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ABSTRACT

Objective: To summarize and analyze studies to evaluate mechanisms of the
anticancer-active compounds isolated from Pond Apple (Annona glabra L.).

Subject and method: Data were collected from electronic databases, primarily Google
Scholar and ScienceDirect. Keywords included “Annona glabra L.”, “Pond apple”, and
“anticancer activity”. The inclusion criteria involved selecting studies based on relevance,
and reliability.

Results: The compounds were tested on various cancer cell lines such as A-549,
MCF-7, HT-29, PC-3, HL-60, and HepG2, among others. Acetogenin compounds were
predominant and demonstrated strong activity at low concentrations. Although less
abundant, ent-kaurane, glycoside, and phenol groups exhibited specific effects. The
primary mechanism of action was apoptosis induction through mitochondrial enzyme
inhibition and gene expression regulation.

Conclusion: Annona glabra L. is a promising medicinal plant for cancer treatment.
However, further in vivo and clinical studies are needed to determine the safety and
practical efficacy of these compounds.
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ABSTRACT

Muc tiéu: Hé théng hda cac hgp chat c6 hoat tinh chdng ung thu va danh gia co ché tac
déng dugc phan lap tu cay Binh bat (Annona glabra L.).

Pai tugng va phuong phap nghién ciru: Thiét ké nghién clru la nghién clu téng quan. St
dung co s& dif liéu tir trang thong tin dién t&r Google Scholar va ScienceDirect véi cac tir
khoa “Annona glabra L.”, “Binh bat” va “hoat tinh chéng ung thu”. Tiéu chi lwa chon la cac
nghién ctru dugc chon loc dya trén muc dé lién quan va dé tin cay.

K&t qua: Cac hgp chat thudc nhém acetogenin chiém uwu thé va dugc thir nghiém trén
nhiéu dong té bao ung thu khac nhau nhu A-549, MCF-7, HT-29, PC-3, HL-60, HepG2...
cho thay hoat tinh manh v@i ndng do st dung thap. Cac nhém ent-kaurane, glycoside va
phenol tuy it hon nhung ¢ tac dung dac hiéu. Co ché tac dong chl yéu la gay apoptosis
qua Urc ché& enzyme ty thé va diéu hoa bi€u hién gen.

K&t luan: Cay Binh bat la ngudn dugc liéu tiém nang trong diéu tri ung thu. Tuy nhién, can
thém céc nghién ctu in vivo va ldm sang dé xac dinh tinh an toan va hiéu qua thuc tién clia

céc hgp chat nay.

Tirkhdéa: Annona glabra L., Binh bat, chong ung thu, dugc liéu

1. DAT VAN BE

Ung thu la nguyén nhan gay t&f vong hang dau trén
toan cau. Tai Viét Nam, theo GLOBOCAN 2022, cé
hon 180.000 ca ung thu mdi, 120.184 ca t&r vong
va trén 490.000 ca dang mac, trong dé ung thu
vy, gan, da day va phéi la phé bi€n nhét va gay tur
vong cao [1]. Hién nay, diéu tri ung thu chti yéu dua
vao phau thuat, xa tri va hoa tri, trong d6 hda tri la
phuong phap chinh nhung van con nhiéu han ché
vé ti€p can va gay tac dung phu nghiém trong lén té
bao lanh, dac biét la nhirng t€ bao phan chia nhanh
nhu mau, da, téc va niém mac tiéu hoéa. Piéu nay
thic day nghién cltu cac phuong phap diéu tri thay
thé an toan hon, bao gobm dugc liéu tir chi Annona
[2]. Theo Y hoc c6 truyén, cdy cdy Binh bat (Annona
glabra L.) c6 tac dung chira tiéu chay, thi€u mau,
nhiém khudn hé hap va ngoai da. Gan day, céac
nghién cru da ghi nhan hoat tinh khang oxy héa,
khang khuén, khang viém, diét ky sinh trung, hé trg
diéu tri s6t rétva déc biét la tiém nang chong ung thu
tlr cac hop chéat phéan lap [3]. Tuy nhién, cd ché tac
déng va tiem nang dugc ly ctia nhiéu hgp chat van

*Tac gia lién hé

chua dugc khai thac day du. Do do, bai téng quan
nay nham hé théng héa cac hgp chat phan lap tur
Binh bat va danh gia tiém nang chéng ung thu cla
chuing, qua doé dé xuat hudng nghién cliu ti€p theo.

2. DOI TUONG VA PHUONG PHAP NGHIEN CU'U

Nghién clru nay dugc thuc hién theo thiét k& téng
quan tai liéu nham thu thap, t8ng hop va phan tich
céc dr liéu khoa hoc lién quan dén hoat tinh chong
ung thu cua cay Binh bat (Annona glabra L.). Khao
sat dugc thuc hién bang cach lua chon tai liéu tir co
s& dirliéu Google Scholarva ScienceDirect. Tirkhda
tim kiém st dung: “Annona glabra L.”, “Binh bat
(Pond Apple)”, “tac dung chéng ung thu (anticancer
activity)”, “déc tinh t€ bao (cytotoxicity)”,
“acetogenin”, “apoptosis”. Cac tlr khéa dugc két
hap linh hoat bang toan tir Boole (AND, OR) nham
tang d6 bao phu va tinh dac hiéu cla két qua tim
ki€m (Vi du: “Annona glabra L.” AND “anticancer
activity”, “Annona glabra L.” OR “Binh bat” AND
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“anticancer” OR “cytotoxicity”, “Annona glabra L.”
AND “acetogenin” AND “apoptosis”,...). Thoi gian
tim ki€m dugc gidi han gom tat ca cac nghién clu
dugc xuat ban cho dén hét nam 2024. Tiéu chi lua
chon bao gdm: (1) Bai bdo céng bd bang tiéng Viét
hoéc tiéng Anh; (2) Nghién ctru nguyén goc (original
articles) thudc linh vuc y dugc hoc; (3) Nghién cuiru
danhgidhoattinhchongungthuctiaAnnonaglabral.
hodc cac hgp chat chiét xuat tr cay nay; (4)
Nghién cltu c6 d6i tugng la té€ bao ung thu (in vitro),
mo& hinh dong vat (in vivo), hoac nghién clu ldm
sang. Tiéu chi loai trir gom: (1) Bai trung lap; (2) Cac
bai téng quan (narrative review, systematic review);
(3) Bai bao khong lién quan dén linh vuc y dugc hoc
trong diéu tri ung thu; (4) Cac bai khéng c6 dir liéu
day du hoac khéng thé truy cap toan van. Sau khi
sangloc ban dau, cac nghién ctiru dugc danh gia dua
trén tiéu dé va tém tat theo cac tiéu chi lwa chon da
dugc xac dinh. Sau dé, toan van cac bai bdo duoc
hai nha danh gia doc lap xem xét. Moi bat dong dugc
thao luén va giai quyét thong qua su tham gia cua
mot nha danh gia th ba la Tién si, Dugc si cé kinh
nghiém trong nghién cu dugc liéu va ung thu hoc,

nham dam bao sy théng nhat trong danh gia. Mac
du khéng tinh toan chi s6 dong thuan gitra cac nha
danh gia, nhung tat ca cac nghién clru dugc dua vao
déu dat dugc sy dong thuan.

Céc dir lieu dudc trich xuat bao gom: tén tac gia,
ndm cong bd, bd phan thuc vat dugc chiét xuat, hgp
chat phan lap, dong té bao ung thu dugc st dung,
nong do hiéu qua va co ché tac dung chinh.

3. KET QUA

D{r liéu vé cac hgp chat dugce thu thap tlr 61 bai bao
vGi 427 chat (bao gom ca cac chét gidng nhau). Sau
loai trr, c6 14 bai bdo dugc lwa chon dé doc toanvan
va dap ng duoc tiéu chuén lya chon, tiéu chuén
loai trirva dugc dua vao nghién clru. Trong sé nay, co
10 bai bdo mo ta cac nghién cltu vé hop chat dugc
phan lap riéng biét (21 hgp chat), trong khi 4 bai con
lai nghién cu vé hdn hop chat hodc cao chiét thé.
Toan bd cac nghién clttu déu danh gia tac dung (c
ché té bao ung thu & cay Binh bat.

Bang 1: Hoat tinh chdng ung thu tir cadc hgp chat phan lap theo bd phan chiét xuat ctia cay Binh bat
(Annona glabra L.)

STT pEgn Hop chat Dong té bao Néng dé Coché Tac gia
A-549, MCET | 1 e D o0
] 27- HT-29, A-498, 7 8x1b'4’,1 8><10: i Xiao-Xi Liu
hydroxybullatacin | PC-3 vg PACA- 5.'3.1x10°%: <10°: vacs, 1999
<10°
6-0OH A-549, MCF-7, | ED,, (mg/mL) lan | Uc ché phirc hgp | va
5 desacetvluva- HT-29, A-498, | lugtla 3,7x10%; | enzyme NADH oxidase | Xiao-Xi Liu
ricix PC-3va PACA-| <1079 3,1x10° | mangtythé, lam gidm | va cs, 2000
2 <10%; <109 <10° | ATPva gay apoptosis
A-549, MCF-7, | EDg, (mg/mL) lan | Uc ché phirc hgp | va
3 6-OH 4-deox- HT-29, A-498, | lugtla 1x107; >1; | enzyme NADH oxidase | Xiao-Xi Liu
) ysquamotacin | PC-3va PACA-| 1,3x10%,<10° | mangtythé, lam giam | va cs, 2000
La 2 <10%;<10° ATP va gay apoptosis
Dong té bao
ung thu tuyén R.
tuy va ung thu - - Sinchana
bi€u mé tuyén va cs, 2024
vl @ nguai
4 Annoglacin A D (mg/mL) b.U’c_ché' NAI?dH
i i 50 (Mg/M ubiguinone oxidore-
A-549, MCF-7, | 1a1 w0t 5,3x10%; | ductase (phiic hop 1) | v.  v. .
HT-29, A-498, . ’ N . , Xiao-Xi Liu
PC-3 vi PACA- 9,6x10%; 5,3x10 va NA[BH oxidase ¢ va cs. 1999
5 3,9,0x107; mang té bao ung thu, ’
2,0x103;5,1x107 ldam can kiét ATP va
gay apoptosis
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STT phan Hogp chat Dong té bao No6ng do Coché Tac gia
R.
5 Annoglacin B - - - Sinchana
va cs, 2024
A-549, MCF-7, | ED50 (mg/mL) lan
6 Annoslaxin HT-29, A-498, | luot1,1;4,3x10% ) Xiao-Xi Liu
g PC-3 va PACA- 1,8x107; 1,8; va cs, 1999
2 8,7x107; 1,6
A-549, MCF-7, | ED50 (mg/mL)
7 Blumenol A HT-29, A-498, lan lugt 11,3; ) Xiao-Xi Liu
La PC-3va PACA-| 12,3; 14,5; 16,6; va cs, 1999
2 24,3; 19,6
A-549, MCF-7, | ED50 (mg/mL)
8 Glabracin A HT-29, A-498, | lan lugt 2,8x10°; ) Xiao-Xi Liu
PC-3va PACA-| 4,2x10%;5,7x va cs, 1998
2 10%,1,0;1,1; 1,9
oo, oe, | %0 gL
. HT-29, A-498, 61 Oudn3 Xiao-Xi Liu
9 Glabracin B PC-3 v PACA- 10°%;1,8x103 - va cs. 1998
5 1,9%x10%2;1,4;1,2; ’
2,8x10"
i3 h horyl hd
3,4-dihydroxy- Ell(?r;lor)ng (Sj’%uol?i/én ?:?5 Nguyen
10 ’ ; . HL-60 IC50 la 64,6 mM 2 L TT.H.vacs,
benzoic acid thé gy ra qua trinh 2015
apoptosis
3,4-dimethoxy- A(?Igr']cqrg:otsi%huogé:zz Nguyen
11 i y HL-60 IC501a 32,2 mM 2 oA g L TT.H.vacs,
phenyl O-B-D thé gay ra qua trinh 2015
apoptosis
. LU-1, MCF-7 . M R.
ua ’ ’
12 Q AnnoglabasinH | SK-Me12, va |0504tlé 3}; den - Sinchana
KB O H va cs, 2024
Biéu hién ctia cac Nguyen
13 Icariside D2 HL-60 IC501a9,0=1,0 | protein lien quan den | p¢ G oo
mM apoptosis lam giam 2015
phosphoryl héa AKT
" Biéu hién clia cac
Icariside D2 N A A, Nguyen
14 6'-0-B-D-xy- HL-60 IC50a49,1+4,9 | protein llgn quan E:‘fen TT.H.vacs,
lopyranoside mM apoptosis lam giam 2015
phosphoryl héa AKT
s R-
A-549, biéu .
mé tuy&n vii - - Sinchana
va cs, 2024
15 Hat Annonin | A-549. HT.29 Ahmed
'54 ) - ) N me
U251-MG, | —P20(Ppm)lan Abdel-
. lwot 4x1073; - ; - ;
RPMI-7951 va 5x10%: - - 3x10° lateff va cs,
MCF-7 v 2009
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STT pﬁgn Hopchdt | Dongté bao NBng d6 Coché Tac gia
. A-549, bidu R
16 Squamocin C NV - - Sinchana
mo tuyen vu va cs, 2024
Hat
. A-549, bidu R
17 Squamocin D N - - Sinchana
mo tuyen vu va cs, 2024
Vo Kaur-16-en-19- . R.
18 | than oic acid i i i Sinchana
va cs, 2024
Gay thay déi dién thé R.
19 Annomontacin HepG2 - mang ty thé va kich Sinchana
hoat apoptosis va cs, 2024
R.
- - Sinchana
va cs, 2024
20 Cunabicacid | SMMC-7721 | 25Hmol/L trong Sﬁg Lenas 32 ‘;,?Cf;
48hvai 83,68 GO-| s cam (ing apop- | Yong-hon
G1/%; 0,00 G2- | Pha; cam ungapop g-Nong
A M/%: 16.32 S/%: t9§|s qua giam bvleu ZHANG va
th?ng 43 :,31 a’popto— ’ hién gen bcl-2, Fang cs, 2004
xac ’ sis/% gene bax; 0’c ché tang
dinh ° sinh t& bao ung thu
Gay apoptosis té€ bao R
thong qua viéc gidam L
i biéu hién gen bcl-2 va Vg'gghggil
tang biéu hién gen bax ’
_ Py Gay ngung chu ky tai
21 'E,Cﬂﬂ';aglrsg;g SMMC-7721 | 25pumol/Ltrong | pha GO/G1 va dc ché
48h vdi 80,88 phaS; cam &ng Yong-hong
G0-G1/%; 6,47 apgptosis qua giam ZHANG VA
G2-M/%; 12,65 biéu hién gen bcl-2, s, 2004
S/%; 24,95 tang gene bax; Uc ’
apoptosis/% ché& tang sinh té bao
SMMC-7721

Trong dé: A-549 (ung thu’ bi€u mé phéi & ngudi), MCF-7 (ung thu biéu mé tuyén vi & ngudi), HT-29 (ung
thu bi€u mé tuyén dai trang & ngu'di), A-498 (ung thu’ bi€u mé than & ngu'di), PC-3 (ung thu bi€u mé tuyén

tién liét & ngu'di), PACA-2 (ung thu biu mé tuyén tuy & ngudi). U251-MG (ung thu’ da dang té bao than kinh
dém), RPMI-7951 (u hac té 4c tinh), MCF-7 (ung thu biéu mé tuyén vd), SMMC-7721 (ung thu’ biéu mé gan),
HepG2 (ung thu’' gan), HL-60 (t€ bao bach cdu dong tuy ngudi), LU-1 (ung thu’ phéi khéng té bao nhd),
SK-Mel2 (t& bao hac t6 ngudi) va KB (ung thu biéu mé). -* (Khéng c6 dir liéu).

4. BAN LUAN

Annonaceous acetogenins (ACGs) la cac hgp chéat
tw nhién chi dugc tim thay trong ho Annonaceae.
Pay la cac danxuat clia acid béo, cé chiramotnhém
alkanol gén véi vong y-lacton 2,4-disubstituted

- 302 www.tapchiyhcd.vn

tai vi tri s6 2. Tai vi tri nay, mét chudi hydrocarbon
dai mang cac nhdm chic oxy héa nhu hydroxyl,
acetoxy, carbonyl va hoac lién két déi chira tir 1
dén 4 vong tetrahydrofuran (THF). Theo céc nghién
cltu trudc day, téng cong 77 ACGs khac nhau dugc
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xac dinh trong cac cao chiét ctia Binh bat [4]. Qua
céc dir liéu trén cho thay, phan l&n cac hgp chéat
chéng ung thu dugc phéan lap tir cdy Binh bat thudc
nhém acetogenin, chiém ty l& cao nhat véi téng
cdng 12 chat gom 27-hydroxybullatacin, 6-OH-4-
deoxysquamotacin, 6-OH-desacetyluvaricin,
annoglacin A, annoglacin B, annoglaxin,
annomontacin, annoninl, squamocin C, squamocin
D, glabracin Ava glabracin B. Nhiéu hgp chat nay thé
hién hoat tinh sinh hoc in vitro véi gia tri IC,, hoac
ED,, dang chuytrén nhiéu dongté bao ungthu khac
nhau nhu 6-OH-desacetyluvaricin, annoglacin A va
glabracin A va B, cho thay hoat tinh sinh hoc manh
vdi gia tri IC,, tuong duong hoac vugt trdi so véi mot
s6 thuBc hoda trj hién hanh nhu cisplatin (10 mg/10
mL - 50 mg/50 mL) hay doxorubicin (10 mg/5 mL -
50 mg/25 mL) [5]. Cd ché tac déng ndi bat clia cac
hop chéat nay la cam (ng apoptosis thong qua ¢
ché& phirc hgp | trong chudi hé hap ty thé va lam can
kiét ATP. Day la mot hudng ti€p cén co6 tinh chon loc
cao doi vdi té bao ung thu. Trong khi do, cac thudce
héa tri pho bién trén lam sang nhu 5-fluorouracil,
paclitaxel, docetaxel, oxaliplatin, carboplatin hay
irinotecan chu yéu tac déng vao qua trinh téng hap
DNA hodac rc ché& phan bao, song lai di kém vé&i doc
tinh cao trén té bao lanh [6]. Tuy nhién can trién khai
nghién cu in vivo lam co s& cho viéc ng dung cac
hop chét nay trén lam sang.

Bén canh nhém acetogenin, cac diterpenoid thudc
nhém ent-kaurane cling dang chu y, thudng dugc
tim thay trong cac loai thudc ho Annonaceae. Cac
hgp chat nay thé hién nhiéu hoat tinh sinh hoc nhu
chéng viém, khang khuan va chdng ung thu. Hién
nay, c6 khoang 20 hgp chéat ent-kaurane dugc phan
l&p tlr cao chiét ethanol [8]. Trong s6 d6, bén hagp
chat dugc xac dinh cé tac dung rc ché té bao ung
thu trong bai viét nay gobm annoglabasin H, kaur-
16-en-19-oic acid, ent-kauran-19-al-17-oic acid
va cunabic acid. Ngoai ra, ba nhdm chéat khac
cling dugc ghi nhadn la nhém glycoside v&i hai
hop chat (& icariside D2 va icariside D2 6'-O-B-D-
xylopyranoside, nhom phenol vd&i hai hgp chét la
3,4-dihydroxybenzoic acid va 3,4-dimethoxyphenyl
O-B-D-glucopyranoside va nhém isoprenoid v&i mot
hop chat duy nhat la blumenol A. Cac dif liéu nay
nay cho thay cay Binh bat khéng chi giau acetogenin
ma con la ngudn tai nguyén da dang cac hgp chatcé
tiém nang sinh hoc trong nghién ctru diéu tri ung thu.

Tom lai, cdac nhom hgp chéat ent-kaurane
diterpenoid, glycoside, phenol va isoprenoid tuy
chiém ty & thdp haon nhung lai thé hién tac dung
dac hiéu trén mot s6 dong té bao nhuw SMMC-7721
(gan), HL-60 (bach cau). Cac co ché nhu diéu hoa
biéu hién gen bcl-2/bax hoac trc ché phosphoryl hda
AKT ciing gop phan lam rd tiém nang sinh hoc cla
cay. Nhirng phat hién trén khoéng chi cling ¢ tinh
da dang hgp chéat héa hoc ctia Binh bat ma con cho
thay hudng ti€p can da muc tiéu, mot trong cac yéu
t0 quan trong trong diéu tri ung thu hién dai.

Pac biét, la va hat la hai b6 phan giau acetogenin

nhat, trong khi qua thé hién sy da dang cao vé nhém
chatnhu phenol, glycoside va terpenoid. Co ché tac
dong chinh clia cac hgp chat la cam ing apoptosis,
théng qua Urc ché enzyme ty thé hoac diéu hoa biéu
hién gen.

5. KET LUAN

Cay Binh bat (Annona glabra L.) cha nhiéu hop
chéat sinh hoc, déc biét la nhém acetogenin, co kha
nang cdm (ng apoptosis qua Uc ché chudi hé hap
ty thé va cho thay hiéu luc c ché té bao ung thu in
vitro cho hiéu qua vugt trdi & ndng do thap. Ngoai
ra, cac nhom diterpenoid, glycoside va phenol cling
thé hién hoat tinh dac hiéu qua diéu hoa gen va
phosphoryl héa AKT, cho thay tiém nang trong diéu
tri ung thu. Cac nghién clu xac dinh tinh an toan,
doc tinh, hiéu qua in vivo va th&r nghiém ldm sang
c6 kiém soat vé loai Binh bat la can thiét. Dong thoi,
viéc trién khai két hgp dugc ly hoc, sinh hoc phan tur
va cong nghé bao ché sé giup khai thac hiéu qua loai
cay ban dia nay.
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