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Khéo sat hiéu trng ctia hon hop
selen nano/ollgochltosan va Splrulma platensis
dén so lwogng bach cau ¢ chuot
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Tém tit:

Selen ¢6 vai tro quan trong trong diéu hoa mién dich va cé anh hwéng téi cac bénh lién quan dén mién dich, dic biét
12 bénh réi loan bach cu trung tinh. Bén canh d6, Spirulina platensis ciing c6 kha niing thiic ddy ting sinh céc té bao
mién dich. V6i mong mudn tao san phim gép phan thic diy ting sinh s6 lwong bach ciu, nghién ctru da tién hanh
khao sat anh hwéng cia sw két hop Spirulina platensis va selen nano/oligochitosan dén s lwgng bach cau trén chudt.
Selen nano/oligochitosan dugc t6ng ho’p ¢6 kich thwéc 47,33+1,61 nm bflng phuong phap chiéu xa gamma Co-60
dung dich SeO /ollgochltosan Tinh chit selen nano dwgc khao sat qua cac dac trung: pho UV-Vis, anh TEM, pho
tan sic ning lwong EDX, phé hong ngoai IR. Che phim selen nano dwgc 6n dinh trong oligochitosan c6 thoi gian bao
quan dwdi 45 ngay (6 4°C). S6 lwong bach ciu & chudt ting 1,59 lan khi sir dung hon hop selgn nano/oligochitosan

va 8. platensis (v6i liu ding 0,1 mg selen nano/kg/ngay va 0,1 g S. platensis/kg/ngay) so véi ddi ching.

Tir khéa: bach ciu (WBC), oligochitosan, selen nano (SeNPs), spirulina.

Chi sé phén loai: 3.5

Mé dau

Nhimg nim gan déy, cac bénh lién quan dén giam bach cau
(giam bach cau dudi 0,5x10° té bao/l) ¢ tré em va nguoi truong
thanh ngdy cang tang [1]. Co nhleu nguyén nhén gay nén hién
twong nay nhw: nhiém tring (lao, sot xudt huyet virus HIV), céac
phuong phap hoa tri, xa tri, cic bénh lién quan dén tiry xuong.

C6 nhidu phuong phap dé diéu tri bénh giam bach cu nhu:
diéu tri nhidm tring bang khang sinh, truyén méu... Ngoai ra, con
stt dung leukine dé phuc hdi dbi v6i bénh nhan hoa tri, xa tri do
ung thu. Trong thoi gian gan ddy, phuong phap kich thich bach
cau hat G-CSF, GM-CSF dugc sir dung kha rong rii trong viéc
hd tro cac bénh nhan gidm bach cau trung tinh [2]. Tuy nhién, cac
phuong phap nay déu kha phc tap.

Nam 2013, M.H. Yazdi va cong sy nhan thfiy selen nano c6 kha
ning gitip phuc hoi va ¢6 hiéu tng gia ting ham luong bach cau
trén chudt khi chudt duge chiéu xa boi tia X [3]. Ngoai ra, nhiéu
nghién ciru cho thiy selen nano c6 kha niang chdng oxy hoa [4],
khang virus, khang khuan, phong chong ung thu [3]. Selen nano
ciing dugc chung minh c6 kha nang twong thich sinh hoc hi¢u
qua, doc tinh thap hon so voi cic dang vo co va hitu co khac [3,
6]. Pdng thoi, selen nano ¢6 phuong phap ché tao kha don gian,
dé thue hién.

Spirulina platensis va chiét xuat ctia n6 c6 thé ngan chin hodc
{c ché ung thu & ngudi va dong vat. Spirulina kich thich hé mién

"Tac gia lién hé: Email: ntmlan@hcmus.edu.vn.
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dich va gitp ting cuong kha ning tao ra cac té bao mau méi cua co
thé nhur cac bo phan quan trong cua hé mién dich, xuong té bao géc
tity, dai thuc bao, t& bao T va té bao NK. Cac bénh nhiém tring do
vi khuan hodc ky sinh tring c6 thé dugc ngan ngira hodc dap tmg
tot hon véi viée diéu tri va chita lanh vét thuong ciia S. platensis.
Céc trigu ching cla thiéu méau, ngd doc va suy giam mién dich c6
thé duoc giam bét [7].

V6i mong mudn tao san pham gép phan thuc day ting sinh sb
luong bach cau, ching toi da tién hanh khao sat anh huong ciia
su két hop S. platensis va selen nano/oligochitosan dén so lwong
bach cau trén chudt. Muc ti€u nghién ctru 1a khao sat su bién dong
s lwgng bach ciu cta chudt khi cho udng két hop S. platensis
va selen nano/oligochitosan nham hudng t6i tao thuc pham chuc
nang danh cho cac bénh nhan c6 lugng bach cau thap, nhu cac
bénh nhan diéu tri ung thu béng cac bién phap xa tri, hoa tri, cac
bénh vé nhiém tring, cc bénh gidm bach cau do dong tuy.

Vat liéu va phuong phap nghién ciiu

Doi twgng nghién civu va nguyén liéu

Bot kho S. platensis 1a san pham ciia Phong thi nghiém thuc
vat va chuyén hoa sinh hoc, Bo mén Cong nghé sinh hoc, Khoa
Sinh hoc, Truong Dai hoc Khoa hoc Ty nhién, Dai hoc Quéc gia
TP H6 Chi Minh.

~ 8e0, Ia sin pham tinh khiét (Merck, Dirc), NH,0H 5%, nudc
cat.
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Abstract:

Selenium is important for regulating immune responses
including the effects of immune-related diseases,
especially neutrophil disorders. Spirulina platensis can
also promote immune competent-cell proliferation. For
these reasons, the study aims to investigate the effects
of combining S. platensis and selenium nanoparticle/
oligochitosan on white blood cell number in mice.
Selenium nanoparticles (SeNPs) with the diameter
of 47.33+1.61 nm were synthesised by gamma Co-60
irradiation of SeQO,/oligochitosan solution. SeNPs were
characterised using UV-Vis spectroscopy, transmission
electron microscope (TEM) images, energy dispersive
X-ray (EDX) spectroscopy, and fourier transform
infrared spectroscopy (FT-IR). Results showed that
SeNPs/oligochitosan could be stored at 4°C within
45 days. The number of white blood cells in 10 days
increased by 1.59 times as compared to the control mice
thank to the supplementation of SeNPs/oligochitosan
and S. platensis mixture (at a dose of 0.1 mg SeNPs/kg/
day and 0.1 g S. platensis/kg/day).

Keywords: oligochitosan, selenium nanoparticles
(SeNPs), spirulina, white blood cell (WBC).

Classification number: 3.5

Oligochitosan 5%, khdi lugng phan tir trung binh (Mw)<10
kDa, 14 san pham cta Trung tim Nghién ctru va Trién khai Cong
nghé Buc xa.

Chudt bach Mus musculus khoe manh va c6 thé trong 24-27 g
do Vién Sét rét - Ky sinh tring - Con trang TP Ho Chi Minh cung
cép.

Cdc phwong phap thwc nghiém

Ché tqo selen nano/oligochitosan bang phwrong phap chiéu xa
Co-60:
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- Trung hoa 80 ml oligochitosan 5% bang dung dich NH,OH
dén pH=7, thu dugc 400 ml dung dich oligochitosan 1%. Bo sung
44,9 mg SeO, vao dung dich thu duoc va khudy 15 phut ¢ nhiét
d9 thuong thu duogc hon hop dung dich SeO, va oligochitosan 1%,
pH=T7.

- Chiéu xa dung dich SeO,/oligochitosan dé tong hop selen
nano. Theo Nguyen Quoc Hien, et al. (2018), voi thi nghiém c6
nong do H,SeO, 1,25 mM chiéu xa véi lidu 10 kGy, H,Se0, 2,5
mM s& chiéu xa liéu 20 kGy [8].

- Phé hip thu ciia oligochitosan va két qua selen nano trong
oligochitosan dugc xac dinh bang phuong phap UV-Vis. Su dung
pipetteman hut chinh xac 1 ml vao binh dinh mtrc 10 ml, dinh mtrc
bang nudc cat, lic déu. st dung cuvette thach anh, tién hanh do
dai bude song tir 200 dén 800 nm. Do mau bang may UV-2401PC,
Shimadzu, Nhét Ban tai Trung tdm Nghién ctru va Trién khai Cong
nghé Buc xa.

- Tif:n hanh chup TEM (st dung mdy JEM-1400, JEOL, Nhat
Bin) d€ xac dinh kich ¢& va phén bo kich thudc cua selen nano.
Dya tréq ket qua chyup TEM, tién hanh dém khoang 150 hat. Su
dung phan mém Adobe Photoshop CS4 va Microsoft Excel 2010
dé xu ly s0 liéu nham xéc dinh kich thudc cling nhu sy phan bo hat
selen nano. Thi nghiém dugc thyc hién tai Phong thi nghiém trong
diém qudc gia vé vat liéu polymer va composite, Trudng Pai hoc
Béch khoa TP Ho Chi Minh.

- Tién hanh sy phun selen nano va do quang phd UV-Vis.

- Su phén b6 kich thué’c cua selen nano dugc xac dinh béng
phuong phap TEM truyén qua.

- Po phd hong ngoai IR (thiét bi phd hong ngoai FTIR-
8400S, Shimadzu, Nhat Ban) voi mu selen nano da sdy phun
va oligochitosan 1% dugc sdy va nghién min: can 0,0012 g selen
nano/oligochitosan va 0,17 g KBr tron déu, ép vién va tién hanh
do IR.

- bo EDX: n;?lu sdy phun selen nano/oligochitosan dugc
guri do phé tan sac nang luong EDX (energy dispersive X-ray
spectroscopy) bang thiét bi JSM 6610 LA, JEOL, Nhat Ban.

Khdo sat tinh on dinh ciia selen nano/oligochitosan ¢ hai diéu
kién bao quan (nhiét do thuong va ¢ nhiét do 4°C):

- Bio quan ché pham & diéu kién: nhiét do thuong (phong thi
nghiém), nhiét o lanh (4°C).

- Tién hanh quan sat phd UV-Vis ciia ché pham tai ngay thir
0,7, 14,21, 45.

N Khao sat anh hirong bach cau chuét Mus musculus khi sir dung
hon hop selen nano/oligochitosan va S. platensis dwoc sur dung o
dang dung dich véi nong dé 25 mg/ml:

- Chon 27 con chudt khoe manh tir 6 dén 8 tuin tudi va co thé
trong tir 24-27 g. Chia thanh 416 (bang 1):16 1: 9 con; 16 2, 3, 4:
moi 16 6 con:

+ 106 1 (dbi chimg): chudt str dung nude udng 1a nude cét.

ot L6 2: chudt su dung dich uéng selen nano/oligochitosan da
ché tao.

+ L6 3: chudt st dung dich udng S. platensis (25 mg/ml).
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+ Lo 4: chudt st dung dich uéng la dung dich selen nano/
oligochitosan va S. platensis.

- Cach tién hanh: cho chudt udng 1 lan/ngay, udng trong 10
ngay khdo st vdi liéu lugng nhu bang 1.
Bang 1. Thanh phan, liéu lwrgng sir dung dung dich cho udng.

~ Selen nano/ Spirulina

Lo o 5 3
oligochitosan platensis

Lo 1 (dbi Chi sir dung
chung) nudc cat
Lo2 2,5 pg/con/ngay
Lo63 2,5 mg/con/ngay
Lo 4 2,5 pg/con/ngay 2,5 mg/con/ngay

- Kiém tra sb lugng bach cau chudt tai cac ngay 0, 5, 10:

+ Ngay 0: Ly mau méau cta 3 con 16 ddi ching.

+Ngay 5: 3 con/16 dé ldy mau méau.

+ Ngay 10: 3 con/16 dé ldy mau mau.

Mau méu dugc thu va dém sé‘luqng bach cau tai Vién St rét
- Ky sinh trung - Cén trung TP H6 Chi Minh.
Két qua va thao luan

Ché tao selen nano/oligochitosan biang phwong phdp chiéu

xa gamma Co-60

sl

A‘ B -

Hinh 1. Dung dich selen nano/oligochitosan sau khi chiéu xa (A) va sau
khi siy phun (B).

Sau khi chiéu xa selen nano/oligochitosan vai liéu 10 kGy,
dung dich Se** bi khir thanh Se”bing tia gamma Co-60, dung dich
trong subt c6 mau do (hinh 1), két qua mau sic, kich thudc hat
twong ty voi nghién ciru cua Nguyen Quoc Hien, et al. dd cong bb
nam 2018 [8].
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Hinh 2. Phd UV-Vis ciia hén hop selen nano/oligochitosan va oligochitosan
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(A); selen nano/oligochitosan trugc va sau khi siy phun (B).
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Tién hanh do UV-Vis (200-800 nm) ta nhan thay dinh ciia
selen nano/oligochitosan chinh 1a dinh cua oligochitosan tai budc
song 271 nm. Phd UV-Vis trudc va sau khi sdy phun selen nano/
oligochitosan khong thay doi, véi dinh 1a 271 cm” (hinh 2). Do
d6, sy phun mau khong lam thay doi dic tinh cia selen nano/
oligochitosan.

Weight %

Atomic %
CK 67,82 74,31
OK by 25,49

0,20

Hinh 3. Phé EDX ciia miu sy phun selen nano/oligochitosan.

Phé EDX (hinh 3) cho thiy, selen nano/oligochitosan chi chira
ba nguyén t6 1a selen (1,18%), carbon (67,82%) va oxy (30,99%).
Do d6, c6 thé két luan bot selen nano/oligochitosan dugc say phun
tir selen nano/oligochitosan dugc tong hop boi chiéu xa tia gamma
Co-60 ¢6 o tinh khiét cao v6i thanh phan chi c6 selen nano va
oligochitosan.
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Hinh 4. Phé IR ciia selen nano/oligochitosan (A) va oligochitosan
sau khi sy phun (B).

Phd FT-IR cua selen nano/oligochitosan (hinh 4A) tuong
tw nhu phd FT-IR cua oligochitosan (hinh 4B). Trong phé cua
oligochitosan, ¢ cuong do hap thu 3421 cm! 1a do dao dong kéo
dai O-H, trong khi cac cuong do hdp thu tai 2927, 2885 va 1583
cm’! twong tng véi cac dao dong kéo dai cua C-H, C-C va cac
nhom C-N, tuong ung.

Su xudt hién cia cac dinh trong phd ciia selen nano/
oligochitosan xac nhan sy hién dién cua chitosan trén bé mit cua
selen nano. Hon nira, dinh dac trung cua nhom -OH trong selen
nano/oligochitosan twong d6i thap hon so v6i oligochitosan (3417
em!), voi duong dich chuyén mau do. Tir 6 cho thay oligochitosan
duoc lidn két voi bé mit cua selen nano qua nhom -OH.

Két qua nay twong tw v6i két qua cua Yu, et al. (2012), dinh ciia
chitosan 1a 3430 cm va khi tao thanh ché pham ciing ¢6 cudng do
hép thy 1a 3426,2 cm! [9]. Tuy nhién, két qua dinh dic trung cua
phd FT-IR ¢6 khac so voi nghién ctru ciia Yu, et al. do sir dung
oligochitosan nén cuong do hép thy déc trung c6 su khac nhau so
v6i phd chitosan.
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Khdo sdt tinh on dinh cua selen nano/oligochitosan ¢ hai
diéu kién bdo qudn: nhiét djp thuwong va ¢ 4°C

Béo quan dung dich selen nano/oligochitosan:
- O nhiét d6 thuong sau 21 ngay: dung dich bat dau duc.
- Bao quan lanh (4°C) sau 45 ngay: dung dich bat dau duc.

Nhiét d9 thuomg: dinh cta pho UV 6n dinh tai ngay thir 7, 14,
21 (v6i dinh 271 nm) va giam dan ¢ ngay thir 45 (voi dinh 266
nm) (hinh 5A).

Nhiét d§ lanh: dinh ciia pho UV-Vis on dinh tai ngay thir 7, 14,
21 (véi dinh 12 271 nm) va bit dau giam tai ngay 45 (v6i dinh 267
nm) (hinh 5B).

Tai ngay thtr 21, dinh cua phd 1a 271 nm khong thay doi so v6i
ban dau nhung mau séac da trg duc.

Viy méu selen nano/oligochitosan di ¢6 su bién doi. Két qua
cho thay co sy giam kich thudc dinh sau 45 ngay ¢ ca 2 diéu kién
nhiét do, diéu nay 1a do c6 hién tuong két cum cia céc hat selen
nano lam thay doi céu tric bao quanh (oligochitosan) dan dén su
thay doi phd UV-Vis cuia oligochitosan (selen nano/oligochitosan).

Neay 0
fNgay thir7
ok 2k tNgiy thir 14
tNady thir21
2 2 Ngdy thir 45
SiE &1
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Hinh 5. D thi thé hién phd UV-Vis & nhiét do thwong (A) va nhiét
d¢ lanh (B).
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Hinh 6. Anh TEM ciia miu: ché tao (A), di siy phun (B), sau bao
quén (C).
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Tién hanh do kich thudc hat sau 45 ngay bao quan, nhan thiy
kich thudc hat tang tir 47,16+3,99 dén 76,94+17,94 (gép 1,6 lan
kich thude ban dau) (hinh 6). Nguyén nhan 1a do selen nano c6 xu
hudng két cum voi nhau lam tang kich thudc hat.

Nhu vay, dung dich selen nano/oligochitosan co thé bao quan &
nhiét do thuong la dudi 21 ngay va nhiét do lanh la dudi 45 ngay.

Khdo sdt hiéu ieng ciia hén hop selen nano/oligochitosan va
S. platensis den so lwong bach cau chugt Mus musculus

=
o

; !

—

— mNgay 0

il

Nghiém thirc

Ngay 5
Ngay 10

S6 lugng bach ciu (10%/1)
O B N W B U1 OO N 0 L

Hinh 7. Biéu dé thé hién s6 lwong bach ciu theo cic nghiém thirc.
Nghiém thirc 1: nude ct; nghiém thirc 2: selen nano/oligochitosan (2,5 pg/con/ngay);
nghiém thirc 3: S. platensis (2,5 mg/con/ngay); nghiém thirc 4: selen nano/oligochitosan
2,5 ug/con/ngay va S. platensis (2,5 mg/con/ngay).

- Tu hinh 7 nhan thay, déi chl'rng sur dung nuée cat co sb lugng
bach cdu ting nhung khong dang ké, c6 thé 1a do qua trinh tang
trudng cua chudt co sy bién doi s6 lugng, ham lrong bach cau. Két
qua doi chimg tuong tw v6i nghién ctru ciia Yazdi, et al. i cong bd
nim 2013 12 5,99.10° té bao/l & mau ddi chimg va hau nhu khong
thay doi sau 30 ngay khao sat [3].

- Su khéc biét vé sb luong bach cau chudt gilta cac nghiém
thirc 1,2, 3 va 4 1a c6 y nghia vdi d9 tin cdy >95%. Su khac biét vé
sb lugng bach cau chudt ¢ cac thoi diém khao sat 0 ngay, 5 ngdy
va 10 ngay trong tung cdp nghiém thic 1, 2, 3 va 4 1a ¢ y nghia
voi d6 tin cay >95%.

-0 nghiém thitc chudt st dung dung dich selen nano/
oligochitosan (hinh 7), tai ngay thr 5 c6 hién tugng ting manh
ham lugng bach cau tir 5,1.10° t& bao/l dén 8,3.10° té bao/l (ting
khoang 1,63 1in so d6i chimg). Dén ngay thir 10, tién hanh xét
nghiém cong thitc mau thi ham luong bach cau 1a 7,7.10° té bao/l
(ting 1,38 lan so v6i dbi chimg) - ham luong bach cau vin ting so
v6i ban dau (trude khi cho udng). Tuy nhién, sd luong bach cau co
bién dong so voi ngy thir 5, ¢o thé do kha ning hp thy selen cua
timg con chudt khac nhau dan dén ham lugng bach ciu ting nhung
khong tuyén tinh. Vay sau 10 ngay, s luong bach cau van ting
sau khi sir dung dung dich selen nano/oligochitosan. Ham luong
bach cdu ting ¢ chudt nhung van nim trong gioi han binh thuong
va chudt khong c6 biéu hién bénh 1y. Két qua nay tuong dong voi
nghién ctru clia Shakibaie, et al. (2013), cho thdy kha ning ting
ham lwong bach cau khi sir dung selen nano [10]. Nghién ciru cia
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Sirous, et al. (2012) trén ciru trong 10 ngay khao sat ciing cho s6
luong bach cau tang 1,14 1an so voi doi chung voi licu 1a 1 mg
selen/kg/ngay [11].

-0 nghiém thtrc chudt st dung S. platensis, sd luong bach cau
cia chuot tai ngay thir 5 va thir 10 khong thay d6i so voi 16 doi
chimg (sir dung nu6e cat). Tuong dong véi nghién citru ciia Selmi
va cong su (2011), ham lugng bach cu trén chudt chi tang tir giai
doan 6 tuan sau khi sir dung [12].

- O nghiém thirc chudt sir dung S. platensis va két hop selen
nano cho thay so lwgng bach cau ciia 16 ting manh trong 5 ngay
cho udng 14 8,4.10° té bao/l va c6 xu hudng ting dén ngay thir
10 1a 8,9.10° té bao/l. Vay khi két hop Spirulina va selen nano/
oligochitosan ¢6 xu huéng lam bach cau ciia chudt ting manh -
1,65 1an so v6i ddi chimg (ngdy 5) va ¢6 xu hudng ting dén ngay
thir 10 1 8,9.10° t& bao/l (tang 1,06 1dn so véi ngay thir 5 va 1,59
14n so v6i ddi chimg). C6 thé thdy rang, kha niang két hop cta hdn
hop selen nano/oligochitosan va S. platensis c6 xu hudng lam tang
s6 lugng bach cau chudt sau 10 ngay sir dung.

- Qua thtr nghiém nhan thdy rang, selen nano/oligochitosan
lam gia tang ham lugng bach cau trén chudt, su két hop ctia hai
dung dich sinh khéi S. platensis va selen nano/oligochitosan lam
tang manh ham luong bach cau trén chudt. Tuy nhién kha ning hap
thu selen nano hay S. platensis con phu thudc vao kha ning hap thy
khac nhau cua timg con chudt.

- Ditao thanh cong ché phim selen nano/oligochitosan va sinh
khoi S. platensis dang dung dich uong va thir nghiém anh huong
cua hon hop nay dén so6 lugng bach cau ¢ chudt.

- Thoi gian bao quan ché pham selen nano/oligochitosan: &
nhiét do thuong la dudi 21 ngay, ¢ 4°C 1a dudi 45 ngay.

- Ché pham selen nano/oligochitosan lam ting s6 lurong bach
cé}u trén chuot [a 1,38 lan so vdi doi chung sau 10 ngay st dung vdi
lieu dung 0,1 mg/kg/ngay.

- Sinh khéi S. platensis khong lam thay doi s lugng bach cau
trén chudt trong 10 ngay su dung vai licu dung 0,1 g/kg/ngay.

- Hon hop ché phim selen nano/oligochitosan va sinh khoi
S. platensis 1am tang $0 luong bach cau chudt 1én 1,59 lan so véi
d6i chimg (selen nano/oligochitosan 0,1 mg/kg/ngay, sinh khéi S.
platensis 0,1 g/kg/ngay).

- Nghién ciru budc dau cho thay co su twong tac giita céc thanh
phan ctia hon hop ché pham selen nano/oligochitosan va sinh khdi
S. platensis khi két hop v6i nhau. Céc thanh phéan tao nén tic dung
lam tang s0 luong bach cau chudt cao hon hin khi kiém tra tac
dung cta timg thanh phén riéng 1¢. Diéu nay cho thay nghién ciru
htra hen khd nang ung dung cao.
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