat xanthon
(1-127) duoc phan lap tu C. cochinchinense c6
cdu tric khung co ban cua xanthon (9H-
xanthen-9-on) v&i cdc nhom thé chinh nhu
hydroxyl methoxyl, prenyl, geranyl allyl va
cac dan xudt cia cac nhom thé alken nay (1- 76)
Ngoai ra, thanh nganh nam con ¢6 céc hop chat
xanthon v6i cdu truc vong 5 va vong 6 clng
vGi cac nhom thé gin vao C-3-C-4 cta vong A
(77), hay vong B (78-119) hoac su xuét hién di
vong & vong B (120-124). Hop chat 127 la
dimer xanthon duy nhét dugc phan 1ap tir thanh
nganh nam.

Rs O OR; Allyl =

XL
R 8] Rs
Rs R

Prenyl = \K\/ﬁ21 %f
Geranyls \K\/Yv“

1R, =R;=Ro=Ry= Ry = RemH,Ry = OH, Ry =H
2R, =R;=Ry= Ry= Ry = Re= H,Ry = OH,
3Ry =Ry =Ry= Ry= Ry =H,Re= OH, Ry = Rg= OCH,

4Ry =R, =Rym Ry H, Rg= OH,Rem Ry = H, Ry = OCH,
5Ry=R;=Ry=Ry=H, Rs=Rg= OH, R, = OCHy, Rg= H
R = OH,Ro= OCHy, Ry = Rg = H

10R, =Ry = Ry= Ry = H, Rg = Ro= OH, Ry = OCHy, Rg = Preny!
1R, =R, = Ry= Ry=H, Rg= OH, Rgm Ry = OCH;, Rg = Prenyl

12Ry =Ry = Ry= Ry= H, Rs = OCHy, Rg = OH, Ry = OCH, Rg = Prenyl
13R, =R, =Ry=H,Ry= OH,Rg= Rg=H, Ry = OH,Rg =H

14R =R, = Ry= H,Ry= OH, Ry = Ro= H, Ry = OH, Rg = OCHy

15R =R, = Ry= H, Ry= OCH,, Ry = Ry=H, Ry = OH, Rg=H

16 Ry =R = H,Ry= OH,Ry=Ry= Ry= H,R; = OH,Rg=H

7Ry = Ry =H,Ry= OH, Ry = Rg'= Ro= H, Ry = OGeranyl, Ry =H
18R, =R, =H Ry= OH, Ry= Rg = Ro= H, Ry = A Rg= H

19R, =R, = H,Ry= OH,Ry=Ry=Ry=H R, =B, Rg=H

2R, =R, =H,Ry= OH, Ry= Ry = H, Rg= R, = OH, R =H

21Ry =Ry = H, Ry= OH, Ry = Ry = H, Rg= OH, Ry = OCHy, Rg= H
22R,=R;=H,Ry= OH, Ry= Ry = H, Rg= OH, R; = OGeranyl, Rg= H
23Ry =Ry = H, Ry= OH, Ry= Ry = H, R= Ry = OH, Rg = Prenyl
24Ry=R;=H,Rym OH,Rqym H,Rs = Rgm OH, Ry m Rgm H

25R, =Ry = H, Ry= OH, Ry= H, R = Prenyl R = Ry = OH, Rg = H
26R, =Ry = H, Rym OCHs, Ry= Ry = H, Rg = OCHy, Ry= OH, Rg = H
27Ry=R; = H, Rym OCHs, Ry=m H, Ry = R = OH, R, = OCH,, Rg = H
28R, = R, = H, Ry= OGeranyl, Ry= R = Rg=H, R, = OH, Rg=H
29R, =Ry = H, Ry = OH, Ry= Ally, Rg = H,
30R, =R, = H, Ry= OH, Ry = Allyl, Rg = OH,

32Ry = R; = H, Ry= OH, Ry = Ally, Ry = OC! nc
33Ry =R, =H, Ry= OH, Ry= Geranyl, Rg =
Ry = H.Rgm O, Rym Ram Ry = o Ry Ry O

35R,=H, R;= OCHy, Ry =Ry H, Ry = OH, n,.p,.n Rg=0CH,
36 Ry = H, Ry = OCHy, Ry =Rym H, R = OH, R =H, Ry = Rg = OCHy

39R,=H, R, = Prenyl, Ry= OH, Ry = Rg= H, Ro = Ry = OH, Rg= C
40R = H, R, = Prenyl, Ry= OH, Ry = R= H, Ro = Ry = OH, Rg= D
41R,=H,R, = Prenyl, Ry= OH, Ry= Rg= H, Rg = R, = OH, Rg = Prenyl
42R,=H, R, = Prenyl, Ry= OH, Ry = Rg= H, Rg = OH, Ry = OCHy, Re = C

43R =H, R, = Prenyl, Ry= OH, Ry = Ry= H, Re = OH, Ry = OCHy, R = Prenyl
44Ry=H, R; = Prenyl, Ry= OH, Ra= H, Rs = Prenyl, R = Ry = OH, Rg = H
45R,=H, R, = Prenyl, Ry= OH, Ry = H, Ry = Geranyl, Rg = Ry = OH,Rg= H
46R,=H, R, = Prenyl, Ry= OH, Rq = H, Rs = Prenyl, R = Ry = OH, Ry = §

47 Ry=H,R; = Prenyl, Ry= OH, Rg= H, Rs = Prenyl, Ry = R; = OH, Rg = Prenyl
48R,=H,R, = C,Ry= OH,Rq= Rg = H, R = OH, Ry = OCHy, Ry = Prenyl

60R=H, R, = Prenyl, Ry= OH, Ry= Geranyl, Rs = H, Rg= Ry = OH, Rg= H
61R,=H, R = MR, = OH, Ry=Prenyl, Rs = Rg=H, Ry= OH, Rg= H
62Ry=H,R, = @Ry = OH, Ry=Geranyl, Ry= Rg = H, R, = OH,Rg = H
63Ry=H,R;=H,Ry= OH,Ry=, R= R = H, Ry = OH,Rg= H

64 Ry=H, Ry = Geranyl, Ry = OH,Ra= Prenyl, Rs=Re = H, Ry = OH, Rg= H
65R = CHy, Ry= Ry = H, Ry = OH,Rg = Ro = H, Ry = OH, R = H

66 Ry= CHy, Ry= Ry = H, Ry = OH,Rg = Ro = H, Ry = Rg= OH

67 Ry=CHy, Ry= H,Ry= OH,Ry=mRg = Rg= H, Ry = OH, Rg = H

68 Ry= CHy, Ry= H, Ry = OH, Ry=Rg = Ro = H, Ry = Rgm OH
69R = CHy, Ry= H, Ry = OH, Ry=Rg = H, Ry = OH, Ry OCHy, Rg= H

Re=
71R = Chy, Ry= H, Ry = OH, Ry m Ally, Ry OCHy, Rom OH, Ry = Rgm H
72Ry= CHy, Ry= OH, Ry = H, Rq= OCHg, Rg= Rg = H, R; = OH,Rg=H
73R = Chy, Ry = Ry = OCH;, Ry Rym Ro= Ry = H, Rgm OH
74R = CHy, Ry = Prenyl, Ry = OH, Ry = Rg = H, Rg = OH, R, = OCHy, R = Geranyl

37Ry=H, Ry = OCHy, Ry=Ry= H, Rg= OCH,, Rg= OH, Ry = H,Rg= OCH;  75Ry= Ac, Ry =H, Ry= OH, Rym Rs= Rg = H, Ry = OGeranyl, Rg= H

38R, = H, R, = Prenyl,Ry = OH, Ry =Rg= Re = H, Ry = OH, Ry = H

H
W&;

c= Hc?]N‘i E=
e e e lls
1= \(\/“‘L J=

Hinh 1. Céu triic ctia cac xanthon phén 1ap
tir thanh nganh nam

R, R, R R, Ry R R Ry Rs o R
7 H H H OH WK H oH Ry
¢ 00
7 H H H OH Qi H  OH Ry 0
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80 H OH H H
72—‘\ Prenyl OH sl "H' H o on _X/\ oH
HO  Prenyl 01(
" o of of ©2 H OH H H  Preny }i(‘L oH
81 H OH H -.{ H OT
CH,OH
o-f‘ 3 H OH H H  Peny \M" OH
82 H H OH OCH, « H OH ol
e H OH H H Prenyl w}—(i\
9 95 renyl OH
83 H OH H H Qi}‘,‘ Prenyl  OH ot
OH H H Geranyl }-D}—(jt
o, oo o on
84 H H OH el
H I’D)\/b H OH
" 97 Prenyl OH OH H H K)}—(‘f\ OH
88 H H H on ¥ OH OH of
Ho)\/b
- @8 H H H OH OH H
8 H OH H H (T\j" Prenyl OH Ho ™ 0%
Prenyl 9 H OH H H Geranyl 7(* OH
X, 0%
87 OH H OH H H H H 100 Prenyl OCH, OH H H 7(?:; OH
Ho Son ©
OCH,
8 H H H OH 0‘{ ' H  OH
0\
8 H H H ‘”
920 H H H OH Prenyl OH
Z
Prenyl
3 A , o 7 A A
Hinh 1. Cau truc cta cac xanthon phan lap
it
tir thanh nganh nam (#iép)
Rg™ | O
101 R, =Ry =H, R3= R, = OH, R5 = Allyl, Rg = Prenyl
102R; =R, =H,R3=R, = OH, R = Prenyl, Rg = CH,
103R; =R, =H, Ry= OCHz, Ry = OH, Iyl, Rg = CHz
104 R, =R, =H, Ry = OCHy, Ry = OH, Rs = Allyl, Rg = Prenyl
105R; =H,R,= OH,R3=R,=Rs=H, Rg=CH;
106 R, =H, R, = OH, Ry =R, =H, Rs = Geranyl, R; = CH;
107 R; = OH,R;=H,R3= OH, Ry =H, Rs= OH, Rg = CHy
108 R, = C,Ry= OCHy, R3= OH, Ry=Rs=H, Rs= CHy
109 R, = Prenyl, R, = OCHz, Ry = OH, Ry = Rs=H, Rs = CHs R,
H O O
° 0 O R o OH ORy
R, o -
O O O O mm CR2 Ry=H
117 R, =Prenyl,R; =Ry =H
HO o oc
RO o ORg Ha 118 R, = Prenyl, R, = H, Ry = Prenyl
112R, =Prenyl,Ry= OCHz, R;=H,R;=Rs=Rs=H 115 119 R, = Prenyl,R; = CHg, Ry= H
113R; =Prenyl, R, = OCHg, Ry = Ry =R5=H, Rg= CHy
114R; =, R;= OCHy, R3=R; = Rs=H,Rg=CH;

120 R=H =0CH; 123R=p-H
121R=0H H.Ry=H 124R=oH
126R; = OH,R; = OCH,

Hinh 1. Cu triic ctia cac xanthon phan lap
tir thanh nganh nam (tiép)
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2.2. Terpenoid

Terpenoid ciing dugc bdo céo c6 trong thanh
phan loai C. cochinchinense va duge tim thiy
trong cac by phan khac nhau cua cdy (Hinh 2).
Cho dén nay, c6 khoang 13 hop chit terpenoid
phan 1ap tr thanh nganh nam (128-140).

R R
HO” 2 5 HO” 2 {

128R =Famesyl 129 R = Farnesyl

Rs o Ry

131 R = Famesyl, R, = CH3
132R; = Famesyl,Ro =H

138R = OH
139R=CO

136 R =0H
137R=CO

Hinh 2. Ciu tric cia cic terpenoid phan lap
tir thanh nganh nam
2.3. Flavonoid
Flavonoid ciing duoc tim thiy co trong thanh
phan loai C. cochinchinense (Hinh 3) v4i 11 hop
chit (141-149) trong d6 c6 2 dimer (150-151).

o

R

R 143R =Ry =Rs=H,Ry=CHy
144R;=H,R, =Ry = OH, R, =H

m 145R, =H, Ry = OH, Ry = OAra, R, =H
146 R, = H, R, = OH, R, = OGlc, Ry = H
'OH 141R=H Ra 147 Ry =R, =R3 = OH, Ry =H

142R=0H OH O

OH O 148 R, =R, =OH, Ry = ORha, R, =H

on 19R; =Ry = OH, Ry= ORut, Ry =H

Hinh 3. Céu triic cia cac flavonoid phan lap
tir thanh nganh nam

2.4. Anthranoid
5 hop chat anthranoid (152-156) da dugc phan

lap tr loai C. cochinchinense (Hinh 4) trong d6
c¢6 1 hop chit dimer (156).

OH O OH OH O OH OH 0 O
O‘O R‘ O‘O O
OCH3

152 Ry = HR; Geranyl
153 R, = Prenyl, Ry = CH,

Hinh 4. Céu triic cta cac anthranoid phan lap
tir thanh nganh nam

2.5. Tinh dau

Tinh dau ciing dugc nghién ctru 1a ¢ trong
thanh phan cua 14 C. cochinchinense vi 67 thanh
phéan dugc xdc dinh, trong d6 ¢6 hon 60% la cac
hop chét serquiterpen hydrocarbon va khoang
20% monoterpen hydrocarbon. Thanh phan chinh
trong tinh dau 1a C. cochinchinense 1a ﬁ
caryophyllen, bicyclogermacren, germacren D va
germacren B [3 7]

2.6. Hop chat khdc

Ngoai cic thanh phin trén, trong loai C.
cochinchinense con c6 cac chat khac nhu vismion
B (157), vismion F (158), vismion E (159), acid
blancoic (160) va daucosterol (161).

O OH O OH OH
v UL e ‘OO
OCH
157 158 R = Geranyl
O OH 159 R = Prenayl
N W
O
O~ OH

160

Hinh 5. Cu triic cia m6t s6 hop chat khac phan lap
tir thanh nganh nam

3. Tac dung sinh hoc

Cao chiét va cac hop chat phan lap dugc tir
thanh nganh nam da dugc chimg minh c6 céc tac
dung: chong ung thu, chdng dai thio duong,
chong viém, chong oxy héa, khang khuan, khang
vi sinh vét... Trong d6, duoc quan tdm nghlen
clru nhleu nhét 1a tac dung chong ung thu va
chdng tiéu duong clia cac hop chét xanthon phén
lap duogc tur loai nay.

3.1. Tac dung chong ung thw

Cao chiét chira trén 90% mangiferin tr C.
cochinchinense thé hién tac dung doc ddi vai té
bao Jurkat T cells, thong qua co che lién quan
dén stress oxy hoa va lam thay 601 kénh van
chuyén Ca2+ [38] Ngoai ra, cao chlet tir than C.
cochinchinense ¢ ché su phat trién cua té bao
MDA-MB-468 mdt cach phu thudc néng do va
thoi gian voi IC50 1a 19,19 + 0,8 pg/ml [39].

Nghién ctu cua Laphookh1e0 S. va cs. nam
2006 cho thidy, cac hop chit xanthon
(celebixanthon cochinchinon A, a-mangostin, -
mangostin va cochinchinon C) tur ré cia C.
cochinchinense ¢4 tac dung (rc ché sy phat trién cta
dong té bao ung thu ph01 nguoi (NCI-H187) véi
ICso dao dong tir 0,65 dén 5,2 pg/ml [20].

270

Tap chi Duwoc ligu, tip 28, so 5/2023



Isocudraniaxanthon B, cudratricusxanthon E,
7-geranyloxy-1,3-dihydroxyxanthon va
celebixanthon trc ché manh MCF-7, HelLa, HT-29
c6 gia tri IC50 twong tmg nim trong khoang 3,30-
3,54; 1,10-3,45; 0,32-0,40 mg/mL va 0,2 mg/mL.
Ngoai ra, 7-geranyloxy-1,3- d1hydroxyxanthon
cling thé hién tac dung manh trén dong té bao KB
v6iICs la 0,45 mg/mL [27].

Cac hop chat cochinchinon C va
cochinchinoxanthon c6 tac dung trc ché manh sy
phat trién cia té bao ung thu biéu mo nguorl
(A341: ICs tucmg u'ng 2,01, 1,78mg/mL) va té
bao ung thu vi ngudi (SKBR3 ICs twong ung
1,54; 0,69 mg/mL) [14].

Nam 2014, Nuanyai T. dd danh gia tac dung
gy doc té bao cua cac hop chat phan lap tr C.
cochinchinense trén nam dong té bao ung thu ¢
nguoi. Két qua cho thiy, xanthon thé hién kha
nang gdy doc té bao manh hon cac hgp chat khac
va tinh phan cyc cua cac hop chét dong vai tro
quan trong trong hoat dong giy doc t€ bao. Hon
nira, 1,3 7—tr1hydroxy-2 4-di-isopropylxanthon thé
hi¢én hoat tinh gay doc té bao manh nhét d6i voi
nam dong té bao ung thu & nguoi; ung thu va
(BT474), ung thu phdi (CHAGO), ung thu gan
(Hep-G2), ung thu da day (KATO-3) va ung thu
rudt két (SW-620) véi gia tri IC50 lan luot 1a 1,05,
0,46, 0,46, 0,63 va 3,11 pg/mL [40]. Mt nghién
ciru khac trén S dong té bao nay ciing cho thay,
cochinchinon G thé hign tac dung gy doc té bao
manh véi gia tri IC50 1an luogt 1a 5,25, 5,44, 5,74,
5,32 va 4,64 ng/mL [28].

Nhom nghién ctru cta Ito C. va cs. ndam 2017
da phén lap duoc 10 hop chit xanthon tir canh
cua C. cochinchinense, trong d6 mot s6 hop chat
¢6 tac dung tc ché sy phat trién cuia cac dong té
bao ung thu bach cau cip tinh (NALM-6) vai
IC50 dao dong tir 8,27 + 2,36 dén 19 24 721
uM [11]. Cratoxanthon A va B trc ché su phat
trién ctiia dong té bao NALM-6 véi ICs tuong
tmg la 17,78 va 827 uM. Hop chat
dlhydroanthracenon the hi¢n tac dung rc ché sy
phat trién ciia dong té bao ung thu ph01 A549,
trong khi cac xanthon khac khong thé hién tac
dung [11].

Hop chét prunifloron N da dugc chu'ng minh
¢6 tac dung e ché sy phat trién cua cac dong té
bao MCF7, SKBR3, Ishikawa, BG-1, IST-MESI
va HepG2 voi ICSO dao dong tur 3- 9 uM, trung
binh manh hon chat d6i chung cisplatin [18].

Nam 2019, Cuicui Jia va cs. da phan lap 33
hop chat xanthon tir than va 14 C. cochinchinense,
trong d6 co nhleu hop chit ¢o tac dung (rc ché
manh sy phat trién cia cac dong té bao ung thu

HL-60 (ICso tir 1,00 - 19,78 uM), PC-3 (ICs tur
11,77 - 27,11 yM) va MDA-MB-231 (ICs, tur
7,94 - 18,46 pM) [12]. Trong do, hop chat
cochinchinon A va prunifloron N thé hién tac
dung wrc ché dong té bao HL-60 véi ICso tuong
tng la 1,00 va 1,89 uM. Két qua phan tich cling
cho thiy, cac hop chit mang 1 nhém thé prenyl
va 1 nhom geranyl hodc mang 2 nhom prenyl thé
hién tac dung doc v6i cac dong té bao HL-60,
PC-3 va MDA-MB-231 hon so v6i nhitng hop
chit khong mang nhom thé prenyl [12].

Céc hop chat cratochinon B, macluraxanthon,
pruniforon G thé hién tac dung trc ché d6i vai cac
dong té bao KB, HeLa S-3, HT-29, MCF-7 va
Hep G2 véi IC50 dao dong tir 0,91 - 9,93 uM.
Hop chit 9- hydroxycalabaxanthon rc ché KB,
HeLa S-3 va HT-29 v6i ICs, twong mg la 7,39,
6,07 va 8,11 uM. Hop chat formoxanthon B trc
ché té bao KB va HeLa S-3 V01 ICs 1a 7,28 va
9,84 uM [10]. Nghlen ctru mdi lién quan cau triic
- tac dung g(n y rang, nhém geranyl o vi tri C-8,
nhom thé ¢ vi tri C-5 va C-6 va 1,1 dlmethylallyl
hoa & vi tri C-4 ¢ thé lam ting doc tinh voi té
bao cua cac hop chat xanthon [10].

3.2. Tdc dung chéng ddi thdo dwong

‘Niam 2018, Li Z. P. va cs. da phan lap 6 hop
chat xanthon,tl‘r ré C. cochinchinense, trong d6 c6
3 hop chat (cochinchinoxanthon C-D va
cochinchinoxanthon) thé hién tac dung wrc ché su
biéu hién cua protein tyrosin phosphatase 1B
(PTP1B), mét protein dong vai trdo quan trong
trong bénh déi thio dudng, béo phi va ung thu
[13] Ngoai ra, cac hop chat xanthon phén lap tir
r& C. cochinchinense ciing thé hién tac dung tic
ché a- -glucosidase (IC50 tr 1,7 - 72,7 uM) [29].

Két qua nghién ctru ndm 2019 coa Lv. Y. va
cs. cho thiy canophyllol mot hop chét trlterpen
phén 1ap tir 14 non cta C. cochinchinense co tac
dung chbng dai thio duong thong qua tang sy
biéu hién cia GLUT4, PPARy va diéu chinh sy
phosphoryl héa AMPK va ACC [16].
Canophyllol co6 tac dung lam tdng sy thanh thai
glucose, gidm sy tang dudng huyet, dleu hoa qua
trinh tiét insulin va diéu chinh chuyen hoa 11p1d
trén chudt dai thao duong do in ché do an gidu
chat béo [16].

3.3. Mot s6 tac dung khac

Chéng viem: Két qua nghlen ctru ciia mot sb
nhom tac gia khiac cho thay cac hop chét tir C.
cochinchinense c6 tac dung trc ché NF-xB, mot
yeu to quan trong trong qua trinh V1em va cac
phan Ung mién dich [9]. Hop chat 1,3,7-
trihydroxy-2,4-diisoprenylxanthon the hién
hoat tinh trc ché NF-kB p65 manh nhét (gia tri
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ICsp 1a 2,9 uM) trong sd cac chit duoc thu
nghiém [17].

Chong oxy héa: Dulcisxanthon B thé hién tac
dung chong oxy héa manh thong qua khd ning
don goc tu do DPPH véi ICso 0,39 mM va trc ché
su per0x1d héa véi ICsy 0,024 mM (manh hon 2
lan so véi chung duong Curcumin, ICso 0,068
mM) [25]. O ndng d6 50 uM, mudi hai hop chat
duogc phén lap tir 1é C. cochinchinense thé hién

kha néng don gbc DPPH trong khoang 1,7 - 8,1%.

Céc hop chat cochinchinon B, macluraxanthon va
celebixanthon the hién hoat t1nh manh nhit voi
cac gia tri ICs 1an luot 1a 9,4, 19,0 va 12,3 uM
manh hon butylated hydroxytoluene (BHT) voi
ICs 12 28,9 uM. Téac dung nay c6 thé 1a do su c6
mat cua cac nhom ortho-dihydroxy trong céu tric
cua cac xanthon [21]. Hop chét dulcisxanthon B
ciing thé hién kha nang don géc tu do DPPH
manh v6i ICsy 24,81 + 3,64 pM (chung duong
trolox, I1Csp 23,27 + 4,78 uM) [41].

Chong sot rét: Vismion B [26], 5-O-
methylcelebixanthon, celebixanthon, p-
mangostin va cochinchinon C [20] tir ré cua C.
cochinchinense ¢ tac dung chéng lai
Plasmodium falciparum véi ICs lan luot 1a 0,66;
3,2,4,9; 7,2 and 2,6 pg/ml.

Khang khudn: Xanthon (isocudraniaxanthon
B, cudratricusxanthon E, norathynol B-
mangostin va cochinchinon A ¢6 tac dung chéng
lai sy phat trién coa vi khudn S. aureus
ATCC25923 va MRSA SK1, trong d6, hop chat
isocudraniaxanthon B thé h1en tac dung manh
nhit véi MIC = 16 mg/mL [27]. Cac hop chét
xanthon (cochinchinon A, 1,3,7-trihydroxy-2,4-
diisoprenylxanthon, celebixanthon methyl ether,
cochinchinon L, G wva 7-geranyloxy-1,3-
d1hydroxyxanth0ne) thé hién hoat tinh khing
khuan manh dic biét chong lai P. aeruginosa.
Hop chit a-mangostin va macluraxanthon thé
hién hoat dong manh chdng lai C. albicans.
Ngoai ra, a- mangostln cling thé hién kha nang

khéng khuin phd rong [23]. Cac hop chat
cochinchinon M, 1,3,7-trihydroxy-2.,4-
diisoprenylaxanthon, cochinchinon A,

prunifloron Q, prunifloron R, garcinon C,
cratoxylon, P-mangostin va 5,9-dihydroxy-8-
methoxy-2,2-dimethyl-7-(3- methylbut 2-enyl)-

2H, 6H—pyran0[3 2-b]xanthen-6-on thé hién hoat
tinh t6t chong lai M. luteus véi gia tri MIC nho
hon 8 pg/mL, dic biét 1a B-mangostin, thé hién
hoat dong manh véi MIC 1a 1 pg/mL. Cac hop
chat cochinchinon M, 1,3,7- -trihydroxy-2,4-
diisoprenylaxanthon, pmniﬂoron R, garcinon C,
cratoxylon va 5,9-dihydroxy-8-methoxy-2,2-

dimethyl-7-(3-methylbut-2-enyl)-2H,6H-pyrano
[3,2-b] xanthen-6-on ciing thé hién hoat tinh
khang khuan chong lai B. cereus voi gia tri MIC
tr 2-8 pg/mL. Ngoai ra, cac hop chat 1,3,7-
tr1hydr0xy 2,4-diisoprenylaxanthon, pmmﬂoron
R va B-mangostin thé hién hoat tinh manh chong
lai B. subtilis, S. aureus va P. aeruginosa véi
MIC cac gia tri ndm trong khoang tir 2 - 8 pg/mL.
Cac hop chat cochinchinon M, garcinon C,
cratoxylon va 5,9-dihydroxy-8-methoxy-2,2-
dimethyl-7-(3-methylbut-2-enyl)-2H,6H-pyrano
[3,2-b]xanthen-6-on cling cho thay hoat tinh
manh chong lai S. epidermidis v6i gia tri MIC
trong khoang 2-8 ng/mL [34].

Uc ché acetylcholinesterase (AchE): Garcinon
C va o- magostm tr C. cochinchinense thé hién
tac dung wc ché AchE véi IC50 tuong tng la
1,80 £ 0,01 va 15,33 + 0,85 pM [34].

Nhu vdy, thong qua cic két qua nghién cuu da
duoc cong b trén thé gidi, co thé thay cac hop
chat phén 1ap tr C. cochinchinense c6 tic dung
chong ung thu va chéng dai thao duong tuong
doi tot.

O Viét Nam, theo tim hleu cua nhom tac gia,
co it cong trinh nghlen ciru vé loai nay, trong d6
dang cha y 1a luan an tién si cua Ha Viét Son
nam 2008 “Nghién ciru thanh phan héa hoc va
hoat tinh sinh hoc cay dlep ca sudi Gymnotheca
chinensis Decne. va 14 cdy thanh nganh tron
Cratoxylum cochinchinense (Lour.) Blume & Viét
Nam”. Trong nghlen clru nay, tac g1a da phan lap
va x4c dinh cdu triic 15 hop chat va danh g g,la hoat
tinh @c ché NF-«B cia cac hop chat nay [9].
Ngoai ra, nim 2016, Nguyén Ngoc Chi va
Nguyén Diéu Lién Hoa di phan lap duoc 1
triterpenoid (13E,17E)-polypoda-7,13,17,21-
tetraen-3B-ol va bon xanthon 1a cochinchinon A,
cratoxylumxanthon B, 9-hydroxycalabaxanthon
va 1,5-dihydroxy-13-methyl-13-(4-methylpent-3-
enyl)-2H-pyrano[2,3-c]xanthen-9-on tir phén
doan n-hexan ctia v6 ciy thanh nganh nam [42].

4. Két luin

Qua qua trinh nghién clru va tong hop tai liéu,
xac nhan thanh phan hoa hoc chinh cua C
cochinchinense 1 cac hop chit xanthon, ngoai ra
con co triterpenoid, flavonoid... Céac nghién ciru
vé thanh phan hoa hoc da duoc t1en hanh trén hau
nhu tit ca cac by phén cua cdy, bao gom ré, than,
14, qua, vo 1€, vo than, va nhya cay Su da dang
hoa thyc vat cua loai nay thé hién & so luong cac
hop chat duoc phan lap va xac dinh céu trac, véi
it nhat 127 xanthon, 13 terpenmd 11 flavonoid,
va 5 anthranoid da dugc bao cdo. Xanthon la
thanh phan chinh cia cac loai thudc chi
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Cratoxylum 161 chung va cua loai C.
cochinchinense n6i riéng Su c6 mat cua xanthon
trong cac loai khac cta chi Cratoxylum da dugc
béo c4o, bao gom C. formosum [43], C. maingayi
[44], C. arborescens [45], C. sumatranum [46], C.
glaucum [47], trong do tap trung chu yéu & cac
bd phan than, 14 va ré. Dleu nay cho thdy su
trong dong vé thanh phan hoa hoc trong chi
Cratoxylum, ciing nhw can cw hoa thuc vdt trong
phdn loai hoc thuc vat.

Vé tac dung sinh hoc, cac nghién ctru vé thanh
ngach nam da chi ra tac dung chéng ung thu,
chong dai thao duong, khang viém, khang vi sinh
vat, chéng OXy héa... Thanh phin xanthon trong
dugc liéu voi cac tac dung tuong dong da duoc
bao céo, phu hgp voi cac tac dung sinh hoc cua
duoc ligu. Céc loai thudc chi Cratoxylum ciing co
tac dung tuong ty. Céac xanthon tr C.
arborescnes ¢6 tac dung trc ché sy phat trién cua

khdi u trén md hinh dong vét thuc nghiém [49].
M@t loai khac, C. formosum, c6 tac dung khang
khuan chéng viém [50], wc ché sy phat trién
cta té bao ung thu da, ung thu gan thong qua
nhiéu co ché (pha hay DNA, e ché hoat tinh
capase-8, Tang ty 1¢ Bax/Bcl-2 va hoat dong
caspase-9) va thic day qua trinh chét theo
chuong trinh cua té bao ung thu [51]. Ngoai ra
C. formosum con thé hién tac dung ha huyet ap
thong qua co ché wc ché hé renin-angiotensin
va stress oxy hoa [52].

O Viét Nam, cdy moc hoang va phan bd rong
tur Bic vao Nam, ¢ vung trung du céc tinh phia
Bic; mot s6 tinh mién Trung, mién Nam. Cac két
qua tong quan ndy cho _thay thén, ré va la cua
thanh nganh nam 1a ngudn nguyen liéu tiém ning
cho chiét xudt cac xanthon va nghién ciru phat
trlen san pham bao v¢ sirc khoe theo hudng
chéng ung thu va chdng dai thao dudng.

cac té bao ung thu phdi NCI-H187 vai IC50 tir
3,08 dén 3,69 pg/mL [48]. o- Mangostln mot
xanthon prenyl hda tir loai nay, ¢6 tac dung diéu
hoa hoat dong NF-xB va HSP (heat shock
proteln) 70 do d6 kich thich chon loc qua trinh
chét ctia dong té bao MCF-7, va giam kich thudc

Loi cam on: Cong trinh nay xudt xv tir nhiém vu
khoa hoc cong nghé theo Nghi dinh thw Viét Nam vdi
Han Quéc do Bo KH&CN tai tro: “Nghién cieu hoat
tinh khdang ung thw va diéu hoa mién dich cia mot sé
cay thuoc Viét Nam, ma s6: NPT.85.KR/20”.

Tai liéu tham khao

1. Christenhusz M. J. M., Byng J. W. (2016), The number of known plants species in the world and its annual increase,
Phytotaxa, 261(3), 201-217. 2. https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:433054-1#synonyms. 3. Bok C.
Y., Low J.,, Kat E., Augundhooa D., Ariffin H., Mok Y. B., Lim K. Q., Le C. S., Salvamani S., Loh K. E., Loke C. F.,
Baskaran G., Tan S. A. (2023), Comprehensive review of Cratoxylum genus: Ethnomedical uses, phytochemistry, and
pharmacological properties, Pertanika Journal of Tropical Agricultural Science, 46(1), 213-241. 4. Juanda D., Fidrianny L.,
Ruslan K., Insanu M. (2019), Overview of phytochemical compounds and pharmacology activities of Cratoxylum genus,
Rasayan Journal of Chemistry, 12(04), 2065-2073. 5. Pham Hoang H9 (1999), Cdy cé Viét Nam. 6. DJ Tat Loi (2006),
Nhitng cdy thuéc va vi thuoc Viét Nam. 7. http //www theplantlist.org/tpl1.1/record/kew-2742412. 8. Lee S. Y., Mojulat M.
B., Thangaperagasam G. J. C., Surugau N., Wei S. A. T. S., John O. D. (2023), A review on the cytotoxic and antlmlcroblal
properties of xanthones from Cratoxylum cochinchinense: Bloactlvmes of Cratoxylum cochinchinense, Journal of Tropzcal
Life Science, 13(1), 219-230. 9. Ha Viét Son (2008), Nghién ctru thanh phan héa hoc va hoat tinh sinh hoc cay diép c4 subi
Gymnotheca chinensis Decne. va la ciy thanh nganh tron Cratoxylum cochinchinense (Lour.) Blume & Viét Nam, Lugn 4n
Tién st Hoa hoc, Vién Hoa hoc Cac hgp chit thién nhién, Ha Noi. 10. Natrsanga P., Jongaramruong J., Rassamee K.,
Siripong P., Tip-Pyang S. (2020), Two new xanthones from the roots of Cratoxylum cochznchmense and thelr cytotoxicity,
Journal of Natural Medicines, 74(2), 467-473. 11. Ito C., Matsui T., Niimi A., Tan H. T., Itoigawa M. (2017), Four new
xanthones from Cratoxylum cochinchinense and their in vitro antiproliferative effects, Planta Medica, 83(9), 812-818. 12. Jia
C., Gong C., Chen H., Pul., Li D., Li Z., Hua H. (2019), A pair of new enantiomers of xanthones from the stems and leaves
of Cratoxylum cochinchinense, Chinese Medicine, 14, 14. 13. Li Z. P., Lee H. H., Uddin Z., Song Y. H., Park K. H. (2018),
Caged xanthones displaying protein tyrosine phosphatase 1B (PTP1B) inhibition from Cratoxylum cochinchinense,
Bioorganic Chemistry, 78, 39-45. 14. Rattanaburi S., Daus M., Watanapokasin R., Mahabusarakam W. (2014), A new
bisanthraquinone and cytotoxic xanthones from Cratoxylum cochinchinense, Natural Product Research, 28(9), 606-610. 15.
Bennett G. J., Harrison L. J., Sia G. L., Sim K. Y. (1993), Triterpenoids, tocotrienols and xanthones from the bark of
Cratoxylum Cochinchinense, Phytochemistry, 32(5), 1245-1251. 16. Lv Y., Ming Q., Hao J., Huang Y., Chen H., Wang Q.,
Yang X., Zhao P. (2019), Anti-diabetic activity of canophyllol from Cratoxylum cochinchinense (Lour.) Blume in type 2
diabetic mice by activation of AMP-activated kinase and regulation of PPARgamma, Food and Function, 10(2), 964-977. 17.
Ren Y., Matthew S., Lantvit D. D., Ninh T. N., Chai H., Fuchs J. R., Soejarto D. D., de Blanco, Esperanza J. C., Swanson S.
M., Kinghorn A. D. (2011), Cytotoxic and NF-«xB inhibitory constituents of the stems of Cratoxylum cochinchinense and
their semisynthetic analogues, Journal of Natural Products, 74(5), 1117-1125. 18. Thu Z. M., Aung H. T., Sein M. M.,
Maggiolini M., Lappano R., Vidari G. (2017), Highly cytotoxic xanthones from Cratoxylum cochinchinense collected in
Myanmar, Natural Product Communications, 12(11), 1934578X1701201127. 19. Nguyen H. D., Trinh B. T. D., Nguyen N.
K., Dang S. V., Pham H. D., Nguyen L. H. D. (2011), Xanthones from the twigs of Cratoxylum cochinchinense,

Tap chi Dwgc liéu, tip 28, sé 5/2023 273



Phytochemistry Letters, 4(1), 48-51. 20. Laphookhieo S., Syers J. K., Kiattansakul R., Chantrapromma K. (2006), Cytotoxic
and antimalarial prenylated xanthones from Cratoxylum cochinchinense, Chemical and Pharmaceutical Bulletin (Tokyo),
54(5), 745-747. 21. Mahabusarakam W., Nuangnaowarat W., Taylor W. C. (2006), Xanthone derivatives from Cratoxylum
cochinchinense roots, Phytochemistry, 67(5), 470-474. 22. Duan Y. H., Dai Y., Wang G. H., Chen L. Y., Chen H. F., Zeng D.
Q., Li Y. L., Yao X. S. (2015), Bioactive prenylated xanthones from the stems of Cratoxylum cochinchinense, Journal of
Asian Natural Products Research, 17(5), 519-531. 23. Boonnak N., Karalai C., Chantrapromma S., Ponglimanont C., Fun H.
K., Kanjana-Opas A., Chantrapromma K., Kato S. (2009), Anti-Pseudomonas aeruginosa xanthones from the resin and green
fruits of Cratoxylum cochinchinense, Tetrahedron, 65(15), 3003-3013. 24. Laphookhieo S., Maneerat W., Buatip T., Syers J.
K. (2008), New xanthones from Cratoxylum cochinchinense, Canadian Journal of Chemistry, 86(8), 757-760. 25.
Phuwapraisirisan P., Udomchotphruet S., Surapinit S., Tip-Pyang S. (2006), Antioxidant xanthones from Cratoxylum
cochinchinense, Natural Product Research, 20(14), 1332-1337. 26. Laphookhieo S., Maneerat W., Koysomboon S. (2009),
Antimalarial and cytotoxic phenolic compounds from Cratoxylum maingayi and Cratoxylum cochinchinense, Molecules,
14(4), 1389-1395. 27. Mahabusarakam W., Rattanaburi S., Phongpaichit S., Kanjana-Opas A. (2008), Antibacterial and
cytotoxic xanthones from Cratoxylum cochinchinense, Phytochemistry Letters, 1(4), 211-214. 28. Chailap B., Nuanyai T.,
Puthong S., Buakeaw A. (2017), Chemical constituents of fruits and leaves of Cratoxylum cochinchinense and their cytotoxic
activities, Naresuan University Journal: Science and Technology (NUJST), 25(3), 22-30. 29. Li Z. P, Song Y. H., Uddin Z.,
Wang Y., Park K. H. (2018), Inhibition of protein tyrosine phosphatase 1B (PTP1B) and alpha-glucosidase by xanthones
from Cratoxylum cochinchinense, and their kinetic characterization, Bioorganic & Medicinal Chemistry, 26(3), 737-746. 30.
Nguyen C. N., Trinh B. T., Ngo T. T., Nguyen H. D., Dang S. V., Nguyen L. H. D. (2022), Two furanoxanthones from the
bark of Cratoxylum cochinchinense, Phytochemistry Letters, 51, 63-66. 31. Sia G. L., Bennett G. J., Harrison L. J., Sim K. Y.
(1995), Minor xanthones from the bark of Cratoxylum cochinchinense, Phytochemistry, 38(6), 1521-1528. 32. Duan Y., Dai
Y., ChenL., LiuM, Li Y., Yao X. (2012), Xanthones from the stems of Cratoxylum cochinchinense, Magnetic Resonance in
Chemistry, 50(9), 642-645. 33. Udomchotphruet S., Phuwapraisirisan P., Sichaem J., Tip-Pyang S. (2012), Xanthones from
the stems of Cratoxylum cochinchinense, Phytochemistry, 73, 148-151. 34. Raksat A., Sripisut T., Maneerat W. (2015),
Bioactive xanthones from Cratoxylum cochinchinense, Natural Product Communications, 10(11), 1969-1672. 35. Nguyen
Lien Hoa Dieu, Harrison L. J. (1998), Triterpenoid and xanthone constituents of Cratoxylum cochinchinense,
Phytochemistry, 50(3), 471-476. 36. Jin S. L., Wang N. L., Zhang X., Dai Y., Yao X. S. (2009), Two new xanthones from
the stems of Cratoxylum cochinchinense, Journal of Asian Natural Products Research, 11(4), 322-325. 37. Dai D. N,
Thang T. D., Ogunwande 1. A. (2014), Volatile constituents of the leaf oil of Cratoxylum cochinchinense from Vietnam,
Chemistry of Natural Compounds, 50(1), 158-160. 38. Tang S. Y., Whiteman M., Jenner A., Peng Z. F., Halliwell B.
(2004), Mechanism of cell death induced by an antioxidant extract of Cratoxylum cochinchinense (YCT) in Jurkat T cells:
the role of reactive oxygen species and calcium, Free Radical Biology and Medicine, 36(12), 1588-1611. 39. Innajak S.,
Nilwarangoon S., Mahabusarakam W., Watanapokasin R. (2016), Anti-proliferation and apoptosis induction in breast
cancer cells by Cratoxylum cochinchinense extract, Journal of the Medical Association of Thailand, 99 Suppl 8, S84-S89.
40. Nuanyai T. (2014), Chemical constituents from Cratoxylum cochinchinense and their cytotoxic activity, Rajamangala
University of Technology Rattanakosin. 41. Chailap B., Nuanyai T. (2019), Antioxidant activities and electrochemical
behaviors of xanthones from Cratoxylum cochinchinense and Cratoxylum formasum, Naresuan University Journal:
Science and Technology (NUJST), 27(3), 35-42. 42. Nguyén Ngoc Chi, Nguyén Diéu Lién Hoa (2016), Mot triterpenoid
va bon xanthon tir v ciy thanh nganh nam (Cratoxylum cochinchinense), VNU Journal of Science: Natural Sciences and
Technology, 32(4), 110-114. 43. Boonnak N., Karalai C., Chantrapromma S., Ponglimanont C., Fun H. K., Kanjana-Opas
A., Laphookhieo S. (2006), Bioactive prenylated xanthones and anthraquinones from Cratoxylum formosum ssp.
pruniflorum, Tetrahedron, 62(37), 8850-8859. 44. José M., Kijjoa A., Gonzalez T. G., Pinto M. M., Damas A. M., Silva A.
M., Herz W. (1998), Xanthones from Cratoxylum maingayi, Phytochemistry, 49(7), 2159-2162. 45. Ibrahim M. Y.,
Hashim N. M., Mohan S., Abdulla M. A., Abdelwahab S. 1., Arbab 1. A., Yahayu M., Ali L. Z., Ishag O. E. (2015), a-
Mangostin from Cratoxylum arborescens: An in vitro and in vivo toxicological evaluation, Arabian Journal of Chemistry,
8(1), 129-137. 46. Seo E. K., Kim N. C., Wani M. C., Wall M. E., Navarro H. A., Burgess J. P., Kawanishi K., Kardono L.
B., Riswan S., Rose W. C., Fairchild C. R., Farnsworth N. R., Kinghorn A. D. (2002), Cytotoxic prenylated xanthones
and the unusual compounds anthraquinobenzophenones from Cratoxylum sumatranum, Journal of Natural Products,
65(3), 299-305. 47. Ee G. C., Sim W. C., Kwong H. C., Mohamed Tahir M. I, Silong S. (2010), 1,3,6-Trihy-droxy-7-
meth-oxy-2,8-bis-(3-methyl-but-2-en-yl)-9H-xanthen-9-one, Acta Crystallographica Section E-Structure Reports Online,
66(Pt 12), 3362-3363. 48. Pattanaprateeb P., Ruangrungsi N., Cordell G. A. (2005), Cytotoxic constituents from
Cratoxylum arborescens, Planta Medica, 71(2), 181-183. 49. Ibrahim M. Y., Hashim N. M., Mohan S., Abdulla M. A,
Kamalidehghan B., Ghaderian M., Dehghan F., Ali L. Z., Arbab I. A., Yahayu M., Lian G. E., Ahmadipour F., Ali H. M.
(2014), a-Mangostin from Cratoxylum arborescens demonstrates apoptogenesis in MCF-7 with regulation of NF-kB and
Hsp70 protein modulation in vitro, and tumor reduction in vivo, Drug Design, Development and Therapy, 8, 1629-1647.
50. Jevapatarakul D., Jiraroj T., Payungporn S., Chavalit T., Khamwut A., T-Thienprasert N. P. (2020), Utilization of
Cratoxylum formosum crude extract for synthesis of ZnO nanosheets: Characterization, biological activities and effects on
gene expression of nonmelanoma skin cancer cell, Biomedicine & Pharmacotherapy, 130, 110552. 51. Nonpunya A.,
Sethabouppha B., Rufini S., Weerapreeyakul N. (2018), Cratoxylum formosum ssp. pruniflorum activates the TRAIL
death receptor complex and inhibits topoisomerase I, South African Journal of Botany, 114, 150-162. 52. Potue P.,
Maneesai P., Kukongviriyapan U., Prachaney P., Pakdeechote P. (2020), Cratoxylum formosum extract exhibits
antihypertensive effects via suppressing the renin-angiotensin cascade in hypertensive rats, Journal of Functional Foods,
73, 104137.

274 Tap chi Dwoc liéu, tip 28, sé 5/2023



