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HO THI HA, D6 THI HOA VIEN, LE QUANG HOA
Truong Pai hoc Bach khoa Ha Nbi
0 nudc ta, cdy du di (Carica papaya L.) dugc trong khip noi dé 13y qua. Day 13 loai cdy co nhiéu
tac dung tot cho sifc khde. Trén thé gidi, két qua nghién cifu ciia cac nha khoa hoc da cho thay,
dich chiét 14 cay du di thé hién hoat tinh khang vi sinh vat kiém dinh ddi véi ca ching Gram (-) va
Gram (+), ngoai ra con c6 tac dung khang viém, chdng oxy hoa. Dich chiét 1a cdy du di da dugc
chiing minh 12 ¢6 hoat tinh chdng ung thu va tac dung diéu hoa mién dich. Qua tién hanh thi hoat
tinh gdy ddc té& bao, hoat tinh enzyme caspase 3 va 7 trén dong t& bao ung thy phdi LU-1, hoat tinh
khang vi sinh vat kiém dinh va thii hoat tinh chdng oxy hda clia mot sé hgp chat chiét tach tir 1a
du di (gom: axit pluchoic, danielone, apocynol A, carpaine, pseudocarpaine), cac tac gia bai bao
da dua ra dugc cac két qua: co hai hgp chat Ia carpaine va pseudocarpaine thé hién hoat tinh gy
dgc t& bao ung thu rat manh (IC_, tir 1,13-3,49 po/ml) ddi vdi 4 dong t& bao ung thu: KB, HL-60,
MCF-7, LU-1, dong thdi ciing gy doc doi vdi té bao thuwong 3T3, bén canh dd, hai hgp chat nay
con thé hién kha néng kich hoat enzym caspase 3 va 7 & ndng dd thif cao nhat.

Ti khéa: dich chiét 1 cdy du di, khdng vi sinh vat kiém dinh, khdng viém, chdng oxy héa, chdng

ung thu, diéu hoa mién dich

THE STUDY ON BIOACTIVE PROPERTIES OF SOME
COMPOUNDS FROM CARICA PAPAYA L. LEAVES

Summary

Carica papaya L. is grown in most of our country to get papaya fruit. This is
the kind of plant with a lot of benefits for our health. The world’s research
results have shown that, the extract of Carica papaya L. leaves expresses the
anti-microbial properties with both Gram (-) and Gram (+) strain; besides,
it also has the ability of antiphlogistic and antioxidation. The extract is also
proven that it contains the ability of anticancer and immune harmonization.
Through the testing on the properties of cell intoxication and caspase 3
and 7 enzymes on lung cancer cells LU-1; anti-microbial and antioxideation
properties of some compounds (including: pluchoic, danielone, apocynol A,
carpaine, pseudocarpaine acids), the authors have given out some findings
such as the 2 compounds carpaine and pseudocarpaine expressing very
strong cancer cell intoxication property (IC,, of 1.13-3.49 pg/ml) for 4 strains
of cancer cells: KB, HL-60, MCF-7, LU-1, also intoxicating normal cells 3T3.
In addition, these 2 compounds can also activate caspase 3 and 7 enzymes
at the highest testing concentration.

Key words: the extract of Carica papaya L. leaves, the anti-microbial property,
antiphlogistic and antioxidation, anticancer, immune harmonization
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Cay du da c6 tén khoa hoc
la Carica papaya L. Cay cao
khodng 2-3 m, than thing
khéng phan nhanh, 14 to moc
so le tap trung & ngon, cudng
rat dai, xé 5-7 thuy sau, goc
hinh tim, ddu nhon, méi thuy
lai chia ti€p thanh nhiing thuy
nhd khéng déu, gan la hinh
chan vit, hai mat nhan. & nudc
ta, cay du du (Carica papaya
L.) dudc tréng khép nai dé lay
qua. Pay la loai cay c6 nhiéu
tac dung tét cho stic khde.
Qua du di chin la mén &n bd
dudng, qua xanh c6 tac dung
nhuan trang va Igi tiéu nhe.
Nhya mO qua xanh cé tac
dung trt giun va chéng dong
mau. Hat du dd c6 tac dung
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tri giun, ngoai ra con cé cac tac dung khac nhu ha
s6t, Igi trung tién. Ré& cay du di c6 tac dung ha sét,
tiéu dom va giai doc. La du dd dung tiéu mun nhot,
dun véi nudc dé rlia vét loét, vét thuong.

K&t qua nghién cliu clia cac nha khoa hoc trén
thé gidi cho thdy, dich chiét 14 cay du da thé hién
hoat tinh khang vi sinh vét ki€m dinh doi véi ca
chling Gram (-) va Gram (+), ngoai ra con cé tac
dung khang viém, chéng oxy hoa. Dich chiét la cay
du dd da dugc chiing minh 1a c6 hoat tinh chéng
ung thu va tac dung diéu hoa mién dich. Trong bai
bédo nay, ching téi danh gia hoat tinh gay doc té
bao, kich hoat enzym caspase 3 va 7, khang khu&n
va chong oxy hdéa cla mét sé hgp chat tach chiét
tu 14 du dd.

Vat liéu va phwong phap nghién cuiu

Véat liéu nghién cuu

5 hgp chat tach chiét ti 14 du dud: axit pluchoic,
danielone, apocynol A, carpaine, pseudocarpaine.

Cac dong té bao ung thu: KB, HL-60, LU-1, MCF-
7 va té bao thudng 3T3.

Cac chlng vi sinh vat va ndm kiém dinh:
Bacillus subtilis (ATCC 6633), Staphylococcus
aureus (ATCC 13709), Escherichia coli (ATCC
25922), Pseudomonas aeruginosa (ATCC 15442),
Lactobacillus fermentum (Lp B14), Enterococcus
faecium (B 650) va ndm men Candida albicans
(ATCC 10231).

Cac loai moi trudng nudi cay té bao, vi sinh vat.
Phuong phap nghién cuu

Phép thd sinh hoc xdc dinh tinh déc t€ bao
(cytotoxic assay):
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Phép th{ tién hanh xac dinh ham lugng protein
t€ bao téng s& dua vao mat dé quang hoc (OD -
Optical Density) do dugdc khi thanh phan protein clia
t€ bao dugc nhudém bang Sulfornodamine B (SRB).
Gia tri OD may do dudgc ty 1é thuan véi lugng SRB
gén vGi phan tl protein, do dé lugng t€ bao cang
nhiéu (lugng protein cang nhiéu) thi gia tri OD cang
I6n.

Phuong phap xac dinh hoat tinh enzyme caspase
3va7z:

Pugc thuc hién dua trén bd kit Apo-ONE®
Homogeneous Caspase-3 va 7 Assay (Promega)
theo dung huéng dan clia nha san xuét. Cho 50 pul
hdén dich t& bao LU-1 ra dia 96 giéng v6i ndng dd té
bao thich hgp. Néng dé té bao dugc khuyén céo s
dung la 2.105 CFU/ml. Tiép theo, b6 sung 50 pl mau
tht 6 cac néng do vao cac giéng thi nghiém, chat
doi chUng duong dugc su dung la Tamoxifen, doi
chung am dugc bd sung bang 50 ul dung mai pha
mau. U mau trong 5 h & nhiét do 37°C, 5% CO,.

Thém 100 ul Apo-ONE® Caspase-3/7 Reagent
cho t&t ca cac giéng thi nghiém. D& dia thi nghiém
& nhiét do phong trong khoang thdgi gian ti 1-18 h.
Doc két qua trén may Tecan GENios Pro microplate
reader, do cudng dé huynh quang (fluorescence
- RFU) & budc song: 485 + 20 nm (excitation
wavelength range) va 530 = 25 nm (emission
wavelength). Kha néng kich hoat enzyme caspase
3 va 7 clla mau dudc danh gia théng qua coéng
thuc:

Hoat tinh caspase = Gia tri RFU clia mau th(r -
Gia tri RFU cla doi ching am.

Song song VvGi viéc xac dinh kha nang kich
hoat enzyme caspase 3 va 7 clia mau thi nghiém,
phuong phap nhuém Sulforhodamine B (SRB) cling
dudgc tién hanh dé xac dinh tinh doc t& bao clia mau
& cung néng do trén thi nghiém caspase, véi cung
thdi gian 0 mau va cac diéu kién thi nghiém khac.

Phuong phédp xdc dinh kha nang khang vi sinh vt
kiém dinh:

Nguyén tic: hoat tinh khang vi sinh vat va ndm
kiém dinh dugc thuc hién dya trén phudng phap pha
lodng da néng do (Multimicrodilution assay). Day la
phuong phap thl hoat tinh khang vi sinh vat va nam
nh&m danh gia mic do khang khuan manh yéu cla
cac mau thii bang cach do dd duc (turbidity) clia moi
trudng nudi cdy t&€ bao vi sinh vat, théng qua céac gia
tri thé hién hoat tinh 1a MIC (néng do nhoé nhéat cla
chat thii tGic ché hoan toan su phat trién cda vi sinh



vét), IC, , (Ndng dd chét thit tic ché 50% su phat trién
ctia vi smh vat), MBC (néng dé nho nhét clia chét thi
diét vi sinh vat). Trong dé, gia tri MIC dugc doc bang
mat thudng va gia tri IC,, dugc tinh theo cong thic:

O e e~ D it
) catrad 1+ — O o £

Trong do, control (-): mdi trudng nudi cay, control
(+): mdi trudng chia vi sinh vat.

IC =100%x

Thyc nghiém: cac mau thl nghiém dugc tién hanh
pha loang thanh day néng do ti cao xudng thap.
Nong do chat thi 1an lugt 1a 128 ug/ml, 32 ug/ml, 8
ug/ml, 2 ug/ml va 0,5 ug/ml. Dung dich vi khuén va
nam véi ndng dé 5.10° CFU/mI dugc G cung déay chat
thr 6 37°C trong 24 h. Boc va xU ly két quéa bang may
quang phd TECAN & budc séng 595 nm va phan
mém raw data trén may tinh. Cac chéat khang sinh déi
chung: Ampicillin, Streptomycil, Amphotericin B.

Phuong phap th(r hoat tinh chéng oxy héa bang
phuong phap thu don géc tu do DPPH:

Nguyén  tac: 1,1-diphenyl-2-picrylhydrazyl
(DPPH) la g&c tu do dugc dung dé sang loc tac
dung chéng oxy héa cuia cac chat nghién ctiu. Hoat
tinh ch6ng oxy hoéa thé hién qua viéc lam giam mau
DPPH cla chét thl, dugc xac dinh bang phép do
dé hap thu quang & budc séng A =517 nm trén may
quang ph& Genios Tecan (Ao).

Cach tién hanh: pha dung dich DPPH c6 néng
dé 1 mM trong Methanol. Chat thi dugc pha trong
DMSO 100% sao cho néng do cudi cung dat dugc
mot day cac nong do 128 pg/ml, 32 pug/ml, 8 ug/ml,
2 ug/ml va 0,5 pg/ml. D& thdi gian phan ting 30 phut
3 37°C, doc két qua la do hap thu & budc séng 517
nm.

Gia tri SC% (% quét goc tu do) = (OD, 4, -
oD maum)/ODtrarl (%). Trong do6, OD, ;- 1a do hap thu
clia giéng chi co DPPH, OD ;... a do hap thu cla
giéng c6 DPPH va mau thi; EC50 (néng doé co hiéu
qua 50%) dudc tinh theo dé thi tuong quan gitia gia
tri SC va&i cac ndng do khac nhau cla chat thi tinh
bang phan mém Excell.

Két qua va thao luan
Két qua thu hoat tinh gdy déc té bao

K&t qua trinh bay trong bang 1 cho thdy hgp
chat carpaine va pseudocarpaine cé hoat tinh gay

Béng 1: két qua th(r kha nang gdy déc té€ bao cua cdc hgp chat
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tdch i la du do

Dong t&

IC,; (ug/ml)

bao Axit | Apocynol
pluchoic A

Danielone | Carpaine

Pseudocarpaine

Ellipticine
(d8i ching
dudng)

KB >100 >100

>100 1,18

1,66 0,86

HL-60 >100 >100

94,67 2,94

3,49 0,74

LU-1 >100 >100

>100 1,29

2,17 0,73

MCF7 >100 >100

>100 1,34

2,34 0,84

313 >100 >100

>100 1,40

1,88 073

doc té bao ung thu manh (IC,,

tr 1,13 dén 3,49) d6i

vGi t€ bao ung thu KB, HL-60, LU-1, MCF-7, déng
thGi gay doc véi t€ bao thudng 3T3. Cac hgp chat
con lai khéng cé hoat tinh gay doc té€ bao ung thu.

Két qua thur hoat tinh enzyme caspase 3 va 7
trén dong té bao ung thu phéi LU-1

K&t qua xac dinh kha nang kich hoat enzyme
caspase 3 va 7 cla hgp chét carpaine trén dong té
bao ung thu phéi (LU-1) dugc thé hién & bang 2.

Bang 2: két qua xdc dinh kha nang kich hoat enzyme caspase 3
va 7 cla hgp chat carpaine trén dong té bao ung thu phéi (LU-1)

Néng d hgp chat carpaine
(ng/mi)

Hoat tinh caspase (RFU)

Ty 16 t€ bao séng sot so véi
ddi chiing

20

386,5

84,67

10

108,3

86,24

2

23,6

89,97

04

25

90,44

K&t qua trén cho thay, hop chat carpaine thé hién
kha nang kich hoat enzyme caspase 3 va 7 § néng
doé thl cao nhat (20 pug/ml) 1a 386,5 RFU. Chat dai
chiing duang Tamoxifen hoat ddng 6n dinh trong thi
nghiém véi hoat tinh caspase & néng do 20 pg/ml
la 3.100 RFU. Cac két qua trén la chinh xac vai r
>0,99.

Thoéng qua thi nghiém xac dinh do doc ctia hoat
chat 1én dong té bao nubdi cdy bang phudng phéap
nhudm SRB, két qua ty 1& t€ bao sdng so6t so véi
do6i chiing cla hoat chat 6 nong do thié nghiém
nam trong khoang 84,67-90,44% cho thdy, hop
chat carpaine khéng gay chét té€ bao trén dién rong
nhung cling da c6 tac dong nhat dinh 1&n t& bao. Két
qué xac dinh kha nang kich hoat enzyme caspase
3 va 7 clia hgp chat pseudocarpaine dugc thé hién
& bang 3.
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Béang 3: két qua xac dinh kha nang kich hoat enzyme caspase
3 va 7 cla hdp chét pseudocarpaine trén dong té bao ung thu

phéi (LU-1)

Két qua thu hoat tinh chéng oxy hoa

K&t qua nghién ctu dugc chi ra & bang 5 cho
thdy ca 5 hgp chat tach tu 1a du di déu khong thé

122

ps:luzr:,gc:rt;:ﬂzt(:::ga/tml) Hoat tinh caspase (RFU) | Tylété b;;izr&%:otsovdl hlén hoat tinh chc")ng oxy héa.
30 778 89 Béng 5: két qué thir hoat tinh chéng oxy hda clia cdc hop chat
15 216 91 chiét tach tu la du dd
3 296 ® -
06 52 % STT Chét thir EC,, (ug/mi)
] ’ ] 1 Axit pluchoic >128
,Két qué trén cho thay, hgp chat, pseudocarpaine 5 Apocynol A >128
thé hién kha nang kich hoat enzyme caspase 3 va ;
7 & néng do thir cao nhat (30 pg/ml) 1a 778 RFU. | S| Danielone >128
Chat d6i ching duong Tamoxifen hoat dong 6n |4 Carpaine >128
dinh trong thi nghiém vgi hoat tinh caspase 6 nébng |5 Pseudocarpaine >128
do6 20 pug/mlla 3.100 RFU. Cac két qué trén la chinh  [g Chét tham khao: Resveratrol 8,3
xac véi r2 > 0,99.
Thoéng qua thi nghiém xac dinh do doc cia hoat Két luan

chét Ién dong té bao nudi cdy bang phuong phéap
nhudém SRB, két qua ty 1& té bao séng sét so véi doi
chung clia hoat ch&t 6 néng dé thii nghiém nam trong
khoang 89-96% cho thay, hgp chat pseudocarpaine
khéng gay chét té bao trén dién rong nhung cling
da c6 tac dong nhat dinh 1&n té€ bao.

Két qua thu hoat tinh khang vi sinh vat kiém
dinh

Béng 4: két qua th( hoat tinh khang vi sinh vat
va ndm kiém dinh cla cac hgp chét tach to la du du

, Ndng do tic ché 50% su phét trién clia vi sinh vat

§TT Chat thiy va ndm kiém dinh - IC,, (ug/mi)
Gram (+) Gram (+) Nam
Sa B.s Lf Se | Ec | Pa| Ca
1 | Axitpluchoic >128 | >128 | >128 | 128 | >128 | >128 | >128
2 | Apocynol A >128 | >128 | >128 | >128 | >128 | >128 | >128
3 | Danielone >128 | >128 | >128 | >128 | >128 | >128 | >128
4 | Carpaine >128 | >128 | >128 | >128 | >128 | >128 | >128
5 Pseudocarpaine 80 >128 | >128 | >128 | >128 | >128 | >128
6 | Chd't| Ampicilin 10 | 1,05 | 1,02 | NT | 12 | NT | NT
khang | Stretomycin NT | NT | NT | 125 | NT | 12 | NT
Sih [ amphotercinB | NT | NT | NT | NT | NT | NT | 08

K&t qua trinh bay trong bang 4 cho thay, 4 trong
5 hgp chat tach ti 1a du di déu khong co hoat
tinh khang vi sinh vat kiém dinh. Riéng hop chat
pseudocarpaine c6 hoat tinh y&u déi vsi ching vi
khudn Gram (+) staphylococcus aureus, tuy nhién
lai khéng thé hién hoat tinh déi vdi cac chling vi sinh
vat th& nghiém con lai.
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Qua danh gia mot sé hoat tinh sinh hoc cla 5
hgp chét tach chiét ti la du dd, két quéa cho thay:

- Co hai hgp chat la carpaine va pseudocarpaine
thé hién hoat tinh gay doc t€ bao ung thu rat manh
(IC,, ti 1,13-3,49 ug/ml) déi véi 4 dong té bao ung
thu: KB, HL-60, MCF-7, LU-1, déng thdgi cling gay
déc déi vai té bao thudng 3T3.

- Hai hgp chat carpaine va pseudocarpaine ciing
thé hién kha nang kich hoat enzym caspase 3va 7
& ndng do th cao nhat.

- C& 5 hgp chét nay déu khong thé hién hoat tinh
khang vi sinh vat kiém dinh va chéng oxy héa =
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