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(57) Sang ché dé cap dén dén phuong phap san xuit hé nano cao dinh chuin Ba kich tim
(Morinda officinalis How.) trén co sd cao dinh chuin Ba kich tim. Cu thé, hé nano cao
dinh chuan Ba kich tim thu dugc theo phuong phép cua sang ché ¢ dang bot mau vang
nhat, mui thom, kich thudc hat nano thu dugc nim trong khoang 50-70nm. HE nano cao
dinh chuan Ba kich tim thu duoc theo sang ché vira 1am ting do tan va hap thu cua cac
antraquinon va iridoit chéng loing xwong tir Ba kich, vira thich hop va thuan tién sir dung
cho moi d6i tuong. Véi kich thudc nano, h¢ nano cao dinh chuan Ba kich tim c6 kha nang
hoa tan tét trong dich sinh hoc, hap thu qua cic khe nang & niém mac duong tiéu hoa dé
vao hé mach mau, bao vé thudc an toan khi di qua_gan, ddng thoi khong bi dao thai qua
nhanh khoi hé thong tuan hoan. Nho d6, hidu qua diéu tri lodng xwong cua thudc ting dang
ké, trong khi liéu sir dung thap hon so véi binh thuong.
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Linh vire ky thuit dwoc dé cap

Sang ché thudc linh vuc duge pham. Cu thé, sang ché dé cap dén phuong
phap san xut hé nano cao dinh chuin Ba kich tim (Morinda officinalis How.) trén
co s& cao dinh chuin Ba kich tim va hé nano cao dinh chuin Ba kich tim thu duoc
theo phuong phap nay.
Tinh trang ky thuit ciia sang ché

Trong bénh lodng xuong, su suy giam s luong ciing nhu chirc nang cua cac
té bao tao xuong ddng thoi tang sinh cac té bao hiy xwong 1am cho xwong cang suy
yéu. Ba kich tim, tén khoa hoc 1a Morinda officinalis How. (Rubiaceae), 1a mot loé}i
cy thao, séng 1au nam, than leo. Trong y hoc ¢d truyén, Ba kich ¢6 tac dung 6n than
trang duong b than ich tinh, cuong gan cbt, khir phong thap. Tir xa xua, ngudi dan
d3 str dung ba kich ngdm ruou dé udng nham cai thién sinh 1y, cudng dwong. Ngay
nay, trong dong y thuong ding Ba kich dung dé didu tri cac bénh vé xuong khép,
gin mém yéu, dau lung méi gdi, 8 méi tay chan, lodng xuongv.v.. Tam
antraquinon dugc phan 1ap tir Ba kich bao gdm: Physcion (1); rubiadin - 1 - metyl
ete (2); 2 —hydroxy-1-metoxy - antraquinon (3); 1,2-dihydroxy-3 - metylantraquinon
(4); 1,3,8-trihydroxy-2-metoxy - antraquinon (5); 2-hydroxymetyl-3 -
hydroxyantraquinon (6); 2 - metoxyantraquinon (7) va scopoletin (8). Cac chit nay
déu c6 tac dung tic ché té bao hily xwong, cc antraquinon 2,3 ¢6 tac dung kich thich
tang sinh té bio tao xuong, trong khi cac hop chat 4,5 ¢6 tac dung kich thich hoat
dong ciia té bao tao xuong.

Trong ré Ba kich ciing chita mét s loai polysacarit nhu: céc loai insulin-

fructan mach thang c6 lién két p-(2->1) va céac polysacarit cAu tao tir cac tiéu don vi
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axit galacturonic, arabinoza va galactoza, v.v., cac polysacarit ndy c6 kha nang kich
thich su biéu hién cic gen lién quan dén xuong, tir d6 c6 tac dung chéng lodng
xuong. Ngoai ra, cac polysacarit trong ré Ba kich con c6 tic dung chéng oxy hoa,
giam mét moi, chdng trAm cam va ting cudng mién dich. Nhidu nghién ctu ciing da
chiing minh dugc tac dung chéng lodng xuong cua cac polysacarit chiét tir r& Ba
kich théng qua co ché lam giam ndng d6 alkalin phosphat-mdt enzym chiu trach
nhiém trong trong qua trinh thai trr nhoém phosphat tlr cac phan tir, va céc intolokin
6 va TNF-a-céc chat kich thich céc té bao hiy xuong din dén giam mat do xuong,

Ngoadi ra, cling tim thdy trong Ba kich cac iridoit nhu asperulosit,
monotropein, morindolit. Trong d6, monotropein c6 tac dung chéng viém, chéng
viém rudt két va giam dau xuong do lodng xwong va ciing di duoc chiig minh c6
tac dung giam dau do loding xuong, phong ngira mat xwong do nhiém khuan. Nghién
ctru cho thdy monotropein ngan chin qua trinh giam khdi luong xuong, déng thoi
ting cudng qua trinh vi tao xwong thong qua ting cudng hinh thanh xwong va tc ché
san sinh cc xytokin viém. Monotropein chiét tir r& Ba kich tim c6 kha ning bao vé
xuong théng qua co ché 1am ting ham lwong khodng, mat d6 khoang trong xuong va
ty 16 thé tich cia xwong, dong thoi ting cudng vi cu tric xuong. Bén canh d6, cac
nghién ctru ciing khing dinh monotropein tc ché san sinh cac xytokin viém va ting
sinh té bio tao xuong.

Nhu vay, tir cdy Ba kich tim hoan toan cé thé tach chiét cac hoat chét va tao
thanh san phiam phong chéng loing xwong. Céc hoat chét duge tach ra duéi dang
cao dinh chuin Ba kich dam béo céc tiéu chuin cta T chirc Y té thé gisi (WHO).

Nhitng thanh phan chii yéu mang hoat tinh chéng lodng xuong trong r& Ba
kich 13 c4c antraquinon- nhiing chat khé tan trong nudc hodc iridoit ¢6 sinh kha
dung thip. Thém vao d6, nghién ciru vé chuyén héa va duoc dong hoc ciia cac chit
nay da chimg minh rang, antraquinon va iridoit c6 d6 hap thu kém va nhanh bj loai
khoi co thé hay c6 thoi gian ban thai ngin. Pé khic phuc nhitng nhugc diém cua

nhém hoat chit nay, can tim kiém dang bao ché thich hop nhim cai thién duoc do
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hoa tan dugc chét, vira thich hop va thuan tién str dung cho moi dbi tuong, déng thoi
gia thanh khong qué cao. Sy ra doi cia cong nghé nano mé ra nhiing co hdi mai,
day tiém nang cho nhiéu linh vuc Gng dung khoa hoc va céng nghé, dic biét 1 trong
cong nghé duoc pham. Hé din thudc nano 1a mét giai phap t6i wu nhd nhitng hiéu
ung dac biét: i) Nang cao do bén cia cac loai dugc pham, cac tac nhan hoat tinh sinh
hoc (goi chung 13 céc hoat chat) duéi tic dong ctia cic yéu td méi truong nhu nhiét
d6, 4nh sang, d6 4m, d6 pH, v.v.; (ii) Nang cao kha ning hip thu vao co thé cta cc
loai hoat chat; (iii) Tang cudong hiéu qua tic dong ciia hoat chit. Véi kich thudce
nano, cac hé dan thudc nay c6 kha ning hoa tan tbt trong dich sinh hoc, hip thu qua
céc khe nang ¢ niém mac dudng ti€u hoda dé vao hé mach mau, bao vé thudc an toan
khi qua gan, dong thoi khong bi dao thai nhanh khoi hé thdng tudn hoan. Nho dé,
hiéu qua diéu tri cta thudc tang 1én dang ké va lidu st dung thap hon so vé6i binh
thuong.

Trong nghién ciru cta minh, sau khi tach chiét cac antraquinon, iridoit va
polysacarit dudi dang cao dinh chudn tir r& Ba kich tim, c4c tic gia sang ché da tién
hanh nano héa cac hoat chét (antraquinon, iridoit) bang chit mang 14 polysacarit.
Céc polysacarit trong Ba kich ciing 1 mot ngudn polyme tiém ning lam chit mang
thuc va chiém t6i 10-25% khéi luong kho. Khong dimg lai & viée 1am chit mang
thudc don thuan, céc polysacarit ciing dong vai trd trong phong chéng loing xwong.
Viéc str dung chinh céc polysacarit nay dé tao hé mang thudc mang cac antraquinon
va iridoit gitip khai thac triét dé duoc ngudn nhién liéu dong thoi phét huy duoc tbi
da tac dung chdng lodng xwong ciia Ba kich. Hé nano cao dinh chuin Ba kich tim
dua trén cac polysacarit trong Ba kich cé kha nang tuong hop sinh hoc va phan huy
sinh hoc t&t gitp ting sinh kha dung cua thudc, tir d6 ting kha ning chdng lodng
xuong. Pong thoi, dé tang tac dung dugc 1y va hidu qua didu tri, céc tac gia sing ché
d3 phéi hop nano hod nha dam cung véi cao dinh chuan Ba kich tim. Theo y hoc ¢
truyén, nha dam gitp tai tao khéi xwong d6i véi cac bénh nhan lodng xuong, thip

khép va viém khdp. Nghién ctru di cho thiy nha dam 1am ting sinh dang ké té bao
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xuong, duge biéu hién trén protein hinh thai xuong 7 (bone morphogenetic protein-
7- BMP7) va su hinh thanh xuong mdi. Ngoai ra, trong nha dam con chira
Acemannan - mdt polysacarit ¢ vai trd sinh hoc trong viéc téi tao xuong, tang khéi
luong xuong, thé tich xuong va méat do xuong trong xuong.

Sang ché nay tap trung nghién ctru ché tao hé nano cao dinh chuén Ba kich
tim, st dung chinh céc polysacarit, oligosacarit ¢ trong cao chiét nudc tir ré Ba kich
tim dé nano hoa cac thanh phan c6 hoat tinh trong r& Ba kich tim nhu antraquinon va
iridoit va trong cao chiét nha dam dé tao ra san pham nano trén co s& Ba kich tim
v6i tic dung chinh 1 phong chéng lodng xuong.

Ban chét ky thuit ciia sang ché

Muc dich cta sang ché 13 nham giai quyét cac van dé néu trén.

Pé dat duoc muc dich nay, theo mot khia canh, sang ché dé xuét phuong phap
san xuat hé nano cao dinh chudn Ba kich tim bao gdm céc budc:

(i) hoa tan cao chiét nudc tir r& Ba kich tim cha polysacarit va cac
oligosacarit trong nuéc cét, v6i ty 16 khdi lugng cua cao chiét nude Ba kich tim va
thé tich nudc cat 1a 1:1;

(ii) phan doan cao dinh chuan Ba kich tim gidu antraquinon va iridoit dugc
hoa tan trong rugu etylic tuyét ddi, trong d6 ty 18 khéi lugng cao dinh chuin Ba kich
tim: thé tich ruou etylic 1a 1:1, rdi nhé tir tir, tot hon 1a vé6i tbe d6 0,5mL/phut vio
dung dich thu duoc & bude (i) theo ty 18 1:1 (vé thé tich) trong diéu kién nhiét do
phong, khudy déu vdi téc do khudy 600 vong/phit trong 2 gio;

(iii) hoa tan cao chiét tong nha dam trong rugu etylic tuyét dbi, trong d6 ty 18
khéi lugng cao chiét nha dam: thé tich ruou etylic 12 1:1;

(iv) nthé tir tir, t&t hon 13 vé6i tde d6 0,5mL/phut dung dich chira cao chiét tong
nha dam vao hé thu dugce & budc (ii) trong diéu kién nhiét do phong, tbc do khudy
600 vong/phit véi ty 16 thé tich ctia dung dich chira cao chiét tong nha dam: dung
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dich thu duoc & budc (ii) 12 1: 2,5 va khudy déu trén may khudy tir & nhiét 46 phong
trong 48 gio;

(v) 1am bay hoi dung méi tir tir & nhi€t d§ phong trong thoi gian 24 gio; va

(vi) lam d6ng khé dung dich chira nano cao dinh chudn Ba kich tim thu duoc
dé cho ra san phém nano cao dinh chuin Ba kich tim & dang bot mau vang nhat, mui
thom, kich thudc hat nano thu dwoc nam trong khoang 50-70nm.

Theo mdt khia canh khéc, séng ché dé xuét hé nano cao dinh chuin Ba kich

tim thu duoc tir phuong phap san xuét néu trén.
MO ta vin tit cac hinh vé

Hinh 1 14 so d6 quy trinh san xuét san phim dang bdt nano cao dinh chuin Ba
kich tim;

Hinh 2 13 phd FT-IR cta (1) cao chiét nude Ba kich tim, (2) cao dinh chuin
Ba kich tim, (3) cao chiét tdng nha dam, (4) nano cao dinh chuén Ba kich tim;

Hinh 3 13 hinh v& minh hoa hinh thai hoc cta nano cao dinh chuin Ba kich
tim dugc khdo sat bdi phuong phap FESEM;

Hinh 4 14 hinh v&€ minh hoa sy phan bd kich thude ctia nano cao dinh chuin
Ba kich tim;

Hinh 5 14 hinh v& minh hoa thé Zeta cia nano cao dinh chuin Ba kich tim; va

Hinh 6 1a hinh v€ minh hoa tdc dong cua nano cao dinh chuén Ba kich tim,
d6i chitng am va dbi ching dwong (Alendronat) & cac ndng do khac nhau t6i su tao
khoang canxi trén t& bao MC3T3-El.

M5 ta chi tiét sang ché

Sang ché dé cap dén phuong phép nano héa cao dinh chuin Ba kich tim bao
gbm céc bude duge mo ta chi tiét dudi day.

Truéc hét, cao chiét nudc tir 18 Ba kich tim chra polysacarit va céc
oligosacarit trong nudc cét, trong d6 ty 18 khéi lwong ctia cao chiét nuée Ba kich tim

va thé tich nu6c cat 13 1:1. Tiép d6, phan doan cao dinh chuan Ba kich tim giau
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antraquinon va iridoit dugc hoa tan trong ruou etylic tuyét d6i, trong do ty 18 khéi
lugng cao dinh chuin Ba kich tim: thé tich ruou etylic 12 1:1, sau d6 nho tir tir, t6t
hon 13 vé6i tdc d6 0,5mL/phat vao binh phan tmg chita cao chiét nudc tir r& Ba kich
tim hoa tan trong nudc theo ty 18 1:1 (vé thé tich), khudy déu véi téc d6 khudy 600
vong/phut trong 2 gior & nhiét d6 phong. Tiép do, hoa tan cao chiét tong nha dam
trong ruou etylic tuyét dbi, trong d6 ty 18 khéi lugng cao chiét tong nha dam: thé
tich ruou etylic 1a 1:1; roi nho tir tir, t5t hon 13 v6i tbe d6 0,5mL/phiit vio hé trén
trong didu kién nhiét d6 phong, téc d6 khudy 600 vong/phut véi ty 18 thé tich cia
dung dich chira cao chiét tong nha dam: dung dich trén 14 1: 2,5 va khudy déu trén
may khudy tir & nhiét d6 phong. Sau 48 gid, dung méi duoc cho bay hoi tir tir &
nhiét 6 phong trong thoi gian 24 gid. Dé bao quan san pham tdt hon, ching tdi tién
hanh déng khé dung dich chira nano cao dinh chuin Ba kich tim thu duge d& cho ra
san phim nano cao dinh chuén Ba kich tim ¢ dang bt mau vang.

Céc tac gia sang ché di tién hanh do phd hip thu hdng ngoai ciia nano cao
dinh chudn Ba kich tim. Hinh 2 13 phd hdng ngoai FT-IR ciia cao chiét nudc tir r& Ba
kich tim, cao dinh chudn Ba kich tim, cao chiét téng nha dam va nano cao dinh
chuén Ba kich tim. D& dang nhén thdy mét s§ dinh hap thy dic trung ciia cac nguyén
liéu (cao chiét nude tir r& Ba kich tim, cao dinh chuan Ba kich tim, cao chiét tong
nha dam) d3 bi dich chuyén khi dugc nano hoa trong san pham. Cu thé, cac dao
dong dic trung cua lién két O-H cia cao chiét nude tir ré Ba kich tim 3394, cao
chiét tdng nha dam 3434 va cao dinh chuén Ba kich tim 3381 déu bi dich chuyén
trong phd ctia san pham 3432. Tuong tu nhu vy, lién két d6i C=0 & cao chiét tong
nha dam 1590, cao chiét nudc Ba kich tim 1641 va cao dinh chuén Ba kich 1640
cling thay déi s6 séng khi xuét hién trong phd cta san pham nano 1642. Ngoai ra, su
thay dbi khong qua nhiéu ctia dao dong C-O-C cua céc chat ban dau (cao chiét nude
Ba kich tim 1032, cao dinh chuén Ba kich tim 1034) so v&i ctia san phdm 1076 ciing
g6p phan chimg minh su bién ddi vé cdu triic cta cac thanh phin trong san pham so

v6i nguyén liéu ban dau. Sy dich chuyén cia cac pic trong pho ctia san pham nano
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so véi phé cta cac hop chit ban dau thé hién sy nano hoéa cao dinh chuin Ba kich
tim phdi hop vdi cao chiét tong nha dam bang cao chiét nuéc Ba kich tim d3 xay ra.

Hinh 3 13 hinh anh FESEM ctia nano cao dinh chuén Ba kich tim, kich ¢& cta
céc tiéu phan nano cao dinh chuin Ba kich tim kh4 nhé va ddng déu, c6 dang hinh
cdu va phan bd dong déu véi dudng kinh trong khoang 50-70 nm. Két qua phan bd
kich thuéc theo phuong phap DLS (hinh 4) ciing khang dinh lai hé nano cao dinh
chuin Ba kich tim thu dugc ¢6 phan bd kich thude hep, kich thuéc trung binh
khoang 67 nm. Hé nano cao dinh chuan Ba kich tim dugc dénh gia kha bén viing
thong qua gié tri thé zeta am 13 -36,2 mV (hinh 5).

Theo mot phuong an khac, sang ché dé cap dén hé nano cao dinh chuin Ba
kich tim thu duogc theo phuong phap ciia sing ché.

Péc tinh va tac dung chéng lodng xwong cia nano cao dinh chuan Ba kich tim
dugc danh gia thong qua céc thtr nghi€m sinh hoc in vitro.

- Xac dinh tac dong dén su hoat dong ctia enzym alkalin phosphataza (ALP)
trong té bao MC3T3-E1 cho thiy hoat dong ciia ALP ting cudng & muc c6 y nghia
théng ké dudi tac dong cta nano cao dinh chuan Ba kich tim & nong d6 25 pg/ml
(P<0,05) véi mirc hoat tinh dat 112,19%. Tuy nhién, miu ddi chimg duong
(Alendronat) cho thay hoat tinh gy doc t& bao va chwa thé hién hoat tinh cam tng
ALP, hoat dong cia ALP gidm manh nhung chua & mic c6 y nghia théng ké
(P>0,05) véi muac hoat tinh dat 85,57-90,47% (bang 1).

- Xac dinh kha ning ting cudng tong hop colagen ctia té bao MC3T3-El cho
thay hoat dong tong hop colagen duoc ting cudng ¢ muc ¢6 ¥ nghia théng ké dudi
tac dong ctia mau BNI & ndng d6 25 pg/ml (P<0,05) v6i mic hoat tinh dat
106,50%. Trong khi d6, hoat dong tong hop colagen duoc ting cudng & mirc ¢ ¥
nghia thdng ké dudi tic dong ctia mau d6i ching duong & tit ca cac ndng do nghién

ctru (P<0,05) véi mue hoat tinh dat 109,14 - 116,74% (bang 2).
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- X4c dinh kha ning kich thich tao khoang canxi ctia t& bao MC3T3-El cho
thay hoat dong tao khoang canxi dugc ting cudng & mic ¢ ¥ nghia théng ké dudi
tac dong cua miu BN1 & ndéng d6 100 pg/ml (P<0,05) véi mic hoat tinh dat
155,88%. Pong thoi, mau déi chimg duong cho thiy hoat dong tao khoang dugc
tang cudng & muc cd y nghia théng ké & tat ca cac ndng do nghién ctru (P<0,05) voi
muc hoat tinh dat 109,14 - 116,74% (bang 3). Hinh anh té bao duogc thé hién trén
hinh 6.

Vi du thwe hién sang ché

Dong t€ bao thir nghiém tac dung chéng lodng xwong in vitro: nguyén bao
xuong chudt MC3T3-El duoc cung cip béi ngan hang té bao ATCC (Manassas,
Virginia, USA).

Thiét bi:

M4y rung siéu 4m, may déng kho, kinh hién vi soi nguoc ¢6 chup anh, Box
Jlaminar, ti 4m CO,, may doc ELISA (Bio-Rad), cac vt liéu nudi cdy té bao, phong
thi nghiém va cac diéu kién nuoi ciy té bao.

Phuong phép nghién ctru vat licu

- Phé hdng ngoai FTIR (FTIR SHIMADZU Spectrophotometer)

- Kinh hién vi dién tir quét FESEM (Hitachi S-4800)

- Thiét bi do kich thudc va thé zeta (Nano ZS - Malvern-UK)

Phuong phép thtr nghiém sinh hoc:

- Xac dinh su phat trién cua té bao MC3T3-E1 duéi tac dong cta chét nghién
cu biang phuwong phidp MTT (3-[4,5-dimetylthiazol-2-y1]-2,5-diphenyltetrazol
brom) théng qua sy hinh thanh san pham formazan mau khi dua MTT vao giéng té
bao duéi tac dong clia enzym trong té bao sdng. Céac t& bao duge 0 vdi chét thi
trong ti 4m 37°C, 5% CO, trong 3 ngay. % sbng sot té bao dugc danh gia bing may
ELISA Plate Reader (Bio-Rad), doc két qua ¢ budc song 490 nm.
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- Panh gia sy hoat dong cua alkalin phosphataza (ALP) bing ALP Assay Kit
(Abcam, Cambridge, England) theo huéng dan ctia nha san XUét.

- Panh gia kha ning kich thich tao colagen bang phuong phap nhudém Sirius
red. Kha niang kich thich tao colagen dugc danh gia thong qua gié tri mat do quang
dugc xac dinh biang may do ELISA (Bio-Rad) & budc séng 550nm.

- Pénh gi4 kha ning kich thich tao khoang bing phuong phap nhuém Anizarin
red S. Kha ning kich thich tao khoang (% tao canxi) dugc danh gia thong qua gia tri
mat d6 quang & budc séng 561nm bang may do Microplate Reader (Biorad).

Phuong phap tinh toan va xir Iy két qua: Cac s6 liéu duoc xir i trén Excel,
duoc trinh bay dang mean + SD. Céc thuit toan théng ké Student's t-test, F*test va
phuong phap phan tich phuong sai mdt nhan tb ngfiu nhién (one way ANOVA) dé
kiém tra su sai khéc c6 y nghia so véi dbi chimg am, véi P<0,05 duoc coi 14 sai khac
c¢6 ¥ nghia vé mit thdng ké sinh hoc.

Vi du 1. Phuong phap chiét tach cao dinh chudn Ba kich tim v cao chiét nuéc Ba
kich tim tir r& Ba kich tim (Morinda officinalis How.)

R& Ba kich rt 161, chia nhé, sdy khé sau d6 nghién thanh bot min. Ngam 100g
bot Ba kich trong 1L dung méi ruou etylic tuyét dbi: nude cét theo ty 1& vé thé tich
7: 3, nhiét do chiét 1a 70°C trong 24 gid, 14y dich chiét, lap lai 3 1an dé chiét hoan
toan. C6 quay chan khong dich chiét Ba kich t6i khi thanh cao dic (d6 am < 20%);
sau d6 sy tinh & 60 - 70°C dén khi do am < 5%. Tén, ray cao kho Ba kich thanh bot
min.

Chiét tach phan doan cao dinh chuén Ba kich tim gidu antraquinon va iridoit:
Cao chiét Ba kich duoc phan tan trong nudc, sau d6 lic hdn hop véi dietyl ete va
etyl axetat. Dich chiét dietyl ete va etyl axetat sau d6 duoc cit quay dé loai hoan
toan dung méi hitu co, thu duge hdn hop antraquinon. San pham dugc tinh ché bing

cach hoa tan can antraquinon trong ete va lap lai budc chiét véi nuée nhi€u lan.
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Phan b3 dugc liéu sau khi tach cao dinh chuin thu dugce dé khé tu nhién cho
bay hét con, sau d6 duoc dua vao binh chiét hdi luu, chiét 4 1an bing nudc cét, loc
thu duoc dich chiét nu6e. Loai céc protein bang cach tia ching bang hén hop n-
butanol-cloroform (theo ty 18 vé thé tich 1a 1:4), ly tAm loai tha. Dé tach cac ‘sacarit
khoi céc axit hitu co, vitamin bang lugng 16n etanol, loc v.v. va thu duoc céc sacarit
tinh khiét, tia ching. Hoa tan lai trong nu6c cét, loai tap bang sic ki trao ddi anion.
Dich loc thu duoc duoc tia qua dém bing etanol lanh, sy kho. Polysacarit va
oligosacarit duoc tach riéng bang cach cho két tinh phan doan theo d6 con ting dan,
polysacarit két tinh & ngay ndng d6 cdn thap. Oligosacarit két tinh & ndng d6 cdn
cao hon.

Vi du 2. Phuong phép chiét tach cao chiét tong nha dam

Than nha dam duogc ria sach, got vo. Chiét nha dam trong con bang cach
ngdm 100g nha dam trong 1L ruou etylic tuyét d6i & nhiét d6 70°C trong 24 gid. Sau
khi thu duoc dich chiét, tiép tuc chiét lai trong rugu etylic thém 2 14n nita, dé chiét
duge hoan toan. Dich chiét thu duoc 14 téng dich thu dugc sau 3 14n chiét. Co quay
chan khong dich chiét nha dam t6i khi thanh cao dic (46 4m < 20%); sau do6 siy tinh
& 60 - 70°C dén khi d6 am < 5%.

Vi du 3. Phuong phép san xuét hé nano cao dinh chuén Ba kich tim

Hoa tan 100 mg cao chiét nude tir r& Ba kich tim trong 100 mL nuéc cit hai
1an. Ddng thoi, hoa tan hoan toan 100 mg phan doan cao dinh chuan Ba kich tim vao
100 ml ruou etylic tuyét dbi. Cho tir tir véi tbc do 0,5mL/phut dung dich chira phan
doan cao dinh chuin Ba kich tim trong cdn vao dung dich chtra cao chiét nuéc Ba
kich tim, khudy déu trén may khudy tir v6i tdc d6 khudy 600 vong/phit & nhiét do
phong trong vong 2 gid. Hoa tan 80 mg cao chiét tong nha dam vao 80 ml rugu
etylic tuyét dbi. Cho tir tir v6i téc d6 0,5mL/phit dung dich chira cao chiét tong nha
dam trong cdn vao dung dich trén, khudy déu véi tbc d6 khudy 600 vong/phit trong

48 gid. Tiép d6, dung mdi duoc cho bay hoi tir tir & nhiét d6 phong trong thoi gian

-11-



31505

24 git. Phan dung dich chira nano cao dinh chuin Ba kich tim duoc dem di dong
kho thu dugc dang bdt nano cao dinh chuan Ba kich tim. Kich thuéc hat nano do
dugc khoang tir 50-70 nm.
Vi du 4. Thir nghiém danh gia hoat tinh bi€t hod nguyén bao xuong thanh té bao
xuong

Té bao tién nguyén bao xuong MC3T3-E1 1 loai té bao c¢6 kha ning biét héa
thanh cac té bao tao xuong. Trong qua trinh biét hoa, t& bao MC3T3-El thé hién
nhitng dic diém dic trung cta nguyén bao xwong nhu san xuat alkalin phosphataza
(ALP), ting cudng téng hop colagen 1a chat nén ngoai bao tir procolagen va cubi
cung 1a tao khoang trén chét nén ngoai bao. Vi viy, dong té bao nay dugc sir dung
rong ri trén thé giéi dé danh gia kha ning chéng loing xwong cia cic mau nghién
ctru. Cac chi tiéu nhu kha ning kich thich tao ALP, kha ning ting cudong tong hop
colagen va kha ning ting cudng tao khoang 14 cac ddu hiéu dic trung cho kha ning
chéng loing xuong.

Tac dong ctia miu nghién ciru dén hoat dong ctia ALP trong té bao MC3T3-
E1 khi so sanh v6i dbi chimg 4m va dbi chimg dwong (Alendronat) dugc thé hién
dudi dang % hoat tinh & bang 1.

Bang 1. Tac dong ctia mau nghién ciru dén hoat dong ctia ALP

e

Nano cao dinh chuan

Bakich tim

93,91

50 102,63 97,44 | 0,5 88,73 96,25
25 112,19 | 101,06 | 0,25 90,47 97,29
Déi chimg 4m 100,00 | 100,00
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Téc dong ctia mau nghién ciu dén kha ning ting cudng tdng hop colagen clia
| té bao MC3T3-E1 khi so sanh véi ddi chimg am va d6i chimg duong (Alendronat)
duoc thé hién duéi dang % hoat tinh & bang 2.

Bang 2. Tac dong ctia mAu nghién ctru dén su téng hop colagen

| Nano cao dinh chu?
_ Bakichtim

109,14*

50 100,11 | 97,44 0,5 | 115,09%
25 106,50% | 101,06 | 0,25 | 116,74*
Péi chimg 4m 100,00 | 100,00

T4c dong ctia mau nghién ciu dén kha ning ting cudng tdng hop colagen clia
té bao MC3T3-E1 khi so sanh v&i ddi chimg am va d6i chimg duong (Alendronat)
sau duoc thé hién duéi dang % hoat tinh & bang 3.

Bang 3. Tac dong ctia cac mau nghién ctru dén su tao khoang

Pi ching
Wohoat |

- e tinh %tébaosﬁng
155,88%* 4523 17,03
50 91,43 103,09 0,5 | 201,57** 90,98
25 86,89 103,46 0,25 | 159,53%* 102,51
Dbi ching 4m | 100,00 | 100,00

Hé nano cao dinh chuan Ba kich tim da thé hién kha ning cam tng biét hoa
nguyén bao xuong va chéng lodng xwong & mitc ¢6 y nghia thdng ké (P<0,05) khi
tang cudng hoat dong ctia ALP, tong hop colagen & ndng d6 25 pg/ml; ting hoat

dong tao khoang canxi & ndng d6 100ug/ml. So véi hé nano cao dinh chuin Ba kich
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tim, miu ddi chimg dwong d3 thé hién kha ning cam tmg biét héa nguyén bao
xuong va chdng lodng xwong & mic c6 ¥ nghia théng ké (P<0,05) khi ting cudng
hoat dong tong hop colagen, tao khoang manh & ndéng d6 0,5 va 0,25 pg/ml. Tuy
nhién, mau déi ching duong cho thiy hoat tinh gdy doc té bao va chua thé hién hoat
tinh cdm ung ALP.
Kha nang timg dung trong cong nghiép

Loang xuong 13 cdn bénh thudng gép & con nguoi tir giai doan trung nién tré
vé gia, dic biét 1a trén phu nit. Tai Viét Nam, ty 18 dan s budc vao do tudi gia héa
va s luong ngudi gia dang ngdy cang ting cao. Do vay, nhu cdu vé cac san phim
cho phong va chéng lodng xuong dang ngdy cang mé rong. Tai Viét Nam, cc san
phim ¢6 ngudn gbc tir thién nhién dang dan chiém duoc niém tin tir nguoi tiéu ding
do hiéu qua tic dung t6t va than thién v6i méi trudng. Cung véi d6, nhitng chinh
sach trong viéc phat trién ngudn cay dugce ligu ciing nhu céc cong nghé ché bién, san
xut hién dai cho céc san phdm c6 ngudn gbe thién nhién ciing duoc khuyén khich
va dau tu manh mé&. Ba Kich tim 12 mot trong nhitng loai dugc liéu cta Viét Nam
duoc sir dung tir 1du doi vai tac dung cai thién suc khoe cta con nguoi. Tuy vay, cac
san pham san xuét tir Ba Kich tim m&i chi tdn tai dudi dang ct thd hodc ngam ruou,
didu nay gdy céan tr& viée thuong mai san phdm t6i tay nguoi tiéu dung. Hién nay,
chua c6 san phdm ndo tir Ba Kich dudi dang thuc pham chitc ning dugc bao ché
phtt hop véi moi dbi tugng tidu ding. Hé nano cao dinh chuin Ba kich tim c6 tac
dung phong ngira va hd trg didu tri bénh lodng xuong dugce nghién ctru, phét trién
san xudt trén quy md cong nghiép hira hen s& thu hiit dugc sy quan tdm 16n tir thi
truong. Cong nghé hién dai dugc phat trién bdi chinh cac nha khoa hoc Viét Nam
cho phép tao ra san phdm c6 chét lugng tot v6i chi phi gia thanh hop 1y, pht hop véi
nguoi ti€u dung.

V& kinh té, san phdm nano cao dinh chuan Ba kich tim nay c6 thé déng gbp
cho viéc stt dung duoc licu chiét xuét tir cdy cd Viét Nam, giup khai thac c6 hiéu

qué tiém nang thién nhién. Néu thanh cong c6 thé timg budce thay thé cac duoc phdm
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nhap khéu dit tién. Ba kich 1a mot gidng cay rat phd bién & mot sd tinh phia Bic.
Viéc nano hoa dugc chét tir cdy Ba kich va Nha dam, dé tang hiéu qua sir dung,
giam thiu tac dung phu, giam liéu lugng st dung trén ngudi ding s& mang lai mot
hiéu qua kinh t€ rat 16n.

V& mat x3 hoi, lodng xuong duoc danh gia 1a mot trong nhitng bénh man tinh
tiéu tén nhiéu chi phi diéu tri nhét, tuong duong véi bénh dai thdo dudng va cao hon
nhidu so vé6i hai bénh ung thu & phu nit 1 ung thu vi va ung thu ¢d tr cung. Bén
canh do, lodng xuong cling di va dang la ganh nang cho chuong trinh cham soc stic
khoe ngudi dan. Vi thé, nhu ciu cia thi trudng thude vé thude diéu tri trong nude 1a
rit 16n. Cac thudc ting cudng sinh luc va chdng lodng xwong dang luu hanh trén thi
trudng hdu hét 12 san phidm nhap ngoai véi gia thanh dét, khong phai tt ca cac bénh
nhén déu c6 thé tham gia diu tri duoc. Vi nhu cau ngay cang ting nhu vay, viéc co
mdt san phim c6 hidu qua, gia thanh ré do dugc ché tao trong nudc (gia vat lidu va
nhan cong ré) s& d4p tmg duoc mong doi cta thi truong. Va nhan vin hon 14 s6 bénh
nhan dugc diéu tri s& ting 1én nhiéu 14n khi gi thanh cta san phim ré, phit hop véi
kinh té ctia nu6e ta hién nay. Pdng thoi, gop phan lam giam chay mau ngoai té khi
phai nhép thudc & nude ngoai. Viée san xudt vét lidu nano trong nudc s& tan dung
duge ngudn nguyén liéu trong nude, dong thoi gop phan tao thém cong viée cho

nguoi lao dong.
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YEU CAU BAO HQ

1. Phuong phap san xuét hé nano cao dinh chuin Ba kich tim (Morinda officinalis
How.) bao gdm céc bude:

(i) hoa tan cao chiét nu6c tir r& Ba kich tim chira polysacarit va céc
oligosacarit trong nudc ct, v6i ty 18 khdi lugng ctia cao chiét nude Ba kich tim va
thé tich nudc cat 1a 1:1;

(ii) phan doan cao dinh chuin Ba kich tim gidu antraquinon va iridoit dugc
hoa tan trong ruou etylic tuyét dbi, trong d6 ty 18 khdi lwong cao dinh chuan Ba kich
tim: thé tich ruou etylic 13 1:1, rdi nhé tir tir, t&t hon 13 vdi tée d6 0,5mL/phit vao
dung dich thu dugc & bude (i) theo ty 18 1:1 (vé thé tich) trong didu kién nhiét do
phong, khudy déu véi tbe d6 khudy 600 vong/phut trong 2 gid;

(iii) hoa tan cao chiét tong nha dam trong ruou etylic tuyét d6i, trong d6 ty 18
khdi lugng cao chiét nha dam:thé tich ruou etylic 1a 1:1;

(iv) nho tir tir, t8t hon 13 & téc d6 0,5mL/phut, dung dich chira cao chiét tong
nha dam véao dung dich thu duoc & budc (ii) trong diéu kién nhiét d6 phong, téc do
khudy 600 vong/phut véi ty 18 thé tich ctia dung dich chira cao chiét tong nha dam:
dung dich thu duoc & bude (i) 1a 1: 2,5 va khudy déu trén may khudy tir & nhiét do
phong trong 48 gio;

(v) lam bay hoi dung moéi tr tir & nhi€t d§ phong trong thoi gian 24 gid; va

(vi) lam déng khé dung dich chira nano cao dinh chuin Ba kich tim thu duoc
& budc (v) dé cho ra hé nano cao dinh chuén Ba kich tim & dang bot mau vang nhat,
mui thom, kich thuéc hat nano thu duoc nam trong khoang 50-70nm.

2. Hé nano cao dinh chudn Ba kich tim (Morinda officinalis How.) dugc san xuét

bang phuong phép theo diém 1.
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Hinh 1. So d6 quy trinh san xut san pham dang bot nano cao dinh chuén Ba kich

tim
Cao dinh chuén Ba kich Cao chiét nudc tir ré Ba
tim + ruou ethylic kich tim + nudc
Hoa tan Hoa tan

= _E

Khudy 600 vong/phut, to 25°C

Khudy trong 48h

\ 4

Cao chiét tong Nha dam

Thém tur tur

Bay hoi dung méi

A4

bong kho

A4

San phim
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Hinh 2. Phé FT-IR cta (1) Cao chiét nuwéc Ba kich tim, (2) Cao dinh chuin Ba
kich tim, (3) Cao chiét tng Nha dam, (4) Nano cao dinh chuén Ba kich tim

3342
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1000 1500 2000 2500 3000 3500 4000
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Hinh 3. Anh chup FESEM ciia nano cao dinh chuan Ba kich tim

IMS-NKL 5.0kV 4.5mm x80.0k SE(M)

Hinh 4. Phan bd kich thuée ctia nano cao dinh chuén Ba kich tim

% <

o
t

Kich thudc (nm)
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Hinh 5. Thé Zeta ctia nano cao dinh chuén Ba kich tim

400000

+

300000 *

- -
<

o 200000
n

100000 *

-100

0
Thé Zeta (mV)

100 200

Hinh 6. Tac dong ctia Nano cao dinh chuén Ba kich tim, Déi chirng am va DPéi
chimg duong (Alendronat) & cac ndng do khac nhau téi su tao khoang canxi trén té
bao MC3T3-El

Nano cao dinh
chuén Ba kich tim

(100pg/mL)

Nano cao dinh
chuén Ba kich tim

(50pg/mL)

Nano cao dinh

chuén Ba kich tim

(25ng/mL)

Doi chirng am

Pbi chitng dwong
(1 pg/mL)

Pbi chirng dwong
(0,5 pg/mL)

Pbi chirng dwong
(0,25 pg/mL)
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