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Linh vue ky thuat dwoe dé cip

Sang che deé cap den cac ching thuc khuan theé méi dé€ ngén ngura va dicu tri su

lay nhiém ciia cc dong vat nudi, dic biét hitu dung trong nudi ca.
Tinh trang k§ thuat ciia sing ché

Nuéi trong thay san 13 linh vuc ting trudng nhanh nhét trong san xuat thuc
phim trén toan thé giéi. Tuy nhién, mét trong nhitng tr& ngai chinh ngan can viée st
dung chiing hitu hidu 12 su phat trién ciia cac bénh ldy nhiém & c4 din dén t6n that
kinh t€ rat 16n u6c tinh bing hang ti d6 la mdi nam. Yéu t bénh cin chinh chiu trach
nhiém vé su phat trién cta su lay nhiém nay 12 vi khudn, ching han nhu Aeromonas,
Pseudomonas, Vibrio, Yersinia, Edwardsiella, Streptococcus, Lactococus va
Renibacterium [Pridgeon JW, 2012, Sudheesh PS, 2012]. Theo thuc tién thong thudng,
thirc dn duogc bd sung khang sinh dé diéu tri su lay nhiém vi khuin & c4 duoc nudi.
Tuy nhién, do céc ca thé bi bénh hép thu thirc an it hon va tdc dong cua céc yéu t6 moi
truong khac nhau, cach st dung thudc nay ludn khong thoa man. Hon nita, viéc viée
sir dung qua nhidu ctia khang sinh din dén xut hién ching vi khuin khang khang sinh
d6ng vai trd 1am ngudn du trit gen khéng khang sinh. Vi su chuyén gen ngang, cac gen
nay cé thé duoc chuyén vao cac tic nhan giy bénh khic, bao gdm tic nhan giy bénh &
ngudi, va anh hudng truc tiép dén stc khoe con ngudi. Nhiéu chat khang vi sinh vét
duoc sir dung rong rii trong nudi trong thiy san duge WHO phén loai vao nhém c6 sur
anh hudng quan trong 1én sttc khoe con ngudi [Almeida A, 2009, Heuer OE, 2009].
Do su phét trién manh mé& va tdm quan trong cia nganh cong nghiép c4 & nhiéu khu
vuc trén thé gigi cling nhu 1a sy viéc st dung rong rdi va khong dugc didu tiét cua
khang sinh & linh vuc nay, can phai thuc hién cac hanh déng nhim ngan ngira sy lan
rong khang khang sinh va ti thiéu héa nguy co gy cac tic dung phu tiém 4n cho stic

khoe con nguoi [Heuer O, 2009].

Viée st dung cua céc ché pham thyuc khuan thé c6 thé 14 giai phap thay thé dap
lai su gia tang tinh khang khang sinh cda vi khuén. Thuc khuén thé 1a cac virut & vi

khuan c6 trong tu nhién trong moéi trudng va thé hién tinh dac hiéu doéi véi chung vi
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khudn hodc chi vi khun nhét dinh [Richards GP, 2014]. Trudc day, ching duoc sir
dung ca trong viéc diéu tri va ngin ngira cac bénh lay nhiém & nguoi [Eyer L., 2007].
Trong nhitng nim gan ddy, quan sat thdy c6 xu hudng gia ting sw quan tdm vé thuc
khuén thé cling nhu 13 st dung ching trong cong nghé sinh hoc hién dai 1am céc chét
mang protein va chit mang ADN trong véc xin va 1am giai phap thay thé cho khang
sinh [Clark J, 2006]. Cac két qua cua thir nghiém 1dm sang va nghién ctru in vivo dugc
thuc hién trong vai ndm trude day xac nhan tinh hiéu qua va an toan cao cua céc ché
phim thuc khuén thé [Pirnay JP, 2012, Eyer J, 2007]. Cac wu diém chinh cta liéu phap
thue khuén thé so véi cac khang sinh duge str dung rong rai 1a: tic dung dic hiéu chi
chéng lai ching vi khudn hodc chi vi khudn nhit dinh, khong tao ra tinh khang thuc
khuan thé cua vi khudn nho vao tdc do dot bién nhanh cta virut dan dén hoat tinh thuc
khuén thé cao chéng lai c4c tc nhan gy bénh, chi phi diéu tri twong dbi thap so véi
c4c chi phi lién quan dén viéc tao ché pham khang sinh méi va khong 6 cac tac dung
phu ctia liéu phap nay [Atterbury RJ, 2007, Bhardwaj SB, 2014].

Viée st dung véc xin tir thuc khuén thé c6 nhiéu vu diém: khéng mang cic gen
khang khang sinh, bado vé ADN virut chéng lai su thoai hda, phuong thirc st dung qua
dudng miéng cta cac véc xin, san xuét thuc khudn thé tuong d6i ré, dé dang va rat

nhanh choéng trén quy mé 16n [Clark J, 2006].

C6 mot sb dit liéu chi ra réng tac dung diéu hoa mi2n dich cta thuc khuén thé
1én chirc ning cua ca mién dich t& bao bAm sinh va mién dich dich thé, tic 1a sy thuc
bao, sy bung phat hd hip cla su san xuét thuc bao va xytokin [Gérski A, 2012].
Nghién ctru cuia Weber-Dabrowska va cong sy dd cho théy su anh huong cua thuc
khudn thé 1én su kidm soat san xuét xytokin boi t& bao méu [Weber-Dabrowska B,

2000].

Cac két qua da cong bd va céc giai phap da dugc cAp biang sang ché tép trung
chii yéu vao céc phuong phap phan l4p va xac dinh dic diém phan tir cta thuc khuin
th va & mirc d6 thip hon nhiéu, tip trung vio viéc sir dung thuc khudn thé dé xir ly
c4c téc nhan vi khudn gy bénh trong nudi trng thiy san. DA chimg minh duge ring
thuc khudn thé VP-1 dic hidu v&i Vibro anguillarum va Aeromonas salmonicida
[Pereira C, 2011]. Céc thuc khuén thé phan giai PAS-1 va ASP-1 giy ra su giam bét
lay nhiém Aeromonas salmonicida & ca hdi van [Kim JH, 2012, Céng B6 Pon Séng

Ché M§ 2013/0323209 Al], trong khi d6 thuc khuin thé phiAS5 thudc vao ho
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Myoviridae thé hién phd hoat tinh rong chéng lai Aeromonadaceae va chimg A.
salmonicida phu loai Salmonicida khang khang sinh [Kim JH, 2012]. Dd x4c nhén
duoc tac dung bao vé cua cic thuc khudn thé dugc ding qua dudng miéng bang
nghién ctu dugc thuc hién trén cd Plecoglossus altivelis bi lay nhiém P.
plecoglossicida qua thi nghiém [Park S, 2000]. Hon hop gdm c6 céac thuc khuén thé
PFP1 va PFP12, duoc phan 1ap tir cd bi lay nhiém, c6 hoat tinh phan giai manh chéng
lai Pseudomonas fluorescens in vitro [Prasad Y, 2010]. Su két hop cta ba hodc nhiéu
hon ba thue khudn thé gy ra su tan ctia cac thé dot bién cta 4. salmonicida HER 1107
ma khéng nhay cam ddi véi tac dong ciia timg thuc khuan thé don 1é. Didu nay cho
thdy kha ning st dung thuc khuén thé d& bao vé ca hdi nau khoi su phét trién bénh
nhot [Imbeault S, 2006]. C6 thé 4p dung hdn hop ctia mot vai thuc khuan thé dic higu
v6i vi khuén tir chi Vibrio trong viéc diéu tri su 1ay nhiém do Vibrio anguillarum giy
ra & ca hdi dai tdy duong [Cong BS Pon Sang Ché My 2014/0105866 A]. Viéc st
dung thuc khuan thé UP87 & c4 Oreochromis niloticus lam gidm téng sb luong vi
khuin A. hydrophila trong mau va khong lam ting ty 18 chét & cé so véi cac két qua
thu duoc dbi véi oxytetraxyclin [Cruz-Papa D, 2014]. Thuc khuén thé AHI triéu tiéu
toan bo ty 18 chét & ca bi 1y nhiém Aderomonas hydrophila qua thi nghiém [Wu JL,
1981]. Viéc st dung thuc khudn thé phan giai FCP1 & c4 tré bi lay nhiém ching khéng
khang sinh ctia Flavobacterium columnare qua thi nghiém tc ché céc triéu chung lay
nhiém va lam giam ty 18 chét ctia c4 [Prasad Y, 2011].

Vin d con lai 1a viéc st dung ché phdm ma c6 kha ning ngan ngira va diéu tri
c4 bi lay nhi®m céc chung Aeromonas sp. va Pseudomonas sp. D6 ciing 13 diéu mong
mudn dé ché phim duoc san xuat s& d& dang 4p dung trong thuc tién nudi tréng, khong
gdy ra cac tac dung phu va s€ co6 céc tac dung tdng cuong strc khoe khdc.

Bét ngd 13, viée str dung theo sang ché mang lai gidi phap cho céac vén dé duoc
dé cap & trén.

Ban chit ky thuit ciia sang ché

Sang ché @& cap dén thuc khudn thé dé ngédn ngura va diu tri su 1ay nhiém & cac

dong vat nudi, dac biét 1a c4, gdy ra bdi cac ching vi khuén gdy bénh nhay cam véi

cac thuc khuén thé nay, trong dé thuc khuan thé nay dugc du dinh cung cép cho cac
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dong vét gip nguy hiém théng qua su nhing chim, hop 1y 1a cach khoang thoi gian 24
gio.

Hop ly 13, su lay nhidm dugc diéu trj trong nudi c4 1 sy lay nhiém béi ching
gdy bénh cla Aeromonas sp. va Pseudomonas sp., dic biét la cidc chung cua
Aeromonas hydrophila, Aeromonas salmonicida hodc Pseudomonas fluorescens, trong
d6 thuc khuén thé duoc str dung 1a ching thuc khuin thé duoc chon tir nhém duogc ndp
luu trong B Suu Tép Vi Sinh V4t Ba Lan ¢6 cac s6 nop luu sau day: F/00096 (ching
25AhydR2PP), F/00094 (ching 50AhydR13PP), F/00098 (ching 22PfluR64PP),
F/00099 (ching 67PfluR64PP), F/00100 (ching 71PfluR64PP), F/00095 (chung
98PfluR60PP) va F/00101 (chung 60AhydR15PP).

Khia canh khéc cia sang ché 12 thuc khuén thé @ kich thich sy mién dich & ca
chdng lai sy 14y nhidm bing c4ch kich thich ca hé min dich bim sinh va hé mién dich
dich thé.

Hop ly 1a, chung thuc khuén thé duoc sir dung dugc chon tir nhém duge ndp
luu trong B6 Suu Tép Vi Sinh Vat Ba Lan ¢6 céc s6 ndp luu sau day: F/00096 (chiing
25AhydR2PP), F/00094 (ching 50AhydR13PP), F/00098 (chung 22PfluR64PP),
F/00099 (chung 67PfluR64PP), F/00100 (ching 71PfluR64PP), F/00095 (ching
98PfluR60PP) va F/00101 (chung 60AhydR15PP).

Sang ché con @& xuét ching thuc khuin thé duoc chon tir nhém duge ndp luu
trong Bo Suu Tép Vi Sinh Vat Ba Lan c6 cac s6 ndp luu sau day: F/00096 (ching
25AhydR2PP), F/00094 (ching 50AhydR13PP), F/00098 (chung 22PfluR64PP),
F/00099 (ching 67PfluR64PP), F/00100 (ching 71PfluR64PP), F/00095 (chung
98PfluR60PP) va F/00101 (chung 60AhydR15PP).

MO ta vin tit cic hinh vé
Pé séng ché tré nén 13 rang hon, né duoc minh hoa trén cac hinh v& kém theo.
Fig.1 thé hién két qua phan tich tinh nhay cam ctia ching 4. hydrophila 7966
d6i véi thue khudn thé va ché phim thuc khuan thé. 1 — 4. hydrophila 7966 véi
25AhydR2PP; 2 — A. hydrophila 7966 v6i BAFADOR 1II; 3 — A. hydrophila7966 véi

BAFADOR 1II; 4 — A. hydrophila 7966 véi BAFADOR 1V; 5 — dbi chting sinh truéng
cua A. hydrophila 7966.
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Fig.2 thé hién két qua phan tich tinh nhay cam ctia chiung 4. hydrophila 7965
dbi vé6i thuc khun thé va ché phadm thuc khuan thé. 1 — A. hydrophila 7965 véi
13AhydR10PP; 2 — A. hydrophila 7965 véi 14AhydR10PP; 3 — A. hydrophila 7965
v6i 85AhydR10PP; 4 — A. hydrophila 7965 v6i BAFADOR II; 5 — d6i chimg sinh
truong cua A. hydrophila7965.

Fig.3 thé hién két qua phan tich tinh nhay cam ctia ching 4. hydrophila 49140
d6i voi thuc khuan thé va ché phim thuc khuin thé. 1 — 4. hydrophila 49140 véi
50AhydR13PP; 2 — A. hydrophila 49140 v6i BAFADOR II; 3 — A. hydrophila 49140
v6i BAFADOR 10I; 4 — A. hydrophila 49140 v6i BAFADOR IV; 5 — dbi chtng sinh
truong cua A. hydrophila 49140.

Fig.4 thé hién két qua phan tich tinh nhay cam cua ching 4. hydrophila 33658
déi véi thuc khuan thé va ché phim thuc khuin thé. 1 — 4. hydrophila 33658 véi
60AhydR15PP; 2 — A. hydrophila 33658 véi BAFADOR 1II; 3 — 4. hydrophila 33658
v6i BAFADOR 1II1; 4 — A. hydrophila 33658 véi BAFADOR IV; 5 — déi ching sinh
truong cua A. hydrophila 33658.

Fig.5 thé hién két qua phan tich tinh nhay cdm cta chung P. fluorescens
8B/UWM dbi v6i thuc khudn thé va ché phim thuc khuin thé. 1 — P. fluorescens
8B/UWM v6i 22PfluR64PP; 2 — P. fluorescens 8B/UWM v6i 67PfluR64PP; 3 — P.
Sfluorescens 8B/UWM v6i 71PfluR64PP; 4 — P. fluorescens B/UWM véi BAFADOR
II; 5 — P. fluorescens 8B/UWM vi BAFADOR III; 6 - P. fluorescens 8B/UWM voi
BAFADOR IV; 7 — dbi chimg sinh truéng ctia P. fluorescens $B/UWM.

Tu Fig.6 dén Fig.9 thé hién bién dang gidi han cta cac thuc khuan thé duogc
chon.

Fig.6 thé hién bién dang gi6i han ctia thuc khun thé 60AhydR15PP thu dugc
sau khi phan cét bing cac enzym gi6i han sau ddy: Dral (1an 2), Sspl (lan 4), Asel (lan
6). Cac lan tir 1 dén 8 — thang ADN (1 kb).

Fig.7 thé hién bién dang gi6i han ciia cic thuc khuan thé 22PfluR64PP (lan 2),
67PfluR64PP (lan 3) va 71PfluR64PP (lan 4) thu dwoc sau khi phan cit bing enzym
gidi han EcoRI. Lan 1 —thang ADN (1 kb).

Fig.8 thé hién bién dang gi6i han ctia thuc khuan thé 50AhydR13PP thu dugc

sau khi phén cit bing enzym gi6i han Sspl (Ian 2) va bién dang gi6i han cua thuc
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khuén thé 98PfluR60PP thu dugc sau khi phén cit bing enzym giéi han EcoRI (lan 3).
Lan 1 —thang ADN (1 kb).

Fig.9 thé hién bién dang gi6i han ciia thuc khudn thé 25AhydR2PP (lan 2) thu

duoc sau khi phan cit bing enzym gi6i han EcoRI. Lan 1 —thang ADN (1 kb).

M3 ta chi tiét sang ché

Sang ché d& xuét phuong phép san xuét ché phim thuc khudn thé duoc st dung

trong viéc ngin ngtra va tri liéu doi voi su 18y nhiém vi khuan trong nudi cé va khéac

biét & cac budce sau day:

a)

b)

d)

xdy dung bd suu tdp ching thuc khudn thé dic hiéu voi cac ching vi khuin
dugc chon,

tién hanh cdy vach ching vi khuan dugc chon trén méi truong sinh truéng dang
rin ma dugc U trong thoi gian 48 + 3 gi¢ & nhiét d§ 25°C (mdi chiing dugc
nhan gidng mét cach riéng ré),

chudn bi hai dia 96 giéng: mot dia c6 mdi truong sinh truéng dang 1ong (dia I)
va dia thi hai c6 mdi truong sinh trudng dang ran (dia II),

thu 14y khudn lac vi khuén don 1é tir dia cdy vach bing que ciy vong va chuyén
vao giéng thir nhit ciia dia I, lic manh va dua vao méi trudong dang rin ciia
giéng thi nhét cua dia II bang cling mot que ciy vong; tuong tw nhu vay, cic
cap giéng khéc duge dién vao, chon loc céac khuén lac méi dbi véi mdi cap va
8 lai ba giéng khong duoc dién dé dbi ching tinh vo tring clia mdi trudng,

dat dia I vao may doc vi dia (& nhi¢t d¢ 25°C) va u cho dén khi gia tri cia mat
do quang ODy;, dat dén trong khoang tir 0,2 dén 0,3; sau d6 bd sung huyén phu
thuc khuén thé mong mudén (ma ching vi khuin san xuit duge tim kiém) vao
mdi giéng clia dia ndy, n6 dugc U lai trong may doc vi dia (25°C) va gia tri ciia
mat d6 quang duoc ghi lai cho dén khi thu dugc dudng cong dong hoc cia su
nhan ban thuc khuén thé, dua trén d6 chon loc cac khuan lac vi khudn, 13 cac
vat chi1 tot nhat cho sy nhén ban virut,

0 dia II trong thoi gian 24 + 2 gid ¢ nhiét do 25°C va su dung céc khuén lac vi
khu&n ma & dugc chi ra dua trén cac két qua tir dia I dé diéu ché chét ciy cta

chiing san xuét vi khuin dbi v6i ching thuc khudn thé nhét dinh,



34983

g) nudi cdy ching vi khuin dugc chon tir chét cdy da diéu ché trong mdi trudng
sinh truong v6 trung, 0 ¢ nhiét d§ 25°C cho dén khi dat dugc mat do quang
(ODgy0) thich hop sau dé b6 sung huyén phil cta ching thuc khuén thé thich
hop va u trong thoi gian 4 gid ¢ nhiét do 25°C,

h) sau khi nhin giéng thuc khuén thé, loai bo sinh khéi vi khuin khoi canh trudng
16n men thong qua quy trinh vi loc, thu dugc thanh phan sén sang st dung ctia

ché phim thuc khudn thé.

Hop 1y 13, ching vi khuin dugc chon 1a: Aeromonas hydrophila 33658,
Aeromonas hydrophila 7966, Aeromonas hydrophila 49140, Pseudomonas fluorescens
4B/UWM/03/13 va Pseudomonas fluorescens 8B/UWM/03/13.

Phuong phap ndy thich hop d& sang loc nhanh va d& dang céc khudn lac vi
khudn ma thich hop dé nhén giéng hidu qua céc thuc khuin thé ma 1a ddc diém quan

trong trong cac ung dung cong nghiép.

Khia canh khac cta sang ché 13 viéc st dung ché phém thuc khuin thé, chira
hén hop cua cac thuc khuén thé, trong vi€c ngan nglra va tri liéu lay nhi®m vi khudn
trong nudi c4 gdy ra boi vi khuan tir chi deromonas va Pseudomonas. Ché pham thuc
khuan thé theo sang ché duoc du dinh cung cip cho cac dong vat gip nguy hiém thong

qua sy nhung chim.

Hop ly la, ché phém duoc san xudt thé hién tac dung tri lifu manh mé bai vi nd

1am giam ty 1& chét cua c4 bi lay nhiém Pseudomonas fluorescens qua thi nghiém.

Hop 1y 13, su 14y nhiém dugc diéu tri trong nudi c4 1 sy 1ay nhiém boi ching
gdy bénh cua Aeromonas hydrophila, Aeromonas salmonicida va Pseudomonas
fluorescens. D& san xut ché phim thuc khuin thé, ching thuc khuén thé thich hop
duge chon tir nhom duge ndp luu trong B Suu Tap Vi Sinh Vat Ba Lan 17.12.2015
c6 cac s6 ndép luu sau day: F/00096 (chung 25AhydR2PP), F/00094 (ching
50AhydR13PP), F/00098 (ching 22PfluR64PP), F/00099 (ching 67PfluR64PP),
F/00100 (ching 71PfluR64PP), F/00095 (chung 98P{fluR60PP) va ching duge ndp luu
vao ngay 15.01.2016 ¢6 s6 nop luu F/00101 (ching 60AhydR15PP).

Sang ché con dé xuét ching thuc khuin thé thich hop dé ngin ngira hoic diéu
tri sy lay nhiém bdi ching giy bénh cla Aeromonas hydrophila, Aeromonas

salmonicida va Pseudomonas fluorescens dugc chon tu nhom cua; 60AhydR15PP,
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25AhydR2PP, 50AhydR13PP, 22PfluR64PP, 67PfluR64PP, 71P{luR64PP va
98P{luR60PP.

Ché phim thuc khudn thé theo sang ché dua trén cac thanh phan tw nhién ctia hé
sinh thai va do d6 né khong gy anh huong tiéu cuc 1én céc sinh vat khac ngoai céc vi
khuan gdy bénh da x4c dinh cu thé. Piéu niy ¢im bao ring chi cac ching gy bénh

ctua Aeromonas sp. va Pseudomonas sp. dugc 1am giam cé chon loc.

BAt ngd 13, ché phim thie khuin thé theo sang ché 13 an toan va dugc ca dung
nap tdt duoc xac nhin bdi céc nghién ciru vé huyét hoc va héa sinh trén cac quan thé
ctia c4 chép va ca hdi van.

Hop 1y 13, ché phdm thye khudn thé theo séng ché thé hién hoat tinh bd trg mién
dich manh béi vi né anh huéng dén su mién dich & ca chdng lai su lay nhiém bang

cach kich thich ca hé mién dich bAm sinh va hé mién dich dich thé.

Ché phém duoc du dinh stir dung trong chdn nudi ddc biét 1a dé d4u tranh chéng
lai ching gdy bénh cta Aeromonas hydrophila, Aeromonas salmonicida va

Pseudomonas fluorescens trong nudi trong thily san.

Cac chung thuc khudn thé dugc boc 16 trong viée st dung nay dd dugce nhin
dang theo phuong phép theo sang ché. Bt ngd 13, ching thé hién pham vi dic hiéu
rong, c6 kha ning lam tan it nhdt 1a 4 chung cta P. fluorescens, 11 ching ctia A.
hydrophila va 5 ching cta A. salmonicida. Cac chiing thuc khuén thé ¢6 thé 6n dinh &
nhiét d6 lanh/u6p lanh trong thoi gian luu trit it nhit 1a 3 thang. Hon nita, c6 thé tién
hanh nhan giéng thanh cong c4c ching nay & quy mo cong nghiép ma khéng lam mét

hoat tinh ctia chiing.
Vi du thue hién sing ché
Vidu 1. Sy phan l4p va dic diém cta céc thuc khuan thé

Chuén bi bd suu tép ching vi khuan ctia chi Aeromonas spp. va Pseudomonas
sp. dugc phan 1ap tir nguoi va dong vat nudi.

Ban dau, chuén bi bd suu tip cua 82 chung vi khudn ctia deromonas spp. va
Pseudomonas sp. (Bang 1). St dung cac ching nay dé thir nghiém tinh dic hidu cta
cac thuc khuén thé dugc phan 1ap. B6 suu tap bao gém cd ching tham chiéu ¢ sén

trong céc kho cong cOng va thé phén 18p thu dugc tir Pai Hoc Adam Mickiewicz &
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Poznan va tr Khoa Bénh Ly Va Mién Dich Hoc O C4 cta Vién Inland Fisheries &
Olsztyn, va Pai Hoc Warmia va Mazury & Olsztyn (Bang 2).
Bang 1. B§ suu tap chung vi khuén ctia Aeromonas sp., Pseudomonas sp.,

Yersinia sp., Renibacterium sp. va Enterococcus Sp.

Ma Chiing
Yersinia ruckeri 29473

R1

R2 | Aeromonas hydrophila 7966

R3 | Aeromonas hydrophila 1206101
R4 | Yersinia ruckeri 5304100

RS | Aeromonas sobria

R6 | Aeromonas hydrophila 49140

R7 | Yersinia ruckeri 29473

R9 | Aeromonas hydrophila 35654

R10 | Aeromonas hydrophila 7965

R11 | Aeromonas hydrophila 5247167

R12 | Aeromonas hydrophila 7965 (290158)
R13 | Aeromonas hydrophila 49140

R14 | Aeromonas hydrophila 33658 (788242)
R15 | Aeromonas hydrophila 33658

R16 | Aeromonas hydrophila 35654

R21 | Aeromonas hydrophila RK 70363
R22 | Aeromonas hydrophila SK 3

R23 | Aeromonas hydrophila ATCC 49140
R24 | Aeromonas hydrophila LMG 13656
R25 | Aeromonas hydrophila AK 44

R26 | Aeromonas hydrophila ATCC 7966"
R27 | Aeromonas sobrial. MG 13469

R28 | Aeromonas sobria CIP 7433"

R29 | Aeromonas salmonicida LMG 14900"
R30 | Aeromonas salmonicida LMG 3782"
R31 | Aeromonas salmonicida CDC 0434-84
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R32

Aeromonas salmonicida AK 46

R33

Aeromonas salmonicida LMG 3780"

R34

Aeromonas salmonicidal. MG 13450

R40

1B/IRS/03/13_Aeromonas hydrophila

R41

2B/IRS/03/13_Aeromonas hydrophila

R42

3B/IRS/03/13_Aeromonas hydrophila

R43

4B/IRS/03/13_Aeromonas hydrophila

R44

5B/IRS/04/13_Aeromonas hydrophila

R45

6B/IRS/05/13_Aeromonas hydrophila

R46

7B/IRS/05/13_Aeromonas hydrophila

R47

8B/IRS/05/13_Aeromonas hydrophila

R48

9B/IRS/05/13_Aeromonas hydrophila

R49

10B/IRS/05/13_Aeromonas hydrophila

R50

11B/IRS/05/13_Aeromonas hydrophila

R51

12B/IRS/06/13_Aeromonas hydrophila

R52

13B/IRS/06/13_Aeromonas hydrophila

R53

1B/IRS/04/14K_Aeromonas hydrophila

R54

2B/IRS/04/14K _Aeromonas hydrophila

R55

3B/IRS/04/14K_Aeromonas hydrophila

R56

4B/IRS/04/14P_Aeromonas hydrophila

RS57

1B/UWM/03/13_Yersinia ruckeri

R58

2B/UWM/03/13_Pseudomonas fluorescens

R59

3B/UWM/03/13_Aeromonas hydrophila

R60

4B/UWM/03/13_Pseudomonas fluorescens

R61

5B/UWM/03/13_Pseudomonas fluorescens

R62

6B/UWM/03/13_Pseudomonas fluorescens

R63

7TB/UWM/03/13_Pseudomonas fluorescens

R64

8B/UWM/03/13 Pseudomonas fluorescens

R65

9B/UWM/03/13 _Aeromonas hydrophila

R66

10B/UWM/03/13_Yersinia ruckeri

R67

11B/UWM/03/13_Aeromonas hydrophila
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R68 | 13B/UWM/03/13_Pseudomonas fluorescens
R69 | 14B/UWM/03/13_Yersinia ruckeri

R70 | 15B/UWM/03/13_Yersinia ruckeri

R71 | 16B/UWM/04/13_Aeromonas hydrophila/caviae
R72 | 17B/UWM/06/13_Yersinia ruckeri
18B/UWM/06/13_Aeromonas salmonicida phu

R73
loai salmonicida

19B/UWM/06/13_Aeromonas salmonicida phu

R74
loai salmonicida

R75 | 20B/UWM/06/13_Aeromonas hydrophila
R76 | 21B/UWM/06/13_Yersinia ruckeri

R77 | 22B/UWM/06/13_Aeromonas sobria

R78 | 23B/UWM/06/13 Aeromonas hydrophila
R79 | 24B/UWM/06/13_Renibacterium salmonicidum
R80 | 25B/UWM/07/13_Aeromonas sobria

R81 | 26B/UWM/07/13_Aeromonas hydrophila
R82 | 27B/UWMY/07/13_Aeromonas hydrophila
R83 | 28B/UWM/07/13_Aeromonas sobria

R84 | 29B/UWM/07/13_Pseudomonas fluorescens
R85 | 30B/UWM/06/14_Enterococcus

R86 | 1/14P/UWM_Yersinia ruckeri

R87 | 2/14P/UWM_Yersinia ruckeri

R88 | 3/14P/UWM_Yersinia ruckeri

R89 | 31B/UWM/08/14 Aeromonas hydrophila
R90 | 32B/UWM/08/14 Aeromonas hydrophila
R91 | 33B/UWM/08/14_Pseudomonas fluorescens
R92 | 34B/UWM/08/14 Yersinia ruckeri

Bang 2. Cac ching vi khuan cua Aeromonas sp., Pseudomonas sp., Yersinia sp.,

Renibacterium sp. va Enterococcus sp.

S6 luong

S Vi khudn .
chung

Ngudn
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6 UAM
1 Aeromonas hydrophila
38 UWM
6 UAM
2 Aeromonas salmonicida
2 UWM
2 UAM
3 Aeromonas sobria
4 UWM
4  Pseudomonas fluorescens 9 UWM
5 Renibagtgrmm 1 UWM
salmonicidum
6  Enterococcus 1 UWM
Yersinia ruckeri 13 UWM

Su phéan lap thuc khuén thé c6 hoat tinh chéng lai cac chung dugc chon cua
Aeromonas spp. va Pseudomonas sp. tir cdc mau trong moi trudng.

Thuc khuén thé duoc phén lap tir cac mau duogc léy tlr cac éng go6p hut vao, dia
dién cho giai doan ban dau cta quy trinh xr ly nuéc thai, nhin dugce tir Nha May X
Ly Chat Thai Chinh (Main Sewage Treatment Plant - GOS) ¢ Lodz hodc tir cac mau
nude thu dugce tir Vién Inland Fisheries (IRS) & Zabieniec (Bang 3).

Bang 3. Thuc khuan thé dugc phéan 18p va vat chu cua ching.

S5  Thuckhuinthé  Ngudn Vit chu

1 11AhydR10PP GOS Aeromonas hydrophila 7965
3 13AhydR10PP GOS Aeromonas hydrophila 7965
4 14AhydR10PP GOS Aeromonas hydrophila 7965
5 25AhydR2PP GOS Aeromonas hydrophila 7966
6 50AhydR13PP GOS Aeromonas hydrophila 49140
7 53AhydR13PP GOS Aeromonas hydrophila 49140
8 60AhydR15PP GOS Aeromonas hydrophila 33658
9 62AhydR11PP GOS  Aeromonas hydrophila 5247167
10 80AhydR10PP IRS Aeromonas hydrophila 7965
11 82AhydR10PP IRS Aeromonas hydrophila 7965
12 85AhydR10PP IRS Aeromonas hydrophila 7965
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13 86AhydR10PP IRS Aeromonas hydrophila 7965
14 72AsobR5PP IRS Aeromonas sobria
15 75As0obR5PP IRS Aeromonas sobria
16 76 AsobR5PP IRS Aeromonas sobria

17 19AhydR15PP GOS Aeromonas hydrophila 33658

Pseudomonas fluorescens

18 22PfluR64PP GOS

$B/UWM/03/13
19 23PfluRG4PP GO$ P Se“?g"/g%g;/qe;cem
20 67PfluRG4PP GO$ F Se“g’g%%g;ﬁe;cens
21 69PluR64PP GO$ P Se“g’%”&?%g;fle;cens
22 70PfluR64PP GO$ i Se”?g%%gg/rgcens
23 71PfluR64PP GO$ r Se“ggnﬁ%g;/qe;cens
24 $8PfURGIPP IRS Fseudomonas fuorescens
25 98PfluR60PP GO$ P Se“j%%%g;ﬁe;cens

T4t ca thuc khuén thé s dung trong cac thi nghiém khac nfta dugc tinh ché
bing cach cdy chuyén theo diy dé tao ming don 1€ trén dia c6 mdi trudng Luria-

Bertani (LB). Quy trinh nay can phai cdy chuyén it nhat 14 5 lan.

Ban dau tinh diic hidu ctia thuc khudn thé dwoc phan l4p bang phwong phép dia
nay dugc xac dinh dua trén co s& kha nang phan gidi cua céc thuc khudn thé chéng lai
chung dugc chon cta Aeromonas spp., va Pseudomonas sp., dugc phan 1dp tir ca bi
bénh, thu duoc tir Khoa Bénh Ly Va Mién Dich Hoc O C4 cua Vién Inland Fisheries &
Olsztyn (IRS) va Pai Hoc Warmia va Mazury & Olsztyn va chéng lai cac chiing dugc
chon cta Aeromonas spp., va Pseudomonas sp. ma chu thanh phan mé rong ciia bd
suu tdp cua cac chung vi du duoc phan 1ép tr cic ca thé bénh, thu duoc tir Pai Hoc

Adam Mickiewicz & Poznan.

Dé xéc nhén cac két qua nay, nghién ctru vé tinh dac hiéu cta céc thuc khuin

thé duoc phan lap duoc lap lai 3 14n (Bang 4 va Bang 5).
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Bang 4. Tinh dac hiéu cuda céc thuc khuén thé duogc chon chéng lai cac ching

md hinh va méi trudong duge chon cua Aeromonas spp. (bd suu tap ching vi khuan cua

Proteon Pharmaceuticals).
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Bang 5. Tinh dic hiéu cta céc thuc khuén thé dugc chon chéng lai céc chung
mbi trudng duge chon cla Pseudomonas sp. (b9 suu tdp chung vi khudn ctia Proteon

Pharmaceuticals).

Chung vi
khuan

P. fluorescens

22PfluR64PP
23PfluR64PP
67PfluR64PP
68PfluR64PP
69PfluR64PP
70PfluR64PP
71PfluR64PP
88PfluR61PP
98P{fluR60PP
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Cac thuc khudn th8 da phén 1ap dugc nhén gibng bang cach sir dung chiing vat
chu 1am chung san xuat. Cac mau nay dugc dua vao phén 1ap ADN hé gen clia céc

thuc khuén thé dua trén phuong phap cai bién cta Su va cong su [MT Su, 1998].

Pic diém di truyén ctia thue khudn thé
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ADN duogc phan lap cua thuc khudn thé dugc str dung dé tién hanh phan tich
tinh gi6i han bing cic enzym: Asel, Dral, Sspl va EcoRI. Cac bién dang gi¢i han thu
duoc cho phép xéc dinh dic diém di truyén ban dAu cua cac thuc khudn thé (Fig.6,
Fig.7, Fig.8 va Fig.9). Sau d6, sau khi giai ma trinh tur hé gen, hoan thién dac diém di
truyén chi tiét hon ctia thuc khuAn thé. Phén tich cc trinh ty nhan dugc béng céch so
sanh voi hé gen ciia céc thuc khudn thé ¢6 sin trong co s dit liéu BLAST, sau d6 thiét
ké khung doc mé tiém ning trong chuong trinh Artemis va tim kiém do ddng nhit déi

v6i protein clia cac thuc khudn thé duge mé ta bing cach sir dung thuat toan blastp.
Dua trén co s& phan tich da tién hanh thiy dugc rang:

- Thuc khuén thé 60AhydR15PP, dugc phén loai vao ho Myoviridae (bd
Caudovirales), chira ADN soi kép thing (dang vong cua hé gen) c6 kich thudc
xép xi bing 165 kbp va thé hién do tuong tu cao dbi véi nhém thuc khuan thé
phén giai T4, déc hiéu chéng lai nhiéu vi khuan tr Aeromonas sp.

- Thuc khuén thé 25AhydR2PP thé hién d6 ddng nhét cao dbi véi thuc khuan thé
AS7, thudc vao ho gibng T7. N6 duoc xac dinh dic diém bing ADN soi kép
thdng c6 kich thude x4p xi bang 42 kbp. N6 thudc vao céac thuc khuén thé phan
giai.

- Thuc khuAn thd 50AhydR13PP thé hién do ddng nhét cao dbi véi thuc khuin
thé AS7, thudc vao ho gidng T4. Hé gen clia né c6 kich thude xap xi bang 165
kbp.

- Céc thuc khuin thé 22PfluR64PP, 67PfluR64PP, 71PfluR64PP dugc phan loai
vao ho Podoviridae (bd Caudovirales) cé dudi nge‘in, khdng co lai va capsit hai
muoi mit chita ADN soi kép thing c6 kich thudce xap xi bang 40 kbp. Ching
thé hién do tuong tu cao dbi vai thuc khuin thé phan gidi ciia nhém T7 dic hiéu
v6i nhidu vi khuan ctia Pseudomonas sp..

- Trinh tu cta thuc khun thé 98PfluR60PP khong thé hién d¢ tuong tu dbi véi
cac ho thuc khuin thd da biét truée day. Tuy nhién, phéan tich so sénh chi tiét
clia c4c protein cu thé cho phép tim thdy d6 ddng nhit véi cic protein thuc
khuén thé thong thuong cin thiét dé tién hanh chu trinh phén giai. Hé gen clia
98PfluR60PP c6 kich thude 1a 74 kb.
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Vi du 2. San xut ché phim

X4c dinh va toi wu hda cac diéu kién d€ nhén giong thuc khuan thé & quy mo

phong thi nghiém.

Thue hién t8i wu héa dbi voi mdi ching thuc khuin thé bing cach st dung
ching vi khuan chi.

Téi wu héa cc didu kién nudi cdy sau ddy: thé tich chit cdy cia ca mdi truong
nudi cdy vi khudn va thuc khudn thé, thoi gian nudi cdy ctia mdi truong nudi ciy sach
va { méi truong nudi cdy bi 14y nhidm, nhiét d6 nudi cdy, tbc d6 suc khi va loai moi
truong sinh trudng. Moi truong YES & d6 pH 7,0 duge chon lam mdi trudng sinh
truong. Thé tich t6i wu cia chét ciy vi khudn dugc uéc tinh bang 2x10° CFU trén mdi
0,5 lit méi trudmg nudi cdy. Tuy thudc vao ching thuc khuén thé, méi trudong nudi cly
duoc didu chinh d&n mat d6 quang ODgy = 0,2-0,8. Nhiét d¢ sinh truéng ti wu cia
moi truong nudi céy vi khuén duoc thiét lap & 25°C. Téc dd suc khi tdi wu hoa dé nudi
chy dat dugc & 140 vong/phit bing may lic Ecotron tir cong ty Infors. Trong quy trinh
t61 wu héa, dd quan st thiy ring su bo sung 1% theo thé tich ctia thuc khuan thé c6
ham luong chuin bing 10° PFU/ml (5ml trén mdi 0,5 1 mdi trudng nudi chy) 1a chat

cy t0i vu cua thuc khuan the.

Phat trién cong nghé san xuét va tinh ché huyén phu thuc khuén thé.
Céc giai doan san xuAt
1. Khuéch dai trong binh phan tng sinh hoc

Buéc thit nhat trong day chuyén san xut 12 khuéch dai c4c hat thuc khuén thé ma pha
hiy mét cach ddc hiéu té bao vi khudn cta ching duoc chon clia Aeromonas spp.,
hodc Pseudomonas sp. Diéu nay dat dugc bang cach ciy mdi trudong sinh trudng bang
chiing san xuit vi khudn va nudi cy cho dén khi thu duge mét d quang thich hop, sau
do bd sung chét céy thuc khuén thé vao va thuc hién quy trinh ting sinh c4c hat thuc
khuin thé (cac diéu kién da thao luan & trén). Ngay khi két thic quy trinh khuéch dai,
mdi trudong nudi cdy duge chuyén theo phuong thiic vo tring bang céch st dung bom
nhu dong sang giai doan tiép theo ctia quy trinh sin xuit. Mbi chung thuc khuin thé

duoc khuéch dai dudi dang nudi cay riéng r&. Trong nghién ctru ctia chiing t6i, ching
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t01 st dung binh phan Gng sinh hoc nang khi nén 5 lit (thé tich hoat dong 1a 4 lit) ma

uu diém chinh cta n6 1a st dung tdi khuéch dai hién dai, san co.
2. Loai bo sinh khoi

D& hoan thanh quy trinh khuéch dai thyc khuAn thé cAn phai loai bo phan vi khuin con
lai khoi canh truong nudi cdy. Pé dat muc dich nay, tién hanh vi loc tiép tuyén bang
cach st dung mang c6 kich thudc 16 bang 0,45 pm, va sau d6 vi loc bang cach st dung
mang c6 kich thude 15 bang 0,22 pm. Quy trinh nay dam bao thu dugc huyén phu v6

tring cé sy giam rat it & ham luong chuén ctia céc hat thue khudn.
3. Thu nghiém hoat tinh ctia thanh phan dugc san xuit ra

Sau khi hoan thanh quy trinh loc, huyén phi thuc khuén thé duge dua vao thir nghiém
hoat tinh biéu dién bing don vi PFU/ml (don vi tao mang/ml). Thuc hién viéc x4c dinh
hoat tinh theo quy trinh "Pém Thuc Khudn Thé Trong Huyén Phu Bang Thir Nghiém
Tao Mang Phii Aga Kép" (Enumeration of Bacteriophages in Suspension by Double
Agar Overlay Plaque Assay) da dugc cong nhdn & Proteon Pharmaceuticals SA
(Chtmg Nhan Thuc Hanh Tét Phong Thi Nghiém Sé 10/2015/DPL).

4. San xuat ché pham thuc khuan thé cudi cung

Trong budc nay, tron 14n céc thanh phﬁn da dugc san xuét. Trude khi trdn, tinh thé tich
clia c4c thanh phdn trong tmg, dam bao ham luong mdi thanh phan bang nhau trong
ché phdm. Phép tinh nay dua trén hoat tinh da x4c dinh trudc ddy (PFU/ml). Sau d6

ché phdm cudi ciing dugc phan ude va luu trit & nhiét do tir 2 dén 8°C.

Vi du 3. Nghién ctru vé hiéu qua va do an toan cta ché pham thuc khuan the

Trong c4c nghién ciru duge tién hanh ndy st dung 3 ché phim thuc khudn thé

ctia céc hop phan sau day:

- BAFADOR II: 60AhydR15PP, 62AhydR11PP, 13AhydR10PP, 14AhydR10PP,
85AhydR10PP, 22PfluR64PP, 67PfluR64PP, 71P{luR64PP,

- BAFADOR III: 60AhydR15PP, 25AhydR2PP, 50AhydR13PP, 22P{luR64PP,
67PfluR64PP, 71PfluR64PP, 98PfluR60PP

- BAFADOR IV: 60AhydR15PP, 25AhydR2PP, 50AhydR13PP, 22P{luR64PP,
98P{luR60PP
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X4c dinh dic didm cta tit ca cacché phdm & trén theo ham lugng twong duong cua

cac thanh phan va hoat tinh bing 10° PFU/ml.

Diéu ché cac ché phim thuc khun thé theo cach ma mdi thyc khuan thé duoc dua
vao quy trinh khuéch dai da t6i wu héa, loai bd sinh khéi vi khudn bang cach vi loc va
xac dinh hoat tinh cua n6 theo PFU/ml. Tron huyén phu cia cac thuc khuén thé duoc
san xuét theo ham lugng bing nhau thu dugc ché phdm thue khuén thé cudi ciing. Cac
ché phém nay dugc thir nghiém dd tinh khiét vi sinh khéng chi ra su c6 mit cla vi

khuan.

Nghién ctu in vitro
Dua trén phép do mat d¢ quang (ODgy) ctia chung vi khuén, kha ning ctia cac
ché phim thic khuan thé va thanh phéan thuc khuan thé da duoc phat trién ¢ lam giam

s6 luong t& bao vi khudn dugce thir nghiém.

3 ché phdm thyc khudn thé (BAFADOR II, BAFADOR III va BAFADOR 1V)
va 11 thuc khudn thd Kkhac (13AhydR10PP, 14AhydR10PP, 25AhydR2PP,
50AhydR13PP, 60AhydR15PP, 62AhydR11PP, 85AhydR10PP, 22PfluR64PP,
67PfluR64PP, 71PfluR64PP va 98PfluR60PP) dugc sir dung trong nghién clru nay.

5 chung vi khudn dugc st dung 1am hé théng thir nghiém: 4. hydrophila 7966,
A. hydrophila 7965, A. hydrophila 49140, A. hydrophila 33658 va P. fluorescens
8B/UWM.

T4t c4 cac thi nghiém dugce tién hanh thanh & ba ban sao trén dia 96 giéng. Méi
treong nudi cdy vi khuin cé mat do quang khoang 0,2 duge tron voi huyén phu cta
thuc khudn thé theo ty 18 thé tich 1:1 (100 pl:100 ul). Hon hop duge & nhiét d6 25°C
trong thoi gian 21 gio. Ghi lai gid tri ODgyo ctr 20 phit mot lan.

Cac két qua thu dugc thé hién trén céc hinh vé& tir Fig.1 dén Fig.5.

Dua trén cac két qua thu dugc, da phat hién ra rang hén hop ctia cac thuc khuan
thd c6 loi hon nhidu trong viéc khdng ché ching vi khuén so v6i thanh phan thuc
khun thé riéng 1¢. Hon nita, cdc nghién ctru nay da xac nhén hiéu qua t6t hon clia céc

ché phim BAFADOR III va BAFADOR IV so v&i ché pham BAFADOR IL
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Nghién ctru in vivo
Panh gi4 d6 an toan ciia ché pham thuc khuan thé nguyén mau trong viéc bao
vé ca duge nubi chong lai cac tdc nhan vi khuan giy bénh.

Nghién ctru dugc thye hién c6 su cong tac voi Dai Hoc Warmia va Mazury.

Quy trinh thi nghiém 1

Nguyén liéu thi nghiém 12 20 ca chép, 20 c4 hdi van va 20 ca tré Chau Au duge
gift trong cac bé riéng ré va dugc xtt Iy bing ché phim thyc khuén thé BAFADOR II &
ndng d6 bang 10° PFU/ml trong thoi gian 1 gi¢ thong qua sy nhing chim. Thuc hién
danh gia cac théng s6 vé mat huyét hoc va héa sinh duge chon ctia méu cé trude khi st
dung ché phim thuc khuan thé BAFADOR II va trong thoi gian 1, 2 va 3 ngdy sau khi
st dung.

Bang 6. Su 4nh huéng ctia ché pham thuc khuan thé duge st dung théng qua sy nhing
chim Ién c4c thong s6 vé mat huyét hoc va héa sinh dugc chon & ca chép (n =20, gid

tri trung binh £+ d¢ 1éch chuin; *y nghia thdng ké p<0,05)

Ngay lay mau mau (ngay sau khi nhung chim)

Céc thong sb do

Trude khi nhung chim 1 2 3
S0 dém hong cau (RBC) 1,5+ 0,4 1,6+0,5 1,7+03 1,6+03
(triéu/mm)
A A 345+ 349+ 334+
r A A 0 b b >
Dung tich hong cau (Ht) (%) 32,5+32 34 32 2.9
. 11,4+ 11,6+ 10,8+
0, s H s
Hemoglobin (Hb) (g%) 10,6 1,4 14 16 15
Luong hemoglobin trung binh 584475 56,5+ 559+ 579+
trong mot hong cau (g/1) ’ ’ 8.4 7,5 8,5
Nong d hemoglobin trung 256455 264+ 276+ 268+
binh trong mét hong cau (g/1) ’ ’ 4.8 5,2 4,9
Cortisol (ng/l) 179 +£27 185+32 191 +£45 187 +35
Glucoza (mg/1) 110 £ 15 115+14 114+12 118+16
Hoat tinh aspartat transaminaza 849+ 12.5 86,5+ 87,2+ 88,9+
(AST) (UN) ’ ’ 13,8 14,5 13,3
Hoat tinh alanin transaminaza
(ALT) (U/]) 2,5+0,8 2,7+0,7 2,8+0,6 2,9+0,8
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Béang 7. Su anh hudng ctia ché phdm thuc khuan thé dugc sir dung thong qua sy nhing
chim 1én céc théng sb v& mat huyét hoc va héa sinh duoc chon & ca hdi van (n = 20,

gia tri trung binh + d6 1éch chuén; *y nghia théng ké p<0,05).

Ngay 14y mAu mau (ngdy sau nhiing chim)

Céc thong sb do

Truoc‘nhung 1 ) 3
chim

Dém hong cau 2,4+0,5 28406  27+05  26+04
(RBC) (triéuw/mm) ’ ’ ’ ’ ’ ’ ’ ’
Dung tich hong cau
(Ht) (%) 39,8 +4,5 40,5+ 4,1 41,6 +3.,8 42,5+3,9
Hemoglobin (Hb) 26,5+3,8 282432 278429  289+36
(2%)
Lugng hemoglobin
trung binh trong mot 58,4+75 56,5+ 8.4 559+7,5 57,9+8)5
hong cau (g/1)
Nong d& hemoglobin
trung binh trong mét 31,552 32,8 +4,5 342+48 33,6 £4,2
hong cau (g/1)
Cortisol (ng/1) 192 + 34 198 +32 197 + 35 191 + 38
Glucoza (mg/1) 185 +23 192 £ 26 193 £27 189 +25
Hoat tinh aspartat

transaminaza (AST) 96,5 % 22,4 98,5+2,5 97,8+242  98,5+24.4
U/l

Hoat tinh alanin
transaminaza (ALT) 4,6+1,2 49+1,5 48+1,4 4,7+ 1,7
ey

Béng 8. Su anh hudng cta ché pham thuc khudn thé dugc sir dung thong qua su
nhing chim 1én cac thong sb vé mat huyét hoc va hoéa sinh dugc chon & c4 tré (n = 20,

gid tri trung binh + d6 1éch chuén; *y nghia théng ké p<0,05).

Ngay ldy miu mau (ngdy sau khi nhing chim)

Céc thong sb do Trude khi nhung

chim 1 2 3

S6 dém hong cau (RBC)

(triéu/mm) 1,5+0,5 1,7+0,5 1,8+0,5 1,6+0,5
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208+ 214+ 203 %

. p A 0
Dung tich hong cau (Ht) (%) 19,7+ 1,5 11 18 1.9
. 224+ 238+ 22,7+
0 s s s
Hemoglobin (Hb) (g%) 21,5+2,8 2 238 26
Cortisol (ng/l) 142 £ 31 148 £34 147+29 141+27
Glucoza (mg/1) 165 £20 162+19 163+21 168+22

Dua trén céc két qua thu dugc, chimg to ring ché phdm thuc khudn thé
BAFADOR 1II khong cé tac dung tiéu cuc lén céc thong sb6 vé& mit huyét hoc duoc
chon (s6 d&m hong cau, dung tich hdng cau, hemoglobin), hoat tinh ctia cdc enzym &
gan: AST, ALT va ham lugng glucoza ting lén trong thoi gian 3 ngay sau khi str dung
& ca chép (Bang 6), ca hdi van (Bang 7) va c4 tré (Bang 8). Ngoai ra, quan sét thy
khong c6 su thay dbi dang ké & ham lugng cortisol, hormon tiét ra trong khi cing

thang.

Quy trinh thi nghiém 2

Nguyén liéu thi nghiém 1a 20 ca chép, 20 ca hdi van va 20 c4 tré Chau Au duoc
gitt trong céc bé riéng r& va dugc xir Iy bing ché phdm thuc khuin thé BAFADOR II &
ndng d6 bang 10° PFU/ml trong thoi gian 1 gio thong qua su nhing chim. Thyc hién
d4nh gié cac thong sb duoc chon vé mién dich dich thé va mién dich té bao & méu ca
trude khi sir dung thanh phim thuc khuan thé BAFADOR II va trong thoi gian 3, 5 va
7 ngay sau khi sir dung.

Béng 9. Su anh huéng ciia ché pham thuc khudn thé duge st dung thong qua sy
nhung chim 1én céc thong s6 mién dich duoc chon & ¢4 chép (n = 20, gia tri trung binh

+ d6 1éch chuén; *y nghia théng ké p<0,05)

Ngay ldy mau méu (ngay sau khi nhting chim)

Cac thong sb do

Hoat tinh bung phat ho

hép ctia thuc bao (RBA, 0,46+ 0,03 0,58 + 0,5* %Z)sz %%i -
OD 620 nm) H 5
Hoat tinh tiéu diét tiém

nang cta thuc bao 0,38+ 0,04 0,49 +0,5* %%(i f %255 ;t

(PKA, OD 620 nm)
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Hoat tinh tang sinh cua
céc té bao lympho dugc
kich thich boi ConA
(OD 620 nm)

Hoat tinh tang sinh cta
cac t€ bao lympho dugc
kich thich boi LPS (OD
620 nm)

Hoat tinh lysosym trong
huyét thanh (mg/1)

Hoat tinh geruloplasmin
trong huyét thanh (IU)
Téng sb protein huyét
thanh (g/1)

Ig trong huyét thanh
(g

34983

0,49 + 0,05

0,32 +£0,04

1,8+0,4

64,5+5,9

43,5+ 4,0

7,5+ 0,6

0,62 +0,5*

0,56 + 0,7*

2,9+0,6*

72,5+
4,6*

50,3 +£3,5*%

8,9+0,7*

0,86 £
0,04*

0,69 +
0,07*

3,6 £0,4*

73,5 £4,8*%

51,0 £4,5%

9,6 +0,8*

0,91 +
0,05*

0,79 £
0,05*

4,1+0,4*

74,0 £ 5,2*

50,8 £4,2*

10,5+ 0,7*

Béng 10. Su anh hudng cia ché pham thuc khudn thé duoc sit dung thong qua

su nhung chim [én céc thong so mién dich dugc chon & c4 hdi van (n = 20, gi4 tri trung

binh + d6 1éch chuén; *y nghia théng ké p<0,05)

Céc thong sb do

Ngay ldy mau mau (ngdy sau khi nhting chim)

0 3 5 7
Hoat tinh bung phat ho
hép cua thye bio (RBA,  046%0,03 0,58+05% > B
OD 620 nm) ’ ’
Hoat tinh tiéu diét tiém

: j + +
nang cua thuc bao 0,38+0,04 0,49 +0,5*% %’%3* %Z)SS*
(PKA, OD 620 nm) ’ ’
Hoat tinh tang sinh cua
céc té bao lympho dugc . 086% 0,91 £
kich thich boi Cona -4 £ 0,05 0.62£0.5% 4 0, 0,05*
(OD 620 nm)
Hoat tinh tang sinh cia
céc té bao lympho duoc . 0,69 0,79 +
kich thich boi LPS (OD 022 £0.04 0.56£0.7% ¢ o7y 0,05*
620 nm)
Hoat tinh lysosym trong « « X
huyét thanh (mg/) 18404 29+0,6% 36+04% 4,104
Hoat tinh ceruloplasmin 72,5 + N “
trong huyét thanh (TU) 64,5+ 5,9 4.6% 73,5+ 4,8% 74,0+52
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Téng s6 protein huyét
thanh (g/1)

Ig trong huyét thanh
()

43,5+4,0 503+3,5%* 51,0+£4,5% 50,8 +£42%

75+0,6 89+0,7¢ 9,6+0,8* 10,5+0,7*

Bang 11. Sy anh hudng ctia ché pham thuc khuén thé duoc st dung thong qua
su nhing chim 1én céc thong s6 mién dich duoc chon & cé tré (n = 20, gid tri trung

binh + d6 léch chuén; *y nghia théng ke p<0,05)

Ngay ldy mau mau (ngdy sau khi nhung chim)

Céc thong sb do

Hoat tinh bung phat h6

hap ctia thye bao (RBA,  0,39+0,05 0,58+ 0,4* %225 = (())7(; *
OD 620 nm) : ,
Hoat tinh tiéu diét tiém

ndng cta thuc bao 0,30 0,04 0,47+ 0,4* %503535 %%75 -

(PKA, OD 620 nm)
Hoat tinh tdng sinh cua

céc té bao lympho dugc . 0,69+ 0,75 +
kich thich boi ConA 0.41£0,04 0,56 =0,5% 4 o4 0,04
(OD 620 nm)

Hoat tinh tang sinh cta

céc té bao lympho duoc ¥ 0,61 % 0,70 +
kich thich boi LPS (OD 032 £ 0,04 0.47£04% 4 654 0,05

620 nm)

Hoat tinh lysosym trong
huyét thanh (mg/1)

Hoat tinh ceruloplasmin
trong huyet thanh (IU)
Tdng s protein huyét
thanh (g/1)

Ig trong huyét thanh
(g

2,604 3,4£05 42+0,6* 49+0,5%
61,0+£6,5 72,5+£4,5% 74,0+£55% 73,0+£45*
41,5+£3,0 50,0+3,5 51,5+4,0% 52,0+3,5*

6,8+0,5 79+0,7 88+0,5* 9,5£0,5*

Dua trén céc két qua thu dugc, chimg t6 rang ché phdm BAFADOR II lam ting
& mic c6 v nghia théng ké dbi voi cac thong s§ do clia mién dich té bao bam sinh
(hoat tinh bung phat hé hip va hoat tinh tiéu diét tiém ning cua thuc bao, hoat tinh
ting sinh cua té bao lympho) va mién dich dich thé (hoat tinh lysozym va

ceruloplasmin, tong s6 protein huyét thanh va Ig trong huyét thanh) & cac loai c4 dugc
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diéu tri. Cac thay ddi nay chi duoc quan st thdy sau 3 ngay sir dung ché pham thuc
khuén thé.

Dénh gia hiéu qua cta ché pham thyc khuan thé nguyén mau trong viéc bao vé

ca dugce nudi chong lai cac tac nhén vi khuan gy bénh.
Nghién ctru duge thue hién c6 su cong tac véi Dai Hoc Warmia va Mazury.

Muc dich nghién ctru: Panh gia kha nang sir dung thuc khuén thé dé ngin ngira

su lay nhiém vi khuan & ca do Pseudomonas sp. gay ra.

Nguyén liéu thi nghiém 14 ca chép bi 14y nhiém qua thi nghiém bang céch tiém
qua mang bung c4c ching trong mdi truong Pseudomonas fluorescens dugc phan 1ap
tlr c4 bi 14y nhiém va nhén dang trén mirc d§ hoéa sinh bang thir nghiém API. C4 bi lay
nhiém bing huyén phu vi khudn & ndng d¢ bang 6x 10® CFU/ml (liéu lwong 0,2ml trén
mdi con cd). Cac ché phim thuc khuan thé (BAFADOR II, III va IV) dugc st dung

thong qua sy nhing chim trong thoi gian mot gio.

Quy trinh thi nghiém 3

Nguyén liéu thi nghiém 13 100 c4 chép phéan chia ngdu nhién thanh 5 nhém
gidng nhau duoc giit trong cic bé riéng r&. Ca tir cic nhém 2, 3, 4 va 5 bi lay nhiém
qua thi nghiém bang cach tiém qua mang bung ching trong moi trudng Pseudomonas
fluorescens duoc phan 1ap tir c4 bi lay nhiém va nhén dang bang cach su dung thir
nghiém APL C4 bi lay nhim bang huyén phii vi khudn & ndng d6 bang 6x10° CFU/ml
(liéu lvong 0,2ml trén mdi con c4). Ché phim thuc khuin thé (BAFADOR II) dugc sir
dung théng qua su nhiing chim & ndng d6 bing 10° PFU/ml trong thoi gian mot gid.

Béng 12. So dd st dung vi khudn va thuc khuan thé.

sé S0 MG ta thi nghiém
luong ca
1 20 D‘éi chimg dm khong bi lay phiém va khéng duoc diéu tri
bang ché pham thuc khuan thé
) 20 Qéi chung duong bi lay nhiém P. fluorescens & nong do
bing 6x10° CFU/ml (lidu lugng 0,2ml/con cé)
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20

Nhém bi lay nhidm P. fluorescens: & ndng d6 bang 6x10°
CFU/ml (liéu luong 0,2ml/con c4) va dugc diéu tri bang ché
phdm  thyc  khudn  thé  (BAFADOR  II)
& ndng d6 bing 10° PFU/ml (25ml ché phidm & néng do
bang 10° PFU/ml trén mdi 2,5 1 nuéc, nhing trong 1 gid)
trong thoi gian 24 gidy sau khi 1ay nhiém

20

Nhém bi 1ay nhidm P. fluorescens: & nong do biang 6x10°
CFU/ml (lidu lvong 0,2ml/con c4) va dugc diéu tri bang ché
phdm  thyc  khudn  thé  (BAFADOR  1II)
& ndng d6 bing 10° PFU/ml (25ml ché phdm & ndng do
bang 10° PFU/ml trén mdi 2,5 1 nuée, nhing trong 1 gid)
trong thoi gian 48 gid sau khi lay nhiém

20

Nhém bi lay nhidm P. fluorescens: & ndng do bang 6x10°
CFU/ml (lifu luong 0,2ml/con cd) va diéu tri bang ché
phdm  thuc  khudn  thé  (BAFADOR 1)
& ndng d6 bang 10° PFU/ml (25ml ché phdm & ndng do
bang 10° PFU/ml trén mdi 2,5 1 nude, nhung trong 1 gid)
trong thoi gian 24 gio va 48 gid sau khi lay nhiém

Udc tinh ty 18 chét cua c4 trong sudt qué trinh thi nghiém (Bang 13). Dya trén

céc két qua thu duge, chimg to rang ché phim thuc khudn thé 1am giam ty 18 chét cta

cé trong c4c nhom duge diéu tri bang thuc khudn thé ca sau 24 gid (nhém 3), va 48 gid

(nhém 4) sau khi 1ay nhiém Pseudomonas fluorescens qua thi nghiém (chét 1an luot 14

20 va 30%). Tac dung tri li€u manh nhét duoc quan sat théy sau khi st dung kép ché

phim bang cach nhiing chim trong thoi gian 24 gior va 48 gio sau khi lay nhiém (nhém

5; chét 15%).

Bang 13. Ty 18 chét ctia c4 chép dugc nudi sau khi 1y nhiém P. fluorescens qua

thi nghiém va st dung ché phdm thyc khuan thé (BAFADOR II).

Nhém sb
Ngay

1 2 3 4 5
2.10.2015 0 0 0 0 0
3.10.2015 0 1 0 0 0
4.10.2015 0 3 1 2 0
5.10.2015 0 3 1 2 1
6.10.2015 0 3 1 1 1
7.10.2015 0 1 1 1 1
8.10.2015 0 0 0 0 0
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Ty 18 chét

(theo mau) 0 1 4 6 3
Tongtyle 55% 20% 30% 15%
chét
Quy trinh thi nghiém 4

Nguyén liéu thi nghiém 12 100 c4 chép phan chia ngiu nhién thanh 5 nhoém
gibng nhau duoc giit trong céc bé riéng r&. C4 tir cic nhém 2, 3, 4 va 5 bi lay nhiém
qua thi nghiém bing cach tiém qua mang bung cdc ching trong mdi trudng
Pseudomonas fluorescens duge phéan 1ap tir ¢4 bi 14y nhiém va nhén dang bang céch st
dung thtr nghiém APIL C4 bi lay nhim bing huyén phi vi khuin & ndng do bing
6x10° CFU/ml (lifu luong 0,2ml trén mdi con c4). Ché pham thuc khudn thé
(BAFADOR III) duoc st dung bang cach nhung chim & ndng d6 bing 10° PFU/ml

trong thoi gian mot gio.

Béng 14. So dd str dung vi khuan va thuc khuén thé

sé 50 M ta thi nghiém
luong ca

Dbi chimg 4m khong bi lay nhiém va khong dugc diéu tri

! 20 bing ché phim thyc khuan thé

Déi chimg duong bi lay nhidm P. fluorescens & nong do
bang 6x10° CFU/ml (liéu lwong 0,2ml/con c4)

Nhém bi lay nhiém P. fluorescens & nong dd bang 6x10°
CFU/ml (liu lwong 0,2ml/con cé) va diéu tri bang ché
phdm  thwc  khudn  thé  (BAFADOR Il
& ndng do bang 10° PFU/ml (25ml ché phdm & ndng do
bang 10° PFU/ml trén mdi 2,5 1 nuéc, nhing trong 1 gid)
trong thoi gian 24 gio sau khi 1ay nhiém

2 20

Nhém bi lay nhiém P. fluorescens & nong do bing 6x10°
CFU/ml (lidu luong 0,2ml/con c4) va didu tri bing ché
phdm  thuc  khudn  thé  (BAFADOR 1IN
& ndng do bing 10° PFU/ml (25ml ché pham & ndéng do
bang 10® PFU/ml trén mdi 2,5 1 nudc, nhing trong 1 gid)
trong thoi gian 48 gio sau khi 1ay nhiém
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Nhém bi 14y nhidm P. fluorescens & nong d6 bing 6x10°
CFU/ml (liéu lwong 0,2ml/con ca) va diéu tri bang ché
phdm  thuc  khudn  thé  (BAFADOR  II)
& ndng do bang 10° PFU/ml (25ml ché phdm & ndng do
bang 10® PFU/ml trén mdi 2,5 1 nudc, nhing trong 1 gi®)
trong thoi gian 24 gioy va 48 gidy sau khi 1y nhiém

Udc tinh ty 18 chét cta cé trong sudt qua trinh thi nghiém (Bang 15). Cac két
qua thu duoc cho thiy ring ché phim thuc khun thé theo sang ché 1am giam ty 1& chét
clia ¢4 trong cic nhém duogc diéu tri bang cac thyuc khuén thé, & ca sau 24 gio (nhém
3), va 48 gid (nhom 4) sau khi lay nhiém Pseudomonas fluorescens qua thi nghiém
(chét 1an luot 14 15 va 25%). Tac dung tri liéu manh nhét dugc quan sat thiy sau khi st
dung kép ché phdm bang cach nhiing chim trong thdi gian 24 gir va 48 git sau khi 1y
nhi€m (nhém 5; chét 10%).

Béng 15. Ty 18 chét ctia c4 chép nudi sau khi 1y nhiém qua thi nghiém véi P.

fluorescens va didu tri bing ché phidm thuc khuan thé (BAFADOR III).

Nhém sb
Ngay
1 2 3 4 5
12.10.2015 0 0 0 0 0
13.10.2015 0 i 0 0 0
14.10.2015 0 3 ! { 0
15.10.2015 0 3 ! 5 !
16.10.2015 0 3 ! { ]
17.10.2015 0 0 0 ! 0
18.10.2015 0 0 0 0 0
ooty O 10 : 5 2
Tong 1§ 1é 0% 50% 15% 25% 10%
chét
Quy trinh thi nghiém 5
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Nguyén liéu thi nghiém 1a 100 c4 chép phan chia ngdu nhién thanh 5 nhém

gibng nhau dugc giit trong céc bé riéng ré. Ca tr cdc nhém 2, 3, 4 va 5 bi lay nhiém

qua thi nghiém bing cich tiém qua mang bung cic chung trong méi trudng

Pseudomonas fluorescens dugce phan lap tir ca bi lay nhiém va nhan dang bang cach st

dung thr nghiém hoa sinh APL C4 bj 1y nhiém bang huyén phu vi khuan & ndng d6

bang 6x10® CFU/ml (liéu lugng 0,2ml trén mdi con ca). Ché phim thuc khuin thé
(BAFADOR IV) dugc st dung thong qua sw nhung chim & ndng d6 biang 10° PFU/ml

trong thoi gian mot gio.

Bang 16. So dd sir dung vi khuAn va thuc khudn thé

S6
lugng ca

MO ta thi nghiém

20

Qéi chimg 4m khong bi lay nhiém va khéng duogc diéu tri
bang ché pham thuc khuan thé

20

DSi chimg duong bi lay nhiém P. fluorescens & nong do
bang 6x10° CFU/ml (liéu lugng 0,2ml/con c4)

20

Nhém bi lay nhiém P. fluorescens & nong do bang 6x10°
CFU/ml (liéu lwong 0,2ml/con ca) va diéu tri bang ché
pham thuc khuan thé (BAFADOR Iv)
& ndng d6 bing 10° PFU/ml (25ml ché phim & ndng d6
bang 10® PFU/ml trén mdi 2,5 1 nuéc, nhing trong 1 gid)
trong thoi gian 24 gid sau khi 1y nhifm

20

Nhom bi lay nhiém P. fluorescens & nong do bang 6x10°
CFU/ml (liéu luong 0,2ml/con ca) va diéu tri bang ché
pham thuc khuin thé (BAFADOR V)
& nong do bang 10° PFU/ml (25ml ché phim & nong do
bang 10° PFU/ml trén mdi 2,5 1 nude, nhung trong 1 gid)
trong thoi gian 48 gid sau khi 1y nhidm

20

Nhém b1 lay nhiém P. fluorescens & nong do bang 6x10°
CFU/ml (liéu luong 0,2ml/con ca) va diéu tri bang ché
pham thuc khuin thé (BAFADOR V)
& ndng do bing 10° PFU/ml (25ml ché phiam & ndéng d6
bang 10° PFU/ml trén mdi 2,5 1 nude, nhing _trong 1 gio)
trong thoi gian 24 gio va 48 gio sau khi lay nhiém

Udc tinh ty 18 chét clia cé4 trong sudt qua trinh thi nghiém (Bang 17). Céc két

qua thu dugc cho thdy rang ché phim thuc khun thé theo sang ché lam giam ty 1& chét

cia c4 trong cdc nhom dugce diéu tri bang cac thuc khuan the, & ca sau 24 gio (nhom

-37-



34983

3), va 48 gio (nhém 4) sau khi 1ay nhiém Pseudomonas fluorescens qua thi nghiém
(chét 1an luot 14 15 va 25 %). T4c dung tri liéu manh nhit duogc quan st théy sau khi
st dung kép ché phdm bing cich nhing chim trong thoi gian 24 gid va 48 gid sau khi
1ay nhi®m (nhém 5; chét 10%).

Bang 17. Ty 18 chét ciia c4 chép duge nudi sau khi 1y nhi€m P. fluorescens qua

thi nghiém va didu tri bing ché phém thuc khuan thé (BAFADOR 1V).

Nhoém s
Ngay

1 2 3 3 5
22.102015 0 0 0 0 0
23.10.2015 0 . 0 0 0
24.10.2015 0 ; . . 0
25.10.2015 0 ; . 5 .
26.10.2015 0 5 . . 0
27.10.2015 0 . 0 : .
28.10.2015 0 0 0 0 0
TE L w5
Tézﬁg LY 55% 15% 25% 10%

Dua trén cac thi nghiém thuc hién, chimg to réng ty 1€ chét cta ca duoc lam
giam déng ké trong cdc nhém dugc didu tri bang cac thuc khuén thé, trong ca 24 gio
va 48 gio sau khi lay nhiém Pseudomonas fluorescens qua thi nghiém. Tac dung tri
liu manh nhit dugc quan st thdy sau khi sir dung kép ché phdm bang cach nhing
chim trong thoi gian 24 gid va 48 gid sau lay nhiém. Hon nita, dd quan sat thiy ring ty
1& chét & c4 1a nho nhat trong céc thi nghiém ma cic ché phidm thuc khuin thé
BAFADOR III va BAFADOR IV dugc st dung trong d6. Trong cac nghién clru nay,
ty 18 chét sau khi sir dung kép ché phdm 14 & mirc d6 biang 10% trong khi trong trudng
hop cia BAFADOR 1T 14 & muc do bang 15%.
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Téng hop két qua c6 lién quan dén do an toan va hiéu qua cua cac ché pham
thuc khuén thé & c4 duoc nudi.
1. Ché phim thyc khuin thé khong anh huéng dén cac thong sb & méu vé héa sinh
va huyét hoc & ca duge nudi.
2. Ché phim thuc khuén thé kich thich ca hé mién dich té bao bim sinh va mién
dich dich thé & c4 duge nudi.
3. Ché phdm thyc khuén thé 1am giam ty 1& chét clia ca duge nudi bi lay nhiém

ching vi khudn gy bénh.
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YEU CAU BAO HQ

1. Chung thuc khudn thé duoc chon tir nhém duge ndp Iuu trong Bo Suu Tép Vi Sinh
Vat Ba Lan c6 cac sb ndp luu sau day: F/00096 (ching 25AhydR2PP), F/00094
(ching 50AhydR13PP), F/00098 (ching 22PfluR64PP), F/00099 (ching
67PfluR64PP), F/00100 (ching 71PfluR64PP), F/00095 (chung 98PfluR60PP) va

F/00101 (ching 60AhydR15PP).
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Do nhay cam ciia A. hydrophila 7966 d6i véi thuc khuén thé va ché phim thue khuin thé
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D6 nhay cam ciia A. hydrophila 7965 dbi véi thwe khuén thé va ché phim thye khuin thé
1,200
1,000
0,800
=}
g
a
& 0,600
a
o}
0,400
0,200
, e o 5
0,000

Fig. 2




34983

2/4

OD 620mn

0,900
0,800
0,700
0,600
0,500
0,400
0,300
0,200

0,100 -
0,000 -

D§ nhay cam ciia A. hydrophila 49140 d6i véi thwe khuén thé va ché phim
thue khuén the

Thoi gian [gio]

Fig. 3

D 600nm

0,700
0,600
0,500
0,400
0,300
0,200
0,100

0,000

Do nhay cam cia A. hydrophila 33658 dbi véi thue khuin thé va ché phdm
thwe khuan the

WM N OUMs O WOOYMOWOUMOVMANWVMSTWOVMOWOVM®OOVMOo Y
0 o O O 0N O q = 0 M= 0 M =0 M~ 0 Mm~ 0 M A O
oo N o <t O~ @ O O o~ [aV I o] <t n O ™~ W o
— — — — — = [a\)
Thoi gian [gid]
.
Fig. 4

-45-




34983

3/4

OD 600 nim

1,400
1,200
1,000
0,800
0,600
0,400
0,200

0,000

D6 nhay cam cita P. fluorescens 8B/lUWM dbi véi thue khuén thé va ché phim
thwe khuan thé

20,66 |

W NV OOV O MmO VMANYMT O MY O M0 Y O
O o O o O o O o Vot~ O M= 0 M=M= O~ 0N
o [a\I gt <t v O~ X O o o~ [aVEN ) <t v O ™~ [colile )}
e
Thoi gian [gio]




34983

4/4

-47-





