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Pidu nay phis hep khi tt cé cac mau A, baumanmii
thr nghism déu co gen AmpC dé khang
cephalosporin.

Nhom aminoglycosid (khdng sinh amikacin)
o6 01 mau con nhay, ti [& d& khang va dé khang
trung gian cao (37,8%). Két qua khang sinh 46 kha
khéc bigt so \.rorl két qua multiplex PCR. Hién twong
nay dé dat ra vén 88 A. baumannii 3a thay dbi cor
ché & khang nhom aminoglycosid noi chung vh
amikacin néi riéng chuwa? Dé tré I&i cau hditrén, cb
thé cin thiét phai gidi trinh t khong chi doan gen
aph (3)-Via ma con toan b hé gen cla cac chiing
A. baumnannii nay.

Két luan

Qui trinh multiplex PCR phat hién 03 gen aé
khang khang sinh cla A baumannii, gbm gen
Bla,, o1 58N AMPC, gen aph (3)-Vla da dvoc
xéy dl.rng Phéan (rng duwong tinh khi phat hién dugc
san phm PCR (1} doan gen big g, 5100~ 825 P,
{2} gen AmpC ~ 863 bp, (3)gen aph (3)-Vila ~ 234
bp. K&t qua nhan dinh vé tinh d& khang khang sinh
dua trén multiplex PCR phu hop v6i thd nghiém
in vitro d6 nhay clia A. baumannii bang k¥ thudt
khang sinh 48, ngoai trlr tréng herp cla angikacin,
Tuy nhién, phuong phap truyén théng nhal‘(héng
sinh dd cén kha nhidu thé gian, dac bigt ndu thue
hién ca xét nghiém dinh danh vi khuén, Trong khi
o, thiee hign ky thuat multiplex PCR trie tiép tiy
khudin lag, o6 thé én hanh dbng thoi viva dinh
danh vi khuan viva phat higén mdt s6 gen d khang
khang sinh. Nhér vay, ¢6 thé rit ngén dugg thoi
gian xét nghiém, bac si 1am sang sé dwa ra phéc
dd khéng sinh dang chi dinh trong thevi gian som
nhét. Bidu nay s& goép phan giip bénh nhan giam
thoi gian cing nhw chi phi diéu tri va tign lupng
bénh cling s& tién trién t6t hon.
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Summary
In conventional formulations, large moleculed amphiphitic Amphotericin B (AmB) of board-spectium
gntrﬁmgaf activify. wide use for systemic fungal infection, is dispersed in micells, and as such, AmB is unstable
in the human biood and formed toxic aggregates on release; in tendency of developing lipid formulations to
reduce the drug foxicily, and retain activity, formation of lipid complex of AmB hy solvent displacement was
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investigated with two synthetic phospholipids, hydrogenated soy phosphatidylcholine (HSPC) ar?d‘ distearoy!
phosphatidylglycerol (DSPG), in mofar ratio 7:3. Ethanol adjusted to pH 1.0 was chosen, and AmB lipid complex

was downsized by high pressure homogenization.

Keywords: Amphotericin B, lipid complex, solvent displacement.

Pat van dé

Amphotericin B (AmB) la mét khang sinh chéng
nam co tinh lwdéng than, duwoc chi dinh trong
treng hop nhiém nam nidng toan than do hoat
tinh khang ndm manh va phé tac dung rong. Tuy
nhién, thudc hau nhu khéng hap thu qua duéng
tiéu héa nén phai st dung duwéi dang tiém truyén.
Dang thudc qui wéc (Fungizone®) la dung dich
micelle, gay nhiéu dac tinh dac biét la doc tinh
trén than. Cac nghién clru bao ché liposome
mang dwoc chat amphotericin B thé hién nhiéu

Quan sat hirdmg tir trén

wu diém song ham luong amphotericin B str
dung thap, chi khoang 9 mol % so v&i téng Iuong
phospholipid dung lam ta duoc. Nhiéu nghién
clru nwoc ngoai cdng bo phirc hop lipid AmB
(Abelcet® - My, Ampholip - An D) cho higu qua
diéu tri cao va kha nang giam dée tinh khdng thua
kém gi dang liposome 1", Cac ché pham nay st
dung hai phospholipid la dimirystoyl phosphatidy!
cholin (DMPC) va dimirystoyl phosphatidy! glycerol
(DMPG) v6i ti 18 mol 7:3 va ti 1é duoc chat so voi
téng phospholipid 1a 100 mol%. Céc tac gia da md
ta cau truc clia phiec hop lipid nhw hinh duéi day .

Hinh 1: Céu tric phirc hop lipid amphotericin B

Phén t&r AMB cé tinh lwéng than: mét dau than
nuéc, mot dau than dau. Trong moi trudng nuée,
khi néng do AMB dudi néng do tao micelle tai
han, si phdi hop gitra AMB véi phospholipid tao
liposome. Khi AMB & néng dé Ién hon, AMB cé
thé chén vao, gay pha v ciu tric mang kép lipid
cua liposome. AMB s@ ty két tu véi nhau, cac phan
ttr lipid duoc xen ké vao gilra cac phan tir AMB dé
hinh thanh cau truc phikc hop.

Su sép xép gitra lipid va AMB nay phi hop voi
nhiéu nghién ctru da quan sét duoc. Trong phirc
hop, dudi hydroccarbon than déu ctia lipid gén voi
chubi polyen clia AMB, géc phosphat clia phan tir
lipid hwéng vé phia géc amin ciia phan tir AMB,
hinh thanh mét hinh try. Cac hinh tru nhd nay xép
canh nhau kéo dai cau tric chudi. Kich thudc cla
phtrc hop lipid AmB trong ché pham Abelcet®
duwore cdng bo nam trong khoang 1600 - 11000 nm.
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Trong nghién clu nay ching t6i s dung ta
duwgc phosphatidylcholin dau nanh hydrogen hoa
(Hydrogenated soy phosphatidylcholin - HSPC) va
distearoyl phosphatidyl glycerol (DSPG) ti 1& mol
(7:3) va ti 1& duoc chat so véi tbng phospholipid
100 mol% @& bao ché phirc hop lipid AmB. Muc
fiu cGa nghién clu 1a xay dyng duoc phuong
phap bao ché phtrc hop lipid amphotericin B.

Nguyén liéu va phwong phap nghién ctru

Nguyén ligu va thiét bi

Amphotericin B (USP32) - Ningbo Honor
Chemtech Co., Ldt (Trung Quéc); phosphatidyl
dau nanh hydrogen hoa (HSPC), distearoyl
phosphatidyl glycerol (DSPG) — Lipoid (Buec);
chloroform — Labscan (Thai Lan); methanol, natri
clorid, acid hydrocloric - Trung Quéc; acetonitril va
methanol @& chay HPLC — Bayer (My).
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May khudy tr (lka werke, Bic); hé théng
thiét bj do kich thuée tidu phan Master sizer 3000
{Malvemn, Anh}; may siéu 8m cam tay Up200Ht
{Hielscher, D), can phan tich BP1215 (Satorius,
Anh); hé thdng sac ki Ing héu nang cao (Aligent,
My), may Gdng nhat hoa téc di cao X1000 {Uni-
Drive, Blc); may dbng nhat héa ap suét cao
Emulsifiex C5 (Avestin, M¥); may nén khi SD-310
{Swan, Dai Loan); thidt bj cat quay (Buchen, Dirc);
kinh hién vi dién tr quét bé mat (Jeol, Nhat).

Phwong phap bae ché phire hop

Phirc hop lipid AmB dwes bao ché bing
phuong phéap thay dbi dung médi.

Hoa tan AMB trong dung méi hiu co khao
sat (DMSO, ethanol, isopropanol, methanol) thu
duge dung dich 1 (véi cde dung méi alcol, sl dung
phuong phap tang do tan cho dugc chét bing
cach acid héa dung méi hivu co dén pH 1.0, sir
dung dung dich HCI 25 N trong dung mdi tvong
rng). Can va hoa tan bang siéu am HSPC, DSPG
vGi 18 mol HSPC : DSPG = 7:3 trong hén hop
cloroform:dung méi hiru cor {1:1, viv), dugc dung
dich 2. Phéi hgp dung dich 2 vao dung dich 1, sidu
&m dé& thu duwgo dung dich ddng nhét 3. Bom
¢ham dung dich 3 vao dung dich NaCl 0,9% di
gia nhiét dén khoang 85:C. Vira bom vira khudy
tir te @6 cham va duy tri nhiét d& cla hén hop
trong khodng nhidt do trén cho dén khi phdi hop
hét dung dich 3. Bdc hoi dung méi bing phuong
phap thich hop. Han dich thu dwoc tidp tuc dem
lam gidm kich thuée tiéu phan bdng céac phuong
phap khac nhau.

Phwong phap danh gia phirc hop

Dénh gid hinh thic

Hbn dich chiva phive hop lipid AMB phai i hén
dich duc miy déng nhét, mau vang sang, khéng co
lang can tinh thé, khdng &b cac tiéu phan cb kich
thudre 19N €6 thé quan sat duoc bang mét thudng.

Banh gis kich thwéc tiéu phin

Hén dich chira phive hop lipid duge danh gia
kich thurde tiéu phan (KTTP) va phan bd KTTP trén
thiét bj Master sizer 3000 theo nguyén tic nhidu xa
anh sang déng.

-Tién hanh: Cho khoang 900 ml nidc sidu
loc vac cde o6 md 1000 ml. Bt cbe vao may do
Master sizer. Nho hén dich phirc hop lipid AMB vao
cbe ¢6 md cho dén khi 39 duc dat khodng 20%.
Kich thiréc tidu phan trung binh 1a gia tri D[4,3], gia
trj Span thé hign khodng phan bé kich thudc tigu
phan réng hay hep.

Phwong phép dinh lvong

_Phuong phdp séc ky 1dng hidu nang cao voi
diéu kiérr sau;
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Cot sic ki: cdt Cosmosil 5G18 — MS - I, kich
thirde cot 250 x 4,6 mm; dwong kinh hat nhéi 5 pm,

Pha dong: Hon  hep  dung  ma
methanol:acetonitril:dung dich 0,002 M NaEDTA
theo thé tich 50:30:20.

Tée do dong: 0,8 mipht,

Thé tich tiém mau: 20 pl.

Detector UV, buée sdng 405 nm.

Chuan bi méu chudn: Gén chinh xéc khodng 10
mg AmB, héa tan trong 5 ml DMSO rét chuyén vao
binh dinh mic 10 ml. Bd sung DMSO dén vach,
L&c ddu. Hut 5 ml dung dich thu duore cho vao bink
dinh mivc 100 ml, bd sung methancl dén vach, lic
déu.

Chudn bf mau the: HOt 1 ml hén dich cho vao
binh dinh mire 10 ml. B4 sung DMSO dén vach, lic
géu. Hat 5 ml dung dich thu dwee cho vao binh dinh
mirc 100 mi, bd sung methanol ¢én vach, lic déu.

Cang thibe tinh higu suét quy trinh:

AmB trong hén dich

100%
AmB can ban dau ’

H%=

Phwong phap lam nhé KTTP

Phire horp lipid AMB sau khi bao ché duoe
ddng nhét héa dé lam gidm kich thudc tigu phan
bng cac phwong phap sau:

Phuong phép dng nhét hoa ép sudt cao: hén
dich dugre ddng nhét 2 1an & &p suét 5000 psi trén
may EmulsiFlex-c5, khi nén tlr mdy SWAN SD-
310.

Phuong phép déng nhit hba tdc dé cao trén
may Unidrive. HBn dich dugc déng nhat hoa &
cac mire 15.000 vong/pht va 4,000 vong/pht.

Phuong phap sidu dm: hon dich duoc siéu am
30 gisy réi nghi 30 gidy. Tan sé va cang suat & hai
mue khdc nhau 14 80 H2/60 W va 50 HZ50 W

Phuong phap chup hién vi dién t bé mat
(SEM)

Phwang phap chup SEM lanh (Cryo-SEM)

Hut mgt lvong nhd dung dich (khoang 0,5 ml
mau nghién ciru) vao xi-lanh. Bom dung dich vao
1 cOa d& méu (bom hei g 1&n so vai migng 16,
khéng dé tran ra ngoai). Nhing gi4 d& mau vao
ni-ter ldng, khdng nhing ngap, cher 5-10 gidy che
délanh. Bom vai gict dung dich chdng 1én miéng B
réi nhing ngép véa ni-to lang ngay sao cho dung
dich ddng clng tao khdi gd [&n han so véi miéng
15, chér 5-10 gidy. Tién hanh dwa miu vao khoang
chira mau, bé lanh, ma phil vang va soi trén kinh
hién vi dién t quét JSM-5410LV {Jeol, Nhat).
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Két qua nghién ciru

Khao sat viéc sir dung dung méi hoda tan
AmB

AmB o6 44 tan rAt kém trong cac dung méi hiru
oo khde nhau. Do vay khi bao ché phirc hep lipid
néu khéng co bién phap cdi thign da tan thi s& phai
ding heomg dung méi hiku cor rat 1ém. Treng nghién
ciru nay ching i khao sat dung méi 42 hoa tan
AmB I3 DMSO, ethanol, methanol va isopropanc!
da duere acid hoa bang dung dich HCI 2,5 N trong
dung méi fwong tng dén pH khodng 1,0. Bao ché 4
mau phirc hop lipid AmB M1, M2, M3, M4 stp dung
twong (Png cac toai dung méi hiru cor methanol,
ethanol, isopropanol va DMSO bang phwng phap
thay d6i dung méi, mai méu 13p lai 3 1an thi nghigm.,

V& hinh thire

Mau M1 va M2 ¢6 hinh thire 14 hén dich dcng
nhat mau vang sang, khong cb lAng can tinh thé.
Tuy nhign & mau M3, hdn dich thu dwes ¢6 mau
vang sam, khong ddng nhét, & mau M4 khi sk
dung DMSQ dé hoa tan AmB khéng thu droc hén
dich dbng phét do hinh thanh dang keo von khi
phéi hop 2 pha.

V@ kich thrde tidu phin

Hai m3u hén dich dong nhét va co cAm quan
dep 1a M1 va M2 dupc ddng nhat hoa bing ap suét
€ao 2 an & p sudt 5000 psi, KTTP va phan bd
KTTP clia hai mau M1 va m&u M2 dwoc thé hign
& db thj sau:
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Hinh 2: Kich thuor téu phan v phéan b kich thute
tiéu phén ctia phirc hop lipid AmB dupe béo ché sir
dung cac dung moi khac nhau dé hoa tan due chit

fn=3

Tirkét qua trén cho thdy, khi str dung methanol
lam dung mdi haa tan diree chét, phire horp mei
bac ché cé kich thwrée nhd hon so véi mau sir
dung ethanok. Tuy nhién mau nay sau khi dugc
dcmg nhat hoa 2 lan & ap suat 5000 psi thi phirc
hop thu duqc co KTTP Ion hon so v phire hop
duoc bao ché bang mau ethanol, phan bd KTTP
cing réng hom rat nhigu (Span khoang 4) so v&i
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mau sir dung ethanol (Span < 1). Do véy lwa chon
ethanol lam dung mai hoa tan dugc chat,

Khao sat phwong phap béc hei dung mai .

Phuong phap thay dbi dung mdi don gian, dé
tién hanh khang cn nhidu phuang tign nhung lai
tn nhigu théi gian dé bdc hoi dung mdi néu st
dung phuang phap khuéy trong didu kign phon‘g
Do vay, chung téi khao sat cac phwong phap boc
hoi dung méi khac nhau: khudy & diéu kién phong
v cat quay trong &p suét gidm, mbi phuong phap
tién hanh 3 thi nghiém. Két qua duoc thé hign &
b thi duei day.
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Hinh 3: KTTP vé phén bi KTTP cia phure hop fipid
AmB, st dung cac phuomg phép bbe hoi dung méi
khac nhau trong quy trinh bao ché (n = 3)

Két qua & hinh 3 cho thay KTTF cia phu=c hop
bdc hoi dung mai bang phuo'ng phap ct quay &
ap suat gidm va khudy & didu kién phang déu co
KTTP nhé {< 10 um) va khoang phan bé kich thurde
hep (Span < 1). Hon nia hiéu sudt quy trinh cla
hai phueng phép bée hoi dung méi cling khéing
khac bigt dang k& (78,6 va 77.5% twong ng)
phurong phap cét quay & ap sut giam va phwong
phap khudy tir & diéu kién phang. Tuy nhién, v&i
phuong phap béc hoi & ap suét gidm chi mét
khodng 3 gitr {& dung mdi bay hoi hét, va cin thém
10 gitr nlva dé loai vét dung mél hitu co. Nhwng
vol phuong phap khudy & didu kign phang phai
mét it nhit 48 gier & loai dung mdi, va vét dung
mdi cb thé khong loai dweo trigt d& nhur phirong
phap ¢t quay & dp sudt gidm, Do vay, phuong
phap cat quay & &p sut gidm duec Iwva chon dé
bic hot dung mdi hitu co trong qua trinh bao ché.

Khéo sat phweeng phap lam nho KTTP

Phire hap lipid méi bao ché ¢o KTTP rét Ion,
do vay cén khao sat céc pheong phap dé 1am nhé
kich thirare tidgu phén phire herp cho phi hop voi
dwang tiém truyén. Trang nghnén alru nay chiing
ti khao sat 3 phuwong phap ddng nhat hoa ap suét
cao, siéu am, ddng nhét héa the 43 cao voi cac
théng sé k§ thuat khac nhau. Cac mau phic hop
lipid AmB duoc bao ché vét quy trinh &3 néu trén
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réi lam gidm KTTP béng 3 phuong phap da duoc
mé ta, véi mbi thong sb clia mdi phuong phap tién
hanh 3 thi nghiém.

Vi phuong phap siéu am, khi siéu am voi
théng sb 80 Hz/60 W hén dich phirc hop bi tach
|&p hoan toan do cwong dé siéu &m lon qua, dugc
chét bj tach ra khéi phirc hop va tao tia. Do vay chi
st dung dwoc sidu am véi thong s6 60 Hz/50 W.

Véi phuong phap dbng nhat hoa toc do cao,
khi ddng nhat voi tbe d6 15000 vong/phut thi phia
trén hén dich tao bot bén, véi téc do 4000 vong/
phtt thi tao ra hdn dich déng nhét. Do vay chi s
dung déng nhét hoa téc o cao voi thong sé 4000
vong/phut,

KTTP ctia phirc hop lipid AmB sau khi lam nho
bdng ba phuong phap dugc thé hién & biéu do
dusi day.
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Hinh 4: KTTP véa phan bé KTTP cia phic hop
lipid AmB khi str dung cac phuong phdp lam nhd
khac nhau (n = 3)

T két qua & hinh 2 cho thay, phwong phap
siéu am cho KTTP trung binh nho (3,49 pm),
nhwng phan bé KTTP réng vai chi sé Span rat Ién
(15,431). Phuong phap dong nhét hoa téc d6 cao
cho KTTP trung binh twong déi Ién (14,5 um). Chi
¢4 phrrong phap ddng nhat hoa ap sudt cao st
dung khi nén cho KTTP trung binh kha nho (7,9
um) véi phan bd kich thuwéc tiéu phan rat hep (Span
< 1). Do vay nghién clru s& Iwa chon phuong phap
dbng nhét hoa ap suét cao dé lam nhd KTTP,

Hinh thai phirc hop lipid AmB

Tién hanh bao ché mau phic hop lipid AmB
voi ti & dwoe chét so véi téng lipid 1a 100 mol% véi
cac théng sé da duoc Iya chon: ding ethanol da
acid héa dén pH 1,0 dé hoa tan duoc chét, béc hoi
dung mdi trong 4p suét giam, lam nho kich thuédc
béng phuong phap déng nhat héa ap suét cao
5000 psi. Déng théi tién hanh bao ché 2 mau voi i
& dwoc chat/tong lipid 25 mol % va 35 mol%. Chup
anh hién vi dién & dong lanh 3 mau trén thu duoc
két qua nhw & hinh dudi day.
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Hinh 5: Anh chup SEM déng lanh clia méau phiic hop
lipid AmB (a) méu 25 mol% AmB (b) va mau 50 mol%
AmB (c)

Tt hinh 5 cho thay, mau 25 mol% va 50 mol%
cho san pham thu duoc chi yéu 1a liposome c6
hinh cau. Tuy nhién khi nang ti 1& duoc chét 1én
100 mol% thi san pham thu dwoc chi yéu 1a phic
hop lipid AmB c6 dang hinh soi ¢ thé lién két voi
nhau va hdu nhw khéng xuét hién liposome trong
méu nay. Do vay c6 thé két luan da bao ché dugc
phtrc hop lipid AmB ¢6 céu tric hinh sgi, khong
phai cu tric da mang nhu liposome & ti [é 100
mol% duwoc chét so vai tbng phospholipid.

Ban luén

V& ta dugc st dung, trong nghién clru nay st
dung hai ta dugc la HSPC va DSPG c6 do dai
mach hydrocarbon ctia acid béo la 18, khac véi
do dai mach hydrocarbon ctia DMPC va DMPG st
dung trong ché pham Abelcet®. Tuy nhién HSPC
cd gbe cholin gibng DMPC va gbc glycerol clia
DSPG giéng véi DMPG, do vay cac nhém chiic
cuia ta dwoc sir dung trong nghién clru clng tuong
tw nhu ta dwoc st dung trong san pham Abelcet.
Méc du vay, khi co diéu kién vé kinh phi, nhom tac
gid s& tién hanh nghién civu trén nhém ta dwoc
DMPC va DMPG.

(Xem tiép trang 39)
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