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TOM TAT

Nano bac duwoc téng hop tie dung dich bac nitrat va dich chiét la
cdy Long Mang (Pterospermum heterophyllum) tai Viét Nam. No
dwge phan tich bang UV-Vis cho thdy bude séng hdp thu cuc dai
0 415 nm, xdc nhdn sw hinh thanh hat nano bac. Hinh anh TEM
cho thdy hat cé hinh dang cau, dwong kinh khodng 40 - 45 nm va
kich thuéc dong déu. Phan tich FT-IR chi ra sw tham gia ciia cdc
nhém chike trong dich chiét vao qud trinh tong hop. Nano bac cé
kha néng ikc ché té bao ung thi véi IC50 lan lwot la 50,40 + 1,60
ug/ml (MDA-MB-231), 40,88 + 2,51 ug/ml (HT-29) va 55,32 +
2,78 ug/ml (K562).

Tir khoa: Dich gh{é't Long Mang, HT29, K562, MDA-MB-231,
Nano bac, wrc ché te bao

ABSTRACT

Silver nanoparticles were synthesized from silver nitrate solution
using an extract from the leaves of Pterospermum heterophyllum
in Vietnam. UV-Vis analysis showed a maximum absorption
wavelength at 415 nm, confirming the formation of silver
nanoparticles. TEM images revealed spherical particles with a
diameter of approximately 40,- 45 nm and a fairly uniform size.
FT-IR analysis indicated the presence of functional groups in the
extract, demonstrating their involvement in the synthesis process.
The synthesized silver nanoparticles exhibited the ability to inhibit
cancer cell growth, with ICsp values of 50.40 £ 1.60 ug/ml for
MDA-MB-231, 40.88 + 2.51 ug/ml for HT-29, and 55.32 £ 2.78
ug/ml for K562.

Keywords: Extract from Pterospermum heterophyllum, Silver
nanoparticles, Cell inhibition, HT29, K562, MDA-MB-231

1. GIOI THIEU

Ung thu v, ung thu rudt két va ung thu bach cau
mén tinh 1a nhiing bénh 1y ung thu phd bién, gay ra
nhiéu thach thirc d&én sirc khoe toan ciu. Cac phuong
phap diéu trj hién dai, bao gém phau thuat, héa tri,

xa tri va liéu phap mién dich di c6 nhiing tién b
nhit dinh (Anwanwan et al., 2020). Tuy nhién,
nhitng phuwong phép nay van tiém an nhiéu tac dung
phu nghiém trong va ty 1€ tai phat cao (Bruix et al.,
2011; El-Khoueiry et al., 2017). Ngoai ra, chi phi
diéu tri ngay cang gia ting 1a mot ganh ning 16n d6i
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V(’Yj bénh nhan, dic biét 1a & cac quéc gia dang phat
trién (Leighl et al., 2021).

Trong bdi canh nay, nghién ctru vé cac phuong
phap diéu tri méi, bao gém ca thudc thao dugc
truyén thong, da thu hat sy quan tim dang ké vi kha
nang tiéu diét té bao ung thu vdi it tac dung phy hon
(Bozorgi et al., 2020). Chi Pterospermum, v&i nhiéu
hop chat ¢co gia tri sinh hoc cao, da dugc ghi nhan
kha ning @rc ché mot sé dong ung thu, bao gdm
Pterospermum  acerifolium va  Pterospermum
lanceifolium. Két qua nghién ctru trudc day cho thay
chiét xuét tir cac loai thudc chi nay cé thé trc ché té
bao ddi voi nhiéu dong té bao ung thu, bao gdom
A549 (ung thu phdi) va HepG2 (ung thu gan) (Pal
et al., 2022; Tripathi & Biswal, 2018).

bic biét, Long Mang 1a loai cay ban dia tai Viét
Nam, d3 dugc phat hién chtra nhidu hop chat c6 tac
dung sinh hoc nhu acid protocatechuic va
triterpenoids, c6 kha ning e ché té bao dbi véi cac
dong té bao ung thu khac nhau (Li et al., 2009; Yang
et al., 2020). Tuy nhién, chua c6 nhidu nghién ctru
vé viéc diéu ché dung dich nano bac tir loai Long
Mang ciing nhu danh gia kha ning trc ché té bao ung
thu tr dung dich nay.

Do d6, myc tiéu ctia nghién ctru 1a diéu ché dung
dich nano bac va danh gia kha ning tc ché té bao
ung thu vi (MDA-MB-231), té bao ung thu rudt két
(HT-29) va té bao ung thu bach cdu mén tinh (K562)
tur 14 cua loai Long Mang dugc thu tai Viét Nam.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vitliéu

Nguyén liéu tao dung dich nano bac dugc lay tir
la cay Long Mang (P. heterophyllum), dugc thu hai
tai rirng phong ho Phugng Hoang, xa Cu Van, huyén
Pai Tu, tinh Thai Nguyén, Viét Nam. Dinh danh
mau cdy dugc thyc hién béi PGS.TS. S§ Danh
Thuong, Truong Pai hoc Su pham - Pai hoc Thai
Nguyén, dua trén cac dac diém thuc vat hoc.

2.2. Phuwong phap nghién ciu

2.2.1. Piéu ché cao chiét ethanol tir ld ciia lodi
Long Mang

Mau 14 va mau than ctia loai Long Mang sau khi
thu hoach duoc rira sach, cit nho va séy kho ¢ nhiét
d6 50°C trong 48 gio. Sau khi sy kho, mau dugc
nghién thanh b6t min. Quy trinh chiét xuit dugc
thuc hién nhu sau: 10 g mau duoc Kkét hop véi 30 ml
ethanol 90% va dua vao thiét bi siéu am, ngdm trong
3 ngay dé thu duoc dich chiét. Dich chiét sau d6
dugc loc qua gidy loc Whatman No. 1 (Merck, Duc)
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va st dung may c6 quay chan khéng Rotavapor
R100 (Buchi, Thuy S) dé loai bo con. Két qua thu
duoc 12 cao chiét ethanol. M3u cao chiét duoc bao
quan ¢ nhiét d§ 4°C trong vai thang (Zong et al.,
2009).
2.2.2. Diéu ché dung dich nano bac tir la cia
loai Long Mang

Muoi gram cao 1a ethanol ciia Long Mang dugc
hoa tan trong 100 ml nu6e khir ion dé tao thanh dich
chiét. Sau d6, 10 ml dich chiét nay duoc cho vao
binh phan ung c6 chua 10 ml dung dich AgNO; 1
mM. pH ciia dung dich dugc diéu chinh vé mirc
trung tinh (pH = 7) bang cach thém NaOH va HCI.
Hdn hop dugc khudy vai toe do 300 vong/phut &
nhiét d6 phong trong khoang 1 gio. Su chuyén do6i
cua dung dich tr mau nau sang sang mau nau duc
duoc xem 1a dau hiéu cho théy hat nano bac da hinh
thanh (Raja et al., 2015).

Pac tinh quang cta cac dung dich hat nano bac
dugc khao sat théng qua phd hap thu UV-Vis thuc
hién trén hé Jasco V-770 UV-Vis
spectrophotometer véi budc song trong pham vi 250
nm dén 1000 nm. Hinh thai, kich thudc cua hat nano
bac duoc thyc hién trén hé JEOL JEM-1010
transmission electron microscope (TEM) van hanh
& 80kV. Cac hop chat hiru co trong dich chiét va hat
nano bac dwoc phat hién théng qua pho hap thu hong
ngoai FT-IR. Céc dung dich hat duoc li tim 3 lan
v6i nude khir ion, mdi lan 15 phit & tc d6 8000v/p.
Céc hat nano bac thu dugc duoc tron véi bot KBr dé
do hip thu trén hé Cary 600 Series FTIR

spectrometer, pham vi s6 song 7500-2800 cm™ .

2.2.3. Xdc dinh kha nang irc ché té bao ung thie
cua dung dich nano bac tw la cua loai
Long Mang

— Vatliéu va hoa chét:

+ Dong té bao ung thu & nguodi: MDA-MB-231
(ung thu v), HT-29 (ung thu ruét két) va K562 (ung
thu bach cau man tinh),

+ MBbi truong nudi cay: DMEM/MEME véi L-
glutamine, sodium pyruvate, NaHCOs,
penicillin/streptomycin, 10% FBS, Trypsin-EDTA
(0,05%),

+ Dung cu: kinh hiép vi ngugc, budng dém té
bao, may quang pho, ti am COx, tu lanh séu -80°C,
binh nito 16ng, can phan tich, may do pH,

+ Hoéa chat: DMSO, TCA, Tris base, PBS,
Ellipticine, SRB, acetic acid,
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+ Ngudn cung cép té bao: GS. TS. J. M. Pezzuto
(Truong Pai hoc Long Island, My) va GS. Jeanette
Maier (Truong Pai hoc Milan, Italia).

— Phuong phap xac dinh tinh doc té bao: Theo
tiéu chuin NCI, phuong phap Sulforhodamine B
(SRB) duoc str dung dé do ham luong protein té bao
qua OD (Skehan et al., 1990). Quy trinh bao gom:

+ Chuén bj té bao: Trypsin hoa, dém va cho vao
dia 96 giéng (190 pL/té bao),

+ Chuan bi miu thir: hoa tan miu trong DMSO
100% (20 mg/mL), pha loang va thém vao giéng (10
pL/mau),

+ C6 dinh té bao: sir dung TCA 20% sau 1 gio,

+ U té bao: 37°C trong 72 gio,

+ Nhudm té bao: ¢6 dinh, nhuém SRB, rua va dé
kho,

+ Do OD: hoa tan SRB bang 10 mM Tris base,
doc OD ¢ 540 nm.

+ Tinh toan irc ché:

% trc ché
0D (mAu) — 0D (ngay0)
O0D(DMSO) — 0D(ngay0)

— Phuong phap MTT: st dung ’muéi
tetrazolium (MTT) dé danh gia su song sot té bao.
(Mosmann, 1983). Quy trinh bao gom:

=100 — x100

+ Chuén bi mau: hoa tan m?lu trong DMSO
100% (20 mg/mL) va thém vao giéng (10 pL/mau),

_+ Thém té bao: dua 190 pL té bao vao giéng co
mau tht va thiét 18p giéng doi chimg DMSO 10%,

+ U té bao: 37°C, 5% CO2 trong 72 gid.

+ Thém MTT: sau 72 gid, thém MTT (10 uL, 5
mg/mL),
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+ Hoa tan formazan: sau 4 gio, hoa tan bang
DMSO 100% va do OD & 540 nm.

+ Tinh to4n e ché:

% trc ché
0D (mau) — 0D (blank)
0D(DMSO) — 0D (blank) "
3. KET QUA VA THAO LUAN
3.1. Kétqua téng hgp dung dich nano bac tir
14 cta loai Long Mang

=100 -

Két qua duoc thé hién ¢ Hinh 1 trinh bay phd
hép thy cta dich chiét cao Long Mang va dung dich
hat nano bac dugc téng hop tir dich chiét nay. Dich
chiét cao Long Mang cho thdy d¢ hap thy manh nhét
trong ving tir ngoai gan, trong khi kha nang hap thy
anh sang trong ving kha kién gan nhu khong dang
Kké. Nguoc lai, dung dich hat tong hop hién thi dinh
hép thu tai budc song 415 nm vé6i do rong phd hep.
biéu nay xac nhan sy hinh thanh céc hat nano bac
hinh cau véi kich thuéc tuong d6i dong déu, co
duong kinh khoang 40 - 45 nm.

Dich chiét cao long mang
Hat nano bac

Do hip thu (d.v.t.y)

300 400 500 600 700 800
Budc song (nm)

Hinh 1. Phé hap thu UV-VIs ciia dich chiét cao
Long Mang va dung dich hat nano bac

(b)

S6 hat (%)

1 10 100 1000 10000
Kich thudc (nm)

Hinh 2. Anh TEM ciia cac hat nano bac tong hop sir dung dich chiét cao Long Mang véi thang kich
thuéc 200 nm (a) va pho phan bo kich thuwéc theo phan tram so6 hat
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Dich chiét cao long mang
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Hinh 3. Phé hip thu hong ngoai FT-IR ciia dich chiét cao Long Mang va dung dich hat nano bac

Két qua ¢ Hinh 2a trinh bay anh TEM cua cic
hat nano bac duoc téng hop tr dich chiét cao Long
Mang. Cac hat nano bac c6 hinh dang clu va phan
b6 dong déu trong dung dich. Kich thudc cta cac hat
trong ddi nhat quan véi kich thudc trung binh
khoang 40 nm + 5 nm dugc tinh toan tir 200 hat nano
bac bang phian mém phén tich anh Image. Két qua
nay ciing dugc phan anh trong phd hap thy UV-Vis
ctia dung dich. Noi dung dugc thé hién & Hinh 2b 1a
su phan b kich thudc hat qua phuong phép tan xa
anh sang dong DLS, cho thiy h¢ s0 da phan tan (PdI)
dat 0,1. Diéu nay xac nhan rang cac hat nano bac
dugc phén tan tot trong dung dich, nho vao dich
chiét cao Long Mang, khong chi dong vai tro chét
khir ma con 1a chit 6n dinh bé mat giup ngin ngira
su két tu cua cac hat.

Céc nhom chirc va hop chat hitu co trong dich
chiét cao Long Mang ciing nhu trong dung dich hat
nano bac duoc xac dinh khi thuc hién do phé FT-IR
(Hinh 3). So sanh phd FT-IR giita dich chiét cao
Long Mang va dung dich hat nano bac cho théy hau
hét cac dinh hip thu 1a twong tw nhau, dic trung cho
cac hop chit co trong dich chiét. Piéu nay cho thay
céc hat nano bac di dugc hoat hoa bé mat boi cac
phan tir hitu co tir dich chiét. Cac dinh dic trung
duogc ghi nhan tai cac bude song 3293 cm™!, 2973
cm™’, 1045 cm™ va 879 cm™ tuong ung voi dao
dong cua lién két O - H trong cac hop chat alcohol
va phenol, lién két C - H trong ankan, ciing nhu lién
két C — O trong nhém acid cacboxylic. Sy giam
manh cudng d¢ tai dinh 1045 cm™ trong ph6 FT-IR
cua dung dich hat nano bac so véi phé cua dich chiét
Long Mang chi ra vai trd quan trong ctia hop chat
acid cacboxylic trong qué trinh tong hop hat nano.
Bén canh do, su xuat hién cua dinh hép thu tai 436
cm™ trong phd dung dich hat nano bac cho thay su
hién dién cua lién két giita Ag va nhém OH (Luna-
Sanchez et al., 2020).
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3.2. Tac ddng e ché té bao ung thwr tir dung

dich nano bac cia la ciy Long Mang

Két qua vé kha nang trc ché t bao ung thu cia
dung dich nano bac tir 14 cdy Long Mang dugc danh
gi4 trén ba dong té bao ung thu ¢ ngudi: MDA-MB-
231 (ung thu vir), HT-29 (ung thu rudt két) va K562
(ung thu bach ciu man tinh), nhu trinh bay trong
Bang 1.

Theo két qua Bang 1, dung dich nano bac tir 1a
cdy Long Mang cho thiy hoat tinh trc ché rd rét d6i
v6i ba dong té bao ung thu: MDA-MB-231, HT-29
va K562. Cu thé, gia tri ICso ciia dung dich nano bac
ddi véi MDA — MB -231, HT - 29 va K562 lan luot
la 50,40 = 1,60 ug/ml, 40,88 £ 2,51 pg/ml va 55,32
+2,78 pg/ml. Dung dich nay c6 hiéu qua trc ché cao
nhit trén dong té bao ung thu rudt két HT - 29 voi
gia tri 40,88 pg/ml, trong khi K562 cho thiy hoat
tinh trc ché thap nhét vai gid tri 55,32 pg/ml.

Chit d6i chimg dwong Ellipticine thé hién hoat
dong 6n dinh va manh mé trong cac thtr nghiém voi
gia tri ICso thip (2,42 + 0,04 pg/ml cho MDA - MB-
231, 0,40 + 0,02 pg/ml cho HT - 29, va 0,42 + 0,03
ng/ml cho K562) cho thdy n6 1a mot chit chong ung
thu hiéu qua.

Céc nghién ctru trude day ciing chi ra rang nhiéu
loai trong chi Pterospermum c6 kha nang trc ché cac
dong té bao ung thu, bao gdm té bao ung thu md
miéng, ung thu vii, ung thu biéu mé phéi va ung thu
gan, nhu céac loai P. lanceifolium (Pal et al., 2022),
P. Schreb (Steven et al., 2024) va P
truncatolobatum Gagnep (Le et al., 2022). Theo Li
et al. (2009), cac hop chat triterpenoid chiét xuat tir
1é cta P. heterophyllum di dugc chirg minh c6 hoat
tinh trc ché té bao vai gia tri ICso tir 0,21 dén 1,22
uM, trong d6 dong té bao ung thu gan (Bel7402) co
gia tri ICso 1a 0,4 pM. Thém vao do, cac phuc hop
nano bac dugc téng hop tir P. acerifolium ciing cho
thdy kha ning tc ché té bao manh ddi véi té bao
HepG2 véi gia tri ICso 14 4,76 + 1,1 pg/ml, trong khi
khong gay wre ché sy phat trién cia té bao HEK-293
(Raghuwanshi et al., 2021).
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Bing 1. Tac dong giy ddc té bao ung thu tir dung dich nano bac ciia 4 ciy Long Mang

Dung dich nano bac tir 14 long Mang

Hl"g“lif_‘l‘-; MDA-MB-231 _ HT29 , K562 ,
% trc ché Sai s0 % trc ché Sai s0 % wrc ché Sai s0
80 64,62 1,69 79,24 1,24 66,96 1,29
40 44,49 1,32 49,33 1,13 39,50 1,21
20 23,82 1,08 27,51 1,03 19,09 0,81
4 1,98 0,12 13,28 0,81 5,02 0,48
0,8 1,31 0,03 1,97 0,51 1,93 0,16
0,16 0,57 0,24 1,87 0,19 2,54 0,26
I1Cso 50,40 + 1,60 40,88 + 2,51 55,32 +£2,78
N . “Ellipticine
g:’g“if_‘l‘-; MDA-MB-231 HT29 , K562 ,
% twrc ché Sai s0 % e ché Sai s0 % wrc ché Sai s0
10 93,98 2,57 89,14 1,72 87,06 2,81
2 79,62 1,93 80,02 1,76 79,74 1,77
0.4 47,10 1,83 51,25 1,03 50,31 1,23
0.08 21,03 1,09 23,54 1,26 22,22 0,58
“ICso 2,42 + 0,04 0,40 = 0,02 0,42 +0,03

* * Gid tri ICso dugc tinh toan tir trung binh cia ba thi nghiém doc ldp, trong do méi nong dg hop chat dwoc kiém tra

véi ba lan IGp lai trong cdc giéng.

**Ellipticine, dwoc sir dung lam chdt doi chimg dwong, da dwoc thir nghiém 6 cdc nong do 10, 2, 0,4 va 0,08 (mg/ml-).
Cdc chit cdi khdc nhau & méi hang cho thay sw khdc biét c6 Y nghia thong ké (p < 0,05) theo phép thir Duncan (trong

SPSS), n = 3.

- Dong té bao ung thu MDA-MB-231 va HT-29 duwoc xdc dinh bang Phwwong phdp SRB
- Dong té bao ung thu K562 dwoc xdc dinh bang Phwong phdp MTT

4. KET LUAN

Trong nghién ctru ndy, nano bac da dugc tong
hop tur mudi bac nitrat, st dung cao chiét ethanol tir
la cdy Long Mang ¢ Viét Nam lam tac nhén khu.
Phan tich UV-Vis va TEM cho théy cac hat nano bac
hinh thanh ¢ dang cau, véi kich thudc khoang 40 -
45 nm. Phan tich FT-IR cho thay cac hop chét hitu

TAI LIEU THAM KHAO (REFERENCES)

Anwanwan, D., Singh, S. K., Singh, S., Saikam, V.,
& Singh, R. (2020). Challenges in liver cancer
and possible treatment approaches. Biochimica et
Biophysica Acta (BBA) - Reviews on Cancer,
1873, 188314.
https://doi.org/10.1016/j.bbcan.2019.188314

Bozorgi, A., Khazaei, S., Khademi, A., & Khazaei, M.

(2020). Natural and herbal compounds targeting
breast cancer: A review based on cancer stem
cells. Iranian Journal of Basic Medical Sciences,
23(7), 970-983.
https://doi.org/10.22038/ijbms.2020.43745.10270
Bruix, J., & Sherman, M. (2011). Management of
hepatocellular carcinoma: An
update. Hepatology, 53(3), 1020-1022.
https://doi.org/10.1002/hep.24199

co trong dich chiét tir 14 Long Mang khong chi dong
vai tro 1a chat khir ma con 1a chét 6n dinh trong qua
trinh tong hop nano bac. Két qua nghién ciru chira
rang nano bac thu dugc co kha ning trc ché te bao
ung thu véi gia tri ICsp 1an lugt trén ba dong té bao
MDA-MB-231, HT29 va K562 la 50,40 + 1,60;
40,88 £2,51 va 55,32 £ 2,78 pg/ml.

El-Khoueiry, A. B., Sangro, B., Yau, T., Crocenzi, T.
S., Kudo, M., Hsu, C., Kim, T.-Y., Choo, S.-P.,
Trojan, J., Welling, T. H., Meyer, T., Kang, Y.-
K., Yeo, W., Chopra, A., Anderson, J., Dela
Cruz, C., Lang, L., Neely, J., Tang, H., Dastani,
H. B., & Melero, 1. (2017). Nivolumab in
patients with advanced hepatocellular carcinoma
(CheckMate 040): An open-label, non-
comparative, phase 1/2 dose escalation and
expansion trial. The Lancet, 389(10088), 2492—
2502.
https://doi.org/10.1016/S0140-6736(17)31046-2

Hidayathulla, S., Chandra K, K., & Chandrashekar,
K. (2011). Phytochemical evaluation and
antibacterial activity of Pterospermum
diversifolium Blume. International Journal of
Pharmacy and Pharmaceutical Sciences, 3(1),
165-167.

138


https://doi.org/10.1016/j.bbcan.2019.188314
https://doi.org/10.22038/ijbms.2020.43745.10270
https://doi.org/10.1002/hep.24199
https://doi.org/10.1016/S0140-6736(17)31046-2

Tap chi Khoa hoc Dai hoc Can Tho

Leighl, N. B., Nirmalakumar, S., Ezeife, D. A., &
Gyawali, B. (2021). An arm and a leg: The rising
cost of cancer drugs and impact on access. 4ASCO
Educational Book, el—e12.
https://doi.org/10.1200/EDBK 100028

Li, D, Yin, Y., Li, J., & Xuan, L. (2015). Bibenzyl
and phenolic glycosides from Pterospermum
heterophyllum. Phytochemistry Letters, 11, 220—
223.
https://doi.org/10.1016/j.phytol.2015.01.003

Li, S, Shi, Y., Shang, X.-Y., Cui, B.-S., Yuan, Y.,
Chen, X.-G., Yang, Y.-C., & Shi, J.-G. (2009).
Triterpenoids from the roots of Pterospermum
heterophyllum Hance. Journal of Asian Natural
Products Research, 11(7), 652—657.
https://doi.org/10.1080/10286020902964248

Le, L. T. K., Nguyen, U. T., Pham, D. H., & Dang,
Q. N. (2022). Cytotoxic constituents from
Vietnamese Pterospermum
truncatolobatum Gagnep. Indian Journal of
Natural Products and Resources (IJNPR), 13(1),
32-35.
https://doi.org/10.56042/ijnpr.v13i1.42120

Luna-Sanchez, J. L., Jiménez-Pérez, J. L., Correa-
Pacheco, Z. N., Macias-Mier, M., Cruz-Orea, A.,
Castafieda-Galvan, A. A., & Gutiérrez-Fuentes,
R. (2020). Photoacoustic spectroscopy for curing
time determination of an acrylic
nanocomposite. International Journal of
Thermophysics, 41(7).
https://doi.org/10.1007/s10765-020-02683-y

Mosmann, T. (1983). Rapid colorimetric assay for
cellular growth and survival: application to
proliferation and cytotoxicity assays. Journal of
Immunological Methods, 65(1-2), 55-63.
https://doi.org/10.1016/0022-1759(83)90303-4

Pal, L. C., Pratecksha, Singh, B. N., Pande, V., &
Rao, C. V. (2022). Phenolics-enriched fraction of
Pterospermum lanceifolium Roxb. efficiently
reverses hepatocellular carcinoma in NDEA-
induced HCC rats. Nutrition and Cancer, 74.
https://doi.org/10.1080/01635581.2021.1922716

Raja, S., Ramesh, V., & Thivaharan, V. (2015).
Antibacterial and anticoagulant activity of silver
nanoparticles synthesized from a novel source—
pods of Peltophorum pterocarpum. Journal of
Industrial and Engineering Chemistry, 29, 257—
264.
https://doi.org/10.1016/j.jiec.2015.03.033

139

Tdp 61, S6 3B (2025): 134-139

Raghuwanshi, N., Patel, A., Arora, N., Varshney, R.,
Srivastava, K., & Pruthi, V. (2021).
Antineoplastic and antimicrobial potential of
novel phytofabricated silver nanoparticles from
Pterospermum acerifolium leaf
extract. Nanoscience & Nanotechnology-Asia,
8(2), 297-308.
https://doi.org/10.2174/22106812076661706071
54529

Salempa, P., Noor, A., Harlim, T., Hariani, N.,
Muharram, M., & Sudding, S. (2014). The
antibacterial properties of bayur tissues’ extract
(Pterospermum subpeltatum C.B. Rob). Jurnal
Teknologi, 69(1), 87-89.
https://doi.org/10.11113/jt.v69.3210

Shetty, S. G., Vinayachandra, H., Hidayathulla, S., &
Chandrashekar, K. (2011). Antimicrobial activity
and phytochemical screening of Pterospermum
reticulatum Wight & Am. International Journal
of Pharmacy and Pharmaceutical Sciences, 3(1),
35-37.

Skehan, P., Storeng, R., Scudiero, D., Monks, A.,
McMabhon, J., Vistica, D., Warren, J. T.,
Bokesch, H., Kenney, S., & Boyd, M. R. (1990).
New colorimetric cytotoxic assay for anticancer-
drug screening. National Library of Medicine,
82(13), 1107-1112.
https://doi.org/10.1093/jnci/82.13.1107

Tripathi, S. K., & Biswal, B. K. (2018).
Pterospermum acerifolium (L.) wild bark extract
induces anticarcinogenic effect in human cancer
cells through mitochondrial-mediated ROS
generation. Molecular Biology Reports, 45(3),
2283-2294.
https://doi.org/10.1007/s11033-018-4390-6

Yang, L., Liu, R., Fan, A., Zhao, J., Zhang, Y., &
He, J. (2020). Chemical composition of
Pterospermum heterophyllum root and its anti-
arthritis effect on adjuvant-induced arthritis in
rats via modulation of inflammatory
responses. Frontiers in Pharmacology, 11,
584849.
https://doi.org/10.3389/fphar.2020.584849

Zong, X. H., Lai, F. L., Wang, Z. N, et al. (2009).
Studies on chemical constituents of root of

Millettia speciosa. Journal of Chinese Medicinal
Materials, 32(4), 520-521.


https://doi.org/10.1200/EDBK_100028
https://doi.org/10.1016/j.phytol.2015.01.003
https://doi.org/10.1080/10286020902964248
https://doi.org/10.56042/ijnpr.v13i1.42120
https://doi.org/10.1007/s10765-020-02683-y
https://doi.org/10.1016/0022-1759(83)90303-4
https://doi.org/10.1080/01635581.2021.1922716
https://doi.org/10.1016/j.jiec.2015.03.033
https://doi.org/10.2174/2210681207666170607154529
https://doi.org/10.2174/2210681207666170607154529
https://doi.org/10.11113/jt.v69.3210
https://doi.org/10.1093/jnci/82.13.1107
https://doi.org/10.1007/s11033-018-4390-6
https://doi.org/10.3389/fphar.2020.584849

	1. GIỚI THIỆU
	2. VẬT LIỆU VÀ PHƯƠNG PHÁP NGHIÊN CỨU
	2.1. Vật liệu
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