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ABSTRACT

The reactive oxygen species (ROS) have been generated by Chattonella spp., may be one of
the causative factors responsible for the toxic effects to living organisms, especially to
yellowtail (Seriola quinqueradiata). On the other hand, (-)-Epigallocatechin gallate (EGCG),
known as one of the most powerful green tea polyphenol antioxidants in vitro and in vivo, was
thought to be an effective solution for protection of the damage by Chattonella spp. in fish.
Therefore, the present study aimed to obtain pharmacokinetics of EGCG by oral gavage and
intra-peritoneal (IP) in yellowtail. Blood and tissue samples were collected and analyzed by
HPLC assay. Pharmacokinetic parameters of EGCG in fish plasma were obtained by fitting
with 1-compartment IP administration model. The result showed that EGCG was present in
all plasma samples collected at 2-h post-dose (2.22 + 1.46 ug/mL), then decreased quickly in
groups of 4-h and 8-h administration (4.37 + 3.98 pg/mL and 0.99 + 0.66 pg/mL,
respectively) and not detected in late-collected groups in IP administration; whereas, there
were only one plasma specimen detected EGCG (0.623 pg/mL, at 2-h post-treatment) in oral
gavage and no detection of EGCG in all muscle and liver samples. In pharmacokinetic
parameters, there were a high elimination rate constant (0.24) and a short half-life (2.89 h). It
suggested that EGCG was poorly absorbed and/or quickly eliminated in yellowtail. Our
results provide a basis for understanding about pharmacokinetics of EGCG in fish.
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PAT VAN DE

Thiét hai do thuy tridu do gay ra d6i véi cac loai ca bién nudi thuong pham & Nhat Ban Ia rat
I6n, dac biét 1a cé yellowtail (Seriola quinqueradiata) (Fukuyo et al., 2002). Cing theo bao
céo cua Fukuyo et al. (2002), tao Chattonella spp. la loai tao gay hién twong thuy triéu do,
thuong xuyén xuat hién va gay thiét hai nghiém trong & viing bién phia Tay cua Nhat Ban.
Mic du, van con nhiéu tranh cdi vé co ché gay doc dya trén nhitng anh huong caa doc th
ichthyotoxic, nhung viéc chét ngat do hoat dong bat thuong cua céac té bao mang duoc cho la
nguyén nhan tryc tiép gay chét ca (Endo et al., 1985, 1988). Ngoai ra, Chattonella spp. duoc
phét hién Ia c6 giai phong cac nhém phan tir "gdc ty do oxi héa" (Reactive oxygen species,
ROS) nhu: H,02, 02, .OH trong diéu kién binh thuong va trong diéu kién nudi ciy (Shimada
et al., 1993; Tanaka et al, 1992, 1994; Oda et al., 1992, 1994, 1997; Kim et al., 2007). Tu khi
ROS dugc biét 1a c6 nhitng anh huong c6 hai tiém ning 1én hé thdng sinh hoc nhu pha hay
cac phéan tir protein, lipid va nucleic acid (Slater, 1984; Fridovich, 1986; Oda et al., 1989;
Miller et al., 1990); cac ROS dugc giai phong boi Chattonella spp. cé 1& 1a nhitng tac nhéan
gay anh huong doc dén cac sinh vat song trong thay vuce d6 (Yang et al., 1995; Hiroishi et al.,
2005; Kim and Oda, 2010). Do do, viéc sir dung chit chéng oxi hoa duoc cho la giai phap
hiéu qua cho viéc giam tac hai do loai tao doc nay gay ra ¢ céa.

Epigallocatechin gallate (EGCG) duoc biét ¢én nhu 1a mot catechin phong phd nhat c6 trong
tra xanh (Camellia sinensis) so voi céc epigallocatechin (EGC), epicatechin (EC) va
epicatechin gallate (ECG) (Graham, 1992) va ciing 1a mot trong sé cac chat chong oxi hoa
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polyphenol manh trong diéu kién phong thi nghiém va thyc nghiém. Ngoai ra, Rice-Evans et
al. (1996) da cong bo co che phan tng cua EGCG nhu mot chat scavenger, bao gom viéc cho
di 1 nguyén tir hydro va/hoac 1 electron dé co dinh cac phén tir goc tu do nay.

Nhu vay, EGCG duoc biét dén nhu 1a chat chéng oxi h6a manh. Thé nhung, van chua c6
nghién ctru nao vé sy hap thu, phan bd va dao thai cua chat ndy ¢ ca. Do d6, muc tiéu cua
nghién ctru nay la nham danh gia céc chi tiéu duoc dong hoc cua EGCG ¢ céa. Két qua thu
nhan duoc 1am tién dé cho viéc danh gia viéc hip thu EGCG & ca.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
B6 tri thi nghiém va thu mau

Cé yellowtail (Seriola quinqueradiata), khdi lwong co thé trung binh 100 gram dugc tiém qua
mang bung va dugc cho dn voi ndng d6 EGCG 10 mg/kg. Mau mau tir 5 hay 6 ca thé ca dugc
thu riéng biét bang kiém tiém 1-mL d4 duoc ria qua Véi heparin tai cac thoi diém khac nhau:
0 h (nhom dbi Chung) 2 h,4h 8h 24 h, 48 hva 72 h. Mﬁu mau dugc ly tdm ¢ 12.000
vong/phut trong vong 10 phut tai 4°C dé thu huyét tuong, Cac mau huyét twong duogc hwu giir

& —20°C cho dén khi dem di phan tich. Ngoai ra, CaC mau té bao ciing dugc thu. Mau gan
duoc thu cling v&i mau méu tai cac thoi diém thu mau ¢ thi nghiém cho an; mau co duoc thu &
thi nghiém tiém. Cac mau té bao nay ciing duoc giit dong & —20°C cho dén khi dem di phan tich.

Phan tich mau

Cac mau da thu, duoc xu ly theo phuong phép cua Fu et al. (2008) c6 sira d6i cho phi hop véi
thi nghiém dang tién hanh. M6 ta ngan gon, mau huyét twong 400 pL sau khi dé rd dong trong
diéu kieén phong, duoc chuyén vao eppendorf co chira 20 L caa 20% L (+)-ascorbic acid va
20 pL of resorcinol (dung dich chuan noi_Internal standard solution, IS). H3n hop nay dugc
tach chiét 3 lan vai 800 uL of Ethyl Acetate (EtOAC) cho mdi lan tach chiét bang céch tron
Ian ky va sau d6 ly tam tai 3.000 vong/ phdt trong vong 10 phdt & 4°C. Phan hop chat hitu co
bén trén duoc thu lai va cho bay hoi dén ¢6 dic bang khi Nito & 35°C. Phan c6 dic duoc téi
thu véi 500 pL dung dich metanol (MeOH) 20%. Dung dich nay sau dé duoc ly tam tai 3.000
vong/phut trong vong 10 phut ¢ 4°C trudc khi loc qua mang loc 0,45 um PTFE (Millipore
Ireland Ltd., Ireland) vao trong lo dung mau chuyén dung diing cho phwong phap phan tich
HPLC.

Cac mﬁu~ co va gan cling dugc xu Iy theo cac budc nhu trén. Tuy nhién, c6 sy khac biét vé
lugng mau va cac chat phan tng, cu thé: 0,2 g t€ bao duogc cho vao 0,8 mL nusc Milli-Q va
tien hanh nghién dong nhat, can 100 uL ciia 20% L(+)-ascorbic acid, 50 pL IS va 5 mL EtOAc.

Chuan bi dung dich EGCG chuan & 6 mg/mL trong methanol va dugc luu gnr & —20°C. Chat
chuan ngi, resorcinol, dugc chuan bi & néng do 75 pug/mL trong methanol va ciing duoc luu
gitt & —20°C cho dén khi dem sir dung.

Céc mau huyét twong da qua budc lam sach dwoc phan tich EGCG bang hé thong pha dao
Reversed Phase Shimadzu HPLC system (Kyoto, Japan). Hé thong duoc trang bi véi cot L-
ODS C18 (dai, 150 mm; duong kinh ndi, 2,1 mm) (CERI Tokyo, Japan), dugc bao vé bai cot
L- column ODS (2,0 mm L. x 5 mm i.d.) (CERI Tokyo, Japan). CAc mau nay duoc ria giai
ddng nhat véi pha dong 1a MeOH va 20 mM HsPO, (23:77, viV), ti & dong chay 0,2 mL/pht.
Qua trinh rira giai duoc quan Iy va dinh lugng boi dau dd UV & budc séng 270 nm. Dung tich
mau duoc tiém vao cot la 1 uL.

Trong phép do nay thi dinh (peak) phat hién cia EGCG va resorcinol lan luot tai 5,9 + 0,1
phit va 4,3 phat. Nong d6 caa EGCG trong cac mau duoc xac dinh bang phan tich tuong
quan giira cac ving cia dinh phat hién va nong d6 EGCG chuéan twong ung duogc tiém truc
tiép vao hé thbng HPLC khong qua qua trinh tach chiét.
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Phan tich cac chi tiéu dwgc dong hoc (Pharmacokinetic parameters)

Céc chi tiéu duoc dong hoc cia EGCG trong cdc mau huyét twong va té bao caa ca da qua
cam nhidm duoc phén tich bang phan mém Graphpad Prism 5 bang viéc ¢ dinh thanh mo
hinh mot bo phan (1-compartment model) theo céng thirc: Y=D/V*exp(—C/V*X), trong d6, Y
la ndng do (mg/L) ciia EGCG tai cac thoi diém X (h) thu mau véi liéu tiém D (10 mg/kg). Ty
& gitra d6 1am sach (Clearance C, L/h) va thé tich phan b4 (Volume of distribution V, L) dugc
ding dé danh gia cho hang sé dao thai «. (the elimination rate constant) cia EGCG. Thoi gian
dé nong d6 EGCG giam con 50% (half-life) trong co thé ca duoc tinh bang cong thic: Ty, =
In )/(CIV).

KET QUA VA THAO LUAN

Thi nghiém cho iin véi thike dn cé chita EGCG véi nong dd 10 mg/kg

Bang 1: Nong do EGCG (ug/mL) c6 trong huyét tuong cia cd do dugc theo cac moc thoi gian
thu mau & thi nghiém cho ca an vai thiee an c6 chira EGCG 10 mg/kg

Sample Observed_time (hour)versus concentration of EGCG (ug/mL)

No. in plasma

0 2 4 8 24 48 72
1 ND ND ND ND ND ND ND
2 ND ND ND ND ND ND ND
3 ND ND ND ND ND ND ND
4 ND ND ND ND ND ND ND
5 ND ND ND ND ND ND ND
6 ND 0.623 ND ND

ND: Non-detection or lower than detection limit value (<0,066 ug/mlL).
Qua bang 1, ta thay rang chi c6 1 mau huyét twong duy nhat trong s6 6 mau dugc thu tai thoi
diém 2 gio sau khi cam nhiem la c6 phat hién EGCG véi luong 0,623 pg/mL. Con ¢ 16 doi
chang va cac mau thu tai cac thoi diém khac hoan toan khdng phat hién dugc EGCG (gia tri
gidi han phén tich cua EGCG trong hé thong HPLC nay 14 <0,066 pug/mL).
Tuong tu nhu thé, EGCG khong dugc phét hién trong tat ca cdc mau gan thu cting thoi diém
trong thi nghiém cho ca an.
Diéu nay cd thé la do viéc hap thu cham va dao thai nhanh cia EGCG khi cam nhiém bang
con duong cho an.

Thi nghiém tiém EGCG véi ndng d 10 mg/kg

Bang 2: Nong d6 EGCG (ug/mL) c6 trong huyét tuong ciia ca do duogc theo cac mébc thoi gian
thu mau ¢ thi nghiém tiém cé voi EGCG 10 mg/kg

Observed_time (hour) versus concentration of EGCG (ug/mL)

Sample No. in plasma

0 2 4 8 24 48 72
1 ND ND 0.524 ND ND ND
2 ND 1.898  1.454 ND ND ND
3 ND ND ND ND ND ND
4 ND ND ND ND ND ND
5 ND 7.526 ND ND ND ND
6 ND ND ND

ND: Non-detection or lower than detection limit value (<0,066 ug/mlL).
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Qua bing 2, ta thiy ring nong do EGCG trong huyét twong phan tich duoc tir cdc mau ¢6 xu
huéng giam dan tur cac mau thu tai thoi diém 2 h, 4 h den 8 h sau khi tiém va khong duoc phat
hién trong cac mau thu tai cac thoi diém sau d6 24 h, 48 hva 72 h (gi¢i han phén tich <0,066
pug/mL).

Con trong cac mau co thi ciing khong thdy c6 sy xuat hién cua EGCG.

Do EGCG chi dugc phét hién trong huyét twong ciia c4 trong thi nghiém tiém nén cac chi sb
dugc dong hoc cia EGCG chi dugce danh gia cho thi nghiém nay.

Phan tich cac chi tiéu dwgc dong hoc
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Hlnh Hinh 3: Sy twong quan giita ndng d6 EGCG (ng/mL) trong huyét twong va cac thoi
diém thu mau trong thi nghiém tiém duoc xir ly bang phan mém Graphpad Prism 5 cho 1-
compartment model.

Bang 3: Céc chi tiéu duoc dong hoc duoc xac dinh bing phan mém Graphpad Prism 5
cho 1-compartment model

Parameters Best- fit value Units
V (Volume of distribution) 2.69 L

C (Clearance) 0.65 L/h
T2 (Half-life) 2.89 h
Ke (Elimination rate constant) 0.24

Khéng c6 bao céo nao vé duge dong hoc caa EGCG ¢ ¢4, tuy nhién EGCG half-life (bang 3)
d4 dugc bao céo tuong ty & chudt va chudt nhat lan luot 12 2,25 hva 3,96 h (Chen et al., 1997;
Lambert et al., 2003). Két qua nay dwoc minh ching boi khuynh huéng phan bb nhanh caa
EGCG vao viing ngoai vi va bi dao thai chu yéu thdng qua mat sau khi cam nhidm vao mach
méau (intravenous administration) ¢ chudt (Chen et al., 1997). Vi vay, c6 thé 1a EGCG trong
huyét twong duoc hip thu va/ hoic phan bé nhanh chéng vao trong cac té bao va bi dao thai tir
nhitng té bao dé trudce khi di dén té bao co ¢ ca. Hién tuong glucoronat héa (glucuronidation)
va sulfat hoa (sulfation) cua cac polyphenol cé trong tra xanh da va dang duoc biét dén nhu 1a
cac con dudng dao thai chinh cua cac polyphenol nay (Lee et al., 1995); do do, c6 thé giai
thich rang qua trinh trao d6i chat cia EGCG (qué trinh chuyén héa EGCG thanh cac chat
khéc) Xay ra nhanh va dao thai manh nén dan dén sy vang mat caa EGCG khong chuyén hoa
trong huyét twong cua ca trong thi nghiém cho n.
Trong lac d6 thi polyphenols trong tra xanh d& dugc bao cdo c6 nhitng tac dung ngan chan sy
oxi hoa cua lipid, sy 1am giam mau sic caa thit va sy phét trién cua vi khuan, va ciing 1am
cham sy phan giai sau khi chét cung & co thé ca trong giai doan giir dong ¢ cé yellowtail
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(Ishihara et al. 2000, 2001, 2002). Ngoai ra, tiém ning cia EGCG nhu 1a mot chat chéng oxi
hoa va mot chat kich ang mién dich da duoc thé hién ¢ ca rainbow trout Oncorhynchus
mykiss (Thawonsuwan et al. 2010). Thé nén, nhitng nghién citu nham tiém hiéu co ché trao
d6i chat va san pham trao d6i chat cia EGCG & ¢4 can duoc thuc hién dé giai thich cho nhiing
nhan dinh ban dau vé duoc dong cuaa EGCG ¢ cé.

KET LUAN VA DPE NGHI

EGCG dugc thir nghiém cho thay tinh sinh kha dung (bioavailability) thip. Biéu nay c6 nghia
la chiing khong duoc c& hap thu hay chi hap thu mét it va nhanh chuyén hoa trong co thé. Do
do, viéc sir dung chat nay nhu 14 chat chdng oxi héa duing cho viéc bao vé ca khoi bi chét ngat
khi thuy tridu do do Chattonella spp. gay ra 1a khdng kha thi. Vi vay, nhirng nghién cau nham
tim ra cac giai phap bdo vé ca khoi nhitng tac hai do hi¢n tugng thuy triéu do gay ra can dugc
tiép tuc tién hanh.
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