CHUONG 4

ANH HUONG CUA CAC YEU TO MOI TRUONG DEN SU SINH
TRUONG CUA VI SINH VAT

MH11-04

Gi6i thiéu: Vi sinh vat hoat dong trong mdi truong tu nhién hay trong co thé
dong vat thi chiing ciing phai chiu anh huéng bai nhitng yéu t6 dén sy sinh trudng
phat trién cua vi sinh vat.

Muc tiéu:

- Kién thtrc: Trinh bay dugc dic tinh vé dinh dudng, sy phat trién va cac yéu
t6 anh huong dén cac qua trinh sinh truéng va phat trién ¢ vi sinh vt

- K¥ ning: Panh gia dugc cc yéu té anh huong dén su sinh truong vi sinh vat

- Nang lyc tu chu va trach nhiém: Co y thirc vé loi ich cua viée hoc tap, tir d6
co thai dg hoc tap ding dén; y thire tu hoc hoi nang cao trinh do.
1. Yéu té vat ly
1.1. P am

Moi hoat dong séng ctia vi sinh vat déu lién quan dén nudc. Trong té bao vi
sinh vat, nudc chiém ty 1€ kha cao (ném men 73-82%, nAm mdc 84- 90%, vi khuan
75-85%). Vi vay thiéu nudc té bao co thé bi chét do hién tuong loai nude ra khoi
té bao.

Su dé khang cua vi sinh vat véi trang thai kho phu thude vao:

- Ngudn gdc cta vi sinh vat: Vi sinh vat trong khong khi chiu kho tot hon vi
sinh vat séng trong nudc.

- Loai vi sinh vat: Xa khuan chiu kho tdt hon vi khuén, vi khuan chiu kho tdt
hon ndm mdc,...

- Trang thai té bao: Té bao gia, té bao c6 nha bao chiu kho tot hon té bao
non. & trang thai kho hau hét cac vi sinh vat déu bi trc ché, ngiimg qua trinh sinh
truong va phat trién, nhung néu c¢6 do am thich hop chung lai hoat dong tré lai.
Nguoi ta tng dung dic tinh ndy trong bao quan ndng san, thuc pham va cac nguyén
vat liéu khac bang cach phoi kho, siy khé.

Trong phong bénh cho gia suc, didu quan trong 1a giit cho chudng trai luén
kho réo, thodng mat dé han ché sy phat trién ctia céc vi sinh vat gay bénh.

Am do > 70%, su dé khang voi trang thai kho cia nhom xa khuan > vi khuan
> nam mdc
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Nhom vi sinh vat Am @ toi thiéu

Phan Ién vk gram (-) 0,97
Phan 16n vk gram (+) 0,90
Phan 16n nam 0,88
Phan 16n nam soi 0,80
Vi khuan wa man 0,75
Mot s6 ndm sgi khac 0,60

1.2. Nhiét d%

Vi sinh vat can mot khoang nhiét d¢ thich hop cho hoat dong séng cua no.
Pham vi nhiét d6 d€ vi sinh vét c6 thé ton tai 1a tir 0°- 90° C. C4c nhom vi sinh vat
khac nhau, c6 pham vi nhi¢t do sinh trudng khac nhau dugc xac dinh béng pham
vi tir nhiét do t6i thiéu toi nhiét do t6i da. Pham vi nay duoc goi 14 gidi han nhiét
do sinh trudng .

Vi du: vi khuan nhiét than c6 thé sinh trudng dugc trong khoang tir 12°—
42°C, trong d6 c6 mot nhiét do toi thich, & d6 vi sinh vat co thé sinh trudng tbi da.
Vi du vi khuan nhiét than thich hop nhat v6i nhiét ¢6 37°C. Vi khuan gram duong
chiu dugc nhiét 6 lanh tét hon so voi vi khuan gram am

Can ctr vao gio1 han nhiét d§ sinh trudng cod thé chia vi sinh vat 1am 4 nhom:

- Vi sinh vat ua lanh: sinh truéng & nhiét do 0°C, 15°— 20°C gbém cac vi sinh
vat séng o ao hd, song ngdi, hd siu, day bién hoic trong phong lanh bao quan thuc
pham.

- Vi sinh vat wa am: 20° — 25°C, 30° — 37°C, 40° — 45°C: chiém dai da sb cac
vi sinh vat nhu nAm méc, ndm men, vi sinh vat hoai sinh va vi sinh vat ky sinh, vi
sinh vat gay bénh.

- Vi sinh vt ua nhiét: 45° -50°C, 50° — 60° C, 60° — 80°C: d6 1a xa khuan,
nam méc, vi khuan c6 nha bao, gip & bii rac, dong phan, sudi nudc néng va nai
lura.
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- Vi sinh vat chiu nhiét: sinh truong trén nhi¢t do s61 cia nudc. Néu nhiét do
nam ngoai pham vi nhiét do sinh truong s¢ anh huong dén vi sinh vat.

Nhiét do sinh truong cua cac nhom VSV

Ua lanh Ua nhiét Ua siéu
: nhiét

r

Ua am

1.3. Ap suat tham thau

Su chénh léch nong d6 ctia mot chat gitra hai bén mang sinh chat giy nén mot
ap suat tham thau. Ap suat tham thau va ap lyc thay tinh cling anh hudéng dén su
phat trién cua té bao vi khuan.

Vi vay, khi dua vi sinh vat vao mdi truong nhiéu dudng, mudi, tirc 13 moi
truong uu truong thi nude trong té bao vi sinh vat bi rt ra ngoai, gy co nguyén
sinh, do d6 ching khong phan chia duoc.

Mbi truong wu truong: dung dich dudng cao (50 - 80%), mudi cao (10 -15%)
té bao mat kha nang hat nudc va céac chét hoa tan, t& bao chiu trang thai kho sinh
1y, bi co nguyén sinh chit va c6 thé chét néu kéo dai (ap dung ngdm rau trong nudc)

MBoi truong nhuoc truong nude s& xam nhap vao té bao, ap luc bén trong té
bao tang Ién, té bao bi truong nude gay chét néu kéo dai.

Trong thyc té ngudi ta 4p dung hién twong nay dé bao quan ca bang mubi,
mudi dua, bao quan trai cay.

Vivay

- Nhém vi sinh vt wa mén phat trién trong méi truong c¢é nhiéu muoi (NCI
>0,2M): Halococcus morrhueae, Staphylococcus, ...

- Nhom vi sinh vdt khong wa man (<0,2M): Enterobacteria, Pseudomonas, ...
1.4. SoNng siéu am

So6ng am thanh dic biét 1a trong ving siéu 4m c6 anh hudng 16n dén sy phat
trién ctia vi khudn. Véi tan s 8.800-8.900Hz xir 1y trong 40-60 phut s& giam 99%
vi khuan. Cac té bao sinh dudng bi chét nhanh chong, té bao non man cam hon
nhiéu so voi té bao gia.
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Man cam nhét 1a tac dung cta song siéu am 1én cac té bao hinh soi, it man
cam nhét 13 cac té bao hinh cau. Nhung séng siéu 4m hau nhu khong co tac dung
v6i cac bao tir va cac té bao vi khuan khang acid.

Do tac dung cua si€éu am ma do nhdt cua moi trudong tang 1én, xuét hién céc
chét nang cao stc cing bé mit va trong nguyén sinh chat hinh thanh bot khi nho.
Két qua 1a té bao bi huy hoai.

Hién nay nguoi ta ing dung si€u am dé thu nhan cac ché phdm v6 bao hoac
dé tach cac enzym noi bao, phan 1ap mot so thanh phan cua té bao, riboxom, thanh
té bao va mang t€ bao chat.

1.5. Tia birc xa

Pa s6 cac vi sinh vat sinh truong khong can anh sang, trir nhém vi sinh vat
c6 sic té quang hop. Cac tia sang co chiéu dai budc song tir 10.000A° trd xudng
déu gay tac hai cho vi ssinh vat. D6 1a anh sang mat tro1, tia UV, tia B, tia alpha,
tia gama va tia X. Nang luong cia tia ty 16 nghich voi chiéu dai budce song nén tia
cO budc song cang ngan thi tdc dung cang manh.

+ Tia tir ngoai: UV c6 bude song 100 — 3.000 A°, tic dung cua tia nay la
gay kim ham sy sinh truong, dot bién gen ddi vdi vi sinh vat.

Tia tr ngoai giy quang oxy hod trong nguyén sinh chét, tac dong dén axit
nucleic, protein, nucleoprotit, gdy chuyén hod cac bazd pyrimidin tao ra hydrat
pyrimidin hodc dime pyrimidin do d6 gay dot bién hoic giét chét té bao.

Tia tor ngoai chi xuyén qua dugc 16p nudc trong hoac thuy tinh mong nén
duoc sir dung dé khir trung khong khi budng cdy vi sinh vat, budng mo.

+ Anh sang mat troi: da s6 vi sinh vat bi 4nh sdng mit troi e ché hodc tiéu
diét do anh sdng mat troi giau tia tor ngoai.

Nguoi ta st dung anh sang mit troi dé lam kho hodc tiéu doc vat dung
nguyén liéu bang cach phoi nang.

2. Yéu t6 hoa hoc
2.1. pH moi truong

Do pH rat can cho sy sinh truong va phat trién cta vi sinh vat do anh hudng
tryc tiép ti qua trinh trao d6i chét cua té bao, do sy anh hudng dén sy hoat dong
clia enzyme, nong do cuia ion H* anh huong dén dién tich bé mat, sy phan ly cua
mudi khoang do d6 anh huong dén do tham thau, sy van chuyén cac chit qua mang
té bao trong qué trinh trao doi chat.

52



MBbi loai vi sinh vat c6 mot gidi han pH sinh trudng d6 1a gidi han pH tir cuc
tiéu dén pH cuc dai, trong dé c6 do pH t6i thich hop, dua vao giéi han pH sinh
tredng vi sinh vat lai chia lam cac nhém:

-Vi sinh vat ua pH trung binh pH tir 6,5 — 7,5.

-Vi sinh vét wa kiém pH tir 7,5 — 8,5.

-Vi sinh vét chiu kiém pH t6i thich> 9,5.

Vi du: Vibrio cholera pH thich trng =9.

-Vi sinh vat ua axit nhe pH tir 6 — 6.5.

-Vi sinh vat ua axit pH tur 5 — 6.

-Vi sinh vat chiu axit pH tir 1 — 5.

Ung dung: diéu hoa d6 pH trong méi trudng nudi cy vi sinh vat.
2.2. Oxy

Oxy 1a chét c6 vai trd quan trong trong sinh trudng cia vi sinh vét. oxy can
cho mot s6 nhom vi sinh vat nhung lai gay doc cho cac nhom khac. Xét trén co so
thich rng v61 oxy, vi sinh vat dugce chia lam 3 nhom:

- Vi sinh vat hiéu khi: can oxy trong qua trinh sinh trudng.

- Vi sinh vat ky khi: khong can oxy trong qua trinh séng, tham chi oxy con
gay doc cho ching.

Boi vi trong quaé trinh khai thac nang lugng tir co chat (thire an) néu c6 mit
Oz, san pham cubi cung sé& cho ra H,O,. Pay 1a chit oxy hod manh c6 thé giét chét
vi sinh vat..

O vi khuan hiéu khi, trong hé enzyme cta chung c6 enzyme catalaza va
peroxydaza phan huy H,O,, vi khuan yém khi khong c6 2 enzyme ndy nén néu co
oxy, lap tirc H,O, dugc tao thanh va giét chét chung.

-Vi sinh vat tuy nghi: c6 thé sinh truéng & diéu kién di oxy, thiéu hoic khong
c¢6 oxy. Trong diéu kién khong c6 oxy, ching khai thac ning luong bang phuong
thirc 1€n men.

2.3. Céac chat diét khuan (sat trang)

Cac chat khir trang tiéu doc gom tat ca cac chat hoa hoc gay hai cho vi sinh
vat nhung ciing giy hai cho dong vat. Chiing bao gém nhiéu chat, tir nhiéu nguén
gbc c6 thanh phan hoat chat va co ché tac dung khac nhau.

Can clr vao murc do tac dung ciia chung véi vi sinh vat dé phan biét tén goi
clia cac chét sau:
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- Chét sat trung hay chét tiéu doc: Chi cc chét co tac dung tiéu diét dugc vi
sinh vét nhung khong giét duoc nha bao cau ching.

- Chét diét khuan: La nhimg chit co thé tiéu diét dugc toan bo vi sinh vat, ké
ca nha bao.

- Chét trc ché: La nhimg chat chi 1am ngimg qué trinh sinh truéng va phat
trién ctia vi sinh vat, té bao vi sinh vat khong bi diét ma ¢ trang thai tiém tang.

- Chat khang khuan: La nhimg chat 1am nglrng qua trinh sinh trudng va phat
trién ctia vi sinh vat nhung té bao vi sinh vat c6 thé bj tiéu diét.

Mdt chit hoa hoc ¢6 thé 1a chit sat trung, Uc ché, diét khuan tuy thudc vao
néng dd, thoi gian tdc dung, loai hinh vi sinh vat bi tac dong va céc yéu t6 khac.

3. Anh hwéng ciia cac yéu to sinh hoc

Nam 1928 A. Fleming phét hién thay su trc ché cia ndm penicilium d6i voi
Staphylococcus aureus khi chiing moc canh nhau. Ong di nghién ciru k§ vé nam
nay va chat tiét ciia no, phat hién ra khang sinh penicilin dau tién vao 1940. Céc
nha khoa hoc d tach chiét penicillin va dung chita bénh do vi tring gy ra, ngdy
nay c6 nhiéu khang sinh méi duoc chiét xuat dé chira bénh.

3.1. Chat khang sinh

Chét khang sinh 1 nhitng hop chat hoa hoc cha yéu do vi sinh vat sinh ra
trong qua trinh séng, ngay & nong do thap ciing c6 kha nang trc ché hodc tiéu diét
vi sinh vat mot cach chon loc.

MBOi loai khang sinh chi tac dong 1én mot vi khuén hodc mdt nhom vi khuan
nhat dinh.

Co ché tac dung: khang sinh tac dong 1én vi khuan ¢ 3 hudng chi yéu:

+ Lam ngimg qua trinh tong hop mang té bao hodc pha huy té bao, gy réi
loan chtrc ning ctia mang nguyén sinh chét, dic biét 1a chirc ning tham thau chon
loc do d6 1am nglmg qué trinh trao d6i chat. thudc vé hudng tac dong nay co:
penicillin, bacitraxin, vancomycin.

+ Lam ngung qua trinh tong hop protein cta té bao vi sinh vat hodc xtc tién
viéc tong hop 1én protein khong c6 quan hé dén té bao. Thudc vé hudng tac dong
nay co: streptomycin, kanamycin, tetracycline....

+ Uc ché tong hop axit nucleic, ngin can sy sao chép AND, ngin can su
tong hop ARN polymetaza. Cic khang sinh nay goém co: actinomycin,
novobioxin...

3.1.1. Khang sinh tw vi sinh vt
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- Khang sinh tir vi khuan: khang sinh c6 ngudn gdc tir vi khuan khéng

nhiéu: 7 7
Vi khuan Khang sinh Pho tac dung
Bacillus licheniformis Bacitdraxin Gram +
Ba. polymixa Polimycin Gram- va Gram+
Bac. brevis Tirotricin Tu cau, lién cau

+ Baxitraxin: thu dugc #ir Bacillus licheniformi. La chit mau tring tan
trong nudc, rugu. Co tac dung manh vai vi khuan gram duong. Dung chira cac bénh
nhiém tring, viém va dung trong chin nudi, bao quan ché bién thuc pham.

+ Polimixin: thu duoc tir Bac. Polymixa. La chat két tinh mau trang tan
trong nudc, ruou. Co tac dung manh trén vi khuan gram duong va gram am. Dung
chira cac bénh nung mil, va bénh ngoai da.

- Khang sinh tir xa khuan: khang sinh tur xa khuan chiém mot sb luong 16n
trong d6 c6 nhiéu khang sinh quan trong:

Xa khuan Khang sinh Pho tac dung
Streptomyces griceus  Strepstomycin (A, B, C) Gram am
Actinomyces fradiae ~ Neomycin Gram® va Gramr

Act. kanamyceticus Kanamycin Gram -

+ Streptomycin: thu dugc tr streptomyces griceus (Actinomyces
streptomyxin): chat kiém tan trong nudc, khé tan trong dung méi hitu co. Chong vi
khuan gram a4m manh (Bacilus, Brucella, Mycobacterium, Pasteurella,
Salmonella). it doc nhung dung kéo dai s& anh hudng dén than kinh thinh giéc.

+ Neomycin: thu duogc tir Actinomyces fradiae hay mot s6 khac, 1a chat kiém
khong mau, mudi clia né tan trong nudc khong tan trong dung méi hiru co. Chdng
vi khuan gram duong va am, dac biét vdi cac vi khuan d3 quen v6i khang sinh khéc.
Dung dé chira viém, nhiém tring, it doc nhung c6 thé gay di tng do dung lau.

+ Kanamycin: thu dugc tir Actinomyces kanamyceticus. Dung tri duong rudt
do vi khuan gram am, cac bénh do tu cau, bénh lao

+ Tetraxilin: nhom nay bao gom clotetraxin, oxytetraxilin, tetraxilin.

- Khéang sinh tir nam modc: khang sinh tir nam moc c6 s lugng 16n, nhung
do doc luc cao nén it dugc dung trong thuc tién, ngoai mdt so loai:
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Xa khuéan Khang sinh Pho tac dung

Penixillium Penecilin, G, F, K, Gram +
Chrysogenum XV, O

+ Penicilin: thu dugc tir nAm mdc Penicilium chrysogenum. Cé hoat tinh
manh ddi véi vi khuan gram duong. Thuong dugce sir dung dé chita cac bénh nhiém
trung, vét thuong c6 mu. it doc nhung d& gay di tng nén khi dung phai th.

3.1.2. Khang sinh tw thuc vat: cé trong than, 14, qua cua nhiéu loai thyc vat trong
tu nhién c6 chira nhiing chét ¢6 kha nang gay uc ché hodc tiéu diét vi sinh vat dugc
goi chung 1a Phytonxit — khang sinh thuc vat

+ Alixin: 14 hoat chat co tinh khang sinh tim thdy trong t6i. C6 tic dung véi
nhiéu vi sinh vét nhu Staphylocooccus, Streptococcus, Salmonella, E.coli, Shigella.
Dung chira mdt s6 bénh nhu nhiét than, bach hau, lao, cam.

Con thay ¢ céc loai khéc:
Saponin (bd két): tiéu doc, chira nhot
Ocubin (14 mi dé): tri viém khi quan, dau mat do

3.1.3. Khdng sinh tir déng vat: co thé dong vat ciing cho nhitng chat khang sinh
nhu:

+ Lysozyme: ¢6 trong nudc bot, nudc mit, dich niém mac, huyét thanh c6
tac dung lam dung giai vi khuan

+ Khang thé: trong huyét thanh hay trong sita dau ciia dong vat

+ Exitrin: chiét tir hong cau dong vat, cé tac dung chong lai cac lién, tu cau
khuan.

3.1.4. Tinh khang thuéc cia vi sinh vit

+ Sau khi st dung rong rai mdt loai khang sinh nao do trong moét thdi gian
dai, nguoi ta phat hién ngdy cang nhiéu loai vi khuan c6 kha ning chéng lai tac
dung tri li€u cua loai khang sinh d6. Hién tugng nay goi la sy khang thude cua vi
sinh vat.

+ QuA4 trinh hinh thanh tinh khang thubc ctia vi sinh vat phu thudc vao nhiéu
yéu t6:

Nong d6 va ban chat ctia chat khang sinh
Cach str dung va thoi gian tdc dong

Co ché tac dung cua khang sinh
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Dac tinh cua vi sinh vat
3.2. Khang thé

Khang thé 1a nhitng phan tr dugc san xuét boi té bao lympho B, mot loai té
bao cua hé théng mién dich thu dugc. Khang thé hoat dong voi tu cach 1a cau ndi
giita vi sinh vat gdy bénh véi té bao thuc bao.

Tir @6 chiing ta c6 dinh nghia khang thé: Khang thé 1a cac globulin trong mau
cua dong vat, c6 kha nang lién két dic hiéu véi khang nguyén da kich thich sinh ra
n6. Khang thé chu yéu duoc tim thiy trong huyét thanh ctia dong vat, do vay huyét
thanh chtra khang thé dic hiéu khang nguyén dugc goi 1a khang huyét thanh.

Khang thé ciing c6 thé duoc tim thay trong cac dich thé khéc cta co thé, nhu
sita. Nhitng khang thé c6 san trong sita hay huyét twong ciia ngudi, dong vat tir
trude khi co su tiép xtc voi khang nguyén goi 1a khang thé tu nhién hay khang thé
khong dic hi¢u.

Khéng thé dic hiéu 1 khang thé dugc sinh ra do kich thich ctia khang nguyén

(vi sinh vat) va két hop dic hiéu véi khang nguyén ay. Khi khang nguyén va khang
thé twong tmg két hop voi nhau s& xay ra phan tng ngung két.
3.3. C4c chat tiéu ddc va khir trang

C4c chat khir tring tiéu doc gom tat ca cac chat hoa hoc gay hai cho vi sinh
vat nhung ciing gay hai cho dong vét. Ching bao gdm nhiéu chat, tir nhiéu ngudn
gbc ¢ thanh phan hoat chat va co ché tac dung khac nhau.

Can ctr vao murc do tac dung cia chung véi vi sinh vat dé phan biét tén goi
clia cac chét sau:

- Chat sét trung hay chét tiéu doc: chi cac chat co tac dung tiéu diét duoc vi
sinh vt nhung khong giét duoc nha bao cua ching.

- Chat diét khuan: 1a nhitng chét co thé tiéu diét duoc toan bo vi sinh vat, ké
ca nha bao.

- Chét trc ché: 13 nhimg chit chi lam ngimg qué trinh sinh trudng va phat
trién ctia vi sinh vat, té bao vi sinh vat khong bi di¢t ma ¢ trang thai tiem tang.

- Chat khang khuan: 1 nhimg chat 1am ngimg qua trinh sinh truéng va phat
trién ctia vi sinh vat nhung té bao vi sinh vat c6 thé bi tiéu diét.

Mt chit hoa hoc ¢6 thé 1a chat sat trung, rc ché, diét khuan tuy thudc vao
néng dog, thoi gian tdc dung, loai hinh vi sinh vat bi tdc dong va cac yéu tb khac.
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Tiéu doc khtr tring ddc biét quan trong trong nhiéu linh vuc nhu cong nghé
sinh hoc, bao quan, ché bién, du trir thirc an, y hoc, th y hoc, phong trir dich bénh
va nhiéu linh vuc nghién ctru khac.

Y nghia ciia tiéu ddc, khir trung

- Tranh sy 1ay nhiém, gay nhiém vi sinh vat tir noi ndy sang noi khac, tir vat
nay sang vat khac, tur vat thé nao d6 sang co thé dong vat

- Pam bao dd chinh xac cua thi nghiém, sy thuan khiét trong cong tac vi sinh
vat nhu nudi cdy, phan lap, giit giong

- bam bao su bao quan lau dai, moi truong dinh dudng, thude, thuc phém va
cac dung cu tinh sdo khac

Nhitng nhan td 6 quan hé dén tiéu doc, khur trung co nhiéu, vi vay can luu
¥ dén mdi quan hé giira cuong do, ndng do ctia cac chat str dung, thoi gian tac dung
va ddi tuong can dugce tiéu doc, khir trung.

Phwong phap tiéu doc, khir trung

- Phuong phap co giéi: bao gé)m quét don, lau chui, rtra, cao, nao vét,..

- Phuong phap vat ly: dung strc nong kho (ho néng, dot, phoi, siy, hap
kho), strc nong udt (dun sbi, hap uét co ap luc), dung cac tia birc xa

- Phuong phap hoa hoc: 1a bién phap hay sir dung, muc dich lam dong von
protein hodc phé hity protein ciia vi sinh vat, cac hao chat thuong dung dudi 3
dang: bot, khi, dung dich

- Phuong phap sinh vat hoc: trong phan, nudc tiéu va cc chét thai ¢ nhiéu
vi sinh vét 1én men, nén c6 thé dung phuong phap 1 kin cac chat nay lam cho
nhiét d6 18n cao téi 75°C va kéo dai trong nhiéu ngdy nén co thé tiéu diét duoc
nhiéu loai vi sinh vat gay bénh.

- Tiét trung: 1a ti€u diét hoan toan vi sinh vat ké ca nha bao va bat hoat
virus hodc tach bd chiing hoan toan ra khoi vat can tiét tring

Bién phap

- Khi néng kho: st dung ti sy 170 — 180° C trong 1 — 2 gid. Ap dung cho
cac vat thuy tinh, kim loai, dd gém

- Hoi nong cang: st dung 10 hﬁp uét. Ap dung cho cac dung cu kim loai, do
vai, cao su va dung dich long

- Tia gama

- Loc vo trung: chét 16ng chat khi néu khong thé dung nhiét do dugc thi
phai dung loc vo tring nhu vacxin, huyét thanh, khong khi, nuéce udng,...
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4. Thuc hanh (xem bai 2 va bai 6 phan huéng din thuc hanh)

Cau héi on tap

1. Néu céac yéu t6 anh huong dén sy phat trién vi sinh vat. Giai thich?
2. Trinh bay phuong phap khir tring bang tac nhan vat 1y?

3. Trinh bay phuong phap khtr tring bang tac nhan hoa hoc?

4. Trinh bay phwong phap khir tring bang phap sinh hoc?
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CHUONG 5

VIRUS HQC
MH11-05

Gioi thiéu: Virus cling thuoc nhom vi sinh vat, co cAu tao té bao don gian.
Virus sdng ki sinh trén co thé séng. Cac dic diém vé hinh thai, cu tao va tinh gay
bénh ctia moi virus khac nhau

Muc tiéu:

- Kién thtc: Nam duoc hinh dang, cAu tao, sinh san va ung dung cua virus
trong chan nuoi thu y thuong gap.

- K¥ nang: Néu duoc dac diém hinh thai, ciu tao cia virus. Ung dung cla
virus trong doi song.

- Nang lyc tu chi va trach nhiém: Co y thirc vé loi ich cua viée hoc tap, tir d6
c6 thai do hoc tap ding dan; y thirc ty hoc hoi nang cao trinh do.

1. Dac tinh chung cua virus

Virus 14 nhém vi sinh vat chua c6 ciu tao té bao, c6 kich thudce vo cung nho
bé, ¢ thé chui qua mang loc vi khuan. Nho ¢6 sy phat trién nhanh chéng cua ki
thuat hién vi dién tir, siéu ly tAm, nudi cay té bao ... nhitng thanh tyu nghién ctru vé
virus da duoc déy manh, phat trién thanh mot nganh khoa hoc goi la virus hoc.

Virus khong c6 kha nang séng doc 1ap ma phai song ky sinh trong cac té bao
khéac tir vi khuan cho dén té bao dong vat, thuc vat va nguoi, gy cac loai bénh
hiém nghéo cho cac d6i twong ma ching ky sinh. Vi du nhu bénh AIDS.

Virus 1a nhém vi sinh vat dugc phat hi¢n ra sau cung trong cac nhom vi sinh
vat chinh vi kich thudc nho bé va cach séng ky sinh ctia chiing. Ngudi phét hién ra
virus 1an d4u tién 1a nha bac hoc nguoi Nga - Ivandpski. Ong 1a mot chuyén gia
nghién ciru vé bénh kham ciy thude 1a.

Khi nghién ciru vé bénh nay ong da phat hién ra rang: Dich loc cua 14 cay bi
bénh khi cho qua mang loc vi khuan van c6 kha nang gay bénh. Tir d6 6ng rut ra
két luan: Nguyén nhan gy bénh dém thudc 13 phai 1a mot loai sinh vat nho hon vi
khuan. Phét hién nay dugc cong bd nam 1892, 6 nam sau, nam 1898, nha khoa hoc
ngudi Ha Lan Beijerinck ciing nghién ctru vé bénh kham thudc 13 va c6 nhing két
qua tuong ty, ong dit tén mam gy bénh kham thudc 14 1a virus. Tiép d6 nguoi ta
phat hién ra mot s6 virus khac gy bénh cho dong vat va ngudi. Dén nam 1915 da
phat hién ra virus ky sinh trén vi khuén, goi 1a thuc khuan thé (Bacteriophage).

Cdc tinh chat chung cua virus
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+ C6 kich thudt vo cling nho bé, chi tir hang chuc dén hang trim nanomet,
nhung van c6 kha ning biéu hién nhimng tinh chit co ban cua sy sdng

+ Khong c¢o6 cau tao té bao, chi l1a vat chat song don gian chira mot loai axit
nucleic va dugc bao boc bang mot 16p protein, 16p nay c6 nhiém vu bao v¢ axit
nucleic voi ngiing tac dong bén ngoai va gitip cho virus bam vao té bao.

+ Khi virus 3 xAm nhap vao trong céc té bao, hé théng thong tin di truyén
& trong axit nucleic ctia virus diéu hanh su tong hop céac thanh phan cu tao nén
virus.

+ Virus khong c6 trao ddi chét, khong c6 enzyme ho hip va enzyme chuyén
hoa, vi vdy virus bat budc ki sinh noi bao tuyét d6i, tach khoi té bao chi, virus
khong ton tai dugc.

+ Virus khong nhéan 1én trong moi truong dinh dudng binh thudong, moi
truong dinh dudng cua virus 1a: cac hop chit clia axit amin, moi trudng tong hop
nhan tao, moi truong té bao t6 chirc séng. Trong té bao virus nhan 1én theo cap sb
nhan.

Thanh phdn hod hoc rdt don gidn chi bao gém protein va acid nucleic

Virus ¢6 kha ning tao thanh tinh thé: virus 1a tén chung chi loai vi sinh vat
gy bénh, tuy timg ltc, tuy timg giai doan, chirc ning clia virus ma virus ¢ thé chia
ra:

+ Viron (hat virus) 1a hat virus hoan chinh, ¢6 cdu trac thanh phan hoa hoc
va nhitng dac tinh co ban cua virus, ¢6 kha nang gay bénh.

+ Vegitative virus (virus dinh dudng) la dang axit nucleic ctua virus sau khi
da xam nhap vao té bao cam nhiém, day 1a dang virus sinh san, né lam khéi phat
qua trinh tai tao lai virus dé tao nén cac hat virus méi.

+ Viroit (so1 virus) la virus khong hoan chinh chi c6 axit nucleic, khong co
protein bao boc, con goi 1a sgi axit nucleic c6 kha nang gdy bénh.

+Virus thiéu hut (defective virus) 1a nhitng hat virus khiém khuyét mot vai
thanh phan ciu tric trong qua trinh sao chép, nhiing hat virus nay c6 thé giao thoa
v6i cac hat virus binh thudng (virion) dé tao thanh nhiing hat virus hoan chinh.

2. Hinh dang va céu tao ciia virus
2.1. Hinh dang va kich thuéc cua virus

Virus c6 kich thudc rat nho bé, co thé lot qua mang loc vi khuan, chi co thé
quan sat chung qua kinh hién vi dién tir. Kich thudc tir 20 x 30 dén 150 x 300
nanomet.
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Nho k§ thuat hién vi dién tir, nguoi ta phat hién ra 3 loai hinh thai chung nhét
ctia virus. D6 13 hinh cau, hinh que va hinh tinh tring.

Hinh que dién hinh 13 virus ddm thudc 14 (virus TMV), chling c¢é hinh que dai
v6i ciu trac dbi ximg xodn. Cac don vi cdu trac xép theo hinh xoin quanh 1 truc,
moi don vi goi 1a capsome.

Loai hinh cau dién hinh 1a mot s6 virus dong vat. Cac don vi ciu tric xép teo
kiéu ddi xing 4 mat, 8 mat hodc 20 mit.

Béang 5.1: Pac diém kich thwdc va cau tric ciia mét so virus dién hinh

Virus Axit nucleic Kiéu ddi xirng Kich thwéc (nm)

VR dau mua DNA Khoi 230 x 300

VR clim RNA Xoin 80 x 200

VR d6m thuéc1la  RNA Xoin 200 x 300

VR khoai tay RNA Xodn 480 x 500

TKT T4 DNA Khdivaxodn  Pau: 65 x 95 Pudi: 8 x 95

Virus chua c6 cau tao t€ bao, moi1 virus khong thé goi 1a mot t€ bao ma duogc
goi la hat virus hay virion. Mot virus thanh thuc cé cau tric hoan chinh, Virus co
nhi€u hinh dang khac nhau

* Dang hinh cau doi xitng xodn: 1a dang thuong hay gip da sb cac virus giy
bénh cho nguoi va dong vat nhu virus cim, virus quai bi, virus gay bénh tang bach
cau ciia gia cam, cac arbovirus. Loai nay c6 kich thudc trung binh khoang 108 —
158 nm.

Hinh 5.1: Virus hinh cu
* Dang hinh que déi xirng xodn

Bao gom cac virus dém thudc 14, ddm khoai tdy, loai ndy c6 kich thudc chiéu
rong khoang 15 nm va chiéu dai 250 nm
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v =
Hinh 5.2: Virus hinh que

* Dang hinh khoi doi xung xoan

GOm cac virus hinh khdi da dién c6 nhidu canh nhu virus du, céc
enterovirus, adenovirus, reovirus, papilomavirus ¢ nguoi va dong vat. kich thude
vao khoang 30 — 358 nm

Hinh 5.3: Virus hinh khéi

* Dang dac biét

Co6 hinh giéng mét té bao sinh duc duc (tinh trung), dac trung cho céc virus
ky sinh trong cac té bao vi khuan va dugc goi 1a thuce khuin thé hay bacteriophage
kich thudc bién dong trong khoang 47 — 104nm dén 10 — 225nm

Trir virus dau mua c6 thé quan sat duoc dudi kinh hién vi quang hoc con cac
loai virus khac déu khong quan sat duge do kich thudc qua nho, nhiéu virus c6 kich
thude chi ngang hang véi cac phan tir. Vi du: virus 16 mém long moéng 10nm, Virus
viém nao nhat ban B 22nm, Virus dai 250nm.....
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. Hinh 5.4: Hinh thai ciia mot s6 virus dién hinh
2.2. Cau tao virus

() Inflpenza veus

Tat ca cac virus déu c6 cAu tao gdm hai thanh phan co ban: 18i 12 acid nucleic
(tlrc genom) va vo la protein goi
13 capsid, bao boc bén ngoai dé Virus trin capsit Virus c6 vo
bao vé acid nucleic. Phirc hgp
bao gém acid nucleic va vo
capsid goi la nucleocapsid goi la
nucleoprotein. P61 véi  virus
RNA thi con goi 1a
ribonucleoprotein. Genom cua
virus c6 thé 12 DNA hodc RNA,
chudi don ho#c chudi kép, trong Hinh 5.5: Céu tric cia virus
khi genom cua té bao ludn 1a DNA chudi kép, va trong té bao ludn chua hai loai
acid nucleic, DNA va RNA.

VO ngoai

gai glicoprotein
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2.2.1. Vo capsid

Capsid 1a vé protein dugc cAu tao boi cac don vi hinh thai goi la capsome.
Capsome lai dugc cAu tao tr 5 hodc 6 don vi ciu trac goi la protome. Protome co
thé 13 monome (chi c6 mot phan tir protein) hoic polyme (c6 nhiéu phén tir protein)

- Pentame (penton) ¢ 5 protome nim trén cc dinh cta khdi da dién, con
hexame (hexon) tao thanh cac canh va bé mat hinh tam giac.

- Capsid c6 kha nang chiu nhiét, pH va cac y€u t6 ngoai canh nén c6 chirc
nang bao v¢ 161 acid nucleic

- Trén mat capsid chtra céc thu thé didc hiéu, hay 1a cac gai glicoprotein, gidp
cho virus bam vao cac thy thé trén bé mit té bao. Py ciling chinh 1a cac khang
nguyén (KN) kich thich co thé tao dap tng mién dich (PUMD).

Churc nang cua CAPSID
- Bdo v¢ nucleic acid cua virus khong chiu su tdc dong ctia cac enzyme
- Céc vi tri dac bi€t trén 16p vo cho phép céac virion gan vao t€ bao chu

- Cung cap cac protein tao di€u kién d¢€ virion thaim nhap qua mang té bao chu.
Trong mdt so truong hop, 16p vo co tac dung dua nucleic acid cta virus vao t€ bao
chu

V6 capsid co kich thudc va cach sap xép khac nhau khién cho virus cé hinh
dang khac nhau. Co thé chia ra ba loai cau truc: doi xung xoan, doi xing hinh khoi
va cau tric phtrc tap.

2.2.2. Vo ngoai (vo envelop)

Mot s6 virus co vo ngoai (envelope) bao boc vo capsid. Vo ngoai c6 ngudn
gbc tir mang sinh chat ca té bao duoc virus cudn theo khi nay chdi. Vo ngoai c6
ciu tao gdbm 2 16p lipid va protein. Lipid gdm phospholipid va glycolipid, hau hét
bat nguon tir mang sinh chét (trir virus pox tir mang Golgi) v6i chirc nang chinh 1a
6n dinh cAu tric cua virus.

Protein v ngoai thuong 1a glycoprotein ciing c6 ngudn gdc tir mang sinh chét
ctia té bao ky chu, tuy nhién trén mit vo ngoai cling c6 cac glycoprotein do virus
mi hoa duoc gin trude vao cac vi tri chuyén biét trén mang sinh chit cua té bao,
roi vé sau tré thanh cau tric bé mit cta virus. Vi du cac gai gp 120 ciia HIV hay
hemaglutinin cta virus cim, ching twong tac véi receptor cua té bao dé md dau sy
xam nhap cta virus vao té bao.

V6 ngoai ciing ¢6 ngudn gdc tir mang nhan do virus 1ap rap va niy chdi qua
mang nhan (virus herpes)
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Dudi tac dong ciia mot sO yeu to nhu dung moi hoa tan lipid, enzyme, vé ngoai
c6 thé bi bién tinh va khi d6 virus khong con kha ning gay nhiém nira
2.2.3. Acid nucleic cua virus

C6 thé 1a DNA hodc RNA, chudi don hoic kép, thrfmg hoac khép vong. Kich
thude genom co thé tir 3500 nucleotid (& phage nho) dén 560000 nucleotid (& virus
herpes). Céc trinh tu genom virus phai dugc doc ma boi té bao chu, cho nén cac tin
hiéu diéu khién phai duoc cac yéu td cua té bao chi nhan biét. Cac yéu td nay
thuong lién két véi protein virus. Do ¢6 kich thudc nhé nén genom virus da tién
hoa dé str dung ti da tiém ning mi hoa cia minh. Vi thé hién twong gen chong 16p
va hién tuong cat ndi (splicing) mRNA & virus 1a rat pho bién.

Genom cua virus dugc xac dinh dua theo cac thong sb sau:
* Thanh phan acid nucleic (DNA hay RNA).
* Kich thudc genom, chudi don hay kép.
* Chu triic dau chudi
* Trinh tu nucleotid
* Kha nang ma hoa
* Cac yéu t6 diéu hoa, promoter, enhancer va terminater

Bang 5.2: Cac loai acid nucleic ctia virus

Loai acid

; Céu tric Vi du
nucleic

Virus parvo
Phage jX174, M13, fd
Herpes, adeno, coliphage T, phage I.

Chudi don, dang thing

DNA don Chudi don, khép vong

Chudi kép, dang thang
Chudi kép, dang thang, trén  Coliphage T5
mot mach c6 nhiing chd diat  Vaccinia, Smallpox
DNAKEp & cau ndi phosphodieste. Polioma (SV40), papiloma, phage PM2,
Chudi kép voi hai dau khép  virus dom hoa lo
kin
Chudi kép khép vong kin

Chudi don, duong dang thang
Chudi don, 4m, dang thang
Chudi don, duong, dang
RNA don théng, nhléu doan.
Chu01 don, duong dang thang
gom hai doan gan v&i nhau.
Chudi don, 4m dang thang,
phén doan

Picorna (polio, rhino), toga, phage
RNA, MTV va hau hét virus thuc vat.
Rhabdo, paramyxo, (s0i, quai bi)

Virus dém ciy tudc mach (Bromus)
(cac doan dugc bao goi trong céac virion
tach biét).

Retro (HIV, Sarcoma Rous)
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Orthomyxo (cam)
Chudi kép, dang thang, phan Reo (rota), mot sd virus giy u & thuc
doan vat, NPV ¢ con tring, phage j6 va nhiéu
virus & ndm (mycovirus).

RNA kép

(Nguyén Lan Diing, 2006)
2.2.4. Céu tao cua thé thuc khuan

Loai c6 hinh dang tinh tring pho bién hon ca 1a cac virus ky sinh trén vi khuan
goi 1a thyc khuén thé hoic Phage. Loai hinh dang nay phan dau cé céu trac d6i
xtng khdi phan dudi 1a c6 ciu tric ddi xtng xoan. Kiéu cau trac phire tap nhat cla
virus 1a ciu tric cta thuc khuan thé (Phage).

CAu trac cua thuc khuan thé T4 ky sinh trén vi khuan E. Coli. Thuc khuén thé
T4 c6 3 phan: dau, cb va dudi.

Pau c6 dang lang kinh 6 canh, duong kinh 65 nm dai 95 nm, ciu tao boi
protein tao thanh v& capsid, vo capsid dugce cAu tao bai 212 don vi capsome. Bén
trong phan dau c6 chira mot phan tir DNA 2 soi.

Co 1a mot dia 6 canh dudng kinh 37,5 nm ¢6 6 soi tua goi 14 tua c6. Puoi 1a
mot 6ng rong dugc bao boc bai bao dudi, bao dudi co ciu tao protein tao thanh vo
capsid, kich thuéc 8 x 95 nm. Phan rdng trong dudi goi 1a tru c6 dudng kinh 2,5 -
3,5 nm. Phan cudi cing ctia dudi 1a mot dia gbe hinh 6 canh giéng nhu dia 6 tir d6
moc ra 6 sgi gai goi la chan bam.

DNA
|
Protein b\ |

Hinh 5.6: Céu tric don cia thwe khuin thé T4 (Phage),

Duya trén ciu triic co ban do, thién nhién da tao ra hang trim hang nghin loai
virus khac nhau. Vi du nhu phan 15i khong phai 1a tat ca cac virus déu chira DNA,
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c6 rat nhiéu loai chira RNA, chu yéu 1a cac virus thuc vat. Chinh tir loai nay nguoi
ta da phat hién ra qu4 trinh sao chép nguoc thong tin di truyén: RNA - DNA.

2.3. Cac dang doi xirng cua virus
2.3.1. Cau truc doi xung xoan

Céc virus c6 cdu tric ndy 1a do capsome sip xép theo chiéu xodn cua acid
nucleic. Tuy loai ma co chiéu dai, duong kinh va chu ky lip lai cta céc
nucleocapsid khac nhau. Céu triic xoan thudng 1am cho virus ¢6 dang hinh que hay
hinh soi vi du virus dom thudc 14 (TMV), virus dai (Rhabdo), virus quai bi, virus
so1 (Paramyxo), virus cam (Orthomyxo). ¢ virus cum cac nucleocapsid dugc bao
boi v6 ngoai nén khi quan sat dudi kinh hién virus dién tir thiy chung c6 dang cau.
Protein

Hinh 5.7: Cau truc doi xing xoan, cau tric da dién nhiéu
mat

2.3.2. Cdu triic doi ximg dang khoi da dién nhiéu mdt

O cac virus loai ndy, capsome sap xép tao vo capsid hinh khoi da dién véi 20
mat tam giac déu, c6 30 canh va 12 dinh. Dinh 1a noi gap nhau cua 5 canh thudc
loai ndy gdm céc virus adeno, reo, herpes va picorna. Goi 1a d6i xtng vi khi so sanh
su sap xép cua capsome theo truc. Vi du déi xtng bac 2, bac 3, bac 5, vi khi ta xoay
v6i 1 goc 1800 (bac 2), 1200 (bac 3) va 720 (bac 5) thi thay van nhu cil.

C4c virus khac nhau c6 sb lugng capsome khac nhau. Virus cang 16n, s6 luong
capsome cang nhiéu. Dya vao s6 lugng capsome trén mdi canh c6 thé tinh dugc
téng sd capsome cua vo capsid theo cong thirc sau: N= 10(n-1)2+2Trong d6 N-
téng sd capsome ctia vo capsid, n-sd capsome trén mdi canh.
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