Tap chi Khoa hoc va Cong nghé 51 (6) (2013) 737-745

NGHIEN C UU HIEU UNG KICH KHANG B ENH CUA
B-GLUCAN CAT MACH BANG PHUONG PHAP CHIEU XA
POI VOI CA RO PHI

Nguyén Ngoc Duy , Nguyén Quéc Hién, Ping Vin Phu

Trung tdm Nghién:zu va Trién khai Cong nghhbiic xa, 202A,
Duong 11, P. Linh Xuan, Q. TiPuc, Tp. HCM

Email: ngocduyl58@yahoo.com

Dén Toa san: 22/2/2013; Chp nhin ding: 10/11/2013

TOM TAT

B-glucan Kidi luong phani thap (LMWBG) va dung gth oligg3-glucanda dugc ch tao
bing phrong phap Ap thiy nhigt két hop V61 phuong phap chiu xa tia gamma Co- 60Anh
huéng qua trinh &t mach dén sy thaydoi khoi luong phani (KLPT) dédugc xacdinh t:ang gic
ki gel thim qua (GPC). Kt qua thu dugc cho thly KLPT giam khi ting thoi gian Hap, nong do
H,0, va lidu xa. Bdi véi LMW BG KLPT giam tr 296.600 Da xéng 44.400 Da khi éng do
H,O, tang tir 0 1én ti 10 % vadoi vai oligop-glucan KLPT gim tir 56.700 xiéng con 7.100 Da
khi chiéu xa dung dch p-glucan/1 % HO, tai liéu xa 16 kGy. C4 ré phiduoc choin thic an c6
bd sung LMW va oligs-glucand ham trong 100 mg/kg thc an trong vong 45 ngay va sda
duoc gay nhém bénh Wi vi khuan Streptococcus agalactia#é khao sat héu ung kich khang
bénh. Két qua cho thiy oligoB- glucan c6 Hu ting kich khang énh cao bon LMW va &i ham
lwong 150 mg/kg thc an, ti 1é ca $ng sot sau khi gay ndn bénh dat cao nlat (76,75 %)ddi
véi oligop-glucan

Tir khoa B-glucan, olig@-glucan, mén dich, gamma Co-60.

1. MO PAU

Cac cht kich thich B mién dich da duoc sr dung ©Nng rai trong cac trangair dé ting
cuong sic dé khang cho §t nuéi.. Sr ting arong kha nang mén dich chﬁng lai cac tac nhan gay
bénh nay khong pii la sr tang arong dapting mén dich a1 thé ma king cach ing arong cac
co ché bao w¢ khéngdac hiéu t& bao va rrﬁn dich dch thé. Men p-1,3 glucanda dugc chrng
minh |& chit c6 khi nang ting arong ke mién dich ckong lai cac tac nhan gayehh chi yéu do vi
khuin Vibrio anguillarum, Vibrio salmonica, Yersinia rumk, Edwardsiella tarda va
Aeromonas hydrophilérong not s loai ca nlr ca chépCyprinus carpio[1], ca hbi Dai Tay
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Duong Salmo salaff2], duéi vangSeriola quinqueradiatd3], ca Ii van Oncorhynchus mykiss
[4], ca i swi Salvelinus fontinai[5], va ca da tin Afican, Clarius gariepinug6].

Céc chat kich thich vatiéu hoa I théng mén dich bao §m nhédm céc bp chit sinh hc t
nhién va éng hyp c6 khi nang ting arong cac o che bao W té bao va min dich dch the dic
hiéu & dong vat c6 vi. Niing chit nhe levamiso,B-glucan, peptidoglican, chitin, m¢hglucan
va Kt hop vitamin ding nhr cac 4n phim khac nhau c6 nga goc tir thgc vat vadong vat co
hiéu qua trong viéc ngin ngra kénh [7, 8]. Hiu hét cac nghiéneu V& cac clat kich thich &
mién dich da ép trung vao \éc diéu tri cac kidi u trong con ngoi va dong vat [9]. Co ché diéu
tri khdi u 1a tao ra céac cht cé kha nang ting arong ke mién dich tr cac hat dong aia dai thuc
bao, lach cu trung tinh cé ki ning tiéu dét khdi u, ting src dé khang khi b nhiém virus, vi
khuin va rim [10, 11]

B-glucans la polisaccaritwoc ciu tao tir cAc monome D-glucozlién két voi nhau ng
lién két B-glucozit. Cad3-glucanduoc ciu tao tir nhidu phan i véi lién két khac nhau va ching
dugc phan bit qua kidi lvong phant (KLPT), kha ning hoa tandé nhst va du trac khong
gian 3 chéu. B-glucan trong thc vat phong phi nir xenluloz, ching tlrong duoc didu ché tir
ngi cdc, thanh & bao @a im men, ndt vai loai im an hay trong vi khén haic rim bénh.
N4m men va Am duoc liéu dugc biét dén nhr 1 nhing cHit c6 kha ning diéu chinh va ting
cuong ke thong mién dich. Mot sb nghién @u treée day cho thy (1,3/1,6)p-glucan khéng hoa
tan c6 hat tinh sinh lac cao lon (1,3/1,4)B-glucan hoa tan [2]. 8khac bét gitra cac lai lién
két caa B-glucan va éu trac héa hc anh hrong dang K dén d6 tan ma p- glucan va hat tinh
sinh hyc. Trong nudi tng thiy hai san B-glucan throng dugc s dung nhr & chit kich thich &
thong khang th dé bao vé vat nudi khoi dich kénh [5, 6, 7]. Mic dich aia nghién ¢u nay la ch
tao B-glucan KLPT tp (LMWBG) va olig-glucan 1 sung vao thc an nudi ca rd phi, &p
theo la kiao séat ki ning kich khang énh aia ca khidugc gay nhém binh king vi khiin
Streptococcus agalactiae

2. VAT LI EU VA PHUONG PHAP NGHIEN CUU

2.1. Vat ligu

Ba men bia (Saccharomyces uvarumyc mua tr nha may bia Sai gon. Hydrogen peroxit
(H20,), nuec tinh khit |a sin pham caa héng Merckbic. Ca ro phidugc mua & mt trang tai
¢ tinh Binh Drong. Vi khuan Streptococcus agalactiafrgc phan dp tir cé k&nh ¢ tinh bong
Thép.

2.2. Phrong phap nghién @éu

Ché tao -glucan B-glucanduoc chiét tir bd men bia dng dung dch kiém theo quy trinh
cia Suphantharika et al (2003) [1®iéu kién tach chit t6i wu & nhét d6 90 °C, rong do
NaOH 1N vailé dung dch NaOH/ba men bia 1a 5 : 1 (v/w)arSphim sau khi tach chi dugc
li tam v6i téc do 10.000 vong/phat trong dhgian 15 phat, sadd tach phn dung dch lay phén
ran nra sich bing nroc, li tm va 8y khé nhin duoc ché phim bot B-glucan. Hamtong B-
glucan trong cé phim bot khé 1a khang 51 %.

. Ché tgo dung dch LMWSG: Bot B-glucanduoc ngam twong trong dung th HO, véi cac
nong do: 0; 2,5; 5,0; 7,5 va 10 %. & B-glucan trong trong dung gth H,O, dugc hap thay
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nhiét trong thoi gian 30 phat, nigk d6 125°C va 1,3 atm. be dung dch sau khi Ap nhan duoc
dung dch LMW}G.

Ché tgo dung dch oliggs-glucan: Hydrogen peroxity cac mng do khac nhautt 0,5 dén
5 % duoc cho vao dungidh LMWBG. Cac riu dugc hap thiy nhiét trong thi gian 30 phit
nhiét @6 125°C va 1,3 atm ha 1a dung ith LMWBG/1%H,0, duoc chiéu xa & céc léu khac
nhau trén ngdn gamma Co-6at trung tam VINAGAMMA véi liéu xa chodén 20 kGy.

Xac dinh KLPT: KLPT cia p-glucandugc xacdinh trén may & ki gel thim qua (GPC)
LC-20AB, Wi dau do RID-10A @éa hdng Shimadzu.d€duoc sr dung 1a ét ultrahydrogel 250
va 500 ¢a hang Water, W Chit chuin duoc sr dung 1a pullulant va dung méirsdung & nréc
v6i téc d6 dong la 1ml/phat. Dungich miu B-glucanduoc tiém vao 6t ¢ nongdo 0,3 %.

Nghién &u hiéu izng kich khang égnh aia LMWBG va oligg-glucan Ca ré phiduoc nudi
trong 3 & xi mang Wi sb lugng 200 con trong i bé. Bé 1, cadduoc choin thic an khéng 16
sung LMWBG va olig@-glucan. B 2 va 3 caduoc choan thrc an bd sung trong ung la
LMW BG va oligd-glucan i ham krgng 100 mg/kg thc an trong vong 45 ngay. Sad 20 con
caduoc bit ngiu nhién trong i bé dé gay nhém bénh hing vi khuin Streptococcus agalactiae
Thi nghém dugc lap lai 3 1an. Cadugc theo di sau 21 ngay gay &mi va ghi nian & luong ca
chét dé tinh pHin trim $Hng s6t.

Nghién @u hiéu #ng kich khang énh theo Bng dg oligos-glucan: C4 ré phiduoc choin
thirc an c6 b sung olig@-glucan Wi ham kgng khac nhau la: 0, 50, 100 va 150 mg/kigctin
trong vong 45 ngay satb caduoc gy nhém bing vi khuin Streptococcus agalactiaghe ¢4
mo t & trén. Céaduoc theo dbi sau 21 ngay gay &mi va ghi nfin s lugng chét d&é tinh phin
trim Hng sot.

3. KET QUA BAN LUAN

3.1.Anh hwéng néng d¢ H,0, dén sr giam KLPT cia p-glucan
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Hinh 1 Sy giam KLPT aia B-glucan theo éng do H,0,.
Bot B-glucandugc ngam twong trong dung ith HO, & n§3ng ds 0; 2,5; 5,0; 7,5 va 10 %
vai ti 1€ 1 : 6 (w/v) va Bp thay nhiét trong thyi gian 30 phaidé ché tao LWMBG. Két qua xac

dinh KLPT (hinh 1) cho ty KLPT cia B-glucan sau khi 4p giam khi rong do HO; ting.
KLPT giam tr 296.600 Da xong 44.400 Da khiéngdd H,O, tang tr 0 den 10 %.
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Bang 1.KLPT (Mw, Mn) va ch s5 da phan tan (Pl = MM,) cia LMWBG.

Nongdo H,0, (%) 0 2,5 5,0 75 10,0
Mw 296.600 141.600 81.600 58.000  44.400
Mn 141.200 71.000 44.700 34100  28.600

PI 2,10 1,99 1,83 1,70 1,55

Két qua trong king 1 cho thy khi nong d¢ H,O, ting thi gia ti Pl giam tir 2,60dén gia ti
nhoé hon (~1,55), cltng LMW BG c6dd phan b KLPT ddng nhit hon. KLPT giam nhanh khi
nong dé caa HO, tang tir 2,5 %dén 5,0 % va sad6 giam chim voi sy gia Eing ng do 1éndén
10 %. C6 th nhan thay ring rong do t6i uu cia HO, sir dung dé cit mach KLPT B-glucan 1a
trong khang 5 — 7 %.

Co ché ciia qué trinh & mach cac polisaccarit n6i chung gaglucan néi riéng ing H0,
d& dugc nghién ¢u [13, 14]. Theo Quin et al (2002) [13}®k co tinh axit mnh hon nredc voi
pKa = 11,6, dai6 trong nréc H,O, phén li theo ptiong trinh:
HO, — H + HOO

Anion HOO khong k&n va 1a nguyén nhan lam phailyhH,0,. Nhiét va méi trong kiem
s¢ lam gia &ng qua trinh phanty H,O,. Anion HOO phan ung Wi H,O, dé tao ra gc tu do
OH’ ¢c6 hat tinh oxi h6a mnh.

HOO - OH + (O)

kO, + HOO - ‘OH + Q" + HO
RH + HO — P + HO

P (polime) — PR+ B

Theo von Sontag et al (1980) [14], catcdgu do ‘OH nhanh chéngih cong @u tric
cacborhydrat Bt cac ngu nhién khéng afn loc bing cach Bt nguyén i hidro cia cac nhém
C-H trén vong glucozo vaad thanh cac & tr do dai phan fr, saud6 qué trinh rx vong hac 1a
dut lién két glucozit € xay ra do tac dng aia ghc tr do nay.

3.2.Anh hwéng ti 18 H,0,: B-glucan dén s giam KLPT caa p-glucan
Anh hréng aia t 1¢ dung dch HO; : B-glucandén qua trinh & mach aia bjt p-glucan
duogc trinh bay trén hinh 2. & qua cho thy véi nong d6 H,O, 6 %, 1 Ié dung dch HO,: B-

glucananh hrong dang K dén qua trinh & mach -glucan. KLPT-glucan gim nhanh khiitl¢
dung dch H,O;: B-glucan &ng tir 2 : 1dén 6 : 1 va gim cham khi ti 1 tang I1én 10 : 1.
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Hinh 2.Sy giam KLPT aia B-glucan theoitlé H,O,: B-glucan.

Bang 2.KLPT (Mw, Mn) va ch s5 da phan tan (Pl)i@ cac riu p-glucan sau khidp ¢ cac t I¢
H,0,:B-glucan khac nhau.

Ti 1€ dung dch H,O,/ B-glucan 2 4 6 8 10
(v/w)
Mw 93.900 73.200 56.700 50.100 47.900
Mn 51.700 42,600 35.100 31.300 30.300
Pl 1,82 1,72 1,68 1,60 1,58

Sur thay doi KLPT va do da phan tania cung ich B-glucandat duoc sau khi Bp duoc
trinh bay trong bng 2. K&t qua cho thiy ti I¢ dung dch HO,: B-glucan khéng 6 : 1 latl¢
thich hop dé cat mach B-glucan clé tao LMWpG.

3.3.Anh hwéng aia thoi gian hip dén sir giam KLPT cia p-glucan

Bang 3.KLPT (Mw, Mn) va chi s5 da phan tan (Pl)i@ cac riu p-glucan sau khip theo
thoi gian khac nhau.

Thoi gian Hip (phat) 15 30 60
Mw 75.500 56.700 54.600
Mn 43.000 34,400 33.700
PI 1,71 1,65 1,62

Bot B-glucandugc ngadm tirong trong dung gth HO, 6 % ¢ ti 1€ H,O,: B-glucan 6 : 1

(Viw) saudd dugc hip & nhiing khaing thyi gian khac nhadé nghién Gu sr anh hrong aia
thoi gian rap dén qua trinh & mach aia -glucan. Kt qui bang 3 cho thy khi ting thyi gian
hap KLPT aia B-glucan gim xuong 75.500, 56.700 va 54.6Q8vhg g Wi thoi gian Hp la 15,
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30 va 60 pht. ¥ két qua nay c6 tié chon thoi gian Hip 1a 30 phidé cit mach B-glucan i
nong do H,O, la 6 % vatlé H,O,: B-glucan la 6 : 1.

3.4.Anh hwéng néng dd H,0, va lidu xa dén sr giam KLPT cia LMW G
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Hinh 3.Su giam KLPT aia dung dgch Hinh 4.Sy giam KLPT aia dung dch
LMW BG theo wvng ds H,O,. LMW BG theo leu xa.

KLPT cia LMWG tiép tuc giam khi hip dung dch LMWBG chra H,0, & cac mng do
khac nhau. Kt qua trén hinh 3 cho #ly dé ché tao dugc oligoB-glucan Wi KLPT khaang 9.000
Da thi rong do H,0, can s dung 1a 5 %. Tuy nhiéd ndng d6 H,O, cao bén gnh cit dat lién
két glucozit thi cé th pha W vong glucoa lam thayddi tinh chit hoa li @a -glucan. Do 1y,
hiéu tng ddng van két hop birc xa véi 1 % HO, duoc Sr dung cit mach LMWPG dé ché tao
oligop-glucan [15, 16]. Kt qua sy giam KLPT khi &ing liéu xa duoc thé hién trong hinh 4 cho
thay oligop- glucan nian duoc trong khang lidu xa tir 12 dén 16 kGy. Két qua tuong tr ciing
dugc cdng b trong cong trinhiga Byun et al (2008) [17], ning khaing liéu st dung 1a kha cao
dén 50 kGy do khéngisdung HO,.

3.5. Hiéu wng kich khang kénh ciaa LMW BG va oligdB-glucan

Sau 21 ngay gay r bénh, 1 1& ca clét & cac nghém thic duoc ghi nHin. Nghiém thic
DC1, ca cht vai ti |8 trung binh la 10 %. BU ciy phan ip ca clét khong thy co sr hién dien
cua vi khiin gay nhém bénh. Nhr vy, ca ckét & nghiém thic nay c6 th do gic khoe ca yu. Ti
l& chét caa ca rd phiy cac nghém thic thi nghém duoc trinh bay trong dng 4.

Bang 4.Phan trim sHng s6t @a ca rd phi sau 21 ngay gay &hibénh Wi vi khuan Streptococcus
agalactiae wa cac nghim thirc thi nghgm.

Nghiém thirc PC1 PC2 NT1 NT2
Phin trim $5ng | 89,75 + 5,00 44,67 + 10,47 61.25 + 10,4%° 76.75 + 2,89
so6t (%)*

*Gid tri cung hang ding nhau ki thi khéng khac nhau y nghthbng ké (p < 0,05).
DPC1:Khong B sungp-glucan, khéng gay néiin vi khuin Streptococcus agalactiae.
DC2: Khong 1 sungp-glucan, gay nim vi khuin Streptococcus agalactiae.
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NT1: B6 sung LMWBG 100 mg/kg thc an, gay nhEm vi khiuén Streptococcus agalactiae.
NT2: B sung olig@-glucan 100 mg/kg tkc in, gay nhém vi khuin Streptococcus agalactiae.

K&t qua bing 4 cho thy nghigm thec DC2 ¢6 plan trim s6ng sotiga ¢4 1a 44,67 + 10,41
thap hon so i nghiém thirc NT1 (61,25 + 10,41) va NT2 (76,75 + 2,89).uNHy c0 tre thay
rang Oligd3-glucan c6 hutng kich khang énh 6t hon LMWG.

Diéu nay co th giai thich 1a dop-glucan ch cé tac adng kich thich B mién dich khdng
dic higu (nonspecific immunity). Min dich dch thé va mén dich € bao |a hai quéa trinh quan
trong aza mén dich khongdic hiéu déi véi ca.Béi véi mién dich dch the, p-glucan co tacwhg
gidp tng arong ko thé (complement), interferon (IFN) va &tctinh men lisozyme. Bthé 1a he
thong protein trong huft tuong ¢ vai trd tiéu @t mam benh khi xam nBp vao o thé ca,
Interferon & céac glicoprotein daath ciu (T-limphocyte) 8n xuit ra nlim chdng virus nhan
ban va lay nhém sang & bao @a vi khiin, dac biét 1a mot sd vi khuan gram (+).D6i voi mién
dich € bao,p-glucan c6 vai trd kich thich qué trinhrthbao (phagocytosis)ia tiéu thec bao
(microphage) valai thuc bao (macrophage). Trong qué trinh nay, dxyc sr dung dé chuyén
thanh cac anion oxy hdaamh nhr superoxide (&) va nitrogen oxide (NO) c6 éhtiéu dit vi
khuin va virus [2, 4, 7]. Qua trinh nayirgy |am ing hait tinh men superoxide dismutase (SOD)
va glutathione peroxidase (GPx)anlam giam anh hréng xiu caa cac anion oxy héaamh lén
té bao @a ca.

3.6.Anh hwéng ndng dd oligop-glucan dén kha ning kich khang kénh cia cé ré phi

Sau 21 ngay gay ndi bénh, pHin traim ca $ng s6to cac nghgm thic duoc ghi nkn.
Nghi¢ém thirc DC1 véi phan tram sdng sot la 89,67 + 2,89 vaam cay phan &p ca clet khong
thay co sr hién dién oia vi khian gay nhém thyc nghém.

Bang 5.Phin trim $5ng s6t @a céa ro phi sau 21 ngay gay &hibénh Wi vi khuan
Streptococcus agalactiagaccac nghim thirc thi nghgm.

Nghiém thic

bCi

bC2

NT1

NT2

NT3

Phan trim sSng

89,67 +2.89

49,43 +10.44

63,33 +5.77

73,76 + 2.8%

76,00 + 5,08

S6t (%)*

*Gi4 tii cung hang ging nhau ki thi khéng khac nhau y nighthdng ké (p < 0,05).
DPC1: Khong 16 sungp-glucan, ngaming nréc mui sinh Ii vo tring.
DPC2: Khdng b sungp-glucan, gay nkim vi khuin Streptococcus agalactiae.
NT1: B6 sung olig@-glucan 50 mg/kg tirc in, gay nhém vi khuan Streptococcus agalactiae.
NT2: B6 sung olig@-glucan 100 mg/kg tfc an, gay nhm vi khuan Streptococcus agalactiae.
NT3: B sung olig@-glucan 150 mg/kg trc an, gy nhim vi khuin Streptococcus agalactiae.

Két qua bang 5 cho thy khi nong do oligop-glucan &ng thi héu tng khang Bnh aia ca
tang lén béu hién qua p#n trim amg sot &ng. Déi véi mau khong b sung olig- -glucan plﬁn
tram song soét la 49,43 + 10 41q|\mau cé b sung hamuong 50 mg/kg ttrc an phan trim sing
ting |&n 63,33 + 5,77 wdat cao nlit & ham lrong 150 mg/kg thc an (76,00 + 5,00).
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4. KET LUAN

LMW BG v6i KLPT khoang 40.000 - 60.000 Déurgc ché tao bing phrong phap Ap thay

nhiét p-glucan trong trong dung ©th H,0,6 %, i I¢ H,O,:p-glucan 1a 6 : 1 (v/w) & thoi gian
hip 1a 30 phui 125°C. OligeB-glucan cé KLPT trong khimg 7000 - 9000 Dduoc ché tao
bang cach chiu xa dung dch LMWPBG chra 1 % HO, trong khang lidu xa 12 - 16 kGy. Hiu
ing kich khang énh aila LWMPBG va oligg-glucanda dugc nghién é¢u. Két qua cho thiy
oligop-glucan c6 Hu tng kich khang &nh %t hon LMWPBG. Ham trgng oligg3-glucann &
dung nhr 1a cHit kich khang Bnh ddi véi ca ro phi trong khing 100 - 150 mg/kg tkt an.

Oligop-glucan ck tao bing phrong phap cliiu xa tia gamma Co-6it ¢6 trién vong iing ding lam
chit kich khang Bnh laai oligosacariti nhién an toan va i qua déi véi vat nudi va cay ting.

10.
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ABSTRACT

STUDY ON EFFECT OF IMMUNE STIMULATION ORF-RAY IRRADIATED
B-GLUCAN ON TILAPIA

Nguyen Ngoc Duy, Dang Van Phu, Nguyen Quoc Hien

Research and Development Center for Radiation Tadohg, Vietnam Atomic Energy Institute
202A, Str. 11, Linh xuan Ward, Thu duc District, Eloi Minh City

Email: ngocduyl58@yahoo.com

Low molecular weigh§3-glucan (LMWBG) and olig@-glucan solution were prepared by
the hydrothermal steaming combination wikirradiation method. The efficiency of the
degradation process was demonstrated by gel paamediromatography (GPC) analysis of the
average molecular weight (Mw) df-glucan. Results showed that the Mw decreased with
increasing steaming time, concentration gDHand doses. For LMYWG, Mw reduced from
296,600 Da to 44,400 Da when concentration gdtHaises from 0 to 10 % and for oligo
glucan Mw reduced from 56,700 to 7,100 Da at 16 .KBpia fish was fed with LMW and
oligop-glucan of 100 mg/kg feed for 45 days and thems wlaallenged witlStreptococcus
agalactiaebacterial to investigate immune stimulatidie results indicated that oligglucan
has higher immune stimulation effect compared toWB&G. The effect of oligB-glucan with
various concentrations of 50, 100 and 150 mg/kd feas investigated. Results showed that the
highest survival rate was attained for opfegglucan of 150 mg/kg as feed additive.

Keywords B-glucan, olig@-glucan, immune stimulation, gamma Co-60.
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