
Nghien CIFU - Ky thuat 
Oilu nay phii hgp khi t i t ea cac miu A. baumannii 
thir nghiem diu co gen AmpC d l khang 
cephalosporin. 

Nhom aminoglycosid (khang sinh amikacin) 
CO 01 mau eon nhay ti le d l khang va d l khang 
trung gian cae (97,9%). Kit qua khang sinh d l kha 
khae biet so voi kit qua multiplex PCR. Hien tugng 
nay da dat ra vin d l : A. baumannii da thay di i eo 
ehl d l khang nhom aminoglycosid noi ehung va 
amikacin noi rieng chua? D l tra lô i eau hoi tren, eo 
thi cin thilt phai giai trinh tu khong chi dean gen 
aph (3'j-Vla ma con toan bp he gen ciia cac chiing 
A. baumannii nay. 

Ket luan 

Qui trinh multiplex PCR phat hien 03 gen d l 
khang khang sinh eiia A. baumannii, gim gen 
'!''aoxA-5i-i*e' gen AmpC, gen aph (3')-Vla da dugc 
xay dung. Phan irng duong tinh khi phat hien dugc 
san phim PCR (1) dean gen WSoxA-swike ~ ^25 bp, 
(2) gen AmpC ~ 663 bp, (3) gen aph (3')-Vla ~ 234 
bp. Kit qua nhan djnh v l tinh de khang khang sinh 
du/a tren multiplex PCR phii hgp vol thir nghiem 
in vitro dp nhay eiia A. baumannii bing ky thuat 
khang sinh d l , ngcai trir truong hgp cua arnikacin. 
Tuy nhien, phuang phap truyin thing nhi^khang 
sinh do cin kha nhieu thoi gian, dae biet neu thue 
hien ca xet nghiem djnh danh vi khuin. Trong khi 
do, thuc hien ky thuat multiplex PCR true tilp tif 
khuin lae, co th i tiin hanh ding thai vira djnh 
danh vi khuin vira phat hien met s l gen d l khang 
khang sinh. Nho vay, c6 th i rut ngan dugc thai 
gian xet nghiem, bae sT lam sang se dua ra phae 
d l khang sinh diing ehi djnh trong thai gian sam 
nhit. Diiu nay se gop phan giiip benh nhan giam 
thoi gian eung nhu ehi phi diiu trj va tien lugng 
benh eung se tiin triln t i t ban. 

(Ngay nhan bai: 31/01/2016 
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Summary 
In conventional formulations, large moleculed amphiphilic Amphotericin B (AmB) of board-spectnim 

antifungal activity, wide use for systemic fungal infection, is dispersed in micells, and as such, AmB Is unstable 
in the human blood and fanned toxic aggregates on release; in tendency of developing lipid fomiulations to 
reduce the dmg toxicity, and retain activity, fonvation of lipid complex of AmB by solvent displacement was 
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investigated with two synthetic phospholipids, hydrogenated soy phosphatidylcholine (HSPC) and disteamyl 
phosphatidylglycerol (DSPG), in molar ratio 7:3. Ethanol adjusted topHI.O was chosen, and AmB lipid complex 
was downsized by high pressure homogenization. 

Keywords: Amphotericin B, lipid complex, solvent displacement 

Dat van d4 
Amphotericin B (AmB) la mpt khang sinh ehIng 

nam co tinh luang than, duge ehi djnh treng 
truang hgp nhiem nam nang toan than do heat 
tinh khang nam manh va phi tae dung rpng. Tuy 
nhien, thule hiu nhu khong hip thu qua duong 
tieu hoa nen phai su' dung dual dang tiem tmyin. 
Dang thulc qui uac (Fungizone®) la dung djeh 
micelle, gay nhilu dpc tinh dac biet la dpe tinh 
tren than. Cac nghien CLPU bao che liposome 
mang duge chit amphotericin B th i hien nhilu 

Quan sat hircrng tir tren 
.i . ..uong 1 phipc hop 

Dan phan circ 
phia trong 

UU dilm song ham lugng amphotericin B sir 
dung thap, chi kheang 9 moi % so vol ting lugng 
phospholipid diing lam ta dugc. Nhilu nghien 
CLPU nude ngoai cong bo phu-c hgp lipid AmB 
(Abelcet® - My, Ampholip - An Dp) cho hieu qua 
diiu tri cae va kha nang giam dpe tinh khpng thua 
kem gi dang liposome '' ^l Cac cbl phim nay sif 
dung hai phospholipid la dimirystoyl phosphatidyl 
chelin (DMPC) va dimirystoyl phosphatidyl glycerol 
(DMPG) vol ti le moi 7:3 va ti le dugc chit se voi 
tong phospholipid la 100 mor/o. Cac tac gia da mo 
ta ciu tmc ciia phirc hgp lipid nhu hinh duoi day P'. 

Quan sal htrong ben canh 

-25A 

Chooi phirc hop 

Hinh 1: Cau triic phirc hgp lipid amphotericin B 

Phan tir AMB co tinh luong than: mpt dau than 
nuoc, met dau than diu. Trong moi truang nuoc, 
khi ning dp AMB dual ning dp tae micelle tai 
han, su phii hgp giua AMB vol phospholipid tao 
liposome. Khi AMB o nong dp lan ban, AMB eo 
thi chen vao, gay pha vo ciu true mang kep lipid 
ciia liposome. AMB se tu kit tu vol nhau, eae phan 
tir lipid duge xen ke vao giCra cac phan tir AMB de 
hinh thanh ciu triie phirc hgp. 

Su sip xIp giti'a lipid va AMB nay phii hgp vol 
nhilu nghien ciru da quan sat 3iegc. Trong phirc 
hgp, duoi hydroccarbon than diu ciia lipid gan vai 
ehuli polyen cua AMB, glc phosphat cua phan tir 
lipid huang v l phia glc amin eua phan tir AMB, 
hinh thanh mpt hinh tru. Cac hinh tnj nho nay xIp 
eanh nhau keo dai ciu true chuli. Kich thuoc ciia 
phirc hgp lipid AmB trong ehl pham Abelcet® 
dugc eong b l nam treng khoang 1600 -11000 nm. 

Trong nghien ciru nay chiing toi sir dung ta 
dugc phesphatidylcholin dau nanh hydrogen hoa 
(Hydrogenated soy phesphatidylcholin - HSPC) va 
distearoyi phosphatidyl glycerol (DSPG) ti le moi 
(7:3) va ti le duge chit se voi ting phospholipid 
100 mol% d l bao ehl phirc hgp lipid AmB. Muc 
tieu ciia nghien ciru la xay dung dugc phuang 
phap bao ehl phiPC hgp lipid amphotericin B. 

Nguyen lieu va phu'O'ng phap nghien ciiru 

Nguyen lieu va thi l t bj 
Amphotericin B (USP32) - Ningbo Honor 

Chemtech Co., Ldt (Tmng QuIe); phosphatidyl 
dau nanh hydrogen hoa (HSPC), distearoyi 
phosphatidyl glycerol (DSPG) - Lipoid (Dire); 
chloroform - Labscan (Thai Lan); methanol, natri 
clorid, acid hydrecleric - Tmng QuIc; aeetonitril va 
methanol d l chay HPLC - Bayer (My). 
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May khuay tif (Ika werke, Dire); he thong 
thilt bj do kieh thuac tilu phan Master sizer 3000 
(Malvern, Anh); may sieu am cam tay Up200Ht 
(Hielseher, Dire); can phan tich BP121S (Satorius, 
Anh); he thing sac ki long heu nang cao (Aligent, 
My); may ding nhit hoa t ic dp eae XI000 (Uni-
Drive, Dire); may ding nhat hoa ap suit cae 
Emulsiflex C5 (Avestin, My); may nen khi SD-310 
(Swan, Dai Lean); thilt bi eit quay (Buehen, Dire); 
kinh hien vi dien tir quet b l mat (Jeol, Nhat). 

PhiFcng phap bao che phiJc hap 
Phirc hgp lipid AmB duge bae chi bang 

phuang phap thay doi dung moi. 
Hoa tan AMB trong dung moi hifu co khao 

sat (DMSO, ethanol, isoprepanel, methanol) thu 
dugc dung djch 1 (vol eae dung moi alcol, sir dung 
phuang phap tang do tan che duge chit bang 
each acid hoa dung moi hu'u eo din pH 1,0, sir 
dung dung djch HCI 2,5 N treng dung moi tuong 
irng). Can va hoa tan bang sieu am HSPC, DSPG 
vol ti le moi HSPC : DSPG = 7:3 treng bin hgp 
clereferm:dung moi hCru ca (1:1, v/v), dugc dung 
djeh 2. Phii hgp dung djeh 2 vao dung djch 1, sieu 
am d l thu dugc dung djeh ding nhit 3. Bom 
cham dung djch 3 vao dung djch NaCI 0,9% da 
gia nhiet din khoang 65°C. Vira bom vira khuiy 
tip t ic dp cham va duy tri nhiet dp ciia hen hgp 
treng khoang nhiet dp tren cho din khi phii hgp 
hit dung djch 3. Bic hoi dung moi bing phuang 
phap thich hgp. Hin djch thu dugc tilp tuc dem 
lam giam kich thuoc tilu phan bang eae phuang 
phap khae nhau. 

Phu'O'ng phap danh gia phiJc hap 
Danh gia hinh thirc 
Hin djch chifa phirc hgp lipid AMB phai la bin 

djeh due ma ding nhit, mau vang sang, khong co 
lang can tinh the, khong co eae tilu phan eo kieh 
thuac Ion eo the quan sat dugc bang mat thuang. 

Banh gia kich thuvK tiiu phan 
Hin djeh chipa phirc hgp lipid dugc danh gia 

kich thuac tilu phan (KTTP) va phan b l KTTP tren 
thilt bj Master sizer 3000 thee nguyen tae nhieu xa 
anh sang dpng. 

-Tiin hanh: Che kheang 900 ml nuoc sieu 
Ipc vae eic eo mo 1000 ml. Dat eic vao may do 
Master sizer. Nho hin djch phirc hgp lipid AMB vao 
cie CO mo eho din khi dp due dat khoang 20%. 
Kich thuac tilu phan trung binh la gia trj D[4,3], gia 
trj Span thi hien kheang phan b l kich thuoc tilu 
phan rpng hay hep. 

Phircmg phap dinh lirong 
Phuang phap sic ky long hieu nang cao v&i 

diiu kien sau: 

Cpt sic k(: cot Cosmosil 5C18 - MS - II, kieh 
thuac cpt 250 x 4,6 mm; duong kinh hat nhii 5 pm. 

Pha dpng: Hin hgp dung moi 
methanol:aeetenitril:dung djch 0,002 M NaEDTA 
theo the tich 50:30:20. 

Tic dp dpng: 0,8 ml/phiit. 
The tich tiem mau: 20 pi. 
Detector UV, buoc song 405 nm. 
Chuan bimau chuin: Can chinh xac khoang 10 

mg AmB, hoa tan trong 5 ml DMSO roi chuyen vao 
binh djnh mire 10 ml. Bo sung DMSO din vach. 
Lac diu. Hut 5 ml dung djch thu duge cho vao binh 
djnh mire 100 ml, bo sung methanol din vach, lac 
deu. 

Chuin bi mau thir: Hiit 1 ml hin djch cho vao 
binh djnh mirc 10 ml. Bo sung DMSO din vach, lac 
diu. Hilt 5 ml dung djch thu dugc che vao binh djnh 
mire 100 ml, bo sung methanol din vach, lac deu. 

Cong thire tinh hieu suit quy trinh: 

AmB trong hon dich 
H % = r^ ; 100% 

AmB can ban dau 

Phu'O'ng phap lam nho KTTP 
Phirc hgp lipid AMB sau khi bao ehl dugc 

ding nhit boa d l lam giam kich thuac tilu phan 
bing eae phuang phap sau: 

Phucmg phap ddng nhat hoa ap suit cao: hin 
djeh duge ding nhit 2 lan a ap suit 5000 psi tren 
may EmulsiFlex-c5, khi nen tir may SWAN SD-
310. 

Phirang phap ddng nhit hoa tdc do cao tren 
may Uni-drlve. Hin djeh dugc ding nhit hoa a 
cac mirc 15.000 vong/phut va 4.000 vong/phiit. 

Phuang phap sieu am: bin djch dugc sieu am 
30 giay rl i nghi 30 giay. T in s l va cong suit a hai 
mirc khac nhau la 80 Hz/60 W va 50 Hz/50 W. 

Phu'O'ng phap chup hien vi dien tip be mat 
(SEM) 

Phuang phap chup SEM lanh (Cryo-SEM) 
Hilt mpt lugng nhp dung djch (kheang 0,5 nnl 

mau nghien ciru) vao xi-lanh. Bam dung djch vao 
l l cua 6e miu (bom hai g l len so vai mieng lo, 
khong d l tran ra ngeai). Nhiing gia do mau vao 
ni-to long, khong nhiing ngap, cha 5-10 giay cho 
d l lanh. Bam vai gigt dung djch ehIng len mieng 15 
rl i nhiing ngap vao ni-to long ngay sao cho dung 
djch dong cirng tae khii g l len han so vol mieng 
l l , cho 5-10 giay. Tiin hanh dua miu vao khoang 
chira mau, be lanh, ma phii vang va soi tren kinh 
hien vl dien tir quet JSM-5410LV (Jeol, Nhat). 
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Ket qua nghien cim 

Khao sat viec siJ dung dung moi hoa tan 
AmB 

AmB CO dp tan rit kem trong cae dung moi hu'u 
CO khac nhau. Do vay khi bao chi phirc hgp lipid 
nlu khong co bien phap cai thien dp tan thi se phai 
dung lugng dung moi hOu co rSt lan. Trong nghien 
ciru nay chung toi khao sat dung moi de hoa tan 
AmB la DMSO, ethanol, methanol va Isoprepanel 
da dugc add hoa bing dung dich HCI 2,5 N trong 
dung moi tuang img din pH khoang 1,0. Bao ehl 4 
miu phirc hgp lipid AmB Ml , M2, M3, M4 sir dung 
tuang img cac loai dung moi hu'u co methanol, 
ethanol, isopropanol va DMSO bang phuong phap 
thay doi dung moi, mli miu lap lal 3 l in thi nghiem. 

Ve hinh thirc 
Mau Ml va M2 CO hinh thirc la hin djeh ding 

nhit mau vang sang, khong eo ling can tinh the. 
Tuy nhien a miu M3, hin djch thu duge co mau 
vang sim, khong ding nhit, a miu M4 khi sir 
dung DMSO d l hoa tan AmB khong thu dugc bin 
djch dong nhit do hinh thanh dang keo von khi 
phii hgp 2 pha. 

Ve kich thum Heu phan 
Hal miu hon djch ding nhit va eo cam quan 

dep la Ml va M2 duge ding nhit hoa bing ap suit 
cao 2 l in a ap suit 5000 psi, KTTP va phan b l 
KTTP cua hai miu Ml va miu M2 dugc the hien 
a do thi sau: 

70.0 

60.0 

SO-0 

JOO 

3ao 

20.0 

bv0cd6ng saudo^gnhat Inracddng ssudongnhat 
fit ial n h k 

WeOH EtOH 

dungir.oi mh j CO iroa tan A i r3 

Hinh 2: Kich thu&c dSu phan va phan bd kich thudc 
aiu phan cua phirc hop lipid/kmB dupc bao che sir 
dung cac dung mdi khac nhau de hda tan duoe chit 

(n = 3) 
Tir ki t qua tren cho thiy, khi sir dung methanol 

lam dung moi hoa tan dugc chit, phipc hgp moi 
bao ehl co kich thuac nho hon so vol miu sir 
dgng ethanol. Tuy nhien miu nay sau khi dugc 
ding nhit hoa 2 l in o ap suit 5000 psi thi phirc 
hgp thu dugc CO KTTP Ion hon se voi phipc hgp 
duge bao chi bang miu ethanol, phan b l KTTP 
cung rpng hon rit nhilu (Span khoang 4) so vai 

miu su' dung ethanol (Span < 1). Do vay lua chpn 
ethanol lam dung moi hoa tan dugc chat. 

Khao sat phu'O'ng phap boc bo'i dung moi 
Phuang phap thay di i dung moi dan gian, de 

tiin hanh khong cin nhilu phuong tien nhung lai 
t in nhilu thoi gian de bie hoi dung moi neu SLP 
dung phuong phap khuiy trong diiu kien phong. 
De vay, chiing toi khae sat eae phuong phap bic 
hai dung moi khae nhau: khuay d diiu kien phong 
va cit quay trong ap suit giam, moi phuang phap 
tiin hanh 3 thi nghiem. Kit qua dugc the hien a 
d l thj duo'i day. 

c^i(,urf,(rap9iateHni Khuay dSeuk ien phong 

^ ^ 11 I f , „ m Span 

Hinh 3: KTTP va phan bd KTTP ciia phirc hop lipid 
AmB, sir dijng cac phircmg phap bdc hen dung mdi 

khac nhau trong quy tnnh tiao chi (n = 3) 
Kit qua a hinh 3 cho thiy KTTP cua phirc hgp 

boc hoi dung moi bing phuang phap cat quay a 
ap suit giam va khuiy a diiu kien phong diu eo 
KTTP nho (< 10 pm) va kheang phan b l kich thuac 
hep (Span < 1). Hon nira hieu suit quy trinh ciia 
hai phuang phap bie hai dung moi eung khong 
khac biet dang k l (78,6 va 77,5% tuong ipng) 
phuang phap cit quay a ap suit giam va phuang 
phap khuiy tip a diiu kien phong. Tuy nhien, vol 
phuong phap bic hoi a ap suit giam chi mit 
khoang 3 gio la dung moi bay hoi hit, va cin them 
10 gia nOa d l leal vi t dung moi hu'u co. Nhung 
vai phuang phap khuiy a diiu kien phong phai 
mat it nhat 48 gia d l loai dung moi, va v i t dung 
moi CO thi khong loai duge triet d l nhu phuang 
phap cat quay a ap suit giam. De vay, phuang 
phap cit quay a ap suit giam dugc lua chpn de 
bie hoi dung moi hiPu co trong qua trinh bao chi. 

Khao sat phuwng phap lam nho KTTP 
Phirc hgp lipid mai bae chi co KTTP rit Ion, 

de vay d n khae sat cae phuang phap de lam nho 
kieh thuac tilu phan phirc hgp cho phii hgp vol 
duang tiem tmyin. Treng nghien ciru nay chiing 
toi khao sat 3 phuang phap: ding nhit hoa ap suit 
cao, sieu am, ding nhit hoa t ie dp cap vai cac 
thong s l ky thuat khac nhau. Cac miu phirc hgp 
lipid AmB dugc bao ehl vol quy trinh da neu tren 
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r l i lam giam KTTP bang 3 phuang phap da dugc 
mo ta, vol mli thong s l ciia mli phuang phap tiin 
hanh 3 thi nghiem. 

Vai phuang phap sieu am, khi sieu am vo'i 
thong s l 80 Hz/60 W bin djeh phirc hgp bj tach 
lap hoan toan do cuang do sieu am lo'n qua, dugc 
chit bj tach ra khoi phiPC hgp va tao tua. De vay chi 
sir dung dugc sieu am vgi thong s l 60 Hz/50 W. 

Vol phuang phap ding nhat hoa t ic dp cao, 
khi ding nhit vol t ic dp 15000 vOng/phut thi phia 
tren hin djch tae bpt bin, vai t ic dp 4000 vpng/ 
phiit thi tap ra bin djeh ding nhit. Do vay chi sir 
dung ding nhit hoa tie dp eao vo'i thong s l 4000 
vong/phiit. 

KTTP ciia phirc hgp lipid AmB sau khi lam nho 
bing ba phuang phap dugc th i hien a bilu do 
dual day. 

Hinh 4: KTTP va phan bd KTTP ciia phiec hap 
lipid AmB khi sir dijng cac phucng phap lam nhd 

khac nhau (n = 3) 
TIP kit qua a hinh 2 chp thiy, phuang phap 

sieu am ehe KTTP trung binh nho (3,49 pm), 
nhung phan b l KTTP rpng vol chi s l Span rit Ion 
(15,431). Phuang phap ding nhit hoa tie dp eao 
cho KTTP tmng binh tuang di i lan (14,5 pm). Chi 
CO phuang phap ding nhit hoa ap suit cao sir 
dung khi nen cho KTTP trung binh kha nho (7,9 
pm) vol phan b l kieh thuoc tilu phan rit hep (Span 
< 1). De vay nghien ciru se lua chpn phuong phap 
ding nhit hoa ap suit cao d l lam nho KTTP. 

Hinh thai phu'c hop lipid AmB 
Tiin hanh bao ehl miu phirc hgp lipid AmB 

vol ti le dugc chit se vai tong lipid la 100 mol% vai 
cae thong s l da dugc lua chpn: diing ethanpl da 
acid hea din pH 1,0 d l hOa tan duge chit, bic hoi 
dung moi trong ap suit giam, lam nho kich thuoc 
bang phuang phap ding nhit hoa ap suit cap 
5000 psi. Ding thai tiin hanh bao ehl 2 mau vol ti 
le dugc chit/ting lipid 25 moi % va 35 mel%. Chup 
anh hiln vi dien tir dong lanh 3 miu tren thu dugc 
kit qua nhu a hinh duoi day. 

Hinh 5: Anh chijp SEM ddng lanh cua miu phuc htyp 
lipid AmB (a) miu 25 mol% AmB (b) va mau 50 mol% 

AmB (c) 
Tip hinh 5 eho thiy, miu 25 mol% va 50 mol% 

cho san pham thu dugc chii y lu la liposome co 
hinh ciu. Tuy nhien khi nang ti le dugc chit len 
100 mol% thi san pham thu duge ehii y lu la phirc 
hgp lipid AmB co dang hinh sgi co th i lien kit vOi 
nhau va hiu nhu khong xuat hien liposome trong 
miu nay. Do vay CP th i ki t luan da bae ehl dugc 
phirc hgp lipid AmB eo ciu true hinh sgi, khong 
phai c iu triic da mang nhu liposome a ti le 100 
mel% dugc chit so vol t ing phospholipid. 

Ban luan 

v l ta dugc sip dung, trong nghien ciru nay sir 
dung hai ta dugc la HSPC va DSPG co dp dai 
mach hydrocarbon ciia acid bee la 18, khac voi 
dp dai mach hydrocarbon eua DMPC va DMPG sir 
dung trong chi pham Abelcet®. Tuy nhien HSPC 
CO goc eholin gilng DMPC va glc glycerol cua 
DSPG gilng vol DMPG, de vay eae nhom chirc 
cua ta dugc sir dung trong nghien ciru cung tuong 
tu nhu ta dugc sir dung trong san pham Abelcet. 
Mae dil vay, khi eo diiu kien v l kinh phi, nhom tac 
gia se tiin hanh nghien ciru tren nhom ta dugc 
DMPC va DMPG. 

(Xem tiip trang 39) 
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