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Tém tit: Phong sinh hoc 1a m6t nganh khoa hoc cong nghé co tiém ning wng dung to 16, co6 hi¢u
quéa cao trong rat nhiéu linh vuc nghién ciru ciing nhu tng dung vao cudc sdng cua con nguoi.
Trong y dugc hoc, cac phuong phap phong sinh hoc cting ¢6 gia tri 16n trong viéc phat trién thude,
phat trién cic phuong phap trong chan doan, phong tranh va diéu tri bénh tat.

Phong sinh hoc hé mién dich tng dung trong y duoc la mét ndi dung 16n, 6 tiém ning tao ra
nhung tién bo ndi troi. Hé théng midn dich cuia cac loai sinh vat rat phong phu da dang va theo
nhleu co ché khic nhau. Trong bai trudc, ching t6i da gidi thidu tom tit vé phong sinh hoc hé
mién dich nguoi va ing dung trong y duoc, trong bai nay xin gidi thiéu phong sinh hoc cua mét hé
thong mién dich theo mét co ché khac, d6 14 phong sinh hoc hé mién dich ctia loai sam bién va cac

trién vong ing dung trong thyc tién.

Tuwr khoa: Phong sinh hoc, sam bién, mién dich Biomimetics,ung dung trong y dugc.

Thuat ngit “biomimetics” bit ngudn tir tir
tiéng Hy Lap “bios” (cudc song) va “mimesis”
(bdt chide). Trén thuc té phong sinh hoc
(Bionics/Biomimetics) 1a nganh khoa hoc cong
ngh¢ chuyén nghién ctu cac chirc nang, dac
diém va hién tuong... cua sinh vat trong tu
nhién va mo phong cac kha ning dic biét do dé
thiét ké, ché tao cac hé thong ky thuat va cong
nghé hién dai, hiru ich nhdm cai tién hoat dong
va dap tmg nhu ciu cua con ngudi. Phong sinh
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hoc da va dang duoc ung dung rong rdi va co
hiéu qua trong rat nhiéu cac linh vyc nhu hoa
hoc, sinh hoc, kién trac, k¥ thuét, y duoc hoc va
k¥ thuat y sinh... Va&i y duge hoc, phong sinh
hoc 1a linh vuc nghién ctru tiém nang, co nhiéu
mg dung trong chan doan va diéu tri bénh tat,
nhu phong sinh hoc trong cong ngh¢ mé va y
hoc tai tao, phat trién thudec, mién dich tri
liéu,... trong d6 phong sinh hoc mién dich loai
sam bién di va dang dem lai loi ich 16n [1, 2].
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1. Gi6i thiéu loai sam bién

Sam bién (hay con dugc goi 1a cua mong
nguwa) 1a dong vat chan d6t bién thudc ho
Limulidae, séng chu yéu ¢ ving bién nudc
néng, trén cat mém hoic day bun, ching thinh
thoang 1én bo dé giao phdi. Mic du hoa thach
6 xua lién quan véi sam bién dugc phat hién
cach day 520 triéu nim, nhung loai ndy chi tén
tai khoang 20 triéu nim tré lai day. Sinh séng
trén hanh tinh rat lau, nhung co thé sam bién
thay d6i rat it trong nhirg nam d6. Giai phiu la
ctia sam bién 1a mot trong khia canh dang cha y
nhit cia dong vat nay. Nhiéu nguoi xem sam
bién 1a dong vat nguy hiém vi ching c6 dudi
nhon nhung trén thuc té, sam bién vo hai [3].

Vé phan loai, sam bién gidng dong vat giap
xéc, nhung thudc v& mot phan nganh riéng biét
— dong véat chan kim, va c6 lién quan chat ché
véi loai nhén. Limulidae 1a ho duy nhat cta bd
dudi kiém, va bao gdm 4 loai: Carcinoscorpius
rotundicauda, séng ¢ rung ngap man, dugc tim
thiy & Dong Nam A; Limulus polyphemus, sam
bién Pai Tay Duong, dugc tim théy doc theo bo
bién Pai Tay Duong ciia My va vinh Mexico;
Tachypleus gigas, dwoc tim thdy ¢ Pong Nam
A va DBong A; Tachypleus tridentatus, dugc tim
thiy & Dong Nam A va Pong A [3].

Sam bién déng mot vai trd quan trong (it
dugc biét dén) trong linh vue y duge hoc. Dich
chiét mau sam bién da duoc mg dung tir lau
trong linh vuc cong nghiép duoc pham, cong
nghiép thiét bj y té dé klem tra su c6 mat clia vi
sinh vat va ndi doc t6 cua chung trong céacsan
pham [3, 4].

2. H¢ thong miéen dich ciia sam bién

Hé théng mién dich ty nhién duogc coi 1a
hang rao bao vé¢ dau tién cla co thé sinh vat
chéng lai cac tic nhan gdy bénh xam lan tir bén
ngoai(nhu vi khuan nam va virus). H¢ théng
bao vé ndy 1a can thiét cho su sdng sot va sinh
tdn cua tat ca sinh vat da bao. Thé gidi sinh vat
rit d3 dang va phong phi, cing v6i d6 1a su da
dang va phong phu cua cac hé théng mién dich

trong tu nhién. Dong vat khéng xuong sdng, ma
dai dién trong truong hop nay 1a sam bién,
khong c6 globulin mién dich, di phat trién cac
phuong thirc doc déo dé phat hién va phan tmg
v6i cac khang nguyén bé mit vi sinh vat nhu
cac lipopolysaccharide (LPS), cac acid
lipoteichoic, céc lipoprotein, peptidoglycan
(PGN) va (1 — 3) B-D-glucan. Trinh bay mot
cach tom tat thi hé thong bao vé sinh hoc chinh
clia sam bién bao gom hé thong dong mau
(hemolymph), hé théng hoat héa Pro-
phenoloxidase (pro-PO), hé théng agglutinin -
lectin, hé thong lectin - b6 thé, h¢ thong khang
khuan, khang | nam va khang virus gian tiép boi
cac thu thé giéng Toll (TLR) va protein lién két
peptidoglycan (PGBP), hé théng oxy hoa va hé
thong thuc bao (Hinh 1) [5].

Sau khi nhén dang khang nguyén, c6 thé
xay ra mot s6 co ché lién quan dén qua trinh
bao vé mién dich & sam bién nhu san xuat
cacpeptid khang khuin qua trung gian thu thé,
dong mau (hemolymph), hinh thanh melanin,
va hoat hoa bd thé qua trung gian lectin. Thém
vao d6, nhidu loai agglutinin-lectin, san phdm
oxy hoa va h¢ théng thuc baophdi hop véi cic
phan tmg mién dich dé tidu diét tic nhan xam
nhép [6].

Peptid khang khuan
Thuy thé gidng Toll (TLR) Thye bao
Thac protease
Thie bio Cém bién sinh hoc
Gxa Tacnhan Cam bién .
Mang lwdi bo thé lectin sinh hoc —> Théc protease
v
Cém bién sinh hoc Hé thong phenol
i oxidase
Thac dong mau v
i Hinh thanh

ol 2 melanin
Co chatkhang khuan

Thye bao

Hinh 1. Nguyén Iy ctia hé théng bao vé vat chu lién
quan voi thyce bao ¢ dong vat khong xuong song [5].

Hemolymph va cdc hemocyte tudn hoan
Hé théng mién dich tu nhién cua sam bién
chi y€u lién quan dén dap tng bao vé bang
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cach st dung hé théng phong thu doc ddo va
hiéu qua cao. Hemolymph (cht léng & sam
bién tuong ty nhur mau - sau day xin phép goi 1a
méu) va cac hemocyte (gidng nhu té bao mau)
hoat dong nhu co ché béao v€ co ban khi bi
nhiém vi sinh vat. Huyét tuong ctia sam bién
chira nhiéu phan tir bio vé hoa tan, nhu cic
hemocyanin, cac lectin, cac protein phan ting C,
va cac protein c6 lién két thioester (cac o -
macroglobulin). Thém vao d6 cac hemocyte hat
(amebocyte) - te bao di dong trong co thé,
tuong tu nhu té bao mau tring & dong vat co
xuong sdng, s& khir cyc nhanh khi tiép xic véi
tac nhan gy bénh [7]. Cac hemocyte chiém hon
99% cac té bao trong tuan hoan, chira cac phan
tr bao vé khac nhau, nim trong hai loai hat 16n
(L) - va nho (S) (Hinh 2). Hat L chtra chon loc
hon 25thanh phan bao vé véi kh01 luong phén
tir tir 8 dén 120 kDa. Chung bao gém cac yéu td
dong mau, protein dong mau coagulogen, chat
tic ché proteinase, cac lectin va protein khéng
khuén. Nguoc lai, hat S chura it nhét sau peptid
khang khuanva mot s protein c¢6 khéi lwong
phan tir <30 kDa.Nhiing peptid nay bao gém
mot lwong 16n tachyplesin gidng kep toc
(hairpin-like tachyplesin) (17-18 gbc amino
acid), cac tachystatin (du 41-44 gbc amino
acid), tachycitin (73 gbc amino acid) va céac
defensin lon (79 amino acid), c6 hoat tinh
caochong lai vi khuan gram am, gram duong va
nam [8, 9].

Vi khuan Gram am (hay LPS) ® Gel hoava diét khuan

HATNHO
Tachyplesin

HATLON
FactorC
Factor B
Enzym tién dong
Coagulogen
Anti-LPS factor

Hinh 2. Hinh anh t& bao hemocyte cta sam bién (T.
tridentatus) va cac phan tir bao v¢ chinh nam trong
céc hat 16n va hat nho [5].

Huyét tuong cua Tachypleus
tridentatus chira ba loai protein chiém wvu thé, 1a
hemocyanin (van chuyén oxy), proteinC-phan
tmg (CRP) va cic o, —macroglobulin.Hon thé
nita, cac hemocyte trong tudn hoan cuc ky nhay
cam voi LPS - thanh phan chinh ciia thanh té
bao vi khuén, va dap tng bang cach khir mot s6
thanh phan cua hat sau khi duoc kich thich qua
trung gian LPS, két qua din dén hinh thanh cuc
mau dong bao boc va phong téa vi khuan. Su
nhanh chéng hinh thanh cuc mau dong nay
duoc cho la co ché quan trong bao v¢ co thé vat
chu, tiéu diét vi khuan xam nhap, va ngin ngira
swmat mau [6].

H¢é théng dong mau ciia sam bién

Hién tuong déng mau duoc Bang lan dau
tiénxac dinh nhumot hé théng mién dich -
phong thu ndi bat cia sam bién (Limulus
polyphemus) [10]. Khi vi khudn gram am x4m
nhép vao mau, cac hemocyte phat hién cac phan
tir LPS trén bé mat clia ching, va sau d6 phan
giai nhanh chong théng qua sy xuét bao cac
thanh ph?m chira trong cac hat L va S. Cac
thanh phan hat dugc giai phong bao gom hai
yéu t6 cam bién 1a C va G. Hai yéu t nay 1a cac
enzyme serine protease va duoc kich hoat boi
LPShodc (1 — 3)-B-D-glucan (thanh phan
chinh ctua thanh t& bao nim).Nam 1996,
Tamura va cong su cho biétcac hemocyte chira
mot protein lién két v6i (I — 3)-p-D-glucan,
khac voi yéu t6 G vi né khong tham gia vao
khoi dong qua trinh dong mau [11].

Lipopolysaccharide
(LPS)
—

[yéutdc F——fvéuidc* ]

B-1,3-Glucan
[vYéutdo —véuié G

Gel hoa
Két dinh té bao

Hinh 3. Thac dong mau qua trung gian LPS va
(1—3)-B-D-glucan & cac té bao hemocyte clia sam
bién (T. tridentatus). LICI (Limulus intracellular
coagulation inhibitor) [5].

[aanr]

Enzym déng mau
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Hinh 3 minh hoa qua trinh dong mau cia 7.
tridentatusqua trung gian LPS va (1—3)-B-D-
glucan, trong d6 tac nhin wc ché dong mau nodi
bao limulus (LICI), c6 tic dung diéu khién sy
lan truyén phan tmg. Qué trinh kich hoat dong
méu nay lién quan dén serine protease
zymogen; yéu t6 C (123 kDa), B (64 kDa), G
(110 kDa); enzyme tién dong (54 kDa) va
coagulogen (20 kDa). Trong sy ¢c6 mat cua LPS
hodc cac chit twrong ty lipid tong hop A, yéu t6
C duogc tu hoat hoa thanh dang hoat dong (yéu
tb 0. Yéu t6 B zymogen sau d6 duoc hoat hoa
boi yéu to C thanh dang hoat dong cua no6 (véu
t6 B), yéu t6 B hoat héa enzyme tién dong
thanh enzyme déng mau. Enzyme dong mau
sau d6 chuyén coagulogen thanh coagulin gel
khong hoa tan, bao gébm cac polymer giong
nhau khong lién ket cong tri. Mat khac, yéu t6
G zymogen bao gdm hai phan khac nhau va ty
hoat hoa xuc tac trong sy hién dién cua (1 —
3)-p-Dglucan, trong truong hop khong c6 bt
ky protein nao khac. Két qua cua sy hoat hoa
yéu t6 G lam hoat hoa tryc tiép enzyme tién
dong, dan dén hinh thanh gel coagulin. Gan
day, Osaki va cong su thdy rang coagulin (cac
polymer glong nhau khong lién két cong tri)
dugc lién két chéo bang cach ndi cic protein bé
mit t& bao hemocyte, c6 tén 14 cac proxin, trong
su ¢6 mit cua transglutaminase c6 ngudn gde tir
hemocyte [12]. Diéu nay cho théy rang lién két
chéo quan trong ¢ giai doan cudi cung cua qua
trinh dong mau dé tao diéu kién cAm mau va
chita lanh vét thuong, nhu da duoc biét trong hé
théng dong mau cia dong vét co va. Diéu tha vi
la dau tdn NH, cia yéu t6 B zymogen va
enzyme dong mau chira mot phan domain nho
c6 ba lién két disulfide, dugc goi 1a clip domain
(yéu t6 mién dich trong mau). Mot clip domain
tuong ty ciing dd duoc tim thiy trong ving NH,
tan clia proenzyme protease serine cd ngudn
gbc tir Drosophila. Ba cau ndi disulfide nam
trong clip domain dugc xac dinh la defensin-
peptid khang khuin trong hemocyte cia T.
tridentatus. Pau tan COOH cua clip domain
trong enzyme tién dong tao thanh mot ving ban
16 dé bi phan giai protein, clip domain gidng
nhu defensin, co thé bi phan giai trong qua trinh

hoat hoa cac serine protease zymogen, hoat
dong nhu mot chit khang khuén. Trong thuc té,
clip domain bat nguén tir prophenoloxidase
hoat hoa serine protease ctiia tom song, c6 hoat
tinh khang khuin twong tu nhu p-defensin cua
nguoi. Nhu vdy, qué trinh dong mau cling co
thé san xuat cac tac nhan khang khuan, va do d6
phuc vu hai muc dich la dong mau vira c6 tac
dung chdng méat mau, vira c6 tac dung bao boc,
0 lap va ti€u diét tdc nhan xam nhép [6, 13].

3. Limulus amebocyte lysate sam bién va
dac tinh

Ngudn goc va hoa tinh cia ndi doc to

Noi doc o (lipopolysaccharide (LPS)) la
mot thanh phan ctia thanh té bao vi khuan gram
am. LPS rat bén viing va khong bi pha hay boi
hau hét cac phuong phép tiét khuan bing cac
tac nhan vat 1y va hoa hoc thong dung. Bit ctr &
dau c6 vi sinh vt sinh séng thi déu c6 san
ph?im cua ching la ndi doc td. Khi nodi doc td
dugc dua vao co thé con ngudi thi déu gy ra
cac phan ung c6 hai, trong sO d6 c¢6 kha niang
lam ting nhiét d6 co thé (pyrogenic - nén con
dugc goi 1a chit gay sét), néu ning tham chi co
the gdy tir vong. Nudc 1a mét mdi truong phat
trién tuyét voi cho vi khuan, dic biét 1a vi
khudn gram 4m, vi viy nuéc thuong 1a ngudn
noi doc td chinh [14]. Tuy nhién nudc dong vai
trd nhu thanh phan chinh trong qua trinh san
xut thubc tiém truyen vaccine, sinh phdm va
trang thiét bi y té, do do viéc loai bo ndi doc td
ra khoi nuée 1a mdi quan tam chinh ciia cac nha
san xudt dugc phdm. Thanh phan giy doc cia
LPS va thanh phin phan tng v6i Limulus
amebocyte lysate (LAL) 1a lipid A - mot phan
cua phan tu LPS. Lipid A tuong tu nhau ¢ cac
loai vi khuan khac nhau. Do d6 LAL trg thanh
mot thir nghiém phd bién dé phat hién noi doc
t, tuy nhién LAL khong thé duoc sir dung dé
phan biét gitra cac loai [15].

Sinh hoéa ciia Limulus amebocyte lysate

Co s& sinh hoa cia Limulus amebocyte
lysate (LAL) dong mét vai tro quan trong trong
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kha niang ngin ngira nhiém tring ciia sam bién
[16]. Cac co ché hoat dong cua cac thanh phan
sinh hoa tao nén LAL bit ngudn tir céc
amebocyte cua sam bién. Nam 1956 Bang d
cho biét cac vi khuén gram am, ngay ca khi bi
chét, s& 1am cho mau cla sam bién déng vén
thanh mot kh01 ban ran. Sau d6 ngudi ta nhan ra
rang cac t& bao mau cua dong vat nay, cac té
bao di dong duogc goi la amebocyte, chlrta céac
hat ¢6 yéu t6 dong mau dugc goi la coagulogen;
ching dugc giai phong ra bén ngoai té bao khi
gip ndi doc td vi khudn. Cac thanh phin nay
khong chi nhan ra vi khuin gram 4m ma con
nhin dién duoc cac loai nidm (chta b-D-1,3-
glucan) [17]. V& co ban, tit ca LAL duoc lay tur
mau ctia sam bién truéng thanh va phan tach
cac amebocyte tir huyét twong hodc tir mau. Céc
amebocyte sau d6 bi pha v& hodc phan giai dé
giai phéng cac thanh phan sinh hoa tao thanh
cac thanh phﬁn hoat tinh cua LAL. Sy khac biét
trong san xuat & cac nha san xuat khac nhau xay
ra & tAt ca cac bude. Vi du: mot s6 nha san xuét
sir dung cic dung cu bang thily tinh va thép
khong gi dé 1iy mau, trong khi mot sb khac sir
dung nhya. Cac amebocyte ¢ thé duoc pha v
bang cach phén tan trong nudc ct, bing cach
luén phién dong bang va rd dong, hoac lam v
do co hoc.Céc hoa chat khac nhau c6 thé ciing
duogc st dung dé ngan chan sy dong mau hoac
sy v& som clia cac amebocyte trong khi ldy
mau. Cac san pham test LAL cua cac nha san
xuit khac nhau thi khac nhau vé chat luong va
ket qua. Diéu nay dic biét rd rang véi mot sb
méu nhit dinh, thuong cé thanh phan héa hoc
phure tap, dugc thir nghiém voi nhiéu loai test
LAL cua cac nhan hiéu. Su lié€n hé sinh hoa cia
phan tng LAL dugc thé hién trong hinh 2 [15].
Xét nghiém LAL dwoc md ta ban dau da sir
dung phan Gng sinh ly "déng mau". Xét nghiém
nay thuong dugc goi 1a test cuc mau dong [18].
V& co ban né 1a mot test dua trén viéc xac dinh
mirc pha lodng nhit cia mau thir ma van con
lam cho thudc thir LAL keo tu trong dng thir
nghiém trong mot khoang thoi gian nhat dinh &
nhiét do 0 cd dinh. Mot bién thé cua xét nghiém
nay st dung phép do do duc, d6 duc dugc hinh
thanh do khoi mao su keo tu va dugc xac dinh

nhu diém két thic phép thir. Loai xét nghiém
nay thuong nhay hon va/hoac nhanh hon so vai
xeét nghiém gy keo tu trong ong nghiém trén
day. D¢ doc chinh xéac két ‘qua thir nghiém nay
can st dung may quang ph.

Cubi cung, thanh phén ciia LAL gay duc va
sau d6 1a cuc mau dong hinh thanh, coagulogen,
¢ thé dugc thay thé boi mot co chét peptide
mau. Co chit mau duge st dung cho cac phan
g dic trung cua ndi doc td vi khuan 1a Boc-
Leu-Gly-Arg-p-nitroanilide (pNA). Chudi co
chat nay bt ngudn tir cac chu01 & vi tri két thiic
bi enzyme dong méau cét trong su gel hoa
coagulogen. Co chit mau duoc thuy phan bing
enzyme dong mau dé giai phong pNA. Bing
cach do d hép thy cia 'PNA gidi phong ¢ 405
nm, ndéng do ndi doc td trong cac mau co thé
duoc xac dinh. Nong dd nodi doc tb cling c6 thé
dugc xac dinh bang cach do do hap thu & bude
song 545 nm sau kh1 tao ndi diazo Vo1 pNA,
trong truong hop miu c¢6 mau vang sin co dé
loai bo nhiéu . Cic phuong phap dwgc mé ti
trén day nhay hon 100 1dn so vdi test cuc mau
dong va kha nang lap lai cao [5].

4. Ung dung ciia LAL trong y dwoc hoc

Ung dung ciia LAL trong xac dinh ndi
doc tb vi sinh vat

Ngay sau khi phat hién ra LAL va cac déc
tinh cia no, viéc tng dung dé phén tich xac
dinh ndi doc t6 vi sinh vat trong dugc phérn va
trang thiét bi y té ngay cang phé bién. So véi
phuong phép sir dung tho song dé danh gia sy
tang nhiép d6 do thudc gay ra (xdc dinh chét
gdy sbt) dugce hau hét cac duoc dién cong nhan
thi thtr nghi€m LAL (mac du chua duogc chinh
thire cong nhan trén dién rong) cho nhiéu wu
diém hon vé d6 nhay, thoi gian va chi phi.

Nuérc tinh khiét

Vi nude 1a thanh phﬁn hoac 1a moét tac nhan
trong qua trinh ché bién (nudc rira) cua cac loai
thudc va thiét bi, va vi nudc d& bi nhiém noi
doc t6 vi khudn, do d6 nudc 1a chit chiém sb
luong 16n nhdt cac xét nghiém LAL trong
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nganh coéng nghé duoc phim. Mic do duoc
chép nhan cua USP va FDA 14 0,25 don vi doc
t6 (EU) ml" (1 EU twong dwong véi khoang 1
ng ndi doc to tinh khiét thu dwoc tir ching
Escherichia coli). D& so sanh, thong thuong nuéce
ubng dong chai c6 thé chira vai EU ml”. Viéc
kiém tra ndi doc t6 trong nudc ciing dic biét
quan trong khi st dung trong chay than nhan
tao. Trong qua trinh chay than nhan tao, ngoai
nude, may loc cling can kiém tra chat ché véi
thir nghiém LAL [19].

Thuéc tiém tinh mach

Pde tinh cia ndi doc td s& cao nhat khi tiém
tryc tiép vao mau, vi vdy cic dung dich tiém
tinh mach (IV) phai chira ndng d6 noi doc t6
duéi lidu gy sét. Khi bao ché thude IV, san
pham cubi cing can phai duge thir nghiém dé
x4c dinh gi6i han chit gay sét. Bén canh
phwong phép thir trén tho sbng, thir nghiém
LAL ciing dugc mot sd nude chap thuan chinh
thirc hoac dugc st dung cho cac thir nghiém
trong qué trinh san xuét. Gidi han ndi doc tb
cho thudc IV cao hon mét chut so véi nude va
dya trén liéu du doan duoc st dung cho tirng
loai thudc cu thé [15].

Cic ché phim sinh hoc

Ché pham sinh hoc (CPSH) 1a céc ché pham
chtra cac chét ¢ nguén géc tr dong vat, vi du,
cac yéu tb dong mau, insulin, interferon, ... Ché
pham sinh hoc ciing bao gdm vaccin c6 thé
chira vi khuin hodc thanh phan dong vat (vi
duttr tring ga). Nguoi ta nhin thdy, cic ché
phérn sinh hoc ¢ thé chira mot lwong 16n noi
doc t6. Tuy nhién ché pharn sinh hoc thuong st
dung ¢ lidu twong d6i thip va thuong duogc tiém
bép, vi thé cac phan ung c6 hai & muc kiém
soat dugc. Mac du vay, vao nam 1976, da xay
ra phdn Ung bat loi & 16 cua vaccin cam lon,
bang xét nghiém LAL, x4c dinh rang 16 vaccin
¢ muc ndi doc té dic biét cao va la nguyén
nhan giy ra nhiing tac dong bat loi nay. Thude
khang sinh, tuy khong giéng ché phim sinh
hoc, cling cé thé chtra mot lwong 16n ndi doc t6
vi chiing c6 nguon vi sinh vat [20].

Thiét biy té

Cac thiét biy té nhu bom tiém, catheter va
kim tiém thuong duogc xir Iy trude khi st dung.

Tuy nhién, cac co quan ciy ghép nhu van tim
cta lon, hodc thiét bj chinh hinh,... qua trinh
tao ra kha phic tap, co thé chira ham lugng ndi
doc to gdy viém cuc bo va thai ghép. Trong
nhing truong hop nay, can dic biét chu y kiém
tra chat gy sot, trong do co thir nghiém LAL
trudc khi st dung. Cac thiét bi can duoc rua
bang nude am tinh v6i LAL va sau d6 nudc ria
nay dugc st dung cho thtr nghiém LAL [15].

Thudbc tai td hop

Day 1a nhiing loai thudc dugc san xuit bang
ky thuat di truyén va dwoc san xuat boi vi
khuén, nam hodc nuoi céy té bao dong vat co
vi. Céc loai thudce tai té hop dugc san xuit boi
vi khuan gram am E. coli s& c¢6 c6 kha ning
nhiém nodi doc t6 cao tir sinh vat san xuat. Thir
nghi¢m LAL dac biét quan trong dé kiém tra va
dam bao chit luong san pham véi nhimng ché
phém loai nay [15].

Luwu trit mau

Tir nam 1987 d&n nam 1991, chin trudng
hop lién quan dén mau bi nhiém vi khuan
Yersinia enterocolitica da dugc bao cao voi
CDC [21]. Trong cac trudong hop nay, dugc xac
dinh thong qua phan tich LAL, hau hét cac tac
dung phu nghiém trong (bao gdm 7 ca tir vong)
1a do duoc truyén t& bao mau bi nhidm ndi doc
t6 ma khong lién quan dén nhiém trung. Trong
mot trudng hop, hon 20.000 ng.ml™ noi doc t6
dd dugc phat hién. Mac du hy vong rang LAL
co the duogc sir dung thudong xuyén dé sang loc
cac t& bao mau dugc luu trir ngay trudc khi
truyén mau, 1dy mau (vi du: 1dy mau ra khoi tai
mau ngay trudc khi truyén) ma khong anh
hudéng dén tinh vo khuan cia (cac) don vi, va
giri mdu dén phong thi nghiém (so voi thir
nghiém bén canh giwdng), cho thiy thir nghiém
LAL khong thuc té cho timg dung nay. Ngoai
ra, ty 1& nhiém trung 1a cuc ky thép (43 triéu
don vi mau duogc st dung cho 13 tri€u bénh
nhan tir thang 4 nam 1987 dén thang 10 nim
1990, trong d6 c6 chin truong hop duge bao
cao va bay nguoi chet) Vén dé cu01 cung da
dugc giai quyet bang cach rat ngin thoi gian
bao quan cac té bao mau. Thoi gian luu trir
ngén hon khong cho phép vi khuan san xuit di
endotoxin dé gay ra van dé [15].
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5. Ung dung cia LAL trong nghién ctru y
dugc hoc

Tac dung sinh hoc ciia ndi ddc to

Mot trong nhiing biéu hién 3 rang nhit cia
noi doc 6 1a phan ung gay sot, phan tmg ¢ mirc
d6 thé dich va té bao rat da dang va phuc tap.
Do do6 thtr nghiém LAL tré thanh mét cong cu
khong thé thiéu cho cac nha khoa hoc nghién
ctru anh hudng cua nodi doc td trong cac mod
hinh dong vat c6 vu dé tim ra vai trd cua noi
doc t6 trong cac biéu hién bénh [22, 23].

Tim kiém thudc khang ndi doc to

Trong nghién ctru nhiém tring gram am va
nhiém tring huyét, ndi doc td déng mot vai tro
quan trong trong dap ung sinh ly bénh cua vat
chu [24]. Gia dinh rﬁng néu céc tac dong bét loi
cua noi doc td co thé duogc loai trur, khd nang
sdng trong bénh nhidm khuén co6 thé dugc cai
thién. Vi phan doc tinh cta noi doc td (LPS) 1a
lipid A, 13 mot phan cua phan tar LPS gdy phan
tng LAL, cac hop chét khang noi doc 6 co thé
dugc sang loc bang thir nghiém LAL trudc khi
thir nghiém trén dong vat [25]. Mot $6 nghién
clru da chi ra diéu nay 12 mot chién luge hidu
qua, va thyc té 1a mot hop chat co kha ning
trung hoa doc td voi tiém nang diéu tri duge
phan lap tu Limulus hemolymph va dugc nghién
chu rong rai [26]. Mot dang tai t6 hop cua
protein nay ciing dugc phat trién va budc dau
cho thdy c6 tac dung tot [27].

Phit trién xét nghiém nhiém nim

Nam 1988, cac nha diéu tra Nhat Ban d3 mo
td mot phuong phap co thé thay thé phan ung
LAL [17]. Nhiéu nghién ctru & Nhat Ban st
dung hai cong thuc LAL khac nhau(mot chi
nhay cam v6i ndi doc td va mot nhay cam voi
ca ndi doc td va glucan) di ching minh gia trj
cua tho nghiém LAL trong viéc phat hién
nhiém ndm va dua dén chian doan ndm [28].
Nghién ctrustr dung thudc thir LAL chi nhay
cam voi glucan, thir nghi€ém tré nén don gian
hon nhiéu. Mic du xét nghiém glucan da duoc
st dung rong rai & Nhat Ban, sy phat trién hon
nita tai Hoa Ky 1a can thiét trude khi
FungitellTM duoc FDA phé duyét nhu mét trg

gitip trong viéc chin doan nhiém ndm hé théng.
Trong khi khong phai 1a mot thir nghiém phd
bién cho nhiém nam, xét nghiém glucan da
duoc bao cao 1a dac biét hiru ich cho phat hién
som nhiém Aspergillus va Candida [15].

Téng hop san phim thay thé cho xét
nghiém LAL

Pé san xuit cac LAL, mau sam bién dugc
ldy bang cach chich truc tiép vao timcon vat
trong diéu kién han ché t6i thiéu nhiém noi doc
t5. Mot con sam 16n c6 thé thu 200 - 400
mlmau (Hinh 4). Sau khi lay mau, ching duogc
tha trd lai bién. Hau hét sdng sot trong qua trinh
nay, ty 1& chét lién quan véi ca lugng mau duoc
lay va diéu kién trong khi xtr 1y va van chuyén.
Udc tinh ty 18 chét sau 14y mau thay ddi tir 3-
15% dén 10-30%. Vi 1y do bao vé& loai sam bién
va tranh phu thudc hoan toan vao loai nay, viéc
nghién ctru tong hop céac san phdm thay thé cho
LAL can phai duoc trién khai [5].

Hinh 4. LAy mau tir sam bién [15].

Tir ndm 2003, mot san pham tong hop thay
thé cho xét nghiém LAL d3 c6 mat trén thi
truong. N6 duoc dua trén mot protein 13 yéu t6
dong mau C ctia sam bién, duoc san xuét boi té
bao rudt con trung bién ddi gen. Viéc dp dung
xét nghiém nay tuong d6i cham, bit dau thay
d6i vao nam 2016 khi Dugc dién chau Au
chap nhan xét nghiém nay dé xét nghiém doc
t6 vi khuan.
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6. Két luan

Nam 1977, Co quan Quan 1y Thuc phim va
Dugc pham Hoa Ky (FDA) cép gidy phép cho
Limulus amebocyte lysate (LAL) nhu mot xét
nghiém sy ¢6 mat cua ndi doc t6 trong cac ché
pham sinh hoc, thudc va cac thiét bi y té. LAL
hién da dugc cong nhan boi mot s6 duoc dién
16n va duge st dung trén toan thé giol. bo la
mét giai phap thay thé thich hop dé phat hién
noi doc to so voi sir dung dong vat séng nhu
trude ddy do giam duogc thoi gian va chi phi. Ké
tor khi dugc tim ra, LAL d& chirng minh tinh
hiiu ich cua n6.LAL cling da tr¢ thanh xét
nghi€ém dugc lya chon boi ca cac nha nghién
clru 14m sang va mdi trudng. Cudi cing, mic du
s6 lugng sam bién chét lién quan dén san xuit
LAL la thip, nganh cong nghiép LAL da thuc
hién cac budc dé tim mot chét thay thé tong hop
va tao ra cac thude thir va phuong phap sir dung
LAL it hon nhiéu so véi xét nghiém truyén
thong [15].
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Abstract: Biomemetics (or bionics) as a scientific discipline has potential applications in various
research fields as well as in improving human lives. In the field of medicine and pharmacy,
biomimetic methods are of great value in developing drugs, developing methods for the diagnosis,
prevention and treatment of diseases.

Biomimetics of immune system in medicine and pharmacy is a great subject with the potential to
make remarkable progress. The immune system of the species is rich, diverse and has different
mechanisms. This study investigates the biomimetics of Limulus immune system and its practical
application prospects.
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