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21.1.HAILO IMI NDCH

u tranh sinhtnlathuctinhcamic th sng. Miloai, btk
lac th bcthphaybccao ucoéitnhiukh nngt bov minhtr c
S xamlngcacactacnhangaymh tntivabov tinhtoanvnc a
c th.Trong quatrinhthnhoakhnngnaydndn choanthinva t
nhcao ngvtcé6vav mc tinhvi, hoan ho va tinh hiu qu, ma
c6 | s khéng bao gicé b may nao do conngit o racé th so sanh n.

Th gi i xung quanh chang ta y r y céc vi sinh vt, m i khi co6 c

h i la xam nhp vao ¢ th . Chung In vao thc phm khi ta n, I n vao
khéng khi khi ta hit th. Nh ng vi sao ching ta w s ng khd m nh, vi sao
vi sinh vt khéng phat trintran lan khpc th ?Bivic th &bitt bo
v minhbihanglotcacc ch chngtr i.Kh nngcac th nhnbit
valoitr#cacth | ygilami$n déh. Nuh th ng cac phn ng mi$n
d%h hot ngttc th s thoat ki& nhi$m trung, conng clis r ivao
bnhtt.

Mi$h dd¢h ¢ chia lam hai loi: Mi$n d¥%h khéng' ¢ hi u hay mén
d%h t nhién va nn d%h ' ¢ hi u hay m#n ddh thu  c¢. C hailo i mi$n
d%h nay usongsongtnti,lién quan chtch vab tdc cho nhau.
21.1.1. Mindch khéng chi u

Mi$n dh khéng' ¢ hi u mang tinh t nhién, ¢ hinh thanh
trong ¢ th t# khi mil tlong ma cha cn c6 s ti p xdc vi khang
nguyén, do 6 khéng ph thu c vao bn cht ¢ a khang nguyén va khéng cé

ap ngchnlchdc ' chiuvib tk* khang nguyén nao. Hi qu mi$
d%h l[a nh nhau iv im im mb nh.

Mi$n dih khéng ' ¢ hi u bao gm cac hang rao b v t# ngoai vao

trong, nu | t qua hang rao thnh ts v p phi hang rao th hai...nhtm tiéu



ditvangncnmm bnhtr c khi chdng Rb nhan Ién, nh 6 ma h
th ng mi$n d%h ' c hi ucé th i gian v n hanh. Tuy nhién, trong th t
nhi u khi hai lo i mi$n d%h nay xen kva b sung cho nhau.
21.1.1.1.Hang rao vt ly

Da va niém mc ngn cach ni méi c a ¢ th v i ngoi mdi xung
guanh.

Da g m hai | p. L p ngoai n8ng la biu bi ch a cac t bao biu mé.
Céac t bao biu mb ken cht va hoa #ng, ch a keratin (ging thanh phn c a
téc va méng tay) khin cho n ¢ va vi sinh vt khdéng xam nhpvao  c.
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Hinh 21.1: M6 lympho da
T bao keratin chim 90% biu bi, chdng tit cytokine gay viém ch ng tAc nhan gay
b nh. T bao Langerhans (tbao tua) bt gi a khang nguyén (KN), a vao hch lympho
nmd ida. Ti ay chung bit héa thanh t bao tua xde ngon ti€u héa va trinh KN cho
t bdo T h tr . T bao lympho biu mé hot ng nh t bao.(Theo L.M.Prescott,
J.P.Harley, D.A.Klein,2005)

TE bao tua téa nhanh

e L p bi ubibonglién)c nén loi b&vi sinh vt bAm vao.

L pdakhbcentr s sinhtr ng mnhc avisinhvt.

* Visinh vtth ng tra trén da tit enzym phan gi lipit thanh axit béo lam
gi mpH, cch sinhtr ngcavisinhvt. M ts vikhuncontitracht
khang khun.



Phia trong biu bi la | p bi, la ni ch a cac mao nth. Vi sinh vt co
th theo cac vt x ¢ xam nhp vao mao nch sau 6 nhiém vao tun hoan.
Tuy nhién, d il p dagng co cac tbao lympho ca da (gila SALT — skin
associated lymphoid tissue) lam nhiv) b't gi- vi sinh vt xam nhp,
khong cho chdng vao to hoan.

M t trong cac t bao SALT la t bao Langerhans.ay la t bao tua
bi u bi c6 kh n ng b't gi- va tiéu dit khdng nguyén theo ach th c bao.
T bao nay c vn chuyn vao hch lympho mm gn da, ti ay chdng

¢ chuyn héa thanh tbao tua x0e ngon (interdigitating dendritic cell)
lam nhi m v) trinh di n khang nguyén cho bao T h tr va hot héat bao
nay.

Mtloit bao SALT khac la tbao lympho biu mé. Chung #m
trong da c6 khn ng ti t cytokin gay viém. Trong pim bi con cha nhiu i
th cbaolamnhimv) tiudit ngncns xamnhp c a khang nguyén.

Niém mc la | p mang nhy bao ph phia trong cac ng hé hp, tiéu
hoéa, niu, sinh dc...gi ng nh da, niéfmmccnggm21 p: 1 pbiumd
trénb mtval pmdlién kt phiad i. Tuynnimd ibiumébtitcht
nhy by vi sinh vt khéng cho ching xadm nh sau vao cth, ngthi
mang nhy ¢, ng ti t ra cht khang khun, vi d : d%h ¢ t. cung, tuynti n
li t, n cni'tcdcha Lyzozym phéan gi peptidoglycan ca thanh t bao vi
khu n.

C,ng ging nh da mang nhy ch a mé lympho gi la MALT
(mucosal-associated lymphoid tissue). Troniy dang chu y nh la mé
lympho ru t (GALT — gut associated lymphoid tissue) baongcac tuyn,
m ng Peyer. CAc m6 lympho tngt c,ngthy ng hé hp nh BALT
(bronchial associated lymphoid tissue) vai u (nh ng ni u khéng cé tén
g iriéng).

H th ng MALT hot ngtheo2cch:

1- Khi khang nguyén ivao b m't mang nhy s ti pxdcvit bao
M. Trénb m'tt bao M khéng c6 chg ban chi hay ph 16ng nt&nh ng | i
cécacnang hchacactbao T, Bva ith c bao. T bao M thau ly
khang nguyéni avaonang. T ay ith cbao tiéu dit khdng nguyén.



2- T bao M ¢ng lam nhim v) th ¢ bao sau6 chuyn khang nguyén
vao nang lympho. T &y khang nguyén“g vao th th t bao B, hot héa
chang bi t héa thanh tbao plasma # xu t khang th IgA. ay la khang
th IgA ti t (sIgA = secretory IgA), saub sIgA ¢ atirut t ng
tac v i khang nguyén kich thich sinh ra chung.

H hdhp:/ ngvtcovad,hhéhphot ngrtcohiuqu theo
cac ¢ ch khac nhau. Vi sinh \t cung Bi b' m theo dong khi vao cth khi
ta hitth. Cac htl n (>10um) ub€hnli khoang minh am léng
day ' c. Cac ht nh& (<10um) tin sau vao ng, ti ay chang Bd p léng
nh&bao ph mang nhy qu t h tra ngoai. Cht nhy mva dinh ¢ng by vi
sinh v t vao khoang ming r i theo phn x kh c ra ngoai hoc nut vao d
day r i ra ngoai theo phan.
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Hinh 22.2: Chcnngcat baoM mang nhy
a—Cutract bao M nm gi a hait bao biu m6 mang nhy. T bao M bt gi a
khang nguyén avao nang, nich acact baoB, Thtr va ith cbao.



b — Khang nguyén ct bao M chuyn vao nang lympho clat bao B. T bao B hot
hoa va bit héa thanh t bao plasma sn xu t sigA —slgAvaord  ph n ng v i khang
nguyén kich thich sinh ra chang. (Theo L.M.Prescott, J.P.Hab&y Klein,2005)

Céac phn x h"t h i va ho co tac phg lam Bn khéng khi cha vi sinh
v t ra khei ng hd hp qua mi va ming. N c btr. a tréi vi sinh vt
kh& vung ming va cho xung d day. Nu vi sinh vtt i ¢ ph nang
ching s b"tg p qunth cact baolamnhimv) th cbaogila ithc
bao ph nang (alveolar macrophagétlgi- va tiéu dit.

ng tiéu héa: Bth d daycé pHrtthp (pH 2-3),lahnhp
bao g m axit clohydrit, enzym phan giprotein va cht nhy, c6 kh n ng
tieu dith u htcac visinh vt, ngoi tr# nang ca nguyén sinh ngvt, ¢
t c¢ aClostridiumva StaphylococcusTuy nhién mts visinhvtn u C
th c nbaobcs sngso6t itirutnon. Ti aychudng li b%hé hy
b i cAc enzym ca tuy n t)y, m t, enzym trong rut va h th ng GALT. Nhu
ng rutc,ng coé tac dng lo i b&vi sinh vt. Mang nhy ru t ch a cact
bao Paneth & ra Lyzozym va cac peptit cé tén la crytin. Gnjd cht ¢
I v inhiuloivikhu n.
ng niu va sinh §ic: Binh th ng ngniutthn nniu

gu n va bang quang u vo trung. N cti u ¢ ng vo trung. Dong n cti u
r.atréi vikhun bamvaothanhniqun.N ctiudit cmts loivi
khu n la do c6 pH thp, dos co mtc aurevamts chtnh axit uric,
axit hippuric, indican, axit béo mucin va enzym. Ni o nam (dai khong
20cm) ¢ ng la rao cn ng n khéng cho vi sinh @ vao bang quang. Ni o
n- ng'n h n (khong 5cm) nénQ@1l nhi$mtrung ngniu n th ng
cao hn namkhong 14 I n.

Am olicéc ch bov khac. Estrogen kich thich bi mé tng
c ng tit glycogen. Cht nay c vi khun khang axit Lactobacillus
axitophilus co6 tén g la tr ¢ khu n Déderlein phéan gi t o ra axit lactic.
Thoéng th ng trong 1ml 8h am o c6 18 vi khu n nay. pH 3-5 ca ddh
am olabtl ichosinhtr ng canhiuvikhun. D¥%h nhy c t. cung
c, ng c6 tinh khang khun.



N cnm't: N cm'tdotuynl! titracotaciingr.atréibhib' m
ch a vi sinh vt trong nmit. N ¢ m't con cha cac cht khang khun nh
Lyzozym, lactoferrin va slgA.
21.1.1.2. Hang rao hoa tt

ngvtcova ctrang B, khi héahc ch ng livi sinh sinh
v t xdm nhp. pH thp da, dh &m o, d¢h d day ... c ch s sinh
tr ng cavisinhvt. Lyzozymtrongn cbt, n cnm't déh am o pha
h y thanh t bao vi khun. Protein gn s't nh lactoferrin lam gim| ng s't
trong mau, lam thu h)t s't ¢ n cho sinh tr ng ¢ a vi sinh vt. Mang nhy
ti t lactoperoxitaz la enzymig h p superoxitrt ¢ iV inhi uvisinh
VvV t, sau Ra nhi u vi khu n superoxit dismutaz I superoxit thanh D, co
kh n ng di t khu n.

Ngoai ra mau, @h bch huyt va mts d¥h cac th con cha
bacteriocin, beta-lysin va ms polypeptit khac.

M ts vikhun co kh nngtitracht khang sinh c6 bn cht la
peptit hay protein, g la bacteriocin c6 khn ng di t khu n, vi d E.colitit
ra colicin hay Staphylococcus ttira staphyococcin. Colicin c6 thbam vao
receptor' c hi u trén mang tbao gay tan bao Ha gay rilo n qué trinh
tonngl ng.
3-lysin la mt polypeptit dng cation do tiu c u ti t ra c6 kh n ng tiéu dit
cac vi khun Gram (+) bng cach lam r lo n mang t bao cht. Cac
polypeptit dng cation khac nhleukin, plakin, cecropin va phagocytin. M
s polypeptit chakmdotuyntinlittitralayut khang khun quan
tr ng.

21.1.1.3Hang rao vi sinh vt

C th ng italubncocacvisinht nc ng),tothanh mtkhu
h ph ctp va can bng trong cac xoang cth , trong  ng tiéu héa, sinh
d)c, trénda...Chung ctolpt#khimil tlong n ldctr ng thanh.
S | ngcactbaovisinhvt ¢ th 1en n10“trong khitngs t bao
cac th ng ila10® / ng ikh& mnh, cac vi sinh vt nay khéng
nh- ng khéng gay lmh ma nhiu khi con cé li cho ¢ th . Ching la bn
ng hanh ca con ng i. Chang chimtr c cac wari khéng cho cac vi sinh



v t gdy bnh n sau bam vao, chungtira cac cht khang khn hd ¢ lam
gi mpHméitr ng,to iukinbtl ichos sinhtr ng c a céc vi sinh
v t gay bnh. Tuy nhién do nt nguyén nhan naod, nu th céan bng o
mt, mts visinhvtcac th cd6thtndngc hi phattrintri
h n cac vi sinh vt khac thi lac 6 chdng cé thtr thanh tdc nhan gay bh.
Cécvisinhvtnaygilavisinhvtc hivacacbnh dochdng gayra g
la b nh ¢ hi. Vid) Candida albicang, ng la thanh vién @ khu h vi sinh
v tbinhth ngtrong@m o0.S | ng ca chdng khéng v t qua mc cho
phép do B&kim ham bi Lactobacillus. Vi khun nay ti t axit lactic, lam gim
pH, ngn c n s phat trin m nh ¢ a Candida albicanskKhi s. d)ng cht
khang sinh chng vi khun nh ng khéng chng cnmthis | ng
Lactobacilluss gi m i,t o i uki n cho Candida albicans phat trim nh
va gay viém loét am o.

Visinhvttrong ng tiéu hoa con tt ra vitamin (vi ¢ vitamin K)
cung cp choc th .
21.1.1.4. Viém cp khdng chi u

Viém la ap ng khéng' c hi u quan trng nhim khu trd tAc nhan gay
b nh khéng cho chdang lanmgra.' ¢ i mcaviéem & c¢mbt cach

ay 2000 nm, bao gm 4 tri u ch ng kinh i nla &, nébng, sng, au.

e ap ngviéemWBt wukhit baocamd Wi nth ngtitratinhiu
hoa hc (cac cht hoa hc trung gian gay viém) hot héa dong tbao ni
mo (endothelium fm sat mch mau — hinh 3).

e Trong mao mch co mtlo i phant k t dinh t bao gi la selectin.
Chang xuthi ntrénb m'tt bao ni mé thanh mch. Cac cht nay hp dn
b ch cu trung tinh va ¢ m t cach ngu nhién cac kch c u nay vao cac t
baoni mo, rit# t# 1 ntrén mtt bao ni mé. Khil n, bch cuti p xdc
v i cac cht hdéa hc trung gian gay viém. Cac dhhot hoa (th th kt
dinh) nHm trén mt b ch c u trung tinh gn v i cac phan.t k t dinh ni mé,
vid) phant k t dinh ni bao (ICAM-1-intracellular adhension molecule) va
phan t kt dinh t bao mch (1) (VCAM-1. vascular cell adhension
molecule-1) lam cho leh ¢ u trung tinh dinh vao tbao ni mé nén ng¢ng
| n. ngtac nay lam cho bh c u trung tinh thay i hinh d ng nén & chui



gua k thanh mch, di chuyn theo @&h mé ticac wadritnth ng tn
cbng mm b nh va cac cht ngo i lai khac gay pha ty mé.

B chcutrungtinhvacaclthcukhac chpdntiv%riviém
nh cac cht héa h ng ng do vi khun, t bao mast va tbao mé tn
th ngtitra. Tymc t nth ng matheo chéan bh cu trung tinh con
c6 cac loi b ch cu khac nh t bao mono, ith ¢ bao va t bao lympho
vVao cuc.

e Cac cht trung gian gay viém do tbao moé tn th ng ti t ra, lam
gi m pH d¢h n i bao xung quanh. pH axit hbhdéa enzym kallikrein dung
tach bradykinin# chu i ti n cht. Bradykinin gn vao th th  thanh mch,
m khe gian bao lam chdéh va cac bch ¢ u chui qua mch vao éri viém.
Bradykinin g'n vao t bao mast trong mé lién kntm mao mch, hot héa
t bao mast, lam cho ion Caxam nhp, dn nlam v b ng trong t bao
mast, gii phong cac cht hot m ch nh histamin. Nu cac day thn kinh
trong vung viém #pha hy this titracht P g'nvaot bao mast, lam
tngs titchthotm ch.

 Histamin gay dan nch (lam cho khe gian baomg ra) to i u ki n
cho b ch c u, kallikrein, ti n ch t bradykinin thoat ra ngoai gaymsg. Sau 6
bradykinin badm vao t bao sa& mao nch kich thich chdng 8 ra
prostaglandin (PGE-2 va PGE-2a) lanng vung Bmhi$m. Prostaglandin
c,ng d'nvao uday thn kinh, kich thich va gayau.

S thay itinh th m mang sinh clt c at bao mast lam ho hoa
photpholipaz A2 la enzym tach axit arachidoni&ikphotpholipit mang t
bao. Tuy thuc vao typ t bao mast# axit nay co tht o ra prostaglandin va
tromboxan A2 nh enzym cyclooxyaz va ¢ ra leukotrien nh enzym
lipoxyaz.

Prostaglandin va tromboxan A2 la tigay co tht ¢ tr n ph qu n.

Leucotrien la cht phn ng chm c a phnv (SRS - slow reacting
substance of anaphylaxis), c6 kinng gay co tht ph qu n g p 100 — 1000
| nso vihistamin va prostaglandin.
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Hinh 21.3: Cac s ki n x yra trong viém cp

a) Viém gay gian nch, dong mau chvao ng mch nh lamcho ng kinh to ra.
Vung viém bx ng (xung huyt).

b) Binhth ng khe gian bao ga hait baonimécamch h p khéng cho @¢h
va cac phantl nl t qua. Khi b viém, khe rng ra lam cho ah va cac phéant
| nror vao dch mé, gay sng.

c) Binhth ngbchcu (vid b ch cu trung tinh) nm trong mch, khi b viém
selectin va integrin lam cho bh ¢ u dinh vao thanh nth, thay " i hinh d ng,
tho “chan gi ” chui qua khe gian bao (xuyén wch).

d) Sau khi chui qua thanh roh cac bchcu b h p d#dn b i cac cht hdéa h ng

ng, $p trung ti vung viém lam nhim J th c bao, tiéu dit cac vi sinh $t va
cact bao mod cht.(Theo L.M.Prescott, J.P.Harley, D.A.Klein,2005)

Trong viém cp m m b nh BA4rung hoa hioc lo i tr# do cac nguyén nhan
sau:

* S gidn mch lam mau dn t i mang theo bch cu va cac yu t
khang khun t i vang nhibm.

eMaudn nlamtngnhit kichthich 4p ng viém.

eToracacamt huytngnchns laylan ca visinh vt, khu trd
chungtich b% nth ng.

*Bchcutptrung ti vang viém lam nhim v) th c bao. Ngoai
ra, cac cht héa hc ¢ ng kich thich ty x ng snra bch cu trung tinh va
bchcuht.
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21.1.2.Mindch chiu

Mi$n dPéh ' ¢ hi u con gi la mi$n d¢h thu ¢ la tr ng thai mén
d%h khic th ap nglim tcach' c hiuvikhang nguyén. ap ng
mign ddéh laktqu cas h ptacrtchtch, ph ct pva hai hoa gia cac
t bao va cac phantc ah th ng mgn ddéh. H th ng mi$n d%h ' c hiu

ngvtcox ngsngco3chcnngchinh:

1.Nhndinbtk*“k!”nao ccoilal ivic th.

2. ap ngli( anhtr) “k! xam nhp” v.

3. Ghi nh “k! xdm phm”.

S nhndinmangtinh' ¢ hiucao.H th ng mi$nh dh cac th
phan bit ccacvtl, cact bao ung th, t bao nh$m virut, nhn di n

c cac protein va tbao ca minh (self), cac protein va bao khéng ph

¢ a minh (nonself).



Mi n dch thu C

T nhién Nhén to
Ch ng Th) ng Ch ng Th) ng
Hinh thanh Truy nKTc a KT hinh thanh Tiém KT sn
KT hoct m sang con dotiémvacxin. | | Xu tt# ng
bao lympho qua nhau thai vthoc
ho t héa do ho c qua sa ph ng phap
nhi$m khu n nor khac

Hinh 21.4: Cac loi mi% dchthu ¢
e Sau khinhndinlagiai o n ap ng.H th ng mi$n d¥h tuyn m
cact bao va cac phan phu hp tncong “d xdm phm”. Hint ng
nay gila ap ng hiu ng (effector respond). 4p ng nay nkm lo i tr#
vtl hdcbinchingthanhvéh ivivtch,do 6ngnchn C
b nh.

* N u thc nhan gay mh xadm phm | n sau thi hth ng mitn d%h s
nh ap nglim tcach nhanh va mh h n.

Mi$n ddh ' c hiu ¢ chia lam hai loi [a mi$n d¥dh th d%h (con
g i la mi$n déh qua trung gian khang thva mién ddh t bao (hay nin
d%h qua trung gian thao)



Hinh 21 5: Hot h6a t bao mast va st o thanh cac cht trung gian cat bao
mast
d#n nviém (Theo L.M.Prescott, J.P.Harley, D.A.Kleif)2D

Mi$nh dd¢h th d%h d atrén s hot ng c a khang th (protein hoa
tan trong th d%h c a ¢ th va co trén mang tbao B). Khang thl u ng
g'n'chiuvivisinhvt, c¢t dochdng sinh ra va virut ngobao
trung hoa hbc lam tan chang theo mc ch riéng.
Mi$n déh t bao datrén s hot ngcacéacloit baoT'chiutn
cong trc tip t bao nhdm virut, t bao ung th, cac t bao ca mdé
ghép...T bao T co th lam tan cac tbao nay hoc ti t ra cac cht héa hc
g ilacytokin tngc ng ap ng misn dih.



Mi$n dd¢h thu ¢ chia ra thanh rh d%h thu ¢t nhién va nf
d%h thu cnhénto,céthlach nghayth ng.

Mi$h dhthu ct nhiénch ng ¢ hinh thanh khi c6 sxam
nh p ¢ a khang nguyén, vi)dkhi b%nhidm khun. H th ng mién ddh ap
| i b+hg cach sn ra khang thva hot hoa cac tbao lympho lambthot
ho ¢ phd hy khang nguyén. Mh d¢h coth t ntisut i(vid) u
mua) hoc ch vainm (vid u nvan).

Mi$nh ddh thu ct nhiénth ng ¢ hinh thanh khi truyn
khang th t# ca th nay cho cé thkhac. Vi d khang th mi$h d¥h c a m
truy n sang thai nhi. Mt s khang th c a m ¢, ng cé th truy n cho con
thik* uquadong<=sanon. i unayrtcnthitvih th ng mi$n ddh
c abéchahoanthin co6tht | p. Ticrngloimi$ ddh nay cht n
t i trong mtth igian ng'n, trong vai tun hd c vai thang.

Mi$h d@h thu cnhadntoch ng ¢ hinh thanh khi a vacxin
vao c th to ap ng mi$n ddh hdc acéact baolympho & hot hoa.

Mi$n ddéh thu cnhantoth) ng  c hinhthanh khitiém vao c
th khang huyt thanh (huyt thanh cha khang th). ay la hanh ng chi
Vi n co tac §ing ngay, nhng th i gian sng c a khang thr t ng'n, ch my
tu n hd ¢ my thang.

21.2. CH T SINH MI N D CH VA KHANG NGUYEN
21.2.1. Chtsinh mi n dch (immunogen

Lachtcokh nngtoramt 4p ng misnh d¥h. Ttc cac cht sinh
mi$n d%h u la khang nguyén, nimg cé mt s khang nguyén khéng ph
la ch t sinh min d®éh. Chang la khang nguyén khéngrniv nva  cgila
hapten.

Btk*chtnaoliénkt cvikhangth (KT)hocth th t baoT
(TCR) mtcach' chiu wu c g i la khdng nguyén (antigen-KN). Ba
i uki nc akhang nguyén la:
- Tinh | (nonself): Cht ccoilaKNtr chtphilachtl.C

th khong to ap ng mi$n d%h (2 MD) iv i KN b nthan. Tr c khi
sinh, ¢ th ra soat cac protein, cac phancta minh va loi b&cact bao T



"chiuviKNc aminh, chgi- | icact bao T phn ngliv icac KN

- Khil ng phant | n: KN th ng c6é khi | ng phan t
>10000Da. Nu nh&h n thi kh n ng sinh m$n dh y u hd ¢ khéng co.

-Cutrac phéantph ctp: M ts chtnh polysacaritcé knl ng
| nnhngkh nngsinh2 MDyuvicocuto ngindocutraclp
i I'p | i, trong khi hapten cé khlu ng phan t nn& nh ng nu g'n v i
protein thi li tr thanh cht sinh misn d%h.
21.2.2. Khang nguyén
Khoéng phitoan b phant KN nh ndi nvalién ktv i phant KT
hoc TCR ma chcé mt phnnht %h ca KN gila quyt %h khang
nguyén (antigenic determinant) con t epitop, mik th pviphnt ng
ng nHm trén KT, gi la wari k t h p khang nguyén hay paratop'bov i
TCR. S k th p gia paratop va epitop mang tirihc hi u cao ging nh
enzymvic chthaykhoéa vichia.

Céc lo i khang nguyén
a. Theo thanh pm héa hc
D a theo thanh pm hoéa hc ng i ta chia ra KN protein,

polyxaccarit, lipit, axit nucleic. Trong6 protein luén la KN nnh nht vi
v#aco khil ngphantl n,vacocutriacphctp.

b. Theongung c

« KN ng lodi (alloantigen) la cac KN khac nhawcéac ca th trong
cung mtloai, do c6 s khac bit di truy n. Vi d) KN nhém mau ABO.

* KN khac loai (heteroantigen) Ia KN chung choimma th ¢ a nhiu
loai hay nhiu ch ng vi sinh vt. Vi d) albumincang ivath&

« T khang nguyén la KN @ bn than ¢ th kich thich tot
khangth,gilahint ngt mi.
c. Siéu khang nguyén (superantigen)

Cac KN c6 kh n ng ap ng kich thich2 MD ¢ ¢ mnh thigi la
siéu KN. Siéu KN kich thich khéng c hi ut bao T gay tng sinh nh v#a



liEn ktv ib mtngoai caphant MHC-Il c at bao trinh din KN v#a
g'nviTCR cat bao T ma khéng ma khéongrcphinh t bao trinh din
khang nguyén (APC) chbi n.

Vid) inhinhcasiuKNIla ct t) cugayng cthcphm.
Siéu KN gay ra triu ch ng la do kich thich tbao T thoatrantl ngl n
cytokin.

APC (BTB)

C TEbao T

Hinh 21.6: Siéu khang nguyén
Huhtthl th KNpH bincat baoTla TCR. Sie(u KNmm& gnv iV c aTCR,
mtm&g nv iMHC-II ((1) nén céthho théat bao T ma khéng @ ph i ct bao
APC ch bi nnh  cac KN binh th ng.
(Theo L.M.Prescott, J.P.Harley, D.A.Klein,2005

d. KN pH thuctuyn c (gittla KN pH thuc T — Thymus

dependent antigen)
LaloiKNphicés h tr cat bao T mikichthich ct baoB
bi t héa thanh tbao plasma snxutKT. Phnl n KN ula KN ph

thu cT.

KN khéng ph thuc T la KN khéngcncdés h tr cat bao T
¢, ng c6 th kich thich t bao B bit héa thanh tbao plasma & xu t KT, do
v y v n kich thichto KT ¢ th khong cé tuyn c hdc khbéng con tuyn

c. Trén phan.t c6 nhiu quyt %h KN trung Ip, th ng c6 bn cht la



polysacarit (vi §l polysacarit ca ph ¢ u khun typ Ill) Ia KN khéng ph
thu ctuy n c. KT sinhra bi KN nay thucl p IgM.

e. Ta cht (adjuvant)

La cac cht tr . Vi d) hydroxit nhém, parafin...khi tn v i khang
nguyén st ngc ng ap ng mign diéh v i khang nguyéné.
f. Hapten

La phant cé khil ngthpch céth tr thanh cht sinh min di¢h
nukth pv ichtmang phu hp.

21.3.CACC QUANC AH MI NDCH
21.3.1. Céc c quan lympho trung tam

Cac t bao ngun (con gilat bao gc) #ty x ng khéng khac
nhau v hinh thai, ching vao tn hoan tic trdtic quan lympho trung
tam, 6 la tuyn c va tai Fabricius (giacm) hdcc quant ng ng
tai( ngvtcova).

e T i aychung bit héa va tng sinh khéng phthu ¢ b i KN.

eDoONgt baongunnu ivaotuyn cs c bi t héa thanh tbao
T, con nu i vao tai (Bursa) Fabricius s ¢ bit héa thanh t bao B
(B=Bursa)./ ng iva ngvtcovukhéng coé tui Fabricius thiyx ng
va mb bch huyt thanh rut (m ng Peyer) ccoilat ng ng tui
Fabricius.

21.3.1.1. Tuyn ¢

Tuyn clakhidtgm2thuy mmsau x ng c. Tuyn cxut

hi ns mnhtsovicacc quanlympho khac, ttr ngl ngt ng il n

th i k* phoéi, sau khitrra iti pfyjcl nva ttr ngl ng cao nht (30-

40g) tu i d vy thi, sau 6 thoai h6éa dn, n khi gia ch con nAhng am
lympho bi u mé.

Tuyn ¢ cchialam hai pm: v&vaty



eVung W& chaphnlnt baotuyn ¢, mt dy 'c.Vung &
ch at bao lympho, nhiut bao biu mé va mtit ith c bao. Cac tbao
nay lamla chn ngn chins xam nhp c a khang nguyén.

*Vung ty: ch y u ch a cac nguyén bao lymphotthi m ith c
baovachacutric' chbitgilath Hassall. Th Hassall gm cac t bao
biumbédtx p ngtam.

21.3.1.2. Tui Fabricius

La ¢ quan lympho trung tdm cleé gia cm, nim g n h u mén, la
ni bit héat bao ngun thanh t bao B. ng vt cdé va khéng cé tui
Fabricius nén shi t héat bao B xy ra ngay trongty x ng.

21.3.2. Cac c quan lympho ngo i vi

Cac t bao T va B sau khi chins c¢vnchuyn n cacc quan
lympho ngoivi ti pxtcviKNth chin 4 ng mi$n dh, bao gm
cac ¢ quan c6 &b c (lach, hch, lympho) va khéng co6&b ¢ (m ng Payer,
h ch hnh nhan h ng, cac moé lympho d ida,d iniém moc).
21.3.2.1. Lachla c quan lymphongavil nnht, lanib y KN vao theo

ng mau va la nichinhto KT. Lach ¢ chia ra thanh cac vung:

-\Vungty &:cochcnngtiéuhdahngcuvacactbaoh hima
khéng gay nin dih.

- Vung t y tr'ng: co6 hai loi ¢ u truc

(1) Cu trac dng ng: cac t bao lympho T dc theo ng mch be,
g ilakhuvcph thuctuyn c.

(2) Nh ng nang cha cac t bao lympho B, gi Ia khu v ¢ khéng ph
thu ctuyn c.

KN b% baol i wvungriabtgi-,ch bin, a nvungph thuc
tuy n ctrinhchotbao Tvahptacvit baoB t oKT.
21.3.2.2 Hch lympha hinh ht umimrirac khipc th hot ngnh
h th ng sang Ic, thu gi KN theo  ng b ch huyt, di chuyn ch m theo
cac mch hp,dichdc tngs tipxdcvi ith c bao va cac tbao
lympho. H ch chia thanh 3 vung:



- Vung & c6 cac nang lympho ca ch y ut bao B, mt it lympho
T va cac t bao tua.

- Vung W& sau: #im khoang gia, ch a lympho T va ith c baoto
khuv c ph thu ctuy n c.

- Vung 16i: vang chal n| n cac lympho T, B, ith cbaovat ng
bao (t bao plasma).

H ch la nithu gom va tp trung KN # cac vung khac nhau theo oh
b ch huytvalanis nxutkhangthr ichuynvaoh tu n hoan mau.

21.4. KHANG TH

Khang th (KT-antibody): la cac gama globulin (Ig) c6 trohgy t
thanhca ngvtcékh nngliénkt ' chiuviKN &Kkich thich sinhra
né./ A&y ta chxét cac khang thmisn déh (KTMD).

21.4.1. Cutrdc c a KTMD

T tc cac KT uco cu trdc gi ng nhau gm 4 chui polypeptit. Hai
chuinh kihiulaLvahaichuinngkihiulaH,dnvinhaubicu
disulfua (S-S)ifinh 21.7.

Chuinh: Trtt axit amin ca hai chui nh gi ng nhauva c
chia lam hai vung. Vung c6 trt axitaminthay ig ilavuang bin i (ki
hi u V,), m phia uamin (-NH) c a phant. Vung cé trtt khéng thay

igilavung ¢ %h (ky hiu G) ntm phia u cacboxyl (-COOH). Tt
t axit amin vung ¢ %h ca chui nh luén ging nhau ttc caclp
khang th, hd c theo trtt lamda hoc theo trtt kappa. Ng cl i, tr tt
vung bin iluén khac nhau, kc  cac khang thdo cung mtt bao sinh
ra.

Ving  pPhan
ban 1& Fab

Vi tri két hop
khiang nguyén

-8 ) Ving
-5 bi¢n doi

COOI

Vi tri két hop
khing nguyén

s Ving
Phin I'c — o8 dinh
Vi uri k&t hop
khdng nguyén

COOI1



Hinh 21.7: Cut o c a khang th

Chuiné&ng M ichuin'ngcé 4 vung axit amin : mhvung bin i
va ba vung ¢ %h. Vung bin i (ki hi ula V) ntm phia u amin i
Xx ngvivuang bin ic achuinh tothanh %ri kth p KN (paratop).
Vung ¢ % h ntm phia u cacboxyl, chia lam 3 vung &fté ki hiu Gyl,
Ch2 va G3. Gravung Gl va G2 lavungkhpnicétacdng nh bnl
lam cho phan.tco hinh ch Y va c6 th i u chnh cho hai paratop'g v i
epitop ca KN.

D itac dng c a papain, phan tKT b%phan gii t i vang bn | thanh 3
m nh: hai mnh nhi&ch ach atoan b chuinh vamtn.achuin ngcé

uamin. aylanig'nviKNva c gila mnh Fab (Fragment of
antigen binding). Mnh con |i ¢ a chui n'ng phia u cacboxyl co thk t
tinh c g i la m nh Fc (Fragment crystalizable). kh nay co th lién k t
vi ith cbao,tbaoBvabth.

Chudi nang Vi tri k&t hop
khiang nguytn

1

¢\ 4— Chudi nhe

= Ving trdt taxit amin thay doi

G Ving trat tu axit amin ¢6 dinh




Hinh 21.8: Cac axit amin im xa nhau trén cung richu icéth g nv i nhau
nh cuniS-S t ovung gp (domain)

D itacdngcapepxinthu chaimnh: Mnhlngnnh mt
khang th tr nv n v i hai paratop va mh nk&thu ¢ ph n Fc.

21.4.2. Céc Ip khang th
Co6 51 p khang th mang tén chu n' ng la IgG, IgM, IgA, IgD va IgE.
Tinh chtva ' ¢ i mc a cac khang thmi$n ddh cghi bngd i
ay:

cim IgG IgA IgM IgD IgE
' Tinhch tv tly :
Kh il ngphant 150 160 90 180 19
(x1000Da)
S phant/ nvwb 1 1hdc2 5 1 1
Chuin'ng 3 a n 4 5
Chu i nh 6/K 6/K 6/K 6/K 6/K
Cac chui peptit - J+/- S J - -
khac
D ilp 117,737, 818, - - -
N ng trong huyt: 109/l (66%, : 29/l (85%,; 1,2 g/l: 0,03 g/l: 200
thanh 23%, 7%, 15%) ng/ml

4%)

Ho ttinh sinh h c
C %hb th
Con ngc in 3172, 73 - ++ - -
Con ng nhanh + + - - -
G'nvi TB 3173 + - - +
G'nv it bao mast - - - - ++

G'n v i lympho ht 31,73 - - - -
| n




G'n vi bch cu 171,737, - - - +
axit

Khuy ch tan ngoai 7,7, 737, + - - +
m ch
Qua niém mc - ++ + - -
- Qua nhau thai YA - N
- 1gG chi m 80% t ng Ig trong huyt thanh ng ibinhth ng.Cuto
gm chui nh
Kappa hoc lamda
va hai chui n'ng
gama. / ng i
Vit nng IgG
trong mau la 1400
mg/100ml. IgG la
khang th . ., \ ‘ duy
Ah t c Cacbonhydrat truy n
t# m sang thai nhi
gua nhau thai.
IgG gi- vai tro

chinh bo v ¢ th ch ng tac nhédn gay mh, m nhim cac chc nng

opsonin hoéa (giap i th ¢ bao Bt gi- KN), hot héa b th, gdy c¢ qua
trung gian t bao ph thu ¢ KT (giip t bao K ditt bao ich), trung hoa
ngoi ct ( ct unvan, ct do Clostridium botulinum gay ng c

th ¢ n, ncr'n, nc coébn trung...), gy nqg kt vi khu n va trung hoa
virut.



Hinh 21.9: Cu trac IgM, khang thcé kichth cl ngmnm phant kth p
v i nhau (pentame) thanh hinh saopta 10 v tri k t h p khang nguyén

- IgM chi m 5-10% trong huyt thanh ng i binh th ng. IgM cé
c utog mhaichuinh kappa hbc lamda va hai chu muy. N m globulin
chym | iv i nhau thanh phan tl n hinh sao rm canh nh c u n i disulfua
va chui protein J, do vy c6 t i 10 paratop. IgM xut hi n s m, th ¢ hin
cac chcnng nh hot héa b th, ngng kt h ng cu cung loai trong
tr ng h p nhdm mau ABO, ngng k t vi khu n.

-IlgAcécutog m2chuinh kappa hbc lamda vi hai chuin'ng
alpha. C6 hai la: IgA trong huyt thanh ch y u d ng ménome va IgA tt
(slgA) lubn c6 dng dime, co trong®h titcac th nh sa,n cbt,
n c¢ m't, trong déh nhy ng tiéu hda, sinh)a, hé hp. IgA monome
lam nhi mv) hothdéa b th theo con ng nhanh. IgA tit ch ng vi khun
trén b m't nifm mc gay nh$m traing  ng hd hp, tiéu héa ng thi
ch ng KN nhém mau ABO.

Hinh 21.10: Cu tric IgA ti t

M'c du phnl nIgA la monome nhng IgA ti t la dime

-lgD c6dnng trong mau rt thp va cuto g m hai chui nh
kappa hoc lamda va hai chii n' ng delta. Hot tinh sinh hc ¢ a IgD con
ch ard nhng n6 c6 mt trént bao B lam th th cho KN.



- IgE c6 nng  trong huyt thanh rt thp va c6 cuto g m hai
chu i nh kappa hbc lamda va hai chu n' ng epsilon. IgE tham gia vao qua
m nt c thi (hay & ng) bthg cach n phn Fcvit bao mast (d ng bao)
va phn Fab vi khang nguyén. Thao mast c hothoéa s gi i phéng cac
cht hot m ch nh histamin, leukotrien, serotonin gay gidnahn va tng
tinh th m thanh mch.

21.4.3. C ch hinhthanh khdngth mi ndch

Vi ¢ hinh thanh KT la mt qua trinh rt ph ctp 0i h& c6 s tham
giacanhiut bao:t bao T, t bao B va t bao trinh din KN (APC) va
phicomit ngtacgiacacphantb m't(TCR, MHC, khangthb m't
t bao B).

Khi KN vao ¢ th s theo dong mau va hb ch huyt vao hch
lympho, lach va gan. KT s ¢t othanh Ilach va hch lympho. Tr cht
KN ph i ¢ APC trinh din. APC la ith c bao hbc ¢ ng cé th lat
bao B.

- APC lat bao B théng qua jhth 1a KT b m'ts nhn di n KN.
KN vao t bao ri tiéu héa trong endoxom. Cac peptit ct o thanh sk t
h pviphant MHC-IIl irab mtt bao t ngtacvi TCR.

-APCla ith cbaog¢nghot ngnh v ynh ngkhéng co thth
danh cho KN. ith c bao thau tdm KN, tiéu hoa va gphong peptit. Peptit
c,ngdnviMHC-I arab mttrinhdint bao T nh tr nghp
v iAPC lat bao B.

Ph c h p MHC-II-KN s c trinh din cho t bao T, thbng qua
TCR. Phant MHC ¢c,ngt ngtacvith) th CD,trén mtt bao T. C
kich thich bi KN, t bao Ty ho t hda va tng sinh, sn ra interleukin  kich
thich t bao B tng sinh va bit héa thanh tbao plasma & xu t khang th
va dong t bao B nh. T bao plasmacls ng ¢ khong mttunnh ng
lisnmtl nglnKT.T baoBnhco isngdaivatntic khi KN

a mt. Khi ¢ khich thich bi KN vao | n hai, chang sbi n thanh t bao
plasma s n xut KT nhi u nhanh chéng m. 6 chinh la ap ng mi$n
d%h I nhaivalacs c avic tiém vacxin.



M ts KN co th kich thich to thanh KT m ¢ th p ma khéng
cncés thamgiacat baoT, cgilaKNkhdng ph thuctuyn c.
Cac KN nayth ngcécuto ngin, I'p il'plinh polyxaccarit. KT

ctothanhth ngthucl plgM,céailcthp. T baoB ap ng KN
nay khéng co tri nhmi$n déh.
21.4.4. Thuytch nl c dong c a Burnette

Theo Burnette thi thong tin hinh thanh KT & phi c6é gn trong t
bao B #tr c khicd KN xam nhp. Bfhgcon ng tbi n, hanglotlo i
t bao B ctothanh. Miloicékh nng ap ngvimtloi KN.
Trong th i k* bao thai, loit bao nao chng i KN b n thadn s b% c ch.
Khira 1i,c th ch congi |licact baophn ngli KNI . Khicé KN
xam nhp, ching schnl ct bao nao phu tp (c6th th phuhpvi
quy t %h KN) kich thich, phan chia theo con ng gian phan o thanh
dong. Cac t bao khéng phu tp v i KN thi khéng ¢ kich thich to
dong.

Thuytch nl cdong ¢ céng nhnvind giithich ¢ nhiuhin
t ng mi$n d%h nh dung np mi$n d%h (khéng to KT ch ng KN b n than)
va tri nh mi$n dh.



21.4.5.C ch ditruy nc as t othanh khéang th

Mtvn ‘tralalamthnaocothcékh nngtoramtl ng
| nva adngcac loi KT nnh vy ap nglicac loi KN mudn
hinh muén V. N u theo quan nm tr ¢ ay, mt gen ma hdéa cho m
protein (hdc m t chu i polypeptit) thi c6 thphic n nhang®gen mi
c6th snxut cmtl ngkhngl cacloiKT. iu O6v tquatim
nnggencac th.Ngaynayvh nay & cgiithichnh phathinra
s taispxplicéactrinht ADN va ARN x y ra trong qua trinh bi hoa t
bao B. S s'pxpnay énggoprtl nvaovictoras adngcaKT
trongc th.Munhiurdc ch ditruyncas t ngh pkhang th, ching
ta c n nghién cu chitith ncutrac khdngthvas s'px pligen.

- C u trac khéang th cac khang thkhac nhau co ttt s'p x p cac
axit amin khac nhau vung bin i. Trong vuang bin il i cé nh ng vung
nh& co trt t axit amin thay ir t mnh, gi la vang siéu bin (HVR —
Hypervariable region) chinh |&4ri k t h p v i khang nguyén.

Ving bién doi manh Ving bién ddi

ctia chudi nang
Viing da dang ‘ .
Viing bién doi
I ‘ ctia chudi nhe

Vang - ving bién
= lien K&t 46i manh

Hinh 21.11: Biuhincachspx p |l itrinht ADN
ma hoa cho protein chunh , 7
vVung bin ic achuinh c¢,ngnh chuin'ngcé 3vung siéu b,
¢ ma hoa bi cac gen vung bn i (gen V) nim trén ADN cat bao B
trong qua trinh chin t y x ng. Tivung siéu binth 3 ca chuin'ng
concéo mtvung ¢ ma hoa bi gen riéng gi la gen D (# ch- diversity —
adng)vamtvungnigi-avung adng (D)vivungc %h (G gila



vung ni (J) ¢ ma hda bi gen J, chuinh khéng c6 vung D. Vung J
nigi-avungVvivung G, cuicunglavungc %h ¢ ma hoa bi cac
gen Q.

M ivang bin i c ma hdéabi hai o ngen (tc exon): mt on
gen bin i (V) trong 6 c6 vung siéu bhvamt ongennigilald
(joining). Si ADN ban u dong phdi mm trén nh$m s'c th th 2 ch a
kho ng 40 exon ¥ va 5 exon (. Trong qud trinh phat tm c at bao B
tyx ng,nh s chnlcngunhién biuhinmt onexongdvamt

o0 nexon \( trongmiti nt bao B, bng cach tdi'p xp | i ADN ¢é
th lienktbtk*mtexongdv ib tk* mtexon\k nao (tc Vgl va 2
hinh 12). Vung ni gi-a hai exon V-Ja& ¢t h p s ma hda cho vung
HVR3 c avung bin i./ vung ¢ %h ca chuinh ”"ch c6 mtexon
(Ck) nim g n vung J. Khi phién ma, toan tocut gen to thanh ARN tin
chtsau 6 cc'tnithanh mARN gm V-J-C hoan cimh  ma hda cho
chuinh ”c akhéang th,

Locut gen méa hda cho chunh 6 n+n trén NST s 22 va qua trinh tai
sS'pxpvabiuhincanég¢nggingnh ivichuinh " Cékhong
30 exon \, 4 exon dva 1 exon G

1 Vil 2 V2 13 Vi3 Ln Ven 1 2J 3 4 Cx
K

ADN dong phoi : .
1Sﬁp x€p lai

ADN cia €bao B [ H I H H H /<l
L1 V12 3 4 Ck
K

lPhién ma va cdt ni ARN

mARN |
11 Vil JR2 Cic

1 Dich mi

protein chubi nhe El
Vi1Jx2 Cx

Hinh 21.12: T ch cvasp x p | i cac gen méa hoa cho chinh
KihiuC.=vungc nhcachui 7L ond#n wu,J=vungni, Vg, Vp...Vy=Cac
vung bin " i.(Theo R.Gordon, T. lan, 2000)
S adngcaKTconbaogms tais'px p ADN ma hoa cho chu
n'ng, ntm trén NST s 14. Chui n'ng g m 65 exon Y, 6 exon J ngoai ra



con c6 27 exontm giravung VvaJdgdlaexon D. B ¢ utiéntrong qua
trinh tdi SpxpliADNIlas chnlcngunhiéen mtexonDnil iv i
m texon J,tip 6laniv iexonVy Trongtr nghpnaytonént hp
cac exon V-D-J hinh thanh chun'ng HVR3. S tait h p cac exon b ra
cac gen vung bn i C Xuc tac bi ph ¢ h cac enzym téi th p
recombinaz V(D)J.

L1VylL2vy2  LaVin D Ju Cu C5 Cp CylCey Gl Cp Cpb Ce Co2
ADN dong ph6i Sép xép lai

ADN ciia 6 bio B HCTTHH - AR AR

L1 V1 DJ Cu C5 Cp Cyl etc.
1 sdp x&p lai ADN khdc
{HF Al

L1vipy Cy3 Cyl ete.

Phién ma va cit n6i ARN

mARN
LIVIDJ Cy  L1VIDJ Cg L1ViD] Cy3

i 1 i

Protein chudingng [Nl [T |
V1D Cy V1DJ Cs V1DJCp
1gM 1gD 1gG3

Hinh 21.13: T ch cvasp x p | i gen ma cho chu né&ng.
KihiuC.=vungc nhcachui 7L ondfn wu,J=vungni, Va4, Vs...V,=Cac
vung bin " i (Theo R.Gordon, T. lan, 2000)
Trong cac t bao B cha chin (tc cact bao cha chothdabi

cac KN),cacsiARNti ncht cc'tni,saochoo ngenvungbin i
cnivi ongenvungc %h G vid C, G, G, CGhdcCG tora
cac phan.tt ng nglgG, IgA, IgM, IgD hoc IgE.
Ngungccas adng
Cacyut ongvaitroquantmng hinhthanhtinhadngcaKT
ngvtcova cli tké b ngsau:

S adngcacéac vung ma hoa
cho khang th

Cac gen dong phbi CacexonV,Dval
S tai s'p x p cac exon Sch nl ¢ ngu nhién cac exon V,
DvalJ,taispxp biuhin.
adngcas ktni S ¢'n cac nucleotit sai ho cai xen
cac nucleotit vaoi mn i V-D-J.
Tait hpchuiHvalL S lachn c | p cac gen vung




bi n ic achuinh vachuin'ng
trongmit bao B.

t bi n xoma t bin i m trong cac gen vung
bin ic at bao B hothoa.

S adng c¢ mahbatrong genomeling biva c¢ hinh thanh
nh s chnl cngu nhién ca cac exon V, D va J trong inti nt bao B.
H nnas adngtrong HRV3 ct o thanh trong qua trinh lién kcac
onVvaJhocV, DvaJdost othanh mt cach ngu nhién cac bin d%
trong trinh t nucleotitcat h p gen mi. Nh-ng bi n ®»ay ct othanh
do cchenthém Ha mt icéac nucleotit, dn n ma hoa cho axit amin
khac,tora tbin i m,céth lamthay ic uhinhcaKT.

Mt iucnchaylaschnl cvatai$pxpcacac exon chu
n'ng V, D va J va cac exon chitnh Vva J, xyrahoantoan clpvi
nhau. i unaydn ns adngrtl nv cac wirilién kt KN (paratop),

a ns adngv tinh'chiucaKTviKN.Vid) 2t bao B biu
hi n cac vung Y, gi ng ht nhau cé th nh n cac vung Y hoan toan khac
nhau va do 6 chang' c hi u v i cac KN khac nhau.

M c cuicungcas adngxyratrong cac tbao B hot hda va
t ng sinh trong ap ng mign dh. i unay baogm thbi n i m (thayth
cac nucleotit trong qué trinh sao chép ADNg bi t la trong céc trinh tma
héa cho HVR c6 thdn n s thay i céac gc axit amin gn v i KN.
Trongmts tr nghp tbi nxomanaytoracactbaoBvith) th co
ail ccaovi KN, sau 6 cac t bao B nay mi c chnl c trong trung
tam mm hoan thin thanh t bao plazma Ha t bao B nh.

S loitr#alenvachnl c dong

S tai s'p x p cac gen ca KT trong gua trinh bt hdéa t bao B khéng
ph i luén thanh céng. ViXdcd s s'p | i cac gen to thanh t h p khéng ma
héa cho chui n'ng va chui nh h-u hi u. Tuy nhién miti nt bao B co
mts ¢ hit othanhcacth p coy ngha do ching c6 2 alen trong m
gen ca genome L ng bi, cung vikh nngs dng 2 loi chui nh
(kappa va lamda). Tht tdéispx pb't uvimialencachuin' ngva
ti p sau 0 la cac alen a chui nh kappa va cu cung, nu c¢ n thi tla cac



alencachuinh 6.Mts tdispxp ungs ngnchns tdispxp
khac cung loi. Vid) numtalencachuin'ng ¢ s'px pthanh céng
thi alen ca chui n' ng khac s khéng bao gi cs dngtrongt bao B
0 va mt alen chui lamda s ch cs dngnuc hai utinhanhtai
s'psplicacalenchu "nh ngkhéngtoratait h p huhiu.

S loitr#alennay mboringttc cac KT b m't (trént bao B)
ho ¢ KT ti t (IgA) csinhra#t baoB ucovungV vaV, gi ngnhau
vado 6 u'chiuvicungmtKN. i unaygiithichc s ditruyn
cacac2 MD 'chiuviKN ctnglénbis chnlcdong, c
mét phnb54. iu 6cdnghalakhicactbao lympho B cé thth
(BCR) phu hp nhtv i epitop ca KN s ¢ kich thich  hot héa va
phan chia to nhiut bao cung loi, g i la mtdong. Trong mts tr ng
h pcénhiut baocung c kichthich phanchiadh n ap ng a
dong cha cac phan.tKT co ai |l ¢ khac nhau iv iepitop. CAc KT ¢
t othanh trong2 MDth cp(In2)th ngcéailccaova c utién
nhan rngt o thanh mt dong phu hpnhtv im t KN.

Cac 4p ng n dong (monoclonal) va it dong (oligoclonal) timg
ccoilatr nghp 'cbit,vid b nhuty(myelomatosis) trong qua

trinh phc h i sau ghép ty x ng hay khi lai t bao plasma sinh KT v t
baouty todongtbaolai ndong (monoclonal hybridoma).
Khang th ndong

Trong t nhién, KN c6 nhiu epitop do 6 khi avao c th s kich
thich ¢ th t o ranhiu KT. Mu n nhan mt lo i KT thi phiti n hanh tach
chi t, vifa kho khn v#a t n kém. Nm 1975 In  u tién Kdhler va Milstein
mét ph ngphapto KT ndong bng cach laitbao plasma\yit baou
t y. T bao plasma c6 khn ng t o KT nh ng khéng nhan Ién ¢ trong
moi tr ng nhan to, vi ching la tbao a bit héa tn cung. Ng clit
bao u ty cé th phan chia t nhanh, nhng khéng c6 khn ngto KT. T
bao lai s C uimcahailoit bao trén: ¥a co kh n ngto ra KT,
v#a phan chia t nhanh trén méi tr ng nhén to.Nh ngt bao lai nay ging
nh cact bao plasma c hiu KN ban u, s la a dong. Nhng nu pha
th t lodng, ri r&vao cac ging c a bn nh a, sao cho m gi ng ch cé mt



t baoriéngll, r i cho ph@n chiathis c¢cmtdongt baocékhnngto
ramtlo i KT 'chiuvim tlo iepitop KN mong mun.Dovyng ita
%h ngha KT ndongla KT do mtdongt bao Bsinhra &p ng'c
hi uv im t epitop KN.

Ngay nay, KT ndong c¢s dyngr ng raibaogmvi c %hloi
vi sinh v t va xac %h cac t bao biu hi n cac du n (marker) b m't khac
nhau s d)ng trong y hc th ¢ hanh, vi §l theo déi, qun ly cac KT khang
CD3 iv ib nhnhan ghép tm cch t bao T gay thi ghép, s d)ng

xac %h doping trong th thao, xac%h li u | ng thu c trong nganh
d c.
21.5.CAC T BAOTHAMGIAVAO AP" NGMI NDCH

Ttc cact bao tham gia vaoap ng mign d¢h (2 M ) uco
ngungcchunglatbaogc tyx ng;chiang cbithdéa t othanh
cac dong t bao khac nhau.

- Dong to mau bit héa thanh cac tbao mono (monocyte, tig Hy
L p: mono = n, cyte =t bao), #t bao naytora ith cbaovatbao
tua, tcla cac t bao n nhan; cac tbao a nhan (granulocyte) con igla
b ch c u nhan a hinh (PMN) bao gn b ch c u trung tinh, bch cu ki m,
b ch cu axit; dong hng cuto hng cu; dong t bao nhan king | t o
ti ucu.

- Dong lympho c t o thanh do cac tbao ngun bit héa cac c
guan lympho trung tdm. M vao tuyn c¢ s t o thanh cac tbao T (# ch
thymus = tuyn c), con nu vao tui Bursa Fabricius thi § o thanh t bao B.
/' ng vtcovakhéng cé tai Fabricius thi bao B ¢ hinh thanh trong
t yx nghdcgan bao thai
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Hinh 21.14: Céc tbao tham gia vay* M)
(Theo L.M.Prescott, J.P.Harley, D.A.Klein, 2005)

21.5.1. ith cbao ( TB)

TBlacact bao nnhancéngmngct#tyx ng. Th ngco
kichth cl nco kh nngthcbao,tclabtvanutcac phan.tl ,k ¢
cac vi sinh vt. TB c6 nh ng hinh thai khac nhau va ¢ nhi u n i khac
nhau. Trong huytt ng ching dnglu ng, 6la TBthcs, 6ng
vai tro trung tdm tron®2 M . Trong t bao cht cé nhiu lyzoxom cha cac



enzym tiéu hoa, $Ib't mau thuc nhu m danh cho esteaz khorigc hi u,
cac peroxitaz va hydrolaz axit.

- TBti tracéac sn ph m sau:

« Cac thanh pm cab th C1, C2, C3, C4, C5, va cacwt B, D,
propecdin, I, H.

e« Cac proteaz trung tinh (collagenaz, elastaz,t chot hoa
plasminogen).

» Cytokin: Interleukin IL-1, -6, -8, -10, -12, yt hoit. ungth 8
(TNF-8), y ut kich thich qun | ¢ (CSF), interfero® (IFN-8).

e Cacyut gay o6ng?: tromboplastin mé, wt V, VI, IX, X.

 Prostaglandin (PGE2, PG8)2

-Tréenb m't TB cé cacth th :

* Danh cho Fc @ KT (phn Fab ca KT d'n v i KN)

e Danh cho C3b ( r iC3b lig"n vao KN)

e Danh cho lectin'th vao  ng mannoza trén thanhbao vi khun.

B c bi thoéa #t bao mono. Khi di chuyn t i cac mé tr thanh
TB ¢ 9% h. Tuy theo#ng loi md ma c6 cac tén gkhac nhau/ ph
nang thi gila TB ph nang (alveolar), b)ngla TB phic mc, d i
da la Langerhans (mhd ng t bao tua), gan la Kupffer, h ch lympho va
lach lat bao tua, mé than kinh la tbao hinh sao.

21.5.2. Bch ¢#u a nhan (PML-polymorphonuclear leukocyte)

B chcu (BC) anhdan hay BChcongungct#tyx ng,chim
60-70%. Trong mau ngovi, ching c6 kh n ng bam dinh va xuyén moh.
Chang bao gm BC trung tinh, BC a ki m, BC a axit. Chang khéng cé tinh
"chiuv iKNnh ng 6ng vaitrdo quan tng trong viém cp.

21.5.2.1. BC trung tinh (neutrophil)

G i la BC trung tinh la vi trong tbao cht ch a nhiu b ng (ht) nh&
khéng Bt mau thuc nhu m ki m hay axit, nhan tbao co6 cu t o nhi u thay



* Co kh n ng th c bao mnh

e Trén b m't c6 ch a cac th th danh cho lectin, Fc, C3ba b th
C3

e Trong bng ch a cac enzym myeloperoxitaz, Lyzozym, hydrolaz
axit (vi d ; -glucuronidaz, photphataz), peptitng) cation (defensin).

» C6 cac bng ni&ch a lactoferrin, lyzozym, histaminaz.

* BC trung tinh ¢ng ti t ra cac sn ph m khac: nh cytokin [IL-1, -6, -
8, TNF8, yu t Kkich thich qun | c-(CSF), IFNS8], leukotrien [LTCA4,
LTD4, LTE4 (SRS)], prostaglandin (PGE2)ut ho t héatiu c u (PAF).

Kh nnggitc ath c bao

TB va BC trung tinh u c6 kh n ng ti t ra cac cht di t khu n theo
hai c ch : ph) thu c oxy va khéng phthu c oxy.

C ch ph) thu c oxy bao gm:

(1) O, oM=mang 2Q; (superoxit)
(2) 202- + 2H+ superoxitaz, dismutaaglzo2 + 102 (Singlet oxy)

(3)H,0,+ 0O, ——> OH+ OH 'O, (oxy n g c hydroxyl)
(4) H,0,+ CI (ho ¢ I') ™eloreroxitaz (e (ho' ¢ OF) + H,O (OCI = hapohalite)
(5) OCI +H,0, — 'O, + CI + H,0

Oxitnit lahpchtgay ct baokhac ctothanh#c chtla
L-acgininva Qv is xuc tac bi syntetaz ca oxit nit .

2 acginin + 2@+ 3NADPH + 3H  2citrulin + 2NO + 2HCI + 3NADP

—

C ch khéng ph thu c oxy bao gm



Mifc dé gin opsonin

vi sinh vilt
i) gin vao thy thé khing dic hi¢u

+ Khing thé

{o)
++ Bé thé C3b

(]
S Khing thé

vi hd thé cie

Hinh 21.15: C ch opsonin héa ca) TB v i cac cht opsonin la:
a) th th khéng &c hi u, b) la KT, ¢) C3b, d) pihh pc KT va C3b
(Theo L.M.Prescott, J.P.Harley, D.A.Klein, 2005)

* Lyzozym

e Cac sn phm c a lyzoxom (protein chg cation nh defensin,
serprocidin), hydrolaz
* Lactoferrin
* Proteaz trung tinh
Vaitro ca TB va BC trung tinh c6 thtom t't nh sau:
(1)C6 kh n ngth c bao
(2)Ti t ra cac cht héa hc trung gian di t khu n va gay
Viém
(3)Céc t bao nay khi nm c tin hiu héa hc (cac cht
héa ng ng)s tptrung nhidm gay viém.



(4Nh ndint bao ichnh cacth th b m'tdanh cho Fc
c a KT, lectin va C3b.

(5)Tiéu di t vi khu n nh t o thanh phagolyzoxom hbhéa
c ch di tph) thu c va khéng phthu c oxy
21.5.2.2. Bch c u a ki m (basophil leukocyte)

T baocé®l thp (0-2%) trong mau. Trong sinh d¢hch a cac ht
khac nhau vkich th ¢ B't mau thuc nhu m ki m (xanh metylen). Cac h
nay ch a cac amin hd m nh. Cac cht nay c gii phong ra viém va Wb
trix yraqua mn. Trén b mtt bao kim co6 cac th th danh cho Fc a
IgE. V m'tmi$n dd¢h h ct bao kim gi ng nh t bao mast.
21.5.2.3. Bch c u a axit (eosinophil leukocyte)

Co trong mau nga vi chi m 1-5% tngs bchcu( ng iVitla
6-10%). Trong t bao cht ch a cac ht b't mau thuc nhu m axit (eosin).
Khi b%nhi$m ky sinh (giun, san) ho khi 4% ng thi s | ng BC axit thg
|én.

BC a axit c hpdnbicac cht héa ng ng [C5a, ECF
(eosinophil chemotactic factor dolhao masttitral] i nnicé KN. Trén
b m't BC axit c6 cac thth danh cho Fc @ IgE hoc IgG va C3b. Cac KT
vaC3blig'nviKNtrénb mtky sinh (giun, san). BC axit c hot
hoa, tit cac cht hdéa hc trung gian tiéu ditv t ky sinh
Cacsnphmc aBC a axit

- CO nhiu ht ' c hiu cha protein chinh, protein dg
cation, neurotoxin, peroxitaz.

- Céac htnh&ch a cac enzym aryl sulphataz, photphataz.

- Cac cht hoéa hc trung gian gm: H,O,, superoxit,
leukotrien (LTB, LTC,), prostaglandin (PGE2), 4yt hothoétiu
C u; cac cytokin (vi § IL-18, -3, -5, -6, -8), yu t kich thich qun
| c cat bao ht va TB (GM-CSF-granulocyte-macrophage
colony-stimulating factor), ywt hoit. ung th 8 (TNF-8); cac
enzym histaminaz, photpholipaz y&lucuronidaz.

21.5.3. T bao mast (d$ ng bao)



T bao mast (d ng bao) cé nt trong cac mo, trong tbao cht c6 cac
ht akim, nhng nf&h n céc ht trong BC kim. C ng nh BC ki m, t
bao mast ¢ hot hoa khitrén bm'tcacth th g'nv i FccalgE con
ph n Fab gn chéo vi KN, ho' ¢ khi c6 cac ch gay phn v C3a, C5a tn
vaoth th b m't. Trong c haitr ng hp xyra nhius ki n: enzym
mang hot hdéa ion C& xam nhp vao t bao, cac ht (b ng) va cac ch
trung gian cé @& ti t ra ngoai. Cac ch héa hc trung gian mi cto
thanh # axit arachidonic.
u tién la hot hda esteaz serin fi theo la hot h6éa metyl transferaz
m tm'ttac ng Ién photpholipit mang tbao, mt m't tac ng |én adenyl
cyclaz, cht nay lam tng Adenosin monophotphat vong (CAMP) va tibnh
protein kinaz. S g'n metyl vao photpholipit va shot hdéa photpholipaz
c,ng dn n s hot hoa protein kinaz (théng qua st o thanh
diacylglyxerol) va lién quan n 3s ki n:
- M kénh Canxi mang sinh ch, lam thoat C& n i bao.
- S t o thanh fusagenic lipit lamng s dung hp gia
mang sinh cht va mang ht.
- S t o thanh axit arachidonic t# 6t ng h p nén cac
ch t héa hc trung gian.
- S hot hoa adenyl cyclaz, r quan trng v i cac vic
thoat cac cht hdéa hc trung gian,chodumngncns hothoa,
c, ng khéng ngn c n s metyl hoa photpholipit
- Khi Ca™ vaot bao s g'n v i calmodulin nén lam ng
ho t tinh c a nhiu lo i enzym (trong 6 c6 protein kinaz) va thuc
y qua trinh, theo 6 cac protein khung tbao lam co cac vi $
d n lam thoat ht va cac ni ch t t# h t. Thu ¢ ch ng d% ng natri
cromoglycat ngncns phahtcat bao mastvangcns
th mion Canxi qua mang.

Cacsnph mc at bao mast
Giai 0 nngh
Cé&c cht hda hc trung gian c6(s:

* Histamin



» Heparin proteoglycan
*Y ut héa ng ng (ECF - eosinophil chemotactic factor va NCF —
neutrophil chemotactic factor)
» Hydrolaz axit (vi ¢l glucuronidaz, photphataz)
 Proteaz trung tinh (vi)dryptaz, chymaz)
Giai 0 nhothoa
Céc cht ti t khéc:
 Leukotrien: vi )l LTB4, LTC,4, LTDy, LTE, (SRS)
 Prostaglandin: vi)dPGDy
* Chtho thobatiuc u: PAF — platelet activating factor
e Cytokin: IL1, -3, -4, -6, -8, yu t kich thichqunl c c acact bao
htva TB (GM-CSF),yut hoit. ung th -8 (TNF-8)
Tom | i
()T bao mast va BC kim khitrénb mtg'nv ilgE hdc
cac ct gay phnv C3ava Cbhas c hot hoa lam thoat
b ng (ht) vatit cac cht trung gian gay viém.
(2M ts chttrung gian cat bao mast c hinh thanh#
tr c vatich ]y trong ht (vi d) histamin). Khit bao c hot
hdéa chiung s ¢ gii phdng ngay. Mt s cht trung gian mi
¢ hinh thanh (vi W leukotrien, prostaglandin). Tbao mast
C, ng ti t ra cytokin.
(3)BC axit c6 cac h ch a cac cht trung gian gay dung gi
(protein kim) chang  c ti t ra khi c6 cac IgE, 1gG"q trén b
m' t, vi d) giun Kky sinh.
(4)BC trung tinh gng titramts chttrung gian gay viém
(vi d) cac trao i axit arachidonic va cytokin) ngclimts
chtlicohiuqu khang viém iv icac chttrung gian ca't
bao mast.



e . o Té' bao mast hoat dong
Cle chatc6 sin o Cic chat mdl fao thanh

| : 'g \!*’
Ca IgE g

\

T& bao chat

glycerol AMli vong

R PGD, LTB, LTE, 3
,  PROTEIN KINASES | ' 1
i SRS-A |

s A A
B LTD4
A
? LTC, J

{ARACHDONIC Acro
TR R S F ] ey LTA4

Hinh 21.16: Shot ngvatitch ttrung giancat bao mast
(Theo R.Gordon, T.lan,2000)

21.5.4. Tiu ctu

Tiuculaloit bao cé nhan, kich thc nh&(3um) ¢ bit héa #
t bao nhan kg | (megakaryocyte) t yx ng. Khitipxtcvib mt
| s titra tromboplastin, la nt lo i enzym (trombokinaz) gayéng mau
ngoai ra ¢ng sn xut cac amin ha m ch (histamin) khi Bkich thich bi
cac yut hothoatiucu (PAF — platelet activating factor) tham gia vao
gua trinh viém. Trén bm't ti u c u ¢ ng c6 MHC-I va cac thth danh cho
IgE.

21.5.5. Cac t bao lympho

Cact baogcttt yx ng phattrinthanh 2 gunth t bao lympho
chinh. Nu bi t héa trong tuyn cthi ct bao T con trong tui Fabricius
(hoctyx ngca ngvtcova)thi ct baoB. aylac quantip
t) c s n sinh va hoan thn t bao lympho trong sia i s ng céth.

21.5.5.1. Sphattrinc at baoB

Tr chttint baoB (pre.B) cd'nvichuimuycalgM, sau
6 chuimuylig'nngunhiénvichuinh tolgMnmimtrénb m'tt
bao cha chin, vich cnng th th t bao B (BCR), cé thlién k t C
ViKN.Th)th t baoBrt adng.S dinh vyvicés s'\pxpligen



dong phéi. Chung c6 khn ng chn | a mt cach ngu nhién cac gen vung
bin imachowrikth pviKN.S tais'px pcac gen nay b ratrong
c th mtl ngkhngl,coth Iéntil0® cac dong tbao B chuyén bt
c6 cac BCR khac nhau va vi tma h th ng mi$n d%h c6 kh n ng nhn ra
nhi u lo i KN khac nhau. Tuy nhién mt bao B chcé mt lo i th) th
gi ng nhau danh cho rhlo i KN xadc %h. Mts t bao B khéng ¢
tr ng thanh theo cach nay. Chang khoéng t@is p | i cac gen vung bin

i mahdéachocitnngnhnbitKNI , malinhnbitKNb n than,
do O chung phi b% cht theo Ip trinh (apoptosis), theo6 ADN c a
chang s b% phan gii.

21.5.5.2. Qua trinh hot hdéa va thanh thct bao B

Phnlnt baoBchin cdg'n utiénlalgM, saudlalgD trénb

mit s rikh&tyx ngtic quanlympho ngavi. Ti &y chdng s
c hothdéa bi KN va b iinterleukin do t bao T cung @, nh 6 thic

y s bi uhincaphant MHC-Il (HLA-II) trént bao B. Kiu 4p ng
nay gilaph thuctuyn c,vinbcns h tr cat baoTdotuyn c
sinhra. Ng cli,mts KN (vid) cacbohydrat, glycolipit, mi s protein
trung h p) cé th kich thich hot héat bao B mt cach trc ti p ma khoéng
cncoés thamgiacat baoT.Kiu ap ngnaygila clpvituyn c
(Tl-thymus independent). C6 hairdy: TlI-1 lIa cac mitogen — la cac KN kich
thichtr cti pt bao B tng sinh (vi d lipopolysaccharit ca vi khun). Lo i
khac la KN TI-2, ching co cac epitopll i, c6 kh n ng lién kt chéo vi
cacth th c at bao B (vid 16ng roi vi khun).

Sau khi chothdéabi KN, t bao B tr thanh nguyén bao lympho
(lymphoblast), mt s chuy n thanh t bao plasma (t ng bao) sn xut
KT. Trén b mtt bao plasma khéng c6 KT. Ms t bao B khac chuyn
sang trng thai ngh t o thanh mt qunth t bao B nh ' ¢ hiu; mtkhi
KNc, tAixuthinchingsto 2 M th ¢ pnhanhvamhm h n.



K * e gKhéng nguyén

Cytokine

Hinh 21.17: S hoa héa t bao B nh
(Theo R.Gordon, T.lan ,2000)

(2) Ch bi nvatrinh din KN nh  MHC-II ct bao F2nhndin.

(2) T baoB' chiuKNcoé MHC-lls g'nvach binKNrit ng
tacvit bao 2.

(3)Hothdéat bao Btot baoplasma® xutKT ' chiuv iKN

Cytokine tham gia vao qua trinh hdida, APC — antigen presenting
cell: t bao trinh din khang nguyén, P: bao plasma & xu t khang th
Tom t%
T baoB

Khit bao B bit hdéa trong ty x ng, chang tr thanh cac tbao cé
th m quy n mi$n dh, cé kh n ngto KT, lath th cho mt KN duy nht.
S codmtt baoBtoramtloi KT ngvimtloiKNmatasdp
trong is ng.
Nh$n di n KN

1-S adngcat baoBladotéith pditruyn. Khixyrabit
héa, cac lympho bao khéng bhoda s I"p rap ngu nhién caco n ADN



t o ra hang triu t bao B c6 ADN khac vm't di truy n v i cac ADN
nguyén thy.

2-KTtrénb mtt bao B nhndinKNtrénb m'tc acac tac nhan
gaybnhhdcc at bao nhim.

3- Khi KT g'nviKNs toraphchpKN-KT, ching cé th g'n
khit hd c khéng khit. Nu khéng khitthigilaail cthps dnti 2 MD
y u.
Ho t héat bao B

1-Chcact baoBcothth (laKT)gn cviKNI mi Cc
hothoa. CActbao c | achn nays phan chiato ra mt dong (chn
| cdong). Mts ti pficbithéatot bao plasma & xutKT, s khac tr
thanht baonh t ntildudai, chngliKNtrongt nglai.

2-CactbaoBcoéth chothdéatrcti pbiKNkhdngph thuc
tuy n c¢. Cac KN I n v i nhi u epitop ging nhau s kich thich mt 2 MD
t ng iyu.

3-HuhtKNph) thuctuyn c¢c oih&phicot baoT. T bao Ty
hothdéat bao B nh ndinKN cungloi.

4- TB va cac t bao trinh din KN khac (APC) tit ra cytokin gi la
interleukin-1 (IL-1) hothdat bao B vatbao T.

5-T bao Ty ahothdatitralL-2 hothdéat bao T va B, IL-4,
IL-10  kich thich t bao B to dong va bit héa thanh t bao plasma, san

Xxu t KT. IL-5, IL-6 va IFN-7 cung kich thich tbao B bit héa thanh t bao
plasma.

6- Khi ht KN, qua trinh sn xut KT ¢,ng t't, ch conlit bao B
nh.NudgpliKN 6Ilnsau,tbaoBnh s tora2 MD nhanh va
m nh h n ma khéng an phi kich thich t bao B nguyénthy nhndin
KN t# u.

)ap ngt baoB



1- KT c6th chng KNtrctiphdcgiantip. Mts KT gila
khang ct (antitoxin) dntr cti p vao epitop ct c avikhun Ilam
bthot.S khaccdéthg'ntr cti pvao KN b m'tvirut.

2- KT c6 th tac ng gian tip trong phn ng opsonin, ADCC ha
hothoéab th .

3- KT la globulin ¢ tothanh ch ngli KN kich thich sinh ra
no. KT c6 cut o g m4 chui polypeptit: 2 chui dai (H) va 2 chui ng'n
(L) g"n v i nhau bng day ni sulfua hydro/ 2 u (phia NB) c a 2 chui
t o Wiri k th p KN (paratop).

4- KT c6 51 p: 1gG, IgA, IgM, IgD va IgE.

5-C th c6kh nngtonhiuloiKT ap ngvibtk* KN la
do chang %p x p | i gen ADN dong phéi cat bao B.
21.5.53.Sphattrinvahunluy nt baoT

T baogcrit yx ngtheodongmauvaotuy c,tr chtlavao
mép ngoai pn v& t# ay cgilat bao tuyn c hay thymo bao
(thymocyte). Phn v&g mt bao tuyn c ch athanh thc, ang bit héa va
t ng sinh, con pmt y ch a cact bao a thanh thc va cac t bao biu mé.

Ngay sau khi xam nip vao tuyn c, mithymo bao bt ubiuhin
chui; cath th t bao T (TCR), sau6 d'n thém chui 8. C, ng gi ng
nh th)th t baoB amét trén,th th t bao T ¢ng phitr i qua qua
trinh tai Sp x p  c6 hai chui 8 va; 'chiucho#ng KN adnv i
MHC. Céac gen vung bh i c a cac chui 8 va; clachnmtcach
ngunhiéngFmtl ngrtl ngdncdgingnh vitr nghpcat bao
BtrongsnxutKTb mt.Dovys | ngt baoTcédcac TCRng v i
cac KN khac nhau latl n.

T bao T c phan chiara hai qoth d avao glycoprotein bm't,
6laCh’vaCh'. Cact bao T CQ"ludn nhn di n KN lién k t v i phan
t. MHC-II, trong khit bao TCR" |l inh ndinKN liéenktv i MHC-I. S
d:nh vyviphant CDst ngtacvivung;, c a MHC-II, con CR3 | i
t ngtacvivung8sc a MHC-I.
Cact bao T latrung tdm @ vi c hot héa va i u hoa mgn dh. Vi
vy i uvdcungquantnglachingcht ngtaccéhiuqu v iKNI do



MHC trinh din ma khéngt ngtac viKNc abnthanc th. C6 ¢
giihnnayladosl achn ngay# trong tuyn c. Dongt bao T nao
t ngtac vi KN c abnthan s b%o i b& Qua trinh nay g la hu n luy n
t bao T.95% tbao T trong tuyn ¢ Pahanh Icvaloib&nh apoptosis.
Céact bao T phanlp

-Qunth t baoTCR ' git'tlaTgbaogmecact bao Tgay ct
bao (cytotoxic T cell) git"tla Tc c6 chc n ngt n céng tiéu dit cac t bao
co KN | (t bao nh$m virut va t bao ung th) va t bao T c¢ ch
(Suppressor T cell) nén ¥it"t Ia Ts tham giai u hoa m$n ddh.

-Qunth t bao TCO', git'tlaT,,congilaTh tr,vitt'tla
Ty (T-helper), bao gn Ty va Ty, C hai u cé ngun g ¢ chung la t bao
Tho-

* Tyy ti trainterleukin-2 (IL-2) kicht bao Tc va interferori-(IFN-
7)  kichthich TB,d n n mi$n d%h qua trung gian tbao.

e Tyo ti tra IL-4 va IL-10 kich t bao B bit h6a, tng sinh, to thanh t
bao plasma s n xutKT, c6 ngha latham giava@ M th d¥%h.

* Hai qun th nay gng c ch | n nhau thbng qua s ph m cytokin
c achuang: IFNf c ch s tng sinh ca Ty, trong khi IL-10 (mt s
tr nghplalL-4)1i cch s phéattrinvahothdaca Ty; (hinh 21.18.




¥ dP¢h qua trung gian tbao  M$n dh th d%h
Hinh 21.18: Vai tro khac nhauat bao 141 va T,2
(Theo R.Gordon, T.lan, 2000)

Tom t%
T bao T

1- Cé hailoit bao T chinhla TCDgTchay T c)vaT CD4 (T

hay T h tr )

2- T bao Tc cé thgi tcact bao nhdm virut va cac t bao ung th.
Nh$ndinKNcat bao T

1-Cactbao TnhndinKN & ccéact bao APC chbi n.

2- Cac t bao APC (TB, t bao B) tiéu hoa protein KN @ ra cac
peptit, gnv i MHC-IIt oph ch p KN-MHC-Il arab m't trinh cho
t bao T.

3- T bao APC (la t bao nh$m virut) tiéu hda protein KN, b peptit,
g'nv iMHC-It oph ch pKN-MHC-I arab m'ttrinh chot bao Tc.
Ho thoéat bao T

1- Sau khi TCRhviph c hp MHC-KN, t bao T s c hot
hoa.

2-Cactbao utién chothbéatrongbtk* 2 M naolat bao
Tu. Th ¢ kich thich bi IL-1 do TB ti t ra. Khi c kich thich, T ti t
ralL-2 t kich thich minh. IL-4 eng gilp hot héa .

3-1IL-2¢ng hothdéatin Tc tr thanh Tc chin phan chia gig nh
chnl cdong t bao B.



)ap ngt bao T

1- Cac t bao nh$m virut phan gii protein virut to peptit KN. KN
g'nviMHC-It ophc arab m'ttrinh chot bao Tc. T bao Tc sau khi
nhn din KN (thbng qua MHC-I) s c hot hoa, tit protein c
(perforin)  lam tan t bao nh$m.

2- Tyy kich thich to 2 MD t bao. T, kich thich to 2 MD th
d%h.

21.5.6. Cac t bao gi t (Killer Cells)

Nhiuloit bao cah mi$n di¢h c6 kh n ng pha hy cac t bao
s ng khac nh vi khu n, protozoa, cac tbao mé ghép va tim chi trong mt
s tr nghpnht %hlat baocabnthanc th.Vid) TB, BC trung
tinh, BC axit c6 kh n ng tit ra cac gc oxy, cac enzym dung @i cac
protein kim c¢cnh &néu phntrén. Cac tbao khac trinh bay ay la
cac t bao git, ching c6 kh n ng tiéu dit cac t bao ich. Cac t bao
lympho gitcoth chiaralam2la: T bao T c (Tc = cytotoxic T cell) va
lympho bao In c6 ht (LGL — large granular lymphocyte). Chang khacunha

c ch nhndinnhnggingnhau ¢ ch gaytan bao.
21.5.6.1. Thao T c (Tc)

T bao TcCRcoéth th 'chiuliénktv i MHC-Itrén b m'tt
bao ich. Mts t bao TCRcngcéthlat baogay ct bao nhng
chung lién ktv i phant MHC-II.

S bithbéatint bao Tc thanh tbao Tc hottinhcncds tac ng
call-2dot bao Thtr (Ty)titra. S bithoda ¢ng co th cthc
hindot ngtacvit bao trinh din KN (APC — antigen presenting cell),
nucd | ngphantktdinh thac yphant tinTct sinhralL-2
c a chinh minh. Cac tbao tua xoe ngoén (interdigitating dendritic celd
kh nng truyn KN ngoi lai theo con ng ch bi n MHC-II trong
endoxom vao cytosol (tng bao), 6 nh MHC-I chang ¢ trinh cho
tint baoT CRR

T bao Tc 6ng vai trd quan tmg trong vic lam tan t bao nhém.
T bao Tctiéuditt bao ichtheo3b c:
(1) - Ktdinhvanhndin



T bao Tcgnvaot bao ich nh phant dinh, vid CD2 va LFA-1 (KN-1
lién quan n chc nng lympho bao lymphocyte-function associated
antigen-1). Nut bao ich biu hin phch p KN-MHC-Ithin6st ng
tacvi TCRcat bao Tc.

(2) — Gay cht

T bao Tc c6 cac mg ch a cac cht trung gian gay ct bao. Khi
TCR G'n vao phc h p KN-MHC-1 s lam cho cac th ngv v%ri g'n
v it bao ich va thoat cac chtrung gian vao tbao ich. M ¢ du céc cht

c nay khéng mang tinh ¢ hi u KN, nh ng chang ditt bao ich mang

KN ' chiu(vid t bao nh$m virut), nén cac tbao xa khéng Bpha hy.
Cac phan.tdot bao Tctitras tac nglénb mtt bao ich git
chang.

(3)S chtc at bao ich

Coéhaic ch gitt bao ichcungtntivab sung cho nhau,6 la
dung gii nh 4p sut th m th u va gay cht theo | p trinh (apoptosis).

Sau khi anh on gay cht,t bao Tcrikh&t bao ich [I'plichu
trinh ditt bao ich khac.
21.5.7. Cactbao lympho |l nco h t (LGL)

Céact bao LGL bao gm cact bao gitt nhién NK (natural killer) va
cact bao git K (Killer cell). Chung cha nhiut baochth ncactbao T
va B d ng ngh. Bén trong chamts htb"t mau xanh da ti. Chung cé
m'ttrong mau ngdvi m cth p (4-10% tngt bao lympho trong mau).

T bao NK cgilat baogitt nhiénvicothgitnhiuloit
bao ich ma khéng an hot héa KN nh lat bao T. Tuy nhién ha tinh s

c t ng l1én nhiu khi ti p xdc vim ts cytokin nh IFN-8 va IFN- do

t bao nh$m virutsnrahocliL-12do TBsnra.

Trén b m't LGL khéng co th th ' ¢ hi u KN, nén khéng c6 ss'p
x pligen hinhthanh phantb mtnh IaTCR t bao TvaKTb
mtc at bao B.

*Trén b m't c6 phant lectin — la protein'gh ¢ v i hydratcacbon
(th) th ho t tinh) trén mang tbao ich. Nuch c6s t ng tac gia lectin
va hydratcacbon thi LGL gi t protein c gitt bao ich. ngthitrén



b mt LGL cé protein KIR —tc th) th ¢ ch t bao git (Killer cell
inhibitor receptor) gn v i MHC-l1 ¢ at bao binhth ng. S t ng tac nay
c ch tin hi u hothdach ng trinh dung giit bao.

e Trén b m't cac t bao B#hidm virut hd ¢ cac t bao ung th khéng
cohdccortit MHC-l hay MHC-1 @i n i,nénkhéngt ngtac c
v ith) th KIR, do vy khdng c ch ctinhiuhothbéat bao LGL tit
cht cqgitt bao ich.

T bt
MK

Thu th boat tink Tl thd e che
{lxichmtcacho |
leetiin M-
g Perforin
B gy
TE R by theiing TE bty kg Bk theritng
{Kehdimg of MHC-T)
fa)  Khing tSn cong e it

Hinh 21.19: C ch nh$n di nt bao ich
a) Th! th ho t tinh nt$n di n phéan t lectin trén B m& t bao binh th ng. Vi th
th cch (KIR)ntBn di nvat ngtac vi MHC-I nén phat tin hiu c ch LGL : khdng
t ncoéng.
b) , t bao khdng binh th ng (nhPm virut ho& ung th ) khéng c6 MHC-I, nén th
th ¢ ch khdéng hot ng nén khdng phattinhi cch : T bao ichb git. T bao
NK cé cac ht ch a perforin va granzym. Ni khéng cé tin hu c ch, cact bao nay s
lam thoatcht c¢ gi t. (Theo L.M.Prescott, J.P.Harley, D.A.Klein,2005)

Gay ct baoph thu ckhang th

Vi t t"t I1a ADCC (antibody dependent cellular cytotoxigity ay la
phn nggitt bao ichcat baoLGL (§ th lat bao K)vis tham gia
c aKT.LGLc6th th b m'tdanh cho pm Fc calgGl va IlgG3. KT i
cOphnFab gnviKNtrént bao ich. LGL chothbda,titcht c
gi tt bao ich.
C ch gitc acact baogit



Cact bao gitg mt bao Tc va LGL (K va NK) tuy cé cch nhn
di nt bao ich khac nhau nmgc ch gitligi ng nhau. Ct bao Tcva
LGL wutitra2loicht claperforinvagranzym.
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Hinh 21.20: C ch gi tt bao ichcat bao TcvalLGL
(Theo R. Gordon, T.lan, 2000)

V c utrdc va chc n ng thi perforingingv ib th C9 tham gia vao
ph ¢ h pt n cong mang (MAC). Khi c6 ion C§ phan t perforin polyme
héato c utricdng ng, am xuyén vao Ip lipit kép c a mang t bao ich,
lam th ng mang. Mt m't lam thoat ni ch tra kh8it bao dn n gay cht
t bao. Mt m'tgayrilo n gradien ion binh th ng hd ¢ lam cho n ¢ vao
t bao qualth ng do perforintora,dn ntan bao do ap suth m th u.

Granzym la proteaz serin cungrimvao t bao qua | th ng. Khi bén
trong t bao, granzym ha hdéa enzym caspaang d ng bt ho t. Khi C
ho t h6a enzym nay shot héa endonucleaz phan gii ADN, d n n
apoptosisifinh 21.20.

Protein k t n i mang

Ngoai hot ng c a cac cht c6 trong ht, t bao git con cé th gay

chtt bao ich théng qua st ngtac caproteinktnitrénb mtgila



ligand (phit.). Nhi ut bao biu hi nproteinth th trénb m'tg ila fas.
Céac t bao git co protein §n fas. Hai loi protein nay c6 au tric gn v i
th) th danh cho yut hoit. ung th (TNF) va cytokin TNF mt cach
t ng ng.Khicactbao gitg'nvaot bao ich,s t ng tac gia protein
g'n fas vi fas s gay apoptosis cho bao ich. Mts t bao TCRQ vatt
c cact bao T CR' bi u hi n fas va co thgi t theo cach nay. Nhv vy, cac
t bao git c6 nhiu v, khi trong “kho quan jng” gitt bao ich.
Chudng c6 th “hanh quyt”t bao ich nh perforin pha hy mang t bao
ho c “b ct ”thdéng qua granzym He s ¢'n vao fas.

TOM t%:

Cacc quanvatbaocah mi% dch:

1-H mign d¢h lamt mng | ibao gm cact bao va cac cquan
n+Hn kh'p ¢ th .

2- Cact bao ch y u la lympho bao. C6é hai lolympho bao chinh la
t baoBvatbaoT.

3- T bao B tham gia2 MD th d%h bmg cach tora khdngth T
bao T tham gia2 MDt bao bng céach tit protein cgittr cti pcact
bao c6 KN | ho ¢ gian tip big cach i u hoa chc nng nng h mi$n
dach.

4- TBvaBCtrungtinh cgilath c bao do cé khn ng 't gi-
va tiéu dit vi sinh v t.

5- TB va BC trung tinh sinh ra mlo t cac cht trung gian gay c
va gay viém.

6- Th ¢ bao di chuyn n VwAri nhi$m trung hdc viém ap ng
ti nhiuhdéah ng ng va tiéu ditvisinh vt théng qua opsonin hda; ng
th iti tracaccht ctheoc ch ph) thu c va khéng phthu c vao oxy.

7- T bao mastva BC kin ¢ hot hdéa nh KN g'n chéo vi IgE
trén b mthocnh cac ct phnv (C4a, Cba), tit ra cac cht trung
gian gay viém. Mt s ch t cé gn trong ht (histamin), mt s ctomi
Khi ¢ ho t héa (leukotrien, prostaglandin).



8- BC axit tit cac cht trung gian gay viém (cac dhtrao i ¢ a axit
arachidonic, cytokin), ngclim ts chtl icé tac dng khang viém do t
bao mast tit ra.

9-Cé hailoit baogit: T bao TcvalLGLditt bao nh$m virut va
ung th .

10- as t bao Tc biu hinphant CDs't ngtacviphchp
MHC-I-KN trén b m'tt bao ich.

11- LGL (t bao NK) khéng c6 thth nh TCR nhng cé lectin b
m'tt ngtac vihydratcacbon. Thao khong®gi tnut ngtac cv i
MHC-I.

12- GL (t bao K) co th th danh cho Fc @ Ig, thc hi n phn ng
ADCC.

13- C Tc, K, NK u c6d ¢ ch dit g ng nhau nh perforin va
granzym.

14- T, c6 hai loi la Tuyva Tap. Ty ti t IL-2, IFM 7...kich thich bit
hoa tin Tc thanh Tc chin va tham gia vao ph ng viém (qua nn mu n)
t clathamgiaval2 M t bao. F, s n IL-4, IL-10...kich t bao B bit
hoa thanh tbao plasma b KT, t clatham giavad®2 M th d¥%h.

15- T bao Ty bi uhinphant CD,",t ngtacviph ch MHC-II-
KN.
Ph n ngmPfa dch

1-S nhndin mi$n deh oi h& phicos tipxictrctipgra
KN va lympho bao. Lympho bao c6 phanrth ndi n KN g i lath) th KN.
/ t baoBthth KNIaKTb m't,con t baoTth th KN Ia TCR.

2- Th th KN ¢g"'n vao mt vung ni& c a KN g i la epitop (gi la
quy t %h KN) chang khp v i nhau nh khéa — chia.

3- H u h t cac phan.t nh& khéng c6 kh n ng gay ap ng mi$n déh.

0 la hapten. Khi'th v i m t protein mang In hn s t o KN trong 6

hapten la epitop.

4- Khi h th ng mi$n ddh khdng phi ang chng nhibm trung thi ch
cé vai lymphobaobramilo ith) th KNlatnti



5- Khi hot héa, lympho bao nhan |én nhanh chéng od | ng't
bao u tranh chng nhim trung.

6- M ts t bao B sau khi ha h6éa s bi t héa thanh tbao plasma,
c vi la xi nghip sn xut KT. T bao plasma c6 th gian sng nd'n
nhngsnxutmtl ng KT | n. Cact bao T hot hba git cac t bao
nhismhdc i uhda2 MD.

21.6. KHANG NGUYEN PHU H&P MO (MHC)

Th) th t bao T chcd th nhndin c KN quen, 6 la cac KN
“c a minh” hdc cung loi v i minh, gila KN hay phc h p phu hp mé
chinh, vit t"t 1a MHC (major histocompatibility complex). KN naym trén
b mtt bao binhth ngva ¢ ma hoéa bi vung gen riéng, vung gen
MHC. MHC hot ngnh laphénttrinhdinKNvinét ngtac' chiu
vic KNI | nTCR va 6ng vaitro quan tng trong toanb 2 M

Co hai loi MHC: MHC-I va MHC-II. MHC-l cé trénb m'tt tc cac
t baocénhdn ngvtcdx ngsng, con MHC-Il chco mttrént bao
lymphoBva ith cbao/ ng iKNphuhpmbélahth ngKNbchcu
g i la HLA (human leucocyte antigen). C6 nhigen ma cho MHC-I, song
ch co6 cac gen phméa cho MHC-II.

Protein MHC-1 ¢6 cu t o g m hai chui polypeptit. Mt chu i C
ma hda bi gen nHn trong vung gen MHC gla chui 8 va ¢ ¢'m sau
vao mang cht sinh, con chui kia nh&h n, ¢ ma bigen ntm ngoai vung
gen MHC, gi la chu i microglobulin; -2 (vi tt"t la; .,m).

Protein MHC-Il ¢ng c6 cu t o t# hai chui polypeptit8 va;, ¢ hai

u ¢'m sau vao mang sinh dhva nhé ra ngoai hht bao.

C u tric MHC cac ca th khac nhau trong cung loairmg khac nhau,
do v y khi ghép ¢ quan gia hai ca thcé MHC khéngt ng ngs d$b%
thilo i.

Ch cnngcaMHC

MHC lam nhim v) trinh din KN hay n6i ang hn la ni trung

chuynKNchot bao T.Vimilo iMHC co mtc ch trinh dinriéng.



-V i MHC-I: KN sau khi ct bao ky ch ch bi nnh enzym tiéu
hoa, s cdnviMHC-Itrongl inicht Vid t bao nh$m virut
phan gii protein virut thanh céc peptitirg'n v i MHC-I. Ph ¢ h MHC-I-
KN s xuyén qua mang sinh dhva ntm trén mtt bao./ ayt bao Tc
thdng qua TCR' chiu KN s liénktv iph ch trén. ngthith) th
CDgtrén mtt bao Tc¢ng d'nv i MHC-I lam cho phc h m nh h n. Sau
Khi ¢ KN kich thich, t bao T tng sinh va sn ra lymphokin lam tan t
bao nh$m. Rd rangtbao T phirasoat nhndin KN phuhpviTCR
c aminhvaTCRyphit ngtac cc v iepitopca KNI nMHC.

-V i MHC-II: ¢ hinh thanh trong I i n i ch t cung vi cac protein
khac. Mt chu i protein khéng igilachuilg'ntr cviMHC-I
ng n ¢ n khéng cho MHC-II §n v i cac peptit khac. MHC-II cung chul

¢ chuy n vao endoxom.

KNI b% bao APC ( ith c bao, t bao B) thau tom i chuy n vao
endoxom./ &y, nh proteinaz, chung c¢ phan gii cung v i protein I.
Cac peptit | KN c gi i phong ra sth ch cho protein | ¢g'n vao
MHC-II't o ph ¢ h chui qua mang sinh ch trinh dint bao Ty, théng qua
TCR. TH th CDstrén mtt bao T, ¢, ng d'n vao MHC-II. Khi c KN
| kich thich, t bao T; ho t hda va tit interleukin ~ bi t h6éa t bao B thanh
t bao plasma & xu t KT (hinh 21.20.



Hinh 21.21: Cu trdc c a MHC
@Lpl:MHC-Icotrénbm& c attc cact bao cd nhan
(b) L p Il: MHC-ll ch co mttrén mts lo it bao trinh din khdng nguyén nh) TB
ho& t bao lympho BTheo Brock Biology of Microorganism, Prentice Hall &ditior)



Hinh 21.22: NBn di n khang nguyén nhprotein MHC
(Theo Brock Biology of Microorganism, Prentice H&ill edition)
21.7.TH TH T! BAOT

T bao T cé khn ng nhndi n KNthéng quathth b m't, vi tt"t
la TCR (T-cell receptor). Snh n di n nay mang tinh' ¢ hi u cao. Chkng
hnt bao Tc cé th phan bit c milo i virut khi ching xam nhp vao
c th.

TCR cé cutognging KT, g m hai chui peptit:8va;, g'nv i
nhau bi c u nidisulfua. TCR ¢ng c6 hai vung: vung bn i nHm  phia

uamincamichuitonénwri kth p KN. Vung ¢ %h ntm phia
u cacboxyl va 'tm sau vao mang sinh dic at bao T.

Cacgencath th t bao T: Cac gen ma hda cho cac d¢tdiva; c a
TCRrtgingvicacgen ma héaKT.Vungli ic aTCR ¢ mahba
b icacgenVvaMHC-l ivichui8vacacgenV, D, MHC-l iv i
chui;.Huhtkh nngbin i ctptrungticac i nnigi-aV-J
va V-D-J, to thanh nhng vung cha e4ri lién kt v i KN lac KN nay ang
n+n trén ranh ca MHC. Dovys adngca TCR ¢ng cthchin
theocungmtc ch nh ¢ ch toras adngcath th t baoBva
KT. Tuy nhiéncé mts i m khéac la vang ¢ %mh c a TCR khbéng co cac
bi n ddiotyp, khéng tnti d ngti t va khéng cé vung xuyén mang.



Hinh 21.23: So sanh atric ca TCR vi KT
(Theo Brock Biology of Microorganism, Prentice H&ill edition)

21.8. § TH

B th (complement) la mt nhdm protein huyt thanh cé' ¢ i m héa
h ¢ va MD h ¢ kh&c nhau, c6 khn ng phn ng vinhau, vi KT va v i
mang sinh cht c at bao. H th ngb th bao gm 9 protein ¢ ky hiu
t# Cl nC9,cacyut B, D va propecdin. Cacith mu nhotd ng phi

chothoéa. S hot ngnaytheokiuphn ng 6mind. Mtb th sau
Khi c hothoa s kich thich hothéab th ti ptheo.

Co hai cach ha héa b th . Cach th nhtphathinsmhngila
ho t héa theo con ng ¢ i n. Cach th hai phat hin sau gi la ho t héa
theo con ng nhanh hay con ng propecdin. Hai con ng nay chkhac
nhau giai on u, phnchoétligi ng nhau, ngoai ra g ay con phat
hi nthém mtcon ngnagilacon nglectn mavc bncng
gingcon ngc in.



Hinh 21.24: Tng quan vcac con ng hothoéaly th
(Theo R.Gordon, T.lan. 2000)
21.8.1. Hothdéatheocon) ngc in

C n cO s tham gia ca cac b th C1, C4, C2 va KT. C¢ thchia ra
lam6 b c:

(1)-Tophch pKN-KT hothoaCl. Cl (esteaz)ctog m 3
protein h p thanh: Clg, C1r va Cls. Clgng3tiu n WwWh p thanh. Mi
tiu nwgoéhinhchY, uhinhcu. Batiu nvg@'nvinhaunh 6
bdng hoa tulip. Khi C1'th vao phn Fc ca 2 IgG (thuc lo i IgG1, 1gG2,
IgG3 hdc IgM) ntm k nhau, thi C1g c¢ hot hoa. Tiu phn nay kich
thich hot héa C1r, ri C1r a hot hoa likich thich Cls. Clsa hot hoa s
tham gia hot héa C4 va C2.

(2) — Cls a hot héa s xuc tac tach 6i C4 thanh C4a (nmh nh&)
va C4b (mnh | n). C4b s g'n vao mang sinh chc at bao vavao C2 b
thanh C4bC2. C1sa hot héa tip ) c tach 6i C2 thanh C2a (nmh nh&) va
C2b (mnh | n). C4b kt h p v i C2a thanh C4b2a6 chinh la convertaz C3
(enzym b th C3).



(3) — D itac dng c a C4b2a, C3%ach 6i thanh C3a (rmh nh&)
va C3b (mnh I n). C3b gn v i Cdb2a thanh C4b2a3b,6 chinh la
convertaz C5 (enzym kth C5).

(4)—D itac dng c a C4b2a3b, C5%ach thanh 2 rmh lIa C5a va C5b.

(5) - C5b gnvaot bao ichvavao C6 t ophch pC5b6, saud
g'nviC7 to thanh C5b67. Plt h p nay bam vao b lipit kép ca
mang sinh ch.

(6) — C5b67 bam vao C8 sad bam tip vao C9. CO trung Ip v i

nhau to thanh phc h p t n céng mang C5b6789 khoanth ng, am thoéat
nichtvagitchtt bao.

Hinh 21.25: Chititho théa iy th theocon ngc' in
(Theo R.Gordon, T.lan, 2000)



Hinh 21.26: T ng tac gi a C1 va phc h p KN-KT
(Theo R.Gordon, T.lan, 2000)
21.8.2. Hot héa theo con ) ng nhanh
Khéng cn cé s thamgiaca KT,nhngcn nyut B, Dvamang
t bao vi khun thay cho cac bth C1, C2,C4 dn ntothanh enzym
ho t hoa C3.

C3b dnvao mang vikhuin,yut Bg'nviC3btophch p C3bB.
Khig'nviC3b,yut B | vorig'nctbes tic ngcayut Dvabh
tach ra thanh Ba (mh ni&) va Bb (mnh I n). MnhBb cgi lito
thanh phc h p C3bBb (t ng ng C4b2a). 6 chinh la convertaz C3,
dung b C3. C3bBb §n thém C3b to thanh C3bBb3b (t ng ng
C4b2a3b). 6 chinh la convertaz C54T ay s hot hdéa b th s di$n ra
gingnh phncuicacon ngc in.

Hinh 21.27: Chititho t héa By th theo con ng nhanh (Theo R.Gordon,
T,lan,2000)

21.8.4. Hot héa theo con ) ng lectin



Con ngc incoth c hot hdéa bi nhan t khac ch khéng
ph i bthg khang th. TB b"t gi- va tiéu hda vi khuwn, virut...ti t ra cytokin
kich thich t bao gan tit ra lectin. Lectin c6 khnng dgn v i ng
mannoza trén ht t bao vi khun nén cé tén g la protein §n mannoza
(MBP = mannoz binding protein). Lectin (MBP) cductrac khéng gian ba
chi ug ngi ng nh Clg. Hai phan.t MASP-1 va 2 phan tMASP-2 (MBP-
associated serin protein, tro i loteraz) Inl tgi ngv i Clrva Cls. Qua
trinh hot héa g m:

(1) — Lectingnvao cac gc  ng mannoza trén kbm' t vi khu n.
(2) — Lectin  chothdas hothoa 2 phan.tMASP-1

(3 = nl t minh, MASP-1 ¢ hot héa s hot hdéa 2 phan.t
MASPP-2

(4)—MASP-2 chothdas hothoba C2vaC4
(5)-® ays hothdéab th gingnh con ngc in.

S hothoab th c iuhoabicaccht cch.ChtbthotCl
la ClLINHconchtbthotC3blayut I,yut Hcnhtranhviyut B
g'nv iC3b,ngncns tothanh C3bB.

- S hothéabth dn nnhiuhuqu sinhhc,tr chtlalam
tant bao nh ph c h t n cédng mang (C5b6789). C3Bard'n v i
th) th c avikhun, virutvtadnvi ith cbaodo dlamtng
kh n ng th c bao.

- C3bbaophquanhtbao ichs lamtng kh n ngtiéuditt bao

ichcat bao Ktrong hiu ng ADCC (gay ct bao ph thuc

KT). Phn Fab ca KT ' ¢ hi u bAm vao t bao ich, con phn Fc
bam vao t bao K, gitp cho tbao K ditt bao ich.

- C3avacChala ct gay phn v, chang tham gia vao sgi i
phong histamin k&t bao mast.



21.9.MI NDCHB NHLY

21.9.1. Qua mn

Lankngtnth ngbnhlyxyradomt 2 M quamc va khoéng
h ply, gay hy ho i mé. Qua mn khéng biu hi n ngay sau khi tp xtc v i
KNI n umach nhnglntipxdc sau. Gell va Combsi chia qua nm
ra lam 4 loi sau:
21.9.1.1. Qua mn tip I hay quAmnt c thi
c 'ctrngbicac phn ng & ng, xy ra nhanh (<30 phut),
ngay sau khi tip xac v i KN vao | n hai. Nguyén do la IgE ¢ hinh thanh
g'nvao th th Fc cat bao mast, pm Fab ca hai IgE #/m k nhau ¢n
chéoviKN,d n nlamthay ic utric khéng gian @ th) th , gay bin
i tich mang, lam thoat cac hg ri t# b ng gii phdng cac ch trung
gian hot m ch nh histamin (gay co thi ¢ tr n), serotonin (tnhg tinh thm
thanh mch), heparin (kim hdm ng mch), ECF-A (yut héah ng ng
b ch cu trung tinh). Shothodéat bao mastch nvi ct ng h p cac cht
m inh chtphn ngchm SRS-A (lam tng tinh thm thanh mch) va yu
t hothoatiucu(PAF—gayngngktti ucuvagiiphong histamin)
Qua mn tip | c6 th bi u hi n toan thin nhs c phn v, sc do do
ng v ithu c, s c do dung huyt thanh i u tr%ad ¢ b nh cht trong néi (KT
ch ng protein c6 trong-& bo). QudA M loinaygng cdéth biuhingc
b nh hen ph qu nva viém mi d% ng.
21.9.1.2. Quamntipllhayqudmngay ct bao
XyrakhiKTdgntrctipviKNtrénb mtt bao, cung vis
thamgiacab th vacactbaohiu ng(t baoK,tiucu, bchcutrung
tinh, bchcu nnhanhay ith cbao)dntilamtant bao ich. Chng
hnt bao ichdnv iKT 'chiu,hothbéab th t ophch p C5b-9tn
cbng mang tbao ich. ng thi, m nh C3b c6 th bAm quanh tbao ich
va bam vao ith c bao thc hi n oposonin héa, gidp i th ¢ bao dit t
bao ich.
Quamntip llth hi nrtrd trong cactr ng h p sau:
- Khi truy n mau khéng phu p, chang h n truy n mau nhém A cho
ng i coé mau nhom B, thi khang nguyén tréhtrh ng cu B s



phn ng viKT (IgM) khang B c6 én trong huyt thanh ng i
cho. Phn ng KN-KT s hot héa b th gay hiu ng tan hng
cucang inhn,gay tnth ng thn do tc nghnbimt
| ngl nmang hng cuvagay cdogiiphongphch phem
(CsaH2304N,Fe).

- Nhém méau Rh: Khi b mang mau Rhva m mang mau Rhthi
50% atd chao i mang RA. N u thai nhi mang Rhthi h ng
Cc u co th truy n sang m, kich thich to khang th khang Rh.
Khang th nay c6 th truy n cho con qua nhau thai gay tamj
c u c athai nhi. tranh tai ha cho In cé thai sau, ngita phi
tiétm cho m KT khang Rh (RhoGAM) lo i b& KN Rh ¢ th
m .

- B nh ban xut huy t: x y ra khi phan .t thu c (hapten) Hn xung
qguanh tiu c u, lic 6 chuang tr thanh KN mnh. KT ch ng ph c
h pnaygayhytiucukhico mtb th.Vitiucucnchos
6ng mau nén nu thi us gay xut huy t trén da.
21.9.1.3. Qua mn tip 1l

Ph ¢ h p mi$n d¥h khac viqua mntip Il ch KT ch chngli
KN hoa tan phan br ng rai trong mau.

Khitiétm KNvaoc th s kthpviKTkttacdg¢nto thanh
ph ch pKN-KTr il'ng ngvaogiacactbaonimévamangay mao
m ch. S hothoa dong bth t o C3a va C5a (cac chgay phn v ), lam
t ng tinh thm thanh mch (gay phu n). Cac thanh pm khac la cac ch héa

ng ng, thu hat bch c u trung tinh. Cang v ti u c u, cac t bao nay tp
trung gay nghn mao mch. B ch cu trung tinh hot hdéa s ti t enzym
proteaz, colagenaz va cac tho t m ch gay viém loét. Kt qu la mao mch

t, xuthuytdn nhoit. )cb.Hint ngnaygilaphn ng
Arthus.

B nhviémcuthnlamtvid c aquamntiplll. Ph ch p KN-KT
ng |i trong gian bao n mé va mang ay vach mao nth gay viém.
Khang nguyén c6 thla vi khu n (sau ntm lién c u), ky sinh (viém thn sau
s t rét 4c tinh) protein I(viém th n trong bnh huyt thanh).



21.9.1.4. Quamntip IVhayquamnmu n

Latnth ngdost ngtacgiaKNvicact bao; amncm
v icdc KN 6 gayra. Pm ngxyramun, sau 24 hHa h n. CActh ng
t ncoth dot bao Tc pha hy cact bao ich & c6 cac KN' ¢ hi u bam
trén b m't ho c dotac ng c a lymphokin, do lympho T tt ra co tac ying
lam cho ith ¢ bao tp h p qua nhiu, nhp | ithanh t bao khng | (u
h t).

Quamndotipxuclamtvid).M ts chtnh niken, cromat, cac
hdéa cht trong cao su, héa nmr phm...cé trng | ng phant thp
(<1kDa) nu la hapten khi thm qua biu bi, g p protein s tr thanh cht
c ng h p hpth protein ti (KN) kich thich lympho T," cbitla Tc. Mi
t ng tac gia lympho T nay vi hapten bam trén dad gay phn ng viém
da.

21.9.2.Bnht mi n

Binh th ng c th khéng sinhra2 M ch ngli KN b nthan. Khi
tinht dung np B tva c th khéng con khn ng phéan bit KN b n than
ViKNI thisgay2 M chngliKNb nthanvadn nbnht mi.
B nht mi$n c6 th thu c qua mn tip II, Il ho'c IV. Sau ay la mts vi
d):

- B nh Grave (thg n ng tuy n giap) (Tip Il): la do KT §n vao th
th c¢c at bao tuyn giap danh cho hormon kich thich toygiap.
Hormon nay do tuyn yén sinh ra. Kt qu la tuy n giap Bkich
thichsn mtl ng ngay cang In hormon tuyn giap dn n biu
c do tuyn giap phinh to.

- Bnhnh cc (Tipll)lam cho ¢ suy yu.>y la do KT ¢'n vao
th) th danh cho axetylcolint i m n i xung thn kinh c¢. Do
khéng tip nhn xung thn kinh do phan.t axetylcolin, ¢ s b%
y u,hdhpdéingdn nt vong.

- Luput ban & h th ng (Systemic lupus erythematosus) (tip IlI) la
b nht mi$n h th ng bao gm cac phn ng c a phc h p mign
d%h t o trén mt vang ban& hinh b m hay mit chd s6i. Nguyén



nhan gay bnh con cha ré hoan toan, nimg &y c th &ato
khang th ch ng khang nguyén In than, nh ADN thoét ra trong
qgua trinh phan ty binh th ng c a cac mé," c bi tla da. Tac h
nh t ¢ a b nh la khi phc h p mi$n d%h tich } trong cu th n.

- B nh viém cu thn do nh$m trung dai e€ng chng hn nh
Streptococcus pyogern@iém h ng), virut viém gan B, cac o
Plasmodiungay st rét, Schistoxomapp. (san la) a cung cp lién
t)c khang nguyén. Khang th ¢ t o thanh kt h p v i khang
nguyén, to ph c h pI"ng ng trong mang cb n ¢ a mao mch

c u th n gay viém thn.

- Bnhtiu ng phH thu c insulin (Tip 1IV) do KT ' ¢ hi u tiéu
di tt bao tuyn t)y s n sinh insulin. Vic thi u insulin lam cho
| ng ngtrongmauingdn nmuloavahath ...
Suy gim mPAa dch
Suygmmigndd¢hlas 2 M khdong y . Nguyén nhén co th
do s khi m khuyt h th ng mi$n d%h mang tinh bm sinh do sai sé6t ho
thi u cac gen @ h th ng mign d%h nhn t# cham ho c cé th do m'c phi
sau khi dung thw, Beung th ho c sau khi nim trung. Vi d b nh
Hodgkin (ung th) lam gim 2 M qua trung gian tbao hdc nhiu lo i
virut gi tcact bao ca h th ng mi$n d%h (HIV).
H ich ng suy gim mPA dch m c ph i(AIDS)

Virut HIV la Retrovirut mang genome ARN s i va enzym phién
ma ng c. Bao bc capxit Ia & ngoai lipoprotein. Trén hh v& ngoai cha
cac gai glycoprotein v tr ng I ng phant 120kDa nén g t"t la gp120.
Cacgainay'thvaoth th CDy,nHintrén mtt bao T CQva ith cbao
lat bao ich chinh ca HIV.

Sau khi xam nhp vao t bao, virut ci b&v&ngoai nh enzym tiéu hda
c at bao, sau6 si ARN virut u c sao thanh ADN n nh enzym phién
mang c. SIADNmitnghp c dung lam khuén tng hpsi
ADN m itheoc ch b sung. Hai si xo"n vao nhau b s i ADN xo"n kép
r i vao nhan (khi t bao phan chia) vao tich pvao nhém s'c th ch nh
enzym intergraz. / tr ng thai nay ng i ta g i la provirut. Provirut co th



n+HM im trong t bao vai thang n vai nm. Gen HIV ¢ bi u hi n khi cé
s kichthichcayut phiénmacat baoch g'nvao ulplidaica

provirut. S kich thich nay dn  n phién ma to ARN khac nhau nhARN-

polymeaz cat bao, mts la ARN genome c virut, mts la ARN théng
tin dung t ng h p protein capxit. & capxit kt h p v i ARN genome to

thanh ht virut (virion) chuirangoai I'plivong imi t bao CQ

khac. Ch m t th i gian ng'n sau khi nfm & c6 1-100 t bao cha HIV.

Lic uc ch bov cac th lamgimtc nhanlén ca virut nh ng

sau chung v t qua va ntm ngay cang nhu vao cac tbao T. Da vao s

| ngt bao T trong mau xac %h mc nhidm. Nul ngt bao T
trong mau xung d i 600/ul, bnh nhAan bt umt 2 M qua trung gian
t baovadn nnhmbnhc hi Khimib"t unhim nhiudongt

bao B ¢ hinh thanh va trong huythanh chamtl ngl nlgG, IgM va
IgA nh ng giai onsau ca AIDS,| ng KT gim tngtvacac KT
khang gp120,ang gi m theo.

Li u phap thanh céng nbh  ch ng HIV la dung dideoxynucleozit,
ch y ula azidotimiin ho c zi ovu in. Cac cht nay ¢ ch enzym phién ma
ng ccaHIVvado écntr s t nghpgenome cavirut. Cho n nay
milo ithuccgngchlalamgims ti ntri nthanh AIDS. Cach t nht
v n la phong chng, ngn cin s lay lan theo cac con ng quan h tinh
d) c, tiém chich ma tay va trug mau.

21.10. CAC PH N" NG HUY! T THANH

KT t ntitrong huyt thanh m$n d¥h, do 6 cac phn ng KN-KT
dung khang huyt thanh gi la phn ng huyt thanh hc. Phn ng huyt
thanh dung chn oan KN hoc KT khi & bit mt thanh phn, gi la
ph ng phap chn oan huyt thanh hc.

S kth pgia KN-KT hay ung hn la gia epitop va paratop a
trén ba lc lién kt: L ¢ Vander-Wals, Ic hat tnh i n gi-a cac nhém clc
val cliénktgi-acac cun i hydro.

Phn ng xyratheo hai pha, phau x y ra nhanh," ctrngbis
hpph KN gilapha'c hiuhay pha khéng nhin th. Pha sau » ra
ch m, bi u hi n ra ngoai c6 thnhin thy cnh kttahdcngngKkt.



Phn ng KN-KT ph) thucvao i ukinpH, nhit ,cht ingii, cac
ion N&, CI, Mg™"...Nhi u phn ng xyrakhé nhnbitdo 6 cn céac cht
ch th%mh h ng c u, thu c nhu m hu*nh quang, cht phong x...

Sau ay la cac pm ng chinh:

-Ph n ngktt a Khicho KT phn ngviKN hoatan/ n ng
chuns xuthinta. Phn ng b c ch khi qua ti#a mt trong hai thanh
ph n trén. Phn ng dung xac %h KN khi & c6 $n KT ' ¢ hiu hdc
xac %h KT khi & c6 ¢n KN hoa tan' ¢ hi u.

Coth th chinphn ngktt atrong thch, KN va KT khuch tan
trong th ch, ni g p nhau to thanh vong cung kt a.

-Phn ngngngkt: T ngtac nh phn ngktt anhng o0i h&
KN h-u hinh c6 kichth ¢l nnh h ngcu,t bao visinhvt. KN lién k t
chéo vi KT k tdinh v i nhau to thanh#ng g m c6 th nhin thy bng ni't
th ng.

Cho KN vao day ng nghim ch a khang huyt thanh vi  pha loang
t ng d n. Hi u gia KT (titer) la pha lodng cao nhma v n x y ra ng ng
kKt Vid) vi pha loang 1/20, 1/40, 1/80, ..., 1/640u ng ng k t thi
1/640 la hiu gia KT.

- Ph n ng trung hoax y ra khi KT bao vay, trung hdango ct
vi khu n hd ¢ bao vay virut.

Vi d): KT bao quanh virut va ngng k t virut.

K=thu t mi$n d¥h hu*nh quang: da trén nguyén't la thu ¢ nhu m
khi b%ich thichbib cx c6b cséng' cbhits phatsang. Ging hn
fluorescein phéat finh quang mau vangd con rodamin phat hah quang
mau da cam.



