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TOM TAT

Trong y hoc cb tmyen Viét Nam, cdy Phén den (Phyllanthus reticulatus Poir.) 1a mot vi thube quy va
thuong dugc sir dung dé thanh nhiét, giai doc, sat tring, loi tiéu, tiéu viém. .. Tuy nhién, cac nghién ctru v& hoat
tinh chong oxy hoa, bao v€ gan cua cdy Phén den Viét Nam con chua dugc thuc hién. Gén day, viéc su dung
cac enzyme nhu CYP450 reductase (CPR) cua gan trong viéc xac dinh hoat tinh bao vé gan in vitro cua cac
chit c6 nguf)n gbc thuc vat dang dugc quan tam boi phép thir nay mang lai hiéu qua hon véi thoi gian thu ngén
va hiéu sudt thir cao. Trong khi d6, cac phép thir chéng oxy héa in vitro sit dung 2.2- diphenyl-1-picryl-
hydrazylhydrate (DPPH), peroxy hoa lipid (MDA) dugc stir dung phd bién va thuong quy ¢ nhiéu phong thi
nghiém trén thé gisi dé xac dinh hoat tinh chéng oxy héa ciia mau nghién ctru. Vi thanh céng trong viée tach
enzyme CPR (6,1 mg) tir dich nhan nuoi (8,7 ml) chung Saccharomyces cerevisiae WR1A2 (5 lit/mé), ching
t6i da str dung CPR nay trong thir nghiém sang loc nhanh hoat tinh bao vé gan & mirc in vitro va cho thiy két
qua kha tuong ddng véi két qua thu duoc tir thi nghiém chdng oxy hoa (phép thir DPPH va MDA). Theo do,
dich chiét nudc cua cay Phén den da thé hién hoat tinh cam ung CPR nhim giai doc cho co thé va bao vé gan.
Dong thoi dich chiét nudc, dich chiét EtOAc, dich chiét tong ciing thé hién hoat tinh chéng oxy hoéa rat tbt
thong qua viéc trung hoa gde tu do ciia DPPH va trc ché qué trinh peroxy hoa lipid v&i SCso trong tmg 1a 13,84

pg/ml, 37,64 pg/ml, 28,31 pg/ml va ICs, twong Gng 145,99 ng/ml, 4,77 pg/ml, 27,58 pg/ml.

Tir khoa: cytochrome P450, DPPH, enzyme CPR, in vitro, peroxy hoa lipid, Phyllanthus reticulatus Poir.

MO DAU

Trén thé gii va tai Viét Nam hién c6 mot s6 thir
nghiém sinh hoc in vitro sit dung 2,2-diphenyl-1-
picrylhydrazyl (DPPH), peroxy hoéa lipid, giam kha
ning chéng oxy hoéa ciua sit (Feric reducing
antioxidant power - FRAP), kha ning chéng oxy hoa
twong duong cua Trolox (Trolox equivalent
antioxidant capacity - TEAC)... dé nghién ctru hoat
tinh chong oxy hoa, bao vé gan cua cac chat héa hoc
¢6 ngudn gdc ty nhién hay tong hop.

Gan 14 co quan 16n nhét trong co thé con nguoi va
dong vat v6i vai trd quan trong trong chuyen hoa dgc
t6, thube... Su chuyén hoa thude, cac doc td & gan can
co su tham gia cia h¢ thong cac cytochrome P450. Mot
trong sb cac cytochrome P450 niay la NADPH-
cytochrome P450 reductase (CPR), mot diflavoprotein

enzyme quan trong trong qua trinh chuyén hoa thube
ctia co thé (Porter, Kasper, 1986). CPR co mit trong
hau hét cac mo co quan va trong ludi ndi chét ciia té
bao gan (Simmons, Kasper, 1989). CPR chiu trach
nhiém chuyén dién tir tdi cac phan tir nhan dién tir, bao
gdm cytochrome-b5 va céc cytochrome P450 enzyme
khac (Murataliev et al., 2004; Guengerich, 2005). Co
thé noi, hoat dong cua CPR 1a yéu t6 bit budc cho su
xuc tac va hoat dong cia nhiéu P450 khac trong co thé,
vi du nhu CYP3A, mt P450 quan trong trong qua trinh
chuyén hoa thude va dao thai thudc. D c6 bao céo cho
théy viéc bat hoat hoat dong cua CPR bé'mg khang thé
don dong dan t6i sy dimg hoat dong hoan toan cua
CYP3A (Yamazaki et al., 1999; 2002). Nhu vay, viéc
cam tmg hoat dong CPR dugc xem 1a khoi ddu cho qua
trinh chuyén hoa céc doc t6, cac thude diéu tri dé bao
vé gan ciia chinh cac té bao gan, ciing nhu ciia co thé.
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Céc thir nghiém hoat tinh bao vé gan da phan
dugc thyc hién & mirc in vivo nhu trén mé hinh
chudt bi giy doc cdp cho gan boi CCly,
acetaminophen... Nhing thir nghiém nay thuong cd
chi phi cao, mit nhiéu thoi gian va higu sudt thir
nghiém thap (mot vai chét/l thi nghiém). Vi vay,
viéc thiét 1ap thir nghiém bao vé gan & muc in vitro
trén t& bao hay sir dung enzyme dwoc xem la lya
chon thay thé hiéu qua, boi hiéu suét cao (hang trim
hop chat/1 thi nghiém) va thoi gian ngén.Vi thé, hé
enzyme cytochrome P450, cu thé 1a CPR duoc coi 1a
dich nghién ctru quan trong trong cdc thu nghiém
bao v¢ gan. Ronneau va dong tac gia (1992) da thanh
cong trong viéc biéu hién nhiéu isozyme cytochrome
P450 nhu cytochrome P450 reductase (CPR) trong té
bao ndm men, co s& quan trong cho viéc thyc hién
phép thir sinh hoc nho kich hoat hé¢ enzyme CPR dé
gidi doc cho co thé, nhim tim kiém hoat chét ¢ hoat
tinh bao vé gan in vitro.

Phen den (Phyllanthus reticulatus Poir.) thudc
chi Phyllanthus, 1a mot loai cdy bui moc nhiéu noi
trén thé giéi nhu & An Do, Bangladesh, Trung Quéc

. O nuéc ta, cdy Phén den moc hoang ¢ ven
duong, ven b khép ca nude. Cay Phén den dugc sir
dung phd bién dé lam thubc chira kiét ly, tidu chay,
thanh nhiét giai doc...Thanh phan hoa hoc ctia Phén
den gOm: tannic acid, friedelin, epifriedelinol,
betulin, taraxerone, beta-sitosterol, glochidonol,
octacosanol, taraxeryl acetate flavonoid, triterpenoid,
courmarin, quercetin... (Sharma, Kumar, 2013). Mot
s6 nghién ctru trén thé gidi chi ra ring dich chiét cia
ciy Phén den c6 tic dung chong oxyyhoa (Aswatha
et al., 2008; Maruthappan, Shree, 2010; Yeasmin et
al., 2015), chdng dung nap duong huyét ciing nhu ha
duong huyét (Kumar er al., 2008, Khatun et al.,
2014), c6 hoat tinh khang viém (Saha et al., 2008;
Khatun et al., 2013), giam dau (Rahmatullah et al.,
2010; Khatun et al., 2013), bao vé gan (Bhawna,
Kumar, 2009), chdng virus viém gan B (Das e al.,
2011). Kumar va ddng tic gia (2012) ciing ching
minh qua ctia cdy Phen den c6 hoat tinh khang viém.
Tuy nhién, & nudc ta cady Phén den lai chua dugc
nghién ctru nhiéu vé cac hoat tinh sinh hoc nay. Vi
vay, trong bao cdo dudi day, chung toi da nghién ciru
hoat tinh chong oxyhoa va bao v€ gan cia cdy Phen
den nham tim kiém hoat chét co tic dung chdng oxy
héa va bao vé gan.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu nghién ciru
Cay Phén den dugc thu hai vao mua hé ¢ ngoai
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thanh Ha N¢i va dugc phan loai bdi TS. Tran
Phuong Anh, Bao ting Thién nhién Viét Nam. Mau
tiéu ban dugc luu gilt tai Phong Thir nghiém sinh
hoc, Vién Cong nghé sinh hoc.

Ching ndm men Saccharomyces cerevisiae
WRI1A2 di duge chuyén gen biéu bién enzyme CPR,
do Trung tim Nghién ciru sinh hoc hé thong va Ung
dung (INSA, Toulouse), Cong hoa Phap cung cép.

Chudt thuin chung dong BALB/c khoé manh, 6-
8 tudn tudi, khong phan biét gidng, khbi luong 26 +
2 g, dugc nudi tai khu nudi dong vat cia Vién Cong
nghe sinh hoc. Chudt duoc nudi trong diéu klen cung
cép day du an thirc an tiéu chuan va nudce udng tu do
tai khu nudi dong vat ciia Vién Cong nghé sinh hoc
trong subt thoi gian thi nghiém.

Céc héa chat nghién ctru khac duge mua tir cac
hang Sigma (St. Louis, MO, USA) Thermo Fisher
Scientific (Waltham, MA, USA).

Phuong phap nghién ciu
Tdch chiét méu thue vit

La va than cay Phén den duwgc phoi kho, chat
nho va nghién thanh bot min, siy kho dén khdi
lwong khong dbi (mdi loai co khdi lwong 1a 3 kg).
Nguyén liéu bot min dugce chiét véi ethanol 96° (3
lin) bing phuong phap ngam dam, loc va co quay
loai dung moi dudi ap suat thap va thu nhan cao tong
s6. Dich chiét n-Hexane, dich chiét CH,Cl, dich
chiét EtOAc va dich chiét nuéc duoc chudn bi bang
cach bd sung nuéc va chiét phan 16p lan luot véi
dung modi n-hexane, dichloromethane va ethyl
acetate.

Xdc dinh khd nang chéng oxy héa ciia dich chiét
thong qua vrc ché peroxy hoa lipid (MDA)

Xac dinh kha ning chdng oxy héa cuia dich chiét
tir cdy Phén den théng qua trc ché peroxy héa lipid
duoc thyc hién theo phwong phap ciia Ngo Qudc Han
va Nguyén Thi Thu Huong (2011), Badmus va dong
tac gia (2011), cu thé 1a: tich ndo chudt, nghién dong
thé trong dung dich dém phosphat (ti 1¢ 1:10) ¢ nhiét
dd 0-4°C. Lay 1 ml dich dong thé ndo; thém 0,1 ml
mau thir & cac nong do; 0,8 ml dém phosphate; 0,1 ml
hé Fenton (FeSO,4 0.1 mM : H,O, 15 mM, ti 1€ 1:1). U
&37°C trong 15 phit. Thém 1 ml TCA10%. Ly tdm
12000 vong trong 5 phut. Ly dich trong cho phan
ung véi Thiobarbituric acid (TBA)(Sigma Aldrich)
0,8% (ti 1& 2:1). U & 100°C trong 15 phut. Lam lanh
va do & budc song A = 532 nm. Trolox dugc sir dung
lam chét ddi chiéu tham khao.
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Hoat tinh chdng oxy hoa (HTCO) théng qua kha
ning trc ché peroxy héa lipid (MDA) dugc tinh nhu
sau: HTCO (%) = [(OD¢ — ODr)/ODc] x 100 véi
OD¢ : Mt d6 quang hoc cia giéng dbi chimg khong
c6 mau thir; ODy : Mat d6 quang hoc clia mau thur.
Gié tri ICsg (Inhibition Concentration at 50% - nong
d6 e ché duge 50% peroxy hoa lipid) s& duge xac
dinh nhd vao phan mém TableCurve 2Dv4.

Xdc dinh dic tinh chéng oxy héa ciia dich chiét
thong qua khd ndng trung hoa goc tw do ciia
DPPH

Xac dinh hoat tinh chéng oxy hoa cua dich chiét
tir cdy Phén den thong qua kha ning trung hoa gdc tu
do ctia DPPH dugc tién hanh theo phuong phép ciia
Yuvaraj va dong tac gia (2013) c6 chinh sira. Trudc
hét DPPH (2,2-Diphenyl-1-(2,4,6-trinitrophenyl)
hydrazyl) (Sigma Aldrich) dugc pha trong methanol
(100%) & ndng d6 0,25 uM. Hat 1 ml cac dich chiét
phan doan ctia Phén den va ascorbic acid (ddi chimg
tham khdo) dd pha & cac ndng do vao cac dng thay
tinh. Thém 1 ml dung dich DPPH d chuan bi & trén vio
céc dng da co sdn mau nghién ctru. U hdn hop & nhiét
d6 phong trong 30 phut. Xac dinh d6 hip thu cua dung
dich sau phan ung tai budc séng 517 nm trén may doc
ELISA.

Giéng c6 dung méi hoa miu nghién ciru va dung
dich DPPH duoc xem la giéng dbi chung. Giéng ¢
sir dung ascorbic acid (Vitamin C) 1a chat d6i ching
tham khao.

Kha ning trung hoa gbc tu do (Scavenging
Activities - SA) sinh ra tir DPPH cua mau thir duoc
tinh theo cong thurc sau: % SA = (ODggi chimg — ODmdu
thir) X IOO/ODdo, chimg (%0) V61 ODg chimg 12 dO hap thu
tai giéng khong chira chét thtr, ODpiu e 18 d0 hap
thy tai giéng chira chat thur. Gia tri SCs (Scavenging
Concentration at 50% - ndng d6 trung hoa dwoc 50%
gbc tu do cua DPPH) s& dugc xé4c dinh nhd vao phan
mém TableCurve 2Dv4.

Thu nhdn enzyme CPR tir dich lén men chiing
Saccharomyces cerevisiae WRIA2

Chung ndm men S. cerevisiae WR1A2 sau khi
hoat héa dwoc nhan nu6i ¢ binh 5 lit. Toan bd ndm
nem tir dich nuéi cdy dugc thu nhén bing cach ly
tam & téc d6 5000 g trong 10 phit, can t& bao sau do
duoc rira bang nudc cat vo tring va ly tim mot 1an
nira. Té bao dwoc pha v& biang cach hoa tan cin
trong dém TES bd sung hat bead thuy tiva va lic
manh cho téi khi t& bao v& hét. Thém 25 ml dém

TES vao hdn hop té bao-hat bead, ly tdm hdn dich ¢
10000 g trong 10 phut & 4°C. Sau khi thu dich ndi,
bd sung thém PEG4000 vao dung dich, lic nhe, @
hdn hop & 4°C trong120 phiit sau d6 ly tam & 10000
g, 30 phut, 4°C dé thu cin. Hoa tan cén béng 1 ml
dém TEG. Dung kim va miii tiém udn cong dé hut va
day dich enzyme trong 1 phat. Cho vao cac ong
Eppendorf va cat giit & -80°C cho nhitng thi nghiém
tiép theo.

Xdc dinh ham luwgng protein

St dung by Pierce BCA Protein Assay Kit cta
Thermo Scientific: Dyng duong chudn BSA & cac
ndng d6 1 mg; 0,5 mg; 0,25 mg; 0,125 mg va 0 mg;
Pha lodng mau tir 2 - 10 lan; Thyc hién thi nghiém
theo ding huéng din cta nha san xuit kit; Poc két
qua & may ELISA plate reader (Biotek) vdi budc
song 562 nm.

Xdc dinh hoat tinh enzyme CPR

Pha 10 pl dich enzyme thu dugc 6 trén vdi 1590
pl dém Tris-HCI (Tris-HCL 10 mM + EDTA 2
mM); Cho dithionite vira du dé khu CPR, chia vao 2
cuvette, phun khi CO that tir tr vao cuvette chira
mau khoang 3 gidy.Tinh toan hoat do ctia CPR &
budc song 450 nm/480 nm st dung phuong trinh
Beer’s Law la A= e¢x ¢ x L (¢ = 90 mM/cm; ¢ 1a
ndng d6 heme; L= 1).

Thir nghiém hoat tinh cam irng enzyme CPR

Phuong phap dugc thyc hién theo Yim va dong
tac gia (2005), c6 su diéu chinh. Cu thé 1a: 20 uM
MTT, 4 pmol CPR cung véi hé NADPH (0,1 mM
NADP’, 1 mM glucose 6-phosphate, va 0,1 unit
glucose 6-phosphate dehydrogenase/ml), 10 ul dich
chiét cac phan doan cua cay Phen den, tong thé tich
clia 1 phan ung cho mdi giéng 1a 200 pl (dia 96
giéng). Po mat do quang hoc ctia phan tng & budc
song 610 nm bang may ELISA plate reader (Biotek)
tai cdc thoi diém.

KET QUA VA THAO LUAN

V6i 3 kg miu bao gom 14 va than cdy Phén den
qua qua trinh chiét qua cac dung méi ching toi da
thu dwoc 78 g dich chiét tong; 19 g dich chiét n-
Hexane, 17 g dich chiét CH,Cl, 10 g EtOAc va 23 g
dich chiét nu6c. Cac phan doan thu dugc tir ciy
Phén den ¢ trén dugc xéc dinh kha ning chéng oxy
hoéa va cam tng CPR nhim tim hiéu kha ning bao vé
gan cua loai thyc vat nay.
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Hoat tinh e ché peroxy hoa lipid ciia cic phén
doan tur ciy Phén den

Kha ning trc ché peroxy hoa lipid ciia Phén den
dugc thyc hién thong qua xac dinh ham Iluong
malonyl dialdehyd (MDA), san pham ciia qua trinh
peroxy hoé cac phén tir lipid trén mang té bao. MDA

Nguyén Thi Cuc et al.

¢6 kha ning phan tmg v&i acid thiobarbituric dé tao
thanh phirc hop trimethin (mau hong) c6 dinh hap
thu cyc dai & A = 532 nm. Két qua vé x4c dinh hoat
tinh chéng oxy hoa thong qua wc ché peroxy hoa
lipid (MDA) cta cac dich chiét tir cdy Phén den
dugc trinh bay ¢ bang 1.

Bang 1. Hoat tinh chéng oxyhda théng qua (rc ché peroxy héa lipid cdia cac dich chiét tir cay Phén den (%).

% trc ché peroxyl héa lipid

Néng do , , , p ,
(ng/ml) Dich chiet Dich chiéet Dich chiet Dich chiet Dich chiet Trolox
téng Hexan CH.CI, nwéc EtOAc

100 78,20 51,98 44,76 87,92 85,85 88,77
20 46,33 28,96 19,18 81,85 83,99 63,66
4 14,96 19,81 9,10 36,33 59,19 30,38
0,8 0,17 10,67 6,88 19,67 10,46 13,80
ICso 27,58 90,56 >100 5,99 4,77 10,96

Két qua bang 1 cho thdy dich chiét tong, dich
chiét nuée, dich chiét EtOAc déu thé hién hoat tinh
chéng oxy hoa manh théng qua wc ché peroxy hoa
lipid mang té bao voi ICso tuong Ung la 5,99 va 4,77
pg/ml. Véi mirc hoat tinh nay, dich chiét nuéc va
dich chiét EtOAc da thé hién hoat tinh chong oxy
hoéa t6t va manh so véi d6i ching Trolox (IC50 =
10,96 pg/ml). Dich chiét tong cho thdy mirc hoat
tinh kha tot trong khi dich chiét Hexan va CH,Cl,
thé hién muc hoat tinh yéu & cic ndéng do nghién
ctru. Két qua nay cho thiy trién vong trong viéc tach
chiét hoat chat tir cdy Phén den c6 tac dung chdng
oxy hoa va bao vé gan. Két qua nghién ctru nay ciing
phu hop v6i két qua nghién ctru ciia Aswatha va
ddng tac gia (2008) vé tac dung chéng oxy hoa cia
dich chiét nude va dich chiét methanol ciia cay Phén

Bang 2. Phan trdm trung hoa gbc tw do ctia DPPH (%).

den thong qua viéc wc ché peroxy hoa lipid ICs,
tuong Gng 1a 41,91 pg/ml va 32,16 pg/ml.

Hoat tinh chdng oxy héa thong qua khi ning
trung hoa goc tu do ciia DPPH ciia cac dich chiéet
tir cay Phén den

2,2-diphenyl-1-picrylhidrazyl (DPPH) la mot
géc tu do, c6 mau tia va c6 do hép thu cuc dai ¢
budc song 517 nm. Khi ¢6 mit cia chat chdng oxy
héa, DPPH bi kha thanh 2,2-Diphenyl-1-
picrylhydrazine (DPPH-H), ¢6 mau vang. Po Kkét qua
sau phan (mg ¢ budc soéng 517 nm dé xac dinh kha
ning khir goc DPPH cuia chit chdng oxy hoa. Két
qua xac dinh hoat tinh chéng oxy héa cua dich chiét
tir cdy Phén den théng qua phép thir trung hoa ge tur
do cua DPPH dugc trinh bay ¢ bang 2.

% trung hoa géc tw do DPPH

g Dichchiét  Dich chiét  Dich chiét  Dich ohiét  Dich chiét N3ng 43 p_coni acia
100 88,00 25,82 41,90 89,46 88,70 25 90,69
50 78,21 17,97 28,19 89,35 75,69 12,5 86,66
25 41,04 9,74 17,27 72,14 21,35 6,25 43,79
12,5 2517 6,78 8,71 39,00 11,02 3,125 17,21
6,25 13,99 6,40 5,38 19,74 0,78 1,562 511
SCso 28,31 >100 >100 13,84 37,64 6,99
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Két qua bang 2 ciing cho thdy dich chiét tong,
dich chiét nuéce, dich chiét EtOAc da thé hién hoat
tinh chéng oxy hoa qua viéc trung hoa gbe tu do cua
DPPH véi SCsy twong Ung 1a 28,31 pg/ml, 13,84
pg/ml va 37,64 pg/ml. Dich chiét Hexan va dich
chiét CH,Cl, khong thé hién hoat tinh ¢ cac ndng do
nghién ctru. Nhu vy, voi cac phép thir chdng oxy
hoa dugc thyc hién trong nghién ciru nay thi mot s6
dich chiét cta cdy Phén den di thé hién hoat tinh
chbng oxy hoa rét tét 1a dich chiét nude, dich chiét
EtOAc. Két qua nghién ciru nay cua ching t6i 1a phu
hop vai két qua nghién ciru cua cac tac gia khac trén
thé gi¢i nhu Aswatha va ddng tac gia (2008),
Maruthappan va Shree (2010). Cac tac gia nay ciing
da ghi nhan kha ning chdng oxy hoa ctia dich chiét
nuéc va dich chiét methanol tir cidy Phén den
(Phyllanthus reticulatus Poir.) vdi 1Csg tuong Gng 1a
20,36 pg/ml val4,31 pg/ml (phép thu DPPH).

Két qua thir nghiém hoat tinh cam \ng enzyme
CPR de bao vé gan cia cac dich chiét tir ciy Phén
den

Thu nhgn CPR tong sé

V6i phuong phap thu nhan CPR microsome nhu
da néu ¢ phan phuong phap, chung t6i da thu dwoc
8,7 ml dich enzyme CPR. Ham luong protein cia
dich enzyme dugc xac dinh nh¢ st dung bd Pierce
BCA Protein Assay Kit cia Thermo Scientific va
dyng dudng chuan lién két giita ham lugng protein
BSA va gia tri OD (hinh 1). Sau khi c6 duong chuin
BSA chung t6i xac dinh dugc lwvong microsome chira
CPR dat 0,702 mg/ml (Bang 3). Nhu vay, voi 8,7 ml
dich enzyme CPR thu dugc & trén cho twong tng 6,1
mg CPR.

Bang 3. Ham Iwong Protein thu dwoc cla dich microsome chira CPR.

MA3u thi nghiém oD Ham lwong (mg/ml) Ham lwong BSA (mg/ml) oD
H20 0,060 0,000 0,125 0,214
Dich CPR 0,726 0,702 0,250 0,351
0,500 0,563
1,000 0,978
Bang 4. Két qua xac dinh hoat dé CPR.
1.200
yi= Thong sé Gia tri
1.000 R? = 0.99834
Ymax (450) 0,0097
0800 Ymin (450) 0,005
min -0,
/ [ ® Seriest
0.600 / | = Linear A 0,0147
0.400 Do pha loéng 160
/ Hoat d6 CPR (uM) 26,08 uM
0.200 pu Hoat d6 CPR (IU) twong
mna 26,08 IU
0.000 r . ung
0 0.5 1 1.5

Hinh 1. Buong chuan lién két ham lwong protein BSA va
gia tri OD.

Sau khi thu nhan CPR, hoat d6 cia CPR duoc
xac dinh thong qua phuong phap dinh luong bing
may do quang phd & budc song 450/490 nm (hinh 2)
va tinh toan theo phuong trinh Beer’s Law: C = A/(e
x L) (Trong dé: C 1a nong d6 heme (Mol/L); A (d6
hép thy) = Ymax — Ymin; ¢ = 90 mM/cm; L= 1). Két
qua dugc thé hiéno bang 4.

Két qua trén cho thiy enzyme CPR thu dugc
hoat dong tét va on dinh v6i hoat do bang 26,081U.
Nhu vay, CPR thu dugc ¢ trén da dap Gng dugc cac
didu kién dé sir dung trong cac thir nghiém sang loc
nhanh nhim danh gia hoat tinh bao vé gan in vitro
clia cic chat tiém ning thong qua kha ning cam tng
CPR.

Dinh gia kha nang cim tng CPR cia cdc dich
chiét tir cdy Phén den

Duya vao phuong phap danh gia kha nang cam



ung CPR cta Yim va ddng tac gia (2005) nhu (;Iﬁ
duogc trinh bay ¢ phan thyc nghiém, ching t6i tién
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hanh xac dinh kha nang cam ung CPR cua cac dich
chiét tir cdy Phén den (hinh 3).
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Hinh 3. Kha ndng cam (*ng hoat ddng CPR ctia cac dich chiét tir cay Phén den theo thdi gian thuc nghiém.

Két qua ¢ hinh 3 cho thay cac dich chiét tir cay
Phén den tic dong dén hoat dong cua enzyme CPR
theo cac mirc d6 khac nhau va thé hién hoat tinh téi
da & cac mdc thoi gian khac nhau. Theo do6, dich
chiét nu6c thé hién kha ning cam tng manh nhét va
dat murc t6i da & mbe 270 phit. Dich chiét EtOAc lai
cho thiy hoat tinh cam tmg CPR thap va khong thé
hién rd dinh cuc dai ciia phan ng. Céc dich chiét
con lai cling da phan nao cho thay kha ning cam tng
hoat dong cta hé¢ enzyme CPR. Theo Yim va déng
tac gia (2005), CPR 1a mot enzyme oxy hoa khir voi
chtc nang chuyén dién tr tir NADPH dén cac chét
nhian bao gdm cic enzyme cytochrome P450,
cytochrome b5 va cytochrome ¢, dong thoi enzyme
nay ciling xuc tac cho cac phan tng khir dién tir cta
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nhiéu loai thubc. Bt ki sy gian doan nao trong qué
trinh nay s& (rc ché hoat dong cua enzyme, do d6 anh
huong dén sy chuyén hoa cac thudc trong gan din
tdi gdy doc cho gan (Gan et al., 2008; Riddick ef al.,
2013). Trong mé hinh giy doc gan trén chudt bang
CCly, hoat tinh cta céc enzyme chuyén hoa thudc
nhu cytochrome P450, cytochrome b5 reductase,
CPR giam va duogc cai thién khi duoc bao vé biang
cac hoat chat chéng oxy hoa nhu acid galic hay
vitamin E (Kujawska et al., 2007; Sheweita et al.,
2001),Nhu véy, lan dau tién cac dich chiét tir cay
Phén den dd dugc nghién ciru kha niang cam ung
enzyme CPR dé bao vé gan ¢ mirc in vitro va cho
thdy nhimng két qua kha quan, kha tuong dong véi
két qua thu dwoc tir thi nghiém chéng oxy hoa (phép



Tap chi Cong nghé Sinh hoc 15(2): 251-258, 2017

thir DPPH va MDA). Két qué nay 1a tién dé cho viéc
sir dung CPR ti t6 hop trong cac thir nghiém sang
loc nhanh, hiéu suét cao, tiét kiém chi phi dé tim cac
hoat chit tiém ning c6 kha nang bao vé gan & mtc in
vitro, truée khi dua 1én kiém chimg trén mé hinh
dong vat.

KET LUAN

Nghién ctru da tach chiét thanh cong enzyme
CPR tir chiung ndm men S. cerevisiae WR1A2 va da
thu duge 8,7 ml dich enzyme CPR chira 6,1 mg
CPR, dat 0,702 mg/ml, hoat do 26,08 TU. CPR tai t6
hop dugc dua vao st dung trong thir nghiém sang
loc nhanh céc hoat chit/dich chiét tiém nang c6 kha
nang bao v€ gan ¢ muc in vitro, trudc khi dua 1én
kiém ching trén mé hinh dong vat. Thir nghiém
CPR cho thay day 1a phuong phap dat hiéu suét cao,
tiét kiém dugc chi phi, két qua kha tuong dong véi
két qua thu dwoc tir thi nghiém chéng oxy hoa (phép
thrt DPPH va MDA). Véi nghién ctru nay, chung toi
cling da chiing minh dugc hoat tinh chéng oxy hoa,
bao vé gan cua cac dich chiét tur cay Phén den thu
hai tai Ha Noi thong qua viéc trung hoa gbc tu do
ctia DPPH, trc ché qua trinh peroxy hoa lipid va kha
nang cam ung hé enzyme NADPH-cytochrome P450
reductase (CPR) cua gan.

Loi cam on: Chung t6i xin cam on sy hé tro vé kinh
phi cua dé tai thugc nhiém vu hop tac quéc 1é vé
KHCN cdp Vién Han lam Khoa hoc va Cong nghé
Viét Nam nam 2015-2016, thuéc chuwong trinh hop
tac voi CNRS, Cong hoa Phap.

TAI LIEU THAM KHAO

Aswatha RHN, Shreedhara CS, Falguni PG, Sachin BZ
(2008) In vitro free radical scavenging potential of
methanol extract of entire plant of Phyllanthus reticulatus
Poir. Pharmacologyonline 2: 440-451.

Aswatha RHN, Shreedhara CS, Falguni PG Sachin B (2008)
Antioxidant study of aqueous extract of Phyllanthus
reticulatus Poir. Pharmacologyonline 1: 351-364.

Badmus JA, Adedosu TO, Fatoki JO, Adegbite VA,
Adaramoye OA, Odunola OA (2011) Lipid peroxidation
inhibition and antiradical activities of some leaf fractions
of Mangifera indica. Acta Pol Pharm. 68(1): 23-29.

Bhawna S, Kumar SU (2009) Hepatoprotective activity of
some indigenous plants. Int J Pharm Tech Res 1(4): 1330-
1334.

Das BK, Shohel M, Pavel AM, Akhter N, Yasmin T,
Bhattacherjee R, Hannan JMA (2011) Anti-Hepatitis B

Viral Activity of Phyllanthus reticulatus. Bangladesh J.
Pharmacol 14(1): 11-14.

Gan L, von Moltke LL, Trepanier LA, Harmatz JS,
Greenblatt DJ (2009) Role of NADPH-cytochrome P450
reductase and cytochrome-bS/NADH-bS reductase in
variability of CYP3A activity in human liver microsomes.
Drug Metab Dispos 37(1): 90-96.

Khatun H, Nesa L, Alam B, Nahar L (2013) Anti-
inflammatory, antinociceptive and CNS depressant
activities of the methanolic extract of Phyllanthus
reticulatus leaves. Global J Pharmacol 7 (2): 172-178.

Khatun MH, Nesa ML, Islam R, Ripa FA, Kadir S (2014)
Antidiabetic and antidiarrheal effects of the methanolic
extract of Phyllanthus reticulatus leaves in mice. Asian
Pac J Reprod 3(2): 121-127.

Kujawska M, Jodynis-Liebert J, Ewertowska M, Adamska
T, Matlawska I, Bylka W (2007) Protective effect of
Aquilegia vulgaris (L.) on carbon tetrachloride-induced
oxidative stress in rats. Indian J Exp Biol 45(8): 702.

Kumar S, Kumar D, Deshmukh RR, Lokhande PD, More
SN, Rangari VD (2008) Antidiabetic potential of
Phyllanthus reticulatus in alloxan-induced diabetic mice.
Fitoterapia 79(1): 21-23.

Maruthappan V, Shree K S (2010) A report on the
antioxidant activity of the powder of the entire plant of
Phyllanthus reticulatus Poir. Indian J Pharmacol 4(4):
265-269.

Ngé Quéc Han, Nguyén Thi Thu Huong (2011) Nghién
clru tac dung chdng oxy héa theo huéng bio vé gan cia
polysaccharid chiét xut tir ndm linh chi vang (Ganoderma
colossum). Tap chi Y hoc thanh phé H6 Chi Minh 15(1):
50-55.

Porter TD, Kasper CB (1986) NADPH-cytochrome P-450
oxidoreductase: flavin mononucleotide and flavin adenine
dinucleotide domains evolved from different flavoproteins.
Biochemistry 25(7): 1682-7.

Rahmatullah M, Ghosh KC, Almamun A, Hossain MT,
Ahmed S (2010) A pharmacological study on
antinociceptive and anti-hyperglycemic effects of
methanol extract of leaves of Phyllanthus reticulates Poir.
in swiss albino mice. Adv Nat Appl Sci 4(3): 229-232.

Riddick DS, Ding X, Wolf CR, Porter TD, Pandey AV,
Zhang QY, Gu J, Finn RD, Ronseaux S, McLaughlin LA,
Henderson CJ (2013) NADPH-cytochrome P450
oxidoreductase: roles in physiology, pharmacology, and
toxicology. Drug Metab Dispos 41(1): 12-23.

Ronneau MAP, Renaud IJP, Truan G, Urban P, Pompon
D, Mansuy D (1992) Optimization of yeast-expressed
human liver cytochrome P450 3A4 catalytic activities by
coexpressing NADPH-cytochrome P450 reductase and
cytochrome bS. Eur J Biochem 207: 109-116

257



Saha A, Masud MA, Bachar CS, Kundu JK, Datta BK,
Nahar L, Sarker SD (2008) The analgesic and anti-
inflammatory activities of extracts of Phyllanthus reticulatus
in mice model. Pharmaceut Biol 45(5): 335-359.

Sharma S, Kumar S (2013) Phyllanthus reticulatus Poir. -
An important medicinal plant: a review of its
phytochemistry, traditional uses and pharmacological
properties. Int J Pharm Sci Res 4(7): 2528-2534

Sheweita SA, El-Gabar MA, Bastawy M (2001) Carbon
tetrachloride changes the activity of cytochrome P450
system in the liver of male rats: role of antioxidants.
Toxicology 169(2): 83-92.

Simmons DL, Kasper CB (1989) Quantitation of mRNAs
specific for the mixed-function oxidase system in rat liver
and extrahepatic tissues during development. Arch
Biochem Biophys 271(1): 10-20.

Yamazaki H, Nakajima M, Nakamura M, Asahi S,
Shimada N, Gillam EM, Guengerich FP, Shimada T,
Yokoi T (1999) Enhancement of cytochrome P-450 3A4
catalytic activities by cytochrome b 5 in bacterial
membranes. Drug Metab Dispos 27(9): 999-1004.

Nguyén Thi Cuc et al.

Yamazaki H, Nakamura M, Komatsu T, Ohyama K,
Hatanaka N, Asahi S, Shimada N, Guengerich FP,
Shimada T, Nakajima M, Yokoi T (2002) Roles of
NADPH-P450 reductase and apo-and holo-cytochrome b 5
on xenobiotic oxidations catalyzed by 12 recombinant
human cytochrome P450s expressed in membranes of
Escherichia coli. Protein Expr Purif 24(3): 329-37.

Yeasmin Z, Tanvir S, Sharmin T, Rashid RB, Sikder
MAA, Rashid MA (2015) Bioactivities of Malvaviscus
arboreus var. drummondii and Phyllanthus reticulatus
Poir. Dhaka Univ J Pharm Sci 13(2): 143-147.

Yim SK, Yun CH, Ahn TH, Jung HC, Pan JG (2005) A
continuous  spectrophotometric assay for NADPH-
cytochrome P450 reductase activity using 3-(4,5-
Dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide. J
Biochem Mol Biol 38(3): 366-369

Yuvaraj P, Subramoniam A, Louis T, Madhavachandran
V, Narasu ML (2013) Attenuation of expression of
cytokines, oxidative stress and inflammation by
hepatoprotective phenolic acids from Thespesia populnea
Soland ex Correa stem bark. Ann Phytomed 2(2): 47-56.

THE ANTIOXIDANT AND IN VITRO HEPATOPROTECTIVE ACTIVITIES OF SOME
CHEMICAL FRACTIONS FROM PHYLLANTHUS RETICULATES POIR. PLANT

Nguyen Thi Cuc', Nguyen Cong Thuy Tram?, Do Thi Phuongl, Vu Thi Thu Phuongl, Nguyen Thi Ngal,

Gilles Truan3, Do Thi Thao'

!Institute of Biotechnology, Vietnam Academy of Science and Technology
?College of Education and Training, Da Nang University, Vietnam
’Ingénieries Métabolique et Moléculaire, LISBP - INSA de Toulouse, CNRS, France

SUMMARY

The Phen-den plant (Phyllanthus reticulatus Poir.) has been widely used in Vietnamese tradional medicine
for detoxification, antiseptic, diuretic, anti-inflammation treatments...However, there is still lack of studies on
this plant’s antioxidant and in vitro hepatoprotective activities in Vietnam. Recently, the use of liver enzymes
such as CYP450 reductase (CPR) in determining the in vitro hepatoprotective activities of potential
compounds, which are originated from herbal plants, is increasing based on its high efficiency and short
duration. Furthermore, the other in vitro assays such as DPPH (2,2-diphenyl-1-picryl-hydrazylhydrate)
scavenging, inhibition of lipid peroxidation (MDA) are popularly employed for determination of antioxidant
activities. With the success in isolation of CPR from Saccharomyces cerevisiae WR1A2 strain (5 litres/batch),
we set up the assay for screening potential samples which could be able to induce CPR for in vitro
hepatoprotective action. The obtained results from this CPR screening assay showed the similarity to those of
other popular antioxidant assays such as DPPH or MDA. The resulted from our assay showed that the water
extract of Phen-den plant had the highest ability to induce CPR supporting the hepatoprotective activities.
Also, the water extract, EtOAc extract and total extract exhibited very strong antioxidant activities through
DPPH scavenging assay and inhibition of lipid peroxidation with the SCs, values ranging at 13.84 pg/ml, 37.64
pg/ml, 28.31 pg/ml and the ICsq values ranging at 5.99 pg/ml, 4.77 pg/ml, 27.58 pg/ml, respectively.

Keywords: cytochrome P450, DPPH, enzymeCPR, in vitro, lipid peroxidation, Phyllanthus reticulatus Poir
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