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NGHIEN CUU TINH AN TOAN VA TAC DUNG DUQC LY CUA VIEN NANG
ALGAL OIL OMEGA 3-6 GIAU DHA, EPA, DPA TU DAU VI TAO BIEN
DI DUONG Schizochytrium mangrovei TB17 TREN PONG VAT THI NGHIEM
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TOM TAT: Trong nhitng nim gan day, sinh khéi vi tao bién di dudng Schizochytrium mangrovei
da dugc chang minh 12 gidu céc axit béo omega 3-6, chu yéu la axit docosahexaenoic (DHA),
ecosapentanoic (EPA) va docosapentanoic (DPA). Céc axit béo nay c6 vai trd quan trong déi voi
sic khoe con nguoi. Trong cong bd nay, két qua nghién ctiu vé tinh an toan va tac dung duoc ly
cua vién Algal Oil Omega 3-6 (AOO-3-6) duoc tao ra tir ddu vi tao bién di dudng S. mangrovei
TBl7 Ién chuét thi nghiém sau 90 ngay st dung da duorc trinh bay. Két qua nghlen clru doc tinh
cap khong tim thiy giéa tri LDso khi chuét nhit tring udng vm muc lidu cao nhat, 15,27 g tong
DHA, EPA, DPA/Kg trong luong co thé/ngay (muc lidu cao gip 113,63 lan so véi liéu dung trén
chuot) cho thay vién AOO-3-6 khong doc. Khi cho chugt cong trang udng vien AOO-3-6 lién tuc
trong 90 ngay vai muc lidu tong DHA, EPA va DPA 1a 78,4 va 352,8 mg/kg trong luong co
thé/ngay khong anh huong dén tinh trang chung, thé trong, chi sé huyét hoc, chi tiéu sinh hoa; chuc
ning caa gan, than; mé bénh hoc gan, than, 14 lach caa chugt cng trang. Ngoai ra, chudt nhit trang
sir dung céc liéu c6 tong DHA, EPA va DPA la 134,4 va 403,2 mg/kg trong luong co thé/ngay cé
tac dung cai thién kha ning hoc tap, tri nhé ¢ chuét, gidp chudt hinh thanh va bén viing phan xa
tim thirc n trong mé 16 nhanh hon, véi thoi gian phan xa ngan hon. Nhu vay, vién nang AOO-3-6
an toan va co6 kha ning cai thién tri nhé, kha nang hoc tap trén chudt, dam bao cho phép sir dung

lam thyc pham chirc ning cho stic khoe con nguoi.
Tur khéa: Schizochytrium mangrovei, AOO-3-6, ban truong dién, doc tinh cip, DHA, EPA, DPA.

MG PAU

Vién thyc phim chic ning Algal Oil
Omega 3-6 (AOO-3-6) tir dau vi tao bién di
duong Schizochytrium mangrovei cé chira cha
yéu axit docosahexaenoic (DHA; C22: 6 ©-3),
axit ecosapentanoic (EPA; C20: 5 ®-3) va axit
docosapentanoic (DPA; C22:5 ®»-6). Cac axit
béo nay cé tac dung quan trong dbi véi suc
khoe con nguoi nhu thiic day sy phat trién cia
hé than kinh trung wong & tré so sinh (Medina et
al., 1999), gitp phong ngura cac bénh tim mach
(Meyer & Groot, 2017) va khang viém (Berger
et al., 2012; Zarate et al., 2017), lam cham quéa
trinh lao hoa (SanGiovanni et al., 2005). Tuy
nhién, trong co thé con ngudi viéc tong hop
DHA I rat han ché. Do d9, cac axit béo nay chu
yéu duoc cung cap tur cac ngudn thuc phim
(Plourde & Cunnane, 2007; Roos et al., 2009).

Co thé con nguoi cling chi hip thu duoc
mot luong nhat dinh céc axit béo nay s tot cho

stc khoe. Theo khuyén céo cua cac t chirc toan
cau luong EPA va DHA téi thiéu nén tiéu thu
khoang 300 mg/ngay, trong d6 200 mg/ngay la
DHA. Déi véi phu nir c¢é thai va cho con bi c6
thé 1én dén 700-1000 mg EPA va DHA/ngay
(Global Organization, 2015). Bac biét, T chuc
hrorng thyc thé gidi (FAO) cua Lién Hop Quéc
cling vé6i Té chac Y té Thé gisi (WHO) va Co
quan An toan Thuc pham chau Au (EFSA)
khuyén nghi sir dung it nhat 250 mg EPA va
DHA/ngay, chinh phtt Anh dat ra la 450 mg
EPA va DHA/ ngay d6i véi nguoi lon (FAO,
2010; Agostoni et al., 2010; Scientifc Advisory
Committee on Nutrition, 2004); 450-500 mg
EPA va DHA/ ngay cho ngudi truong thanh
(Zarate et al., 2017); 500 mg DHA/ngay (Meyer
& Groot, 2017).

Fedorova-Dahms et al., (2011) d3 danh gia
tac dung cua dau tao (chua 37% DHA va 16%
EPA so voi axit béo téng sd) tach chiét tir
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Schizochytrium sp. véi mirc lieu 3250 mg/kg
trong lugng co thé (TLCT) /ngay trén chudt duc
va cai. Muc lidu nay tuong duong véi luong 30
g/ngay/ngudi c6 trong luong 60 kg. O mic licu
4000 mg/kg TLCT/ngay da khong quan sat thay
bat cir mot tdc dung phu nao 1én co thé chuot
ther nghiém di cho thdy dau tao tur
Schizochytrium sp. c¢6 d6 an toan cao
(Hammond et al., 2001).

Hoang Lan Anh va nnk., (2008) da danh
gia tinh an toan va tac dung dugc ly cia ché
pham Algal Omega-3 tao ra tir sinh khdi S.
mangrovei giau DHA trén dong vat thuc
nghiém. Trong nghién ctu nay, mirc d6 an toan
va tac dung dugc ly cua vién nang AOO-3-6
tr dau tao S. mangrovei giau DHA, EPA va
DPA trén dong vat thuc nghiém da duoc
nghién ctru dé cung cip co s& khoa hoc cho
phép st dung vién nang AOO-3-6 lam thuc
pham chtrc ning cho con ngudi.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Ché pham

Vién thuc pham chirc ning AOO-3-6 dugc
tao ra tir dau vi tao bién di dudng S. mangrovei
(ching TB17), c6 khéi lugng 700 mg/vién, chia
200 mg dau tao, trong d6 tong ham lugng DHA,
EPA, DPA la 140 mg va ham lugng axit béo
khong bdo hoa da ndi d6i omega 3-6 1a 160 mg.
Vién nang mém c6 mau vang dam thé tich thuc
0,55 + 0,03 mL/vién.
Pong vat thi nghiém

Chuot nhit trang (CNT) trusng thanh, dong
Swiss, khdng phan bi¢t giong, khéi lwong 18-22
g/con; chuot cong tring (CCT) truong thanh,
dong Wistar, khéng phén biét giong, trong
lugng 160-180 g/con do Ban chian nuoi dong
vat thi nghiém, Hoc vién Quan Y cung cap.
Chuét dugc nuodi trong phong nudi dong vat thi
nghiém mét tuan trudc khi nghién ctu bing
thirc an chuin danh cho dong vat nghién ctu,
nuéc sach udng tu do.

Nghién cizu déc tinh cap cua vién AOO-3-6

Doc tinh cip va gié tri LDso duoc xac dinh
theo phwong phép cua Litchfield-Wincoxon (D6
Trung Dam, 2001; 2014) theo qui dinh ciia By Y
té Viét Nam (Bo Y Té, 2007), husng dan cua T6
chic Hop tac va Phat trién Kinh t& (OECD)
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(OECD, 2002) va cia T6 chic Y té thé gii
(WHO, 2000).

Trudc khi thi nghiém chuét nhin an 12 gio,
cho uéng nuéc binh thuong. Sau dé, cho chudt
uong ché pham vai cac muc liéu tang dan bang
cach dwa thing vao da day bang kim cong
dau tu.

CNT gom 48 con, chia ngau nhién thanh 6
16 (8 con/18). Cac 16 dugc cho uéng ché pham
Vi licu tang dan tir 15, 24, 33, 42, 51 va 60
mL/kg, twong &ng véi cac muc liéu 3,82; 6,11;
8,40; 10,69; 12,98 va 15,27 g (DHA, EPA,
DPA)/kg TLCT/ngay. Sau khi udng, tién hanh
theo ddi tinh trang chung (van dong, bai tiét,.. )
va sb luong chugt chét & mai 16 trong 72 gio va
dén hét ngay thir 7 sau khi udng ché pham lan
dau. Tién hanh phan tich tinh trang cac tang
ngay sau khi c6 chudt chét dé xac dinh nguyén
nhan gay doc.

Nghién citu déc tinh ban truong dién cua vién
AOO-3-6

Doc tinh ban truong dién cua vien AOO-3-6
dugc dénh gia theo qui dinh cia Bo Y te Viét
Nam (Bo Y Te, 2007), huéng dan cua To chac
Hop tac va Phat trién Kinh té (OECD) (OECD,
2002) va cua To chuc Y té thé gisi (WHO,
2000).

CCT gém 24 con, dwoc chia ngau nhién
thanh 3 16 (8 con/16) nhu sau.

L6 ching: udng nude cat lieu 1,00 mL/kg
TLCT/ngay.

Lo trj 1: udng ché pham licu 78,4 mg
(DHA, EPA, DPA)/kg TLCT/ngay (liéu du kién
c6 tac dung).

Lo tri 2: udng ché pham liéu 352,8 mg
(DHA, EPA, DPA)/kg TLCT/ngay (gap 4,5 lan
lieu ¢ 16 tri 1).

Chuét duoc uéng nuéc hoic thude trong
90 ngay |Ien mdi ngay mot lan vao budi sang.
Cac thong s6 theo ddi duoc kiém tra vao trugc
ltc udng thude (DO), ngay thir 45 (D45) va ngay
thtr 90 (D90) cuaia nghién cau.

Céc chi tiéu theo doi truwéc va trong qué trinh
nghién cuu

Tinh trang chung, thé trong cua chudt; Panh
gia chirc phan tao mau thdng qua so luong hong
cau, thé tich trung binh hong cau, ham hrong
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hemoglobin, hematocrit, sé6 lwong bach cau,
cdng thirc bach cau va s6 luong ticu cau; Panh
gia chuc nang gan thong qua dinh luong mot s6
enzym va chat chuyén hoa trong mau: ALT
(Alanine  transaminase), AST  (Aspartate
transaminase), albumin va cholesterol toan
phan; Panh gia chic ning than thong qua dinh
lugng néng do creatinin huyét thanh va giai
phau mo bénh hoc: Sau 90 ngay uéng thudc,
chuét duoc mo dé quan sat dai the toan bo cac
co quan. Kiém tra ngau nhién ciu trac vi thé
gan, lach, than cua it nhat 30% sb chudt & mdi
16. Cac xét nghiém vi thé duogc thuc hién tai Bo
mon khoa Giai phau bénh-Phap y, Bénh vién
Quény 103.

Nghién ctu tac dung ting cwong kha nang
hoc tap va ghi nhé caa vién AOO-3-6

Tac dung tang cuong kha nang hoc tap va
ghi nhé cua vién dau tao trén md hinh tim thic
an trong mé 16 & CNT duoc tién hanh theo
phuong phap dugc Nguyén Liém va nnk. (2002)
mo ta.

CNT gdm 24 con, chia ngau nhién thanh 3
16, 8 con/l6. L& 1 (ching sinh ly): ubng nudc
mudi sinh Iy liéu 1,00 mL/kg TLCT/ngay. L6 2
(tri 1): uéng ché pham liéu 134,4 mg (DHA,
EPA, DPA)/kg TLCT/ngay (liéu du kién c6 tac
dung). L6 3 (tri 2): ubng ché pham liéu 403,2
mg (DHA, EPA, DPA)/kg TLCT/ngay (gap 3
lan liéu ¢ 16 tri 1).

Tién hanh cac thi nghiém nhu sau:

Tién hanh thanh lIgp phan xa c6 diéu kién
trén CNT: sau khi cho chuot uong thudc 5 ngay
thi cho u0ng '[Iep 5 ngay nita (tong thoi gian
chugt udng thudc 1a 10 ngay lién tuc) dé thanh
1ap phan xa. Cho chudt nhin dn qua dém va tap
phan xa vao cac budi sang. Dit chudt & cira vao
va dan dat chudt toi dich, noi c6 thic an. Mdi
ngay tap 3 1an, mdi lan cach nhau 5 phit. Tap
dén khi nao dit chudt & ctra vao va chudt chay
mot mach toi dich, khong quay lai, khdng nham
vao ngd cut, tac phan xa da hinh thanh va dugc
xem la bén viing.

Tién hanh ddp tat phan xg: sau khi phan xa
da duoc bén virng bang cach tiép tuc cho chudt
chay trong mé 19, nhung & dich khong dé thuc
an. Khi nao 3 1an tha chudt lién tiép & diém xuit

phéat chudt khdng chay téi dich nita thi xem nhu
phan xa da bi dap tat.

Theo ddi cac chi sé sau:

_ Téc do hinh thanh phan xa duoc biéu hién
bang so lan tap dé chudt chay tir diem xuat phat
den dich ma khong nham duong;

Tdc do co phan xa bén vimg duogc tinh bang
s0_lan tap dé c6 3 lan lién tiép chudt chay tu
diém xuat phat dén dich ma khong nham duong,
khéng quay lai;

Thoi gian phdn xa la thoi gian chudt chay tir
diém xuit phat dén dich;

Téc d6 dap tat phan xa duoc tinh bang s6
lan khong cho chudt an (khong cing cb) khi
chuot téi dich, dén khi chudt khéng chay toi noi
dé thtrc an nira.

Céac sb lieu duoc xur 1y theo céc phuong
phap thdng ké y sinh hoc, so sanh bang Anova
test su dung phan mém SPSS 16.0. S6 liéu duoc
biéu dler) dudi dang x + SD. Su khac biét cé y
nghia thong ké vai p < 0,05.

KET QUA VA THAO LUAN
Poc tinh cap cia vien AOO-3-6

Két qua nghién cau vé doc tinh cép cua
vién nang dau tao AOO-3-6 dugc trinh bay ¢
bang 1. Két qua cho thay CNT uéng vién AOO-
3-6 v6i cac muc liéu khac nhau tir liéu thap nhat
la 15 mL/kg (382 g DHA, EPA, DPAkg TLCT)
dén muc lidu cao nhat 60 mL/kg (15,27 g DHA,
EPA, DPA/kg TLCT) chuét c6 thé ubng nhung
khong c6 chudt ndo chét.

Tu muc lidu 33 mL/kg dén muc liéu 60
mL/kg TLCT, chuét c6 biéu hién phan nét vai
gio dau sau uong thubc thir sau d6 trd lai binh
thuong. O mic lidu thip hon, hau hét cac chuot
deu ¢6 phan binh thuong. Quan sat khong thay
xuat hién triéu chung bat thuong nao khac o
chuot trong 72 gio sau uong thudc 1an cudi va
trong sudt 7 ngay sau udng vién AOO-3-6.

Chuot da dung vién dau tao dén muc liéu 60
mL/kg gap khoang 113,63 lan mic liéu du kién
co tac dung quy doi ra trén CNT, ma khong co
chugt nao chét. Triéu ching di ngoal phan nat
trong nhiing gio dau & nhiing 16 uong liéu cao la
tri¢u chimg thuong gdp khi luong thir qua Ién
vao duong rudt, khong phan anh ve doc tinh cua
vién AOO-3-6. Két qua nghién cutu vé doc tinh
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cap da khong tim dugc liéu LDso ching to vién
nang dau tao AOO-3-6 bdo dam tinh an toan khi
danh gia doc tinh cap theo duong uong trong

24 gio, khodng an toan diéu tri cua vién AOO-
3-6 rong. Nhu vay, co thé ket luan vién dau tao
AOO-3-6 giau DHA, EPA, DPA khong déc.

Bang 1. Két qua nghién ctru doc tinh cap cua vién nang dau tao AOO-3-6

Séchuot | Thé tich cho udng Téng Vthé tich | Tong ham luong DHA, Sré chuot

L6 chuot thi nghiém mai 1An x s6 14N cho uéng mL/ EPA’vé DPA) cho chuot song/chét

j 1 kg chuét uong (g/kg TLCT) sau 72 gio
L61 08 0,05 mL/10 g x 3 lan 15 3,82 08/0
L6 2 08 0,08 mL/10 g x 3 lan 24 6,11 08/0
L6 3 08 0,11 mL/10 g x 3 lan 33 8,40 08/0
L6 4 08 0,14 mL/10 g x 3 lan 42 10,69 08/0
Lo 5 08 0,17 mL/10 g x 3 lan 51 12,98 08/0
L6 6 08 0,20 mL/10 g x 3 lan 60 15,27 08/0

Ghi cha: TLCT - trong luong co thé

Péc tinh ban trwong dién cia vién AOO-3-6

Anh huwong cua vién nang dau tio AOO-3-6 Ién
tinh trgng chung va su thay doi thé trong cua
CCT khi dung dai ngay

CCT duoc theo ddi hang ngay Vvé tinh trang
chung gdbm hoat dong, an udng, tinh trang 16ng,
da, niém mac, chat tiét. Cac chudt & ca 16 chung
va cac 16 dung vién AOO-3-6 déu hoat dong binh
thuong. Chudt 16ng muot, da niém mac binh
thuong, an udng binh thuong, phan thanh khudn.

Ngoai danh gia tinh trang chung cta chuét &

cac 16 thi nghi¢m, thé trong cua chugt ciing
dugc tién hanh theo déi (bang 2). Két qua thu

dugc cho thiy sau 90 ngay theo ddi, tit ca cac
16 thi nghiém thé trong cua chudt déu ting so
v6i thoi diém trude thi nghlem Khi so sanh
gitra c&c 16 thi nghiém tai cung thoi diém nghlen
ctu, thé trong chuét cta cac 16 khdng co su
khac bi¢t c6 y nghia thong ké (p > 0,05). Sau 45
va 90 ngay lay mau, chudt ting can déu giita
cac 16 thi nghiém. Khi so sanh trong cung 16
giita cac thoi diém sau so voi trudc thdy thé
trong chuét cua cé ba 10 nghién ciru déu tang, su
thay ddi c6 y nghia thong ké v6i (p < 0,01).
Nhu vay, vién AOO-3-6 glau DHA, EPA, DPA
vGi cac muc liéu va thoi gian sir dung trong
nghién cuau khong gay dnh huong dén su phat
trién thé trong cua chuot.

Bdng 2. Anh hudng cua vién nang AOO-3-6 ddi véi trong luong co thé chudt (n = 10, X + SD)

Thoi diém xét nghiém Trong luong co thé (g)
L6 chang (1) Lotril (2) L6 tri 2 (3) Pso sanh giia cac 16
Trudc thi nghiém (a) 168,63 + 5,24 169,25 + 4,03 170,13 + 4,36 p2-1> 0,05
Sau 45 ngay (b) 194,88 + 5,06 196,50 + 4,57 197,75 £9,91 ps1> 0,05
Sau 90 ngay (c) 214,75 £ 5,63 215,63 + 5,80 216,63 £ 10,94 ps2> 0,05
Pso sanh trong cing 16 Pb.ca<0,01; pe.p < 0,01

Ghi cha: L6 ching: udng nudc cét liéu 1,00 mL/kg TLCT/ngay; L6 tri 1: udng dau tao lidu 78,4 mg (DHA,
EPA, DPA)/kg TLCT/ngay (liéu duy kién c6 tac dung); L6 tri 2: uéng ché pham liéu 352,8 mg (DHA, EPA,
DPA)/kg TLCT/ngay (gip 4,5 1an liéu ¢ 16 tri 1); TLCT - trong lugng co thé

Anh hwong cua vién AOO-3-6 giau DHA, EPA va
DPA [én m¢t so chr tiéu huyet hoc cuia chugt

Két qua nghién ctru anh huong cia AOO-3-
6 Ién chirc nang tao mau cua chudt thong qua
mot s6 chi tiéu huyét hoc cua chuot thi nghiém
duoc trinh bay ¢ cac bang 3. Két qua thu duoc
cho thay khi cho chuét uéng vién AOO-3-6 Vi
cac muc lidu 78,4 va 352,8 mg DHA, DPA,
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EPA/kg/ ngay lién tuc trong 90 ngay, céc chi sb
huyét hoc trong mau chuét thay doi khdng cé y
nghia thong giira cac 16 chung va thuc nghiém
ciing nhu gitta cac 16 thyc nghiém véi nhau
(p > 0,05). Nhu vay, vién nang AOO-3-6 st
dung véi cac muc lidu va thoi gian khac nhau
trong nghién cau da khong lam thay dbi cac chi
tiéu chirc nang tao mau cua chuét.
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Bang 3. Anh hudng cua vién nang AOO-3-6 1én mot sé chi tiéu huyét hoc caa chudt (n = 08, X +SD)

Thoi diém xétnghiem | Lochang (1) | Loti1(2 | Loti2(3) | psostmngimacicto
S6 lwong hdng cau chudt (x10%2g/L)
Truéc thi nghiém (a) 8,42 +0,73 8,59+111 8,18 + 0,70
P2-1> 0,05
Sau 45 ngay (b) 8,16 + 1,94 8,76 + 2,46 8,22 + 2,55 ps2> 0,05
Sau 90 ngay (c) 8,40 + 1,54 8,65 + 2,07 8,25 + 0,50 Ps1>0,05
Pso sanh trong ciing 16 Pb,c-a=> 0,05; Pe-b > 0,05 -
Ham lugng huyét sic t trong méu chuét (g/dL)

Truéc thi nghiém (a) 134,75 + 12,46 129,63 +10,51 | 133,63 +11,03 524> 0,05
Sau 45 ngay (b) 131,38 +5,13 128,38 +11,89 | 131,75+ 20,60 032> 0.05
Sau 90 ngay (c) 132,88 + 18,22 130,63 + 9,80 133,88 + 13,45 Ps1>0,05
Pso sanh trong cung 16 Pb.c-a> 0,05; pcb> 0,05

Hematocrit (%)

Truéc thi nghiém (a) 42,38 + 3,56 42,41 + 4,65 41,04 + 3,80 p21> 0,05
Sau 45 ngay (b) 41,12 + 345 42,70 + 10,89 41,61 + 12,38 Ps2>0,05
Sau 90 ngay (c) 42,75 + 6,05 41,54 + 6,45 41,29 + 2,67 ps1>0,05
Pso sanh trong cuing 16 Pb,ca> 0,05; peb> 0,0

Thé tich trung binh hdng cau (f1)

Truéc thi nghiém (a) 50,25 + 2,55 51,75 + 5,60 50,13 + 2,59 p21> 0,05
Sau 45 ngay (b) 50,50 + 6,00 50,88 + 4,12 51,13 + 3,00 Ps2>0,05
Sau 90 ngay () 51,25+ 1,98 50,38 + 7,96 50,50 2,62 Ps1>0,05
Pso sanh trong cung 16 Pb.c-a> 0,05; pcb> 0,05

S6 lugng bach cau (g/L)

Truéc thi nghiém (a) 653,63 + 105,30 | 708,00 +130,59 | 627,50 + 164,98 p21> 0,05
Sau 45 ngay (b) 667,88 + 109,12 | 692,38 +86,28 | 600,38 + 197,29 Ps2>0,05
Sau 90 ngay (c) 673,88+ 151,04 | 688,75+24482 | 626,25+ 87,21 p31>0,05
Pso sanh trong cuing 16 Pb,c-a> 0,05; pe.b> 0,05

S6 luong tiéu cau (g/L)

Truéc thi nghiém (a) 653,63 + 105,30 | 708,00 + 130,59 | 627,50 + 164,98 p21> 0,05
Sau 45 ngay (b) 667,88 +109,12 | 692,38 +86,28 | 600,38 + 197,29 Ps2>0,05
Sau 90 ngay (c) 673,88+ 151,04 | 688,75+ 24482 | 62625+ 8721 Ps1> 0,05
Pso sanh trong ciing 16 Pb.c-a> 0,05; pcb> 0,05

Ghi chd: L6 ching: udng nudc cat licu 1,00 mL/kg TLCT/ngay; L0 tri 1. uong dau tao licu 78,4 mg (DHA,
EPA, DPA)/kg TLCT/ngay (|Ieu du kién c6 tac dung); Lo tri 2: udng ché pham lidu 352,8 mg (DHA, EPA,
DPA)/kg TLCT/ngay (gap 4,5 1an liéu ¢ 16 tri 1); TLCT - trong lugng co thé

Pdnh gid mirc dg ton thwong té bao gan va
chiee nang gan chuét khi dung vién nang AOO-
3-6 dai ngay

Két qua nghién cau anh huéng cua vién
AOO-3-6 dén hoat do ciia cac enzyme AST va
ALT, albumin huyét thanh va cholesterol toan
phan cua chuét trong thi nghiém thu dugc dugc
thé hién o hinh 1. Két qua thu dugc cho thay

truéc khi thir nghiém, hoat do caa AST va ALT,
albumin huyet tuong va cholesterol toan phan
ctia chudt ¢ cac 16 chimng va 2 16 thi nghiém déu
khong c6 su khac biét (p > 0,05). Sau 90 ngay
cho uong lién tuc, ¢ 16 tri 2 hoat d6 cia AST
(79,13 £ 11,32 UI/L) va ALT (66,38 + 11,29
UI/L), ham luong albumin (33,88 + 2,90 g/L) va
cholesterol huyet thanh (1,20 + 0,26 mmol/L)
c6 su thay d6i khong dang ké so vai ddi chung.
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Su sai khac nay khdng c6 y nghia thong ké sinh
hoc (p > 0,05). Khi so sanh trong tung 16 thi
nghi¢m gifra cac thoi diem thi nghi¢m, cac chi so
albumin va cholesterol toan phan mau chugt thay
doi khong c6 ¥ nghia thong ké (p > 0,05). Tur cac
ket qua trén da khang dinh, vién nang AOO-3-6
vai cac muc lieu va thoi gian sir dung trong
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nghién ctru khong lam thay doi hoat do cia AST
va ALT, cac chi so albumin va cholesterol toan
phan trong mau chugt nghién cau. Do do, vién
nang AOO-3-6 khdng gay ton thuong te bao gan
va khong lam anh hudng dén chirc nang gan chudt
trong nghién cau.
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Hinh 1. Anh huéng cua vién AOO-3 -6 ddi véi hoat @ AST (a) va ALT (b), ham lugng Albumin

huyét twong (c) va Cholesterol toan phan (d)

Ghi chi: - L6 chung: udng nudc cét liéu 1,00 mL/kg TLCT/ngay; L6 tri 1: udng dau tao liéu 78,4 mg (DHA,
EPA, DPA)/kg TLCT/ngay (liéu du kién c6 tac dung); L6 tri 2: udng ché pham liéu 352,8 mg (DHA, EPA,
DPA)/kg TLCT/ngay (gap 4,5 lan liéu & 16 tri 1); TLCT - trong lugng co thé

Danh gia anh hwong 1én chicc nang thdn cua
chugt khi dung vién AOO-3-6 dai ngay

Két qua nghién cau anh huong cia vién
nang AOO-3-6 str dung dai ngay Ién chirc nang
cia than thong qua nong do creatinin huyet
thanh dugc trinh bay ¢ bang 4. Két qua thu
dugc ¢ bang 4 cho thay, tai cac thoi diem 45 va
90 ngay, cac 16 chuot thir nghiém 1 va 2 va so
sanh trong cung maét 16 gitra cac thoi diém thi
nghi¢m khac nhau déu c6 nong do creatinin
mau chudt thay doi khéng c6 v nghia thong ké
(p > 0,05). Nhu vay, vién AOO-3-6 véi cac
muc lieu va thoi gian sir dung trong nghién cau
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(90 ngay) khong lam thay doi ndng do creatinin
trong mau chuét cho thay ching khéng anh
hudng 1én chirc nang than caa chuot.

Giai phau md bénh hoc gan, thdn, lach cua
chugt

Sau 90 ngay theo ddi, tién hanh giai phiu
chugt cho thay bang mat thuong va dudi kinh
lap c6 do phéng dai 25 lan thdy mau sic, hinh
thai cua gan, than, lach & hai 16 dung vién dau
tao khong khac so vai ching (hinh 2). Hinh anh
gan, than, 1a lach cua chuét & cac 16 tri 1 (hinh
2b), 16 tri 2 (hinh 2c) c6 mau nau d6 thim dong



Nghién ceu tinh an toan va tac dung dwoc ly

Két qua nghién cau mo bénh hoc gan, than,
lach chugt cho thay vién dau tio dung duong
uong véi lieu 78,4 mg va licu 352,8 mg/kg/ngay
lién tuc trong 90 ngay, khong gay ton thuong
trén gan cua chuot (hinh 3).

déu, bé mat nhin, khong c6 u cuc hoic xuat
huyét, co dan hdi khi 4n xudng, khong khac biét
so voi hinh anh gan, than, lach cua chuét ¢ 16
ching (hinh 2a).

Bdng 4. Anh huong cua vién nang AOO-3-6 1én ndng do creatinin huyét thanh chuot (n = 08, X +SD)

Thoi diém XN | Loching (1) |  Lotril (@ | Lotri2(3) | Psosinhgivacicts
Creatinin (umol/1)

Trudc thi nghiém (a) 71,63 = 30,35 71,50 £ 16,12 71,13 £ 23,49 p2-1> 0,05
Sau 45 ngay (b) 66,50+ 19,99 68,38 + 7,25 67,75+ 10,65 ps2> 0,05
Sau 90 ngay (c) 63,38 + 27,84 62,38 £ 22,14 57,13 £ 13,82 ps1> 0,05
Pso sénh trong ciing 16 Pb.ca> 0,05; pev> 0,05 -

Ghi chl: L6 ching: udng nuéce cat lidu 1,00 mL/kg TLCT/ngay; L6 tri 1: ubng dau tao liéu 78,4 mg (DHA,
EPA, DPA)/kg TLCT/ngay (lieu dy kien cé tac dung); L6 tri 2: uong ché pham lieu 352,8 mg (DHA, EPA,
DPA)/kg TLCT/ngay (gap 4,5 lan lieu ¢ 16 tri 1)

Hinh 3. Hinh anh md bénh hoc vi thé gan, than, lach chuot sau 90 ngay uéng thuéc 16
doi ching (a, d, h), 16 tri 1 (b, e, i) va ld tri 2 (c, g, k), twong tng (HE, x 400)

Ghi chdi: L6 ching: udng nudc cat lieu 1,00 mL/kg TLCT/ngay; L6 trj 1: udng dau tao liéu 78,4 mg
(DHA, EPA, DPA)/kg TLCT/ngay (licu du kicn c0 tac dung); L0 tri 2: uong ché pham licu 352,8
mg (DHA, EPA, DPA)/kg TLCT/ngay (gap 4,5 lan licu ¢ 16 tri 1)
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Két qua hinh 3 cho thiy vi thé gan, than,
lach duéi kinh hién vi véi do khuéch dai 400
lan cua chuot ¢ 16 tri 1 (hinh 3b, e, i) va 16 trj 2
(hinh 3 ¢, g, k) khdng co6 khac biét so véi hinh
anh vi thé gan, than, lach chuot ¢ 16 chiing (hinh
3a, d, h). Cau tric cac bé gan binh thuong,
khong thay hinh anh hoai tir, thoai hoa té bao
gan. Cau trdc cac té bao 6ng than va cac ving
chirc nang khac cua than binh thuong. Trén hinh
anh lach thdy vung tay trang bat mau xanh
tham, tap trung cac nang lympho Ién. Vung tay
d6 c6 mau xanh do, voi cac xoang nang chua
nhiéu hong cau va mot sb dai thuc bao. Khong
thdy 6 xuat huyét hoac hoai tu.

Nhu vdy, c6 thé két luan vién dau tao
AQO-3-6 giau DHA, EPA, DPA an toan. Két
qua nay hoan toan phu hop véi mot sb san
pham di duoc thuong mai hoéa nhu
DHASCO™ (dau tir chi Crypthecodinium),
DHASCO®-S (dau tir Schizochytrium sp.), cac
san pham nay c6 ham lugng DHA khoang 350
mg/g dau va da duoc kiém tra tinh an toan trén
chuot céng hay tho trong 13 tuan. Bot tao da
duogc tron vao thirc an cta chudt véi mac lidu
4000 mg/kg TLCT/ngay da khong quan sat
thiy doc tinh dbi Vvéi co thé. O tho, khdng qua
st thay doc tinh di voi co thé tho me khi cho
in bot tao & muc lidu 600 mg/kg TLCT/ngay
(Martek, 2003).

Bang 5. Tc @6 hinh thanh phan xa co diéu kién,

trong mé 16 cua cac 16 chudt nghién ciru (n = 8)

Téc dung ting cwong tri nhé cha vién dau
tao AOO-3-6 ¢ chugt thi nghiém

Két qua danh gia toc do hinh thanh phan xa
dugc danh gia bang thoi glan dé CNT chay toi
dich ma khéng dung lai ¢ doc duong sau khi
uéng AOO-3- 6 lién tuc trong 10 ngay. Két qua
bang 5 cho thay, so sanh vé tbc do hinh thanh
phan xa: s lan tap dé hinh thanh phan xa va
thoi gian phdn xa (khi da hinh thanh phan Xa)
hay toc do dap tat phan xa co diéu kién cua
chuét ¢ cac 16 dung AOO-3-6 ¢ ca 2 mirc lidu
déu ngan hon so voi 16 uong nudc mudi sinh ly
(16 ching). Sy khac biét co y nghia thong ké
(p < 0,05). So sanh gitra 16 dung lidu 1 va Ileu
2, su khac biét gitra 2 106 chua ¢6 ¥ nghia thong
ké (ps-2> 0 05) Khi so sanh tbc do dé phan xa
bén Ving: so lan tap dé hinh thanh phan xa ben
virng va thoi glan phan xa (khi phan xa da bén
viing) cua chuot ¢ cac 16 dung AOO-3-6 ¢ ca 2
muc lidu déu tt hon so véi 16 ubng nu6e muodi
sinh ly. Sy khac biét c6 y nghia thong ké
(p < 0,05). So séanh gitra 16 dung lidu 1 va licu 2,
su khac biét gira 2 16 chwa ¢ y nghia thong ké
(p3 2>0 05)

Nhu vay, vién nang AOO-3-6 c6 tac dung
cai thién khd ning hoc tap, ghi nhé & chudt,
giup chuot hinh thanh, bén viing phan xa va dap
tat nhanh phan xa Kkhi khong con yéu tb cung co
dé tim thac an trong mé 16 nhanh hon, véi thoi
gian phan xa ngan hon.

tbc do dap tit phan xa co diéu kién tim thic an

Tdc d6 hinh thanh phan xa | Téc d6 dé phan xa bén viing | S6 lan khéng cang cb
L6 thi nghiém S6 Iin tap Thoi gian phan | < (s tap Thoi gian dé dap tit phan xa
xa (s) phan xa (s)

Ching sinh Iy (1) | 19,88 +2,03 | 39,85+4,67 |48,88+3,04 | 33,14 +3,72 15,63 + 3,07
Lotril (2 16,25 + 3,85 35,15+293 |43,13+6,08| 27,59 +5,36 12,13+ 2,42
Lotri2 (3) 15,63 + 3,36 34,19+284 |40,63+7,95| 26,74 +5,42 11,75+ 2,12

p P2-1< 0,05; P3-1< 0,05; P3-2> 0,05

Ghi cht: L6 ching: udng nuéc cat lidu 1,00 mL/kg TLCT/ngay; L6 tri 1: udng dau tao liéu 134,4 mg (DHA,
EPA, DPA)/kg TLCT/ngay (lieu du kién c6 tac dung); L6 tri 2: uong ché pham liéu 403,2 mg (DHA, EPA,

DPA)/kg TLCT/ngay (gép 3 lan liéu & 16 tri 1)
KET LUAN

Chua tim thay gia tri LDso ciia vién dau tao
AO0O0-3-6 (& muc licu 63,63 g (DHA, EPA,
DPA)/kg trong lugng co thé) theo dudng udng
trén chudt nhat trang. O chuot COng trang cho
udng vién dau tao AOO-3-6 & cac mic lidu
78,4 mg va 352,8 mg DHA, EPA, DPA/kg
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trong luong co thé/ngay lién tuc trong 90 ngay
dam bédo an toan, khong lam thay dbi céc chi s6
huyét hoc, khong lam ton thuong té bao gan,
chirc ndng gan va than & chugt thi nghigm.
Vién dau tao & hai mic lidu c6 tong ham lugng
DHA, EPA va DPA la 134,4 va 403,2 mg/kg
trong lugng co thé/ngay di c6 tac dung cai thién
kha nang hoc tap, ghi nhd & chudt, gidp chudt



Nghién csu tinh an toan va tac dung dwoec ly

hinh thanh va bén viing phan xa tim thirc an
trong mé 16 nhanh hon vdi thoi gian phan xa
ngan hon va kha nang dap tit phan xa khi khéng
con yéu té cung ¢ 1a nhanh hon.
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SAFETY ASSESSEMENT AND PHARMACOLOGICAL EFFECT OF
ALGAL OIL OMEGA 3-6 CAPSULE RICH IN DHA, DPA, EPA FROM OIL OF
HETEROTROPHIC MARINE MICROALGA Schizochytrium mangrovei TB17
ON THE EXPERIMENTAL ANIMALS

Le Thi Thom!?2, Nguyen Hoang Ngan®, Dang Diem Hong" 2*

YInstitute of Biotechnology, VAST
2Graduate University of Science and Technology, VAST
%Vietnam Military Medical University

SUMMARY

Recently, heterotrophic marine microalga Schizochytrium mangrovei has been shown to be rich in omega
3-6 fatty acids, mainly docosahexaenoic acid (DHA), ecosapentanoic acid (EPA) and docosapentanoic acid
(DPA). These fatty acids play an important role on human health.

In this article, we presented results of safety assessment and pharmacological effect of Algal Oil Omega
3-6 (AOO-3-6) which made from oil of S. mangrovei TB17 on the experimental animals after 90 days of use.
The results of acute toxicity study showed that by oral administration of the AOO-3-6 on white mice at the
highest dose of 15.27 g total of DHA, EPA, DPA/kg of whole body of mice/ day (the dosage was 113.63
times higher than the mice dose), the LDsg was not determined. It means that AOO-3-6 capsules was no signs
toxicity. At doses of 78.4 mg and 352.8 mg of total of DHA, EPA, DPA/ kg of whole bode of rat/ day (effec-
tive dose znd 4.5 times higher than the expected dose) for 90 continuous days on the mice didn’t affect the
normal increment of body weight, hematological indices, biochemical indicators; function of liver and kid-
ney; histopathology of liver, kidney, spleen of white rats. At the same time, at doses of 134.4 and 403.2 mg
total of DHA, EPA and DPA/kg of body weight/day improved the ability to learn, remember on the mice. In
addition, it also allowed building its reflexes sustainability in finding food to be faster with shorter reflectance
time. As a result, AOO-3-6 capsules are safe and have the ability to improve memory, learning ability on the
mouse which can be used for functional food for human health.

Keywords: Schizochytrium mangrovei, acute toxicity, AOO-3-6, DPA, DHA, EPA, subchronic toxicity.
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