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f) Vel x=pl2 f(»),Vxe AV(,A) e F. (3.4)

Proof. Let x and (y,A) be the feasible points of (P) and (MD), respectively. Since

0€0° f(1)+ 2 A0 [,(1)+N(C,y)+VeB’, there exist ued f(y)u, €8 f,(y)tel,ve B and

1]

we N(C, ) such that

u(x =)+ 3 Au(x- y) +ev(x - y) = “W(x=))20,VxeC, (3.5)

tel’

As xe 4, we have S(x)S0 for all teT. Since Af(N=0 for all teT
LX) f,(y) for all

, it derives
t€T(A). Using a property of semiconvex function, we deduce that

U (x=p) < f;(¥;x=y) <0 forall t € T(A). So, this and (3.5) imply that-
u(x~y)+e || x=y|20.

The conlusion follows since f is g-semiconvex on C. o

Theorem 3.6 For the problem (P), suppose that C is convex, [ fist €T, are regular on C, and

Joreach A € Ri”, L(:,A) is e-semiconvex on C. Then e-weak duality between (P) and (MD) holds.

Proof. Let x and (), 4) be the feasible points of (P) and (MD), respectively. Using a similar

argument of the proof of the theorem above, there exist u € 8° f(y), u €0 f(y).t €T such that

u(x=y)+ Y Au(x-y)+Je | x-y|20,VxeC.

Since f, f,,t € T, are regular on C, it follows that
L(A)y:x-y)+Ve || x-y|20,VxeC.

Since L(+,4) is e-semiconvex on C then L(x, A) ++e |x=yl|= Ly, A), ie.,

SO+ 2 AL+ x-p 20+ 4.

tel’ tel’
The desire result follows by f,(x)<0 and 4, £()20 forall e T . o

Remark. /n the two theorems above, asx € A, the inequality (3.4) holds if we assume that

S )LL) forall t e T(A).

The following corollary is a consequence of the previous theorems.

Corollary 3.1 Assume that at least one of the following statements are satisfied:
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a) fis e-semiconvex on C and f: ,1 €T, are semiconvex on C;

b f.f .t €T, areregular on C andfor every A € R L(-, &) is e-semiconvex on C;
?:hen, for every feasible point (z,A4) of (MD),

(i) if z € A, then z is an almost e-quasisolution of (P);

(ii) if z € A then z is an g-quasisolution of (P).

PIEU KIEN TOI UU CHO HAU TU'A £ -NGHIEM CUA BAI TOAN TOI UU KHONG
LOI CO VO HAN RANG BUQC

Tran Vin Thach”, Ta Quang Son®
(1) Truomg Pai hoc Thi Dau Mot
(2) Trudng Pai hoc Nha Trang

TOM TAT: Dua trén diéu kién Karush-Kuhn-Tucker suy rgng chinh xdc dén &, chiing t6i thiét
ldp mot $6 diéu kién dui 16i wu cho cdc hau twa e-nghiém cua bai todn qui hoach khong 16i ¢6 vé han

rang buge. Mot $6 két qua vé e-doi ngau yéu dang Mond-Weir cho bai toan ciing duwgc gidi thiéu.
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KHAO SAT HOAT.TINH KiCH THICH TINH KHANG MOT SO VIRUS GAY BENH
TREN CAY HO TIEU (Piper nigrum) NUOI IN VITRO NHO GLYCOPROTEIN CO
NGUON GOC TU CAY SAM NAM (Boerhavia diffusa)

Biii Pinh Thach, Vi Vian D, Trinh Ngoc Dire, Ngb Ké Suong
Vién sinh hoc nhiét déi
(Bai nhdn ngay 19 thang 5 nam 2012, hoén chinh sia chita ngay 13 thang 9 ndm 2012)

TOM TAT: Ching t6i khao sdt kha nding kich thich tinh khdng virus & thiee vt nho glycoprotein
tir cay Sam nam nham mue dich ng dung nguon nguyén ligu nay dé ngan ngira cdc bénh do virus gay
ra cho cay trong va gop phd'n han ché sir dung cdc thuée hoa hoc. Két qua nhan diege: Sam nam c6
chira glycoprotein cd trong lwgng phdn tir 30.200 Da, vdi ham lweong 1 mg/100 g TLK; glycoprotein
ndng da 40 ug/100ml ¢é kha ndng kich thich tinh khdng virus (CMV va TMV) 6 cdy Ho tiéu nudi in

vitro.

MO DAU

Sam nam (Boerhavia diffusa) thudc ho
Nyctaginaceae, gdm hon 40 loai. Cdy dugc
phan bd rong ¢ cde ving nhigt déi va can nhiét
dai [12].

Trong hé théng y hoe An P ¢ dai, ré ciia
cdy Sdm nam dung trj b¢nh khé tiéu, bgnh vang
da, sy l6n eua 14 lach, dau bung [15] va dugc
xem nhu mdt nhan t4 khang stress. Sdm nam
duoe st dung rong khap thé gisi dé trj rdi loan
than va 6 dic tinh khdng tdn thuong & gan.

Cay S&m nam chira m{t lugng lén cdc hop
chdt nhu flavonoid, alkaloid, steroid,
triterpenoid, lipid, lignin, carbohydrate, protein
[2, 9, 20], boeravinone A.F [l14, 16],
hypoxanthine 9-L-arabinofuranosid [3], acid
ursolic, punarnavosid [13], liirodendrin [1] va

glycoprotein [22].

Treng nhimg nim gin ddy, S&m nam dugc
chu y véi hoat tinh kich thich tinh khdng virus

& thuc vat. Nhiéu két qua nghién ciru cho thy
dich ly trich tir ré clia cdy Sam nam cung cap
cho cdy trdng trudc khi Wnhiém virus s& kich
thich céy tréng khang lai mét sd virus [8, 19,
21]. Nhan t6 khang virus cin ban la
glycoprotein c¢é trong lugng phan tir khoang 30
kDa [18], chiu dugc nhiét d0 cao [21].
Glycoprotein biéu hién chirc nang nhu phan ti
tin hiéu trong viéc kich thich hé théng kh.éng
cua thuc vat chéng lai virus nhu virus gy bénh
vang la & Ca chua [7], virus dém vang ¢ cdy
Pu du [5], virus giy thé kham xanh & Dua
chuét [8], virus dém vang & ciy P4u [5], virus
gay thé kham & cdy Pau [19], virus gdy thé
kham & Chanh [6] va virus & cdy Thudc 14 [18].

Nhim gop phan nghién ciru vai trd kich
thich tinh khang virus cta glycoprotein tir cdy
Sam nam trén céy trong, ching téi tién hanh dé
tai: “Khao sat hoat tinh kich thich tinh khang
mét sé virus gy bénh trén ciy Hd tiéu (Piper

nigrum) nudi in vitro nho glycoprotein cé
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nguon gbc tir cdy Sam nam (Boerhavia

diffusa)”

VAT LIEU VA PHUONG PHAP
Vit liu

Céy Hb tiéu nubi in vitro sach virus (Phong
CNTBTV- Vién SHND cung cip).

Céay Hb tiéu tréng ngoai tu nhién (huyén
Pinh Quan, tinh Péng Nai)-ngudn virus giy
bénh.

Cay Sam nam moc tu nhién (Phd Yén), thu
hoach vao muia ning (thang 06 am lich), mau
duoc dinh danh va ddi chiéu voi bd tiéu ban
chudn Viét Nam duoc luu giit & Bao tang thuc

vat Vién Sinh hoc Nhiét doi.
Phwong phap

Xdc dinh méu Hé tiéu nhiém virus TMV
(Tobaco Mosaic Virus), CMV (cucumber
mosaic virus), ToMV (Tomato mosaic virus)
bdng phwong phdp ELISA [10]

Miu duoc thu thép tai cdc vuon trong HO
tiéu thudc 2 x4 Sudi Nho va Phd Tic huyén
Pinh Quan tinh Pdng Nai thong qua céc tridu
chiing gdy bénh cua virus [11].

Céc budc tién hanh
- U v6i antibody:

Khang thé bat khdng nguyén dugc pha
loang trong buffer (ty 1é antibody: buffer
1:500). Khang thé cia timg loai virus dugc
bom 100 pl vao timg giéng cia dia 96 giéng
theo Bang 5. Pia khang thé bat khang nguyén
dugc 1 & 37°C trong 3 gid. Sau d6 dugce rira véi

buffer PBS bing mdy rira.

- U v6i mau: 4
Mau dugc nghién trong buffer ly trich voi
ti 16 1:25, ly tdm lanh. Phan dich ndi bén trén
duge bom 100 u=l vao timg giéng theo bang 5.
Déi chimg duong cia timg virus cling duoc
bom vao giéng tuong img. Bia mau duge i &
370C trong 3 gid. Sau do dugc rua voi buffer
PBS béng may rua.
- U véi khang thé lién két enzym:

Tiép tuc bom 100 ul khang thé lién két
enzym (ty 1€ antibody : buffer 1:500) cua ting
virus vao cac giéng theo Bang 5. Dia khang thé
dugc u & 370C trong 3 gid. Sau d6 duogc ria
voi buffer PBS bang may ria.

- U véi co chit tao mau:

Co chit tao mau pNPP (dinatri p-
nitrophenyl phosphate) dugc hoa tan trong
buffer co chét (ty 1€ 0,01 g : 10 ml). Lin luot
bom 100 pl dung djch trén vao tat ca cac giéng.
U téi & nhiét d6 phong. Xéc dinh két qua dua
trén chi sé OD (405 nm).

Ly trich virus

Mau ld Ho tiéu sau khi x4c dinh nhiém
bénh do virus dugc chuan bi: 5 g 14 Ho tidu
dugc nghién trong cbi sir véi 10 ml nude cét dé
pha v& té bao phdng thich virus ra ngoai. Sau
d6 thém 15 ml nudc cét vao, khudy déu va loc
qua vai dé loai can. Phan dich lodng sau d6 s&
duge ly tam véi tée do 6.000 vong/phit trong
15 phit & 4°C. Thu phan dich ndi bén trén bao

quan & -20°C 1am ngudn lay nhiém virus.

Thu nhin, tich chiét va kiém tra glycoprotein

tir cdy Sdm nam ngoai tw nhién [22]
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R& Sam nam rira sach, sdy khd & nhiét do
500C va nghién min, Bot ré cdy Sam nam duge
ngém trong dung dich natri acetat 0,02 M; pH=
5,2 voi ty 1€ bot ré/dung dich natri acetat = 1/5
(w/v) v i & 40C trong 12 gio. Sau 12 gid thém
mercaptoethanol vao vai ty 1§ 0,1% (w/v) va
dem 0 & 40C trong 12 gio. Hdn hop sau dé
duoc loc qua phin lgc (dwong kinh 0,1 mm),
dich thu dugc sau khi loc duge ly tdm logi ¢in
& the dé 8000 v/p trong 20 phut & 40C. Tua
protein trong phin djch ndi thu duge sau ly tdm
bang sunphat amon véi ty 1¢ 60% (w/v) va u &
40C trong 4 - 5 gio. Sau do ly tdm ¢ téc do
8000 v/p trong 10 phiit & 40C thu két tia. Sy
két tia bing thiét bi sdy hat chan khong &
400C, Hoa tan protein tho trong mgt lugng vira
du natri acetat 0,02 M; pH = 5,2, Dung djch
ndy duge lpe qua cft Sephadex G-25 thu dich
protein tinh sach dung trong cdc thi nghi¢m

sau.

Tinh sgeh protein bing sic k lpc gel
- Chuéin bj et sitc ky:

Sir dung cft séc ky Bio - Rad, kich thudc
50 x 2,6 em. Cho bt gel Sephadex G-25 vao
dung dich dém Natri acetat 20 mM (pH 5,2), dé

yén trong 4 gio' & nhiét d6 phong. Rét déu dung
dich gel vao cdt thanh mét dong di chuyén nhe.
Khi ¢ft da dugc nap dﬁy gel, khoa dau ra cua
cOt va gén adaptor vao. Cho chay may sic ky
dé 6n dinh cot bing dém natri acetat cé chira
mecaptoethanol va natri azid voi lugng dém
chay bing 2 - 3 14n thé tich cot. Nap méu vao
trén bé mat 16p nén gel qua adaptor. Chuan bj
mau: méu hoa tan hoan toan trong dung dich
dém natri acetat 20 mM; pH 5,2. Loc méu qua
mang loc 0,45 um. Dung xylanh hit mau, bom
mau vao hé théng sic ky, dich ra khoi cot dugc
do do hdp thu & budc séng 280 nm béng
detector trong hé théng sic ky va dugc thé hién
d6 hap thu dudi dang séc ky do bing phan mén
LP-Data View trén may tinh. Dich dugc thu ty
déng bing may thu mdu (collector). Thu céc
phén doan chira dich protein da tinh sach qua
sic ky loc gel, tién hanh xac dinh ham lugng
protein theo phuong phap Lowry. Xéc dinh
hiéu sudt qua trinh tinh sach béng hé thong sac
ky loc gel:

lugng protein thu sau sic ky

X 100%

Hiéu sudt tinh sach =

lugng protein trude sic ky
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- Théng s6 chay sic ky:

Bém str dung: natri acetat 20 mM; pH 5,2 ;
chira 0,02% (w/v) natri azid va 0,01% (v/v) 2-
mercaptoethanol. Téc d¢ qua cot: 0,2 ml/phit;
nhi¢t d¢ phong; d¢ hép thu protein & budc song
280 nm; thé tich m4i phan doan: 5 ml.

Xdc dinh ham lirgng protein

Duya vao cudng d6 mau xanh cta phirc chat
dong protein khir hon hop photpho volphramat
dé xédc dinh khéi lugng protein. Phirc chat mau

xanh c6 dd hip thu cuc dai & budc séng 750

Cho véo dng nghiém | ml dung dich miu
thi nghiém, tinh toan sao cho khdi lugng
protein ¢6 trong dung dich khoang 0,02 - 0,2
mg/ml (20 pg — 200 ug) protein. Thém vao ong
nghiém 4 ml dung dich C, lac déu, dé yén trong
10 phut ¢ nhiét d phong. Sau d6 thém 0,5 ml
thudc thir Folin, lac déu, dé yén 30 — 90 pht,
s0 mau trén may quang phé & budc séng 750
nm. Ham lugng protein duoc xéc dinh thong

qua dudng chuan (Bang 1).

. nm.
Béng 1. Chuén bi dung dich protein chudn
; Protein 0,1% Nong d protein | Dung dich C Thube thi
Ong sb ’ H,0 (ml) e+
(ml) (ug/ml) (ml) Folin (ml)
1 0,0 10 0 2 0,2
2 0,5 9,5 50 s 0,2
3 1,0 9,0 100 2 0,2
4 1.5 8.5 150 2 0,2
5 2,0 8,0 200 2 0,2
6 2,5 735 250 2 0,2
Pién di SDS-PAGE [4. (lugng mau la 20 pl/giéng, thang chuédn 5

- Chudn bj hép dién di:

Cho 10 pl tetramethylethylenediamine
(TEMED) vao dung dich dién di, khudy déu.
Gel s& dugc bom dén vach cach luge 12 0,5 cm.
Chuén bj miu protein: protein thu sau séc ky
duoc hoa tan vao dung dich dém natri acetat 20
mM; pH 5,2. Pua méu vao céc giéng: sau khi
gel dong, l4p bd khung db gel vao khung chay
dién di. P§ ddy dung dich chay dién di, 14y

luge ra, cho mau va thang chudn vao cac giéng

ui/giéng).

- Chay dién di: sau khi hoan tat viéc dua miu
vao, ddy nap hop dién di lai va cho dong dién
di qua. Dong dién chay dién di 1a 100 V, thoi
gian dé chay dién di dao dong tir 1 - 2 gid.

- Nhuém gel: gel duoc lay ra khoi hop gel cin
thédn va cho vao dung dich nhuém. Thoi gian
nhudm tir 30 - 60 phat.

- Xéc dinh trong lugng phan tir.
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Po khoang cich di chuyén cia cac
band protein tir gel phan tach téi cac band

protein va khoang cach di chuyén tir gel

phén tach téi vach mau cubi ciing. Tinh gia

tri Rf:

Khoang cach di chuyén cua protein

Rf=

V& biéu d6 Logl0 cia cac gia tri trong
luong phén tir ctia cac protein chuan va cac
gia tri Rf clia ching. Trong lugng phén tir
cia céc vach protein xac dinh théng qua

thang chuan.

Thir kha ndng kich thich tinh khdng virus
trén cdy Ho tiéu nudi in vitro nhe dich ly trich
chira glycoprotein tir cdy Sdm nam

Kich thich tinh khang virus ¢ ciy Hd tiéu
sach virus nuéi in vitro bang dich chiét chia
glycoprotein tir ré cdy Sim nam

Glycoprotein thu dugc sau khi chay sic ky
dugc pha loang véi nude cit, loc qua milipore
dé loai ngudn bénh.

Tét ca céc thao tac duoc thyc hién trong ti

A A 5
nav un tenn
wi Yui

Sau khi phun xijt dich chira glycoprotein,
cdy Hb tiéu dugc nudi trong diéu kién gidng
nhu truée khi phun xjt (4nh sang trung binh
5000 — 5500 lux thoi gian chiéu sang la 12
gid/ngdy, nhiét do 25 = 2°C) cho t6i khi gy
nhiém virus (24 gi®).

Phuong phdp giy nhiém virus TMV, CMV,
ToMV lén cdy Ho Tiéu
Céy HO tiéu nuéi in vitro duge xi 1y voi

dich chira glycoprotein (40 ug

Khodng céch di chuyén ctia vach mau bromophenol blue

glycoprotein/100 ml H,O- dura trén két qua cia
Seemi et al., (2007)), sau 24 gid, tién hanh giy
nhiém virus. Qua trinh gay nhiém duoc tién
hanh theo céc budrc sau:

Tao tén thuong nhe trén 14 Hé tiéu (tao
diéu kién thudn loi cho virus gdy bénh) da dugc
xtr ly glycoprotein bang cach ding kep kep nhe
vao 14 tao thanh vj tri ton thuong. Pha lodng
dich chira virus theo ti 1¢ 1/200 (g trong luong
tuoi cia 1&/ ml nude vo tring) va phun xit déu
Ién 14 cho timg nghiém thirc. Cay H tiéu sau
khi gy nhiém duoc dua tro lai nudi trong diéu
kién gidng nhu trude khi gdy nhidm va tién
hanh quan sat sy biéu hién cia bénh sau 2 tudn
nuoi.

Cich tinh khd nang kich thich tinh khding
virus

Kha nang kich thich tinh khang virus cua
dich ly trich chira glycoprotein duge tinh theo
cdng thire [18]:

A-B
A

x 100

A: gid trj trung binh s6 vung biéu hién
bénh trén 14 cia cdy trong 16 dbi chimg duong.
B: gia tri trung binh sb ving biéu hién

bénh trén la cua cdy trong 16 thi nghiém (TN).

Trang 73




Science & Technology Development, Vol 15, No.T2- 2012

Bang 2. Bé tri thi nghiém kiém tra kha ning kich thich tinh khéng virus

Nghiém thuc Thé tich dich chira Thé tich dung dich chia virus gay
glycoprotein (ml) nhiém (ml)
1-D6i chimg am 2 0
2-Thi nghiém 2 ' 2
3-D6i ching duong 0 2
Xit 1j 56 lidu cham hogc dom vang nhd tir 1 — 3 mm trén céc

) A~ " e 14 quin, A
Sé ligu thu duoc tir céc thi nghiém duoge 18 phi. gltfa thiln. try. HO tiu, mdp:14 quin, g0

phan tich théng ké bing phin mém MSTATC ghé, bién dang biéu hign & phan ngon try tiéu,
o o '

dém cham nho 3 — 7 mm giiia cic gan 14, 14
hinh thanh nhimg dém tron 16n két dinh vai
Thu nhan mau l4 cay HG tiéu trong ngoai nhau tgo thanh nhing vong tron xen ké séng tdi

KET QUA VA THAO LUAN

tw nhién nghi ngd nhiém virus day ddc (Hinh 1, 2, 3).

Mau thu nhén & cac vudm trong Ho tiéu tai

tinh Ddng Nai (Bang 3) véi céc trigu chimg;

Hinh 1. L4 Ho tiéu véi triéu chimg ~ Hinh 2, L4 Hb fidu véi triéu ching bj ~ Hinh 3, Cay H tiéu cé trigu
bj bénh do virus, bénh do virus, chimg bj bénh do virus.

-

Biing 3. Pia diém 1dy mau cdy Ho tiéu 6 tri¢u chimg bi bénh do virus.

a ) g D tudi A :
Mau so Vuom Giong bia chi
(nam)
Sl Ap 4, xa Subi Nho, huyé
L11.2 L¢ Van Thinh 5 Vinh linh P S A
Dinh Quan, tinh Pong Nai
A =~ F
2.1;22v423 | Lé Van Quyén 5 Vinh linh b o Nf'o’ e
L Dinh Quén, tinh Pdng Nai
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Xdc dinh virus giy bénh trén miu li cdy Ho tiéu trong ngoai tw nhién va méau in vitro

Ap 4, xa Sudi Nho, huyén

3.1;3.2va3.3 | Lé Minh Truc 3 Vinh linh ) . i
Dinh Quan, tinh Bong Nai

Ap 4, xa Sudi Nho, huyén
4.1;42va4.3 | Lé Van Trung 4 Vinh linh ) { i
Dinh Quan, tinh DPong Nai

Nguyén  Van Ap 5, x4 Sudi Nho, huyén
5.1;52vas3 8 Tiéu trau ) - )
Huong Dinh Quan, tinh Pong Nai

g ) Ap 5, xa Sudi Nho, huyén
6.1;6.2va 6.3 | Tran Van Thanh 6 Tiéu sé ) . i
DPinh Quan, tinh Pong Nai

N i ) Ap 5, xa Sudi Nho, huyén

7.1;7.2va7.3 | Nguyen Thi Pha 5 Tiéu trdu

Pinh Quan, tinh Pdng Nai

M&i mAu gdm 3 14 thu tir 3 cdy khac nhau trong mdt vuon (3 14n 14p lai, ngoai trir mAu s6 1 va mau

in vitro ¢6 2 1an 13p lai). Cac miu duge bé tri nhu Bang 4.

Bang 4. danh sdch miu thuc hién kidm tra virus bang phuong phéap Elisa

Mau S6TT Mau SOTT Mau SOTT
1.1 1 4.1 9 75| 18
1.2 2 4.2 10 Tl 19
21 3 4.3 11 7.3 20
2.2 4 5.1 12 in vitro 1 21
23 5 5.2 13 in vitro 2 22
31 6 5.3 14 B doi chimg am
3.2 7 6.1 15 P A ghins
duong
3.3 8 6.2 16
6.3 17
Bing 5. So do bd tri mu trén dia
1 3 4 5 6 7 8 9 10 11 12
A |l 9 17 1 9 17 1 9 17
B |2 10 18 2 10 18 2 10 18
C |3 11 19 3 11 19 3 11 19
D |4 12 20 4 12 20 4 12 20
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E |5 13 21 5 13 21 5 13 21
F |6 14 22 6 14 22 6 14 22
G |7 15 B 7 15 B 7 15 B
H |8 16 8 6 8 6 “
T™MV CMV ToMV
Chi s OD duoc xdc dinh sau 60 phut. Két qua duoc thé hién o Bang 6, | “
Béang 6: s liéu do OD
’ 1 2 3 4 5 6 - 2 i 9
A | 0,021 0,010 | 0,350 | 0,021 0,010 | 0410 | 0,008 0,005 0,015
B | 0028 | 0037 | 0,028 | 0,000 | 003 [ 0026 | 0024 | 0,015 | 0,029
C | 0015 | 0012 | 0010 | 0016 | 0,007 | 0015 | 0,009 | 0005 | 0,012 |
D | 0018 | 0220 [ 0,016 | 0018 | 0,017 | 0,061 0,006 | 0013 | 0,011
E | 0,008 0,009 0,016 | 0,013 0,016 0,017 | 0,006 | 0,008 0,014
F 0,030 0,036 0,031 0,033 0,029 | 0,032 | 0016 0,016 0,028
G | 0020 | 0015 | 0000 | 0,08 | 0,015 | 0008 | 0,004 | 0006 | 0,000
H | 0,021 0,018 | 0450 | 0,016 | 0,105 FFFF | 0,005 | 0,005 | 0310
TMV CMV | : ToMV
Céc chi s& OD cao trén mirc 0,5 duge xéc 6.3 (OD 0,350), 5.1 (OD 0,220), 6.2 (OD
dinh la duong tinh, chi sé do OD tir 0,1 - 0,5 0,105) va 6.3 (OD 0,410) duge thir lai, két qua
duoc nghi ngd 1a duong tinh, duroe thé hién & Bang 7.

"

Cac mau nghi ngor duong tinh dugc thir lai
véi cac ndng dé pha loang khéc nhau dé logi
trir kha ndng phan {ng khong dac hiéu. Mau
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Bang 7. S6 liéu do OD thir lai

B4 tri mau Két qua OD

A 6.3 6.3 0,620 0,460
B 6.3 6.3 0,330 0,122
C 6.3 6.3 0,110 0,042
D 5.1 6.2 0,570 0,082
E 51 6.2 0,490 0,076
F 51 6.2 0,160 0,055
G BC () BC () 0,002 0,000
H BC (+) BC (+) 1,202 1,636

TMV CcMV TMV CMV

Vi két qua nhan duoc tir Bang 6 va thir lai
& Bang 7, cho thdy:

Mau 6.3 (Trén van Thanh, ciy Tiéu sé, 6
nam tudi) bi nhiém virus CMV va TMV, miu
5.1 (Nguyén vin Huong, Tiéu tréu, 8 nam tudi)
nhiém TMV.

Véi két qua kiém tra, ching t6i chon méu

6.3 (nhiém virus CMV va TMV) lam nguén -

2w
/T

Hinh 4. Ré ciy Sim nam

Dich ly trich tir ré cdy Sam nam duoc tién
hanh chay sic ky véi tbe do dong chay: 0,2
ml/phit, nhiét d§ phong, budc séng do: 280

virus dé tién hanh kiém tra kha nang kich thich

tinh khang cla glycoprotein tir cdy Sdm nam.

Thu nhén, tich chiét va kiém tra glycoprotein
tie cdy Sdm nam

Ré cdy Sam nam (Hinh 4) thu nhan tai
phuong 9, thanh phé Tuy Hoa, tinh Phu Yén,
dugc st dung lam nguyén liéu tach chiét

glycoprotein.

Hinh 5. Ciy Sam nam moc & fit nhién.

nm, thé tich phan doan: 5 ml. Két qua nhdn
duoc qua sic ky db (Hinh 6).
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Hinh 6. Sic ky d6 cia dich ly trich chita glycoprotein tir ré cdy Sam nam.

Tir k&t qua sic ky do cho thdy dich ly trich chira 3 loai protein.

Thong qua duong chuin ham luong protein (Hinh 7), dich ly trich protein tir cdy Sdm nam, qua séc

ky d6, duoc xac dinh ham lugng protein, dd tinh sach va hiéu suét thu hdi (Bang 8).

Bing 8. Ham luong protein, do tinh sach va hiéu suét thu héi sau sic ky

Tén nghiém thirc > Ham lugng (mg) Do tinh sach (lan) Hiéu suét (%)
Trude sac ky 8,727 1 100
Sau sic ky 3,299 3.3 37,8

4 3 277 1 MW Da

209.000
124.000

80.000
49.100

34.800
28.900
20.600
7.100

Hinh 7. Puong chuan ham lwong protein Hinh 8. Bang gel biéu hién sy hién dién ciia glycoprotein qua dién
di SDS -PAGE

Trang 78



TAP CHi PHAT TRIEN KH&CN, TAP 15, S0 T2- 2012

Qua sic ky chiing t6i thu duge 3 phan doan
chira protein khac nhau, cac phan doan nay tién
hanh chay dién di dé xac dinh trong luong phan
tir cling vdi thang chuén (Hinh 8).

Tir két qua dién di, ching t6i xac dinh
dugc khoang cich di chuyén cua protein tir
thang chuén va protein tir cac phan doan thu
dugc (Bang 9). Tir do, thiét 14p méi twong quan
gitra trong lugng phén tir véi khoang cach di

chuyén cia protein tir thang chuan (Hinh 9) va

PHU'ONG TRINH BIiEN DI »=-23013x+ 55170

6.000
5,000 e
2,000

3.000

Log{Mw)

2 000

1,000

lip dugc phuong trinh tuyén tinh cho thang
chuan:
y=-2,3013x +5,5179
Trong do:
- y: biéu hién trong luong phan tu
(theo logyq)
- x: ti 1& khoang cach di chuyén cia
protein voi khoang céach vach mau

bromophenol blue.
R? = 0.9897

T ——
-t._..______-_‘_-__ﬁ-_
=

0.3 04 0.5 0.6 0.7 o8

R

Hinh 9. Db thi - phuong trinh chay dién di thang chuén protein.

Bang 9. Ti 1¢ khoang cach gitra cac band

MW thang Logio Khoang cich Khodng cach mau Rf Rf mau
chuén (cm) (cm)
209.000 532 0,48 Peak 1:2.30 0,078 Rf1:0,372
124.000 5,093 1,05 Peak 2: 2,50 0,167 Rf2: 0,403
80.000 4,903 1,75 Peak 3: 2,80 0,281 Rf 3: 0,451
49.100 4,69 2,20 0,352
34.800 4,54 2,70 Khoang cach vach 0,441
28.900 4,46 3,00 mau bromophenol 0,482
20.600 4,31 3,40 blue: 6,20 0,542
7.100 3,85 4,30 0,689
Dua vao phuong trinh tuyén tinh va Peak 1: MW = 46.153 Da, Peak 2 : MW =

khoang céch di chuyén ciia cac peak, xac dinh
trong lugng phén tir cia timg protein theo timg

peak, thay vao phuong trinh ta duoc:

38.940 Da, Peak 3 : MW =30.200 Da
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Két qua tinh dugc cho thdy peak 3 (trong
lugng phén tor 30.200 Da) la peak co trong
lwong phan tir gibng vai két qua ma Seemi ef
al., (2007) da xéc dinh.

Tir cac phan doan nhén dugc sau khi chay
sic ky va dua vao dudong chuén ham lugng
protein, xac dinh dugc ham lugng protein &
peak 3 12 1 mg/100 g ré kho.

Vi két qua nhan dugc, ching t6i tién hanh
thu nhan phan doan chia peak 3 dé khao sat
hoat tinh kich thich tinh khang virus & thuc vat.

Thir kha ndng kich thich tinh khdng virus
trén cdy Hb tiéu nubi in vitro nhé dich ly trich

chira glycoprotein tir cdy Sdm nam

Cédy Ho tiéu nudi in vitro dugc phyn voi
dich ly trich chira glycoprotein (40 pg/100 ml-
), sau 24 gid, duge nhiém véi dich chia virus,
sau 2 tudn nudi nhan dugc két qua (Bang 10;
Hinh 10, 11, 12):

- Lo d6i chimg 4m la phat trién binh
thudng (Hinh 10).

- Lo thi nghiém cé biéu hién bénh (mat 14
¢6 nhitg dém nga mau vang va bit diu biéu
hién sy hoai tir té bao) (Hinh 11).

- Ld dbi chimg duong biéu hién bénh rat rd
(nhiéu ving c¢6 dém mau vang va ving té bao

di bi hoai tir-ddm den) (Hinh 12).

Bang 10. Kha naing kich thich tinh khang virus cua glycoprotein & cay Hé tiéu nudi in vitro.

Nghiém thirc s6 vi tri bj hoai tir trung binh trén 16 mau
Dbi chimg am 0,0000°
Thi nghiém 1,667°
D6i chimg duong 8,670

Chii thich: (*): nhitng chit cdi khdc nhau (a,b,c, ...) thé hién s khdc biét c6 y nghia o mirc = 0,05 cho phép

thir DMRT.

Két qua nhan duoc cé thé giai thich: & 16
thi nghiém 14 cdy H{ tiéu ¢6 dém vang va bit
diu xudt hién su hoai tir, diéu nay chimg t6 cac
la HO tidu bat ddu biéu hién bénh; & 16 dbi
chimg duong da xuat hién nhimg ving té bao
bi hoai tir 1a do virus gay nhiém da giy bénh va
lam hoai tir cac té bao. C6 su khéc biét gitra 16
thi nghiém va 16 dbi ching duong 12 nho kha
ning kich thich tinh khang virus coa

glycoprotein dugc cung cip truéc khi nhiém

virus ¢ 16 thi nghiém da gitp cdy c6 kha ning
khang virus " % nhung & 16 thi nghiém vén
c6 biéu hién cia su hoai tir 1a do kha nang
khang virus cua cdy bj giam theo thoi gian,
cling v&i né la sy phat trién cia virus.

Tur két qua thi nghiém trén cho thdy, dich
ly trich chira glycoprotein tir cdy S&m nam c6
kha nang kich thich tinh khang virus ¢ cy Hd

tiéu nudi in vitro.
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Hinh 10 | Hinh 11 Hinh 12

Hinh 10, 11, 12. Kha ning kich thich tinh khang virus ctia glycoprotein & ciy Ho tiéu in vitro.

' Glycoprotein (30.200 Da) ¢ ndéng do 40
ug/100 ml cé kha nang kich thich tinh khéng
virus CMV va TMV & cdy Ho tiéu nudi in

KET LUAN

Céay Hb tiéu ¢ 2 vudn: Tran van Thanh,
tiéu sé, 6 nam tudi va Nguyén van Huong, tiéu

trdu, 8 ndm tudi bi nhiém virus CMV va TMV.

vitro.

Cday Sam nam chuta glycoprotein cé trong
lugng phén tir 30.200 Da, ham lugng 1 mg/100
g TLK.

STUDY STIMULATED ANTIVIRUS ACTIVITY IN PIPER NIGRUM CULTUTE IN
VITRO BY GLYCOPROTEIN FROM BOERHAVIA DIFFUSA

Bui Dinh Thach, Vu Van Do, Trinh Ngoc Due, Ngo Ke Suong
Institute of Tropical Biology

SUMMARY: We have studied the stimulated antivirus activity in plants by glycoprotein from
Boerhavia diffusa in order to using this raw material to stimulate antivirus ability and to reduce using
chemical compounds for plants. Results showed that Boerhavia diffusa have glycoprotein with 30.200
Na molecular weight, content 1 mg/100 g dried weight; in vitro condition, glycoprotein 40 ug/100 ml
stimulated antivirus ability (CMV and TMV) in Piper nigrum.
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