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_ Bénh xuat huyét do vi khuén Vibrio alginolyticus 1a mot trong nhitng thach thire 16n nhat cho
nghé nuodi ca Hong m¥ ‘(Sciagnops ocellatqs) ¢ Viét Nam. Vi€c phat tri€n loai vaccine ¢6 the str dung
qua duong thire an 1a can thiét dé giam thi€u viéc st dung khang sinh va thiét hai trong nghe nudi ca.
Nghién ctru duoc thyc hién nham phat trién vaccine qua dudng thirc an, chi giai phong vaccine tai vi tri
hoat dong, tirc 1a trong duong tiéu hoa cua ca. Khao sat pH trong hé thong tiéu hoa & ca Hong my truge
va sau khi cho an 30 phut cho thiy pH thay doi 15 rét tir pH ¢ gid tri trung tinh & miéng, gidm dén acid
rat thap ¢ da day, sau do tang tro lai trung tinh va hoi kiém ¢ duong rudt. Nghién ciru da tién hanh boc
V. alginolyticus bat hoat bang formalin trong cdc vi hat Eudragit E100. Viéc tiép xtc véi moi trudng
acid md phong dicu kién da day cé cho thay kich thudc cua cac vi hat chira vaccine giam nhanh chéng,
phan anh sy phan giai cua vi ha} va giai phong vaccine. Vi hat khong giai phong vaccine ¢ diéu kién
pH > 6. K&t qua nay cho thay tiém nang cia viéc ng dung Eudragit E100 vao viéc phat trién vaccine
qua dudng thirc in dé phong bénh do vi khuan V. alginolyticus gdy ra trén ca Hoéng my.
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ABSTRACT
Hemorrhagic disease caused by Vibrio alginolyticus is one of the biggest challenges for farming
Red drum (Sciaenops ocellatus) in Vietnam. Developing a feed-based vaccine is essential to reduce
antibiotic use and minimize losses in fish farming. The study aimed to develop a feed-based vaccine
that only releases its contents at the site of action, i.e., in the fish's gastrointestinal tract. pH
measurements taken from the digestive system of Red drum before and one hour and thirty minutes
after feeding showed a distinct change in pH from a neutral value in the mouth, decreasing to a very
low acidic pH in the stomach, then increasing back to neutral and slightly alkaline in the intestine. The
study encapsulated formalin-inactivated V. alginolyticus within Eudragit E100 microparticles. Exposure
to an acidic environment simulating the conditions of the fish stomach showed that the size of the
vaccine-loaded microparticles decreased rapidly, reflecting the degradation of the microparticles and
the release of the vaccine. The microparticles did not release the vaccine at pH > 6. These results
highlight the potential application of Eudragit E100 in the development of a feed-based vaccine to
prevent Vibrio alginolyticus-induced disease in Red drum.
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1. MO PAU

Ca 1a nhom dong vat c6 xuong sdng
16n nhét va da dang nhét, dong thoi 1a ngudn
cung cap protein dong vat chu yéu tir thity
san trén toan cau. Bén canh nganh khai thac
thity san, nudi trong thay san ciing déng vai
trd quan trong trong viéc dap tng nhu cau
thuc pham trén toan thé gisi (Zhou va cs.,
2024; Gillespie va van den Bold, 2017;
Near va cs., 2012). Ca Hong my (Sciaenops
ocellatus) thudc ho Sciaenidae dwoc nudi
chu yéu ¢ Pai Tay Duong va Vinh Mexico
(Zhang va Sun, 2011). Véi téc do sinh
truong nhanh, kha nang thich nghi cao véi
mobi truong va la loai ca cd gid tri dinh
dudng cao, ca Hong my da duoc di nhap va
tro thanh dbi twong nudi thuy san chu luc
ctia nhiéu nude chau A, trong d6 co Viét
Nam. Vi vdy, tir nam 2018, ca Hong my
duoc dua vao danh sach 1a mot trong nhiing
doi twong nudi bién chu lyc cia Viét Nam
(Quyét dinh s6 50/2018/QP-TTg ngay 13
thang 12 nam 2018; Pham Thi Hai Yén va
cs., 2021; Yen va cs., 2021; Zhang va Sun,
2011). Tuy nhién, cung vdi sy mo rong clia
nganh nudi trong thuy san, nhiéu bénh do vi
khuén, ky sinh trung va virus di xuit hién.
Trong s6 d6, bénh Vibriosis di dugc xem la
mot trong nhitng bénh vi khuén thudng gip
nhit & c4 bién (Zhou va cs., 2024;
Mohamad va cs., 2019).

Vi khuan Vibrio alginolyticus thudc
chi Vibrio, ton tai rong rai trong cac moi
truong nude bién, va 1a tac nhan gy bénh
pho bién dbi voi cac loai dong vat thuy san
nudéc man, lg dac biét 1a ca Héng my
(Mohamad va cs., 2019; Cao va cs., 2018;
Damir va cs., 2013; Sadok va cs., 2013). Su
nhiém tring do V. alginolyticus c6 thé gay
ra ty 1& chét cao ¢ nhiéu loai c4, thuong di
kém v6i ddu hiéu xuat huyét va cac vét loét
trén bé mat co thé ca (Zhou va cs., 2024;
Yen va cs., 2021; Pham Thi Hai Yén va cs.,
2019; Pham Thi Hai Yén va cs., 2021; Ding
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Thanh Long va cs., 2019). Cho dén nay,
nhiéu nghién ctru da phat hién vi khuan V.
alglnolytlcus gdy bénh trén hang tram loai
c4 bién khac nhau trén thé g101 (Zhou vacs.,

2024; Cao va cs., 2018). Dé kiém soat dlch
bénh do vi khuan trén dong vat thay san,
khang sinh thudng dugc sir dung bang cach
tron vao thuc an cho dong vat nudi, dac biét
1a & cac qudc gia c6 thu nhap thap va trung
binh (Reverter va cs., 2020; Ayukekbong va
cs., 2017). Tuy nhién, phuong phap nay
thuong khong hi¢u qua do ca thuong bo an
khi bi bénh. Viéc sit dung khang sinh hoa
tan vao moi truong nudc khong chi gay 6
nhim ma con co thé tao ra cac ching vi
khuan khang khang sinh, tir d6 tiém an nguy
co anh huong dén stc khoe cong dong
(Reverter va cs., 2020).Vaccine phong bénh
cho ca dang tré thanh mot giai phap an toan
dugc cac nha khoa hoc quan tam. Viéc st
dung vaccine trén ca gitip phong ngira hi€u
qua cac tac nhan gy bénh hoac kich thich
tao ra khang thé bao vé, tir do nang cao kha
ning dé khang cua ca dbi voi dich bénh.
Tuy nhién, hau hét cac loai vaccine hién nay
danh cho ca nuéi déu dugc st dung qua
duong tiém (Munang’andu, va cs., 2016;
Miccoli va cs., 2021). Véi phuong phap
nay, ca phai c6 kich thudc dii 1on dé co thé
gdy mé va ti€ém. Qua trinh nay doi héi phai
xtr 1y ting ca thé, didu nay co thé giy cing
thfmg va trc ché mién dich, tir d6 c6 thé anh
hudng tiéu cuc dén phan tng cua co thé ddi
voi vaccine, thim chi gay tir vong. Viéc
tiém vaccine ciing doi hoi nhiéu cong lao
dong, tang chi phi san xuat, do d6 phuong
phap tiém thuong khong phu hop voi nhitng
loai ca c6 gia tri thap nhur c4 16 phi (Miccoli
va cs., 2021). Vi vay, st dung vaccine qua
dudng thuc an dugc xem la phuong phap
hiéu qua hon, vi c6 thé phong bénh cho toan
bd dan ca trong ao cling mot thoi diém,
khong gay cang thang cho c4 va c6 thé nhic
lai nhiéu 1an mot cach d& dang giup nguoi
nudi c6 thé chu dong phong bénh cho ca
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trede mua dich bénh. Ngoai ra vaccine theo
duong thic an con kich thich phan tung
mién dich niém mac (bao gém da, dich nhﬁy
va rudt), 1a nhitng diém tiép xuc dau tién véi
tac nhan gdy bénh (Lee va cs., 2021;
Miccoli va cs., 2021; Munang’andu va cs.,
2016). Dé nang cao hiéu qua ciia vaccine
qua dudng thire in, nhiéu nghién ctru da st
dung céc chét chdng acid va khang protease
gitp vaccine di qua da day ma khong bi
phan huy khang nguyén va chi dugc hip thy
0 rudt ca. Tuy nhién, phitc hgp vaccine voi
cac chit boc nay dugc hoa tan va hép thu &
rudt thi ciing c6 thé hoa tan trong moi
truong nude do co pH tuong dwong (gan
trung tinh) din dén mit khang nguyén
(Kitiyodom va cs., 2019; Halimi va cs.,
2018; Dubey va cs., 2016). Gan day, vi hat
Eudragit E100 dd dwoc ap dung lam chit
boc vaccine Streptococcus agalactiae bt
hoat nhim phong bénh cho ¢4 rd6 phi
(Oreochromis sp.) véi ty 1& bao ho 1én dén
75%. Eudragit E100 1a mdt polymer
methacrylate tong hop thudc dong Eudragit,
c¢6 cAu trac chta cac nhom amino (-NHo).
Nho su hién dién cua cac nhém amino,
Eudragit E100 c6 tinh ion hoa va kha nang
hoa tan t6t trong moi truong acid (pH thép).
Polymer nay chu yéu dugc st dung trong
nganh duoc phdm dé bao phim sir dung
trong cac vién nén, vién nang hodc cac dang
thudc khac dé bao vé duoc chit va kiém soat
qué trinh giai phong thudc. Eudragit E100
c¢6 tinh cationic va dé hoa tan trong mdi
truong c6 pH < 5.0, gitip bao vé hoat chat
va diéu chinh toc d6 giai phong thude trong
da day, tir d6 duy tri ndng d6 thude 6n dinh
trong co thé. Chinh vi thé, n6 duoc tng
dung rong rii trong ché tao mang bao thude
(Linares va cs., 2019). bac biét, vi hat
Eudragit E100 giup cac hoat chat nhu
vaccine khong tan trong mdi trudng nudc
ma chi hoa tan khi tiép xiic véi méi trudng
pH acid, chang han nhu pH da day cia ca
(Bashir va cs., 2023), mé ra huéng di méi
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trong phat trién vaccine qua dudng thirc an.
Mac du vi hat Eudragit E100 d2 mang lai
hiéu qua trong viéc boc vaccine cho cau
khuan Gram (+) nham phong bénh cho ca rd
phi (Bashir va cs., 2023), nhung cho dén
nay van chua c6 nghién ciru nao ung dung
vi hat ndy dé boc vaccine cho céc truc khuan
Gram (-). Muc ti€u ctia nghién ctru nay la su
dung vi hat Eudragit E100 dé boc vaccine
bat hoat Vibrio alginolyticus, tac nhan gay
bénh xuit huyét 16 loét & c4 Hong my, gop
phan phat trién vaccine st dung qua duong
thirc an dé phong bénh vi khuan trén c4 bién
ndi chung va ca Hong my noi riéng.
2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Ngi dung nghién ciru

Nghién ctru duoc thuc hién véi 3 noi
dung chinh nhu sau:

- Khao séat pH hé théng tiéu hoa cua
ca Hong my

- Sir dung vi hat Eudragit E100 dé
boc vaccine toan bd té bao bat hoat V.
alginolyticus

- Xac dinh dac tinh cuaa phac hop
vaccine véi vi hat Eudragit E100 & cac diéu
kién moi truong pH khac nhau
2.2. Vat liéu nghién cau
2.2.1. Vi khuan Vibrio alginolyticus va vt
liéu boc vaccine

- Chuang vi khuan V. alginolyticus
VATTHO009 ding dé san xuét vaccine la
chang vi khuan dwoc phan lap tir ca Hong
my bi bénh xuat huyét nudi tai Thira Thién
Hué nim 2023, di duoc dinh danh bing
trinh ty Nucleotide gene 16S rRNA va cung
cap tir Phong thi nghiém Bénh thuy san,
Khoa Thuy san, truong Pai hoc Nong Lam,
Pai hoc Hué.

- Vat liéu boc vi khuan bat hoat: vi
hat Eudragit E100 (Essen, Puc), cac hoa
chat khac bao gom: Polyvinyl alcohol
(PVA) (BDH Laboratory supplies, Poole,
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Vuong quéc Anh), Sorbitan monostearate
(Thermo Fisher Scientific, Heysham,
Vuong quéc Anh), Ethanol tuyét dbi (>
99,8%) va Dichloromethane (Sigma-
Aldrich, Vuong qudc Anh).
2.2.2. Nguon cé thi nghigm

Ca Hong my thi nghiém (15 ca) co
chiéu dai tir 28-30 cm/con; khéi lwong tir
280-320 g/con, dugc mua tr ho nudi
Nguyén Hiru Nghiém, xi DPién Huong,
huyén Phong Bién, Thira Thién Hué, sau d6
dugc van chuyén & nhiét do 15°C trong sudt
hanh trinh 1 gio &én Phong thi nghiém Bénh
thuy san, truong Pai hoc Nong Lam, Pai
hoc Hué. Khéng cho c4 an trong 1 ngay
truéc khi van chuyén.
2.2.3. Nubi thudn cé thi nghiém:

C4 duoc nudi trong cac bé composite
1000 L va nhiét @6 28°C + 2°C, véi lugng
nudéc thay hang ngay 1a 20% thé tich, dong
thoi dugc cho an bang thirc an thuong mai
danh cho cad Hong my (Intro Plus MT,
Biomar, Viét Nam) véi ty 1€ 2% trong luong
co thé trong 14 ngay trudc khi bat ddu khao
sat pH hé thdng tiéu hoa.

2.3. Phwong phap nghién ciru
2.3.1. Phuong phdp khao sat pH hé thong
tiéu hoa ca Hong my

pH cua hé thdng tiéu hoé cua ca Hong
my duoc do bang may do pH HI 2210-02
(Hanna, Pai Loan) véi dau do pH c6 dudng
kinh 3 mm (H1095B microelectrode, Hanna
Instruments, Scientific Laboratory
Supplier, Anh). Ca Hong my duoc gay mé
trudc (trang thai doi) hodc sau khi an 30
phdt (trang thai no) bang cach ngam trong
dung dich Aqui-S (Bayer, Viét Nam) véi
nong d6 150 mg/L trong 60 phdt theo
phuong phéap cta Bashir va cs., (2023). Do
pH cua khoang miéng trén 5 con ca & mai
nhom (Hinh 1A). Sau dé, tién hanh giai
phiu hé tiéu hoéa va do pH tai nhidu diém
doc theo chiéu dai cua hé thong tiéu hoa,
bao gom da day (2 diém trudc va sau) va
bén diém & rudt (Hinh 1B). Cu thé, c6 1
diém & phan rudt trude, 2 diém & rudt giita
(do ruét giita 1a phan dai nhat), va 1 diém &
rudt sau.

Hinh 1. Do pH duong tiéu héa cia ca Hong my: A: miéng; B: 1. Phan da day trudc, 2. Phan da day
sau; cac diém do pH & rudt (3: rudt trudce, 4, 5: Rudt gitra, 6: rudt sau)

2.3.2. Phwong phap ta0 vaccine bat hogt
boc bang vi hat Eudragit E100

- Phuong phap tao vi khuan V.
alginolyticus bat hoat:

Vi khuén V. alginolyticus bt hoat
bang formalin duoc san xuat theo phuong

https://tapchidhnlhue.vn
DOI: 10.46826/huaf-jasat.vOn1y2025.1224

phap cua Bashir va cs. (2023) duoc diéu
chinh cu thé nhu sau:

Chung vi khuin V. alginolyticus
VATTHO009 dugc nudi ciy trong 500 mL
mdi truong Tryptic soya broth bo sung 2%
NaCl (TSB+, Himedia, An Do) ¢ 28°C
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trong 24 gio. Kiém tra mat d6 vi khuan (10°
CFU.mL™) bang phuong phip do mat do
quang hoc & budc song 600 nm.

Bit hoat vi khuan V. alginolyticus
bang cach thém formalin 37% vao dung
dich nuéi cay vi khuan véi ty 18 2% va u
trong 1 gio & 28°C, sau do6 trong 24 gio &
4°C voi may lic déu lién tyc. Kiém tra su
bat hoat ciia vi khuan bang cach liy 1 mL
hén hop vi khuin V. alginolyticus va
formalin & trén cdy tran trén dia thach chua
mbi truong Tryptic soya agar bo sung 2%
NaCl (TSA+, Himedia, An D), quan sat su
phat trién vi khuan sau 3 ngay va 7 ngay nuoi
cdy & nhiét do 28°C.

- Phuong phép boc vaccine bét hoat
bang vi hat Eudragit E100

Vi khuan V. alginolyticus sau khi bat
hoat bang formalin duoc boc bang vi hat
Eudragit E100 theo phuong phap Bashir va
cs., (2023). Pau tién cho 0,76 mg Eudragit
E100 vao 10 mL sorbitan monostearate
(2,5%) va siéu am trong 1 gio dé tao nhii
twong hitu co. Sau d6 cho thém 10 mL hon
hop dichloromethane-ethanol (1:1) va
khuay lién tuc voi téc 6 800 rpm trong 30
pht. Tiép theo thém tir tir 1 mL hén dich V.
alginolyticus (10° CFU.mL™) tiung giot
(cham réi trong khoang thoi gian 30 phat)
vao 10 mL hdn hop dung dich trén va khuay
lién tuc & 800 vong/phut. Sau do, tir tir cho
6 mL PVA (4%) vao va tiép tuc khudy trong
12 gio. Ly tam dé thu phirc hop vaccine va
vi hat. Rtra vi hat boc vaccine hai 1an voi
0,1M Phosphate Buferred Saline (PBS:
0,137 M NacCl, 0,05 M NaH:PO., pH 7,4)
bang cach ly tim & 10.000 rpm trong 10
phat (Sigma Laborzentrifugen GmbH,
Puc). Cudi cung ddng hoa vaccine thu duoc
v6i 10 mL PBS 0,1 M va khuay déu o toc
d6 800 rpm trong 30 phut sau d6 vaccine
(10° CFU.mL) dugc bdo quan & nhiét do
4°C cho céc thi nghiém tiép theo. Vi hat
Eudragit E100 khong chira vaccine cling
dugc chuén bj theo phuong phép trén duoc
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dung lam ddi ching khi theo dai hinh thai
va kich thudc vi hat.

2.3.3. Phuong phdp xdc dinh do bén cua
phuic h_o‘p vaccine vai vi hgt Eudragit E100
¢ cdc diéeu kién moi truong pH khac nhau

Kich thuéc va do bén cta vi hat
Eudragit E100 va phuc hop vaccine dugc
boc véi vi hat duoc kiém tra bang cach: cho
500 puL dung dich vi hat Eudragit E100 hoac
dung dich vaccine duoc boc vi hat (10°
CFU.mL™) vao 10 mL dung dich chira nuée
& do pH khéc nhau 1,5; 2; 3; 4; va 5 (m0i
truong pH gia dinh khi ca & trang thai no va
doi) va khudy lién tuc véi téc do 300
vong/phdt. Sau mdi phat, 0,7 mL mau duoc
rat ra tir hon hop va kich thudc vi hat va
vaccine dugc do bang thiét bi ZetaSizer
Ultra  (Malvern  Instruments  Ltd,
Worcestershire, Anh). Sir dung cdng nghé
Dynamic Light Scattering (DLS) va
Electrophoretic Light Scattering (ELS),
Zetasizer Ultra c6 thé do kich thudc hat va
phan ta tir 0,3 nm dén 10 um, do thé zeta,
tir do giup xac dinh tinh 6n dinh cia mau va
kha ning két ty cua cac hat. Hinh théi vi hat,
vaccine boc bai vi hat duoc quan séat bang
kinh hién vi huynh quang (Megalab, Vuong
qudc Anh) & d6 phong dai 40X. Thoi gian
kiém tra két thac sau khi vaccine duogc giai
phong hoan toan ra khoi vi hat. Mau da rat
ra duoc thay thé bing mét lwong HCI 0,1 M
tuong duong dé duy tri diéu kién hoa tan.

2.4. Xir ly s6 ligu

S liéu duoc xtr Iy bang phan mém
Excel va SPSS version 26 véi gia tri trung
binh va d6 1éch chudn (SD) véi cac gia tri
pH. Phan tich ANOVA vdi cac phép do lap
lai, sau d6 1 kiém tra Tukey, dugc thuc hién
dé xac dinh su khéac biét néu co véi gia tri
pH trong duong ti€u hoa ¢ ca trudc va sau
khi cho an véi p < 0,05 duoc coi la co y
nghia thong ké. Thong ké mo ta duoc sir
dung & cac két qua quan sat hinh dang phirc
hop vi hat va vaccine ¢ cac d6 pH dudi kinh
hién vi huynh quang.

Nguyén Ngoc Phudc va cs.
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3. KET QUA VA THAO LUAN

3.1. Két qua xac dinh pH & hé thong tiéu
hoa ciia ¢4 Hong my

Gi4 tri pH cua hé thong tiéu hoa & ca
Hoéng my trude va sau khi cho an 30 phut
hau nhu khong thay doi ngoai trir gié tri pH
0 da day (Bang 1). Trudc va sau khi cho an
30 phut, gia tri pH & hé thong thay (101 0 rét
tr miéng dén doan rudt sau cua ong tiéu
ho4, cu thé: pH c6 gid tri trung tinh & miéng,
acid ¢ da day, sau d6 tang trd lai trung tinh
va hoi kiém & ruot gilra, va gidm nhe dudi
mirc trung tinh & phan cudi cing ciia duong
rudt. Sy thay ddi pH doc theo hé théng tiéu
hoa rd rét nhat & da day, dic biét 1a ¢ da day
trudc khi cho an pH chi 1,5 — 2,4 do
hydrochloric acid (HCI) va pepsin c6 trong

dich da day, thap hon déng ké so véi c4 sau
khi cho an (p < 0,05). Nguoc lai, trang thai
no (da an) hay doi (chua an) khong lam thay
ddi do pH & miéng va cac doan rudt khac
nhau ciia dng tiéu hoa. Phan ruét trude do
anh huong cua HCI tir da day nén pH thap
hon phan rudt gila (Bang 1). O rudt sau noi
dién ra chu yéu dién ra qua trinh hap thu
nude va 1én men cia hé vi khuan duong rudt
1am cho pH ciia phan nay giam so véi phan
rugt gitta. Gia tri pH acid ¢ da day va pH
trung tinh dén hoi kiém & rudt cta c4 Hong
my tuong ty nhu mot sd loai ca khac nhu
Tilapia guineensis, Sarotherodon
melanothron, Liza falcipinnis (Payne,
1978) hay & ca rd6 phi Oreochromis sp.
(Bashir va cs., 2023).

Bdng 1. Gia tri pH & h€ thong ti€u hoa cé ¢ hai trang thai trudc va sau khi an

pH 6 cac vi tri khac nhau ¢ hé thong tiéu hod

Thoi diém

" i Da day Rudt
kiém tra pH Miéng 1 > 3 ) 5 5
Trudce khi dn 6.9 + 0.2 15+ 2,4% + 6,9% + 7,58 + 7,5+ 6,9% +
30 phat T 7T 05 0,6 0,4 0,2 0,4 0,7
Sau khi an 30 708402 3,70+ 3,9° + 6,8% + 7,48 + 7,42 + 6,8% +
phuat T 06 0,6 0,3 0,5 0,3 0,7

Gid tri thé hién la sé: trung binh + do léch chudn cdq 3 lan lap lai thi nghiém. Cac ki tw a, b khac nhau
trong cung 1 cot thé hién sy sai khdc co y nghia thong ké (p < 0,05). 1. Da day trucce, 2. Da day sau,
3. Rugt trudc, 4,5 Rugt gitka, 6. Ruot sau.

3.2. Kich thwée ctia vi hat Eudragit E100,
vaccine Vibrio alginolyticus bét hoat, va
vaccine V. alginolyticus bt hoat dwoc
boc voi Eudragit E100

Kich thuéc cia vi hat Eudragit E100
nho hon vi hat chira V. alginolyticus (2,82
um so véi 8,72 um) va c6 bé mit mang dién
tich duong (zeta potential = 37,66 mV)
(Bang 2), phan anh tinh chat cation cua
Eudragit E100 dugc tao ra bdi sy ion hoa
cidc nhém amin trong ctia chudi polymer.
Nguoc lai cac vi hat chira V. alginolyticus
c6 dién tich am (zeta potential 1a -70 mV).

https://tapchidhnlhue.vn
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Diéu nay rat co thé 1a do su di chuyén cua
cac ion phosphate (V. alginolyticus trong
dung dich dém phosphate) tir bén trong ra
bé mit hat, trong qua trinh loai dung moi va
co lai do két taa polymer nén phtrc hop
vaccine va vi hat co dién tich bé mat am
(Rosca va cs., 2004). Dién thé zeta thip lam
giam twong tac tinh dién giita cac hat. Didu
nay cho phép céac hat tiép can chit ché va
tao ra cac chudi nhd gon hon vi vy hinh
thai cua hat ciing bi anh hudng, cac hat rong
¢ hinh cau (Hinh 2A) trong khi cac hat
chira V. alginolyticus tu lai thanh dam dang
t6 ong (Hinh 2B).
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Bdng 2. Kich thuéc vi khuan V. alginolyticus bat hoat, vi hat Eudragit E100 va phirc hop
vaccine V. alginolyticus bat hoat dugc boc bai vi hat

. Kich ¢& trung binh (p) £
Loai hat (+SD) Thé Zeta (mV)
Vi khuan V. alginolyticus bét hoat ]
(chua boc vi hat Eudragit E 100) 2,26 (+0,13) 2042 (£1,12)
Vi hat Eudragit E100 ) 2,82 (£ 0,49) 37,66 (£ 3,15)
Vaccine V. alginolyticus bat hoat
(da duoc boc bai vi hat Eudragit E 8,72 (£ 2,76) -69,29 (£ 2,46)
100)

Hinh 2. Vi hat Eudragit E100 c6 dang hinh cau (A) va V. alginolyticus bat hoat dugc boc bi vi hat c6
tu lai thanh tirng dam c6 dang hinh t6 ong (B) (40X)

3.3. Kich thwoéc vi hat Eudragit E100 va vi hat Eudragit E100 vao moi truong pH gia

vaccine V. alginolyticus bat hoat dwgc dinh, sau 10 phut kich thudc cua vi hat
boc vi hat Eudragit E100 trong méi Eudragit E100 va vaccine V. alginolyticus
trwong pH gia dinh bat hoat dugc boc vi hat ¢6 sy thay doi ro

Khi dwa vi hat Eudragit E100 va rét (Hinh 3).

vaccine V. alginolyticus bat hoat duoc boc

4712 Nguyén Ngoc Phuéc va cs.
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Hinh 3. Kich thudc cua Eudragit E100 va V. alginolyticus bat hoat dugc boc bai Eudragit & moi
trwong pH 1,5 (A); 2,5 (B); 3,5 (C); 4,5 (D); 5 (E); 5,5 (F); 6 (G) va 7 (H) theo thoi gian
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Khi tiép xtic v6i méi trudong acid tir
1,5-5,5 (m6 phéng méi truong acid trong da
day ca Hong my trudc va sau khi cho an),
kich thude hat ctia Eudragit E100 va kich
thude hat cua phie hop Eudragit E100 boc
vi khuan V. alginolitycus bat hoat déu giam
trong vong 10 phit, cho thiy sy hoa tan
nhanh chong cua cac vi hat polymer. Vi hat
Eudragit E100 tan hoan toan trong diéu kién
pH acid sau 15 phut. Cac vi hat Eudragit
E100 boc vi khuan V. alginolitycus giai
phong vaccine dan dén giam kich thudc cho
dén khi dat dén mirc 6n dinh khoang 2,5 um
(hinh 4A, 4B, 4C, 4D, 4E, 4F). Nguoc lai,
trong moi truong pH gia dinh nhu pH miéng
va rudt ca (pH = 6 hoac 7) vi hat Eudragit
E100 boc vi khudn V. alginolitycus khéng
thay ddi kich thuéc, churng t6 vaccine dugc
boc bang vi hat Eudragit E100 khong tan &
diéu kién pH > 6. Nghién ciru nay cho thay
kha nang hoa tan cua vi hat Eudragit E100
phu thudc vao pH, day 1a mot polymer day
trién vong dé boc vaccine toan bo té bao bt
hoat vi khuan V. alginolyticus, cho phép
phan phdi muc tiéu vaccine dén hé tiéu hoa
ctia c& Hong my. Vi hat Eudragit E100 tan
trong méi truong acid ¢ da day va giai
phong vaccine, tir d6 tao ra dap tng mién
dich bao vé cé chdng lai bénh cho vi khuan
V. alginolyticus gay ra. Bac biét, Eudragit
E100 14 loai polymer an toan va c6 thé tiéu
hoa duoc, ddng thoi con tng dung vao cong
nghé dwoc pham sir dung cho ngudi (Food
and Drug Administration, 2021). Vi vay,
g dung vi hat nay dé boc vaccine cho ca
la an toan, khdng gay 6 nhiém vi nhua va
khong vi pham cac quy dinh hién hanh lién
quan dén polymer.

Ca xuong c6 hé théng md lympho
lién két véi duong tiéu hda khac biét vé hinh
thai hoc va chirc nang so vdi dong vat cé vu.
Ca khong c6 cac moé lympho tap trung nhu
cac hach Peyer ¢ dong vat cé vd. Cac mé
lympho trong duong tiéu hda cta ca phéan
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tan doc theo hé tiéu hda (Dubey va cs.,
2016). Vi vay, viéc phat trién vaccine qua
duong thuc an gap thach thac 16n do su
phén hiay khang nguyén trong moi truong
acid khac nghiét ¢ da day va kha niang phat
trién sy mién dich dung nap khang nguyén
trong duong tiéu hda (Dubey va cs., 2016).
Vaccine qua duong thirc an c6 1€ 1a phuong
phép pht hop nhét dé phong bénh hang loat
cho céc loai c4, thdng qua qué trinh kich
thich hé mién dich niém mac 14 noi tiép xuc
mam bénh dau tién, tac 1a sy xuat hién cua
khéng thé dac hiéu véi khang nguyén trong
chat nhay & da, mat hozc rudt ¢ nhiéu loai
ca (Rombout va cs., 1986; Rombout va cs.,
1989). Hiéu qua cta vaccine qua duong
thie an da dugc chieng minh c6 hiéu qua
trong viéc giam ty l¢ chét & ca va cho thy
viéc sir dung vaccine qua thirc dn la con
duong 1y twong dé cung cap khang nguyén
vaccine cho ca (Assefa va Abunna, 2018).

Theo nghién ctu cua Bashir va cs.
(2023), thirc 4n s& dwoc chuyén dén ruot ca
sau 10 phut cho an, chinh vi vay viéc giai
phéng vaccine & da day trong thoi gian trén
s& dam bao vaccine dugc chuyén téi rudt
trudc va tao mién dich cho ca. Vaccine bét
hoat duoc boc vi hat khdng tan & pH=6 sé&
gitp vaccine khéng bi phan huy & moi
truong nude, khdng 1am mét vaccine trong
thirc an va khong gay 6 nhiém moi trudong
xung quanh. Két qua nghién ctu da cho
thdy viéc sur dung vi hat Eudragit E100 dé
boc vaccine la mét trong nhiing phucmg
phap day tiém ning cho viéc phét trién
vaccine qua thic an dé phong bénh do vi
khuan gay ra trén ca bién.
4. KET LUAN

Nghién ctru d xac dinh bién dong pH
trong hé thong tiéu hod cua ca Hong my, va
dya trén diéu kién pH acid ¢ da day (1,5-
3,9) da sir dung vi hat Eudragit E100 dé boc
vaccine V. alginolyticus bat hoat dé sir dung
qua duong thie an.

Nguyén Ngoc Phudc va cs.
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Nghién ctru ciing da cho thay vi hat
giai phong vaccine V. alginolyticus bat hoat
khi pH da day ca <6 va vaccine dugc boc vi
hat bén & pH> 6. Tuy nhién nghién ciru nay
mdi chi dung & viéc tao vaccine bat hoat véi
chat boc 1a Eudrgit E100, can tién hanh cac
nghién ciru tiép theo dé xac dinh sy bao ho
cua phirc hop vaccine nay qua duong thuc
an trén c4 Hong my dé c6 thé ching minh
tinh kha thi ctia phuong phap bao boc
vaccine bang vi hat Eudragit E100.
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