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vacxin. Trong s6 cac ung dung khac, cac vacxin nay co thé dugc dung dé phong ngira cac
tac nhan nhu 13 virut, vi khuan va ky sinh tring gy bénh trén dong vat co vu, gia cam va
c4. Khi PACAP duoc sir dung dong thoi v6i khang nguyén cu thé, di ching to duoc tac
dung bd tro cia né 1 lam ting dap tmg mién dich & vat chu chéng lai khdng nguyén nay.
bap ng nay co thé thu duoc khi t6 hop vacxin hodc ché pham vacxin chita PACAP theo
sang ché duoc sir dung theo dudng miéng, duong tiém hodc qua bé ngam.
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Linh vuc ky thuat dwoc dé cip

Sang ché @& cap dén ché phim vacxin va t6 hop vacxin chitra peptit hoat hoa
adenylat xyclaza tuyén yén (PACAP-pituitary adenylate cyclase activating peptide) 1am

chét b6 trg vacxin.
Tinh trang ky thuit ciia sang ché

Muc dich chinh ctia viéc tiém phong la dé tao ra dap ung mién dich dic hiéu va
hiéu qua chdng lai tic nhan gdy bénh, ciing nhu dé tao ra tac dung bao vé chéng lai va
loai bo tinh trang nhiém tring va/hodc bénh 1y lién quan. Quan diém cho ring dép tng
mién dich chdng lai khang nguyén cu thé c6 thé dugc cai thién bang cach bo sung mot sb
hoat chét vao ché phdm vacxin da dugc dua ra khoang 100 nim trudc, khi mudi nhém
duoc bd sung vao cac ché phdm vacxin va duge goi 1a “chat bd tro” (G. Leroux-Roels
(2010) Vaccine 288 C25-C36). Cac vacxin truyén théng chira tic nhan gy bénh da duoc
bét hoat hodc 1am giam ddc luc, hodc doc t6 c6 nguén géc tr cac vi sinh vat nay. Mac du
vi€c st dung céc tac nhin giy bénh da dugc bét hoat hodc gidm doc lyuc co thé tao ra dap
tmg mién dich manh, nhung hién nay cac ché phém nay da khong con dugc ua chudng

trong linh vuc vacxin do ching c¢6 ddc tinh cao.

Do d6, cac hoat chit bd tro ngdy cang thu hat duoc nhidu su quan tim trong linh
vue nghién ctru phét trién vacxin thé hé méi c6 ban chit 1a cac tiéu don vi protein tai tb
hop, peptit tong hop va plasmit ADN. Mic dii cac bién thé vacxin thé hé méi nay c6 doc
tinh thap, nhung hau hét chiing ¢6 kha ning mién dich yéu khi khéng dugce sir dung dong
thoi v6i chét bd tro kich thich mién dich. Vi Iy do nay, trong nhiing nam gin dy, nhu
cdu nghién ctru phat trién chét bd tro c6 hoat luc va do an toan cao da tré nén cAp thiét
(Saenz et al. (2010) Vaccine 28 (47): 7556-7562). Mic du chit bd trg da duge st dung
nhiéu, nhung co ché tac dung cia ching van chwa duge lam rd. Nhin chung, céc chét bd
trg dugc cho la lam tang hiéu lyc cua vacxin thong qua mot s co ché sau: 1) lam tang
qué trinh xt 1y va nh4n dién khang nguyén bai té bao dudi gai, 2) tao ra tin hiéu “nguy

hiém” bang cac con duong truyén tin hiéu qua trung gian thu thé nhan dién cau truc tic
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nhan truyén nhi®m lién quan, nhu 14 thu thé “Toll”, va 3) bang cach kich hoat c4c tin hi¢u
ddng kich thich hoat hoa céc té bao lymphd. Céc co ché nay duogc hoat hoa bai qua trinh
cam tng xytokin va didu hoa ting su biéu hién cia cac tin hidu déng kich thich thich hop

(Secombes (2010) Fish & Shellfish Immunology, 409-416).

Mot sb protein va phén tir ndi sinh (Yin and Kwang (2000) Fish & Shellfish
Immunology 10, 375-378; Lingnau et al. (2007) Expert Rev Vaccines 6 (5): 741-6;
Zhang et al. (2010) Vaccine 28: 5114-5127) da dugc nghién ciru 1am chét bd trg. Ciing
duoc biét ring mét sb peptit kich thich mién dich c6 thé déng vai trd lam chét bb tro in
vivo, ¢6 tac dung kich thich dap ung mién dich véi khang nguyén peptit hodc protein
(Saenz et al. (2010) Vaccine 28 (47): 7556-7562). PACAP thudc hé peptit duong rudt co
hoat tinh tao mach/secretin/glucagon (Miyata et al (1989) Biochem Biophys Res Commun
164: 567-574). PACAP 1a peptit thin kinh da chtrc ning dong vai trd quan trong lam yéu
t6 dinh dudng than kinh, kich thich tuyén yén, 1am chét dan truyén than kinh, diéu hoa
than kinh va gy gian mach & dong vat c6 v (Arimura A. (1998) Japanese Journal of
Physiology 48: 301-31). Vai trd cia PACAP trong qua trinh phan chia, biét héa va chét té
bao da dugc kiém chung (Sherwood et al. (2000) Endocrine Review 21: 619-670).
PACAP tdn tai ¢ hai dang phan tr gdm 38 axit amin (PACAP38) va 27 axit amin
(PACAP27) (Miyata et al. (1990) Biochemical and Biophysical Research
Communications 170:643-8). Hoat tinh sinh hoc cia PACAP duogc tao ra béi ba thu thé
ctia VIP/PACAP - thudc nhém thu thé ghép cip protein-G secretin: thu thé typ I rat dic
hiéu dbi véi PACAP va duoc dit tén 1a PAC-1; va thu thé typ II ¢6 4i luc v6i PACAP
tuong duong vaGi peptit duong rudt c6 hoat tinh tao mach (VIP- vasoactive intestinal
peptide), dugc dat tén la VPAC-1 va VPAC-2 (Vaudry et al. (2000) Pharmacol Rev 52.:
269-324).

PACAP dugc phan bd nhiéu & cac mod khac nhau, bao gém ca cac mod mién dich,
mac du sy phan bd ctia PACAP va cac thu thé ctia n6 & t& bao mién dich cua dong vat c6
va méi chi dugc lam sang td mdt phan (Gaytan et al. (1994) Cell Tissue Res 276:223-7,
Abad et al. (2002) Neuroimmunomodulation 10:177-86). PACAP diéu hoa dép tmg viém
thong qua qua trinh diéu hoa interleukin-6 (IL-6) va interleukin-10 (IL-10) (Martinez et
al. (1996) J Immunol 156 (11):4128-36; Martinez et al. (1998) J Neuroimmunol 85 (2)
:155-67), Martinez et al. (1998) J Leukoc Biol 63 (5) :591-601).
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O dai thuc bao di dugc hoat hoa, PACAP tic ché san sinh xytokin tién viém va
kich thich sdn sinh xytokin chéng viém, tao ra trang théi can béng ndi mo6 mién dich.
Ngoai ra, dd biét ring PACAP lam giam su biéu hién céc phan tir dong kich thich
B7.2/B7.1 va do d6 hoat héa té bao hd trg T (Th). Mt khac, PACAP trc ché san sinh IL-
6 thong qua thu thé PAC-1 cua n6 & dai thuc bao d3 dugce hoat hoa, do d6 tc ché tinh
trang viém (Martinez et al. (1998) J Neuroimmunol 85 (2): 155 - 67, Martinez et al.
(1998) J Leukoc Biol 1998, 63 (5): 591-601). Tac dung wc ché ciia PACAP déi vé6i qua
trinh phién ma IL-6 dap ting véi kich thich viém manh s€& gitp bdo v€ mo va tao ra trang
thai can bang ndéi mé mién dich (Martinez et al. (1998) J Neuroimmunol 85(2):155-67;
Martinez et al. (1998) J Leukoc Biol. 1998 May; 63(5):591-601). Tréai lai, PACAP kich
thich su biéu hién B7.2 va thic dy su biét hoa té bao Th2 & dai thuc bao chua bi kich
thich (Delgado and Ganea (2001) Arch Immunol Ther Exp (Warsz) 49(2):101-10). Su c6
mat cia PACAP & cac co quan lymphd cua vit d& dugc ghi nhén (Squillacioti et al.
(2005) Anatomia, Histologia, Embryologia. Volume 34, Issue Supplements 1, page 49).
Viéc sit dung PACAP lam hoat chét diéu tri cac bénh tu mién & dong vat c6 va, nhu 1a
bénh sbc nhidm tring, viém khép dang thip va bénh Crohn di duoc dé xuit (Gomariz et
al. (2006) Ann. NY Acad. Sci 1070: 51 - 74). D4 biét rdng, & cac bénh tw mién c6 dép
tng mién dich khong kiém soat chdng lai cic chét va md clia co quan co thé. V& mit nay,
PACAP c6 tac dung phong ngura tinh trang viém trén mo hinh dong vat méc bénh tu mién
qua viéc tao ra trang thai can béng 4n dinh gitta xytokin, chemokin va cac thu thé cua
ching, 1am phuc hdi céc t& bao mién dich va didu hoa sy hinh thanh va hoat hoa céc té

bao Thl- 1a té bao bai tiét xytokin.

Hon nita, da biét ring cac phan tir tham gia vao qua trinh cin bang ndi moi mién
dich, nhu 1a cac thu th& “Toll”, 1 cAn thiét dé hoat hoa dap Gmg mién dich bim sinh, va
ting cuong dap tmg mién dich thu dugc. Tuy nhién, ddp Ung nay c6 thé 1am phat sinh
tinh trang viém cép tinh va/hodc tinh trang viém man tinh, bénh tu mién va bénh ung thu
(Gomariz et al. (2010) Current Pharmaceutical Design 16: 1063-1080). V& mit nay, da
biét ring phirc hé VIP-PACAP tham gia vio qué trinh didu hoa su biéu hién gen ma hoa
thu thé “Toll” (Gomariz et al. (2006) Ann. NY Acad. Sci 1070: 51-74). Do d6, ca hai
peptit nay cé thé gy rdi loan cic qua trinh didu hoa san sinh cac thu thé nay. PACAP
lam giam muc d6 tudn hoan va wc ché sy gii phong xytokin qua trung gian phén tir

HMGB1 ndi sinh (nhém hop 1 ¢6 do linh dong cao) (Tang et al. (2008) International
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Immunopharmacology 8 (12): 1646-1651), va uc ché su giai phong chung. Pa biét rang
phan tt HMGB1 va céc peptit thu dugc tir né c¢6 kha nang dong vai tro bd tro, cai thién
déap tmg mién dich chdng lai khang nguyén peptit va protein (Saenz et al. (2010) Vaccine
28 (47): 7556-7562).

Céc tac gia sang ché nay da nghién ciru chirc ning ctia PACAP trong su diéu hoa.
Céc tic gia sang ché da chimg to dugc rang PACAP tai t6 hop cta Clarias gariepinus
duoc st dung qua bé ngam hoic dudng tiém khong chi thic day su ting trudéng ma con
hoat hoa cac yéu t6 mién dich bdm sinh (lysozym, cic chét chuyén héa thu duge tir nitric
oxit va cac chét bao vé chdng oxy héa) va mién dich thu dugc (IgM) & 4u tring va cé con
(Carpio et al. (2008) Fish and Shellfish Immunology 25:439-45; Lugo et al. (2010) Fish
and Shellfish Immunology 29:513-520). Pac tinh nay cia PACAP dugc md ta trong Cong
bd don qudc t& WO2007/059714, “Neuropéptidos para el cultivo de organismos

acudticos’.

Hién tai, trong linh vuc y t€ va thu y, van c6 nhu cau nghién ctru va phat trién cac

hop chét dung [am chét bé trg c6 do an toan va hiéu luc cao hon dé két hop vao vacxin.
Bién chét k§ thuit ciia sing ché

bé giai quyét van d€ néu trén, muc dich cla sang ché 1a dé xuat chat bo trg thé hé
méi c6 kha ning tao ra dap ing mién dich manh véi khang nguyén duge sit dung dong

thoi voi nd, do d6 tao ra chat bo trg ¢6 hi€u luc cao.

Theo muc dich chinh, sang ché d& xuit ché pham vacxin chira peptit hoat hoa
adenylat xyclaza tuyén yén (PACAP- pituitary adenylate cyclase activating peptide), it
nhéat mét khang nguyén vacxin dic hiéu d6i v6i tac nhan truyén nhidm, va chit mang
hoic t4 dugc pha lodng duoc dung, trong d6 ché phdm vacxin nay chira PACAP va khéng
nguyén vacxin & luong di dé tao ra tac dung phong ngira bénh truyén nhiém do céc tac

nhan truyén nhiém gay ra & ca.

Sang ché ciing d& xuét td hop vacxin chira peptit hoat hoa adenylat xyclaza tuyén
yén (PACAP- pituitary adenylate cyclase activating peptide), va it nhat mot khang
nguyén vacxin dic hiéu dbi véi tac nhan truyén nhiém, trong dé t6 hop vacxin nay chira

PACAP va khang nguyén vacxin & lugng du dé tao ra tac dung phong ngira bénh truyén
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nhiém do cé4c tac nhan truyén nhiém giy ra & ca va dugc st dung trong cung phac do

tiém phong.

Sang ché ciing mo ta phuong phap sir dung peptit hoat hoa adenylat xyclaza tuyén
yén (PACAP-pituitary adenylate cyclase activating peptide) lam chét bd tro cac khang
nguyén chira trong vacxin sir dung trong tiém phong khac nhau. Theo mot phuong én,
vacxin theo séng ché chtra chat bd trg PACAP, duogc thiét ké dé tao ra mién dich chéng
lai cc tac nhan truyén nhidm. Céc tac nhan truyén nhiém nay c6 thé 1a virut, vi khuén, ky
sinh tring, va cac tac nhan truyén nhiém khac. Theo phuong 4n cu thé, cac tac nhan nay

gay bénh trén dong vat c¢6 v, gia cam va ca.
M6 ta van tat cac hinh vé

Fig.1 1a biéu d thé hién tong ndng d6 cta globulin mién dich G (IgG) (Fig.1A),
IgG1 (Fig.1B) va IgG2a (Fig.1C) & chudt duge chiing ngira déng thdi bang albumin trimg
(OVA) va PACAP38. Hai nhém thir nghiém, mdi nhém gébm 6 chudt dugc sir dung.
Nhém d6i chimg 4m duoc tiém mang bung & ngay thir 0 va thit 7 véi lidu 6pg OVA trong
0,2mL dung dich dém mudi phosphat (PBS-phosphate buffered saline). Nhém thir
nghiém dugc tiém mang bung & ngay thtr 0 va thtr 7 voi lidu 6pg OVA + 0,5ug
PACAP38 trong 0,2mL PBS. Cac chit cai khac nhau chi mirc do khac biét c6 y nghia
théng ké.

Fig.2 1a bidu do thé hién két qua danh gia dap ung mién dich té bao & lon duge
chung ngira bang ché phim vacxin chira glycoprotein E2 va PACAP38. Dap ing mién
dich duoc danh gia trén té bao lympho clia lon, dugc phéan 1ap sau 5 ngdy ching ngira
bang glycoprotein E2 (nhém 1), bang glycoprotein E2 vi PACAP38 (nhém 2) va bing
gia duoc (nhém 3). Fig.2 A 1a biéu dd thé hién két qua danh gia mic do tang sinh té bao
lympho: duogc thé hién dudi dang chi sé kich thich mién dich (SI- stimulation index),
dugc xac dinh bang ty sb gitta s6 dém/phit (cpm) ctia nhom da duge chiing nglra v6i cpm
ctia nhom ddi chimg khong duge ching ngira. Két qua dugc coi 1a duong tinh khi d4p
g ting sinh té bao lymphd c6 SI > 2. Fig.2B 1a biéu dd thé hién két qua dinh luong
IFN-y tiét bing phuong phap PCR. Céc tri sb phén tich dugc thé hién duéi dang gia tri
trung binh 272 (#%) p <0,01.
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Fig.3 14 biéu db thé hién muc do tc ché su hemaglutinin héa & ga duge ching
ngira bang hemaglutinin hoic hemaglutinin va PACAP27. Fig.3A la biéu d6 thé hién
ndng d6 trung binh cia khing thé duoc biéu dién dudi dang Log, gia tri nghich ddo cla
ty 16 pha lodng huyét thanh cao nhét gay ra tc ché su hemaglutinin héa. Fig.3B la bidu do
thé hién két qua d4nh gia dap ing mién dich té bao & ga da dugc chung ngira. Dinh lugng
IFN-y tiét bang phuong phap PCR. Cac tri sé phan tich dugc thé hién duéi dang gid tri
trung binh 2724 (+%) p <0,01.

Fig.4 1a bidu dd thé hién két qua phan tich biéu hién bang phuong phap PCR dinh
lugng hoat tinh in vitro cia PACAP38 dbi voi qué trinh phién ma IL 1B & té bio bach cau
mau ngoai vi (Fig.4A) va té bao tién than (Fig.4B) ciia ca hoi cau vdng. Hoat tinh cia
PACAP38 & ndng d6 bang 10"°M, 10°M va 10®*M dugc danh gia & thoi diém 48 gio sau
khi ching ngtra. Thir nghiém dugc lap lai 4 1an. C4c dong bach cau duge xir 1y 13p lai hai
1dn va qud trinh PCR duoc thuc hién lip lai ba lan. Di liéu thtr nghiém duoc thé hién
dudi dang tri s6 biéu hién twrong dbi trung binh IL 1B cong v6i yéu td kéo dai ndi sinh
EF 1o+ dd 1éch chudn (SD). (*) p<0,05). * (p<0,05) cho thiy mirc do biéu hién trong dbi
ctia gen mong mudn c6 ¥ nghia thdng ké nhidu hon so véi su biéu hién tuong ddi ctia né

& dong bach cau khong dugc chiing ngira (mau dbi chimg am)

Fig.5 1a biéu do thé hién két qua phan tich biéu hién bang phuong phap PCR dinh
lugng hoat tinh in vitro cia PACAP38 dbi véi qué trinh phién ma IL 15 & té bao bach cau
mau ngoai vi (Fig.5A) va té bao tién than (Fig.5B) cta ca hdi cau vong. Hoat tinh cia
PACAP38 & ndng do bang 10"°M, 10°M va 10°*M dugc danh gia & thoi diém 48 gio sau
khi ching ngira. Thir nghiém dwoc lap lai 4 1in. Cac té bao bach ciu dugc xtr ly 13p lai
hai 14n va qu4 trinh PCR duoc thuc hién lap lai ba lan. Dit liéu duge thé hién dudi dang
gi tri bidu hién twong dbi trung binh IL 15 cong v6i yéu té kéo dai noi sinh EFla + d0
1éch chuén (SD). (*) p<0,05.

Fig.6 1a biéu dd thé hién ndng d6 khang thé dinh két khang A. hydrophila & ca
chép. Cac tri s6 trén truc Y biéu dién ndng do trung binh cua khang thé £ do léch chuan.
(*) p<0,05, (**) p<0,01. Nh6m 1: dugc tiém bang PBS, Nhom 2: dugc tiém bang té bao
A. hydrophila dugc bat hoat bang formalin, Nhom 3: dugc tiém bang t& bao A.
hydrophila dugc bét hoat bang formalin cong véi PACAP38 (1pg/cd).

-7-



32557

Fig.7 1a biu d thé hién hiéu qua ctia viéc sir dung ddng thoi vacxin ADN (pP-
IPNV) & lidu bang 1pg/ca véi plasmit ADN chita PACAP cua Clarias gariepinus va
ving khéi dau cia cytomegalovirus & ngudgi (pCMV va PACAP) theo dudng tiém bap. O
ngay tht 30 sau khi chiing ngira, c4 dugc 1ay nhiém virut nay bang cach tiém mang bung
100uL IPNV (1x107 (TCIDsg) mL/c4). O ngay thtr 7 sau khi lay nhiém, 10 c&/nhém
dugc giét chét dé xac dinh sb lugng virut & té bao tién than bang phuong phap PCR dinh
lugng. Cac tri s6 phan tich dugc biéu dién dudi dang gia tri trung binh + do 1éch chuén.
Muc d khac biét c6 ¥ nghia théng ké giita cac nhom dugc thé hién bang cac ky tu chir
c4i khac nhau. Nhém 1: duoc tiém bang PBS, Nhom 2: dugc tiém bang pP-IPNV & liu
bang 1pg/ca, Nhém 3: dugce tiém dong thoi bang pP-IPNV (1pg/cd) va p)CMV va PACAP
(0,5ug/c4), Nhém 4: duoc tiém dong thoi bang pP-IPNV (1pg/ca) va pCMV (0,5ug/cd),
Nhom 5: duoc tiém ddng thoi bang pP-IPNV (1pg/ca) va pCMV va PACAP (0,05ug/c4),
Nhém 6: duge tiém dong thoi bang pP-IPNV (1pg/ca) va pCMV (0,05ug/c4).

Fig.8 1a biéu dd thé hién ty 1¢ chét & ca hdi ciu vong dugc ching ngilra bang
vacxin ADN chira gen ma hoa glycoprotein G cia VHSV (pG-VHSV) va PACAP. 4 tuan
sau khi chung ngira, ca duoc lay nhiém virut (1x10° TCIDs, mL™"/c4) bing bé ngam. Ty
1¢ chét duoc danh gia trong thoi gian 4 tudn sau khi 1y nhiém. Nhém 1: dugc tiém bing
PBS. Nhém 2: duogc tiém bing pG-VHSV (0,01pg/ca), Nhém 3: duge tiém bang pG-
VHSV (0,01pg/ca) va PACAP (0,1pg/ca), Nhom 4: duge tiém bang pG-VHSV
(0,01pg/ca) va PACAP (0,5pug/cd).

M ta chi tiét sang ché

Thuét nglr “polypeptit hoat hoa adenylat xyclaza tuyén yén” hoic “PACAP” sir
dung trong sang ché dé chi dang bién thé bit ky ctia peptit nay bao gdbm PACAP27 hoic
PACAP38 dugc phan 14p tu ngudn tu nhién, tong hop bing phuong phap héa hoc, hoic
cong nghé ADN téi td hop; va bao gdm ca viéc st dung né duéi dang peptit hodc dang

axit nucleic.

Thuat ngir “chét bd tro” dugc sir dung trong sang ché dé chi phan tir protein bét ky
c6 kha nang diéu hoa dap tmg mién dich chdng lai khdng nguyén vacxin, va ting cudng

dap tng mién dich nay.
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Cho dén nay van chua c6 nghién ctru vé viéc st dung PACAP lam chit bb tro
vacxin. Nhu da néu trén, da c¢6 dé xudt sir dung peptit nay 1am hoat chit ding dé diéu tri
cic bénh ty mién, nhu 1a bénh sbc nhiém trung, bénh viém khép dang thép va bénh
Crohn cho dong vat c6 v (Gomariz et al. (2006) Ann. NY Acad. Sci. 1070: 51-74). Theo
do, PACAP c6 tac dung phong ngura tinh trang viém trén mo hinh dong vat méc bénh tu
mién qua viéc tao ra trang thdi cin bang 6n dinh giita cac xytokin, chemokin va thu thé
cta chung, tao ra sy phuc hoi té bao mién dich va diéu hoa su hinh thanh va hoat hoa té
bao Th1-1a t& bao bai tiét xytokin. Trén co s& d6, nghién ctru clia cac tic gia sang ché nay
da bat ngd phat hién thiy ring viéc sir dung két hop PACAP véi khéang nguyén s& lam
ting dap Gmg mién dich chéng lai chinh khang nguyén d6, qua viéc hoat héa xytokin tién

kich thich va cac yéu td khac cua dap img mién dich dich thé.

Hon nita, da biét ring phtrc hé VIP-PACAP tham gia vao qua trinh diéu hoa biéu
hién gen ma hoa thu thé “Toll” (Gomariz et al. (2006) Ann. NY Acad. Sci 1070: 51-74).
Theo quan diém nay, ca hai peptit néu trén déu c6 thé gy rdi loan qua trinh diéu hoa san
sinh cac thu thé “Toll”, do d6 lam cho tac dung bd trg ctia peptit PACAP dbi véi vacxin
khong duoc thé hién ro. Mot yéu t6 khac ddi 1ap véi viéc st dung PACAP theo séng ché
nay 1a peptit nay s& giam thiéu mirc d6 tudn hoan va tic ché sy giai phong xytokin qua
trung gian phin t¢ HMGB1 ndi sinh (Tang et al. (2008) International
Immunopharmacology 8 (12 ): 1646-1651).

Céc tac gia sang ché nay 1an ddu tién da ching t6 duoc ring khi phéi hop dong
thoi PACAP véi khang nguyén vacxin s& 1am ting dap tmg mién dich dic hiéu v6i chinh

khang nguyén nay & ca muc do dap ung mién dich dich thé 13n dap tng mién dich té bao.

Theo mot khia canh khéc, sang ché dé xuét ché phém vacxin chtra chit bd tro
PACAP, it nhat mot khéng nguyén vacxin, va chét mang hoac ta dugc pha loang dugc
dung. Ché phdm vacxin theo sing ché chtra chit bd trg PACAP va it nhat mot khang
nguyén can thiét sé tao ra ddp umg mién dich tai chd hodc toan than chéng lai khang
nguyén hodc cac khang nguyén nay. Vacxin hodc ché phdm vacxin theo sang ché co thé
chira protein tai to hop, vi sinh vat giam doc luc hodc axit nucleic. Theo mot phuong 4n,
ché phiam vacxin theo sang ché dugc st dung qua dudng miéng, dudng tiém hoic qua bé

ngam.
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Trong ché phim vacxin theo sang ché, PACAP dugc st dung dudi dang peptit
dugc phan 14p tir nguodn tu nhién, tong hop bang phuong phap héa hoc, hoic cong nghé
ADN t4i t6 hop. PACAP ciing c6 thé duoc sir dung dudi dang axit nucleic.

Theo cac phuong an khac, khi cho dong vét c6 vu, gia cdm va c4 dung ché phim
vacxin chira PACAP két hop véi mot sb khang nguyén 1an déu tién, da quan sét thay tac
dung bd trg cia PACAP. Thuc su bit ngd, khi thdy rang viéc str dung dong thoi PACAP
v6i khang nguyén da l1am ting nong d6 khang thé dic hiéu chdng lai khang nguyén nay &
dong vt c6 v, gia cAm va ca. Ngoai ra, da chung t6 dugc réng, trong diéu kién in vitro,
PACAP d3 1am tang dang ké sb lwong ban sao phién mi cta interleukin 1 beta (IL 1 B) va

interleukin 15 (IL15) & té bao bach cau cuia c4.

Theo céc phuong an khéc, sang ché @& xuit hdn hop hodc td hop vacxin chira chét
bd trg PACAP va cac khang nguyén khac nhau, nhu 14 albumin tring (ovalbumin-OVA),
glycoprotein E2 cua virut giy bénh dich ta ¢ lon thé cd dién (CSFV- Classical Swine
Fever Virus), hemaglutinin (HA) ctia virut cam gia cam, polypeptit my32 cta Caligus
rogercresseyi, t& bao Aeromonas hydrophila bét hoat, polyprotein NH2-VP2-VP4VP3-
COOH, c¢6 trong lugng phan tir bang 106 kDa ctia virut gdy hoai tt tuyén tuy (IPNV-
Infectious Pancreatic Necrosis Virus), glycoprotein G cua virut gdy bénh nhiém tring
xudt huyét (VHSV-Viral Hemorrhagic Septicemia Virus) va ky sinh tring c6 long
Ichthyophthirius multifiliis.

Theo phuong 4n cu thé, trong ché phdm vacxin theo sing ché, PACAP duoc six
dung dudi dang thirc n chin nudi, & lidu nim trong khoang tir 50pg/kg dén 750ug/kg
thirc an. Theo phuong an thr hai, PACAP dugc st dung theo duong tiém, & lidu nim
trong khoéang tir 0,1pug/g dén 10pg/g thé trong. Theo mdt phuwong 4n khac, PACAP dugc
dwa vao cd qua bé ngdm, & liéu nam trong khoang tir 50pg/L dén 1000pg/L nudec.

Theo mot phuong an khac, khang nguyén va chat bd tro PACAP c6 thé 1a thanh
phan ciia t6 hop vacxin chira cac thanh phén dugc st dung dong thoi, riéng biét hodc lién
tiép trong ciing phac d tiém phong. Theo phuong 4n cu thé, t6 hop vacxin theo sang ché
dugc st dung dé phong ngira bénh do virut, vi khuin va ky sinh trung. Trong t6 hop
vacxin theo sang ché, PACAP va cac khang nguyén dugc st dung qua duong miéng,

duodng tiém hodc qua bé ngam.
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Theo phwong 4n cu thé, trong t6 hop vacxin theo sang ché, PACAP duoc st dung
duéi dang thic an chan nudi, & lidu ndm trong khoang tir 50pg/kg dén 750pg/kg thirc an.
Theo phuong an thi hai, PACAP duogc st dung theo dudng ti€m, & lidu nim trong
khoang tir 0,1pg/g dén 10pg/g thé trong. Theo mdt phwong 4n khac, PACAP dugce dua

vao ¢4 qua bé ngam, & lidu ndm trong khoang tir 50ug/L dén 1000pg/L nudc.

Ngoai ra, sang ché mo ta phuong phép tang cudng dép Ung mién dich chéng lai
khang nguyén, bang cach ding t6 hop vacxin chira chét bd tro PACAP cho khang nguyén
nay. Theo phuong phép cia sang ché, chét bd trg PACAP va khang nguyén c6 thé dugc
str dung dong thoi, riéng biét hodc lién tiép trong cling phac d6 tiém phong. Chét bd tro
PACAP dugc str dung trong phuong phap cua sang ché 1a peptit thu dugc tir ngudn tu
nhién, dugc tdng hop bang phuong phap hoéa hoc, hodc bang cong nghé ADN tai t6 hop.
Theo phuong phép cua sang ché, chét b trg PACAP ciing duoc st dung duéi dang axit
nucleic. Theo phuong phép cua sang ché, PACAP dugc st dung dong thoi vé6i khang
nguyén vacxin s& lam ting dap tng mién dich dic hiéu véi chinh khang nguyén nay theo

ca hai co ché dap tng mién dich dich thé 14n d4p tng mién dich té bao.

Mot sb6 phuong 4n ciia sing ché da ching to duge rang sy ting cudng dap tmg
mién dich chdng lai khang nguyén quan tim dugc thé hién qua mirc do bao vé cao hon

chong lai cac tic nhin truyén nhiém; bao gdm ca virut, vi khuan va vat ky sinh trung.
Vi du thwce hién sang ché
Vidul

Hiéu qua cua viée s dung dong thoi albumin tring va PACAP dbi véi dap tng

mién dich dich thé & chudt

Chudt BALB/c (n=12) ¢6 trong lugng co thé bang 20g duge chia thanh hai nhém
thr nghiém, mdi nhém gdm 6 con chudt. Nhém déi ching am (PBS/OVA) dugc tiém
mang bung & ngay thu 0 va ngay thtr 7 véi lidu 6pg albumin trimg trong 0,2mL PBS.
Nhoém thir nghiém (PBS/OVA-+peptit) duge tiém mang bung & ngay thir 0 va ngay tha 7
v6i lidu 6pg albumin trimg + 0,5pg PACAP38 trong 0,2mL PBS. O ngay thir 15 sau khi
ching ngira, 14y méu & mdi con chuot dé dinh luong ndng do IgG, IgG1 va IgG2a tong

r
A

SO.
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Fig.1A, Fig.1B va Fig.1C 1a biéu db thé hién tuong tmg tong ndng do IgG, IgG1
va IgG2a thu dugc & chudt duoc ching ngura dong thoi bing albumin tring va
PACAP38. Chudt & nhom dugc chiung ngira bing PBS/OVA va peptit PACAP38 ¢6
tdng ndng do6 IgG dic hiéu v6i albumin trimg cao hon so véi nhém déi chimg (Fig.1A).
Tuong tu, chudt & nhém duge ching ngira bang albumin tring va PACAP38 c6 tong
ndng d6 IgG1 va IgG2a dic hiéu v6i albumin triig cao hon so v6i nhom chi duge ching

ngira bang albumin tring (Fig.1B va Fig.1C).
Vidu?2

Dénh gia dap ng mién dich té bao & lon dugc ching ngira bang ché phdm vacxin

chira glycoprotein E2 va PACAP

Khang nguyén E2 la glycoprotein vé cta virut CSFV. Dbé danh gia dap tng mién
dich té bao & lon dugc ching ngira bing ché phdm vacxin chira glycoprotein E2 va
PACAP38, va so sanh véi dap tng mién dich té bao & lon chi duge ching ngira bing
khang nguyén E2, 18 con lgn khoe manh c6 trong lugng trung binh bang 20kg va c6 mau
huyét thanh 4m tinh v&i virut CSFV duge chon tir trang trai khong c6 tién st nhiém bénh
virut nay va chua duoc ching ngira dé chdng lai CSFV trong 3 nim truéc d6. Céc lon
dugc chia thanh 3 nhom khac nhau, mdi nhém gém 6 lon, va duoc cho an uéng déy du.
MBbi ché pham vacxin dugc st dung dé ching ngira mot 14an nhu sau: 25pg glycoprotein
tai td hop E2 (Nhém 1) va 25ug glycoprotein téi t6 hop E2 va 25ug PACAP38 (Nhom 2).
Nhém 3 duge chung ngira bang gia duge. Khang nguyén E2 dugc bao ché dué6i dang nhii
trong chira chit bd trg PACAP38 dang dau va ching ngira theo duong tiém bip & ndng
d6 cubi cing bang 2 mL. O ngay thtr 8 sau khi ching ngira, cac con lgn ndy duge thir
thach béng virut CSFV (105 LDso cta virut CSFV phan lap duogc tir ndm “Margarita™)
theo dudng tiém bap. Phan tich triéu chimg 1am sang dugc thuc hién hang ngay va céac
mau mau dugc phan tich & ngay thr 3 va thi 5 dé danh gia mic do ting sinh té bao
lympho va mic do biéu hién cta chét chi thi d4p tmg mién dich té bao- IFN-y. Dap tmg
mién dich té bao lymphd ting (Fig.2A) va muc d6 biéu hién IFN-y manh nhét & ngdy tht
5 & nhém lon duge ching ngira bang glycoprotein E2 va PACAP38, so v6i cac nhom con
lai (Fig.2B). Két qua thir nghiém nay cho thdy viéc st dung dong thoi khang nguyén
glycoprotein E2 va PACAP38 di tao ra dap ung mién dich t& bao chdng lai virut CSFV &

lon.
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Vidu3

Hiéu qua cua viée st dung dong thoi hemaglutinin ctia virut cum gia cAm (virut
cim A xudt hién ngay 12/03/2004 tai Viét Nam) va PACAP27 dbi voi dap ing mién dich

dich thé va té bao & ga

Ga lun tréng 3 tudn tudi dugc st dung dé chung ngira. Ba nhém thtr nghiém, mdi

nhém gém 10 con ga.
Nhém 1: dugce tiém bang 20pg hemaglutinin
Nhém 2: dugce tiém bang 20pg hemaglutinin + 0,5ug PACAP27
Nhom 3: dugce tiém bing 20pg albumin huyét thanh bod

Hemaglutinin dugc diéu ché bang cach biéu hién tai t6 hop & té bao dong vat co
via. Cac ché phim vacxin duoc bao ché véi chit nhii héa Montanide 888 va st dung & thé
tich cudi cing bang 0,5mL theo dudng tiém duéi da. Cac con ga nay dugc ching nglra lai
& ngay thir 28 sau khi ching ngira. Cac mau mau duge 14y & ngay thu 0, 14, 28, 35, 42 va
49, d dinh luong ndng do cac khang thé bao vé bang cach sir dung thtr nghiém e ché
hemaglutinin héa va phén 14p céac té bao bach ciu dé danh gia dap tmg mién dich té bao

dugc tao ra boi cac ché pham vacxin trong diéu kién in vitro.

Nhém ga dugc ching ngira hemaglutinin va PACAP27 c6 dap ung mién dich
khang thé manh hon rat nhidu so v6i nhém chi duoc ching ngira bang hemaglutinin, tir
ngay the 35 sau khi ching ngura lai (Fig.3A). Nhom ga duoc chung ngua bang
hemaglutinin va PACAP27 c6 dap tmg mién dich té bao manh hon do bang kich thich
san sinh IFN-y, so v6i nhém chi dwoc ching ngira bing hemaglutinin hogc nhém déi

chung (Fig.3B).
Vidu4

Hiéu qua ctia PACAP38 ddi v6i su biéu hién IL1-p va IL15 & té bao bach cau tién

than va té€ bao bach cau mau ngoai vi cua ca hoi cau vong Oncorhynchus mykiss.

C4 hoi ciu vong (0. mykiss) c6 trong luwong xép xi 50g, 4m tinh vé&i virut VHSV

va virut IPNV. Céac ca (n=5) dugc gdy mé bing mubi metansulfonat (Sigma, USA) va
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mau ngoai vi tir tinh mach dudi ctia moi ca duge lay vo trung, sau d6 thu lay cac té bao

bach cau tién than.

Céac té bao bach ciu tién than va mau ngoai vi duoc phan lap theo phuong phap
duoc Graham va Secombes mo ta trong tai li€u: Graham and Secombes (1998)

Immunology 65:293-7.

Céc té bao nay duoc tao hdn dich lai trong moi trudng L-15 ¢ bd sung 5% FCS &
mat do bing 5x10° té bao/mL va cly chuyén vao dia 24-giéng véi thé tich 1mI./giéng.
Céc té bao bach cdu dugc xir Iy bing PACAP38 ciia Clarias gariepinus, thu dugc bing
phuong phép tong hop héa hoc, & 3 ndng do bang 10"°M, 10°M va 10"*M, mbi mau phan
tich duoc Lap lai hai 1in. Céc té bao bach ciu khéng duoc xir Iy bing PACAP38 dugc st

dung l1am mAu d6i chtirng 4m, mdi mau phan tich ciing dugc ldp lai hai lan.

Mirc do bidu hién IL 1B va IL 15 dugc dénh gia & thoi diém 48 gio sau xi ly. Dé
dat duge muc tiéu ndy, ARN tong s6 dugce tinh ché tir cac dong bach cau dugc xtr Iy bang
PACAP38 theo phuong phap dugc Chomczynski va Sacchi m6 ta trong tai liéu:
Chomczynski and Sacchi (1987) Anal. Biochem. 162:156-9.

Do cac doan mdi duoc thiét ké dé khuéch dai IL 1 p va IL 15 khong phéan biét
dugc su khac nhau gitta ADN bd sung va ADN bd gen, nén ARN tbng sd dugc tinh ché
tir cac md khac nhau duge xt 1y bing ADN nucleaza, ddc biét 13 bang ADN nucleaza
khong chita ARNza RQ1 (Promega).

Dé téng hop ADN b6 sung, kit chira transcriptaza phién ma nguoc SuperScript I11
dugc sir dung (Invitrogen). Cudi cing, dé dinh lugng bang phuong phap PCR (qPCRs)
hdn hop chira Power SYBR Green PCR Master Mix (Applied Biosystems) dugc st dung.
Két qua dinh lwong qPCR dugc hiéu chinh dbi véi gen biéu hién ciu tric ndi sinh, dic
biét v6i yéu t6 kéo dai la (EF la) va thuc hién lap lai ba 1an. Két qua thir nghiém dugc
bidu difn duéi dang tri s6 22, trong d6 ACt duoc xac dinh bang cach 14y tri sb Ct cta
gen dich trir di tri 6 Ct cta gen EF la da dugc hiéu chinh. Sau 48 gid, mtrc d¢ biéu hién
protein IL 1P da ting & t& bao bach cAu méu ngoai vi duge xir Iy bang 10"°M PACAP3S.
O lidu 10° M, PACAP38 ciing c6 tac dung kich thich mién dich ddi véi qua trinh phién
ma IL 1 B so v6i nhom ddi ching am, nhung trong trudng hop nay, mtc do biéu hién

protein IL 1B yéu hon so v&i mirc do biéu hién thu dugc & ndng d6 bang 10"°M. Két qua
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nay cho thdy tac dung bd trg cia PACAP38 ddi vi qua trinh phién ma IL 1 B & ndng do
thdp (10°M va 10"'°M) (Fig.4A). O té bao bach ciu tién than, tac dung kich thich mién
dich cia PACAP38 ddi v6i qua trinh phién ma IL 1 B 1a tuong duong v6i tac dung thu
duoc o té bao bach cAu mau ngoai vi, va chi c¢6 tdc dung kich thich mién dich & liéu béng
10°M (Fig.4B). Ngoai ra, PACAP38 ciing c6 tac dung kich thich mién dich d6i véi su
bidu hién IL 15 & t& bao bach ciu méu ngoai vi dugc kich thich bang peptit nay & nong
do bang 10"°M va 10°M. Mirc do bidu hién IL 15 manh nhét thu duoc & lidu 10" M
(Fig.5A). O té bao bach cu tién than, twong tw nhu IL1 B, tic dung kich thich mién dich
cia PACAP38 ddi v6i qué trinh phién ma IL 158 la twong duong véi tdc dung thu dugc &
té bao bach ciu mau ngoai vi. Mirc d6 biéu hién IL 15 & nhém duge ching ngira bang
PACAP38 manh hon rit nhifu so v6i nhom déi chung 4m & ndng do bing 10°M
(Fig.5B).

Vidu5

Thtr nghiém thit thach mién dich c6 dbi chung & ca hodi Caligus rogercresseyi, ho
Salmo salar duge chung ngira truée bang khang nguyén my32, va khéng nguyén my32

phéi hop véi PACAP38 theo dudng tiém mang bung.

Protein my32 thu dugc & dang hat té bao E. coli duoc chuyén nap BL21(DE3)-
pET28a-my32 tai td hop giam doc luc. D biét ring khi protein ndy dwgc sir dung theo
duong tiém mang bung, n6 &c ché 57% tinh trang nhiém ky sinh tring & thé hé hai khi
thuc hién thi nghiém thir thach mién dich trén ca hdi C. rogercresseyi, ho S. salar
(Carpio et al. (2011) Vaccine. 29 (15):2810-20). Pé kiém chimg tac dung bd trg cla
PACAP dbi v6i protein nay, thir nghiém thir thach mién dich c6 dbi chimg trén ca héi S.
salar 3 duoc thuc hién. Trong thir nghiém nay, 6 nhom tht nghiém, mdi nhom gém 25

ca (trong lugng trung binh 80g) duoc st dung.
Nhém 1: Puoc tiém mang bung bang PBS.
Nhém 2: Puoc tiém mang bung bang PACAP38 & lidu bang 1pg/ca
Nhém 3: Puoc tiém mang bung bang my32 & lidu bang 3pg/g thé trong ca.

Nhém 4: Puoc tiém mang bung dong thoi protein my32 & ndng do bang 3pg/trong
luong co thé ca va PACAP38 & lidu bang 1ug/ca
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Nhém 5: Puoge tiém mang bung bang protein my32 & ndéng d6 bing 3pg/trong
luong co thé ca va cho an hang ngay PACAP38 véi lugng 250pg/kg thire an, trong mot

tuan trude va sau khi chiing ngilra bang protein my32.

Trong qua trinh thtr nghiém, c4 dugc cho an hai 1An mot ngay v6i ché pham khong
chtta PACAP & lugng bang 1% trong luong co thé cta c4, ngoai trir nhém 5 duge cho 4n
bang ché phdm tuwong tu chira PACAP, mdt tuan truéc va sau khi ching ngtra nhu duge
mo ta trong tai liéu: Adelmann et al. ((2008) Vaccine 26, 837-844) dé str dung qua dudng

miéng ching virut VHSV da giam ddc luc.

Sau 500 don vi nhiét bit ky, ca dugc cho thich tng véi méi trudng nude bién
trong hai tudn. Sau d6, ca dugc thir thach mién dich bang 2000 £ 200 4u tring chan chéo
& mdi thing. C4 duoc giit & diéu kién khong c6 dong nudc trong bong tdi va & didu kién
nhiét do, do mudi, va oxy nhu dugc md ta trong tai li¢u: Stone et al. (Dis Aquat Organ,
2000, 41: 141-149) trong 24 ngay. Nudc duoc loc va thay méi bang tay 48 gio mot 1an. O
ngay thu 24, ca dugc gdy mé va giét chét dé dém sb luong 4u tring bang kinh hién vi soi
ndi. Két qua dugc thé hién trong Bang 1 cho thdy mtrc d6 nhiém 4u tring di giam & cac
nhém duge ching ngira bing PACAP38, my32, va PACAP38 cong v6i my32. Mirc do
nhiém ky sinh tring gidm manh nhit & cdc nhom 4 va nhom 5, thé hién tac dung bd trg

ciia PACAP dbi véi khang nguyén my32.

Bang 1. S6 luong 4u tring chan chéo & céd hdi C. rogrecresseyi sau 24 ngay thir

thach mién dich.

. . A Sb lugng 4u tring Ty 18 e ché su nhiém au
Nhém thir nghi¢m chan chéo/cé triing chn chéo (%)
PBS 37 +£3° -
PACAP38 29+ 5° 22
my32 17 + §° 55
PACAP3 8TtAlem mang bung + g 4+ 3¢ 79
my32-ti€ém mang bung
PACAP3.8A-du0r‘1g miéng + 54 9° 36
my32-tiém mang bung

Murc do khac biét c6 ¥ nghia thong ké dugc thé hién qua cic chit céi.

Ty 1€ trc ché su nhiém 4u tring chin chéo dugc tinh theo cong thirc: (1-T/C) x100
(T: sb luong 4u trung chan chéo/c4, & nhom duge chung ngira, C: s6 luong 4u tring chan

chéo/ca, & nhom gia dugc).
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Vidu6

Tac dung bd tro cia PACAP dbi véi dap tmg mién dich dich thé khang lai

Aeromonas hydrophila & ca chép Cyprinus carpio

Thtr nghiém dugc thuc hién véi ca chép C. carpio c6 trong luong bang 40+10g.
C4 duoc nudi trong bé c¢6 thé tich 600L & nhiét d bang 28+2°C. Ba nhém thir nghiém,

mdi nhém gdm 10 ¢4 duoc st dung va tiém mang bung bang cac khang nguyén sau:
Nhom 1: PBS.
Nhém 2: Té bao A. hydrophila bat hoat.
Nhém 3: Té bao 4. hydrophila bt hoat cong voi PACAP38 & liéu bang 1pg/ca.

C4 duogc tiém ¢ ngay tht 0 va ngay thir 14, va mau méu & tinh mach dudi dugc 14y
& ngay tht 0 va 21. Két qua thir nghiém cho thdy ndng do khang thé két dinh & nhom
duge chung ngira bing vi khun 4. hydrophila cong véi PACAP38 cao hon nhiéu so véi
nhém duge chung ngira chi bing vi khudn 4. hydrophila (Fig.6). Két qua nay da ching to
dugce tac dung bd trg cia PACAP. S6 luong té bao A. hydrophila va ndng d6 khang thé
duoc dinh luong theo phuong phap duge mo ta ta trong tai liéu: Yin et al. ((1996) Fish &
Shellfish Immunology 6, 57-69).

Vidu7

Thir nghiém thir thach mién dich c6 dbi chung & ca chép C. carpio dugc ching
ngira true bang A. hydrophila bdt hoat va A. hydrophila bét hoat cong v6i PACAP, theo

duong tiém mang bung.

Thir nghiém dugc thuc hién trén ca chép C. carpio c6 trong luong bing 3045 g.
Céc c4 duge nudi trong bé ¢ thé tich bang 250 L & nhiét do bing 30+2°C. Ba nhém thir
nghiém, mdi nhém gdm 20 c4 duge sir dung va tiém mang bung bang cac khang nguyén

sau:
Nhom 1: PBS.

Nhom 2: Té bao 4. hydrophila bét hoat.
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Nhom 3: Té bao A. hydrophila bét hoat cong voi PACAP38 & liéu bang 1pg/ca.

Cé dugc tiém & ngay thir 0 va ngay thir 14. O ngay thir 21, c4 dugc thir thich mién
dich bang vi khudn 4. hydrophila ¢ liéu LDs, theo duongtiém mang bung va ty 1& chét

duoc ghi trong 7 ngay. Ty 1é séng sét duoc tinh theo cong thirc sau:

Ty 1é sdng sot (%) = (ty 18 c4 chét & nhom ddi chimg (%) — ty 18 c4 chét & nhom
duoc ching ngira (%))/(ty 18 ca chét & nhom dbi ching (%))x100

Két qua thtr nghiém cho thiy ty 18 séng s6t clia cd & nhém 2 bang 65% va ty 1&
sdng sot ciia ca & nhém 3 biang 95%, didu nay chimg to ring viéc st dung PACAP da lam
tang ty 1é séng sot ctia ca duoc chiing ngira va thir thach mién dich lai bang vi khudn 4.

hydrophila.
Vidu 8

Hiéu qué cuia viéc st dung déng thoi PACAP v6i vacxin ADN chita gen m3 hoéa
polyprotein VP2-VP4VP3-NH2-COOH c¢6 trong luong phén tir bang 106 kDa cua virut
IPNV, & ca hoi cAu vong Oncorhynchus mykiss da duoc thir thach mién dich bing virut

nay.

Tht nghiém dugc thuc hién dé danh gia hiéu qua cta viée st dung dong thoi theo
dudng tiém bip PACAP véi vacxin ADN chita gen ma hoa polyprotein VP2-VP4VP3-
NH2-COOH c¢6 trong lugng phan tir bang 106 kDa ciia virut IPNV, & c4 hdi ciu vong
Oncorhynchus mykiss di duogc thir thach mién dich bang virut ndy. Sau nhom thir
nghiém, mdi nhém gbém 15 c4 c6 trong luwgng co thé bang 12+1g duoc st dung va nudi

trong nudc c¢6 nhiét d6 nam trong khoang tir 10°C dén 12°C.
Nhom 1: Ca duoc tiém bang PBS.
Nhém 2: Cé duge tiém bang vacxin ADN (pP-IPNV) & lidu bang 1pg/ca.

Nhom 3: Ca duge tiém ddng thoi bang vacxin ADN (pP-IPNV) & liéu bang 1ug/ca
va plasmit chura trinh tw ADN bd sung ma héa cho PACAP ctia C. gariepinus va ving
khéi ddu cua xytomegalovirus gy bénh & ngudi (pCMV-PACAP) & lidu bang 0,5ug/c4.
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Nhém 4: Ca duoc tiém ddng thoi bing vacxin pP-IPNV (1pg/ca) va plasmit dbi
chimg 4m pCMV & lidu bang 0,5ug/cA.

Nhém 5 Cé duge tiém ddng thoi bang vacxin ADN (pP-IPNV) & liéu bang 1ug/ca
va plasmit chira trinh tw ADN bd sung mi héa cho PACAP cta C. gariepinus va ving

khoi dau ciia xyfomegalovirus giy bénh & ngudi (pCMV-PACAP) & lidu bang 0,05ug/ca.

Nhém 6: Ca duge tiém ddng thoi bang vacxin pP-IPNV (1pg/ca) véi plasmit doi
chimg 4m pCMV ¢ lidu bang 0,05ug/cA.

O ngay tht 30 sau khi ching ngira, ¢4 duoc thir thach mién dich bang céch tiém
mang bung 100puL virut IPNV (1x107 TCIDs, mL"'/c4). 7 ngay sau khi 1ay nhiém, 10 ca &
mdi nhém duoc gibt chét va sb lwong virut IPNV  duge dém & té bao tién than. Dé dém
sb lurong virut IPNV, ARN dugc phén 14p tir cac mau riéng biét va thuc hién phéan tng
PCR dinh luong tr 1ug ARN ndy. Miac d6 biéu hién gen VP1 dugc danh gia bing
phuong phap PCR dinh luong. Két qua dugc thé hién trén Fig.7. Viéc sit dung dong thoi
pP-IPNV va pCMV-PACAP di lam giam dang ké s luong virut IPNV so véi nhém
duoc tiém ddng thoi bang pP-IPNV va vecto virut trong. Khong c6 su khac biét giita céc

lidu pPCMV-PACAP duoc thir nghiém.
Vidu9

Hiéu qua cua viée sit dung dong thdi PACAP va vacxin ADN chira gen ma hoa
glycoprotein cia virut VHSV, & ca hdi cau vong Oncorhynchus mykiss da duoc thir thach

mien dich bang virut nay.

Tht nghiém dugc thuc hién dé danh gi4 hiéu qua cua viée sir dung dong thoi theo
dudong tiém bip PACAP cia C. gariepinus v6i vacxin ADN chia gen md hoa
glycoprotein ciia virut VHSV, & ¢4 hdi cau vong Oncorhynchus mykiss da duge thir thach
mién dich bang virut nay. Bén nhém thir nghiém, mdi nhém gbm 20 ca c6 trong lwong co
thé bang 10+2 g, duoc sir dung va nudi trong nudc c6 nhiét do nim trong khoang tir 10°C

dén 12°C.
Nhom 1: C4 duge tiém bang PBS.

Nhém 2: C4 duge tiém bang vacxin ADN pG-VHSV & lidu bing 0,01 pg/ca.
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Nhém 3: C4 duge tiém dong thdi bing vacxin ADN pG-VHSV & lidu
0,01pg/ca va PACAP cua C. gariepinus & lidu bang 0,1pg/ca.

Nhém 4: Ca duoc tiém dong thoi biang vacxin ADN pG-VHSV & liéu bing
0,01pg/ca va PACAP ciia C. gariepinus & liéu bang 0,5ug/c4.

O tuan thir 4 sau khi chiing ngira, ca duge thit thach mién dich bang virut VHSV
bing cach dua vao bé ngadm. Qua trinh thir thach mién dich dugc thuc hién trong 2 gid
trong nudc chtra virut VHSV & lidu bing 1x10° TCIDsy/ca mL™. Ty 1¢ c4 chét dugc danh
gia & tudn thir 4 sau khi thir thach mién dich va két qua thir nghiém duoc thé hién trén

Fig.8.

Két qua cho thiy viéc sir dung ddng thoi PACAP véi vacxin ADN pG-VHSV da
1am giam ty 18 c4 chét xubng con 15% va 29% so véi viée chi sir dung riéng vacxin ADN

pG-VHSV, ¢ liéu twong mg bang 0,1ug va 0,5ug PACAP/cA.
Vi du 10

Hi€u qua cia viéc st dung dong thoi PACAP dbi vai ty 18 sdng s6t cia ca nheo
dbém Ictalurus punctatus sau khi chiing ngira bang 4u trung cia ky sinh trung c6 16ng

Ichthyophthirius multifiliis.

Thir nghiém duge thuc hién dé danh gia hidu qua cia viéc st dung PACAP dbi
v6i ty 18 séng s6t clia ca nheo dbm I. punctatus, sau khi chiing ngira bang 4u tring cta ky
sinh trung c¢6 16ng I multifiliis. Qua trinh ching ngira va thir thdch mién dich duge thyuc
hién theo phuong phap dugc Wang va Dickerson mo ta trong tai liéu : ((2002) Clinical
and Diagnostic Laboratory Immunology 9 (1), 176-181). Bén nhom thir nghiém, mdi

nhom gdm 25 cé c6 trong lwong bang 12 + 5g duoc sir dung:
Nhom 1: Ca duge chung ngira & cic ngay thir 1 va thi 35 bang PBS.

Nhom 2: Cé duge ching ngira & ngay thir 1 bang 8.000 Au tring séng cia ky sinh
trang c6 16ng I multifiliis va & ngay thir 35 bang 10.000 au tring séng clia ky sinh tring

c6 long I multifiliis.
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Nhom 3: Cé duogc chung ngira & ngay tht 1 bang 8.000 au tring séng cua ky sinh
trung c6 16ng 1. multifiliis va & ngay thir 35 bang 10.000 du tring sdng ctia ky sinh tring
c6 16ng I multifiliis. Cac ca nay ciing duge ching ngira bing PACAP qua bé ngm & lidu
bang 100pg/L nude. Qua trinh ching ngira dwgc thuc hién trong 1 gid, vao nhitng ngay
con lai, trong hai tudn trude khi thuc hién qud trinh tht thach mién dich (sau lan qua bé

ngam).

Nhom 4: C4 duoc ching ngira & ngay thir 1 biang 8.000 4u tring séng cua ky sinh
tring ¢6 10ng 1. multifiliis va & ngay tht 35 bang 10.000 u tring séng ciia ky sinh tring
c6 16ng 1. multifiliis. Cac ca nay ciing dugc ching nglra trong 1 gio nhung khong bang

PACAP, theo quy trinh dugc thuc hién twong tu nhu dbi véi nhom 3.

Trude khi chung ngira, cac ¢4 duoc xir ly bang formalin dé loai bd cac ky sinh
trung. Céc cé dugce nudi & nhiét do 23 + 2°C va cung cip nuéc lién tuc. O ngay thir 84,
céc ca duge thir thach mién dich bang 15.000 Au tring séng cta ky sinh tring c¢6 16ng 1.
multifiliis. Ty 1& ca chét duge danh gia trong vong 30 ngay sau khi thir thich mién dich.
Két qua thir nghiém dugc thé hién trén Bang 2 cho thay ty 1¢ sdng s6t cuia ¢4 duogc ching
ngira dong thoi bing PACAP va 4u trung sdng ctia ky sinh tring c¢6 16ng I. multifiliis da
tang 27%.

Bang 2. Ty 18 sbéng st ciia ¢4 nheo dém 1. punctatus dwgc ching ngira va thir
thach mién dich bang 4u tring sdng cta ky sinh tring c6 16ng I. multifiliis, sau khi ching

ngira bing PACAP qua bé ngam.

Nh6m thir nghiém Cé i‘f}f/ é?s%hrf‘;; STy 1¢ sbng sot (%)
PBS 25/0 0
Au tring song 25/15 60
Au trang sdng va PACAP 25/22 87
Au trung sbng + ™ 25/14 56
ib: Cac ca dugc chung ngira trong 1 gid, sau 6 lan qua bé ngdm, & cic ngiy
con lai trong hai tudn trudce khi thuc hién qua trinh thr thach mién dich.
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1. Ché pham vacxin chira peptit hoat hoa adenylat xyclaza tuyén yén (PACAP- pituitary
adenylate cyclase activating peptide), it nhit mot khang nguyén vacxin dic hiéu ddi voi
tac nhan truyén nhiém, va chit mang hodc ta dugc pha lodng duogc dung, trong d6 ché
pham vacxin ndy chita PACAP va khéng nguyén vacxin ¢ lugng du dé tao ra tac dung

phong ngira bénh truyén nhiém do cac tdc nhan truyén nhi€m gay ra & ca.

2. Ché phim theo diém 1, trong d6 ché phim nay duoc bao ché dé dung qua duong

miéng, duong tiém hodc qua bé ngdm.

3. Ché phim theo diém 2, trong d6 (1) PACAP duoc st dung & lidu nam trong khoang tir
50pg/kg dén 750pg/kg thire in dudi dang thirc an chan nudi, (2) & liéu nim trong khoang
tir 0,1pg/g dén 10pg/g thé trong theo dudng tiém, hodc (3) & lidu nam trong khoang tir
50ug/L dén 1000pg/L nuéc qua bé ngam.

4. Ché pham theo diém 1, trong d6 PACAP thu duoc bang cach: a) phan lap tir ngudn tu
nhién, b) bang phuong phép tong hop héa hoc, hoic c) bang cong nghé ADN tai t6 hop.

5. Ché pham theo diém 4, trong d6 (1) PACAP dugc sir dung & liéu nim trong khoang tir
50pg/kg dén 750pug/kg thirc in dudi dang thirc 4n chin nudi, (2) & lidu nam trong khoang
tir 0,1pg/g dén 10pg/g thé trong theo dudng tiém, hodc (3) & lidu nam trong khoang tir
50pg/L dén 1000pg/L nude qua bé ngam.

6. Ché phim theo diém 1, trong d6 PACAP dugc diéu bang cach st dung vecto chira
ADN b sung ma héa PACAP.

7. Tb hop vacxin chira peptit hoat héa adenylat xyclaza tuyén yén (PACAP- pituitary
adenylate cyclase activating peptide), va it nhit mot khang nguyén vacxin dic hiéu dbi
v6i tac nhén truyén nhiém, trong d6 t6 hop vacxin ndy chita PACAP va khéng nguyén
vacxin & luong di dé tao ra tic dung phong ngira bénh truyén nhiém do cic tac nhan

truyén nhiém gay ra & c4 va dugc sir dung trong ciing phac dd tiém phong.

8. T6 hop theo diém 7, trong d6 PACAP va khéng nguyén vacxin dugc st dung dong

thoi, riéng biét hodc lién tiép trong ciing phac do tiém phong.
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9. T6 hop theo diém 8, trong d6 (1) PACAP dugc st dung & lidu ndm trong khoang tir
50pg/kg dén 750pg/kg thire in duéi dang thirc an chan nudi, (2) & liéu ndm trong khoang
tir 0,1pg/g dén 10pg/g thé trong theo dudng tiém, hoic (3) & lidu ndm trong khoang tir
50pg/L dén 1000pg/L nuée qua bé ngam.
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