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TOM TAT

Trong mo hinh nudi tham canh cé ro phi 10ng bé véi mat d6 cao c6 thé lam dong vat thity san

tiét ra cac stress hormone (catecholamine) nhu norepinephrine, epinephrine va dopamine. Nhiéu nghién

ciru da khéng dinh sy c6 mat cua cac hormone nay co thé kich thich su phat trién va doc luc cua vi

khuan gy bénh. Do vy, muc dich ciia nghién ctru nay la danh gia sy anh huéng ciia stress hormone

dopamine 1én doc lyc cta vi khudn S. agalactiae trén ca ro phi, v6i hai thi nghiém chinh: (1) thi nghiém

b6 sung dopamine vao moi truong nudi ciy nham dénh gia hoat dong thuy phéan clia cac enzyme va su

hinh thanh mang sinh hoc biofilm trong diéu kién in vitro va (2) thi nghiém cam nhiém ca r6 phi vdi S.

agalactiae duoc nudi trong ciy trong diéu kién cé hoic khong bd sung dopamine. Két qua thi nghiém

in vitro cho thiy b6 sung dopamine & cac nong do 50, 100 va 200 uM di ting cuong kha ning hinh

thanh mang sinh hoc biofilm, dong thoi hoat dong cac enzyme lipase, phospholipase va haemolysin

dugc nang cao nhung lam giam sy thiry phan cua enzyme caseinase 6 vi khuan S. agalactiae. Thi nghiém

cam nhiém ca rd phi voi vi khuan S. agalactiae nuéi cdy trong moi truong bd sung dopamine ndng do
50 uM, lam tang ty 1é chét ciia ca 16 phi thi nghiém so vdi cac nghiém thirc ddi chimg.

Tir khoa: Dopamine, Hoat tinh enzyme, Mang sinh hoc biofilm, Streptococcus agalactiae
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ABSTRACT

It has been widely found that stress-rearing conditions of intensive tilapia farming in cages could

trigger the release of catecholamine stress hormones, including norepinephrine, epinephrine and

dopamine in aquatic animals. These hormones could enhance the growth and virulence factors of

pathogenic bacteria. Thus, this study aimed to evaluate the effects of the stress hormone dopamine on

the virulence of S. agalactiae in tilapia with two experiments: (1) impact of dopamine supplemented in

enzymatic assays and biofilm formation of S. agalactiae in in vitro and (2) challenge test in tialia

towards pre-treated or non-treated S. agalactiae with dopamine. The results showed that dopamine (50,

100 and 200 puM) increased biofilm formation and enzymatic activities of lipase, phospholipase and

haemolysin but decreased the casinolyitc activity in S. agalactiae compared to those assays in controls

and treatments with dopamine 25 pM. Results from the challenge test confirmed that pre-treated S.

agalactiae with dopamine 50 uM significantly enhanced the mortality of tilapia in comparison with

untreated bacteria and control treatment.
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1. MO PAU

Ca rb phi (Oreochromis sp.) 1a mét
trong bon d6i twong thily san dugc nudi phd
bién nhét trén toan cau (Romana-Eguia va
cs., 2020) vai san lugng ding thir hai sau ho
ca chép. O Viét Nam, ca rd phi duogc xac
dinh 1a d6i tuwong thiy san chién lugc nhim
phuc vu san xuat hang héa cho tiéu thu ndi
dia va xuat khau (Quyét dinh s6 985/QP-
TTg ndm 2022). Tuy nhién, trong nhiing
niam gan day nghé nudi ca ro phi dang gip
nhiéu kho khin va thach thirc voi su bing
n6 bénh 16i mét va xuat huyét do vi khuan
S. agalactiae gy ra. Bénh do vi khuan S.
agalactiae trén ca ro phi co kha nang gay
thiét hai nghiém trong, vai ty 18 chét 1én dén
70% chi trong 5 - 7 ngay (Nguyén Ngoc
Phudc va cs., 2019). Kha nang gay bénh cua
vi khuén S. agalactiae phu thudc vao nhiéu
yéu t6 doc luc da duoc nghién ctru va cong
b6 rong rii, nhu 16p polysaccharide ¢ mang
té bao, B-haemolysin/cytolysin,
glycoprotein Srrl, nuclease A va mét s6
protein bé mat c¢6 vai tro lién két véi cac té
bao vt chii, nguyén sinh chat va mau (Li va
cs., 2014).

Catecholamine stress hormone la
nhitng chat héa hoc c6 ban chét 1a cac acid
amin va dugc co thé vét cha tao ra khi cing
thang (stress), bao gém: norepinephrine,
epinephrine va dopamine (Sharaff va
Freestone, 2011). Su tich liiy nong d9 stress
hormone trong co thé anh hudng dén su suy
giam hé théng mién dich vat chu (Reiche va
cs., 2005) va c6 lién quan truc tiép dén sy
tang trudng va doc luc vi khuan (Belay va
cs., 2003; Sharaff va Freestone, 2011). Co
ché nay cho phép cac vi sinh vét tim duoc
cac ky chi tiém ning va sau do gia ting vé
$6 luong va doc luc nhim xam nhép vao vat
chu thanh cong. Theo Lesouhaitier va cs.
(2009), stress hormone c6 kha nang kich
thich su gia ting s6 luong té bao va cac yéu
t6 doc luc ¢ nhiéu vi khuan Gram (-), bao
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gém: su tao thanh mang sinh hoc biofilm,
san xuit cac enzyme ngoai bao va ddc td,
céc chat két dinh va kha ning giao tiép ciia
vi khuan (quorum sensing). Kha ning nhan
biét va phan tng Vi cac stress hormone da
dugc xac nhan ¢ nhidu vi khuan gay bénh
trén dong vat thuy san nhu: Aeromonas
hydrophila (Kinney va cs., 1999; Ramona
va cs., 2024), Vibrio parahaemolyticus
(Nakano va cs., 2007; Yang va cs., 2021),
V. anguillarum va V. campbellii (Pande va
cs., 2014), V. harveyi (Yang va cs., 2014;
Nguyén Dirc Quynh Anh va cs., 2024) va
Yersinia ruckeri (Torabi Delshad va cs.,
2019).

Ca r6 phi 1a loai ca c6 kha nang chiu
dung va thich nghi tot véi didu kién moi
trudng nudc nén cod thé nuoi voi mat do cao
1én t6i 2,32 kg/m® (Komal va cs., 2024). Tuy
nhién, trong diéu kién nudi 1ong bé trén
song véi mat do nudi cao va su bién dong
thuong xuyén cia cac yéu té moi truong
nudc dac biét 1a oxy hoa tan dugc cho la
nguyén nhan lam ting ndéng do stress
hormone trong mau (Komal va cs., 2024).
Su thay d6i nong do stress hormone lam suy
giam hé thdng mién dich vat chi va ting
nguy co nhiém bénh & dong vat thuy san
(Lacoste va cs., 2001; Cheng va cs., 2006).
Mic du da c6 nhidu nghién ciru vé méi quan
hé gitta cac stress hormone véi doc lyc cua
vi khuin Gram (-) gdy bénh trén dong vt
thuy san (Nguyén Pac Quynh Anh va cs.,
2024; Ramona va cs., 2024; Torabi Delshad
va cs., 2019), hién nay van chua c6 nghién
clru ndo vé sy twong tac cta cac yéu td nay
trén d6i twong vi khuan Gram (+) gy bénh
cho nhiéu loai thuy san nhu S. agalactiae.
Vi vay, nghién ctru nay dugc thuc hién
nhiam danh gia anh huéng cua dopamine 1én
mot sb yéu td doc luc cta vi khuan S.
agalactiae giy bénh trén ca r6 phi.

Nguyén Pirc Quynh Anh va cs.
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2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. N§i dung nghién ciru

Nghién ctru nay dugc thyc hién véi
ba ndi dung chinh bao gdm:

- Anh huodng cta ndong d6 dopamine
lén hoat dong thily phéan cua enzyme lipase,
phospholipase, caseinase va haemolysin &
vi khuén S. agalactiae

- Anh huodng cta ndong d6 dopamine
lén su tao thanh mang sinh hoc biofilm & vi
khuan S. agalactiae

- Péanh gia ty 18 song cua ca ro phi
cam nhiém vi khuan S. agalactiae trong moi
truong ¢ hodc khong b sung dopamine
2.2. Vit liéu nghién ciru
2.2.1. Vi khudn va diéu kién nuédi cdy

Chung vi khuan S. agalactiae
(Sequence Type ST 1395) phan lap tir mau
bénh pham c4 ro phi bi 10i mat xuat huyét
tai tinh Thtra Thién Hué (Phuoc va cs.,
2021) dugc bao quan trong dung dich
glycerol 20% & nhiét do -80°C. Vi khuan
dugc nudi ciy trén moi truong Tryptic S0y
agar (TSA, Himedia, An D0) va nudi ciy
tang sinh trong moi truorng Tryptlc soy
broth (TSB, Himedia, An D9) véi toe do lic
duy tri 180 vong/phut & nhiét do 28°C. Mat
d6 vi khuan dugc xac dinh bang may quang
ph6é UV-VIS (U2900, Hitachi, Nhat Ban)
tai budc song 600 nm, voi OD = 1 tuong
g mat do té bao 1a 108 CFU/mL (Phuoc va
cs., 2021).

2.2.2. Dopamine

Trong nghién ciru nay dopamine
hydrochloride (Sigma- Aldrlch Slngapore)
dugc pha lodng v6i nude cat va loc qua gidy
loc véi co kich thudc 0,2 pm dé tao thanh
dung dich c6 ndng do gbc 10 mM va bao
quan ¢ -20°C.

2.3. Phwong phap nghién ciru

2.3.1. Anh hudng ciia nong dé dopamine lén
hoat dong thuy phdn cua enzyme lipase,
phosphollpase caseinase va haemolysin
ciia vi khudn S. agalactiae

https://tapchidhnlhue.vn
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Anh huéng ctia hormone dopamine
1én hoat dong thuy phan cia enzyme vi
khuan S. agalactiae duoc thuc hién theo
phu0’ng phap cua Yang va cs. (2014). Cu
thé, moi truong TSA sau khi hip tiét tring
(121°C, 15 phat) va dé ngudi ¢ 55°C duge
bd sung co chit va dopamine véi cac ndng
d6 25, 50, 100 va 200 uM. Nghiém thirc dbi
chung duogc chuin bi hoan toan nhu trén
nhung khong b sung dopamine.

Hoat tinh thuy phén clia enzyme
lipase dwoc thuc hién bang cach nho 5 pL
huyén phu vi khuan nuéi cdy trong méi
truong TSB va pha lodng dén gia trj mat do
quang hoc OD = 0,5 trén dia thach c6 hoac
khong bo sung (d6i chirng) dopamine va 1%
Tween 80 (Xilong, Trung Qudc). Sau do,
kha nang thuy phan cua enzyme trong cac
nghiém thic dugc so sanh dua vao gia tri
trung binh cua ty 1€ gitta duong kinh vong
thity phan va duong kinh khuan lac do dugc
sau khi u 24 gio ¢ 28°C. Hoat dong cua
enzyme phospholipase, caseinase va
haemolysin dugc tién hanh hoan toan twong
tu voi enzyme lipase. Trong d6 hoat tinh
enzyme phospholipase duoc thuc hién bang
cach thay thé co chat 1a Tween 80 bang 1%
nhii tuong long do tring (egg yolk emulsion
- Sigma-Aldrich). Hoat tinh enzyme
caseinase va haemolysin dugc thyc hién véi
4% bot sita tach béo (A2, Woolworths, Uc)
hodc 5% mau ctru (Nam Khoa, Viét Nam).
Thi nghiém dugc thuc hién véi 24 lan lap
lai cho méi enzyme va mdi ndng do
dopamine nghién ctru.

2.3.2. Anh huong cia hormone dopamine
lén kha nang tao mang sinh hoc biofilm ciia
vi khuan S. agalactiae

Khé nang tao thanh mang sinh hoc
cta vi khuan duoc xac dinh bs‘ing mat do vi
khuén bam dinh vao dia nhya 96 giéng va
thyc hién bang phuwong phdp nhuém mau
cristal violet theo mo6 ta ciia Yang va cs.
(2014). Cu thé, S. agalactiae duoc nudi
trong moi truong TSB ¢ nhiét 36 28°C trong
18 gio. Sinh khdi vi khuan dugc pha lodng
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vé gia tri ODeoo = 0,1; sau d6 dopamine
dugc thém vao méi trudng dé dat cac ndng
do thi nghiém 1 0 (d6i chung), 25, 50, 100
va 200 uM. Sau do, 200 pL dung dich
huyén phu vi khuin véi cac ndng do
dopamine khac nhau dugc chuyen vao dia
nhya 96 giéng (day phang). Mdi nghiém
thirc dugc thuc hién ldp lai trén 6 giéngvé
duoc i & nhiét do 28°C trong 48 gio. bé loai
b6 cac vi khuin khong bam dinh vao dia
nhya, dung dich huyén phu dugc hat bo va
cac giéng duoc rira 3 1an v6i 300 uL nude
mubi sinh 1y (0,86% NaCl) tiét tring. Sau
d6, vi khuan con lai trong giéng dugc cb
dinh bang150 uL methanol 99% trong 20
phut. Tiép theo, methanol duogc loai bo va
dia nhua duge dé kho tu nhién & nhiét do
phong, va nhudém véi 150 pL thude nhudm
tim crystal violet (1%) trong 15 phut. Thude
nhudém dugc rira sach dudi voi nudc chay
dén khi khong con mau tim. Dia nhya dé
kho hoan toan va sau cung thém vao 150 pL
ethanol 95% va do mat d6 quang bang may
do OD ¢ budc song 570 nm.

2.3.3. Ty 1é song cuia cd ré phi cam nhiém
vi khudn S. agalactiae trong méi truong c6
hodic khéng bé sung dopamine

B6 tri thi nghiém: Thi nghiém cam
nhiém vi khuén S. agalactiae trén cé rd phi
d6 (diéu hong) dugc bd tri trong bé nhya
(80L). Bé nhya dugc khir tring bing
chlorine, phoi kho va cip 50L nudc ngot.
Mat d6 ca thi nghiém 1a 20 con/bé véi khbi
lugng trung binh 6,2 g/con.

Ca thi nghiém: Ca r6 phi mua tir Trai
gidng V& Liém (Tay Loc, Hué, Thira Thién
Hué) dugc nudi cach ly 14 ngay trong bé
composite 1000 L tai phong thi nghiém
khoa Thuy san, truong Pai hoc Nong Lam
trude khi dua vao thi nghiém chinh thuec.
Hang ngay ca duoc cho in bang 3% trong
lugng than voi thirc an CP (Viét Nam; voi
thanh phan gdm: d6 4m (max): 11%, protein

TLS (%) =

thd (min): 35%, proetein tiéu hoa (min):
28%, chat béo tong s6 (max): 5%, xo tho
(max): 6%, Ca: 1-2%, P tong sb: 1-2%,
lysin tong sd: 1-4%, methionine + cystine:
1%) vao lc 8 gio va 14 gio. Ché do suc khi
dugc duy tri lién tuc sudt thoi gian thi
nghi€m va nudc dugc thay khoang 10-20%
hang ngay trong qua trinh xi phéng. Céc
thong s6 modi truong chat luong nude duoc
duy tri va diéu chinh & mirc: nhiét do: 32 —
35°C, pH: 6,5-7,0, DO: > 5 mg/L, NH3 <
0,3 mg/L. C4 trudc khi thi nghiém dugc
kiém tra dam bao khong nhidm vi khuén S.
agalactiae bang cach 1ay ngiu nhién miu
ndo ciia 5 ca va nudi cdy trén moi truong
TSA ¢28°C trong 24 gi0 va quan sat sy phat
trién cta vi khuan (Phuoc va cs., 2021).

Chuan bi vi khudn: Vi khuan S.
agalactiae dugc nudi trong méi truong TSB
hoic trong TSB ¢ bd sung dopamine véi
ndng d6 50 pM (cin cir theo két qua cua thi
nghiém in vitro). Sau 24 gio nudi ciy, sinh
khdi cua vi khuan dugc thu lai sau qué trinh
ly tim va rira véi nuée mudi sinh 1y tiét
trung. Nong d6 vi khuén str dung trong qua
trinh cam nhiém dugc cin cir theo lidu
lwong gy chét 50% - LDso la 10° CFU/mL
(Phuoc va cs., 2021).

Cam nhiém ca: Trong thi nghiém
nay, ca dugc tiém vao xoang bung 0,1 mL
dung dich vi khuan (nuéi cdy trong moi
truong TSB hoic TSB bod sung 50 uM
dopamine) hodc nudc mudi sinh 1y (ddi
ching). Thi nghiém duoc lap lai 3 1an cho
mdi nghiém thirc (véi tong sd ca 180 con).
C4 sau khi tiém dugc tha tr lai trong cac bé
thi nghiém, v6i cac yéu té méi truong nudc
va cac bién phap cham s6c quan ly duoc
thuc hién hoan toan nhu miéu ta & trén. Thi
nghiém kéo dai trong 14 ngay, sb lugng ca
chét dugc theo ddi va ghi lai hang ngay, ty
16 sbng cua ca (TLS) duoc tinh bang cong
thure:

50 casong

100
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tong s6 ca thi nghiém

Nguyén Pirc Quynh Anh va cs.
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2.3.4. Phuong phdp xir I s6 liéu

Hoat dong thuy phan cua cac enzyme
0 cac nghiém thirc khac nhau dugc so sanh
bang phuong phap ANOVA véi kiém dinh
Tukey post hoc, st dung muic y nghia
p<0,05 trén phan mém SPSS phién ban
IBM SPSS 23.0. Trudc khi thyc hién phan
tich ANOVA, phéan b chuin va sy dong
nhat phuong sai dugc kiém tra bang kiém
dinh Shapiro-Wilk va Levene’s test. Néu
phuong sai khong dong nhat, phép so sanh
nhiéu cip - Multiple comparisons of
Dunnett T3 s& dugc p dung. Ty 1¢ séng cua
ca 1o phi sau cam nhiém dugc phan tich
bang phuong phap Kaplan-Meier (Survival
analysis) véi phan mém GraphPad Prism
9.0.
3. KET QUA VA THAO LUAN
3.1. Anh huéng cia nong do dopamine
Ién hoat dong thiy phan clia enzyme
lipase, phospholipase, caseinase va
haemolysin & vi khuin S. agalactiae

Hoat dong thiy phan cua tit ca
enzyme cua vi khuan S. agalactiae thir
nghiém déu chiu sy anh hudng cua
dopamine dugc bd sung trong méi truong
thir nghiém. O cac néng d6 dopamine 50,
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Nong 3 dopamine bo sung vio méi trwomg nudi cay

¥

100 va 200 pM hoat dong cta enzyme
caseinase giam thép, ngugc lai sy hién dién
ctia dopamine & ba nong do trén day manh
su thuy phén cta cic enzyme con lai bao
gom lipase, phospholipase va haemolysin
so voi dbi chimg (p<0,05).

B6 sung dopamine 50, 100 va 200
UM ting cudng hoat dong thiy phan cua
enzyme lipase (Hinh 1A). Trong 46, &
nghiém thic bd sung 50 va 100 pM
dopamine cho ty 1& duong kinh vong thuy
phéan va duong kinh khuén lac cao nhét dat
2,15 so voi cac nghiém thuc con lai
(p<0,05). Két qua nay hoan toan twong dong
v6i két qua thir nghiém anh huéng cua
epinephrine (mdt cateccholamine stress
hormone khac) 1én hoat tinh cua enzyme
lipase trén vi khuan V. harveyi, cu thé ting
néng do cia epinephrine trong cac thir
nghiém & cac ndng d6 50, 100 va 200 pM
déu lam ting hoat tinh ciia enzyme lipase so
v6i dbi chimg va nghiém thirc bd sung
epinephrine 25 pM  (Nguyén Ptrc Quynh
Anh va cs., 2024). Tuy vay co ché tic dong
cua cac loai stress hormone nhu dopamine
1én hoat dong thuly phan cua enzyme lipase
van chua duge hiéu rd.
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Néing @ dopamine bd sung vio mai trwong nudi ciy

Hinh 1. Tac dong cta dopamine 1én kha nang thily phan cua enzyme lipase (A), phospholipase (B) &
vi khudn S. agalactiae va hoat tinh cta lipase (C) va phospholipase (D) trén moi truong thi nghiém

Dir liéu trong do thi du’ag thé hién dudi dang Gia tri trung binh + sai $6 chudn, cdc ki tw a,b,c khdc
nhau biéu thi sy khdc biét thong ké (p<0,05) giita cac nghiém thirc
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Hoat dong enzyme phospholipase thé
hién manh nhit ¢ nghiém thic bd sung
dopamine trong méi trudng & ndng d6 50 va
100 pM (p<0,05) (Hinh 1B). O nghiém thirc
bd sung dopamine 25 va 200 uM, hoat tinh
ctia enzyme nay khong thé hién sy sai khac
c6 ¥ nghia thong ké so v&i ddi chung
(p>0,05). Phospholipase 1a enzyme c6 kha
nang thuy phan phospholipid, trong do
phospholipid va protein 1a hai thanh phan
hoa hoc chinh cdu thanh 16p vo té bao cua
ky chi. Vi vay, phospholipase c6 thé lién
quan dén cac qua trinh gy ton thuong mang
té bao, dam bao sy thanh cong ctia qua trinh
xam nhap ky chu (Istivan va Coloe, 2006).
Theo Nguyén DPtic Quynh Anh va cs.
(2024), bd sung epinephrine & cac ndng do
>25 uM lam gia tang hoat tinh ctia enzyme
phospholipase trén vi khuan V. harveyi. Tuy
nhién nhom tac gia van chua giai thich dugc
co ché anh hudng cia stress hormone

A
2,4
2,24
2,0 b

1,8+

Ty 1€ giita dwomg kinh vong thiy phin enzyme
haemolysin va dwomg kinh khuan lac
caseinase va dwong kinh khuan lac

Ty lé giita dwomg kinh vong thuy phin enzyme

1,6-

F & 3 F
o¥ @ ¥ \@\ q,@\

Nong d6 dopamine bd sung vao méi truong nudi cay

2,44

epinephrine 1én hoat tinh clia enzyme
phospholipase. Khac véi cac két qua trén,
nghién ctu cua Yang va cs. (2014) trén
cung dbi tugng vi khuan V. harveyi da
khang dinh viéc bd sung cac stress hormone
norepinephrine va dopamine (ndng do 50 va
100 uM) khéng anh huong dén hoat tinh
ctia phospholipase. Tir d6 c6 thé thiy duoc
tac dung cua cac stress hormone 1én hoat
tinh clia enzyme thity phan rat khac nhau
cho du dugc thir nghiém trén cing mot dbi
tugng nghién cuu.

Hoat tinh tan huyét cia enzyme
haemolysin duoc thé hién & kha ning pha
v, thuy phan té bao hdng cau, tir d6 anh
hudng dén cau tric va chiic nang sinh 1y cua
hdng cau. Trén méi truong thach mau ciru,
vi khuan S. agalactiae thé hién kiéu tan mau
B thuy phan hoan toan té bao mau va hinh
thanh vong thiy phan trong subt xung
quanh khuén lac (Hinh 2C).
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Hinh 2. T4c dong cua dopamine 1én kha nang thuy phan clia enzyme haemolysin (A), caseinase (B)o
vi khuén S. agalactlae va hoat tinh ctia haemolysin (C), caseinase (D) trén moi trudng nudi cay
Di liéu trong do thi dwoc thé hién dudi dang Gid tri trung binh + sai s6 chudn, cac ki tw a,b,c khac
nhau biéu thi sw khdc biét thong ké (p<0,05) giita cdc nghiém thirc

Tac dong cua dopamine Ién hoat
dong ctia enzyme haemolysin hoan toan
twong tw nhu két qua thir nghiém voi
enzyme lipase va phospholipase. B4 sung
dopamine 25 pM trong mdi truong thach
méau khong anh huéng dén sy phan giai
héng cua haemolysin so v6i nghiém thirc
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d6i chung (p>0,05). Enzyme nay thé hién
hoat dong thity phan manh nhét & ndng do
dopamine 50 va 100 pM, va suy gidm &
noéng d6 200 uM (Hinh 2A). Hoat tinh ctia
enzyme haemolysin phu thugc vao nong do
dopamine trong thi nghiém trén hoan toan
tuong dong véi cong bd ciia Nguyén D

Nguyén Pirc Quynh Anh va cs.
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Quynh Anh va cs. (2024) khi thir nghiém
v6i hormone epinephrine trén vi khuan V.
harveyi. Gan day, nghién ctru anh huong
ctiia dopamine 1én kha niang lam tan huyét
ctia vi khuan A. hydrophila ciing da chi ra
cac ndng d6 25, 50, 75 va 100 uM dopamine
b sung trong thach mau clru 1am ting hoat
tinh cua enzyme haemolysin so v6i ddi
chtng (p<0,05), trong d6 vong tan huyét 16n
nhit dugc ghi nhan & nghiém thirc c6 nong
d6 50 uM va giam dan tir 75 dén 100 pM
(Ramona va cs., 2024). Khac véi cac két
qua trén, cong bd cua Yang va cs. (2014)
cho thiy bd sung norepinephrine va
dopamine khong 1am thay d6i hoat tinh cua
enzyme haemolysin & vi khuan V. harveyi.
Hoat tinh ciia enzyme haemolysin biéu hién
khac nhau nhu vay c6 thé giai thich do hoat
tinh phan giai mau ctia haemolysin chiu su
anh huong boi nhidu yéu t6 méi trudng.
Nghién curu cua Romalde va Toranzo
(1993) & vi khuan Y. ruckei da xac nhan cac
san pham sinh ngoai bao cua vi khuin nay
chi c6 thé phan giai mau ctru va mau ca hoi
khi nudi cdy trén thach mau mém. Twong
tu, vi khuan Salmonella typhi khéng thé
hién kha nang phan giai hong cau trén moi
truong thach mau (Huang va DuPont,
2005), nhung bd sung catecholamine & moi
truong thach mau léng da lam tang hoat
dong ciia haemolysin dén 40% (Karavolos
va cs., 2011). Theo tac gia, anh hudng ctia
norepinephrine va epinephrine 1én hoat tinh
enzyme haemolysin dugc cho la c6 lién
quan dén su giam biéu hién cua protein A
mang té bao (OmpA) do cac hormone nay
lién két voi thy thé CpxAR. Sy suy gidm
biéu hién cua protein nay lam ting sy bong
troc va tang tiét haemolysin & mang ngoai.
Do vy dé xac dinh co ché anh hudng cua
dopamine 1én hoat tinh enzyme haemolysin
& vi khuén S. agalactiae, nhitng nghién ctru
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sau c6 thé tap trung vao sy biéu hién cua cac
gene hodc protein lién quan dén hoat dong
gdy tan huyét trong méi trudng cd hoic
khong bd sung hormone nay.

Caseinase la mot enzyme thudc
nhom protease va 1a san phdm ngoai bao
quan trong dbi v6i sy phat trién va xam
nhap vat chi thanh coéng cua vi khuan. Tuy
nhién, trong nghién clru ndy su c6 mat cla
dopamine & cic nong do khac nhau déu lam
giam kha ndng thuy phan cuia caseinase so
v6i nghiém thirc d6i chimg (p<0,05) (Hinh
2B). Két qua nay khac hoan toan so véi
cong bd cua Nguyén Pirc Quynh Anh va cs.
(2024) trén vi khuan V. harveyi khi b sung
hormone epinephrine (tdng hoat tinh cua
caseinase). Nguyén nhan cua su khac biét
nay c6 thé 1a do vi khuan S. agalactiae la
Gram (+) ¢6 ciu tric mang té bao khac so
v6i cac vi khuan Gram (-) va/hodc vi khuan
nay c6 nhimng phan tmg khéc biét trong diéu
kién vat chu bi stress (hodc c6 mat cua stress
hormone nhu dopamine). Ngoai ra, cling c6
thé san pham enzyme nhu caseinase khong
dong vai tro 1a mot yéu té doc luc ctia ching
vi khuan S. agalactiae str dung trong nghién
cuu nay.

3.2. Anh huwéng cia dopamine 1én kha
ning tao thanh mang sinh hgoc cua vi
khuin S. agalactiae

Su ¢6 mét ciia dopamine véi néng do
50, 100 va 200 pM lam tiang kha nang tao
thanh mang sinh hoc biofilm ctia vi khuan S.
agalactiae so v6i nghiém thirc ddi chimng
(p<0,001). O ndéng d6 dopamine 25 pM
khong lam anh huéng dén kha ning tao
mang sinh hoc biofilm cua vi khuin nay so
voi nghiém thire ddi ching (p>0,05) (Hinh
3).
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Hinh 3. Anh huéng ctia dopamine 1én kha ning tao thanh mang sinh hoc biofilm & vi khuan
S. agalactiae

S6 liéu trong do thi dwoc biéu dién & dang Gia tri trung binh + sai $6 chudn, cdc ki higu **% *% yg *
chi sw khdc biét thong ké (p<0,001, p<0,01 va p<0,05) giita nghiém thirc thi nghiém va doi ching

Theo Cambronel va cs. (2019), su tao
thanh mang sinh hoc biofilm c6 thé nang
cao toc do ting truong va ty 16 song cua vi
khuan do duoc tlep cdn voi nguon dinh
dudng day du, dong thoi mang sinh hoc
biofilm c6 thé gitip bao vé vi khuan khoi hé
thong mién dich ctia vat chu va cac hop chat
khang khuan. Dbi v6i da s6 vi khudn, kha
nang tao thanh mang sinh hoc biofilm la yéu
t6 quan trong hang dau giup vi khuan xam
14n va sbng st thanh cong trong méi truong
co thé vat chu. Catecholamine dugc chimg
minh c6 kha nang kich thich sy hinh thanh
mang sinh hoc biofilm ¢ nhiéu loai vi
khudn. Lyte va cs. (2003) di két luan
inotropes, norepinephrine va dobutamine
lam ting kha nang tao mang sinh hoc
biofilm cta vi khuin Staphylococcus
epidermidis trén ca hai loai bé mit la
polystyrene and silicone. Tuong tu,
norepinephrine va dopamine lam tang kha
ning hinh thanh biofilm va san phim
exopolysaccharides & vi khuan gay bénh &
dong vat thuy san nhu V. harveyi, va Y.
ruckeri (Yang va cs., 2014, Torabi Delshad
va cs., 2019) va V. parahaemolyticus (Yang
va cs., 2021). Theo Cambronel va cs.
(2019), epinephrine c6 kha nang lam tang
su tao thanh mang sinh hoc biofilm cé thé
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do epinephrine anh hudng 1én hé thong cac
s¢1 protein polymere dong goi 1a pili loai IV
(type IV pili) trén bé mat vi khuan, tir d6
lam tang kha nang bdm dinh va tao mang
sinh hoc biofilm ctia vi khuan. Hé thng cac
pili loai IV nay c6 vai trd quan trong trong
viéc chuyén doi tir trang thai di dong cia vi
khuan sang trang thai bam dinh vao bé mit
gia thé, 1a diéu kién can thiét dé tao mang
biofilm ctia vi khuan Pseudomonas
aeruginosa. Ngoai ra, h¢ thong pili loai IV
nay con dugc tim thiy & nhiéu vi khuan
Gram (+), trong d6 co S. agalactiae va no
c6 vai trd quan trong trong qua trinh diéu
khién sy di dong, bam dinh va xam nhap
vao vat chi (Konto-Ghiorghi va cs., 2009).
Két qua nghién ciu ciing cho thdy, S.
agalactiae NEM316 c6 thé tao thanh mang
sinh hoc biofilm va néu gay dot bién pilA,
pilB (2 trong 3 subunit protein cua pili loai
IV), kha néng tao thanh mang sinh hoc cta
chung vi khuan nay giam dang ké. Do vy,
su gia tang kha nang hinh thanh mang sinh
hoc biofilm trong nghién ciru nay cling co
thé do dopamine c6 anh hudng twong t trén
vi khuén S. agalactiae thong qua hé thong
pili loai IV.

Nguyén Pirc Quynh Anh va cs.
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3.3. Ty 1& sbng ciia ca rd phi cam nhiém
vi khuin S. agalactiae trong méi truong
¢6 hoiic khong bo sung dopamine

Ttr cac két qua nghién ctu in vitro,
nong d6 dopamine 50 pM la mirc thap nhét
c6 tac dong lon nhét dén hoat dong cua cac
enzyme va tao thanh mang sinh hoc biofilm,
vi vay trong thi nghiém xac dinh kha nang
gy bénh cia vi khuan S. agalactiae 1&n ca
10 phi, ching t6i nudi ciy S. agalactiae
trong mdi trudng TSB b sung thém 50 pM
dopamine. Ty 18 séng cua ca ré phi cam
nhidm véi vi khuan S. agalactiae nudi cy
trong TSB b sung dopamine thap nhat dat
16,7% so véi cac nghiém thic dbi chimg
(p<0,05). Ca cam nhidm véi vi khuin nubi
ciy tang sinh trong diéu kién binh thuong
(TSB, khong bd sung dopamine) c6 ty 1&
song 13 43,3% (Hinh 4). O nghiém thic bd
sung dopamine, ca c6 hi€n tuong chét
nhanh va sém hon so véi ca chi cam nhiém
vi khuén S. agalactiae, chu yéu trong 2-4
ngay dau tién cua thi nghiém. Nghiém thic
cam nhiém vi khuan S. agalactiae (nudi
trong TSB, khong bd sung dopamine) cé bt
dau chét tir ngay thir 2 dén ngay 6, va chét
tap trung trong ngay 3-5. Tat ca ca chét
trong thi nghiém déu c6 dau hiéu bo an, boi
16 o va mét c4 16i va duc nhu miéu ta cla
Phuoc va cs. (2021) va S. agalactiae dugc

tai phan 1ap tr miu ndo cta c4 mang dau
hiéu bénh Iy trén. Ca & nghiém thirc dbi
ching (tiém nudc mudi sinh 1Y) c6 ty 18
sdng 100% va khong c6 diu hiéu cta bénh.
Téac dong cua stress hormone tdi doc luc vi
khuan gy bénh trén dong vat thity san da dugc
bao céo trén artemia (Artemia franciscana),
tdm cang xanh (Macrobrachium rosenbergii),
ca hdi van (Oncorhynchus mykiss) va ca diéc
(Carassius carassius). Cam nhiém artemia va
tom cang xanh tuong Umg v6i vi khudn V.
harveyi va V. campbelli trong mo6i truong nudi
c6 norepinephrine/ dopamine lam ting manh
ty 18 chét clia artemia va tom cang xanh so voi
ddi chung (Yang va cs., 2014; Pande va cs.,
2014). Tuong tu, ca hdi van va ca diéc cam
nhidm vi khuén Y. ruckeri (Torabi Delshad va
cs., 2019) va A. hydrophila (Gao va cs., 2019)
trong mdi truong c6 bd sung hormone ciing
lam tang ty 1& chét ctia c4 cam nhiém. Nghién
ctru gén day, Nguyén Dirc Quynh Anh va cs.
(2024) két luan ty 1& song cua tom thé chan
trang (Litopenaeus vannamei) dat thap nhat khi
cam nhiém véi vi khuan V. harveyi duoc bd
sung epinephrine trong méi trudng nudi cy
(11,7%) so véi cac nghiém thirc ddi ching 14
40% va 98%. Duya vao cac két qua nghién ctru
trén c6 thé két luan rang dopamine da lam
tang doc luc cua vi khuan S. agalactiae, do
d6 1am tang ty 1& chét cuia ca ro phi.
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Hinh 4. Ty 1& sépg cta ca r6 phi cém’nhiém v6i vi khudn S. agalactiae
Cac ki tw a, b, ¢ khac nhgu biéu thi sy khdc biét thong ké gitta cac nghiém thitc dya trén phdn tich
ty 1é song Kaplan-Meier (Survival analysis — Graphpad Prism)
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4. KET LUAN

B6 sung dopamine (50, 100 va 200
uM) vao méi trudng nudi cdy lam ting kha
nang tao mang sinh hoc biofilm, tang hoat
tinh  enzyme lipase, phospholipase,
haemolysin va lam giam hoat tinh cua
enzyme caseinase. Ty 18 song cua ca ro phi
trong thi nghiém cam nhiém véi vi khuan S.
agalactiae trong diéu kién nudi c6 bd sung
dopamine 50 uM thap hon (16,7%) so v&i
nghiém thic khéng bd sung dopamine
(43,3%).
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