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Tém tit: Phong sinh hoc la mot phan nganh khoa hoc co tiém ning Umg dung to 16n, ¢6 hiéu qua
cao trong rat nhleu linh vie nghién ctru cling nhu ing dung vao cudc song cua con ngudi. Nghién
ctru hé théng vé co ché mién dich cua dong vat néi chung va cia con nguoi noi riéng da gitip phat
trién rat nhiéu phuong phap t6i wu phuc vu cho viéc phong tranh, chan doén, diéu tri bénh tat. Qua
viéc nghién ctru, ng dung mé phong cac thanh phan cta hé thong phtre tap ndy, cac nha khoa hoc
da, dang va s& phat trién thém nhiing tri thirc, k¥ thuat, san pham md&i rat co gia tri trong y dugc
hoc nham phuc vu cho loi ich cua con nguoi. Co thé noi, mién dich hoc va mo phong hé mién dich
¢6 trién vong gan nhu vo han trong khoa hoc sirc khoe. Tuy nhién trong bai nay tap trung chinh
vao ndi dung mo phong cac dic tinh cua khang thé, khang thé don dong trong viée chan doan va

diéu tri bénh tat.

Tir khéa: Phong sinh hoc; KT don dong; hé mién dich.

Thuét 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 md phong cac kha niang dic biét 6 dé
thiét ké, ché tao cac hé thong ky thuat va cong
nghé hién dai, hu’u ich nham cai tién hoat dong
va dap tmg nhu cau ctia con ngudi [1, 2]. Phong
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sinh hoc da va dang dugc ung dung rong rai va
¢6 hiéu qua trong rat nhiéu cac linh vuc nhu
hoéa hoc, sinh hoc, kién truc, k¥ thuat, y hoc va
ky thuat y sinh. Vi y hoc, phong sinh hoc mién
dich hoc nguoi 1a mét linh vuc nghién ctru tiém
nang va co nhiéu tng dung trong phong tranh,
chan doan va diéu tri bénh tat. Bai tong quan
nay tap trung vao ndi dung md phong cac dic
tinh cua khang thé (K7) cia hé théng mién dich
nguoi trong viéc chan doan va diéu tri bénh tat.
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1. Hé thong mién dich nguoi
1.1. Gidi thiéu

Mién dich 1a sy dé khang cua co thé chong
lai bénh tat, dic biét 1a cac bénh do nhiém vi
sinh vat va cac yéu tb ngoai lai. Hé thong mién
dich nguoi bao gdm cac té bao, cic md va phan
tor tham gia vao qua trinh chéng lai vi sinh vat
va céc yéu t6 ngoai lai khac xdm nhdp vao co
thé. Bén canh tac dung deé khang véi vi sinh vat,
hé théng mién dich con trc ché su phat trién cua
mot s6 loai khdi u, mot sb phuong phap diéu tri
ung thu, sir dung co ché dap tng mién dich
chéng lai té bao, dang duoc phat trién. Pap tng
mién dich ciing tham gia vao don dep céc té bao
da chét va stra chita mo.

Trén thyc té, mién dich hoc di dwoc ung
dung rét rong rai trong viéc phong tranh nhiéu
bénh tt mot cach ly tudng. Hang nghin ndm
trugc day, con nguoi co dai da biét lay vay
bong cua nguoi bi bénh ddu mua, hong kho ty
nhién, tin nhé rdi ric vao miii nhimg ngudi
khoe manh dé phong bénh d4u mua. Hinh thirc
tiém chung tho so d6 di tao ra duoc mot chit
ma y hoc ngay nay goi 1a KT, tdn luu trong mau
va c6 tdc dung phong bénh mdt cach diac hiéu
va hiéu qua [3]. Sau nay, img dung co ché mién
dich hoc, tit nhiéu bénh dich c6 kha nang de
doa su tdn vong cua nhan loai da dugc phong
tranh mdt cach hi€u qua (vaccine phong sdi,
uén van, ho ga, bach hau, bai li¢t, viem gan B
va cdc bénh do HIB, ung thw ¢6 tir cung ...).
R4t nhiéu tinh trang bénh, truée diy vo phuong
ctru chita, cling dd duoc diéu tri dat hiéu bang
cac liéu phap mién dich hoc (nhur tiém huyét
thanh khdng noc rdn, huyét thanh khding virut

...). Gan day nhiéu tinh trang bénh man tinh
cua ndo bo do lam dung ma tuy, da gay ra rat
nhiéu tham hoa cho mdi ngudi ngudi, moi gia
dinh va xa hoi cling da dugc tlep can theo cach
tiém chung dé phong tranh. Vacine cho loai ma
tay dién hinh 1a heroin di duoc cac nha khoa
hoc hoan thanh giai doan nghién cuu trén dong
vat thi nghiém va chuan bi chuyén sang giai
doan thir nghiém trén nguoi tinh nguyén [4].

Céc san phdm cua té bao mién dich ciing
duoc st dung rong rai trong thyc hanh: cac KT

dugc sir dung nhu mot thude thir dic hidu trong
cac test 1am sang hodc nghién ctru de phat hién
nhiéu phan tir c6 trong tuan hoan, té bao va mo.
KT ciing duoc thiét ké dé ngan chan, loai tru
cac phan tir va té bao gy hai trong cac bénh vé
mién dich, ung thu va céc rbi loan khéc [5].

KT 1a cac phén tur glycoprotein dugc san
xut boi cac tuong bao trong dap ng mién dich
dich thé, dugc hé mién dich st dung dé trung
hoa cac tic nhan giy bénh nhu vi khuan va
virus. KT ¢6 thé ton tai & hai dang, mét dang
hoa tan trong huyét trong, va mot dang lién két
mang trén mang cla té bao B va duoc goi 1a thu
thé cua t& bao B (BCR). BCR chi dugc tim thiy
trén bé mit cta té bao B, tao diéu kién cho su
hoat hoa cua cac té bao nay thanh cac nha may
KT goi la té bao plasma, hodc thanh té bao B
nho ton tai trong co thé va tao ra dap ing nhanh
hon, manh hon khi tlep xtc lai voi khang
nguyén d6. KT gy dap ing mién dich theo ba
cach: ngan chdn cac tdc nhan giy bénh xam
nhap hodc 1am tén thuong céc té bao bang cach
ge"m két voi chung; kich thich dai thyc bao va
cac té bao khac tiéu diét tac nhan gy bénh;
kich hoat sy pha huy cac tic nhan gay bénh
bang cach kich thich cac dap tng mién dich
khac nhu con dudng bd thé [5, 6].

1.2. Khdng thé don dong

KT duoc tao ra khi co thé tiép xuc voi
khang nguyén 1a KT da dong hay con dugc goi
1a khang huyét thanh. Cac KT da dong lién két
v6i nhidu epitope (mot phan ciia khang nguyén
dwoc nhan dién boi KT) va thuong dugc tao ra
bai mot s6 dong té bao plasma khac nhau. Céac
KT nay khac nhau vé 4i luc va tinh ddc hiéu véi
khang nguyén. Trong diéu tri bénh viéc sir dung
khang huyét thanh hiéu qua chua cao. Trén co
s6¢ d6 nam 1975, Georges Kohler va César
Milstein d4 thanh cong trong viéc hop nhat cac
dong té bao tay voi cac té bao lympho B dé tao
ra cac té bao lai c6 thé tao ra cac KT dac hiéu
cho céc khang nguyén dugc st dung (thanh tyu
nay di dwoc trao gidi Nobel vé Y hoc vao nam
1984). KT don dong (mAb hodc moAb) 1a cac
KT dugce tao ra boi cac té bao mién dich déng
nhét, tit ca déu 1a ban sao ctia mot té bao ban
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dau. Cac KT don dong c6 cung 4i luc, ching
lien két v6i cing mot epitope. Cac KT don
dong bispecific (nhdn biét dwoc hai epitope)
cling c6 thé dugc thiét ké bang cach ting cac
muc tiéu diéu tri cia mot KT don dong tir mot
1én hai epitope [7, 8].

Phuong phap san xuat KT don dong: khang
nguyén dugc tiém vao chudt, sau d6 cac té bao
san sinh KT & lach s€ duoc tach ra va lai voi
cac té bao myeloma khong c6 kha ning sinh KT
nhung cé kha nang nhan 1én lién tuc, luu gilr
trén polyethylene glycol, thu dugc cac té bao lai
c6 kha nang san sinh KT. Cac dong KT sau do
s& duoc nudi cdy riéng r& trong méi truong
hypoxanthine-aminopterin-thymidine, cho phat
trién khoang 2-3 tudn. Sau d6 thém khang
nguyén dé danh gia hi€u lyc cua timg dong
KT, lya chon dong KT tbi uu tiép tuc di nudi
cdy hodc c6 thé tiém cac t& biao mang dong
KT d6 vao chudt dé tiép tuc nhan 1én rdi thu
lay KT [7].

Cac KT don dong dugc san xuét tir chuot
kha thich hop khi st dung in vitro (hinh 1). Tuy
nhién, khi str dung trén ngudi c6 lién quan dén
c4c bién chirng mién dich, vi chiing c6 vai tro 1a
khang nguyén vdi co thé ngudi. Hon nita, dé c6
hiéu qua, cac KT can tuong tac voi cac thy the
biéu hién trén cac t& bao dich. Do c¢6 ngudn gbc
tir chudt, nhitng KT nay khong tuong tdc dung
v6i cac thanh phan cua hé mién dich nguoi va
hiéu qua sinh hoc cta ching bi han ché. Vi vay
ngdy nay, san xuat KT don dong tir nguoi duoc
vu tién phat trién [9].

2. Phong sinh hoc khang thé va img dung
2.1. Ung dung trong chéan dodn

Viéc phat hién cac KT dic biét 1a chan doan
pho bién, cac xét nghiém huyét thanh hoc dwa
trén nguyén ly nay. Vi du, trong mot xét
nghiém sinh hoa, hiéu gia KT chéng lai virus
Epstein-Barr hoac bénh Lyme duoc dinh lugng.
Néu nhitng KT nay khong c6, hodc 1a ngudi dé
khong bi nhiém bénh hodc nhiém tring xay ra
tir rat lau, va cac KT dic hiéu nay da bi phan

hiy [10, 11]. Trong mién dich 1am sing, céac
globulin mién dich dugc do bang phuong phap
do do duc [12]. Su ting cac loai globulin mién
dich khac nhau d6i khi hitu ich trong viéc xac
dinh nguyén nhan gy ton thuong gan & nhiing
bénh nhan chan doan khéng rd rang. Vi du, IgA
tang cao cho thiy xo gan do ruou, IgM ting cao
biéu hién viém gan siéu vi va xo gan tién phat,
trong khi IgG tang cao trong viém gan siéu vi,
viém gan ty mién va xo gan. Cac r6i loan tu
mién thudng do cac KT lién két v6i cac epitope
cta chinh co thé va c6 thé duoc phat hién thong
qua xét nghiém mau. Cac KT chéng lai cac
khang nguyén bé mit hong cau trong thiéu mau
tan mau qua trung gian mién dich dugc phat
hién biang xét nghiém Coombs [13]. Xét
nghi¢ém Coombs cling dugc sur dung dé sang loc
KT trong chuén bi truyén mau va & phu nit
trude khi sinh [13].

Mot s6 phuong phap chan doan mién dich
dua trén phat hién phic hop khang nguyén —
KT duge str dung dé chan doan cac bénh truyén
nhiém, nhur ELISA, mién dich huynh quang,
Western blot, mién dich khuéch tan, mién dich
dién di, mién dich tir tinh va mién dich phéng xa.

KT don dong trong phan tich sinh hoa: Cac
xét nghiém chan doan dya trén viéc sir dung
mADb lam thudc thir thuong duge sir dung trong
xét nghiém phong xa (RIA) va xét nghiém mién
dich lién két enzyme (ELISA). Nhing xét
nghiém nay do ndng do cia cic hormon
(insulin, HCG, hormone tang truong,
progesterone,  thyroxine,  triiodothyronine,
hormon kich thich tuyen gidp, gastrin, renin) va
mot s& san phim te bao, md khéac (khdng
nguyén nhom madu, Yéu té déng madu, interferon,
interleukin, marker khoi u...). Hién nay co thé
thuc hién chin doan sdm cac bénh/tinh trang:
mang thai, ung thu, r6i loan nodi tiét, bénh
truyén nhidm [14, 15].

KT don dong trong chan doan hinh anh: k¥
thuat sor dung KT don dong cua khang nguyén
cac md dich dwoc gin phong xa trong chin
doan hinh anh, goi la immunoscintigraphy. Cac
ddng vi phéng xa thuong duoc sir dung 1a Tod
131 va Technetium 99. Cac mAb dugc gin
ddng vi phong xa duoc tiém vao bénh nhan theo
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duong tinh mach, phan bd tap trung tai cac vi tri
cu thé ‘mang khang nguyén va c6 thé duoc phat
hién bang hinh anh phéng xa. Trong nhitng nim
gin ddy, may chup cat 16p phat xa photon
(SPECT) dugc sit dung, c6 thé cho hinh anh ba
chiéu tir nhitng tin hi¢u ciia sy phan bd cac KT
don dong c6 gan phong xa. Phuong phap gin
fluoride phong xa trén KT dac hiéu ciia mo6 cho
phép str dung k§ thuat ghi hinh bing birc xa
positron (PET) dé chan doan ung thu [16].
Immunoscintigraphy 1a mét cong cu chin doan
t6t hon so véi cac k¥ thuat hinh anh khac nhu
quét CT, siéu am va cong huong tu. Vi dy,
immunoscintigraphy c¢6 thé phan biét giita su
phat trién cua khdi u va khong phai khdi u, diéu
nay la khong thé v6i cac ky thudt hinh anh
khac. KT don dong dugc sir dung thanh cong
trong chin doan hinh anh cdc bénh tim mach,
ung thu va cac vi tri nhidm tring do vi khuén
[17,18].

2.2. Ung dung trong liéu phdp tién sdan

Yéu t6 Rh con duoc goi 1a khing nguyén
RhD, 1a mét khang nguyén dugc tim thy trén
céc té bao hong cau; nhitng ngudi c6 Rh duong
tinh (Rh+) c6 khang nguyén nay trén cac té bao
hdng cu, nhitng ngudi c6 Rh am tinh (RA-) thi
khong. Trong qua trinh sinh dé binh thuong, khi
¢6 chan thuong hoic bién chimg trong thai ky,
mau tir thai nhi c6 thé xAm nhap vao tuin hoan
cua nguoi me. Trong truong hop me va con
khong twong thich Rh, s& ¢6 nguy co tan huyét
& tré so sinh trong lan thai ki ndy va cac lan tiép
sau. KT globulin mién dich Rho (D) 1a dic hiéu
dbi v6i khang nguyén RhD & nguoi. KT khang
RhD dugc ding nhu mot phan cta phac do diéu
tri trudc khi sinh dé ngan chan sy nhay cam cé
thé xay ra khi ngudi me c6 Rh- va thai nhi Rh+.
Tuy nhién can diéu tri trude khi khang nguyén
c¢6 thé kich thich cac té bao B clia ngudi me
"ghi nhé" khang nguyén Rh bang cach tao ra
cac té bao B nhé. Sau diéu tri hé thong mién
dich dich thé ciia nguoi me s& khong tao ra
KT khang Rh, va s& khong tin cong céc
khang nguyén Rh cua thai nhi hién tai hodc
sau do [19, 20].

2.3. Ung dung trong diéu tri bénh

KT don dong c6 nhiéu tng dung trong diéu
tri dac hiéu bénh tat nhu: diéu tri ung thu, c?iy
ghép ty xuong va cic co quan, bénh ty mién,
bénh tim mach va cac bénh truyén nhiém. Cac
ung dung tri liéu cia mAb duoc phan thanh 2
nhom: (A) Sir dung truc tiép mAb 1am tac nhan
tri liéu; (B) mAb la cac dich tac dung.

2.3.1. Ung dung mAb lam cdc tac nhan diéu
tri truc tié;p

KT don dong c6 thé duge sir dung tryc tiép
dé ting cudng chirc ning mién dich cua vat
chi. Trong ti€u dié€t sinh vat gy bénh: mAb
thuc déy su ti€u diét cac sinh vat gdy bénh
(bang cach phi KT) va ting cuong thuc bao.
Trén thuc t&, mAb d3 duge st dung dé chéng
lai mot sb virus (viém gan B) va vi khuan (E.
coli, Haemophilus influenza, Streptococcus sp
va Pseudomonas sp) [21, 22].

a. Trong diéu tri ung thir

St dung mAb chdng lai cac khang nguyén
cta té bao ung thu, rat hitu ich trong diéu tri
ung thu. Cac KT lién két véi cac té bao ung thu
va tiu di€t ching bang déap Umg qua trung gian
té bao, hé thong b6 thé va thuc bao té bao ung
thu (da gan mAb) boi hé thong ludi ndi mo.
Cac bénh nhan bi bénh bach cau, ung thu dai
tryc trang, u lympho va khdi u 4c tinh da duoc
didu tri bang mAb. Tuy nhién, ty 1¢ thanh cong
rat khac nhau. KT don dong dac hi€u cho cac té
bao cua bénh bach cau duoc sir dung dé tieu
diét cac té bao ung thu bach cau ma khong anh
hudng dén cac té bao khac. Ngoai ra, mAb ciing
dugc st dung trong in vitro dé loai bd cac té
bao khéi u con sot lai trude khi cdy ghép tiy
xuong ty than (cdy ghép té bao tiy xwong ciia
chinh bénh nhdn, do khong co nguoi hién phi
hop). Han ché khi st dung tryc tiép mAb trong
diéu trj ung thu gom:

+ Cac mAb duoc san xuét tir chudt va duge
st dung truc tiép cho muc dich diéu tri co thé
dan dén sy phat trién KT chdng lai va phan tng
qué man.

+ Tét ca cac t& bao ung thu ¢ thé khong
mang cung khang nguyén déc hiéu véi mAb. Vi
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vy, mAb c6 thé khong gin duoc vao tit ca cac
té bao ung thu.

+ Cac khang nguyén tu do (ciia cdc té bdao
dich) cb mit trong tuan hoan c6 thé lién két véi
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Hinh 1. M6 hinh san xuat KT don dong tir chudt [7].

b. Trong irc ché mién dich cdy ghép néi tang

Théng thuong, cac thude (e ché mién dich
nhu cyclosporin va prednisone dugc dung dé
chong thai ghép. Trong nhiing ndm gan day,
mADb dac hi¢u voi khang nguyén bé mat t€ bao

lympho T dang dugc st dung cho muc dich
nay. KT don dong OKT3 1a mAb dau tién duoc
FDA cip phép dé sir dung nhu tic nhan tc ché
mién dich sau khi ciy ghép tang & ngudi. OKT3
ddc hiéu chdng lai khang nguyén CD3 cua té
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bao lympho T, duogc sit dung thanh cong trong
ghép than va tay xuong [26].

c. Trong diéu tri AIDS

AIDS 1a hoi chimg suy giam mién dich méc
phai & nguoi do nhiém virus HIV giy suy giam
c4c té bao lympho T-CD4. Virus HIV lién két
v6i cac thy thé ddc hidu trén té bao CD4 bang
cach sir dung glycoprotein bé mit (gp120). Céc
nha khoa hoc k¥ thuét gen da thanh cong trong
viéc gan phan Fc ciia KT don dong tir chudt vao
phén t&t CD4 cta nguoi. Phirc hop nay ¢o ai luc
cao, gin v6i mang glycoprotein gp120 cua cac
té bao bi nhiém virus. Poan Fc giy pha huy té
bao bi nhiém HIV qua trung gian té bao [27].

d. Trong diéu tri cdc bénh tw mién

Céc bénh ty mién nhu viém khép dang thap
va bénh da xo cung 1a mot van dé 1n trong y
hoc. Mot sb thanh cong da dugc bao cao trong
cac thur nghiém lam sang cia bénh nhan viém
khép dang thap st dung mAb tryc tiép chéng
lai lympho B va lympho C [7, 17].

Mot sb thude dleu tri dac hiéu ung dung
phong sinh hoc mién dich di dugc phat trién
dugc trinh bay trong bang 1.

2.3.2. Sur dung mAb nhuw tac nhan huong
dich trong diéu tri

boc t6, thude, déng vi phong xa... co thé
dugc gin hodc lién két voi cac KT don dong
dac hi¢u mo va dugc mang dén cac mo dich.
Didu nay cho phép ting nong do thude tai dich
va giam ddc tinh trén mo lanh.

Str dung nhu ddc t6 mién dich.

Céc doc tb co thé duoc két hop voi mAb dé
tao thanh doc t6 mién dich va duoc st dung
trong cac liéu phap nhu doc t5 bach hau, doc td
Pseudomonas, doc té duoc sir dung dé diéu tri
ung thu. Anti-Tac mAb tang lén chéng lai
IL2-R (thu thé yéu t6 ting truong té bao T) co
thé duoc lién hop vai doc td ctia Pseudomonas
sp. Poc t6 mién dich nay c6 thé duoc sir dung
dé tiéu diét cac té bao T 4c tinh & nhitng bénh
nhan bj bénh bach ciu té bao T (IL2-R duoc
biéu hién trong cic té bao T bat thuong & khéi
ulympho ac tinh). Ricin la mdt protein doc té
bao c6 ngudn gdc tir cay thiu dau. N6 bao gdm

hai chudi polypeptide (A va B) lién két véi
nhau béi mot lién két disulfide. Chudi B cua
ricin lién két v6i bé mit té bao. Sy lién két nay
tao diéu kién cho chudi A x4m nhap vao té bao
va trc ché chuc ning cua ribosome (dan ti G
ché sinh tong hop tat ca cac protein), giy chét
cac t& bao. Ricin ¢ thé bi oxy hoa dé tach
thanh chudi A va B. Cac chudi A giy doc co
thé duoc lién két voi mADb dic hiéu voi cac té
bao ung thu va khéng lién két véi cac té bao
binh thuong. Khi chudi A di vao céc té bao, no
{rc ché churc ning ribosome, gdy chét t& bao ung
thu [17].

Ung dung trong van chuyén thudc.

Noi chung, cac thude str dung trong in vivo
(trong co thé séng) co hiéu qua kém hon khi thu
in vitro. Piéu nay chu yéu do trong co thé séng
thudc dén mo dich khong du ndng do gy tac
dung. Vén dé nay c6 thé duoc giai quyét bang
cach sir dung mAb dac hiéu véi khang nguyén
mé dich dé& van chuyén thudc. Cac thudc két
hop v6i mAD (déc hiu voi mét khang nguyén
bé mat té bao nhu té bao khéi u) c6 thé dén
dung dich can tac dung dé giai phéng dugce
chét. Trong diéu tri cac bénh nhat dinh, c6 thé
st dung tién thudc va s& duoc enzyme chuyén
thanh thudc dang hoat dong tai mo dich. Trong
truong hop ndy enzyme s& dugc két hop véi
modt mAb dac hi¢u véi khang nguyén bé mat
mo dich. Cach tiép can nay, duoc goi la li¢u
phap enzyme tién thude huéng KT (ADEPT),
cho phep dua thudc phéan bd hidu qua thube dén
cac té bao dich. Mot sb enzyme da dugc su
dung trong ADEPT: Phosphatase kiém chuyén
hoa cac tién thudc phosphate; carboxy peptidase
chuyén héa nhém carboxyl khong hoat dong
thanh dang hoat dong; lactamase thiy phéan
vong B-lactam cua khang sinh [28].

Ung dung lam tan cuc mau dong

Phan 1én cac trudng hop dot tr 1a do tic
nghén dong mach hoac dong mach nao do cuc
mau dong (huyét khdi). Fibrin 13 thanh phan
chinh ctia cuc mau ddng dugc phan huy boi
plasmin. Plasmin lan lugt duge hinh thanh béi
su kich hoat cua plasminogen bdi cac chét hoat
hoa. Sy tic nghén dong mach xay ra do phan
huy khong diy du cac cuc mau déng. Chat hoat
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hoa plasminogen (tPA) c6 thé dugc st dung
nhu mot tac nhan tri liéu dé loai bé cuc mau
dong. Mot KT don dong tac dong 1én fibrin co
thé duoc gin véi tPA va duoc sir dung dé lam
tan cyuc mau dong. Phirc hgp mAb-tPA do ¢o ai
luc cao duge gin véi fibrin 1am ting nong do
tPA tai cuc mau dong, chuyén plasminogen
thanh plasmin hi€u qua hon, do dé lam tan cuc
mau dong (fibrin) [29].

Van chuyén thudc bang liposome gin mAb
dac hiéu mo.

Thudc duge goi trong liposome ¢ gin mAb
déc hiu voi mo dich. Tuy nhién phuong phap
nay hién con gip nhidu han ché, vi cac
liposome khé téi duge cac té bao dich, ching
dugc giit lai chi yéu ¢ gan va lach (té bao lué6i
noi rno) va suy thoai [30].

Ung dung trong liéu phap mién dich phong
xa (RAIT).

Céc dong vi phong xa co thé duge gin véi
mADb, lam ting nong do tai cic mo dich, cé tac
dung diét cac té bao hiéu qua (vi du té bao khdi
u). Uu diém cuia liéu phap mién dich phong xa
1a chat phong xa khong tac dong lén té bao
lanh, tuwong tu li€u phdp immunotoxin. Tuy
nhién cac t& bao binh thudng lan can ciing co
thé bi anh huong. Diéu nay c6 thé dugc giam
thiéu bang cach sir dung dong vi phong xa véi
chu ky ban rd ngin. Yttrium-90 v6i chu ky ban
i 64 gio 1a mot dong vi thich hop dugc sir
dung trong RAIT. Hién nay do thiéu hut
Yttrium-90, Indium-111 thudong dugc st dung
nhiéu hon [17].

Ung dung trong tinh ché protein

Cot KT don dong co thé duoc diéu ché
bang cach lién két mAb véi cyanogen bromide
duoc hoat hoa boi Sepharose. Cac mAb ¢ dinh
theo cach nay rat hitu ich cho viéc tinh ché cac
protein bang phuong phap 4i luc mién dich.

Uu diém: Tinh ddc hiu cia mAb khi lién
két voi protein mong mudn, giai phong hiéu
qua tir cot sic ky va mirc do tinh ché cao. Sic
ky &i lyc mién dich thuong duoc s dung dé
tinh ché cac interferon tai t6 hop. Chi voi mot
budc duy nhat co thé thuc hién dwgc hon 5.000
lan tinh ché interferon-a2.

Nhuoc diém: bo tinh khiét cua protein
khong thé dat dugc 100% do c6 mot lugng nho
mADb bi rira giai cing. Hon nita, mAb khong thé
phan biét gilra protein nguyén ven va mot manh
cua no voi cung vi tri khang nguyén [7].

Céc tng dung khac.

Cac mAb xuc tac (abzymes).

Tinh chat chung quan trong va phd bién
nhét ciia enzyme va KT la chiing déu 1a protein.
Lién két gitta KT voi khang nguyén ciing tuong
tu nhu lién két gilta enzyme va co chat (lién két
tinh dién, lién két hydro va lién két Van der
Waals). Trén co s¢ d6 cac nha nghién ciru tim
hiéu kha ning st dung KT trong xuc tac. Cac
enzyme KT, dugc coi 1a cac abzyme, 1a KT xuc
tac. Mot sb phan tng thuc hién bsi mAb: thiy
phan ester, thuy phan amid va carbonat, phan
ung loai, va cac phan ung hoa hoc phan tir sinh
hoc. Viéc kham pha ra abzyme c6 mot loat cac
mg dung nhu cit cac peptide va DNA, lam tan
cac cuc mau doéng, diét virus...

Uu diém ciia abzyme: SO lugng enzyme tur
nhién va chirc nang xuc tac cta chung bi gioi
han. Mat khac cac KT don dong 1a khong gidi
han, va co6 thé dugc phat trién dé nhan ra duoc
vi tri tdc dung, phu hop véi chuc néng xtc tac.
Diéu nay lam cho abzyme linh hoat v&i nhiéu
ung dung xuc tac khac nhau. Do do, linh vuc
cong nghé abzyme rat htra hen, mic du cac
nghién ctru dang ¢ giai doan so bo.

Han ché cua abzyme: Mic du nhing tién bod
duoc thyc hién trong san Xuét va loi ich cua
abzyme, tuy nhién van con nhiéu nghi ngd vé
tinh pht hop véi cac enzyme ty nhién vé kha
ning xic tac. Tuy nhién, cac abzyme chic chan
s€ hitu ich cho mot loat cac phan Gmg ma céac
enzyme tu nhién khong thuc hién duoc [7].

Dau van tay ty dong

Su xuét hién cua cac tw KTva sy lién quan
clia chung trong mot sb bénh nhit dinh ciing
dugc biét dén (vi du nhu viém khép dang thip).
Mot danh muc méi vé cac tu KT dic hiéu cho
ting ngudi di dugce tim ra trong nhirg ndm gan
day. Nhitng tu KT nay dugc sinh ra sau khi sinh
va dat t6i da sau 2 niam, sau d6 khong thay doi.

Cac KT don dong duoc tao ra chéng lai tu
KT trén c6 thé dugc st dung dé phat hién va
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xac dinh danh tinh. Ky thuat nay dugc goi Ia
van tay tu dong, dac biét hiru ich cho viéc phat

tr cac mau nhu mau, nudc bot, tinh dich va
nudc mat [7, 8].

hién toi pham...,

Bang 1. Khang thé don dong trong diéu tri bénh [31]

thong qua céc tu KT thu thap

Nhém Thube Diéu tri bénh Co ché/Pich tac dung
Viém khép dang thap, bénh Crphn, )
Infliximab viém loét dai trang, viém cdt song Uc ché TNF-a
dinh khép )
Viém khép dang thap, bénh Crphn, )
) Adalimumab viém loét dai trang, viém cdt song Uc ché TNF-a
Chong viém dinh khép
e . i 1, A Uc ché IL-2 trén cac té bao
Basiliximab Ngan thai ghép trong ghép than T hoat héa
. e a1 A Uc ché IL-2 trén cac té bao
Daclizumab Ngan thai ghép trong ghép than T hoat héa
Omalizumab Hen Uc ché IgE
bich 1a khang nguyén
Gemtuzumab Bénh bach cau myeloid cap tinh CD33 trén bé mat té bao
myeloid
R N bich 1a khang nguyén
Alemtuzumab Bénh bach cau lympho CDS52 trén Lympho B va T
. U lympho khong Hodgkin bich la phosphoprotein
, Rituximab Viém khép dang thép CD20 trén lympho B
Chongung the ¢ uzumab  Ung thu vi biéu hién qud mie Dich 13 thu thé HER2/neu
HER2/neu
Nimotuzumab Un.g thu biéu m6 € bao vay, Uc ché EGFR
Glicoma
Cetuximab Ung thu bicu mo € bdo vdy, ung Uc ché EGFR
thu dai tryc trang
Bevgc.lzumab va Ll@/\l.l phép di€u tri trc ché tao mach Ue ché VEGF
Ranibizumab khoi u
Chong ung thu va .. a Liéu phap mién dich, dich
khang virus Bavituximab Ung thu, viém gan C 1a phosphatidylserin
Palivizumab Nh}ﬁ:m virus duong ho hap & tré ch che protein dung nap
Khéc mho cua Vs
Abciximab Ngén ngira ddng mau trong nong Uc ché receptor GpllIb/IlIa

mach vanh

trén ti€u cau

3. Két luan

Cung véi su thay ddi ctia méd hinh bénh tat
trén thé giéi, mién dich hoc ciing ngdy cang
phat trién mé ra nhidu huéng tng dung méi
trong phong tranh, chan doan va diéu tri bénh
m&i. Phong sinh hoc mién dich hoc véi su ra
doi cua KT don dong 1a mot bude tién 16n cua
khoa hoc mién dich va y hoc, dugc tng dung
rong rai trong chin doan va diéu tri mot loat cac

1di loan cta con ngudi, bao gdm ca ung thu va
cac bénh truyén nhiém. Trong tuong lai khi
cang nhiéu co ché phan tir ciia cac bénh duoc
tim ra s€ la co so gitp cho phong sinh hoc mién
dich ngay cang phat trlen va chic chin s& la
linh vuc nghién ctru rat tiém ning cua cac nha
khoa hoc.



N.T. Huyén va nnk. / Tap chi Khoa hoc PHQGHN: Khoa hoc Y Dugc, Tdp 34, S6 1 (2018) 1-10 9

Tai li€éu tham khao

[1]

(2]

[3]
[4]

[5]

[6]

(7]

(8]

[10]

[11]

[12]

[13]

Hwang Jangsun, Jeong Yoon, Park Jeong Min,
Lee Kwan Hong, Hong Jong Wook, Choi
Jonghoon, Biomimetics: forecasting the future of
science, engineering, and medicine, International
Journal of Nanomedicine 10 (2015) 5701-5713.
Nguyén Thanh Hai, Bui Thanh Tung, Pham Thi
Minh Hu¢, Phdng sinh hoc trong y dugc hoc —
Hudng nghién ctru can duge ddy manh, Tap chi
Khoa hoc Pai hoc Quéc gia Ha N§i — Khoa hoc Y
Duoc 33(1) (2017) 1.

Tir Minh Kodng, Nguyén Thanh Hai, Thudc tdi
dich, Tap chi Dugc hoc 389(9) (2008) 2.

Candy S Hwang, Lauren C. Smith, Yoshihiro
Natori, Beverly Ellis, Bin Zhou, Kim D Janda,
Efficacious Vaccine against Heroin Contaminated
with Fentanyl, ACS Chemical Neuroscience, Just
Accepted Manuscript, Publication Date (Web): 20
Mar 2018.

Abul K. Abbas, Andrew H. Lichtman,Shiv Pillai,
Basic Immunology: Functions and Disorders of
the Immune System, fouth edition 1-22.

Borghesi L, Milcarek C, From B cell to plasma
cell: regulation of V(D)J recombination and
antibody secretion, Immunol Res36 (1-3)(2006)
27-32.

Alisa M. Campbell, Monoclonal Antibody and
Immunosensor Technology: The production and
application of rodent and human monoclonal
antibodies(1991) 1-7 21-42.

James W. Goding, Monoclonal Antibodies:
Principles and Practice, third edition, 116-129.
John R. Birch, Andrew J. Racher, Antibody
production, Advanced Drug Delivery Reviews 58
(2006) 671 — 685.

Adriana R. Marques, Laboratory Diagnosis of
Lyme Disease - Advances and Challenges,
Infectious Disease Clinics of North America29(2)
(2015) 295-307.

Linde A, Diagnosis of Epstein-Barr virus-related
diseases, Scandinavian journal of infectious
disease 100 (1996) 83-8.

Stern P, Current possibilities of turbidimetry and
nephelometry,Klin Biochem Metab, 14 (3) (2006)
146-151.

Douglas B. Cines, Alan D. Schreiber, Immune
Thrombocytopenia— Use of a Coombs
Antiglobulin Test to Detect IgG and C3 on
Platelets, The New England Journal of Medicine
300 (1979) 106-111.

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

[23]

[24]

[25]

[26]

William J. Payne, JR., David L. Marshall, Robert K.
Shockley, William J. Martin, Clinical laboratory
applications of monoclonal antibodies, Clinical
Microbiology Review 1(3) (1988) 313-329.

Zhang X, Soori G, Dobleman TJ, Xiao GG, The
application of monoclonal antibodies in cancer
diagnosis, Expert Rev. Mol. Diagn. 14(1) (2014)
97-106.

Erik A. Rodriguez, Ye Wang, Jessica L. Crisp,
David R. Vera, Roger Y. Tsien, Richard Ting,
New Dioxaborolane Chemistry Enables [18F]-
Positron-Emitting, Fluorescent [18F]-
Multimodality Biomolecule Generation from the
Solid Phase, Bioconjugate Chemistry 27 (5)
1390-1399.

Waldmann TA, Monoclonal antibodies in
diagnosis and therapy, Science 252(5013) (1991)
1657-62.

M. Z. Siddiqui, Monoclonal Antibodies as
Diagnostics; an Appraisal, Indian Journal of
Pharmaceutical Sciences 72(1) (2010) 12—-17.
Urbaniak S, Greiss M, RhD haemolytic disease of
the fetus and the newborn, Blood Rev 14 (1)
(2000) 44-61.

Fung Kee Fung K, Eason E, Crane J, Armson
A, DeLaRonde S, Farine D, Keenan-Lindsay
L, Leduc L, Reid GJ, Aerde JV, Wilson RD ,
Davies G, Désilets VA, Summers A, Wyatt P,
Young DC , Prevention of Rh alloimmunization,
Journal of Obstetric and Gynaecology Canada25
(9) (2003) 765-73.

Klinguer-Hamour C, Caussanel V, Beck A,
Monoclonal antibodies for treating infectious
diseases, Medecine sciences 25(12) (2009) 1116-20.
Erin Sparrow, Martin Friede, Mohamud Sheikh,
Siranda Torvaldsenc, Therapeutic antibodies for
infectious diseases, Bulletin World Health
Organization 95(3) (2017) 235-237.

Joseph Thomas Pento, Monoclonal Antibodies for
the Treatment of Cancer, Anticancerresearch
37(2017) 5935-5939.

Andrew M. Scott, James P. Allison, Jedd D.
Wolchok, Monoclonal antibodies in cancer
therapy, Cancer immunity 12 (2012) 14.

A Coulson, A Levy, M Gossell-Williams,
Monoclonal Antibodies in Cancer Therapy:
Mechanisms, Successes and Limitations, West
Indian Medical Journal 63(6) (2014) 650-654.
Henri Kreis, Christophe Legendre, Lucienne
Chatenoud, OKT3 in organ transplantation,
Transplantation Reviews 5(4) (1991) 181-199.



10

[27]

(28]

N.T. Huyén va nnk. / Tap chi Khoa hoc PHQGHN: Khoa hoc Y Dugc, Tdp 34, S6 1 (2018) 1-10

A, Purtscher M, Muster T, Ballaun C, Buchacher
A, Sullivan N, Srinivasan K, Sodroski J, Moore
JP, Katinger H, Human monoclonal antibody
2G12 defines a distinctive neutralization epitope
on the gpl20 glycoprotein of human
immunodeficiency virus type 1, Journal of
Virology 70(2) (1996) 1100-1108.

Ann L.Daugherty, Randall J.Mrsny, Formulation
and delivery issues for monoclonal antibody

therapeutics, Advanced Drug Delivery Review 58
(5-6) (2006) 686-706.

[29]

(30]

[31]

J Mimuro,Y Koike, Y Sumi, N Aoki, Monoclonal
antibodies to discrete regions in alpha 2-plasmin
inhibitor, Blood 69 (1987) 446-453.

Eloy JO, Petrilli R, Trevizan LNF, Chorilli M,
Immunoliposomes: A review on functionalization
strategies and targets for drug delivery, Colloids and
Surfaces B: Biointerfaces 159 (2017) 454-467.
Rang, H. P, Pharmacology(2003) 241 Edinburgh:
Churchill Livingstone.
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Abstract: As a scientific discipline, biomimetics has potential applications in various research
fields for improving human lives. The advances in research on human and animal immune systems
and immunological mechanisms have helped develop a lot of approaches in preventing, diagnosing,
and treating diseases. By studying the biomimetic models and materials mimicking the
components of those systems, we have advanced our knowledge and skills in developing new
products for pharmaceutical and medical applications. Therefore, immunology and biomimetics of
immune systems may have limitless potential applications in health sciences. This review focuses
on the application of biomimetic antibodies and monoclonal antibodies to the diagnosis and
treatment of diseases.
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