Mau 3A-4

DAI HOC QUOC GIA HA NOI CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG PAI HOC KHOA HQC TU NHIEN Déc l1ap - Tw do - Hanh phic

THONG TIN VE LUAN AN TIEN Si

1. Ho va tén nghién ctru sinh: Nguyén Thi Bién Thuy 2. Giéi tinh: Nir
3. Ngay sinh: 02/10/1981 4. Noi sinh: Thai Nguyén

5. Quyét dinh cong nhén nghién ciru sinh: Quyét dinh s6 4992/QD-DHKHTN, ngay
27/12/2023 cta Truong Pai hoc Khoa hoc tu nhién, Pai hoc Quoc gia Ha Nai.

6. Cac thay doi trong qua trinh dio tao (néu co):

7. Tén dé tai luidn an: Nghién ctu anh hudéng cua san pham postbiotics tir
Saccharomyces cerevisiae dén dap ing mién dich va sttc dé khang vai vi khuan gay
bénh Vibrio parahaemolyticus cua tom thé chan trang (Penaeus vannamei).

8. Chuyén nganh: Vi sinh vat hoc 9. Ma sb: 9420107
10. Can bd huéng din khoa hoc:

1. PGS.TS. DPang Thi Lya. Co quan cong tac: Vién Khoa hoc Thuy san Vit
Nam - BO NN&MT.

2. PGS.TS. Tran Van Tuin. Co quan cong tac: Truong Pai hoc Khoa hoc Ty
nhién - PHQGHN

11. Tém tit cac két qua méi ciia ludn an
(i) Muc tiéu nghién ciru

Pénh gia duoc anh huéng cia viéc cho dn bd sung san pham postbiotics co
ngudn gbe tir nAm men Saccharomyces cerevisiae 1én men (SCFP) dén dap tng mién
dich va ting cudng suc dé khang cta tom thé chan trang (P. vannamei) déi voi vi
khuan gay bénh V. parahaemolyticus, gop phan phat trién nganh nudi tém theo hudng
bén vitng, than thién v4i madi truong, cu thé:

- X4c dinh dugc ham luong SCFP dén dép tmg mién dich ciia tom thé chan trang.

- Xac dinh duoc gia tri LDso ciia vi khuan V. parahaemolyticus gay bénh trén
tom thé chan trang.

- Panh gia dugc hiéu qua ctia SCFP dén kha ning kich thich dp tmg mién dich
va suc dé khang cia tom thé chan trang doi vai vi khuan V. parahaemolyticus.

- Panh gia dugc anh huong cua viéc bd sung SCFP 1én kha ning dap Gmg mién
dich va tang trudng cta tom thé chan trang & quy mo pilot.

(ii) Péi twong va phwong phdp nghién civu

Dbi tuong nghién ciru 1a tom thé chan trang (P. vannamei) ¢ tir 1-2 g/con va 5-
6g/con.

Phuong phap nghién ciru: Nghién ciru sir dung phuong phap thi nghiém két hop
v6i cac ky thuat phan tich sinh hoc, sinh hoa va mé hoc dé danh gia anh hudéng cua cac



nghiém thuc thi nghiém 1én dap tmg mién dich, kha ning khang bénh cta tom thé chan
trang. Cac chi tiéu mién dich té bao duoc xac dinh thong qua tong sb té bao mau
(THC) va thanh phén céc loai bach cau (GC, HC). Hoat dong cia cac enzyme mién
dich gébm phenoloxidase (PO), respiratory burst (RES) va superoxide dismutase (SOD)
dugc xac dinh bang phuwong phap so mau quang phd. Doc luc cia vi khuan giy bénh
dugc danh gia thong qua xac dinh gid tri LDso. Cac bién d6i mo bénh hoc trén gan tuy,
mang va rudt dugc phan tich b?mg ky thuat moé hoc tiéu chudn v&i nhudm
hematoxylin-eosin. Cac chi tiéu ting trudng, ty 1& chét tich liy va ty 1& sdng cua tom
dugc theo dbi va tinh toan trong sudt thoi gian thi nghiém. S6 liéu duoc xir 1y biang
phuong phap théng ké sinh hoc, str dung phén tich phuong sai mot chiéu va kiém dinh
Tukey dé so sanh su khac biét giita cac nghiém thirc & muc ¥ nghia p < 0,05.

(iii) Két qua chinh ciia ludn dn

- Két qua nghién ctru cho thiy viéc bo sung postbiotics tir san pham 1én men S.
cerevisiae (SCFP) vao khau phan an c6 anh hudng rd rét dén dap tng mién dich cia
tom thé chan trang. Sau 45 ngdy thi nghiém, cac chi tiéu mién dich té bao bao gdm
tong sd t& bao mau va cac loai bach cau & cic nghiém thirc bd sung SCFP déu cao hon
¢6 ¥ nghia so v6i ddi chung, trong d6 nghiém thirc bo sung 0,45% SCFP cho két qua
cao nhat. Hoat dong cia cic enzyme mién dich quan trong nhu phenoloxidase,
Respiratory burst va Superoxide dismutase ciing duogc cai thién dang ké & cac nghiém
thic bd sung SCFP, thé hién su kich hoat déng thdi ca co ché mién dich té bao va
mién dich thé dich.

- Trong nghién ctru doc luc vi khuan, bdn chung vi khudn V. parahaemolyticus
mang gen doc td pirA'P va pirB'? da dugc sang loc va xac dinh c6 hoat tinh enzyme
ddc luc khéac nhau, trong d6 chung CED12020 thé hién doc luc manh nhat va dugce lua
chon cho thi nghiém giy nhiém. Gia tri LDso cua chuing V. parahaemolyticus
CED12020 trén tom thé chan tring (c& 5-6 g/con) duoc xac dinh ¢ muc 3,0x10°
cfu/ml.

- Két qua gay nhiém vi khuan cho thy tdm dugc bo sung SCFP, dic biét & muc
0,45%, c6 ty 1& sdng cao hon 13 rét va ty 18 chét tich lity thip hon c6 ¥ nghia so voi
nhom khong bod sung SCFP. Phan tich mé bénh hoc cho thiy tom & nghiém thirc bd
sung SCFP ¢6 mirc d6 ton thuong gan tyy, mang va rut nhe hon so voi d6i chung sau
khi gay nhiém vi khuan. Dong thoi, cac chi tiéu mién dich té bao va hoat dong enzyme
mién dich cua tdm & nghiém thire bd sung SCFP duy tri & mirc cao hon trong sudt qua
trinh thi nghiém, cho thay kha niang dap tmg mién dich va phuc hoi tét hon trudc tac
nhan gay bénh.

- O quy m9 pilot, viéc bo sung SCFP khong anh hudng bét loi dén ting truong va
ty 18 séng cua tom, trong khi vAn duy tri hiéu qua ting cuong dap Gng mién dich,
trong duong hodc cao hon so voi ché pham phytogenic thuong mai. Cac két qua nay
khang dinh tiém nang cia SCFP nhu mot phu gia thire an an toan va hiu qua nham
nang cao stc dé khang bénh cho tom thé chan tring trong nudi trong thily san.

(iv) Y nghia khoa hoc va thuc tién

DPong gop co sd khoa hoc vé vai trd cua postbiotics tir S. cerevisiae 18n men
(SCFP) do6i voi dap tng mién dich va kha nang khang bénh cua tom thé chan trang,
g6p phan hoan thién hiéu biet vé ing dung postbiotics trong nuoi trong thuy san.



Xac dinh doc lyc cia vi khuan V. parahaemolyticus gy bénh trén tom thé chén
tring, qua d6 gop phan xdy dyng va chuan hoa mé hinh cam nhidm nhén tao phuc vu
cho cac nghién ctru vé mién dich va bénh hoc thuy san.

Viéc danh gia SCFP ¢ quy mo pilot da gop phan thu hep khoang cach giira
nghién ctru phong thi nghiém va san Xuat, tao tién dé cho nghién ctru g dung va phat
trién giai phap thay thé khang sinh trong nuéi tom

(v) Nhiing dong gop mdi ciia ludn dn

La nghién ctru c6 hé théng vé tac dong cua SCFP dén ting cuong mién dich va
strc dé khang cua tom khi nhiém vi khuan V. parahaemolyticus.

Panh gia duoc hiéu qua ciia SCFP ddi véi mién dich va ting trudng cua tom thé
chan trang & quy mo pilot.

12. Cac hwéng nghién ciru tiép theo

Tiép tuc nghién ctru co ché tac dong cua SCFP dén hé mién dich va hé vi sinh vat
duong rudt cua tom thé chan trang & mtrc d¢ phan tu.

Panh gia hiéu qua ciia SCFP trong diéu kién san xuit nham hoan thién quy trinh
ung dung va mé rong kha ndng phong bénh trong nu6i tom.
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11. Summary of the new findings of the thesis
(i) Research objectives

- Determine the optimal dietary inclusion level of SCFP for enhancing the
immune response of Pacific white shrimp.

- Determine the median lethal dose (LDso) of V. parahaemolyticus in Pacific
white shrimp.

- Evaluate the effectiveness of SCFP in stimulating the immune response and
enhancing the disease resistance of Pacific white shrimp against V. parahaemolyticus.

- Evaluate the effects of dietary SCFP supplementation on the immune response
and growth performance of Pacific white shrimp under pilot-scale culture conditions.

(ii) Research subject and methods

Study subject: Whiteleg shrimp (P. vannamei) with initial body weights of 1-2 g
and 5-6 g.

Research methods: Experimental approaches combined with biological,
biochemical, and histological analyses were used. Immune parameters, including total
and differential hemocyte counts (THC, GC, HC) and the activities of phenoloxidase
(PO), respiratory burst (RES), and superoxide dismutase (SOD), were determined
using standard methods. Bacterial virulence was evaluated by determining the LDso,



while histopathological changes in the hepatopancreas, gills, and intestine were
examined using hematoxylin-eosin staining. Growth performance, survival, and
cumulative mortality were recorded, and data were analyzed by one-way ANOVA
followed by Tukey’s test (p < 0.05).

(iii) The major results

The results demonstrated that dietary supplementation with SCFP had a
significant effect on immune responses of whiteleg shrimp (P. vannamei). After 45
days of the feeding trial, cellular immune parameters, including total hemocyte count
and differential hemocyte populations, were significantly higher in the SCFP-
supplemented groups than in the control, with the highest values observed in the group
receiving 0.45% SCFP. The activities of key immune-related enzymes, such as
phenoloxidase, respiratory burst, and superoxide dismutase, were also markedly
enhanced in the SCFP-supplemented treatments, indicating the simultaneous activation
of both cellular and humoral immune mechanisms.

In the bacterial virulence study, four V. parahaemolyticus strains carrying the
toxin genes pirA'? and pirB'? were screened and exhibited different levels of virulence-
associated enzymatic activity. Among them, strain CED12020 showed the highest
virulence and was selected for the challenge experiment. The LDso value of V.
parahaemolyticus strain CED12020 in whiteleg shrimp was determined to be 3.0 x 10°
cfu/mL.

Results of the bacterial challenge test indicated that shrimp supplemented with
SCFP, particularly at the 0.45% inclusion level, exhibited significantly higher survival
rates and lower cumulative mortality compared with the non-supplemented group.
Histopathological analysis revealed that shrimp in the SCFP-supplemented treatments
showed milder lesions in the hepatopancreas, gills, and intestine than those in the
control following bacterial challenge. In addition, cellular immune parameters and
iImmune enzyme activities in shrimp fed SCFP remained at higher levels throughout
the challenge period, suggesting enhanced immune responsiveness and improved
recovery capacity against the pathogenic agent.

At the pilot scale, dietary supplementation with SCFP did not adversely affect
shrimp growth performance or survival rate while maintaining its immunostimulatory
efficacy, which was comparable to or higher than that of a commercial phytogenic
product. These findings confirm the potential of SCFP as a safe and effective feed
additive for enhancing disease resistance in whiteleg shrimp in aquaculture.

(iv) Scientific and practical significance

This study provides scientific evidence regarding the role of a postbiotics (SCFP)
in enhancing the immune response and disease resistance of whiteleg shrimp (P.
vannamei), thereby advancing the current understanding of postbiotic applications in
aquaculture.

The virulence of V. parahaemolyticus in whiteleg shrimp was characterized,
providing a scientific basis for the development and standardization of an experimental
bacterial challenge model for future studies on aquatic animal immunology and
disease.

The pilot-scale evaluation of SCFP helped bridge the gap between laboratory
research and commercial production, providing a foundation for the practical



application of SCFP and supporting the development of antibiotic alternatives for
sustainable shrimp aquaculture.

(v) Novel contributions of the dissertation

This is the first systematic study to comprehensively evaluate the effects of a
postbiotics (SCFP) on the immune response and disease resistance of whiteleg shrimp
(P. vannamei) challenged with V. parahaemolyticus.

This study is the first to evaluate the effects of SCFP supplementation on the
immune response and growth performance of whiteleg shrimp under pilot-scale culture
conditions.

12. Futher research directions

Further investigate the molecular mechanisms underlying the effects of SCFP on
the immune system and gut microbiota of whiteleg shrimp.

Evaluate the effectiveness of SCFP under commercial farming conditions to
optimize its application protocols and expand its potential for disease prevention in
shrimp aquaculture.
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