DUQC LY HOC 2007 - PAI HOC Y HA NOI
SACH DUNG CHO SINH VIEN HE BAC SI PA KHOA

Bai 15: THUOC KHANG VIRUS
(NHOM KHANG VIRUS SAO CHEP NGUGC)

MUC TIEU HOC TAP: Sau khi hoc xong bai ndy, sinh vién c¢6 kha nang:

1. Trinh bay duoc cdc giai doan phdt trién ciia virus sao chép nguoc va vi tri cé thé tac dong
cia thudc.

2. Trinh bay duogc co ché'tic dung va doc tinh ciia zidovudin, nevirapin va indinavir.

Virus gébm c6 loai 1 hoac 2 chudi ADN hoac ARN duoc boc trong mot vo protein goi 1a capsid.
Mot s6 virus ¢6 ca vo lipoprotein, va giong nhu capsid, vo nay c6 thé chia cdc protein khang

nguyén. Virus bat buoc phai séng ky sinh trong t€ bao vat chii, su sao chép cta ching phu thuoc

chil y&u vao cdc qud trinh téng hop clia t€ bao vat cha.

- Loai ADN virus nhu poxvirus (gay bénh dau mua), herpesvirus (gay thuy dau, herpes, zona),

adenovirus (viém két mac, viém hong), hepa AND virus (viém gan B) va papillomavirus (hot
com). Sau khi tham nhap dugc vao nhan t€ bao vat chi, ADN virus dugc sao ma sém vao ARN
bdi ARN  polymerase cta t&€ bao vat chu, ARN  duoc dich ma theo cach thong thuong cua t€ bao
vat chli dé thanh céc protein dic hiéu cia virus. Riéng virus dau mua, do c6 ARN polymerase

riéng nén c6 thé sao chép ngay trong bao twong clia t& bao vat chi.

- Loai ARN virus gom rubellavirus (gay bénh sdi Dic [German measles], rubeon), rhabdovirus
(bénh dai), picoARNvirus (bénh bai liét, viém mang nao, cam lanh), arenavirus (viém mang nao,
sot Lassa), arbovirus (s6t vang), orthomyxovirus (cim), paramyxovirus (soi, quai bi).

V6i ARN virus, viéc sao chép trong t&€ bao vat chu s€ dua vao hoac 1a cac enzym trong virion (hat
virus) dé téng hop ARN , cho né, hoic 1a ARN virus dugc dung nhu chinh ARN _ cia n6. ARN |
duoc dich ma thanh cic protein virus, ké cA ARN polymerase, enzym chi ph6i su tong hop nhiéu
ARN,, virus.

Mot nhém ARN virus trong loai nay la retrovirus cé chita enzym re verse transcriptase (enzym
sao ma ngugc), tao ADN tir ARN virus. Sau d6, ban sao ADN tich hgp vao genom (b gen) ctua
vat cht (lic dé6 duoc coi nhu provirus) va dugc sao ma thanh cd ARN genom va ARN _ dé dich
ma thanh céc protein virus (HIV).

Trong nhiéu bénh nhiém virus, dinh diém cla su sao chép cua virus 12 vao ngay truée lic triéu

chiing 1am sang xuét hién. Vi vay, hiéu qua diéu tri 1am sang t6i uu 12 phai bat dau diéu tri sém.

Céc thuoc khang virus cin phai: ngan can su xam nhap cua virus vao t€ bao va phai cé hoat tinh
v6i virus trong t€ bao, nghia la phai c6 tinh dac hiéu.

Dua vao cac budc trong qua trinh sao chép, nhan doi cua virus ma nghién cttu cac thudc khang
virus, theo bang 15.1

Thuoc khang virus sao chép nguoc (Antiretroviral agents): thuoc chong HI V.

HIV (human immunodeficiency virus) la virus sao chép ngugc. ARN tan cong vao cac t€ bao
lympho CD,, dai thuc bao va t€ bao than kinh soi nhanh (dendritic cells). Nghién ctru vong doi
ctia HIV trong t€ bao chinh 1a tim muc tiéu tac dong ctia thudc.
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Hinh 15.1 duéi day trinh bay céc giai doan phét trién ctia HIV va muc tiéu cé thé tic dong cla

thudc.

Bang 15.1: Cac giai doan sao chép cua virus va muc tiéu tic dong

cua thuoc chong virus

Giai doan sao chép

Cdc nhom thudc

- Bdm dinh va xam nhap
Bam dinh
Xam nhap
- Thao vo
Giai phéng genom cua virus

- Sao ma clia genom virus

- Dich ma cua protein virus
Céc protein diéu hoa (s6m)
Cac protein cau tric (mudn)

- Thay déi sau dich ma

- Tap hgp céc thanh phan cla

virion

- Thodt khdi t€ bao vat cht

- Bay receptor hoa tan, khiang receptor khang
thé tic ché protein két hop.

- Chen kénh ion, chat lam viing bén mang
capsid

Uc ch€ cdc enzym ctia virus: ADN polymerase,
ARN polymerase, reverse transcriptase,
helicase, primase hoac integrase.

- Interferon, antisense oligonucleotid ribozym.

- Céc chat tc ché protein diéu hoa

- Cac chét tic ché protease
- Interferon, cac chat tc ché protein tap hop

Chat tc ché neuraminidase, khdng thé khing
virus.
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Hinh 15.1. Qué trinh pht trién
ctia HIV trong t& bao vat chu

1) Virus gdn vao cdc receptor CD
2) Hoa mang va thodt vo ciia virus
3) Sao chép nguoc twr ARN —
ADN 4) Tich hop cua ADN virus
vao ADN vdt chu

5) Sao ma muén hay su tong hop
protein cua virus

6) Ldap rdp hay t6 hop lai ciia
virus va ndy choi; ©: ARN virus;
¢®. ARN va enzym reverse
transcriptase.

Qua hinh trén, vé ly thuyét, c¢6 thé nghién citu céc thudc tdc dong vao cdc khau sau:

- Ngan can virus gan vao cdc receptor t€ bao (1)

- Ngan can su hoa mang va thoat vo cta virus (2)

- Kim ham su sao chép nguoc tu ARN (3)

- Ngan can su tich hgp ciia ADN virus vao ADN cua t€ bao vat chu (4).

- Ngin can su sao ma muon hay su téng hop protein ctia virus (5)

- Kim ham su lap rap hay su td hop lai ctia virus va su ndy choi (6).

O mbi giai doan trén déu c6 nhiin g co ché dac hiéu va nhiing enzym dic hiéu riéng cho HIV, va
nhu vay ¢6 thé tim ra céc thudc tc ché thich hop cho ting giai doan. Tuy nhién, do nhiéu khé

khan, cac nghién cttu hién nay phan 16n tap trung vao cic loai thudc tc ché€ enzym sao chép
nguoc (reverse transcriptase- RT), protease va integrase.

RT la enzym c6 tac dung chuyén mach don ARN cuia HIV thanh mach kép ADN (giai doan 3
trén so do) trudc khi xam nhap vao nhiém sac thé clia t€ bao vat chi. Thudc tic ché RT ¢6 2 loai:

- Thudc tc ché nucleosid reverse transcriptase (NRTI): tac dung rat sém & giai doan sao chép cua
HIV, ngin can nhiém khuan c4p tinh ctia t& bao, rat it tdic dung trén t€ bao da nhiém HIV. Cic
thuoc nay déu 1a “tién thudc”, ¢ cdu tric tuong tu nhu mot thanh phan ciu tao cia ADN nhung
phai dugc enzym & bao tuong cua t€ bao vat chli phosphoryl héa méi tré nén c6 hoat tinh 1a nhém
thudc quan trong nhét trong cong thitc phoi hop thudc dé diéu tri HIV.

- Thuoc tc ch€ non- nucleosid reverse transcriptase (NNRTI): Thudc tc ché€ enzym sao chép
nguoc khong phéi nucleosid 12 thudc tdng hop c¢6 kha ning gin vao canh vi tri tic dong clia RT,



DUQC LY HOC 2007 - PAI HOC Y HA NOI
SACH DUNG CHO SINH VIEN HE BAC SI PA KHOA

lam thay ddi hinh d4ng cla vi tri ndy nén enzym bi mat hoat tinh. Thudc khong can qua giai doan

phosphoryl héa nhu NRTI va chi ¢6 tac dong trén HIV - 1. Tat cd déu chuyén héa & gan qua Cyt.
P,,, gdy cam ting enzym nén lam tang chuyén héa ctia chinh né (phai tang liéu khi dung kéo dai)

va mot sO thudc dung cung.

Integrase 1a enzym c6 tac dung gam ADN cuia provirus vao nhiém sic thé clia t€ bao vat chi.. Néu

tic ché dugc enzym nay sé lam HIV khong nhan 1én duoc trong t€ bao ky sinh va sé bi tiéu diét.

Hién con la budc nghién cttu & phong thi nghiém.

Cdc protease 1a cidc enzym tham gia trong qud trinh téng hop nhiéu protein cau tric cta 16i virus

va cdc enzym chil yéu, trong d6 ¢6 cd RT va chinh ban than protease. Uc ché protease thi HIV chi
la cac virion (hat virus) khong trudng thanh va khong gay bénh duogc. Vi vay, hudéng nghién ctu

nay rat hap dan.

Trong vong doi cua HIV, cic enzym tac dong nhu sau:

. Mach don ARN RT mach kép ADN
integrase

.ADN  virus nhap vao ADN vat chu

. ADN hoa nhap co ché phién ma binh ARN méi clia virus

rovirus . VN R »
P ) thuong cua té bao vdt chu

pr otease

protein cta virus

Céc thudc chong HIV dang dugc dung (bang 15.3) hién con rat dit va nhiéu thudc con dang &
giai doan thlr 1am sang.

Bang 15.2: Cac thuoc chong HIV

Tén goc Tén thuong mai Hiéu qud khdang HIV

Uc ché nucleosid

reverse transcriptase(NRT)
AZT, Retrovir, Videx EC ++

ddI, Videx ++
DAT, Zerit ++

Zidovudin

Didanosin
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Stavudin ddC, Hivid +
Zalcitabin 3 TC, Epivir ++
Lamivudin

Uc ché nonnucleosid

reverse transcriptase (NNRT) ~ Viramune +++
Nevirapin Sustiva + 4+
Efavirenz

Uc ché protease Invirase, Fortovase 4
Saquinavir Crixivan F++
Indinavir Norvir + 4+
Ritonavir Viracept +++
Nelfinavir Agenerase F4+
Amprenavir Kaletra +++
Lopinavir

Cac thuoc nay phan 16n con dang duoc nghién citu va danh gia trén 1am sang. Du6i day 1a mot s6
thudc dai dién, hién c6 & Viét Nam.

1. THUOC UC CHE NRT
1.1.  Zidovudin (azidothymidin, AZT)

Zidovudin 12 chat tong hop tuong tu thymidin, lic dau dé chong ung thu (Horwitz - 1964), sau
thay c6 tic dung chong virus (Ostertag, 1974) va dén 1985 thi Mitsuya lan dau tién thay cé tac
dung tic ché dugc HIV -1 in vitro

1.1.1. Co ché'tic dung

Sau khi nhap vao t€ bao, zidovudin ciing phai dugc phosphoryl héa 3 lan dé thanh zidovudin 5 -
triphosphat méi cé hoat tinh. Trong t€ bao, dang hoat tinh c6 t/2 =~ 3 gio. Zidovudin 5-
triphosphat tic ché€ tranh chép véi deoxythymidin triphosphat cia RT. Ngoai ra con tranh chap véi

thymidin triphosphat dé tich hgp vaio ADN provirus, lam két thic sém chuéi ADN, tao ra ADN

provirus khong hoan chinh. In vitro, zidovudin choéng duoc HIV - 1, HIV- 2 va cédc virus huéng
lympho T (T cell lymphotropic viruses) ctia nguoi.

1.1.2. Duoc dong hoc

Hap thu nhanh qua tiéu héa va phan b6 vao moi mo, nong do trong dich ndo tuy bang 60% trong

huyét twong. Sinh kha dung khoang 65%; t/2 huyét tuong la 1,1 gio, nhung dang hoat tinh trong

t€ bao c6 t/2 = 3 giv. Thai trir 90% qua than dudi dang chuyén héa va khong chuyén hé a.

1.1.3. Tdc dung khéong mong muon

- Boc tinh chinh la thi€u mau thuong xay ra trong 4 tuan dau (7%), giam bach cau (37%), giam
tiéu cau.
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- Céc tdc dung khong mong muon khéc 1a nhic dau, mat ngu, chdn an, buén non, mét moi, dau
€O XAy ra trong vai tuan dau. Dung thudc chita triéu ching.

- Tac dung phu xuét hién cham hon, sau 6 - 17 thdng 1a tu sic t6 & cdc méng, con co giat, hoi
chiing giong viém nhiéu co.

- Cac thudc tc ché€ phan tng glucuronyl transferase & gan (phan tng giang héa AZT) nhu
acetaminophen, aspirin, indometacin, probenecid s€ lam ting tai bi€n doc tinh vé méau cua AZT
nén can tranh dung chung.

1.14. Chidinh va liéu luong

Uong 200 mg, cach 8 gid/ 1an; hodac 100 mg x 5 1an/ ngay. Dung lién tuc. C6 thé phoi hop véi
thuoc tc ché RT khac hoac thudc tc ché protease.

Ché pham: AZT, Retrovir vién nang 100 mg; lo 200 mg/20 mL.
1.2. Didanosin (ddl)

Didanosin (2', 3' dideoxy inosin- ddI) 1a chat tuong tu nucleosid purin, dugc nghién cttu tir 1989
va dung diéu tri tir cu6i nam 1991. Tac dung ca trén HIV - 1 va HIV- 2.

1.2.1. Coché'tic dung

Sau khi tham nhap vao t€ bao, dudi tdc dung ctia enzym chuyén héa noi bao, didanosin dugc 3
lan phosphoryl héa dé thanh dang c6 hoat tinh 12 dideoxyadenosin triphosphat (dd ATP), tranh
chap véi dATP (deoxyadenosin triphosphat) tc ché€ RT cta virus, dong t hoi ngan can kéo dai
chubi ADN, ngin can tong hop ADN provirus.

1.2.2. Duoc dong hoc

Didanosin bi pha huy nhanh & moi trudng acid, vi vy moi ché phdm uéng déu chia chét trung

hoa pH cua dich vi. Can uéng ldc déi. Uong sau bita an, 1am giam hap thu t6i 50%. Nong do dinh
huyét tuong cta liéu uong 300 mg 1a 1 ug/ mL. Nong do trong dich ndo tuy biang 20% néng do
huyét tuong. Thoi gian ban thai 1a 0,6 - 1,5 gio, nhung t/2 trong t&€ bao ctia ddATP 1a 8 - 24 gi¢
nén chi can uong 2 lan/ ngay. Thai trir qua than.

1.2.3. Tdc dung khong mong muon

- Viém tuy va viém than kinh ngoai bién thuong gap nhat, lién quan dén liéu dung, nhat 1a khi
liéu > 12,5 mg/ kg. Ty 1é thudng gap 1a 6 - 28%.

- Tiéu chdy: 17%, gan 2% la trudng hop ning
- Cé4c 16i loan khéc: khoang 2% gom budn non, non, sot, rét run, nhitc dau, dau co, ddi acid uric...

- Mot s6 roi loan sinh héa- huyét hoc gidm bach cdu, gidm tiéu ciu, thi€u mau, tang
transaminase. Khong lién quan dén liéu di€u tri.

1.2.4. Chi dinh, liéu luong

Dung cho tré em trén 6 théng tudi va ngudi 16n bi nhiém HIV k hong dung nap v6i AZT hoic
dung AZT > 4 thang nhung bénh it thuyén giam.

Nguoi 16n: 200 mg x 2 1an/ ngay. Giam li€u néu nhe can.

Tré em, dua theo dién tich co thé:
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0,8- 1,2 m*: 75 mg x 2 1an/ ngay
0,5- 0,7 m* : 50 mg x 2 lan/ ngay

Phai udng lic doi, trudc bita an 1 gio. Nhai nat vién thuoc hoac hoa vao nudc cho that tan roi
uong ngay.

Didanosin (Videx) vién nén 25, 50, 100, 150 mg; bot hoa tan dung cho tré em: 100, 200 mg.
2. THUOC UC CHE NNRT
Nevirapin

2.1.  Co ché tdc dung: Nevirapin khuéch tdn vao trong t&€ bao, gin vao RT, lam thay déi hinh
ddng va bat hoat enzym. Tdc dong manh trén HIV - 1, ké ca cdc virion ngoai t& bao.

2.2.  Dugc dong hoc. D& hdp thu qua dudng tiéu héa, thim duoc qua rau thai va sita. Nong do
trong dich ndo tuy bang 45% noéng do huyét tuong. Thoi gian ban thai 1a 25- 30 gio.
Chuyén héa & gan qua cytocrom P .

2.3.  Téc dung khong mong mudn: phat ban, sot, nhiic ddu ngt ga va tang transaminase.
2.4.  Liéu lugng: Nevirapin (Viramune) vién 200 mg x 1- 2 vién/ ngay.

3. THUOC UC CHE PROTEASE

3.1. Indinavir

Uc ché dic hieu HIV- 1 protease

Dung két hop v6i mot thudc tic ché RT dé lam cham khang thudc. Uong 800 mg, c4ch 8 gid uéng
1 1an; dé duoc hap thu t6t, nén uéng cach bita an 2 gio. Vien 200, 400 mg.

Tac dung khong mong mudn: ting bilirubin mdu, so6i than (nén uoéng nhiéu nuéc), budn non, tiéu
chay, giam ti€u cau. Indinavir Gc ch€ manh cytochrom P, nén cé tuong tic véi nhiéu thuoc
chuyén héa qua cytochrom nay.

3.2. Ritonavir
Uc ché dic hieu HIV - 1 protease
Sinh kha dung 60- 80%. Uéng liéu 600 mg x 12 gio/ 14an.
Téac dung khong mong muon: roi loan tiéu hoda, té bi, tang transaminase, tang triglycerid mau.
Ciing ttc ch€ manh cytochrom P, nhu indinavir nén c¢é tuong tic véi nhiéu thuoc.
Ritonavir (Norvir): vién nang 100 mg, dung dich uéng 80 mg/mL.
Nguyén tdc sit dung thuoc chong HIV
Sau nhiéu nam theo ddi diéu tri, WHO da dua ra mot s6 khuyén cdo sau:
- C4c liéu phdp diéu tri phai theo huéng dan toan qudc. Liéu phap hang dau c6 thé 1a:
AZT + 3 TC + Nevirapin
AZT + 3 TC + Nelfinavir
AZT + 3 TC + Lopinavir/ indinavir/ Saquinavir



DUQC LY HOC 2007 - PAI HOC Y HA NOI
SACH DUNG CHO SINH VIEN HE BAC SI PA KHOA

- Stt dung 2 thudc khong con duoc coi la thich hop.

- Su tuan thu ¢6 ¥ nghia quan trong hon su lua chon thudc.

- Phu nit mang thai va tré nho cling phai duoc diéu tri phoi hop thudc téi uu.
CAU HOI TU LUONG GIA

1. Trinh bay cdc giai doan phdt trién trong té"bao vdt chii cii a virus sao chép nguoc (HIV )
va cdc vi tri ¢é thé' tdc dong cuia thuoc.

2. So sdnh co ché'tdc dong va doc tinh cua zidovudin, nevirapin va indinavir.



