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TOM TAT: hG-CSF la mit cytokine c6 clic ning kich thich s ting sinh, bit hoa, teréng
thanh ¢ia bgch qiu hgt trung tinh, tleong dwoc sk dung nhe Mot logi thusc diéu tri ching suy gim
bach @iu ¢ nhing kénh nhan ung th héa ty liéu aing nhe ¢ bénh nhan mic cac gnh ly khac. Sau qua
trinh sin xuit, hG-CSF tai 4 hop tong typ trong E. colid dang léng, khéngduwoc glycosyl héa nén
protein khéngon dinh, & mit hogt tinh, thyi gian hio quin ngin. Trong nghién #u nay, ching toi
trinh bay Kt qui budc dau khio sat véc bio quin hG-CSF taid hop bing phrong phapdong kho.
Quy trinhddng khoda duroc dé xudt voi cac thong 8 co ban nhe diéu kién 1am kinh 1a -40C trong 60
phat, thé tich miu 1a 1/10 tle tich \4t chiza, nhist dé ngeng w -70°C, ap sut 20mTorr, 24 gi. Mdu sau
qué trinh@dng khé c6 dng hit, khé, min, mau ting. Hiéu qui bao quin aia pheong phapddng khod
dwoc kiém tra qua Kt qua phan tich éu hinh hG-CSF dng dién di Native-PAGE vade ky RP-HPLC;
thiz nghiégm hazt tinh sinh lac in vitro trén € bao M-NFS-60 va thnghiém hast tinh in vivo trén chet

nhdt tréng Mus musculus.

Tir khéa: hG-CSF d6ng khd, M-NFS-60.
MO PAU

hG-CSF

Stimulating Factor) la %t cytokine déng vai

(human Granulocyte Colony
trd quan tong trong qué trindiéu hoa s ting
sinh, bét hda, tnong thanh aa bach ciu hat
trung tinh (Avaloset al, 1996; Basuet al,
2002). Wi vai tro quan tyng do, tr lau hG-
CSFda duoc ar dung dé diéu tri mot sb bénh
lién quandén ar suy gim bach cu trong mau,
dic bigt 1a binh gbm bach cu hat
(neutropenia), it loai bénh throng gip phii
trong qua trinh hoaitdiéu tri ung thr (Basuet
al, 2002; Garlancet al 1997). Hén nay, do
tinh hinh Bnh nhan ung thdang c6 xu biéng

gia ting nhanhs Viét Nam ding nhr trén tté
gidi, do iy da lam gia ing nhu &u sr dung
hG-CSF dung & tro trong cac Bu phap hda
tri. Vi vay viéc nghién ¢u sin xuat hG-CSF tai
t6 hop sr dung dé lam protein tr liéu dang ét
dugc quan tam.

Tai Viét Nam, nhom nghiénuu tai PTN
Coéng ngk Sinh lc Phan, truong PH Khoa
hoc Tu nhién,PHQG TP. HCM ¢ing da hréc
dau nghién é¢u sin xuit thanh cong hG-CSF
tai t6 hop tir hé thbng biéu hién ¢ t& baoE. coli
(Hiéu et al, 2009; Hoaet al 2009). Tuy nhién
sau qua trinham xuat, hG-CSF taid hop c6
ngwn goc tir t& baoE. coli thuong ©n tai ¢
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dang long, ki khdng dugc glycosyl héa nén
protein khéngdn dinh, & mat hoat tinh, thyi
gian Bo quin ngin. Do do, viéc sr dung nit
phrong phap Bo quin thich kp, khéng én
kém nhéu chi phi, théan lgi cho viéc d6ng goi,
van chuyn ma \in dam bao haat tinh sinh kc
cia hG-CSF 1a ét src quan tong. Mot trong
nhitng phrong phap Bo quan protein argc liéu
da vadangduogc ar dung phb bién, c6 héu qui
tét trén nhéu déi tuong la phrong phapdéng
kho. béng khé la qua trinh lam khé, trodg,
dau tién dung méi clra proteindugc chuyén
sang tang thai &n ¢ nhiét do thap, saudé tién
hanh thing hoa tec tiép tir dang fan sang dng
hoi dudi didu kién ap sét thip. Muc tiéu aia
dong kho 1a 40 ra mdt hon hop dang bt kho
c6 @6 tu 6n dinh cao va khong thagdi ciu
hinh ding nhr haat tinh aia protein sau khi hoa
tan t& lai vao dung méi thich ¢p. Sin pHam
dang nay c6 th ton tai trong not thoi gian dai,
dé dang o quan ma khong it di nhitng tinh
chit dic treng (Avis et al, 1999; Prestrelsket
al, 2000). Do Wy, voi myc tiéu hrgc dau khio
sat quy trinh ho quan hG-CSF, chung téda
tién hanh tir nghiém bio quan hG-CSF Bng
pheong phapdéng khé. Héu qui cia phrong
phép dugc kiém tra théng qua km tra du
hinh protein Bng dién di khéng bén tinh
Native-PAGE, &c ky long cao aptio pha RP-
HPLC; thr nghiém hat tinh sinh lc in vitro
trén dong & bao M-NFS-60 vain vivo trén
chut nhét tring.

VAT LI EU VA PHUONG PHAP

Hoa chét

hG-CSF tai & hop duoc sin xuit tai phong
thi nghem Céng ngh Sinh hc Phan ,
truong PH Khoa hlc Tu nhién, PHQG TP.
HCM. Mau ¢ dang long, c6dd tinh sich 95%
va hat tinh riéngdat 0,821 x 18 IU/mg. hG-
CSF chidn la biét duoc Neupogefi (Roche,
Thuy Si). Neupogefi c6 chra thanh phn chinh
la protein hG-CSRugc sin xuit trong E. coli
bang ky thuit DNA tai t hop. Haat tinh riéng
cia hG-CSF trong Neupog&dat 10° IU/mg.

Khio sat thdi gian dong lanh miu truéc
dong khod

Tién hanhdéng knh miu ¢ cacdiéu kién -
20°C va -40C trong cac khiang thoi gian tr 0
— 60 phut. Xaatinh ty 16 mau da dong trong
tirng thoi diém dé xacdinh duoc thoi diém miu
dadbéng hoan toan.

Khio sat § 1é thé tich miu — vat chira

Cho miu vao cac # chra (falcon 50ml,
falcon 15ml, eppendoft 1,5mlpisty I¢ thé tich
mau — \at chia la 1/5, 1/10, 1/20. & hanh
déng hnh miu vadong khoé i cac thdng &:
nhiét @6 ngeng 1 -70°C, &p sat 20mTorr. Tén
hanhdéng khé trong vong 24 g saudo6 thu
mau va xaadinh gia ti ty & chiéu cao ndu trén
chiéu cao vt chra.

Thir nghiém hoat tinh sinh hgc in vitro

Hoat tinh sinh lbc cia hG-CSFdugc xac
dinh théng qua khning daptng ting sinh ¢a
dong € bao M-NFS-60. Dongétbao nay co
ngwn gdc tr chut Mus musculus,ching
khéng c6 kB nidng tr ting sinh ma ph thuoc
vao cac cytokine M-CSF, IL-3 va G-CSF. Khi
moi truong nudi dy khéng B sung céc
cytokine nay thi& bao & chét trong khang 24
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— 72 gb. Khi b6 sung G-CSF vao maiudng
nudi dy, tiy thbc vao hat tinh dia G-CSF
ma € bao M-NFS-60 & ting tréng va phat
trién. Hoat tinh G-CSF cang amh thi € bao
M-NFS-60 #ing trong va phat tén cang
manh.

Quy trinh thir nghém hat tinh protein hG-
CSFduoc tién hanh §m cac xéc: pha lodng
mau thanh day éng do tir 10° ¢én 107 pg/ml.
B6 sung 50ul riu hG-CSF va 50ulidh € bao
vao dia 96 géng. U dia trong & am 37°C, CQ,
5% trong 48 gi. B6 sung kitdém t& bao CCK-
8 (Dojindo, NHit Ban) ti 1é 1/10 (v/v),u trong
3-4 gib. Xac dinh gia ti ODyg = ODygo —
ODsgs, phan tich & qua bing phin mém
GraphPad Prism 5.8é x&c dinh dugc gia ti
EDso. T @6, tinh duoc gia ti LU (laboratory

unit) va IU (international unit) theo cénguth

sau:
LU = 1 =107 Unite /s
U= ED., nits/mg
LUpaiy X Tpey
W= — — Unit/mg
mau I_-Uneu

Céac miu hG-CSF taid hop dugc kiém tra
hoat tinh ngay sau khibng kho va sau 2 thang
bao quan ¢ -20°C.

Kiém tra cdu hinh cia hG-CSF tai % hop
da dong khd

Mau hG-CSF taid hop d& déng khddugc
hoa tandi vao nréc cit vo trung, vadugc kiém
tra ciu hinh tr nhién thdng qua plong phap
dién di khong bén tinh Native-PAGE vais ky
long cao aptao pha RP-HPLC. Cac thi ngim
dugc tién hanhdong thyi véi mau hG-CSF
chuin dé so sanhddi chang.

Thi nghiém hoat tinh sinh hoc trén mod
hinh chugt

Sau 2 thang 4o quan, mhu hG-CSFdong
khd duoc hoa tan trong ubc cit tiém va tén
hanh thir nghiém hat tinh in vivo trén chit
nhit tring Mus musculugié xacdinh hiéu qua
lam gia ting lrong ach cdu hat trung tinh
trong mau chét. Thr nghiém duoc tién hanh
song song & cac miu: mau kiém soéat (dung
dich mwi sinh ly NaCl 0,85%), @u ching
dwong (hG-CSF chian), miu ching am (dung
dich bio quan) va miu hG-CSF taid hop da
ddéng khé. Quy trinh th nghiém gdm céac éc:
chwt nhit tring khve manh (25-30g) nudbn
dinh trong 3 ngay; tiém cyclophosphamidéuli
tiém 100mg/kg ng hrong a thé chut, nkim
lam suy gim lugng bach ciu cia chipt; tiém
mau lién e 4 ngay (ni dau tién sau khi tiém
cyclophosphamide 24g); tién hanh thu mau
sau nfii tiém cwi cung 6 gb; xac dinh Hng
lwong bach ciu va rong tach diu trung tinh
trong mau chét thir nghiém va danh gia Kt
qua.

Ngoai ra, trong sit qua trinh ti nghiém,
chdng t6i tén hanh theo ddi than réhichwt va
quan sat tmg thai sinh lydé danh gia s bo
mic do an toan a@a sin phim hG-CSF taid
hop trén ch@t thir nghém.

KET QUA VA THAO LUAN

Piéu kién dong lanh miu trwéc dong kho

O diéu kién phong thi ngléim, ching i tién
hanhdéng knh niu ¢ -20°C va -46C va tén
hanh xacdinh krong miu da déng theo thi
gian, Kt qua duoc trinh baye Hinh 1.
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Hinh 1. Két qua khao satdiéu kién dong knh miu

Két qua cho thy, ¢ nhigt d6 -20°C, Wi
khoang thoi giandéng knh 1a 60 phat, @u chi
c6 thé déng dugc khaing 75%. Trong khit6 ¢
nhiét d6 -40°C, ch sau 45 phat, Bu da din
nhe ddng hoan toan éi ty 1€ 97,7% va sau
khoing 60 phut, fu ¢a d6ng hoan toan va i
duoc trang thai dong khi dem ra méi trong
nhiét d6 phong. Do 1y véi diéu kién phong thi
nghiém, chang téitka chon diéu kién dong kinh
mau la gir ¢ -40°C trong 60 phut.

100

Ty 1& miu ban diu trong vat chira

Vé6i muc tiéu tranh tht thoat ndu trong quéa
trinh déng khd va it kiém vat chra, chang toi
tién hanh kho sat ¢ I¢ miu bandau trong \at
chra dra trén tiéu chi la chu cao ¢a mhu
trong \at chira sau qua triniong kho. Kt qua
cua thi nghtm duoc trinh bay trong Hinh 2.
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Hinh 2. Két qua khao séat ¢ 1é mau bandau

Két qua cho thy, ¢ ca ba \at chia théng
dung trong phong thi ngéin (eppendoft 1,5ml,
falcon 15ml, falcon 50ml), khi thtich ndiu ban
dau dat 1/5 tré tich \at chira, trong qua trinh

ddng khd rdu déu bi trao ra kidi vat chia gay
thit thoat miu. Trong khidé ¢ cac § & mau
bandau thap hon 1a 1/10 va 1/20, &u khdng b

trao ra kloi vat chra va ¥ 1é chiéu cao niu sau
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déng khd i da ch vao khang 80% so @i vat
chra. Do \iy dé tiét kiem vat chia trong qué
trinh d6ng kho, ching toiva chon ty 1¢ mau
bandau 14 1/10 so &i thé tich \at chia.

Kiém tra hoat tinh sinh hec in vitro cia
hG-CSF sauddng khd

Qué trinhddng kho 1a mt qua trinh phc tap
gdm nhiu giai doan, trong dé protein trong
mau déng kho phi duoc ddng knh ©i saudoé
tién hanh tling hoa dung méiwbi didu kién
ap st chan khong, doay protein c6 th b
bién d6i trong qué trinhiéng khd dn dén viec
mét haat tinh.

1.000

Do d6 ching t6i #n hanh kém tra hat tinh
sinh hc cia cac riu hG-CSFda déng kho
bang thr nghiém kha ning kich thiching sinh
dong € bao M-NFS-60.bdng thyi ching toi
tién hanhdanh gia hdu qui cua viéc bd sung
chit hd trg (5% maltose) trong ¢ bio quin
hG-CSF khi & dung phrong phapddng kho.
Céac miu duoc thir nghiém & céc thi diém
trugc dong kho, 24 gi sauddng khd va sau 2
thang o quan ¢ -20°C. Két qua dugc thé hién
& Hinh 3.

0.817

Hoal tinh riéng (x 10% IU/mg)

1.0
0.821 0.813
08 < 0.732
0.6
04 0.331
0.2
0.0 —— T T . : :

Neupogen Miu ban ddu 24 gior

2 thang 24 gidr 2 thang

+ Chét hd tro

- Chit hd tror

Hinh 3. Hoat tinh riéng éa cac Mu hG-CSF trong qua trinkib quan

O loat miu c6 [ sung cht hd tro, haat tinh
riéng @ia cac mu hG-CSF taid hop 24 gb
sau khiddong khd va sau 2 thangid quin gin
nhu khdng thayddi so wi mau bandau. Trong
khi @6 & loat miu khéng 1 sung cht hd trg,
hoat tinh riéng éa hG-CSF chgiam nte 24
gio sau khidéng kho (0,732 x U/mg so \6i
0,821 x 18U/mg), nhing sau 2 thang do

quan, hait tinh riéng @a miu giam manh, gam

hon 50% so %i mau ban ddu (0,331 x
10%U/mg so i 0,821 x 161U/mg). Vi vay cé

thé néi chit hd trg (5% maltose) lam giaihg

hiéu qua bao quin hG-CSF va plrong phap
bao quan hG-CSF Bng phrong phapdéng kho
c6 b sung 5% maltose chodui qui bao quin

hG-CSF 6t véi hoat tinh sinh kc khéng thay
dbi sau 2 thang.
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Kiém tra cdu hinh hG-CSF tai % hep sau
dong khod

Cac miu hG-CSFda dong kho dong thi
ciing duoc tién hanh kiém tra éu hinh ting
phrong phapdién di Native-PAGE va cly sic
ky RP-HPLC i déi ching |a hG-CSF chin
(Neupogen).

Két qua dién di Native-PAGE cho #ty, miu
hG-CSFdéng khd (géng 2, Hinh 4) cho 6t

1

i

vach protein hoan toanréng dong Wi vach

protein @a miu hG-CSF chin, diéu nay
ching © protein hG-CSF sau kkdibng kho in

giit dugc nguyén ¥n ciu hinh tr nhién.bong

thoi, trén in geldién di ding khong thy xuét

hién cac wch protein khac @m phia trén hay
phia dréi vach chun). Nhr vay, co thé két

luan qua trinhdéng khé khong lam & cum

(dimer hdéa, oligomer ho6a) hay phéaniyh
protein hG-CSF.

2

-

Hinh 4. Két qua dién di Native-PAGE. 1: Neupogen. 2:AMhG-CSFd6ng kho

Pong thoi voi dién di Native-PAGE, riu
hG-CSFddng kho @ing dugc kiém tra du hinh
théng qua & théng sic ky long cao aptao pha
RP-HPLC. 20u! riu hG-CSFdugc nap vao ét
Inertsil WP300 C4 (GL Science, BihBan), va
dugc dung ly Bing gradient acetonitrilit 30%
dén 70% trong 30 phit.38 ky db trén Hinh 5

cho tHy hG-CSF tai & hop hoa tan sadéng
khé cho nft peak 4i thoi gian kru khaing
26,865 phat . Téi gian kru nay la hoan toan
trang khop so i thoi gian lru oia mu
Neupogen (26,894 phut). NMhvay, hG-CSF
saudoéng kho in giir ding déu hinh tr nhién.
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VWD1 A, Wavelength=215 nm (GCSF\100625X2.D)
VWD1 A, Wavelength=215 nm (GCSF\100625X5.D)
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Hinh 5. Két qua phan tich éu hinh hG-CSF taithop bing RP-HPLC.

Kiém tra hoat tinh sinh hec trén mé hinh
chudt caa hG-CSFdodng kho

Mau hG-CSF sau 2 thangiad quin ding
budc dau dugc thr nghiém haat tinh trén md
hinh dong \at bing cach & dung mé hinh
chwt bi bénh giam bach diu hat. Sau khiduoc

xir 1y véi cyclophosphamideté tao méd hinh

bénh giam bach ciu hat, chut duoc tiém

sung hG-CSF trong 4 ngay liénct voi liédu

tiém 80ug/kg tong hrong @ thé chuwt, saudd

tién hanh thu mau va xatinh cac théng &

tng ach cu hat, lwong kach ciu trung tinh va
phan trim bach ciu trung tinh. Kt qua dugc

thé hién o Bang 1 va Hinh 6.

Bang 1.Luong ©ng ach ciu va lach diu trung tinhe cac 16 chat ther nghiém haat tinh sinh e trén
mo6 hinh chit

Téng bach diu Bach diu trung tinh % Bach du trung
(x10® té bao/mm) (x10® té bao/mm) tinh
NaCl 0,85% 4,55 +0,35 1,95 £ 0,55 40,6 +8,2
Neupogen 4,85 +0,25 3,15+0,15 64,2+0,4
M&u ddng kho 4,60 +0,30 3,15 £ 0,05 69,1+5,5
Mau am 1,05 +0,15 0,55+0,15 51,3+9,3
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Hinh 6. Két qua thir nghiém haat tinh sinh ¢ hG-CSF trén mé hinh cbu

Két qua thir nghiém cho thy, ¢ miu doi
ching am, éng lrong kach cu va ch du
trung tinh gim xubng mic rit thip (1,05 x 16
té bao/mni va 0,55 x 18té bao/mni), phu hyp
v6i md hinh chét bi bénh gim bach ciu hat.
Trong khidé, 6 miu hG-CSFdéng khé, éng
bach ciu duoc phuc hoi tré vé trang thai binh
thuong nhr & miu kiém soat (tiém 0,85%
NaCl), va trong ach ciu trung tinh c6 xu
huéng ting, dat dén gain 70% 6ng hrong kach
cau. Cac Kt qua nay hoan toan phiph véi vai
trd va chirc ning trong © thé sbng aia hG-
CSF,ddng thi cac Kt qua ciing cho tly mau
hG-CSF @dng khdé cho Wu qui hoan toan
twong tr nhr miu dbi chang drong (tiém
Neupogen). Doy c6 tte khing dinh miu hG-
CSFdoéng khd co6 hat tinh sinh lpc trong
nhu mau Neupogen khi m tra trén md hinh
dong vat.

Ngoai ra, trong qua trinh thnghiém haat
tinh trén mé hinkiong at, ching téi con béc
dau danh giadoc tinh @a miu hG-CSFdéng
khd théng qua ¢c theo ddi than nBi chut

hang ngay thoi diém 1 giv sau cac i tiém
hG-CSF va theo ddi tinhamg arng, ndng,
bong da, ha tr da va nitng phin ing kit
thuong trén dadi vi tri tiém.

Két qua theo d&i than nkt (Hinh 7) cho
thiy, than nhit cua #t ca cac chot ¢ ca 2
nhém thr nghiém tiém Neupogen va hG-CSF
doéng kho [Bu 80pg/kgdéu cé s daodong, tuy
nhién s daodong nayén dinh trong khang tir
36,9C dén 37,3C, khong c6 con chit nao cé
than nhét vuot qua khang nhiét do6 cho phépy
chwt binh throng 1a 36,5°C — 38,0°CDong
thoi, viéc theo dbi sinh ly chit cho tHiy tai
cac \ tri tiém thuwc khong xy ra cac hin
tuong viém, sng hay cac Bn trgng kichang
khac, sau 4 ngay tiém tho tit ca cac 16 chat
déu c6 sic khoe binh tlong, khéng iy ra
hién trong chit bi chét. Két qua nay hréc dau
cho thy miu hG-CSFd6ng kho khdng gay nén
cac tac dng phu dic biét (nhe ting than nhit
qua ngrong binh tlrong, gay viém, sng hay
gay clét) trong khang 4 ngay thr nghiém trén
co thé chwt sdng & liéu lrong da thr nghism.
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Hinh 7. Két qua khao séat than nlét chwt qua 5 ngay tir nghém
KET LUAN hoat tinh, thi gian bio quan ngin. Trong

hG-CSF la mt cytokine c6 vai trd quan
trong trong qua trinh kich thiclirtg sinh, bét
héa va teong thanh @a tach cu hat trung
tinh. Hién nay, cytokine naylang dwoc sr
dung ong rai trong Véc didu tri cac Bnh ly
lién quandén suy gim lrong kach ciu hat nhe
neutropenia, §i chang suy gim mién dich...
véi nhiéu wu diém nhr: chi phi thip, tac ding
t6t, thoi gian ti bénh ngin. Sau qué trinhag
Xuit, hG-CSF taid hop tong hop trongE. coli
thuong ©n tai & dang bng, ki khéng duoc
glycosyl héa nén protein khorg dinh, & mat

nghién ¢u nay, chang téi trinh bayék qua
budc dau khao séat véc bao quan hG-CSF taid
hop bing phrong phapdéng khd. Kt qua cho
thidy phrong phapdéng kho la pbong phap
phu hyp nhim bao quin hG-CSF taid hop do
mau hG-CSF sau qua trinbbng kho n git
duoc diu hinh tr nhién khidién di Native-
PAGE va chy sic ky RP-HPLCdam hao haat
tinh sinh kc in vitro khi thir nghém trén dong
té bao M-NFS-60 va ha tinh sinh kc in vivo
khi thir nghiém trén chit nhét tring, ddng thyi

€6 dd an toan khi th nghiém trén chit.

PRELIMINARY STUDY ON PRESERVATION OF RECOMBINANT hG -CSF BY
LYOPHILIZATION

Le Mai Huong Xuan, Vuong Cat Khanh, Tran Thanh Hoa,Nguyen Ngoc Quynh Giao,
Dang Thi Phuong Thao, Tran Linh Thuoc
University of Science, VNU-HCM

ABSTRACT: hG-CSF is a cytokine that stimulates the prolifenat differentiation, function of

mature neutrophils and is generally used for treatinof neutropenia in cancer patients under
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chemotherapy or other diseased patients. After petdn process, E. coli-derived recombinant hG-

CSF is usually available as non-glycosylated, ligprotein, so that it's often unstable, easy tcelos

their biological activity. In this study, we repothe results of using lyophilization to storage

recombinant hG-CSF. We found out the freezing ¢mmdi and the suitable protein volumes for freeze-

drying process. Furthermore, we also studied tifieces of lyophilization on this protein by testitig
structure with Native-PAGE, RP-HPLC, testing biotag activity on M-NFS-60 cell lines and in mouse

(Mus musculus).
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