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MO DAU
1. Dit van dé

Cong nghé nano 1a mdt linh vyc nghién ciru hién dai lién quan dén thiét ké, tong
hop va phén tich cac cdu trac hat c6 kich thudce tir khoang 1- 100 nm. Dy 1a mot cong
nghé tién tién hién da va dang co tac dong dang ké, gop phan rat 16n trong hau hét cac
nganh va linh vyc cua xa hdi do nhitng lg1 ich mang lai nhu: tao dugc san phém an toan,
hi€u qua véi kha nang irng dung cao.

Selen (selennium - Se) 1a nguyén t6 vi lwong quan trong va rat can thiét cho ngudi
va dong vat. Selen anh hudng lon dén cac hoat dong sinh hoc nhu céc hoat tinh chéng
oxy hoa, trc ché té bao ung thw, khang virus, vi khuan, dic biét 1a hoat tinh ting cudng
mién dich. N6 tham gia vao cu tric coenzyme cia glutathione peroxydase, 1a mot chat
chbng oxy hoa, gitt vai tro quan trong bao vé co thé chdng lai tic hai ciia cac gdc tu do.
Tuy c6 mit trong co thé voi ham luong rat it nhung selen lai dong vai tro rat quan trong
d6i véi stre khoe. Su thiéu hut selen c6 thé ddn dén mot sé bénh nghiém trong nhur ung
thu, tim mach va réi loan mién dich hodc gay uc ché mién dich, trong khi do viéc bo
sung selen voi lidu thap c6 thé 1am ting hodc phuc hdi cac chirc ning mién dich
(Skalickova va ctv, 2017). Céc hat nano selen (SeNPs) thu hut nhiéu su nghién ctru va
g dung nho tinh kha dung sinh hoc cao va doc tinh thap hon cac dang selen vo co va
hitu co (Rayman va Phil, 2000). Hién nay chwa c6 san phim nano selen nao duoc thuong
mai dé sir dung cho vét nudi, thiy san hay cho nguoi, do d6 viéc tong hop tao san pham
nano selen nham danh gia cac hoat tinh sinh hoc ctia chiing va hudng téi 1am thyc pham
chirc ning dé tang cuong cac hoat dong mién dich 1a rat can thiét nham ting cuong stc dé
khang va hd tro trong diéu trj bénh.

Hau hét cac nghién ciru dé tong hop SeNPs chu yéu st dung cac phuong phap nhu
nhiét do, vi sdng, ap suat, hoic str dung chat khtr (ascorbic acid, axetic acid, oxalic acid,
gallic acid, hydrazine, natri borohydride) (Zhang va ctv, 2004; Hou va ctv, 2014; Yu va
ctv, 2016, Cui va ctv, 2018 v.v). Cac phuong phap nay kha phd bién, dé thyc hién,
khong ton nhiéu thoi gian tuy nhién ton tai mot s6 han ché nhu kich thudce hat 16m, n6ng
d6 va o dong déu san pham thap dong thoi do tinh khiét khong cao va con ton tai nhiéu
chat khtr. Trong khi d6 tong hop bang phuong phép chiéu xa dugc cho 14 ¢6 nhiéu wu
diém nhu d6 khir d6ng déu nén tao san pham c6 d6 dong nhat cao, khong sir dung chat
khtr nén do tinh khiét cao, dé dang diéu chinh kich thuéc hat va ndong do san pham, co
thé tao san pham c6 chat 6n dinh nhu mong mudn, dé dang trién khai & quy mé 16n
(Hien va ctv, 2018).

Tuy nhién, cac hat SeNPs dang nguyén td d& bi két cum lai v6i nhau 1am tang kich
thudc hat va giam hoat tinh, do d6 chat 6n dinh dong vai trd mot mang ludi bao boc dé
ngan su két cum cta hat nano selen, nham duy tri hoat tinh sinh hoc. Nhiéu nghién cuu
chi ra hat SeNPs két hop vai cac chat on dinh nhu polysaccharide gitp chong kha ning
két cum, tuong thich sinh hoc tdt hon va hoat tinh sinh hoc cao (Jia va ctv, 2015; Hien



va ctv, 2018; Duy va ctv, 2021). S-glucan 1a mét loai polysaccharide pho bién trong
nhiéu loai vi sinh vét va thuc vét, nhin duoc nhiéu su chu y do ¢6 c4c hoat tinh sinh hoc
quy nhu: giam cholesterol, trc ché té bao ung thu, khang viém, chdng oxy héa va hd tro
chtrc ning mién dich, dic biét 13 -glucan tir nAm men. Pay 1a polysaccharide c6 do
phan nhanh cao do d6 duoc str dung 1am chat 6n dinh gitp cac hat nano phan tan tét,
6n dinh hon, chdng két ty hat sau qua trinh tong hop. -glucan chira cic nhom chire giau
dién tir chang han nhu nhom —CHz va —OH, gilp 6n dinh SeNPs théng qua lién két
hydro va twong tac tinh dién véi cac hat nano. Cho dén nay c6 rat it nghién ctru str dung
str dung S-glucan lam chét 6n dinh trong tong hop SeNPs. Pic biét 1a chua c6 cong bd
nao sir dung f-glucan tan trong nuéc tach chiét tir thanh té bao nAm men lam chét 6n
dinh. Xuét phat tir nhitng Iy do trén, nghién ctru: “Nghién ciru tong hop SeNPs/S-glucan
c6 hoat tinh sinh hoc bang phuong phap chiéu xa” dugc thuc hién. Nghién ciru hudng
dén tong hop ché pham SeNPs 6n dinh trong polymer tu nhién f-glucan véi kha ning
6n dinh tot, ddng thoi danh gia hoat tinh chéng oxy hoa, trc ché té bao ung thu gan, ting
cuong mién dich ctia ché pham sau khi tong hop, tir d6 dinh huéng tng dung SeNPs/f-
glucan 1am nguyén liéu trong san xuit san pham ting cuong stc dé khang va hd tro trong
diéu tri bénh.
2. Muc tiéu nghién ciru

Xay dyng thanh cong quy trinh va tong hop duoc ché pham SeNPs 6n dinh trong
S-glucan (SeNPs/g-glucan) co hoat tinh sinh hoc bang phuong phap chiéu xa gamma
Co-60.

Muc tiéu cu thé

- Xay dung duogc quy trinh téng hop ché pham SeNPs 6n dinh trong S-glucan tan
trong nudc ¢ hoat tinh sinh hoc bang phuong phap chiéu xa gamma Co-60.

- Tong hop thanh cong ché pham SeNPs/f-glucan cé hoat tinh sinh hoc bing
phuong phap chiéu xa gamma Co-60.

- Panh gia dugc hoat tinh chong oxy hoa, tic ché té bao ung thu gan HepG2 va
ting cuong mién dich ctia ché pham SeNPs/f-glucan tong hop bang phuong phép chiéu
Xa.

3. Y nghia khoa hgc ciia luin 4n

Két qua nghién ctru cta dé tai 1a cac co sd dir liéu khoa hoc rat c¢6 ¥ nghia trong
viéc cung cap cac thong sd trong quy trinh tong hop ciing nhu cc yéu td anh huéng dén
qua trinh tong hop SeNPs/f-glucan bang phuong phép chiéu xa. Két qua nghién ciru
ctia luan an con cho thiy SeNPs/A-glucan tong hop duge ¢6 hoat tinh chéng oxy hoa,
trc ché té bao ung thu, hoat tinh ting cudng mién dich. Két qua nghién ctru cua ludn 4n
c6 thé str dung 1am tai liéu tham khao cho nghién ctru, giang day va chuyén giao cong
ngh¢.



Két qua dat dugc cua dé tai s& tao tién dé cho dé tai khoa hoc nghién ctru sdu hon
vé viéc tmg dung blrc xa gamma dé tong hop vat liéu nano selen 6n dinh trong S-glucan
noi riéng va polysaccharide noi chung.

4. Y nghia thue tién ciia luin an

Pé tai dd dua ra dugc quy trinh cong nghé tong hop ché pham SeNPs/-glucan
dang bot co6 hoat tinh sinh hoc cao va do on dinh tdt, tao thuan loi trong qua trinh bao
quan, van chuyén va ting kha ning ing dung dé san xuit cac san phim ting cudng mién
dich, trc ché ung thu bao vé suc khoe.

Hién nay chi c6 cc san pham bo sung selen & dang vo co va hitu co, do dé ché
pham SeNPs hira hen 1a nguyén liéu c0 trién vong tng dung cho san xuat thuc pham
bao vé strc khoe chong oxy héa, tc ché ung thu va ting cudong mién dich thé hé méi an
toan va hiéu qua cao.

5. Tinh méi cta ludn an

Luan 4n 12 nghién ctru dau tién tong hop thanh cong ché pham nano selen on dinh
gamma Co-60 vdi tinh 6n dinh t6t va hoat tinh sinh hoc cao.

Nghién ciru dd danh gia mot cach chi tiét hoat tinh ting cuong mién dich cta ché
pham SeNPs/f-glucan trén mé hinh chudt gay suy giam mién dich bang cytoxan thong
qua cac chi s6 mién dich trong mau ngoai vi (WBC, lympho, té bao B, té bao NK, té
bao CD4, 1gG, IgM, IFN-a va TNF-5), trong tiy xwong (WBC, bach cau lympho va té
bao CD34) va trong lach (Chi so lach, IgG, IgM, IL-2, TFN-o va IFN-y).

Nghién ctru da xac dinh dugc co ché we ché té bao ung thu gan HepG2 la thong
qua cam (g apoptosis va trc ché chu ky phan chia té bao.

Ché pham SeNPs/g-glucan ché tao bang phuong phap chiéu xa 1a ché pham cong
nghé cao c6 ngudn gdc tu nhién va cé trién vong tng dung dé san xuat thyc phim bao
vé stic khoe thé hé méi hd tro ting cudng mién dich va hd tro phong tri ung thu an toan
va hi¢u qua.

=)

. Péi twong nghién ciru

Chu6t nhét tring dong BALB/c sir dung danh gia hoat tinh ting cuong mié dich
trén mo hinh chudt bi suy gidm mién dich;

Dong té bao ung thu gan HepG2, té bao nguyén bao soi 1929 sir dung danh gia
hoat tinh trc ché t& bao ung thu.
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. Pham vi nghién ciru

- Téng hop SeNPs sir dung phuong phép chiéu xa tia y Co-60 va 6n dinh trong -
glucan tach chiét tir thanh té bao nim men c6 Mw thap.

- Nghién ctru danh gia hoat tinh chéng oxy hoa cua SeNPs/g-glucan sir dung phuong

phap bt goc tu do ABTS".



- Panh gia doc tinh cap cua SeNPs/f-glucan dugc thuc hién trén chudt BALB/c.

- Pénh gia hoat tinh tang cuong mién dich cia SeNPs/f-glucan duoc thuc hién trén
md hinh chudt BALB/c bi gay suy giam mién dich bang cytoxan.

- Panh gia kha nang wc ché té bao ung thu st dung dong té bao ung thu gan HepG2
va dong té bao nguyén bao sgi L929.

Chuwong 1. TONG QUAN

Nano selen (SeNPs) 1a mot dang selen, c6 nhiéu tiém ning tmg dung trong céac
linh vuc y hoc, chan doan, tri lidu dugc coi 1a vat liéu day hira hen, thu hat nhiéu sy chu
¥ nho tinh kha dung sinh hoc cao va doc tinh thip hon cac dang selen vé co va hitu co.
Uu diém cuia SeNPs 1a kha ning sir dung selen ¢ trang thai oxy hoa khong (Se nguyén
t6-SeP), c¢6 doc tinh thap va sinh kha dung tuyét voi hon so véi céc trang thai oxy hoa
khac (Se**, Se®*) (Wang va ctv, 2007). Tuy nhién, né thuong khong 6n dinh va dé
chuyén thanh dang khong hoat dong. Mac du vay, su on dinh cta n6 c6 thé dat dugc
bang cach dong gbi vao cac phuong tién nano thich hop. Viée str dung cac chét 6n dinh
trong tong hop nano selen co thé giup ting do 6n dinh cia ching. Cac chat 6n dinh
trong tong hop nano selen thuong st dung 1a cac polymer tong hop nhu polyvinyl
alcohol (PVA), polyvinyl pyrrolidon (PVP), v.v. cac chat hoat dong bé mat nhu sodium
dodexyl sunfat (SDS), tween 80, v.v. cdc polymer tu nhién nhu chitosan, alginate,
gelatin, gum arabic, v.v. Do d6 tong hop nano selen c6 hoat tinh sinh hoc cAn quan tam
dén kich thudc thu nhan duoc, su phan b6 kich thuée va do 6n sinh cua chang.

B -glucan 1a mot chudi cac D-glucose hay con goi 1a polysaccharides duoc két ndi
thong qua lién két glycosid. f-glucan c6 mat trong cac thanh té bao ctia nhidu ngudn tir
tu nhién nhu vi khuan, ndm men nhu Saccharomyces cerevisiae, cac loai nAm nhu
Aspergillus sp. va Agaricus, sp. tao, nAm an nhu nim linh chi, ndm bao ngu va céc loai
ngil cbe nhu yén mach, lia mach, lia mi va lua mach den. (Gunjan va ctv, 2017)

Phuong phap tong hop nano selen str dung cong nghé birc xa gamma Co-60 dugc
xem 1a phuong phéap hiéu qua dat hiéu suat cao. Nhiéu nghién ctru trong nudc va thé
gidi da chting minh hiéu qué ctia phuong phap chiéu xa tia gamma C0-60 tong hop nano
kim loai hiéu qua hon so vdi phuong phap hoa hoc va sinh hoc (Luan va ctv, 2014). Co
ché qua trinh téng hop nano selen bang phuong phap chiéu xa d6 13: Khi ngudn birc xa
c¢6 nang luong cao nhu tia X, tia gamma duogc chiéu vao dung dich chira cac ion Se**.
Se** bi khtr boi electron hydrat hda (e7aq) va hydrogen nguyén tir (H"), hai tac nhan khu
nay duoc tao ra trong qua trinh chiéu xa dung dich nudc (Nguyén Ngoc Duy, 2014;
Salah va ctv, 2009).

2.1. Vat liéu nghién ciru:

- p-glucan (tan trong nuéc, Mw = 25 kDa, d¢ tinh sach 92,5% dugc tach chiét tir
thanh té bao nAm men Saccharomyces cerevisiae theo quy trinh duoc céng bd bai Long
va ctv (2019) do Trung tdm Cdng nghé Sinh hoc TP. HCM cung cap.

- Selen dioxit (SeO,) dang tinh khiét dugc cung cap bai hing Sigma- USA.



- Cytoxan - cyclophosphamide (CTX) (Sigma), NaOH, ABTS (2,2 azinobis (3
ethylbenzothiazonline-6-sulfonate), MTT (3-[4,5-dimetylthiazol-2-yl]-2,5
diphenyltetrazol brom), DMEM (Dulbecco’s modified eagle medium), K2S20s, DMSO,
nuéc khir ion, ELISA Kit (IgM-ab133047; 19G-ab151276; 1L-2-ab223588, IFNy-
ab100689 and TNF «-ab208348) cua hdang Abcam (USA), DNAse - free RNAse A
(Thermo), Trypsin - EDTA (Sigma), propidium iodide (P1) (Sigma), Triton X-100
Penicillin - Streptomycin, FBS, phophate buffer saline (Sigma), BSA, Dulbecco’s PBS
(Biobasic).

- Chudt nhit trang dong BALB/c khoe manh ¢6 trong lwong 20 + 5 g/con dugc cung
cap bai Vién Té bao gbc, Truong Pai hoc Khoa hoc Ty nhién, Pai hoc quéc gia TP.
HCM.

- Dong té bao ung thu gan HepG2, nguyén bao soi L929 (ATCC # CCL-1) dugc
cung cap boi Trung tim Cong nghé Sinh hoc TP. HCM.

Céc thiét bi chinh: Ngudn xa Gamma Co-60 model GC-5000 (BRIT, An D). May
ly tam tdc d6 cao Himac CR22N (Hitachi, Nhat Ban). May dong kho Christ (Btic). May
quang pho tir ngoai GENESY 10S UV-Vis (Thermo, USA). May quang phd hong ngoai
bién d6i Fourier (FTIR) (Jasco, Nhat Ban). May Zetasizer Nano ZSP, model ZEN5600
(Malvern, Anh). Hé thong nhiéu xa tia X D8 Advance ECO (Bruker, Ptic), May phan
tich t& bao theo dong chay (Flow cytometry) ( FACSAria III- BD, USA), Ta u CO2
(PE-Nhat), Tt cdy an toan sinh hoc cap II AC2-4ES.

Thoi gian thue hién: Tir thang 09/2020 dén thang 5/2024

Pia diém thwe hién: Trung tdm Cong nghé Sinh hoc TP. HCM va Truong Pai hoc
Nong Lam TP. HCM

TAt ca cac thi nghi¢m trén chudt déu duoc thue hién theo huong dan dao dtc nghién
ctru dong vat ciia (AAALAC) va dugce Hoi dong Khoa hoc Trung tam Cong nghé Sinh
hoc Thanh phé H6 Chi Minh phé duyét (sé phé duyét: 380/QD-CNSH) va dugc cap
phép cia hoi dong Y duc truong Pai Hoc Nong Lam (AEC-NLU) theo sd
20210108NLU.

2.2. N§i dung cia ludn an

Noi dung 1: Tong hop nano selen on dinh trong -glucan c6 Mw thap va tan trong nuéc
bang phuong phap chiéu xa;

Noi dung 1.1: Khéo st cac diéu kién anh huéng dén qua trinh téng hop nano selen 6n
dinh trong S-glucan c6 Mw thip va tan trong nuée bang phuong phap chiéu xa;

Noi dung 1.2: Khéo sat do 6n dinh cua ché pham SeNPs/f-glucan tong hop bing
phuong phap chiéu xa;

Noi dung 2: Panh gia hoat tinh sinh hoc ctuia SeNPs/A-glucan tong hop bing phuong
phap chiéu xa;
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Noi dung 2.1: Xac dinh doc tinh cip cua ché pham SeNPs/A-glucan tong hop bang
phuong phap chiéu xa ;

Noi dung 2.2: Panh gia hoat tinh chéng oxy héa ciia SeNPs/g-glucan tong hop bing
phuong phap chiéu xa;

Néi dung 2.3: Panh gia hoat tinh ting cuong mién dich ciia SeNPs/f-glucan trén mo
hinh chudt giy suy gidm mién dich;

N@i dung 2.4: Panh gia hoat tinh ¢ ché té bao ung thu gan HepG2 ciia SeNPs/S-glucan.
2.2. Phuong phap nghién ctru

Nghién ctru st dung phuwong phap chiéu xa dé tong hop SeNPs/-glucan trén
ngudn gamma Co-60, sir dung phuong phap ly tim tdc do cao (50.000 vong phut) dé
thu hét nano selen va phén tich ham lwong mudi Se** con lai trong dung dich sau khi
chiéu xa.

Phén tich cac dic trung ctia san pham SeNPs trén cac phuong phép sau: Pho XRD
duoc xac dinh trén hé théng nhiéu xa tia X D8 Advance ECO (Bruker, Durc) sit dung
dng phat buc xa CuKa ((Ig= 1.5406 A, U= 40 kV, 1= 25 mA).Dé phén tich su trong tac
bé mit, cidc nhém chire dic trung va cac lién két giita cac hat nano tong hop véi cac
phan tir khac tham gia vao qua trinh tong hop SeNPs, tién hanh do phd hong ngoai
FTIR trén may quang pho hong ngoai (model 4700, Jasco, Nhat Ban). Kich thudc va
phan bb kich thudc hat SeNPs duogc xac dinh bang phuong phap do DLS sir dung thiét
bi Zetasizer (Nano ZSP, model ZEN5600 (Malvern, Anh). Kich thudc va phan bé kich
thudc hat SeNPs/S-glucan duoc xac dinh bang phuong phap chup anh TEM

Panh gi4 hoat tinh chéng oxy hoa in vitro dung dich keo nano SeNPs/A-glucan &
cac kich thude hat khac nhau va ndng d6 khac nhau dwa vao phuong phéap bét gbe tu do
ABTS*. Tao m6 hinh chudt suy giam mién dich bang Cytoxan. Phan tich cac chi s6
cytokine (IL-2, TNF-o va IFN-y) va immunoglobulin trong lach va huyét thanh (IgG
va IgM ) bang Kit ELISA (abcam, USA). Cac chi sé bach cau, té bao lympho, CD4,
CD34, té bao B, chi s6 mién dich trong mau ngoai vi va tity xuong ctia nhitng con chudt
thir nghiém dugc xac dinh bang phuong phap dém té bao dong chay trén hé théng phan
tich dong chay té bao (flow cytometry) FACTV (BD Science, USA).

Panh gia hoat tinh trc ché su phat trién té bao ung thu gan HepG2 ctia SeNPs//-
glucan theo phuong phap MTT (3-[4,5-dimetylthiazol-2-yl]-2,5-diphenyltetrazol
brome). Panh gia cam tng apoptosis di véi té bao HepG2 duoc bang phuong phan
tich dong chay té bao (flow cytometry) dugc dinh luong bang phan mém CellQuest Pro.

Chuwong 3. KET QUA

3.1. Két qua tong hop nano selen 6n dinh trong S-glucan c6é Mw thap va tan nuéc
biang phuwong phap chiéu xa
3. 1.1 Két qua x4c dinh liéu xa chuyén héa bio hoa

Két qua cho thiy ndng do Se** trong dung dich SeNPs/A-glucan sau chiéu xa giam
dan khi ting dan liéu chiéu xa, can lidu chiéu xa 1a 8 kGy dé khir hét toan bo 1 mM Se**



(~ 80 ppm) trong dung dich SeNPs/A-glucan. Liéu chiéu xa chuyén héa bdo hoa cua
dung dich SeNPs/s-glucan cé chira 40 ppm Se** la 4 kGy, 60 ppm Se** la 6 kGy, 80
ppm Se** 1a 8 kGy, 100 ppm Se** la 10 kGy va 120 ppm Se** la 12 kGy.
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Hinh 3.3. Anh hudng ctia ndng d6 Se** ban dau dén kich thude hat cua SeNPs trong
dung dich keo SeNPs/f-glucan

B

Két qua & hinh 3.3 cho thy, khi tong hop & cac ndng d6 nong do Se* khac nhau,
kich thudc hat SeNPs tao thanh ting dan khi ndng d6 Se** trong mau ting. SeNPs c6
nong do Se** ban dau 1a 80 ppm c6 kich thudc hat 1a 92 nm (dudi 100 nm) va phéan bd
kich thudc hat kha hep so v&i cac mau con lai.

3.1.3 Anh huéng ciia ndng do f-glucan dén kich thwée hat SeNPs/g-glucan
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Hinh 3.4 Anh huong ctia nong d6 chat 6n dinh S-glucan dén kich thudc hat cua
SeNPs trong dung dich keo SeNPs/f-glucan

3. 1.4 Anh huéng ciia suat lidu chiéu xa dén kich thuéc hat SeNPs/g-glucan

Két qua nghién ciru cling cho thay khi tang suat liéu gitip giam kich thudc hat va
phan bd kich thuée hat hep hon. Cu thé, kich thudc hat SeNPs duoc téng hop & suat
lidu chiéu xa 2,5; 5,0 va 10 kGy/gid 1an luot 13 109,3; 99,8 va 92,02 nm. Tai suat liéu
chiéu xa 12 10 kGy/gio SeNPs c6 khoang phan bé tir 40 - 200 nm trong khi tai suat liéu
chiéu xa 2,5 va 5 kGy/gio khoang phan bb kich thudc ctia SeNPs 1a 15 - 400 nm va 20
- 400 nm tuong Ung.

San pham dung dich keo SeNPs/S-glucan tong hop & suét liéu 10 kGy/gio voi kich
thudc hat nho va khoang phan bd kich thude hat hep nén rat phu hop dé lya chon cho
cac thi nghiém tiép theo trong nghién ctru nay.
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Hinh 3.5. Kich thudc hat caa SeNPs trong dung dich keo SeNPs/S-glucan tong hop &
cac suit lidu chiéu xa khac nhau

3.1.5 Anh hwéng ciia pH dén kich thwéce hat SeNPs/g-glucan



Kich thudc hat trung binh ctia SeNPs phu thudc kha nhiéu vao do pH cua mau va

kich thudc hat c6 xu hudng giam khi pH tang tur 5 1én 7 va sau d6 gidm nhe khi pH tang
lén 9 va 10. Cu thé kich thudc hat SeNPs lan luot 1a 92,02; 91,56; 90,05; 89, 83; 81,52
va 76,13 nm tuong tng véi cac khoang pH cua maula s, 6,7, 8,9 va 0.
Ngoai ra, khi ting dan pH cua dung dich keo SeNPs/g-glucan phan b kich thudc hat
trong mau SeNPs ¢ xu hudng rong hon va xuét hién su co cum. Diéu nay cho théy su
khong on dinh ctia dung dich keo SeNPs/f-glucan & cac pH ting dan. Trong dai pH
khao sat, pH~5,0 c6 do phan b hep va tap trung nhat. Nghién ctru lya chon diéu kién
pH =5 dé tong hop.
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Hinh 3.65. Kich thude hat ciia SeNPs trong dung dich keo SeNPs/g-glucan ¢ cac pH
khéc nhau
3.1.6. Két qua khao sat dd 6n dinh ciia SeNPs/f-glucan sau khi tong hop
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Hinh 3.7. Kich thuéc hat ciia SeNPs trong dung dich sau 30 ngay va 60 ngay bao
quan ¢ diéu kién nhiét ¢6 khac nhau

Kich thudc hat cua dung dich keo SeNPs/#-glucan bao quan ¢ nhiét do 25°C va 4°C
sau 30 ngay va 60 ngay c6 su thay doi dang ké vé kich thude hat ciing nhu phan b kich
thudc hat. . Tuy nhién, d6 phan bo cua dung dich keo SeNPs/S-glucan bao quan ¢ 0°C
sau 60 ngay khong thay doi so véi dung dich keo SeNPs/f-glucan bao quéan & cing diéu
kién & ngay tht 30. Két qua cho thay trong qua trinh bao quan dé giam thiéu sy két cum
cuia cac hat SeNPs trong dung dich can phai bao quan ¢ diéu kién 0°C.

3.1.7 Két qua khio sat tao san pham SeNPs/f-glucan dang bot

25 127 . R
d~92,0 nm Ban diu d~94.9nm Ding kho
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8 sl g 8
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= S ofe
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2 s 4
z 5
s 2
0 : 0
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8 N - 10 ) SN S
,1. 471323 0m S&y phun d~11760m Tia cén
F0 z
g
85 8
& 4
=4 >
5 §
£, E
1
o 0
10 100 1000 10 100 1000
Size (d.nm) Size (d.nm)

B
' |
a) b) c) d)

Hinh 3.8. Anh hudng ctia cic phuong phap siy kho dén kich thuéc hat SeNPs trong
mau bot SeNPs/S-glucan. a) Mau ban ddu,; b) Mdau déng khé; ¢) Mau sdy phun; d)

Mau tua con

Tur két qua khao sat c6 thé két luan, dong kho 1a phuong phap gitip tao san pham
dang bot véi dic tinh it thay d6i hon cic phuong phap khac.
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Hinh 3.9. Hinh anh TEM va phan bd kich thudc hat cia mau SeNPs/-glucan & ndng
do 80 ppm

—— f-glucan
SeNPs/f -glucan

101

<
=3
)
"

Abs (a.n.)
Conuts

SeNPs/f-glucan

1640

p-glucan

4000 3500 3000 2500 2000 1500 1000 500 10 20 30 40 50 60 70 20

‘Wavenumber, cm! 2 Theta (degree)

Hinh 3.10. Pho hong ngoai FTIR va gian d6 XRD ciia mau SeNPs/A-glucan tong hop
bang phuong phap chiéu xa

Ph6 hong ngoai FTIR cho thiy, cac dinh s séng hap thu dic trung cua p-glucan
va SeNPs/B-glucan bao gom —OH (3383 cm—1), —CH2 (2986 cm—1), —-C=0 (1640
cm—1) —1), C-O-C (1156 cm—1) va B-glucan (890 cm—1) déu c6 mit, tuy nhién, cac
dinh sb song dién hinh ctiia nhém —OH va —C=0 di bi dich chuyén dang ké tir 3383
cm—1 sang 3390 cm-1 va tir 1640 cm-1 sang 1647 cm-1 trong phd twong Ung cia
SeNPs/B-glucan. Cac dinh nhiéu xa dic trung ciia SeNPs & 23,7° (100); 29,5° (101),
42,7° (110), 44,8° (102), 46,2° (111), 51° (201) va 65,3° (210).

\WOV Quai trinh Khir

\_/\/ —
\,\/\ @ Chiéu x4 tia 7 Co-60

e“ogpw

N

SeNPs/f-glucan

Se0;- va
f(1,3/1,6)-glucan
© se0.* S~ B-(13/1,6)Glucan @ SeNPs

Hinh 3.11. So d6 minh hoa qua trinh tong hop SeNPs/B-glucan bing phuong phap
chiéu xa
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Tur cac két qua co thé khéng dinh, nghién ctru da thanh cong trong viéc téng hop
SeNPs/s-glucan bang phuong phap chiéu xa, xac dinh dugc lidu chiéu xa chuyén hoa
bio hoa va diéu kién phu hop dé tong hop dung dich keo SeNPs/A-glucan nhu sau: ndng
d6 Se** ban dau 1a 80 ppm va ndng d6 chat 6n dinh S-glucan 1a 2%, pH ~ 5 va suét liéu
1a 10 kGy/h. San pham thu dwgc 6 kich thudce hat 6n dinh & khoang 92 nm. Co ché cua
qua trinh téng hop SeNPs/S-glucan bang phuong phap chiéu xa duge mé ta tom tit nhu
0 hinh 3.11.

3.1.8 Quy trinh tong hop nano selen 6n dinh trong p-glucan c¢6 Mw thip va tan
nudéce bang phwong phap chiéu xa

Dung dich 10%

,z' B-glucan tan trong
Dung dich [ nwoc cd khéi luong
800 ppm E r phan t¥ ~25.000 kDa

- Phéi trén dung dich Se*’ va
Dung dich hop 80 ppm beta-glucan tan trong mroc,
Se*' va2% S-glucan - Diéu chinh pH ~5 va cho.
tan trong nudc vao chai thiy tinh, day nip
W2z Chiéu xa gamma
\ .2_ ) L—o Cobalt-60 liéu xa
8 kGy

Dung dich keo

nano selen péng dé
80 ppm &n ding ——0o
trong 2% p-glucan
tan trong nwoc
- Dé 4n dinh & nhiét

dd phong trong 24
g10,

- Pong khé ¢ -80°C
B4t nano selen néng dé
4000 ppm trong S-glucan
tan trong nuoc

Hinh 3.12. So d6 quy trinh tong hop SeNPs/A-glucan bang phwong phap chiéu xa
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3.2. Xac dinh déc tinh cip caa SeNPs/g-glucan
Bang 3.1. Boc tinh cap duong udng trén chudt nhat cua ché pham SeNPs/B-glucan & cac
lidu khac nhau (dot cho ung thtr nhat)

Lié‘} cho Trong lwgng trung binh (g/con) Ti 1¢ chudt chét
uong
A . . . 14
(Mg/k9) | Banddu | Sau3ngay | Sau7ngay |Sau 14 ngay Salil 3 sad
ngay | ngay
160 2291+0,7 | 23,72+0,65 | 254+0,86 |26,95+0,79 | 0/6 0/6
320 |21,82+0,98|2355+1,06 | 25,08+0,95 | 27,21+0,91 | 0/6 0/6
480 |20,16+0,38|22,65+0,43 | 24,13+0,36 | 25,99+0,32 | 0/6 0/6
640 21,12+0,89 | 23,39+£0,65 | 25,19+0,72 | 27,18+ 1,02 | 1/6 1/6
800 21,16 £1,03|22,79+142 | 252+138 |2866+144 | 1/6 1/6
960 22,24 £0,38 | 25,96 £ 0,67 | 28,09+0,72 | 29,59+ 0,65 | 1/6 1/6

Bang 3.2. Boc tinh cap duong udng trén chudt nhat caa ché pham SeNPs/B-glucan ¢ cac
lidu khac nhau (dot cho ubng tht 2)

Li‘él’l cho Trong lwgng trung binh (g/con) Ti 1é chudt chét
(r:]l;;lkgg) Bandiu | Sau3giv | Sau7ngay |Sau 14 ngay Snag‘;; Ss;a?
160 20,97 +0,48 | 22,44 +£0,44 | 23,28+ 0,42 | 25,63+0,82 | 0/6 0/6
320 20,7+0,4 | 23,44+0,57 | 2456+0,58 | 27,1+0,56 0/6 0/6
480 21,52+0,76 | 23,35+0,84 | 25,68 +0,75 | 27,27+0,89 | 0/6 0/6
640 21,34+0,73 | 23,02+0,79 | 24,86+ 1,12 | 27,89+1,01 | 0/6 0/6
800 20,35+0,37 | 21,52+1,08 | 23,95+0,91 | 27,36 +1,04 | 1/6 1/6
960 21,22+0,89 | 2431+156 | 26,7+1,41 | 2822+1,2 1/6 1/6
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Bang 3.3. Boc tinh cap duong udng trén chudt nhat caa ché pham SeNPs/B-glucan ¢ cac
lidu khac nhau (dot cho udng tht 3)

Lidu cho Trong lwgng trung binh (g/con) Ti 1€ chuot chét

udng . Sau 3 |sau 14
B a : 7 nge 14 nge R \

(mg/kg) an dau Sau3ngay | Sau7ngay |Saul4ngay ngay | noay

160 21,38+ 0,56 | 22,95+0,58 | 25,26 +0,76 | 27,35+0,77 | 0/6 0/6
320 21,02+0,58 | 22,89+0,52 | 24,99+0,94 | 26,84 +0,84 | 0/6 0/6
480 21,07+0,74 | 22,66 +0,99 | 25,06 £0,64 | 27,08 +0,74 | 0/6 0/6
640 20,53+0,61 | 22,13+0,7 | 24,78+ 1,06 | 26,85+1,09 | 0/6 0/6
800 20,84 £0,63 | 22,97+0,63 | 25,1+0,61 | 27,49+0,68 | 0/6 0/6
960 20,98 £0,53 | 22,37 +0,58 | 25,22 +0,93 | 28,1 +0,52 1/6 1/6

Tir cac két qua trén, c6 thé thdy khong thé xac dinh duoc gia tri LDso d6i v6i chudt
BALBI/c ctia SeNPs/Aglucan va licu t6i da cho udng khong gay chét chudt thir nghiém
duoc xac dinh (LDo) 1a 480 mg/kg thé trong chudt. Tir Do = 480 mg/kg suy ra dugc lidu
an toan tuong ddi Ds trong cac thuc nghiém dugc 1y co thé bang 1/5 Do = 96 mg/kg.
Nhu vay san pham SeNPs/glucan tong hop dugc xem la an toan.
3.3. Két qua khao sat hoat tinh chdng oxy héa ciia dung dich keo SeNPs/g-glucan
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Hoat tinh chéng oxy hoéa, %

0 =

[ee]
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o
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SeNPs/B-glucan, d ~
=——&— SeNPs/B-glucan, d ~

=& SeNPs/B-glucan, d ~
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=49
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Hinh 3.13. Hoat tinh chdng oxy hoa ciia SeNPs/S-glucan kich thudc hat khac nhau

(a) va ndng d6 khac nhau (b)

12 8 24 30

3 42

Théi gian phan img, gi

48

Két qua cho thay hoat tinh chdng oxy héa cila SeNPs/S-glucan giam khi kich thuéc hat
SeNPs ting, san pham c6 kich thudc cang nho thi hoat tinh chdng oxy hoa cang cao va
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ndng d6 cang cao thi hoat tinh chdng oxy hoa ctia SeNPs cang cao va xay ra cang nhanh.
Tir nhitng két qua trén c6 thé thay SeNPs/g-glucan 1 hoat chat chdng oxy hoa rét tiém
ning véi nhitng vu diém nhu bén, khé bi oxy hoa, hoat tinh dwgc duy tri 1au va 6n dinh.
3.4. Anh huéng ciia SeNPs/f-glucan ddi véi hoat dong mién dich trén chudt

3.4.1. Anh hwéng ciaa SeNPs/g-glucan dén trong lweng ciia chudt

324

. . s eBCM)
£ %\—-aff-\z = DC(-)
£ RS . - 0
3 S
5 24+ g Ly 2
5 e
g % * 4
< 204 ;i
-1}
?-_ e 6
~ 164
I 1

Thei gian theo doi, ngay

Hinh 3.14. Trong luong chudt sau 14 ngay diéu tri véi SeNPs/B-glucan
3.4.2 Anh hwéng ciaa SeNPs/A-glucan dén cac chi sé6 mién dich & lich trén chudt
suy giam mién dich
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Hinh 3.15. Anh huéng ciia ndng d6 SeNPs/g-glucan I1én cac chi s6 mién dich trén lach
& chudt bi gay suy giam mién dich
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A: Chi sé ldch, B: chi s6 IgG trong lach, C: Chi s6 IgM trong lach, D: Chi s6 TFN-a,
E: Chi sé IL-2 trong lach, F: IFN-y trong ldch.

Nhitng ky tw giong nhau thi sai khdc khéng c6 ¥ nghia thong ké (p < 0,05)Trong do,
PC(+): chudt khée manh khéng gdy suy giam mién dich va chi cho uéng nwéc cit;
DC(-): chudt gay suy giam mién dich bang CTX va chi cho uéng nude cdt.

Céc két qua danh gia chi s6 mién dich & lach c6 thé thay, SeNPs/S-glucan di giup
day nhanh qua trinh phuc héi kich thudce 14 1ach va chi sé 14 lach ¢ nhitng con chudt bi
trc ché mién dich do CTX gay ra. SeNPs/g-glucan ciing thuc day su ting sinh cac chi
mién dich & lach phy thudc vao liéu lugng. O lidu 6 mg/kg cho thay kha niang phuc hoi
cac chi sé mién dich & lach tdt nhat.

3.4.3 Anh hwéng ciia SeNPs/f-glucan dén céc chi sé cytokine va immunoglobulin
trén chudt suy giam mién dich

Két qua ching minh rang so véi nhém chudt BC (-) nhém chot cho udng bo sung

S-glucan (khdng c6 SeNPs) va SeNPs/f-glucan v6i ndng d6 2 - 6 mg/kg thé trong déu
c6 tac dung gia tang cac chi s IgG, IgM, TNF-a va IFN-y.

2
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Ning 40 SeNPs, my/kg thé trong Nong dj SeNPs, mg/kg thé trong
Hinh 3.16 Anh hudng cia nong do SeNPs/S-glucan 1én céc chi sé mién dich dich thé
trong huyét thanh & chudt bi gay suy giam mién dich

Nhitng ky tw giong nhau thi sai khdc khéng cé y nghia thong ké (p < 0,05). Trong do,
PC(+): chudt khée manh khéng gdy suy giam mién dich va chi cho uéng nuéc cit;
DC(-): chudt gay suy giam mién dich bang CTX va chi cho uéng nuéde cdt

3.4.4 Anh huéng ciia SeNPs/f-glucan dén cac chi s6 mién dich té bao trong mau

ngoai vi

Céc chi sb té bao bach cau trung tinh, té bao lympho, té bao B, té bao CD4+ va té bao
NK ciing ting dang ké trong mau ngoai vi & cac nhom chudt bi rc ché mién dich va
duogc bo sung 4 - 6 mg SeNPs/A-glucan.
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Hinh 3.17. Anh huéng cua nong do SeNPs/A-glucan 1&n cac chi s6 mién dich té bao
mau ngoai vi & chudt bi gy suy giam mién dich

Nhitng ky tw giong nhau thi sai khdc khéng cé y nghia thong ké (p < 0,05). Trong dé,
DC(+): chudt khée manh khong gay suy giam mién dich va chi cho uong nudc cdt;
PC(-): chudt gay suy giam mién dich bang CTX va chi cho uéng nude cdt.

3.4.5 Anh huéng ciia SeNPs/f -glucan 1én cac chi s6 mién dich trong tily xwong

T cac két qua thu duoc co thé thiy sy gia ting manh cac yéu to té bao mién dich

trong tiy xuong c6 thé kich hoat hé théng mién dich va diéu chinh hoat d6ng mién dich
& chudt bi trc ché mién dich. SeNPs /4-glucan dugc tong hop bang chiéu xa da cai thién
dang ké sy tang sinh té bao mién dich trong tiiy xuong, diéu nay rat quan trong dé duy
tri lién tuc & murc do cao cua cac yéu t6 mién dich té bao va mién dich dich thé trong
mau ngoai vi ctia chudt bi e ché mién dich. Nong do thich hop dé bo sung SeNPs//-
glucan qua dudng udng duoc xac dinh 13 6 mg/kg thé trong chudt.
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Hinh 3.19. Anh huéng ctia SeNPs/f-glucan & cac nong do khac nhau 1én céc chi sd
mién dich trong tiiy xwong & mé hinh chudt gay suy giam mién dich Nhitng ky tw giong
nhau thi sai khdc khéng c6 y nghia thong ké (p < 0,05). Trong d6, PC (+): chudt khode
manh khéng gdy suy giam mién dich va chi cho uéng nuéc cat; PC (-): chudt gdy suy
gidm mién dich bang CTX va chi cho uéng nude cat.

3.6. Hoat tinh trc ché té bao ung thw gan HepG2 ciia SeNPs/g-glucan

3.6.1. Két qua danh gia MTT

San pham SeNPs/S-glucan c6 kha ning trc ché manh ddi véi su phat trién té bao ung
thu gan HepG2 nhung khong gay doc trén nguyén bao soi L929 & cac ndng do dudi 20
ppm.
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nong d6 khac nhau

2
200 pun

200 pm

200 pm

200 um

do khac nhau

3.6.2 Két qua kha niing cam trng apoptosis té bao ung thw
SeNPs/f-glucan duoc tong hop bang phuong phép chiéu xa c6 kha ning cam ung

apoptosis ddi véi té bao ung thu gan va phu thudc vao nong do xtr Iy. O ndng do cang
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cao, sO luong té bao ting dan & giai doan apoptosis som. Khi xtr Iy v6i ndng d6 20 ppm
hau nhu ti 16 té bao tap trung & ving Q1- giai doan apoptosis sém.
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Hinh 3.22Két qua phan tich Flow cytommetry cta té bao HepG2 sau khi xir 1y
SeNPs/f-glucan & nong d6 1 - 20 ppm
Ti 1é té bao HepG2 phan bé & cdc viing dwoc xdc dinh bang phwong phdp nhuém kép
Annexin V-FITC/7AAD va phan tich bang ky thugdt dong chdy té bao Flow cytommetry
FACSAria I11. Mdi biéu do gom 4 6: 6 goc phdn tur thir 1 Q1:(té bao apoptosis sém); 6
g6c phan tw thir 2 Q2: (té bao apoptosis mugn); & goc phan tw thir 3 Q3 (té bao song)
va 6 goc phan e thir 4 Q4 (té bao necrosis).

100+ mm Q4
80 mm Q3
Q2
60
== Q1
404
204
| == | |
3] 1 5 10

0/
Yo

Ti 1¢ song cha té bao,

0-

20
Néng d6 SeNPs, ppm
Hinh 3.23. Ti 1¢ séng té bao HepG2 phan b cac ving khac nhau sau khi xir 1y véi
SeNPs/f-glucan
Ti 1é té bao HepG2 phan bé & cdc viing dwoc xdc dinh bang phwong phdp
nhugm kép Annexin V-FITC/7AAD va phan tich trén hé thang may Flow cytommetry
FACSAria lll. Trong dé, PC: Nghiém thirc di chimg( xit Iy véi H20). Q1- té bao
apoptosis sém, Q2- té bao apoptosis mudn,; Q3- té bao séng, Q4- té bao necrosis
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Hinh 3.34. Biéu do phan bd chu ky té bao HepG2 duogc xir Iy SeNPs/A-glucan & nong
do 1 -20 ppm
Trong dé, , DC: nghiém thirc doi chitng (xi Iy véi H20)

Phan tich chu ky té bao bang k¥ thuat Flow cytometry cho thdy rang, ti 1¢ song
ctia té bao HepG2 giam dan khi ting ndng do xir Iy v4i nano selen, té bao déu bi trc ché
hoan toan chu ky ky phan chia & pha S va G2/M, tit ca té bao di vao pha sub-G1.

Nhu vay, ngoai viéc danh gia hiéu qua e ché ting sinh té bao ung thu, cac két
qué nghién ctru ciing chimg minh duoc SeNPs/g-glucan tic ché sy ting sinh ciia t& bao
ung thu gan HepG2 théng qua su cam tng apoptosis va tac dong lam rdi loan chu ky té

bao.

(8)

(A)

G0/G1

Sub-G1

GO/G1

S phase

K G0/G1 S phase

(€)

S phase

Hinh 3.35. Két qua phan bd chu ky té bao cua cac té bao HepG2 dugc xir Iy SeNPs/-
glucan & néng do 1 - 20 ppm
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Chuwong 4. KET LUAN VA KIEN NGHI

4.1. Két luan 7 q
Luan an da nghién ctru dua ra dugc quy trinh tong hop SeNPs 6n dinh trong f-

glucan c6 hoat tinh sinh hoc cao bang phuong phap chiéu xa gamma Co-60. Céc diéu
kién tong hop dung dich SeNPs/g-glucan cu thé 13: ndng do selen Se**1a 80 ppm, nong
d6 chat 6n dinh S-glucan 1a 2%, pH ~ 5 va suét liéu 13 10 kGy/h. Ché pham SeNPs//-
glucan tong hop dugc c6 hinh cau, kich thude hat trung binh khoang 92,5 nm (do bang
LDS), khoang 65,32 nm (do bang TEM) va sy phan b kich thuéc hat dao dong trong
cha yéu khoang tir 55 - 75 nm. Nghién ctru da danh gia duge diéu kién bao quan & 0°C
gitip kich thudc hat va su phan bd kich thudc hat ctia dung dich SeNPs/g-glucan duoc
6n dinh nhat. Panh gia dugc phuong phap dong kho 1a phuong phap tot nhat dé tao
SeNPs/g-glucan dang bot ma khong lam gia tang kich thudc hat.

Ché pham SeNPs/g-glucan tong hop dugc c6 hoat tinh chéng oxy hoéa cao va kha
bén theo thoi gian. Ché pham SeNPs/g-glucan cho thay c6 hoat tinh ting cuong mién
dich kha tét v6i cac chi tiéu theo ddi & mién dich té bao va mién dich dich thé trong
mau ngoai vi, trong tily xuong va trong lach trén moé hinh chudt bi gay suy giam mién
dich bang CTX. Bén canh d6, san pham SeNPs/S-glucan con cho thay hoat tinh wrc ché
manh ddi véi té bao ung thu gan HepG2 nhung hau nhu khong gay doc dbi voi nguyén
bao soi L929 & cac nong d6 1 - 20 ppm. Ngoai ra cac két qua nghién ciru cling chimg
minh duoc SeNPs/A-glucan tc ché sy ting sinh cua té bao ung thu gan HepG2 thong
qua su cam ung apoptosis va roi loan chu ky phan chia té bao.

Ché pham SeNPs/f-glucan tong hop bang phuong phap chiéu xa ¢ trién vong
ung dung dé san xuét thuc phém bao vé strc khoe thé hé méi hd tro tdng cuong mién
dich va hd tro phong tri ung thur an toan va hiéu qua.

4.2. Kién nghi
Dé hoan thién thém hudng nghién ctru ndy, dé tai cé mot sé kién nghi nhu sau:
Tiép tuc nghién ctru danh gia thém vé hoat tinh @c ché trén cac dong té bao ung
thu khéc.
Nang cap quy trinh va san xuat thir nghiém ché pham SeNPs/A-glucan qui mé pilot.
Nghién ctru 4p dung trong san xuat thuc phim bao vé strc khoe tir SeNPs/S-glucan hoic

thudc bo sung hd trg diéu tri ung thu gan.
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