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Tom tat
Cao Trau khong da duoc ti€u chuan héa, dugc chiét xuat véi dung moi cdn 96 % va nude. Nhan 19/08/2022

Hoat tinh khang oxi héa ctia cao Trau khong dugc xac dinh theo phuwong phap khir gbe tr - Puoc duyét  03/03/2023
do DPPH. Thir nghiém in vivo dugc thuc hién trén chudt nhat tring Swiss albino, (6-8) tuan Cong bd 30/03/2023
tudi, trong lwong trung binh khoang 22 g. Khao sat doc tinh cip duong udng cua cao. Chudt
dugc udng cao Trau khong véi lidu duy nhat 5.000 mg/kg trong lwong chudt vai thé tich 50
mL/kg trong lugng chudt, theo ddi ti 16 chét va biéu hién doc tinh cap trong vong 14 ngay.
Hiéu qua khang viém ctia cao Trau khong véi liéu (200, 400 va 800) mg/kg duoc danh gia
gay viém ban chan chudt nhat bang carrageenan 1 %. Diclofenac liéu 5 mg/kg dugc sir dung
lam chét d6i ching. Két qua cho thiy cao Trau khong thé hién hoat tinh khéng oxi hoa véi
ICs0 14 8,25 pg/mL, kém 3 1an so v6i quercetin. Cao Trau khong gay ra doc tinh cap duong T khoa
udng & ndng d6 5.000 mg/kg, duoc xép vao phan loai 6 — chit gan nhu khong ¢6 doc tinh  cao Trau khdng, DPPH,
theo GSH. O md hinh gy viém bang carragenan, cao Trau khong thé hién tac dong lam chéng oxi hda, khang
giam d6 phii chan chudt dang ké & lidu 200 mg/kg (p < 0,05) va tuong duong véi diclofenac  viém
liéu 5 mg/kg (p > 0,05)
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1 Mé dau chi véi cac dung méi an toan (con 96 % va nudc) nham
cung cap ngudn nguyén liéu chat lugng va kiém soét vé
gidi han nhidm khuan, vi sinh vat, du lwong hoé chét
bao vé thuc vat, chi. Nam 2021, Pham Bén Chi va cong
sy d3 tiéu chuan hoa cao TrK nham bao ché cac ché
pham dung tai chd (kem, gel, nuéc sic miéng) hoic
toan than (vién gel nhai,...) [4-7] va ciing chirng minh
kha nang khang manh vi sinh vat gay bénh tai khoang
miéng (C. albicans ATCC 10231, S. mutans ATCC
35668) [4]. Cac bénh li tai khoang miéng do vi sinh vt
gay ra thuong ¢ triéu ching viém kém theo. Bén canh
d6, da co gia thuyét chung minh qua trinh viém lién
quan dén qué trinh oxi hoa [8,9]. Do d6, dé co thé
huéng téi hd tro diéu tri bénh rang miéng, cao TrK

Hién nay, thudc va cac san pham tir duoc lidu co xu
hudng dugce ngudi tiéu dung lya chon bai tinh hiéu qua,
kha ning giam thiéu tac dung phu khi sir dung lau dai.
Trau khong (Piper belte Piperaceae) con duoc biét dén
nhu mét ngudn duoc liéu giau tiém ning, dwoc bao céo
rong rdi vé hoat tinh khang vi sinh vat gay bénh tai
khoang miéng [1-4]. Nim 2012, nhom tac gia Nguyén
Dinh Nga di tién hanh tiéu chuin hda cao Trau khong
(cao TrK) nhung sir dung cac dung moi doc hai nhu
dichloromethane dé tinh ché phan doan c6 hoat tinh
khang manh Candida spp [1, 2]. Vi vay, nam 2020,
nhém tac gia Pham Bén Chi, Nguyén Dinh Nga di tién
hanh nghién ctu cai tién quy trinh chiét xuat cao 14 TrK
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cling can duoc ching minh V& tinh an toan, hoat tinh
chéng oxi hoa ciing nhu hoat tinh khang viém.

2 Pbi tuong va phuong phap nghién ctu

2.1 Péi tugng nghién cau

2.1.1 Mau thtr

Cao TrK di duoc tiéu chuan hoa, dugc cung cap boi
nhém tac gia Pham Bén Chi va cong su (2020) [4-7].
Quy trinh chiét cao TrK:

Nwéc

| LaTraukheng

100°C, 3 gi&
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L4 TrK tuoi thu mua duoc ria sach, cit nho va chiét
bang phuong phap dun sbi trong nudc ¢ 100 °C (ti 1¢
khéi lugng TrK/thé tich nuéc 1a 1:5) trong 3 gio. CO
dich chiét thu dugc dén khoang 1/10 thé tich ban dau
thu duoc dich Co.

Tiép theo, thém con 96 % vao dich Co Vi ti 18 dich Co:
con 96 % (1:16) thi xuat hién taa, loc thu lay dich Ci.
Dich chiét C; dwoc cd cach thiy, thu duoc cao TrK.

Dich nwéc néng ‘

Cd 1/10 Vipan aau

Dich Gy

Cbén 96%, loc

Bay hoi dung

Hinh 1 Quy trinh chiét va c6 cao TrK

Bang 1 Chi tiéu cao TrK di duoc tiéu chuan hoa [7]

Chi tiéu

Miic chét lwong

Phuong phép thir - TLTK

Hinh thac cam quan

Pic, sanh, mau nau den va c6 mui thom
dac trung

Phu luc 1.1, DDVN V , Dua vao nhan
Xét cam quan

Can khong tan trong
nuGc

Khong qua 3 % (tinh trén luong cao kho
kiét)

DDVN V, trang 1387-1390
(0,1000 g cao)

Mat khi luong do lam
kho

Khoéng qua 20 %

Phy luc 9.6, DDVN V, Su dung can
hong ngoai, (0,100 g, 105 °C)

Du luong hda chat bao
vé thuc vat

Khéng qué 20 ng/kg cao (ppb)

Phu luc 12.17 -45-52 ,DBDVN V
GC-MS/MS

Gigi han nhiém khuan

Tong s6 vi sinh vat hiéu khi < 10* CFU/g
Tong s6 nam < 102 CFU/g

Phy luc 13.6, DDVN V, Cay trii bé
mat voi luegng mau 0,2000 g, do pha
lodng toi thiéu 100 lan

Ham lugng Pb

Khong qua 20 pg Pb/ngay

Phy luc 9.4.8 - 9.4.11 - 4.4, DDVN V

vat

F AAS (0,5000 g cao)
Pinh lugng Phai cho ham lugng HC trong cao TrK > | Phu luc 5.3, DBVN V
hydroxychavicol (HC) | 15 % HPLC - PDA
Hoat tinh khéng vi sinh | MIC = (2-4) mg/mL, (C. albicans ATCC | CLSI M07

10231); MIC = (62,5-125) oc, (S.mutans
ATCC 35668

Vi pha loang trong méi truong thach

2.1.2 Dbi twgng nghién ciru

Chuét nhit trang duc, ching Swiss albino, (6-8) tuan
tudi, khdi lugng trung binh (22 + 2) g, dugc cung cap
bai Vién Vic-xin va Sinh pham Y té Nha Trang. Chuot
khoe manh, khong di tat, khdng cd biéu hién bat
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thuong, dugc nudi 6n dinh trong méi truong tién hanh
thi nghiém 5 ngay. Chuét dugc nudi trong bocal nhua
c6 16t 16p trdu ¢ day. Chudt dugc cung cap day du thic
an va nudc udng trong subt thoi gian thir nghiém.
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2.1.3 Hoa chit

Carrageenan 1 % (Sigma Aldrich, USA) pha trong
dung dich nuéc mudi sinh Ii.

Dung dich chéng thim Ornano imbidente (Ugo Basile,
Italy) pha trong 1 mL v&i 250 mg NaCl trong 500 mL
nudc cat.

Diclofenac (vién nén Voltaren 50 mg, Novartis, Italy).
DPPH - Sigma Aldrich

Quercetin - Sigma Aldrich

Methanol - Sigma Aldrich

2.1.4 Thiét bi

May do thé tich chan chudt Plethysmometer Ugo Basile
May do quang phé UV-Vis.

Can phan tich, can ki thuat, falcon 15 mL, falcon 50 mL,
eppendorf 2 mL, micropipet 1.000 pL, micropipet 100
pL, micropipet 10 pL.

2.2 Phuong phap nghién cuu

Khao sat hoat tinh chéng oxi hoa in vitro bang phuong
phap khtr gbc tw do DPPH

Nguyén tic: DPPH 1a mét gbc tu do bén, dung dich cé
mau tim, budc séng cuc dai hap thu tai 517 nm. Céc chat
¢6 kha ning chong oxi hda s& trung hoa géc DPPH bang
céch cho hydrogen, 1am giam d6 hap thu tai budc song
hap thu cuc dai ban dau, mau caa dung dich phan @ng s&
nhat dan, chuyén tir tim sang vang nhat [10].

Tién hanh thi nghiém: phan tng khtr gbc tu do cua cao
TrK bang phuong phap DPPH [10] dugc thuc hién nhu
sau:

- Cao TrK duoc pha trong nuéc tao dung dich nén
1,000 pg/mL. Sau d6 pha loang thanh cac dung dich c6
nong do tir (0 t6i 100) pg/mL.

- Quercetin pha trong methanol véi néng do me
100 pg/mL, sau d6 pha loang thanh cac dung dich c6
nong d¢ khac nhau tir (0,5 téi 4) pg/mL.

- DPPH duoc pha trong methanol & néng do 0,1 mM,
bao quan trong t6i ¢ nhiét ¢ phong.

- Cho 100 pL miu cao thir hoic miu ddi ching
quercetin & cac nong do khac nhau vao ependorf, sau
d6 thém 400 pL DPPH va lc déu, giit 6n dinh trong tdi
& nhiét d6 phong trong 30 phat. Po d6 hap thu quang
phd & bude song 517 nm.

Tién hanh do mAu thir, mau ching dong thoi véi mau
ching am (nuéc + MeOH), méu tring (cao TrK +
MeOH). Thi nghiém lp lai 3 lan, 1iy gi4 tri trung binh.
Tinh hoat tinh chéng oxi héa (HTCO) theo cong thirc:
ODthi — ODtréng

— X 100
ODchL'mg - ODChL’rng am >

HTCO (%) = <1

OD: d6 hap thu cuia mau ching am

ODni: d6 hap thu ciia mau thir

ODching: 0 hip thu cia mau dbi ching

ODuing: 3 hap thu cia mau trang

2.2.1 Khao sat doc tinh cap duong udng trén chudt nhat
trang

Thi nghiém khao sat doc tinh cap cua cao TrK dugc
tién hanh theo phuong phap liéu ¢ dinh theo Hudng
dan cua OECD 423 [11].

Dau tién, cho chudt nhin d6i it nhat 12 gio trudc khi
tién hanh thi nghiém. Chudt dwoc chia ngau nhién
thanh 2 16, m&i 16 géom 6 chuot.

L6 1: chudt binh thudng udng nudc cat (dbi chang sinh
1.

L6 2: chudt binh thuong udng cao TrK liéu

5.000 mg/kg trong lugng chuot

Tat ca chudt uéng nuéc cat hoac cao TrK liéu duy nhat
5.000 mg/kg véi thé tich ti da 50 mL/kg trong luong
chuot vao 9 gio sang [11-13].

Sau khi chudt udng thudc, tién hanh theo di va ghi nhan
cac cir dong tong quat, biéu hién vé hanh vi, trang thai
long, an udng, ghi nhan ti I¢ tir vong cua chugt trong
vong 14 ngay [12]. Tir d6 xéac dinh liéu gay chét 50 %
con chudt (LDsp).

Bang 2 Bang phan loai hoa chét theo mac d6 doc dua vao
LDso theo OECD [11].

Cap d Cn n Liéu LDso gan
d%c Mire do dgc diing (mg/?(g)

1 |Cucdoc tir 0 dén <5
2 |Ratdoc > 5 dén < 50
3  |Pac > 50 dén < 300
4  |Poc vira > 300 dén < 2.000
5  [Doc thap > 2.000 dén < 5.000
6  |Gan nhu khong doc >5.000

2.2.2 Khao sat tac dong khang viém cap trén mé hinh
gay viém ban chan chuét bing carrageenan.

Nguyén tic: mé hinh khang viém duoc thuc hién bang
cach gay phu chan chudt bang carragenan [14].
Carragenan la polysaccharid cAu tao tir cac polymer cua
B-(1,3)-D- galactose va B-(1,4)-3,6-hydroD-galactose.
Do 14 hop chat cao phan tir nén khi vao trong co thé,
carrageenan tré thanh khang nguyén théng qua co ché
mién dich khang nguyén khang thé. Mirc do viém tdi
da ¢ trong thoi gian (3-5) gio. Mau co tac dung khang
viém s& lam giam muc d6 phu chan chugt. Carragenan
gay viém cip theo 2 pha: pha 1 giai phong histamine,
serotonin; pha 2 giai phong bradykinin, protease,
prostaglandin, lysosom [14].
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Thuc hién:
Chudt duc dugc chia lam 5 16 (8 chudt/16), sao cho Vo
(thé tich ban chan chudt truée khi gdy viém - do bang
thiét bi Plethysmometer, Ugo Basile, Italy) khac biét
khong c6 ¥ nghia thong ké.
L6 1 (sinh 1i): ubng nudc cat
L6 2 (chting bénh): udng nudc cat
L6 3 (ching dwong): udng diclofenac 5 mg/kg
L6 4 (TrK 200): udng cao TrK liéu 200 mg/kg
L6 5 (TrK 400): ubng cao TrK liéu 400 mg/kg.
L6 6 (TrK 800): ubng cao TrK lidu 800 mg/kg
Chut duoc nhin d6i 12 gid va cho udng nudc cat hozc
diclofenac hoic cao thir voi thé tich 10 mL/kg trong
lwong chudt. Sau khi ubng nudc cit, diclofenac va cao
thir 1 gio, chudt & cac 16 tir 2 dén 6 duoc tiém 0,025 mL
dich treo carrageenan 1 % vao gan ban chan phai sau
dé gy viém ban chan; chuot 16 sinh 1i dwoc tiém dung
dich NaCl 0,9 %. Sau d6, tat ca chuét dugc cho vao
Idong c6 gia d& dé tranh nhidm trung chan. Po thé tich
ban chan chudt lan luot sau (1, 3, 5, 24, 48, 72, 96, 120
va 144) gio (Vi) sau khi gay viém.
Mtre @6 phu ban chan chuét X (%) dugc tinh theo cong
thuc:

X (%) = [(V: —Vo)/Vo] x 100
Trong d6 Vo va Vi thé tich chan chuot tai thoi diém
trirde va sau khi gay viém (mL)
Sau khi do thé tich ban chan o thoi diém (24, 48, 72,
96, 120 va 144) gio, chudt duoc cho ubng nudc cit,
diclofenac hoic cao TrK 01 lan/ngay trong 7 ngay.
Xur Ii két qua va phan tich thong ké
Két qua dugc trinh bay & dang gia tri trung binh £ SEM
(sai sb chuan cua gid tri trung binh). Su khac biét gitra
cac 16 dwoc phan tich bang phép kiém One-way
ANOVA, paired sample t-test, Kruskal-Wallis va Mann-
Whitney véi phan mém SPSS 22 [15]. Su khac biét co y
nghia théng ké khi p < 0,05.

3 Két qua nghién ctu

3.1 Két qua hoat tinh chdng oxi hoa cua cao TrK
Dung dich DPPH c6 mau tim c6 d6 hap thu ¢ budc séng
517 nm, khi c6 su hién dién cua céc chat khang oxi hoa
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& ndng do thich hop, dung dich s& chuyén sang mau
vang. Do d6, gia tri OD cang thap chirng to kha ning
trung hoa gbc tu do ciia chat chdng oxi hda cang cao.
Két qua khao sat hoat tinh chéng oxi hoa in vitro bang
phuong phap DPPH cua cao TrK & céc nong do khac
nhau (20, 40, 60, 80 va 100) pg/mL duoc trinh bay
trong Bang 3 va Hinh 2.
Thong qua két qua Bang 3, ta thiét 1ap duoc phuong
trinh thuc nghiém tuyén tinh y = ax + b trong khoang
ndng d6 tir 2 dén 14. Thay y = 50 dé tim x va xéac dinh
ICso cia mau thir (v6i x 13 ndng do cua miu thir co
HTCO bing 50 %).

Bang 3 Hoat tinh chéng oxi hda in vitro bang

phuong phap DPPH cua cao TrK

ML Nong dé cua Hoat tinh
thir cao TrK chong oxi hoa

(ng/mL) (HTCO %)
1 2 15,14
2 4 26,90
3 6 38,45
4 8 49,94
5 10 60,46
6 12 70,39
7 14 79,42

HTCO ctia Cao Trau khéng (%)
100

20
y = 5,3899x+ 5,5528

60 R?=0,9979

40

20

Hoat tinh chéng oxy héa (%)

0 2 4 6 8 10 12 14
Néng d6 cao Trau khéng (ug/mL)

Hinh 2 Hoat tinh chdng oxi héa in vitro bang phuong phap
DPPH cua cao TrK

Tuong tw, nghién ctru ciing tién hanh xac dinh gia tri 1Cso
cua chéat ddi chung quercetin va hydroxychavicol (hoat
chit chinh trong cao TrK). Két qua duoc trinh bay ¢ Bang
4, Hinh 3 va Hinh 4.
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Bang 4 Hoat tinh chong oxi hoa in vitro bang phuong phap DPPH cua quercetin

Miu|  Ndne dé ciia Hoat tinh chéng Nong do cia Hoat tinh chéng
thir uerceﬁn ( /mL) oxi hda hydroxychavicol oxi héa
q HE (HTCO %) (ng/mL) (HTCO %)

1 0,5 9,97 0,5 25,74

2 1,0 16,04 1,0 31,44

3 15 22,85 2,0 46,98

4 2,0 30,44 3,0 57,49

5 2,5 38,86 4,0 69,00

6 3,0 46,31 5,0 78,91

7 35 53,57

8 4,0 59,11

HTCO cua quercetin (%) HTCO cua hydroxychavicol %)
—~ 80 =
< 2 y=14,532x+ 1,9477 % 100 v =11,94x+20,747
£ w0 R*=0,998 2 80 R2 = 0,9947
& so %‘ 60
2 40 &
“5 30 2 40
£ 2 £ 20
Z 10 =
0 0,5 1 1,5 2 2,5 3 3,5 4 = 0,0 10 20 30 4.0 50

Néng dé ciia quercetin (pg/mL)

Hinh 3 Hoat tinh chdng oxi hoa in vitro bang phurong
ph&p DPPH cua chiung duong quercetin

Nong do hydroxychavicol (pg/mL)

Hinh 4 Hoat tinh chong oxi hda in vitro bang phuong phép

DPPH cua hydroxychavicol

Két qua tong hop vé phuong trinh tuyén tinh, gié tri ICso ciia cao TrK, quercetin, hydroxychavicol dugc trinh bay

o Bang 5.
) Bing 5 Két qua khao sat hoat tinh chéng oxi hda in vitro cua cao TrK, quercetin va hydroxychavicol
Mau thir Phuong trinh tuyén tinh R? ICso (ng/mL)
Cao TrK Y =5,3899x + 5,5528 0,9979 8,25
Quercetin Y = 14,532x +1,9477 0,9980 3,07
Hydroxychavicol Y =11,94x + 20,747 0,9947 2,45

Nhan xét: két qua cho thay rang hiéu qua trung hoa géc
tu do DPPH cua cao TrK ting tuyén tinh véi nong do.
Khi ndng d6 tang tir 2 pg/mL t6i 14 pg/mL thi hiéu qua
loai bo gdc tu do ciing ting dan tir 15,14 % téi 79,42
%. Cao TrK c6 kha ning trung hoa cac gbc ty do DPPH
V61 phuong trinh Y = 5,3899 x + 5,5528 va vai gia tri
ICso 12 8,25 pg/mL, thap hon 3 1an so voi chat d6i
chung quercetin véi gia tri ICso 1a 3,07 pg/mL va thap
gap 4 lan so véi hydroxychavicol (ICso = 2,45 pg/mL).
Hon nita, nhom tac gia da dinh lugng cao TrK c¢d ham
luong hydroxychavicol chiém khoang 20 % trong cao
téng [7], vi thé tinh khéng oxi hoa cua cao tong kém
gap 4 1an so véi chat chuan hydroxychavicol. Do dé,
két qua thu dugc 1a hoan toan phu hop.

Tir két qua cho thay, cao TrK c6 hoat tinh khang oxi
h6éa manh, c6 tiém nang st dung nhu mot chét chéng
oxi hoa tu nhién, lam giam thiéu viéc tao ra cc géc tu
do, giam bot cac bénh do stress oxi hoa gay ra nhu viém
cép, viém man tinh, nham ung dung tao ra san phém
diéu tri bénh rang miéng. Do do, tiép tuc tién hanh khao
sat hoat tinh khang viém cling nhu tinh an toan ctia cao
TrK.

3.2 Két qua doc tinh cap duong udng trén chudt nhit
trang

bé khéng dinh co s& khoa hoc vé do an toan cua cao
TrK d6i véi chuot thir nghiém, ché pham da duoc khao
sat kha ning gy doc tinh cap. Sau 72 gio udng 1 liéu
duy nhit cao TrK v&i ndng d6 5.000 mg/kg trong lwong
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chudt (thé tich 50 mL/kg trong luong), tat ca chudt déu
khoe manh, ctr dong binh thuong, khong co biéu hién
co gidt, tidu chay hay xu 16ng, thd gip. Bén canh do,
chudt dn udng va di chuyén binh thudng trong subt 14
ngay thir nghiém.

Doc tinh chia 1am 2 loai doc tinh cap (14 ngay) va doc
tinh ban truong dién (6 thang). Theo hudéng dan cia Bo
Y té va OECD 423 thi md hinh doc tinh cp cin theo
ddi ti 16 sbng/chét va khdi luong chudt. Khi di xac dinh

Bang 6 Ti lé chuot séng/chét ¢ cac 16 thir nghiém
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duoc doc tinh cép ctia chudt voi lidu LDso, tién hanh
thir nghiém ddc tinh ban trudng dién (6 thang) va theo
ddi cac chi sb vé sinh hoa. Khi xé4c dinh duoc cao co
hoat tinh khang viém, méi can thir doc tinh ban truong
dién vi ban truong dién kéo dai 6 thang, can nhiéu chudt
hon va tén nhiéu chi phi cho cac loai xét nghiém hon,
nén khi da chic chan cao c¢6 hoat tinh khang viém thi
m&i thir ban truong dién. Pay 14 trinh tu ciia mot nghién
clru tién 1am sang.

L6 thé nghiém

S6 chudt thir nghiém

S6 chudt chét | Ti ¢ chudt chét (%)

L6 1 (ddi ching sinh If) 6

0 0

L6 2 (cao TrK liéu 5.000 mg/kg) 6

0 0

Anh huéng cua cao TrK dén trong lwong chudt tai 2 thoi diém trude va sau thir nghiém
Bang 7 Su thay ddi trong lrong chugt trong qua trinh thir nghiém

_ Két qua can ning (g)
L6 thir nghiém (n = 6) — - -
Truwéc TN (To) | Cuoi thiv nghiém |Khoi lwgng gia ting
L6 1 (sinh Ii) 29,13 +£1,13 43,42 £ 2,19 1429+ 1,51
L6 2 (TrK 5.000 mg/kg) 28,02 + 0,86 39,35 + 1,45 11,33 + 1,26

Bang 7 cho thiy chudt ¢ 2 16 thir nghiém déu ting trung
binh khoang (11-14) g trong vong 14 ngay. Su khac biét
vé trong lugng chudt giita 2 16 khong c6 ¥ nghia thong
ké (p > 0,05). Pidu do6 cho thiy cao TrK khong lam anh
hudng dén can ning ctia chudt thir nghiém.

So sanh khdi luong dé biét rang chudt udng cao TrK
van tang trong luong. Piéu nay ciing cho thiy cao TrK
khong co doc, vi néu mot con vat bi trang doc thi trong
luong chudt c6 thé giam sut.

Tu nhitng két qua trén cho thay, cao TrK khong gay ra
doc tinh cap cho chudt thi nghiém ¢ liéu 5.000 mg/kg
trong luogng chudt. Khi nong do cao chiét 5.000 mg/kg
khong gay chét chuot thi nghiém, didu nay c6 nghia gia
tri LDso ¢ khoang cao hon 5.000 mg/kg trong luong
chugt. Theo GSH (Globally Harmonised System for
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Classification of Chemicals), LDso ctia cao TrK duoc
xép vao phan loai 6 — chat gan nhu khong c6 doc tinh
[11]. Theo BS Trung Pam (2014), liéu thir tic dong
duoc li thuong vao khoang 1/10 LDs, (trong gidi han
tir 1/5 t6i 1/20 cia LDsg) [13]. Theo nghién ciu cua
Badrul Alam et al (2013) cho thiy cao chiét methanol
14 TrK 200 mg/kg co tac dong khang viém [16]. T do,
nghién ciru sir dung liéu (200, 400 va 800) mg/kg cao
TrK dé tién hanh cac thir nghiém duoc Ii tiép theo nhu
thu nghiém khang viém.

3.3 Khao sat tac dong khang viém cua cao TrK

Sy thay d6i do sung phu chan chudt cua cac 16 thu
nghiém theo thoi gian (AV) dugc trinh bay ¢ Bang 8 va
Hinh 5.
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Do sung phi chan chudt theo thoi gian
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AV AV3 AVS AvV24 AV4s AVT2 AVS8 AV120 AVi44

—+—sinh Iy
—m—TrkK 200 mg/kg

—a&— chirng bé&nh
—a— TriK 400 mg/kg

—m— Diclofenac 5 ma/kg
Tri 800 mg/kg

Hinh 5 DP§ sung phu chan chudt cua céc 16 thir nghiém theo thoi gian (AV)

Bang 8 Su thay d6i do phil chan chudt theo cac 16 thir nghiém (%)

D6 phu chéan chudt theo thoi gian (%)
AV1 AV3 AV5 AV24 AV48 AV72 AV96 AV120 AV144

Sinh I 811~ 618 9,40 6,18 5,22 3,14 314| 218 218
+ 1,46 + 1,36 + 2,02 + 1,36 + 1,53 + 154 + 154 +1,43 +1,43

Chime bénh 50,09%#| 70,21%#| 83,37 77,20%% | 60,71%# 49,13%#| 43,82 |  42,86"#| 33,30
R + 3,43 + 2,69 + 3,65 + 4,64 + 3,03 + 3,29 + 2,34 +2,81 + 3,49
Diclofenac 5| 26,017"## |23 83™"# | 37 75™"##| 24 08™"## | 16,70™" | 13,577, | 11,67"7"## |11 57"##| 8 43" ##
mg/kg +2,83| #+2722 + 4,22 +2,57| #+160| *#+ 156 + 1,65 + 1,65 + 1,58
TrK 200 25,32 ## 4 | 30,43 ### | 39, 34" ### 137 664 | 28,377 #H | 21 317 | 17,237 ## | 15,147 | 13 147 #
mg/kg 4,04 + 6,18 + 4,93 6,58 +3,81| #4318 + 2,89 +2,37 + 1,48
TrK 400 25,807 ### | 29,73 || 34,627 ### | 40,627, | 24,767 ### | 19,87 #1987 14,90 ### | 9,85
mg/kg +2,89| ¥+ 1,96 + 2,45 #4235 +2,33 +2,25| #4216 +1,80| ###+1,89
TrK 800 22,607 ### | 38,38™"### | 43 AT | 35 187 #H | 30,057 #H# | 20, 75THE | 21 BOTTHH | 17 71T | 14, 51
mg/kg +244| +531 + 3,58 + 524 +4,23 + 3,56 + 3,88 + 3,32 + 1,42

* *k xRk [an ot p < 0,05; 0,01; 0,001 khac biét c6 y nghia thong ké so véi chirng bénh cling thoi diém khao sat.
# # #% [an luot p < 0,05; 0,01; 0,001 khéc biét co ¥ nghia théng ké so vai sinh I cling thoi diém khao sat.

Bang 8 cho ta thiy mirc d6 sung phu chan chudt & 16
sinh i cho véi cac 16 chudt con lai khac nhau c¢6 y nghia
thong ké (p < 0,001). Piéu nay chimg to rang thao tac
tiém khong lam anh hudng téi tinh trang sung viém ban
chan chudt.

Sau khi tiém dung dich carrageenan 1 %, d§ sung phu
chan chuét & 16 ching bénh cao hon so vai 16 sinh i ¢
tat ca cac thoi diém khao sat, c6 ¥ nghia thong ké (p <
0,001) va d6 sung phu cao nhét roi vao khoang (3-5)
gio sau tiém, dat khoang 75 %. Diéu nay ching to md
hinh d4 gay thanh cong tinh trang viém bang céch tiém
duéi da dung dich carrageenan 1 % véi liéu 0,025
mL/con chuét.

L6 chirng duong diclofenac 5 mg/kg lam giam ro rét do
phu chén chuét, thap hon c6 ¥ nghia thong ké so véi 16
chimg bénh (p < 0,001) & tat ca cac thoi diém khao sat.

Cu thé nhu sau: do phu chan chudt ¢ cac thoi diém (1,
35, 24,48, 72,96, 120 va 144) gio cua 16 diclofenac
lan luot 1a (26,01; 23,83; 37,75, 24,08; 16,70; 11,57,
11,57, 11, 57 va 8,43) % so v6i chimg bénh 1an luot 1a
(50,09; 70,21, 83,37, 77,20; 60,71; 49,13; 43,82; 42,86
va 33,30) %. Tir d6, cho thiy rang mé hinh gdy phu
chan chugt bang carrageenan 1 % dép tng tot v6i thude
dbi chung diclofenac 5 mg/kg.

So sanh muzc d6 phu chan chugt giza 16 chirng bénh va
316 cao TrK

Mtrc d6 phu chan chuot ¢ 3 16 cao TrK (200 , 400, va
800) mg/kg thap hon so vai 16 ching bénh ¢ tat ca cac
thoi diém khao sat, c6 ¥ nghia thdng ké (p < 0,05). Piéu
nay chang to cao TrK khoi phat tac dong rat nhanh, sau
2 gior da co thé phat huy duoc tac dung khang viém.
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Murc d6 phu chan chudt & ca 3 cao véi liéu thu (200,
400 va 800) mg/kg khac nhau khong c6 ¥ nghia thong
ké & tit ca cac thoi diém khao sat (p > 0,05). Didu nay
cho thay c6 thé sir dung cao TrK liéu 200 mg/kg cho
cac thir nghiém tac dung dugc li khac nhu khao sét tac
ddng ban truong dién dé han ché lidu ciing nhu han ché
tac dung phu khdng mong muén caa cao TrK.

So sanh mizc d¢ phu chan chugt giza 16 diclofenac 5
mg/kg va 3 16 cao TrK

L6 chudt ubng cao TrK (200, 400 va 800) mg/kg cd kha
nang lam giam d¢ phu chan chudt, nhung mirc d6 giam
khéng bang so vai 16 diclofenac & hau hét cac thoi diém
khao sat, nhung sy khac nhau nay khong c¢6 ¥ nghia
thong ké (p > 0,05). Nhu vay, cao TrK thé hién duogc
hoat tinh khang viém & liéu udng (200, 400 va 800)
mg/kg, twong dwong voi thube ddi chiing diclofenac
licu 5 mg/kg.

4 Ban luan

Hoat tinh chdng oxi hoa in vitro caa cao TrK duoc danh
gia bang thir nghiém bt goc ty do DPPH, lam giam
mau tim cuaa goc ty do. Trong thir nghiém nay, sir dung
chit dbi chung 1a quercetin vi da dwoc nghién cau la
mat chat chdng oxy hda hiéu qua, dong vai tro quan
trong trong viéc duy tri ndng do can bang cia ROS va
qua trinh peroxy hoa lipid [17], giap ngan chan hoac
lam cham cac qua trinh oxi hda dién ra trong té bao.
Két qua c6 thay, cao TrK cd hoat tinh chdng oxi hoa
V6i gia tri 1Cso 1a 8,25 pg/mL, thap hon 3 lan so voi
quercetin (ICso 12 3,07 pg/mL) va thap gip 4 lan so voi
hydroxychavicol (ICso = 2,45 pg/mL). Diéu nay ciing
hoan toan hop li vi cao TrK nay dinh luvong c6 ham
lwong hydroxychavicol chiém khoang 20 % [10]. Nam
2020, theo nghién ciru ciia Bui Thanh Tuing vé tac dung
chdng oxi héa cua céac cao chiét ethanol 50 % TrK va
cac phan doan dich chiét voi cac dung mdi n-hexane,
ethyl acetate (EtOAc) va n-butanol (n-BuOH) [18], két
qua cho thiy phan doan dich chiét EtOAc c6 tac dung
chéng oxi hda cao nhat 1Cso: (15,54 + 0,48) pg/mL, sau
d6 1a dich chiét ethanol toan phan ICso: (31,31 % 0,12)
Mg/mL va phan doan n-hexan ICso: (83,67 %= 0,14)
pg/mL, thap nhat 13 phan doan n-BuOH ICso: (95,60 +
0,37) pg/mL. Két qua nghién ctru di chi ra rang phan
doan EtOAc tir 14 TrK c6 tiém ning chdng oxi hda, kha
ning trong phong ngira va diéu tri viém khép, gout
[18]. Ngoai ra, cac nghién ctru trude day da xac dinh
dugc mot s6 hop chat phenol trong 14 cua P. betle bao
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gom p-sitosterol, axit dotriacontanoic, tritriacontane,
axit stearic, hydroxychavicol, chevibetol va
allylpyrocatechol, cung véi cac glucosit caa ching.
Nhiéu hop chét trong sé nay bao gom chevibetol,
hydroxychavicol va allylpyrocatechol cé cac hoat dong
chéng oxi héa [19]. Qua nhiing két qua dé, nhan thiy
cao TrK c6 tiém niang phong ngira tac dong co hai cia
céc goc tu do, diéu trj t6t cac bénh vé viém ching han
nhu giam lam triéu ching viém trong rang miéng.

Mb hinh in vivo, liéu gay chét 50 % (LDso) s6 luong
chudt nhat tring Swiss albino ciia cao TrK dugc X&c
dinh 16n hon 5.000 mg/kg trong lugng chudt. Theo
phan loai doc tinh cap cia GHS (Globally Harmonised
System for Classification of Chemicals) [11], nhiing
chat cd gia tri doc tinh cp LDso trong khoang > 5.000
mg/kg duoc coi 1a chat gan nhu khong doc. Két qua nay
tuong dong vai nghién ctru doc tinh cua céc loai Piper
[20], cho thdy LDso chiét xuat thd caa TrK cao hon
5.000mg/kg dwoc phan loai 3 & mirc nhe gan nhu khong
doc. Mot nghién ciru khéc vé thir nghiém doc tinh cap
bang mé hinh liéu ¢ dinh (300 va 2.000) mg/kg da
chirng minh cao TrK khéng thé hién doc tinh cap ¢ lidu
(300 va 2.000) mg/kg [21]. Theo [13] liéu an toan thir
tac dong duoc li vao khoang 1/10 LDso. Theo [16], cao
chiét methanol 14 TrK 200 mg/kg c6 tac dong khang
viém. Tir do, tac gia str dung liéu (200, 400 va 800)
mg/kg cao TrK dé tién hanh cac thir nghiém dwoc li tiép
theo nhu thir nghi¢m khang viém.

MG hinh gdy viém ban chdn chugt bang carrageenan 12
mo hinh thir tac dung khang viém kinh dién, don gian,
thuén tién, thoi gian tién hanh nhanh, tao do6 phu on
dinh nén nghién caru da chon mo hinh nay. Carrageenan
gdy phan ung viém tién trién theo 2 pha (pha 1 dic
trung boi sy phong thich histamin, serotonin va cac
kinin, pha 2 diac trung boi sy phdong thich
prostaglandin) phu hop dé nghién ciru cac chat/dugc
lidu c6 tac dung wre ché riéng 1¢ hodc dong thoi cac chit
trung gian hoa hoc. Két qua khang viém cho thiy, cao
TrK lidu 200 mg/kg déu thé hién tac dung lam giam do
sung phu chan chugt so v6i 16 chiing bénh, c6 y nghia
thong ké (p < 0,05) & tat ca cac thoi diém khao sat (1,
3,5, 24, 48, 72, 96, 120 va 144) gio sau tiém. So véi
diclofenac 5 mg/kg, cao TrK lidu 200 mg/kg thé hién
hoat tinh khang viém tuwong duong véi thudc
diclofenac, khac biét khong c6 ¥ nghia thong ké.

Két qua nay twong tu v6i nghién ciru cua Badrul Alam
va cong su (2013) [16] véi liéu 200 mg/kg caa cao chiét
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methanol TrK cé kha nang lam giam d¢ phu chan chuot
rd rét. Ngoai ra, tac gia con chirng minh dugc kha nang
chdng oxi héa cua cao chiét methanol bang phuong
phap DPPH, ONOO- va tong ROS Vvéi cac gié tri 1Cso
lan luot 13 (16,33 £1,02; 25,16 £ 0,61 va 41,72 + 0,48)
ng/mL. Diéu nay cang chang to Trk 1a mot dugc liu
quy hiém, c6 tiém ning vé chéng oxi hda, chong stress
oxi hoa va tir d6 c6 thé han ché dugc cac qué trinh viém,
ton thuong té bao xay ra. So sénh, cao TrK cua tac gia
VGi gia tri 1Cso 1a 8,25 pg/mL thé hién hoat tinh chbng
oxi hoa cao hon cao chiét methanol cua tac gia Badrul
g4p 2 lan, thé hién tiém nang vé khang viém manh cua
cao TrK [16].

Hoat tinh khang viém cua cao TrK c6 thé giai thich nho
vao ham lugng hydroxychavicol tn tai trong cao chiét
— chiém khoang 20 %. Hydroxychavicol dugc xem la
mot chét c6 hoat tinh chéng oxi hoa, khang viém manh.
Diéu nay thé hién nhd vao su e ché peroxy héa lipid,
trc ché déng ké yéu t6 TNF-alpha trong té bao bach cau
trung tinh [22]. Ngoai ra, hoat tinh chéng oxi héa ciia
cao chiét c6 mai lién quan mat thiét toi kha ning khang
viém. Nhu da biét, stress oxi hoa xay ra khi mat can
bang giira viéc san xuat goc ty do va cac chat chdng oxi
hoa. C6 nhiéu dang gdc tu do, trong d6 c6 nhém chinh
la nhém c6 oxigen hoat dong (Reactive oxigen Species:
ROS). ROS duoc tao ra tir cac t& bao biéu mé, té bao
viém, té bao mién dich [23].0 trang thai binh thuong,
ROS ¢6 vai tro sinh 1i nhu diét vi sinh vat, 12 thé truyén
tin thir phat (H202), diéu hoa tai nap va sao ma thdng
tin, ting sinh va biét hoa té bao. Du thira ROS s& gay
oxi hoa cac dai phan tir, oxi hoa lipid, gy ton thuong
mang té bao, protein va ADN, c6 thé khai phat va tién
trién cac bénh Ii viém nhiém. Viéc du thira ROS gay ra
tinh trang stress oxi hda, kich hoat cac yéu té phién ma

(NF-xB, AP-1, HIF-10, Nrf-2), thuc diy su biéu hién
cuia gen tién viém dan toi cam tng cac protein nhu
ICAM/VCAM, MCP-1, TNF-q, yéu t6 ting truéng,
TGF-B va giy viém. Do d6, viém va ROS c6 méi quan
mat thiét vai nhau [8, 24]. Vi vay, hoat dong loai bo cac
gc tu do cua cac chat chdng oxi h6a manh duoc xem
xét 1a nguon tai nguyén day hira hen trong diéu tri viém.
Vi thé, theo phuong phap DPPH, cao TrK c6 hoat tinh
chbng oxi hda manh véi 1Cso 8,25 pg/mL, cé thé lam
giam sy hinh thanh géc tu do, ngan chan sy oxi hda lop
phospholipid mang té bao — nguyén nhan dan t6i phan
{rng viém cua co thé.

Hon nira, viém trong cac bénh li raing miéng do vi sinh
vat gay ra ciing cO biéu hién sung, néng, do, dau. Vi
vay, hoat tinh khang viém cua cao TrK c6 thé 1am giam
duoc tinh trang viém trong bénh li rang miéng.

Tir nhitng két qua trén, cho thdy c6 thé bao ché san
pham dang vién nhai gel dé diéu tri bénh 1i ring miéng.

5 Két luan

Cao TrK khong gy ra doc tinh cdp cho chudt thi
nghiém & ndéng do 5.000 mg/kg trong lwong chudt,
dugc xép vao phan loai 6 — chit gin nhu khong co doc
tinh theo GSH (Globally Harmonised System for
Classification of Chemicals).

Ngoai ra, trén mé hinh gy viém ban chin chudt bang
carrageenan 1 %, cao TrK thé hién tac dong lam giam
d6 phu chan chudt dang ké & lidu 200 mg/kg twong
duong véi d6i chung diclofenac 5 mg/kg.

Lot Cdm on

Nghién ctru duoc tai trg boi Quy phat trién Khoa hoc
va Cong nghé - Pai hoc Nguyén Tat Thanh, ma dé tai
2022.01.18/Hb-KHCN.
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Study on acute oral toxicity, antioxidant and anti - inflammatory activities of betel’s extract (Piper
betle L. Piperaceae)

Nguyen Thi Bach Tuyet®, Hoang Thi Phuong Lien,
Bui Thai Quynh Thi, Nguyen Nhut Truong, Le Thi Quynh Nhi

Pharmacology Department, Faculty of Pharmacy, Nguyen Tat Thanh University
“ntbtuyet@ntt.edu.vn

Abstract The study used standardized betel leaf extract with 96 % alcohol and water. For in vitro study, antioxidant
capacity of betel’s extract was performed by DPPH method - free radical scavenging. In vivo testing was performed
on Swiss albino mice, (6-8) weeks aged, with an average weight of about 22 g. The investigation of acute oral
toxicity was performed at 5,000 mg/kg dosage with a volume of 50 mL/kg of rat, monitoring mortality and toxicity
within 14 days. The anti-inflammatory effect of extract at doses of (200, 400 and 800) mg/kg was evaluated in mice
induced with paw inflammation with 1 % carrageenan. Diclofenac 5 mg/kg was used as a drug reference. The
results showed that betel’s extract showed an antioxidant activity with 1Cso of 8.25 pug/mL, about 3 times worse
than quercetin. This extract does not cause acute oral toxicity at a concentration of 5,000 mg/kg, and is classified
in category 6 — a substance that is almost non-toxic according to GSH (Globally Harmonised System for
Classification of Chemicals). In the carragenan-induced inflammation model, this extract showed a significant
reduction in paw edema in mice at (200, 400 and 800) mg/kg doses (p < 0.05).

Keywords Betel’s extract, DPPH, antioxidant, anti-inflammatory, acute toxicity.
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