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KHAO SAT TAC PONG CHONG OXY HOA VA TAC PONG KHANG VIEM
CUA CAO CHIET LA SA KE (ARTOCARPUS ALTILIS FOSBERG)

Nguyén Thi Thuy Trang', Nguyén Ngoc Hong Hanh!,

TOM TAT

Tai Viét Nam, cay sa ké (Artocarpus _altilis
Moraceae) la mot cay trong cho béng mat va cling la
mot dugc liéu nhiéu trién vong. Trong dan gian, sa ké
dé chira thong phongL dau khdp... Tuy nhién kinh
nghiém dan gian nay van chua dugc chiing minh trén
mo hinh thuc nghiém. Nghién cfu nham danh gia hoat
tinh chéng oxy hda va tac déng khang viém cla cao
chiét 1a sa ké. Két qua cho thay cao chiét la sa ké co
hoat tinh chong OoXy hda véi IC 50 la 59,85 + 2,24
pg/mL. Cao chiét Ia sa k& cling thé hlen tac dong
khang viém tren mo hinh (c ché san sinh NO (in vitro)
va md hinh gdy phu chdn chudt bang carrageenan 1%
(in vivo).

Tur khoa: sa ké, chdng oxy hda, khang viém,
RAW 264.7, carrageenan

SUMMARY
STUDY ON ANTIOXIDANT AND ANTI-
INFLAMMATORY EFFECT OF BREADFRUIT
LEAF EXTRACT (ARTOCARPUS ALTILIS

FOSBERG)

In Vietnam, breadfruit tree (Artocarpus altilis,
Moraceae) is a shade tree and also a promising
medicinal plant. In folklore, breadfruit is used to treat
gout, joint pain, etc. However, this folk experience has
not yet been proved on an experimental model. The
aim of this study was to evaluate the antioxidant
activity and anti-inflammatory effects of breadfruit leaf
extract. The results showed that breadfruit leaf extract
had antioxidant activity with an IC of 59.85 + 2.24
pg/mL. The breadfruit leaf extract also showed anti-
inflammatory activity through NO production inhibition
and in carrageenan-induced rat paw edema model.

Keywords: Breadfruit, antioxidant, anti -
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I. DAT VAN DE

Viém xuang khép la bénh r6i loan khdp gay
ra dau dén, mat chdc nang van dong ciing nhu
tan tat. Cac thudc diéu tri cho bénh viém xucng
khép hién nay la acetaminophen, NSAIDs,
corticoid... c6 nhiéu tac dung phu nhu xuat huyét
tiéu hda, rdi loan chlic nang than, tang huyét ap
hoac tang nguy cd tim mach [1]. Sa ké co tén
khoa hoc Ila Artocarpus Altilis (Parkinson)
Fosberg, Moraceae la mot loai cdy trong kha phd
bién & Viét Nam, dugc st dung rong rdi nhu mot
loai cdy cho bdng mat. Trong dan gian, sa ké
dudgc biét dén vd@i cong dung chira tri dau xucong
khép, dugc danh gid la mét dugc liéu cd tiém
nang vé tac dong khang viém. Nghién clu trudc
day da cong bo cho thdy cao chiét 1a sa ké
khong biéu hién ddc tinh cap trén déng vat thar
nghiém vdi lieu > 5000 mg/kg va dugc xép vao
nhom chat hau nhu khéng doc [2]. Dich chiét Ia
sa ké dudc xac dinh la cd flavonoid, triterpenoid
[2], cac hoat chat nay dugdc chirng minh la co tac
dong khang viém [3]. Dua trén cd sd nay, dé tai
dugc thuc hién véi muc dich xac dinh hoat tinh
ch6ng oxy hda va tac dong khang vién cla cao
chiét, xay dung cd s& khoa hoc cho cac nghién
cu xac dinh thanh phan hoat chat cé tac dong
khang viém tat, it tac dung phu.

II. DOl TUQNG VA PHUONG PHAP NGHIEN CU'U

2.1. Po6i tugng

VAt liéu nghién ciru. L4 sa ké dugc thu hai
tai Tp Tha Bdc vao thang 3/2022. L4 dudc rira
sach, phaoi kho, cét nho, sdy & nhiét do 65-70°C.
Sau dd, xay nhd & thanh bét. Dugc liéu dugc
chiét vdi ethanol 70% bdng phuong phap ngdm
kiét. Thu dich chiét va dem cO trén bép cach
thdy & 70°C dén khi thanh cao ddc. Cao chiét
dugc bao quan trong ngdn mat ta lanh.
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Péng vat tha nghiém. Chudt nhat trang
duc ching Swiss albino, 4 — 6 tuan tudi, khoe
manh va khong c6 di tat do Vién Vac xin va Sinh
pham y t€ Nha Trang cung cip. Trong lugng moi
con khoang 18 — 22g. Pudc nudi 6n dinh 2-4
ngay trudc khi ti€n hanh.

2.2. Phuong phap nghién ciru _

Danh gia tac déng chéng oxy hoa bang
phuong phap DPPH. Thr nghiém dugc thuc
hién theo phuong phap cta Yuvaraj va cong su

(2013) cd cai tién cho phu hgp véi diéu kién
phong thi nghiém. Cao chiét dugc pha trong
methanol thanh cac dung dich c6 nong do 5 -
100 pg/ml. Chat d6i chirng la quercetin dugc pha
v@i ndng d6 tir 1 — 6 pg/ml. Hon hgp phan (ing
gém c6 100l mau va 100ul dung dich DPPH
0,2mM dugc u trong t6i 30 phit. Sau do, do do
hap thu quang phé clia DPPH & budc séng 517
nm bang may doc ELISA.

Bang 1. B tri thi nghiém khdo sat hoat tinh chéng oxy hoa in vitro

% , Mau chirn % , Mau thaor Mau doi Mau doi
Mau chirng tring 9| Mau th tring chirng chirng trang
Cao chiét 100 pl 100
Quercetin 100 pl 100 pl
Methanol 100 pl 200 pl 100 pl 100 pl
DPPH 100 pl 100 pl 100 pl

Kha ndng bat gill g6c tuw do DPPH dudc tinh
toan theo cong thrc:

ODthir- ODthit tring )

- - . ~— |x100
0Dchitng - ODchitng trang

Trong do: %HTCO: %hoat tinh chdng oxy hda;

ODching: d6 hap thu cia mau chimng;

ODch(ing trdng: do hap thu cliia mau chirng
tréng; B

ODthtr: d6 hap thu cia mau th;

ODthtr trang: dd hap thu ciia mau thir tréng.

Thong qua phugng trinh hdi quy tuyén tinh
lap dugc, xac dinh ICso cla cao chiét I sa ké

Tha nghiém MTT. T€ bao RAW 264.7 dugc
cdy vao dia 96 giéng v8i mat do 5.10* té
bao/giéng trong 100 pL moi trudng G 37 °C trong
ti 5% CO: trong 24 gid.

Thém 100 pL méi trudng cé chira cao chiét &
nong d6 khao sat SKO (0 pg/mL), SK1 (7,8
pg/mL), SK2 (15,63 pg/mL), SK3 (31,25 pg/mL),
SK 4(62,5 pg/mL), SK5 (125 pg/mL) hoac
Dexamethason 50 pg/mL (DEX)

Sau d9, t€ bao dugc tiép tuc G thém 24 gid &
37 °C trong tl 5% CO2. Loai bd mdi truGng nudi
cl r6i cho 100 pL méi trudng mdi co6 chlra 10%
MTT vao giéng. T€ bao ti€p tuc dugc U thém
khoang 2 - 4 gig & 37 °C trong tu 5% CO: cho
dén khi thay xuat hién mau tim. Loai bd moéi
truGng cé chia 10% MTT, thém 100 yL DMSO
va 0 thém 15 phdt d€ hoa tan cac tinh thé
formazan mau tim thu dugc dung dich dong nhat
mau tim. D0 hdp thu cda hon hgp dugc do &
budc séng 570 nm va giai trtr hdp thu & budc
song 630 nm. Thuc hién song song cac mau
chitng (khong chifa chat thir chi cd6 mdi trudng
nudi cay) vdi quy trinh tuong tu nhu trén. Phan

HTCO% = (1
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trdm t€ bao s6ng (%) cua mau thir dugc tinh
theo cong thic:
Ab

Ab]’é bio khing dwoe xt Ij voi miu thiv _~ chimg tring

Ty 1€ t&€ bao s6ng trong mau chirng khong
dugc xr ly mau thr dugc xem 100%. Cac phép
do dugc 1ap lai 3 lan

> Khado sat hoat tinh khang viém in
vitro. T€ bao RAW 264.7 dugc cdy vao dia 96
giéng véi mat do 5.10* t€ bao/gi€ng/100 uL moi
trudng, G trong 24 qgid & diéu kién 37°C, 5%
COz. Thém 50 uL moi trudng cd chira cao chiét
hoac dexamethason (DEX) & nong do khao sat,
thém 50 yL LPS nbéng do6 4 ug/ml, U ti€p trong 24
gig. Nong dé NO trong dich nudi t€ bao dudc
dinh lugng bang bd thubc thlr Griess. HUt 75 pL
dich néi trong moi giéng sang dia 96 giéng khac
va bd sung 10 pL thudc thir Griess va 65 pL nuc
cat, 4 30 phut. D6 hap thu cia hon hgp phan
rng dugc do & budc song 540 nm. Phép do dugc
lap lai 3 lan.

Khao sat hoat tinh khang viém in vivo.
Chudt dugc chia va nudi trong cac bocal nhua
(10 con/bocal) cho thich nghi v8i méi trudng hai
ngay trong diéu kién phong thi nghiém, cho
chuét an udng day du trong su6t qua trinh lam
thi nghiém. Chudt dugc phan chia ngau nhién
vao cac 16 (10 con/I0):

— L6 ching: udng nudc cat.

— L6 d6i chiing: udng Diclofenac liéu 5 mg/kg.

— L6 th(r nghiém 1: ubng cao chiét & liéu 250
mg/kg.

— L6 th(r nghiém 2: udng cao chiét & liéu 500
mg/kg.

— L6 ta dugc: ubng tween 6%.

Ab

Té bio dvoc i véi mau thr — “¥ching tring

% té bao song = X 100 (%)
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Chudt & cac 16 déu dugc cho udng véi thé
tich 0,1 ml/10 g thé trong va uéng vao 1 gid cd
dinh trong 6 ngay lién tiép.

Vao ngay th&r 7 sau khi dung thudc 1 giG thi
tat ca con chudt dua vao qua trinh thr nghiém
déu dugc gay viém bdng cach tiém dudi da gan
ban chan trai sau 0,04 ml carrageenan 1%.

Do thé tich ban chan chudt vao cac thdi diém
1 gid, 3 gid, 5 giG va 24 giG sau khi gay viém.

Tac dong khang viém dugc danh gia dua vao
mUc do sung phu ban chan chubt giira cac 16 thar
nghiém vdi 16 chitng va 16 ddi ching.

DO phl chan chudt (X%) la ty Ié phan tram
dd chénh léch thé tich ban chan chudt trudc va
sau khi gay viém, dugc tinh bang cong thirc sau:

Vs — V0

X% = x100

Trong do: X%: D6 phu chan chutt.
Vo: Thé tich ban chan chubt do dugc trudc

khi tiém carrageenan.

V4: Thé tich ban chan chudt do dugdc sau khi
tiém carrageenan.

2.3. Phan tich thong ké két qua. Cac s0
liéu vé tac dong khang viém dugc trinh bay &
dang s0 trung binh + SEM (Standard error of
mean — sai sd chudn cla s6 trung binh). Su khac
biét giira cac 10 thir, 16 doi chirng so véi 16 chirng
dudc kiém tra, phan tich bang phép kiém Mann-
Whitney véi phan mém Minitab 16, p < 0,05
dudc cho la khéac biét c6 y nghia thdng ké. Bi€u
d6 dugc vé bang phan mém Excel 2022.

Il. KET QUA VA BAN LUAN

3.1. Két qua chéng oxy héa bang
phuong phap DPPH. Két qua khao sat hoat
tinh ch6ng oxy hda bang phuong phap DPPH cao
chiét 13 sa ké va quercetin dugc trinh bay trong
Bang 3

Bang 2. % hoat tinh chéng oxy hoa cua quercetin va cao chiét Id sa ké

Nong do Hoat tinh chong oxy héa (%)

(ug/ml) | 0,5 1 2 3 ) 5 | 1€ 50 (kg/ml)
Quercetin |6,96+0,89|16,18+1,56|30,05+3,28|43,84+2,98| 59,18+2,66 |72,79+1,05| 3,40+0,25
Nong do Hoat tinh chong oxy hoéa (%) 1C 50 (pg/ml)
(ng/ml) 5 12,5 25 50 75 100 £0 8542 24
Cao chiét |7,80+0,28(14,19+0,46(24,09+0,48(43,44+1,23| 62,27+1,75 |79,30+0,96 ! !

—
(=3
o

y = 0.7548x + 4.8647
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Hinh 1. P6 thi biéu dién % hoat tinh chéng
oxy hoa cua quercetin va cao chiét la sa ké

Két qua cho thay, hiéu qua trung hoa goc tu
do DPPH cla cao chiét la sa ké tang tuyén tinh
véi nong do vdi gia tri ICso la 59,85 + 2,24 ug/ml
(phuang trinh h6i quy tuyén tinh Y = 0,7548x +
4,8647, R? = 0,9992). Song song vGi mau thir
ti€n hanh tudng tu véi quercetin thu dugc ICso la
3,40 £ 0,25ug/mL (phuong trinh hdi quy tuyén

tinh Y = 14,491x + 0,7325, R = 0,9992). Két
qua nghién clru cling tuong déng vdi cac nghién
cltu cla Sikawar va cong su [4], Palupi va cong
su' [5]. TU nhitng két qua thu dugc cho thay cao
chiét sa ké co tiém nang st dung nhu mot chat
ch6ng oxy hda tu nhién. Két qua nghién clu la
e s& dé tién hanh khao sat hoat tinh khang
viém cla cao chiét sa ké.

3.2. Két qua khao sat tac dong khang
viém in vitro cla cao chiét la sa ké

Két qua thua nghiém MTT. Két qua thu
nghiém doc tinh cla cao chiét trén t€ bao RAW
264.7 dugc trinh bay Hinh 2

120 1
100 - -

80

60

40

20

[ SK1 | SK2 | SK3

Nhom thir nghiém

Hinh 2. Ty Ié (%) té bao séng cua cac 16

tha nghiém
Két qua thr nghiém cho thady cao chiét |4 sa
ké cb gay chét té€ bao RAW 264.7 tuy thudc nong

Ty 1¢é té bao séng (%)

SK4

DEX
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ds6. O nong dé > 62,5 mg/ml, mat do t€ bao
séng < 80%. O ndng do 7,81 — 31,25 mg/ml,
doéc tinh cha cao chiét trén t€ bao RAW rat thap
vGi mat do té bao song > 85%. Vi vay, nong do
7,81 — 31,25 mg/ml dugc lua chon cho thir
nghiém hoat tinh khang viém théng qua Uc ché
NO dé dam bao diéu kién néng dd cao chiét
khong qua anh hudng dén mat do t€ bao song.

Két qua khao sat kha nang uc ché san
xudt NO cua dai thuc bao. Két qua khao sat
kha nang (¢ ché san xuat NO cla dai thuc bao &
cac 16 thr nghiém dugc trinh bai theo bang 4 va
hinh 3

Bang 3. Nong do NO cia cdc 16 thir nghiém

Lo thu Nong do NO Nong do NO
nghiém | (uM)LPS (-) | (uM)LPS (+)
Ching am | 25,49 + 1,63
Chi'ng bénh 70,00 £ 1,24
DEX 25,75 £ 2,02 38,06 + 3,94
SK1 25,84 + 1,47 46,45 £ 0,94
SK2 26,47 £ 1,74 | 36,82 £ 4,42
SK3 26,47 £ 1,11 28,79 + 3,23

Nong d6 NO (uM)
g =

0
20
10

0

Chimg am  Chimg bénh SK2 SK3
Nhom thir nghiém
Hinh 3. Nong do NO cua cac 16 tha nghlem
Két qua thur nghlem cho thay Cac mau thor
nghiém khi khéng dugc xr ly bang LPS thi néng
d6 NO tuong duong nhau.

Mau chiing bénh (dugc xtr ly bdng chat gay
vim LPS, khéng ¢ <cao chiét hodc
dexamethason) ¢ nong d6 NO trung binh la 70
uM, cao hon 174,62% so v&i mau chiing am
(khdng dugc xur ly bang LPS, cao chiét hay
dexamethason).

Mau DEX (dugc xtr Iy bang chat gay viém
LPS va dexamethason) c6 néng dé NO trung
binh 38,06 uM, giam 45,63% so vdi mau ching
bénh. Vi vay, dexamethason dudc chon lam chat
doi chirng trong thir nghiém.

Cac mau SK1, SK2, SK3 (dugc xur ly bang
chat gay viém LPS va cao chiét 14 sa ké & cac
nong do khac nhau c6 néng do NO trung binh
thdp han mau chiing bénh. Cu thé la:

Mau SK1 (dugc xir ly bang chat gay viém
LPS va cao chiét la sa ké 7,81ug/ml) c6 néng do
NO trung binh la 46,45 uM, giam 33,64% so vGi
mau chiing bénh. So véi mau DEX, nong d6 NO
mAau SK1 cao hon DEX 22,04%. Mau SK2 (dugc
XU ly béng chét gay viém LPS va cao chiét 13 sa
ké 15 63ug/ml) c6 néng d6 NO trung binh la
36,82 uM giam 47,40% so vdGi mau chiing bénh.
So v6i mau DEX, nong d6 NO mau SK2 thap haon
DEX 3,26%. Mau SK3 (dudc xtr ly béng chat gay
viém LPS va cao chiét 1a sa ké 31,25 pg/ml) co
nong dé NO trung binh la 28,79 MM giam
58,87% so v&i mau chiing bénh. So véi mau DEX,
nong d6 NO mau SK3 thap han DEX 24,36%.

Két qua nghién cttu cho thay cao chiét 13 sa
ké cé tac dong khang viém trén mo6 hinh (c ché
san sinh NO trén t€ bao RAW 264.7. Vi vay, két
qua nghién cru la cg sé cho thr nghiém khao sat
tac dong khang viém in vivo trén chudt nhat tréng

3.3. Két qua khao sat tac dong khang
viém in vivo cua cao chiét la sa ké. Két qua
thr nghiém vé su thay d6i do phu ban chan
chudt theo thdgi gian gilta cac 16 dugc trinh bay
trong Bang 4.

Bang 4. Su’ thay déi dé phu ban chén chuét 6 cdc 16 thu’ nghiém

Lo

1 gid (%)

3 gid (%)

5 giG (%)

24 gi& (%)

L6 chiing

32,46 3,33

95,75+ 8,23

118,91+ 8,48

90,30+ 9,19

L6 doi chirng

29,29+ 2,55

69,07*% 5,79

86,44**+ 5,35

50,36**+ 7,32

L6 cao tdng 250 mg/kg

21,00*+ 3,01

86,59+ 2,54

102,93+ 2,67

70,99*+ 2,37

L6 cao tdng 500 mg/kg

17,82*+3,84

81,41+ 3,68

92,87*+ 2,01

50,61**+ 6,17

L6 ta dugc

31,67+ 4.30

94,69+ 4,96

112,04+ 5,64

85,22+ 13,39

Ghi chu: (*) p-value < 0,05; (**) p-value <
0,01; thé hién sy khac biét cd y nghia théng ké
so vdi 16 ching & cling thdi diém.

Két qua nghién clu cho thdy do phu chan
chuot gilra 16 ta dugc va 16 chirng khac nhau
khdng cd y nghia thdng ké trong cac thdi diém
khao sat. biéu nay chiing té tween khdng cé tac

280

dung khang viém hay gy viém nén co thé sir
dung lam ta dudc trong thir nghiém.

L6 chudt st dung diclofenac liéu 5 mg/kg co
doé phu chan thap hon so vai 16 chirng & tat ca
cac thdi diém khao sat. Dic biét, su khac biét
nay cd y nghia théng ké (p < 0,05) & thdi diém 3
gid, 5 gi6 va 24 gi6. Diéu nay ching to
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diclofenac 5 mg/kg c6 tac dong khang viém trén
mé hinh gay phu chén chudt chudt bang
carrageenan 1%. Vi th&, c6 thé s dung
diclofenac liéu 5 mg/kg lam chat d6i chirng trong
mo hinh.

100

80

D¢ phti chan chudt (%)
Lo
<

AV1 AV3 AVS AV24
Thoi gian theo doi

—8—chimg asi chimg cao téng 500 mg/kg cao 15113 250 mg/kg

Hinh 4. Bé phu ban chdn chudt ¢ 16 tha
nghiém tai cdc thoi diém khao sat

Cao chiét liéu 250 mg/kg c6 tac déng lam
giam do phu chan chudt so véi 16 chirng & tat ca
cac thdi diém khao sat. Péc biét & thdi diém 1
giG va 24 gid sau khi gay viém, sy khac biét nay
c6 y nghia thdng ké (p < 0,05). So vdi 16 doi
chitng, d6 phu chan chudt & 16 cao chiét liéu 250
mg/kg khac biét khéng c6 y nghia thong ké & tat
ca cac thdi diém khao sét.

Cao chiét liéu 500 mg/kg thé hién tac dong
gidam sung phu chan chudt so véi 16 chiing & tat
ca ca thdi diém khao sat. Dic biét, tai thdi diém
1 giG, 5 giG va 24 giG sau khi gay viém, su’ khac
biét nay mang y nghia thong ké (p < 0,05). So
vGi 16 d6i chirng, d6 phu chan chudt & 16 cao
chiét liéu 500 mg/kg khac biét khong cé y nghia
thdng ké & tat ca cac thdi diém khao sat. So véi
cao chiét lieu 250 mg/kg, cao chiét lieu 500
mg/kg cd do sung phu chan chudt thap haon, tuy
nhién su khac biét chua c6 y nghia thong ké &
tat ca cac thdi diém khao sét.

Vay cao chiét 13 sa ké liéu 250 mg/kg va 500
mg/kg thé hién tdc ddng khang viém tudng
duong nhau va tuong dudng véi 16 d6i ching
diclofenac liéu 5 mg/kg.

Trong dan gian, cao chiét 1a sa ké dugc dung
dé tri théng phong, viém xuong khdp. Céc
nghién clru trudc cua ching t6i cho thay dich
chiét 1d sa ké dugc xac dinh la cd flavonoid,
triterpenoid [2], cac hoat chat nay dugc ching
minh la cd tac dong khang viém [3]. Két qua thar
nghiém chiing to dich chiét & cay sa ké liéu 250
mg/kg va 500 mg/kg thé hién tdc déng khang

viém, tuong dudng vdi diclofenac liéu 5 mg/kg.
Két qua nghién clu tuong dong vdi cac nghién
cltu vé cao chiét la sa ké ctia Palupi va cong su
[5], Hesti Riasari va cong su [6], [7]. Két qua
nghién clu cho thdy Ia sa ké la mot dugc liéu
tiém nang khang viém tot.
IV. KET LUAN

Nghién cltu da chimng té cao chiét 1a sa ké co
tac dong chong oxy hoa va khang viém. Két qua
nghién clru nay dd gép phan khdng dinh kinh
nghiém dan gian diéu tri viém khdp cua la cay sa
ké, tao tién dé nghién cu, phét trién cac ché
pham tir cao chiét 14 sa k& ing dung trong du
phong cac bénh viém khdp trén lam sang cling
nhu la cg s& khoa hoc cho cadc nghién clru sau
hon vé phan tach cac chat tinh khiét thuc su co
tac dong khang viém.

V. LO1 CAM ON

Nghién clru nay dudc tai trg bdi TruGng Dai
hoc Nguyén T4t Thanh, Thanh phd H6 Chi Minh,
Viét Nam
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