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TOM TAT

hGM-CSF la nhan t6 kich thich tao dai
thuc bao-bach cédu hat & ngudi, duoc tiét ra
ttr nhiéu loai té bao. hGM-CSFcé nhiéu wu
diém phu hop cho viéc lam ta duoc vaccine
nhw cé kha nang kich thich sw tén tai, biét
héa, téng cudng chirc ndng cida té bao trinh
dién khang nguyén; la tac nhan hwdong hoa,
tap trung bach cadu don nhén va bach céu
trung tinh dén vi tri xd4m nhiém:; kich thich biéu
hién mét sé cytokine nhw IL-1, IL-6, TNF cén
cho sw nhan dong va biét héa té bao lympho
B va T. Tuy nhién,GM-CSF c6 mét s6 nhuoc
diém nhw dé dang bj phan hdy, gay déc &
néng dé cao, mudn cé tac dung phai duy tri
sw ¢6 mét trong co thé & ndng dé thép. Bén
canh dé6, hé théng dan truyén thubc st dung
hat chitosan cho thdy cé nhiéu wu diém giip
khdc phuc nhitng nhuwoc diém trén cia GM-
CSF. Trong nghién ctru nay, hat chitosan
duoc tao ra va duoc danh gia kha ndng hap
phu va gidi phéng protein hGM-CSF. Péu

tién, hoat tinh cuda protein hGM-CSF duoc
dénh gia bang thi nghiém téng sinh trén dong
té bao TF-1. Tiép theo, hat chitosan duoc
téng hop bang phuwong phéap gel ion va duoc
dénh gid déc tinh. Sau khi cho hép phu
protein |én hat, kha ndng dung ly va kha néng
b&o vé protein ttr hat chitosan trong diéu kién
in vitro cding duoc déanh gia. Két qua cho thay
protein hGM-CSF c¢é hoat tinh voéi gia tri
EDso=106 pg/mL. Hat chitosan téng hop duoc
c6 dang hinh cdu véi kich thuéc trung binh
24,5 nm va khéng c¢é déc tinh. Két qué SDS-
PAGE va phuwong phép do Bradford, cho thdy
da hép phu protein hGM-CSF |én hat véi hiéu
Suét trén 99 % va hat chitosan cé kha néng
giai phéng va bao vé protein hGM-CSF khoi
s phan hdy cda trypsin. Nhw vay, hat
chitosan téng hop duoc cé khé ndng gén va
gidi phéng protein hGM-CSF ¢6 hoat tinh. Két
qua nay la co sé dé phét trién nghién ciwu tiép
theo & diéu kién in vivo.

T khéa: hGM-CSF, hat chitosan, thdr nghiém hoat tinh.

MG PAU

Vaccine la mot phwong phap hitu hiéu bao vé
co thé trude cac tc nhan gy bénh. Cho dén nay
d4 c6 nhiéu loai vaccine ra doi trong d6 vaccine
tiéu phan dang 1a dich nham t6i do c6 d6 an toan
cao cho ngudi sir dung so véi cac vaccine truyén
thdng nhu vaccine bat hoat hay nhugce doc. Tuy

nhién hoat dong cua vaccine tiéu phan thuong kém
do thanh phan khang nguyén thuong dwoc san
xuit bang cdng nghé protein tai to hop nén khang
nguyén tao ra thiéu cac thanh phan gay dap tmg
mién dich bam sinh tir vi khuan va d& dang bi
thanh thai boi co thé trudc khi kich
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thich duoc dap tng mién dich; do d6, né can
phai sir dung chung véi chét dan truyén va ta dugc
nhim ting hiéu qua cua vaccine tiéu phan. Ta
duoc c6 vai tro quan trong trong vaccine, né gidp
ting cudng dap tng mién dich, giam luong khang
nguyén can sir dung hodc sb lan can tiém dé tao
dugc sirc dé khang, gidp cai thién hiéu qua vaccine
& tré so sinh, nguoi cao tudi hodc ngudi suy giam
mién dich, ngoai ra ta dwoc ciing ¢ thé duoc sir
dung nhu hé thong dan truyén khang nguyén dén
niém mac [1, 2].

Hién nay, (mg dung cytokine tai t6 hop nhu
chat bd tro vaccine dang thu hut nhiéu su cha y,
ching c6 tiém nang thay thé nhimg t4 duoc hién
c6 do cytokine la cac protein tw nhién cé vai tro
quan trong trong qué trinh kiém soat hé thing
mién dich va dugc san xuit dé dap tng véi xam
nhiém. Chidng cung cap tin hiéu diéu khién cac
phan &ng mién dich qua mot trong hai con duong:
dich thé hoic qua trung gian té bao [3]. Trong d6
GM-CSF la mot cytokine cho thay c6 nhiéu tiém
ning trong tng dung nay. GM-CSF 1a nhan t4 kich
thich tao nhom dai thuc bao, bach cau hat, duoc
tiét ra tir nhiéu loai té bao. GM-CSF ¢6 tac dung
tang cuong kich thich sy ton tai, biét hda va chic
nang cua cac té bao trinh dién khang nguyén
(antigen-presenting cells — APCs). Ngoai ra, GM-
CSF con hoat hoa va 1a tdc nhan hudng hoa, tap
trung bach cau don nhan va bach cau trung tinh
dén vi tri xam nhiém, gy ra dap ung viém, dong
thoi kich thich biéu hién mot sb cytokine khac nhu
IL-1, IL-6, TNF can cho su nhan dong va biét héa
cua té bao lympho B va T [4]. Viéc sir dung GM-
CSF nhu mdt tA dugc trong vaccine protein va
peptide dé cho thdy kha ning tao dap tng mién
dich twrong duong so véi ta dwoc vaccine truyén
thdng khi thir nghiém trén dong vat [4]. Mot sé
nghién ctru so bod khac s

dung GM-CSF tai t hop két hop véi vaccine viém
gan B (hepatitis B) hodc vaccine cim tu gia
(tetravalent Influenza vaccines) cho thay tiém
nang tng dung cia GM-CSF lam t4 duoc cho
vaccine chdng virus [4]. Tuy nhién do tinh kém
bén trong co thé, gay doc & ndng do cao, va dé co
tac dung phai duy tri su ton tai thuong xuyén trong
co thé, nén can thiét phai c6 mot hé thdng chat
mang nham gidp khac phuc nhing han ché nay khi
st dung GM-CSF lam ta dugc.

Hé thong dan truyén thudc dang ngay duoc
phét trién nhu mot giai phap dé han ché sy phéan
huy va hao hut thube, ngin chin cac tac dung phu
c6 hai, ting hiéu lyc va tap trung thudc tai vi tri
can thiét [5]. Trong do, st dung chit mang thudc
la mot trong nhitng phuong phap tiép can gilp
tang hiéu qua diéu tri giup tang d6 bén, dinh hudng
dén vi tri muyc tiéu va kiém soat sy giai phong
thudc, bao gébm ca giai phong lién tuc va giai
phoéng dap tng [6]. Hién nay, hé théng dan truyén
thudc bang hat nano chitosan d4 va dang thu hut
duoc nhiéu quan tdm nghién ciru. Ngoai tinh phan
huy sinh hoc va tuong thich sinh hoc cao, chitosan
con 1a mét chat bé tro mién dich, giup ting cuong
dap tng mién dich va dugc FDA cho phép sir dung
trén nguoi [7-9]. Thém vao d6 kich thudc hat nho
(tir 10 dén 100 nm) nén ching c6 dién tich va dién
tich bé mat 16n, gidp thudc d& dang duoc hap phu
I&n hat. Kich thuéc nho con gidp thudc dé dang di
qua cac khe ho gitra té bao gitp thim siu vao co
thé [10, 11].

Muc dich ciia nghién ctru nay la phdi tron
protein hGM-CSF voi hat chitosan dé gop phan
khac phuc nhiing han ché cia protein hGM-CSF
tai to hop khi sir dung trong co thé ngudi nhu mot
huéng nghién ciu méi cho phét trién mot loai ta
dugc vaccine mai trong tuong lai.
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VAT LIEU VA PHUONG PHAP
Héa chat — Vat liéu

Chitosan (DD = 85 %) (Sigma), sodium
tripolyphosphate (TPP) (Merck), acetic acid
(Merck)

Méi truong nubi cdy té bao RPMI-1640
(Gibco), Fetal Bovin Serum (Sigma), Antibiotic
100X (Sigma), Cell counting kit 8 (CCK8);

Dong té bao TF-1 (ton tai va tang sinh phu
thudc vao GM-CSF/IL-3);

Protein hGM-CSF dugc cung cp bai Phong
Thi nghiém Céng nghé Sinh hoc Phan tu, Truong
Pai hoc Khoa hoc Ty nhién, PHQG-HCM.

Phuwong phap
Danh gid hogt tinh sinh hoc cua protein
hGM-CSF

Hoat tinh sinh hoc cua hGM-CSF duoc danh
gia thdng qua thir nghiém in vitro trén dong té bao
TF-1 va duoc kiém tra bang phan tng hién mau
v6i mubi tetrazolium (CCK-8). Té bao TF-1 duoc
nudi trong méi truong RPMI vai 10 % fetal bovin
serum (FBS), 2x10° (pg/mL) hGM-CSF va khang
sinh. Té bao duoc rira v6i PBS va bd sung vao dia
96 giéng (2x10* té¢ bao/giéng) trong
100 uL RPMI-10 c6 chira hGM-CSF & c4c nong
d6 khac nhau 2.10%, 2.10%, 2.10?, 2.10%, 2.10°, 2.10°
L pg/mL, 0 ¢ 37 °C, 5 % CO; trong 72 gio. Sau d6
bd sung thude thir CCKS8 ti 18 1/10 (v/v), u trong 3
gio va do OD & budc song 450 nm bang may
Multiskan Ascent.

Téng hop hat nano chitosan bang phirong
phap gel ion

Hat chitosan dwoc téng hop bing phuong
phap gel ion voi tac nhan tao néi ngang la TPP.
Chitosan 0,25 % (w/v) dugc hoa tan trong acetic
acid 1 % va diéu chinh vé pH 5 bang dung dich
NaOH 5N. TPP 0,25 % (w/v) dugc nhé tir tir vao

dung dich chitosan véi céc ti 18 khdi luong khéc
nhau 3:1, 4:1, 5:1, 6:1, 7:1, trong diéu kién khudy
lién tuc & nhiét dd phong trong 1 git 30 phdt. Quan
sat su tach 1op cua hat tao thanh trong vong 72 gio
va danh gia kich c& hat nano chitosan théng qua
chup anh FE-SEM.

Danh gid doc tinh cua hat nano chitosan

Hat nano chitosan dugc danh gia doc tinh
thdng qua thir nghiém in vitro trén dong té bao TF-
1. Té bao TF-1 duoc rira véi PBS va bd sung vao
dia 96 giéng (2x10* té bao/giéng) trong
100 uL RPMI-10 c6 chua hGM-CSF 2 ng/mL va
c4c ndéng do chitosan khéc nhau 40.10% 40.103,
40.10%, 40.10%, 40.10° 40.10* pg/mL, u & 37 °C,
5 % CO, trong 72 gio. Sau d6 bd sung CCK8 ti 1¢
1/10 (v/v), u trong 3 gid va do OD budc song
450 nm bang may Multiskan Ascent.

Khdo sat kha ndng hdp thu cua protein trén
hat chitosan

Dung dich protein hGM-CSF (100 ug/mL)
cho hip phu véi dung dich hat nano chitosan
(10 mg/mL) & cac ti 1¢ khdi lugng CS:hGM-CSF
khac nhau (1:1, 2:1, 3:1, 4:1,5:1, 10:1, 20:1), 0 10
°C trong vong 1 gio. Sau do6 tién hanh ly tam thu
dich néi dé x4c dinh Iuong protein hGM-CSF con
lai bang phuong phap Bradford va phan tich SDS-
PAGE. Hiéu suat hap phu (loading efficiency-LE)
cua hat nano chitosan dugc tinh toan theo cong
thuc sau.

(A-B)
A
A: Tong lugng protein

LE(%) = X100
B: Lugng protein trong dich ndi
Danh gia kha nang giai phong cua protein
dirgc hdp phu trén hat chitosan

Hat chitosan gan protein hGM-CSF duoc
huyén phu trong dung dich PBS pH 7 1 37 °C. Sau
d6 ly tam thu dich ndi & cac mdc thoi gian 0, 2, 4,
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6, 24, 48 gio. Nong do protein hGM-CSF giai
phéng duge danh gia bang thi nghiém ting sinh
trén dong té bao TF-1.

Pdnh gid tinh bén cua protein hGM-CSF sau
khi hdp phu 1én hat chitosan

Dé danh gia tinh bén va kha ning bao vé
protein hGM-CSF sau khi hidp phu Ién hat
chitosan, ching toi sir dung protease 14 trypsin dé
danh gia kha nang bao vé hat chitosan. Protein
hGM-CSF, hat chitosan hap phu protein hGM-
CSF (CS/hGM-CSF) dugc tron véi trypsin theo ti
Ié khéi lwong 1:2,5 va i ¢ 37 °C. Sau mdi 15 phut,
lrong hGM-CSF chua bi phan cét duoc danh gia
bang SDS-PAGE.

KET QUA

Panh gia hoat tinh sinh hoc ctia protein hGM-
CSF

Hoat tinh protein hGM-CSF dugc danh gia
thdng qua sy ting truong té bao TF-1 va kiém tra
bang phan ¢ng hién mau véi mudi tetrazolium
(CCK-8). Két qua cho thiy c6 su trong quan giita
nong d6 hGM-CSF va su ting sinh dong té bao
TF-1. Khi gia ting nong d6 hGM-CSF trong méi
truong nudi cdy thi mat do té bao TF-1 cd su gia
ting twong Gng, va & nong do hGM-CSF bang 2
ng/mL thi sy ting sinh té bao dat mac bio hoa va
gia tri EDso (Effective dose 50 %) cia mau hGM-
CSF thtr nghiém la 106 pg/mL. Nhu vay, hGM-
CSF do phong thi nghiém cung cp c6 hoat tinh
sinh hoc trén dong té bao TF-1.

-2 -1 0 1

2 3 4 6

Log[hGM-CSF] (pg/ml)

Hinh 1. Hoat tinh hGM-CSF

Téng hop hat nano chitosan bang phwong
phéap gel ion

Hat chitosan dwoc téng hop bang phuong
phap gel ion st dung tac nhan tao ndi ngang TPP.
Trong phuong phap nay, kich thude hat chitosan

bi anh huéng boi nhidu yéu té trong do ti 18
chitosan: TPP (CS: TPP) va pH ldc tao néi ngang la
hai yéu t6 quan trong ¢ anh huéng nhiéu dén kich
thude hat.
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Hinh 2. Hat chitosan diéu ché tir cac ty 16 CS:TPP 3:1,4:1, 5:1, 6:1, 7:1.

Chitosan bi két tua trong dung dich c6 pH >6,5.
Theo nghién ctru cua Fan ndm 2012, gia tri pH tu
4,5-5,2 cho hat nano chitosan phan tan don, & pH
>5,2 s& hinh thanh cac hat co kich thude 16n. Két
gua teong ty ¢ nghién ctu cia Quan Gan nidm
2005, & gia tri pH tir 4 dén 5 kich thudc hat khong
thay d6i nhiéu, hat co kich thudc ting cao khi ¢
pH 6. Tir d6, chung t6i chon pH 5 dé thuc hién
phan tng tao ndi ngang gitra chitosan va TPP voi
ti 16 CS:TPP tang dan tir 3:1 dén 7:1. Két qua tir
Hinh 2. cho thdy ¢ cac ti 16 CS: TPP tir 3:1 dén 6:1
xuit hién sy tach 16p va khi giam dan lwong TPP
phan tng (ti 16 CS:TPP ting) thi sy tach 16p cing
giam dan. O ti 1é CS:TPP 7:1 khong xuét hién su
tach Iop, dich c6 mau tring duc dong nhat. Diéu
nay c6 thé giai thich do khi ty 1& CS:TPP tang
(nghia l1a ham lugng TPP giam), TPP chi duoc st
dung cho qua trinh tao ndi ngang noi phan tir va
lién phan tr v6i CS tao thanh nhiing hat chitosan
don. Nhung khi ty I¢ CS:TPP giam (nghia la luong
TPP ting), sau khi thuc hién qua trinh tao ndi
ngang ndi phan tir va lién phan ti vai CS tao thanh

hat chitosan don thi lugng TPP con du sé lién két
v6i nhitng hat nano chitosan don tao thanh nhitng
hat ¢6 kich thu6c [6n hon do d6 tao thanh mot hé
phan tan keo khong bén va bi tach 16p.

Két qua hinh chup FE-SEM va danh gi& su
phan bé kich thugc cho thay hat chitosan dugc
tong hop ¢ ti 16 CS:TPP=7:1 ¢6 dang hinh cau,
khéng bi dinh cum, hon 80 % s6 hat chitosan tao
thanh c6 kich thudc trong khoang tir 18 dén 30 nm,
tap trung nhiéu nhat & 22-26 nm, kich thuéc hat
trung binh la 24,5 nm (Hinh 3).

Panh gia dc tinh ctia hat nano chitosan

Chitosan la mot tic nhan tuong hop sinh hoc
tot v6i nhidu cong bd da chiing minh khong gay
doc trén té bao. Trong thi nghiém nay maét lan nira
chding t6i tién hanh xac dinh doc tinh hat chitosan
Ién sy tang truong té bao TF-1. Té bao TF-1 duoc
nudi trén méi trudng RPMI bd sung FBS 10 % c6
su hién dién caa hGM-CSF (2 ng/ml) va c4c nong
d6 hat chitosan khac nhau.
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Hinh 3. Kich thuéc va sy phan bé kich thude hat chitosan. Anh FE-SEM hat chitosan (A) sy phan b kich thuéce
hat chitosan ¢ ty 1€ CS:TPP 1a 7:1 (B)
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Hinh 4. Bgc tinh in vitro cia hat chitosan trén dong té bao TF-1.

Két qua tir Hinh 4 cho thiy su tang sinh t¢  hép phu dugc thuc hién ¢ pH 6. Gié tri nay cao
bao khong c6 su khac biét dang ké & cac ndong @6 hon gia tri diém dang dién cua hGM-CSF (pl =
hat chitosan khac nhau so véi giéng khdng bd  4,95), lam cho protein nay tich dién am, con hat
sung. Nhu vy, ndng d6 hat chitosan trong khoang chitosan mang tich dién duong nén protein hGM-
thir nghiém nay van chua gy doc té bao. CSF s& d& dang gan Ién hat chitosan. Thi nghiém
Khio sit khi ning hip thy ciia protein trén dugc thuc hién ¢ cac ti 16 khdi lwong CS va hGM-
hat chitosan CSF khac nhau. Luong protein hGM-CSF du sau
qua trinh hap phu duoc danh gia bang phuong
phép Bradford.

Protein hGM-CSF duoc hép phu 1én hat
chitosan thong qua twong tic tinh dién. Qua trinh
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Hinh 5. Kha ning hap phy hGM-CSF cua hat nanochitosan. Két qua SDS-PAGE hGM-CSF trong dich ndi sau khi
loai bo hat (A) va hiéu suat hap phu hGM-CSF [én hat chitosan xac dinh bang phwong phap Bradford (B).

Trong qua trinh hap phuy, khi ting lugng
chitosan thi lugng protein thira sé giam do duoc
dugc hap phu hoan toan 1én hat. O cac ti Ié hat
chitosan:protein 20:1, 10:1, luong hat chitosan
nhiéu cung véi do nhét cua dung dich tao thanh
khong dang ké nén protein dé dang hap phu Ién bé
mat hat. Diéu nay giai thich tai sao két qua phan
tich trén gel SDS-PAGE Hinh 5.A protein con lai
& cac ti 1& nay rat it va bang phwong phap do
Bradford cho thay hiéu suat hap phu & cac ti 1& nay
cao trén 99 % theo Hinh 5.B. Trong khi do, & cac
ti 1 thip hon nhur 1:1, 2:1, 3:1, luwgng hat chitosan
it nén van con mot luong 16n protein chua duoc
hip phu Ién hat, do d6 két qua phan tich trén gel
cho thay protein con lai nhiéu va hiéu suat hip phu
& céc ti 18 nay khong cao. Tir két qua thi nghiém
nay chiing tdi quyét dinh chon ti 1¢ khéi lugng gitra
hat chitosan véi protein hGM-CSF 14 20:1 dé thuc
hién cac thi nghiém vé sau.

Panh gié kha nang giai phéng ciia protein
dwogc hap phu trén hat chitosan

Luong protein giai phong ra tr hat chitosan
hip phu hGM-CSF (CS/hGM-CSF) duogc danh gia
thdng qua sy ting sinh té bao TF-1. Té bao TF-1
duge nubi trén méi treong RPMI ¢6 FBS 10 % va
bé sung dich ndi (pha lodng 20,000 lan) duoc thu
sau qua trinh giai phéng ¢ cac méc thoi gian khao
sat.

Hoat tinh cia hGM-CSF giai phéng trén té
bao TF-1 & cac thoi diém tir 0 gio dén 48 gio
khong cd su khac biét dang ké cho thay hGM-CSF
van giit duoc hoat tinh sinh hoc sau khi hap phu
va giai phdng, tuy nhién luong hGM-CSF dé giai
phéng gan nhu hoan toan & thoi diém 0 gio. Piéu
nay c6 thé duoc giai thich do protein hGM-CSF
khi hap phu Ién hat chitosan chi lién két véi bé mat
hat ma khong dugc dong goi vao bén trong hat
chitosan, nén su khuéch tan cing véi pH cao va
mai treong ¢d nhiéu ion ciing 1am cho cau tric hat
chitosan khéng 6n dinh gay ra su giai phong hoan
toan. C4c nghién caru trude d6 ciing cho thay thude
hay protein khi lién két trén bé mat hat ciing gay
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ra su giai phong nhanh chéng [9]. Nghién ctru cua chéng duoc giai phong hoan toan chi trong vong
Ping He nam 1999 thyc hién hap phu cimetidine  vai phiit diu cua giai doan hoa tan [12].
I&n bé mat hat chitosan dé cho thiy thudc nhanh

0.6-

0.4+

0D45l]

0.24

0.0
control 0 2 4 6 24 48

Thaoi gian (gio)
Hinh 6. Hoat tinh tang sinh protein hGM-CSF giai phong ra tir hat CS/hGM-CSF
Pinh gia tinh bén ciia protein sau khi hap phu 1&n hat chitosan
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§5.2RIEL
‘ 44|
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hGM-CSF

trypsin

CS/hGM-CSF

Il CS/hGM-CSF
W hGM-CSF

Ti 1¢ hGM-CSF:trypsin
N
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Thoi gian (phat)

Hinh 7. Kha ning bao vé hGM-CSF trude tac dong cua trypsin cua hat chitosan. Két qua SDS-PAGE hGM-CSF va
CS/hGM-CSF sau phan tng véi trypsin & cac moc thoi gian (A) va lugng CS/hGM-CSF:hGM-CSF con lai sau
phan tng trypsin (B).

Dé danh gia tinh bén va kha nang bao vé protein  Két qua tir Hinh 7.A cho thiy protein hGM-CSF
hGM-CSF sau khi hap phu Ién hat chitosan, ching ~ khéng hap phu I&n hat bi phan cat bai trypsin,
toi tién hanh thi nghiém khao sat sy tac dong cua luong protein hGM-CSF giam rd rét sau 90 phit u
enzyme phan hay trypsin Ién protein hGM-CSF & V6i trypsin va gan nhu bi phan cit hoan toan sau

cac thoi gian phan tng khac nhau. 150 pht.
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O Hinh 7.B, ti 1& luong hGM-CSF:trypsin cua
protein khong hap phu 1én hat ¢ su giam dan theo
thoi gian va thip nhat & 150 phut. Trong khi d6
protein hGM-CSF hip phu lén hat chitosan thi
lugng protein sau khi 0 voi trypsin khéng c6 su
thay di dang ké (Hinh 7.A). Ti Ié lwong hGM-
CSF:trypsin & trudng hop protein hap phu Ién hat
thi ti 1€ nay giam nhe theo thoi gian (Hinh 7.B).
Két qua so sanh luong protein khong dwoc bao vé
va dugc bao vé cho thiy duoc sy khac biét dang
ké tir phut 90. Kha ning bao vé hGM-CSF cua hat
chitosan dugc giai thich la do trypsin la protein cé
pI = 10,5 nén trong diéu kién pH 7,4 trypsin mang
dién tich duong, do do su tuwong tac gitra trypsin
va hat CS/hGM-CSF (ciing mang dién tich duwong)
bi han ché do twong tac tinh dién.

KET LUAN

ba chimg minh dwgc hoat tinh in vitro cta
hGM-CSF do phong thi nghiém cung cip. Téng

hop thanh céng hat chitosan bang phwong phép gel
ion str dung tac nhan tao ndi ngang TPP. Vi nong
d6 chitosan 0,25 % (w/v) pha lodng trong acetic
acid 1 % (v/v), nong d6 TPP (0,25 %), ty 1&
CS:TPP 1a 7:1, pH 5, duéi diéu kién khudy 1 gio
30 phut. B4 chung minh dugc hat chitosan khéng
¢6 doc tinh trén té bao TF-1. Nghién cau hap phu
thanh cong protein hGM-CSF Ién hat chitosan véi
hiéu suat hdp phu >99 % ¢ ti I khdi luong
CS:hFM-CSF la 20:1. Ba chung minh dugc hat
chitosan c6 kha nang giai phéng protein hGM-
CSF sau khi hap phu va viéc hap phu khong lam
cho protein mat hoat tinh. P4 chirg minh dugc
hat chitosan c6 kha ning bao vé protein sau khi
dugc hip phu 18n hat khoi sy tac dong cia enzyme
phén huy.

Lo cam on: Nhom tac gia xin chdn thanh cam
on dén GS. Toshio Kitamura, Vién Y khoa, Pai
hoc Tokyo d& cung cdp dong té bao TF-1.

Preparation and characterization of nano
chitosan for nGM-CSF release

e Dang Tat Truong
e Nguyen Cong Thuan
e Tran Hieu Van

University of Science, VNU-HCM

ABSTRACT

hGM-CSF (human granulocyte-
macrophage colony stimulating factor) is a
cytokine secreted by many cell types. Its
characters are suitable for vaccine adjuvant
such as ability to stimulate survival,
differentiation and enhancement the
functions of antigen-presenting cells. This
cytokine is also a chemoattractant for
monocytes and neutrophils to the infected
sites, stimulates the expression of several
cytokines like IL-1, IL-6, TNF, which are

essential for B and T Ilymphocyte
differentiation. However, hGM-CSF has some
drawbacks for being an adjuvant candidate
due to its easy degradation, toxicity at high
concentration and low-dose requirement for
therapeutic effect. Drugs delivery system
using chitosan can overcome these
disadvantages of hGM-CSF. In this present
study, chitosan particles were prepared and
evaluated the absorption and release of
human hGM-CSF. Firstly, the activity of hGM-
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CSF was evaluated by proliferation bioassay
using TF-1 cell line. Afterward, chitosan
particles were prepared by ionic gelation
method and were examined for its toxicity on
TF-1 cell line. After protein absorbance onto
chitosan particles, the release capacity and in
vitro protection of chitosan for \hGM-CSF were
assessed. The result showed that hGM-CSF
had an EDsg value of 106 pg/mL. The
synthesized chitosan particles had an
average diameter of 24.5 nm and were

nontoxic. Based on the results of SDS-PAGE
and Bradford, the adsorption efficiency of
hGM -CSF onto chitosan particles reached 99
% and chitosan has the ability to release
hGM-CSF and protects it from hydrolysis of
trypsin. In  conclusion, the synthesized
chitosan beads absorbed and released hGM-
CSF with its activity remained. This result
provides the evidence for further in vivo
researches.

Key words: hGM-CSF, chitosan nanoparticles,biological activity
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