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QUY TRINH SAN g(U/S;T TE BAO GOC TRUNG MO KHANG STRESS DO
ENZYM TUDAY RON HOAC MO MG

(57) Giai phép hitu ich dé xuat quy trinh san xuét t& bao goc trung mo khing

stress do enzym tir ddy ron hoac mé m& gom cic cong doan:

xt I cdc mo6 v6i hon hop enzym (trypsin, collagenaza, dispaza, Dnaza) dé tao

moi trudng stress do enzym;

tach va nuoi cdy so cdp céc té€ bao séng s6t sau khi xtr 1i v6i enzym dé thu

duoc t€ bao gdc trung mo khang stress do enzym; va

nuoi cdy tang sinh t€ bao gdc trung moé khang stress do enzym.
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Linh vire k§ thuat dwec dé cap
Gidi phap hitu ich thudc linh vyc cong nghé sinh hoc y duge, y sinh hoc va té
" bao gbc, cu thé 1a d& cap dén quy trinh san xuét té bao gbc trung mo khang stress do
enzym tir day rdn hoic mé ma.
Tinh trang ky thuit cta giai phap hiru ich
Hién nay, da biét c6 nhiéu phuong phdap tao té bao gbc trung mé chéng han nhu
patent Trung Qudc s6 CN102586184 cAp ngay 23.10.2013 d& cép dén quy trinh tao
ngan hang té bao gbc trung mod bang cach xir li bang dung dich dém PBS chira trypsin
(0,25mg/mL), collagenaza (1mg/mL), dispaza (0,1mg/mL), Dnaza (0,25mg/mL) trong
thoi gian 10-30 phut & nhiét do 37°C, sau d6 mau mo duge tach bang xy-lanh va nudi
cdy tang sinh trén moi truong MSC chira dung dich d&m PBS va 10% huyét thanh
nhau thai bo (FBS). Tai liéu “Isolation and expansion of mesenchymal stem/stromal
| cells derived form human placenta tissue” cong b ngay 06.06.2016 d& cap dén quy
trinh phan 14p va ting sinh té bao gbc trung mod tir nhau thai ngudi bang cach xir 1i véi
dung dich chira enzym collagenaza (100U/mL), dispaza (2,4U/mL), Dnaza (1,5ug/mL)
trong thoi gian 1-2 gidr & nhiét do 37°C; sau d6 mau mod duge tach bing cach lic manh
va nudi ciy tang sinh trong moi truong DMEM chita khéng sinh khang ndm. Tai liéu
“Activated platelet-rich plasma improves adipose-derived stem cell transplantation
efficiency in injured articular cartilage” cong bb nam 2013 d& cap dén phuong phap
thu nhan t& bao gdc trung mé tir mdé m& bing cach xtr 1i v6i enzym collagenaza trong
thoi gian 30 phit & ¢ nhiét do 37°C, sau d6 ly tAm va nudi ciy ting sinh trong mdi
- truong DMEM/F12 chira 10-20% huyét twong giau tiéu ciu hoat hoa, khéng sinh
khang nim va 10% huyét thanh nhau thai bd (FBS). Cong bd don yéu ciu cip patent
Trung Quéc s6 CN102676451 nop ngay 19.09.2012 d& cap dén quy trinh phan lap té
bao gbc trung mod tir nhau thai bang cach xir li mod véi trypsin (0,25mg/mL),
collagenaza (1mg/mL), dispaza (0,Img/mL), Dnaza (0,25mg/mL) trong thoi gian 15
phut & nhiét d§ 37°C, sau d6 miu mé duge tich bing xy-lanh va nudi cdy ting sinh
trong mo1 truong MSC.
Céc tai liéu néu trén déu cing mot muyc dich 1a phan 14p té bao gbc trung md

tong s6 ma khong dé cip deén viéc phan 1dp té bao goc trung mé cé kha ning khang
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stress do enzym. Té bao gbc trung mo6 khang stress do enzym 1a nhitng té bao gbc
trung mo dac biét, chiém ti 1& rét nho trong quin thé té bao va té bao gbc trung mo.
Céac mau mo sau khi duge xur li véi td hogp céc loai enzym & néng d6 tbi wu thich hop
s& tao ra cac té bao gdc trung mo bidu hién nhiéu dic tinh quy phu hop véi Gng dung
trong diéu tri nhu kha ning chéng chiu cao v6i enzym nén c6 thé chéng chiu, sdng sét
dwgc khi dua vao co thé nguoi. Phin 16n céc nghién ciu trude day cho thy viée ghép
té bao gbc trung mo vao co thé c6 hidu qua khong cao 1a do dén hon 50% té bao gbc
ghép vao bi chét do khong chiu dugc stress clia co thé.

Do vay, van cAn mot quy trinh san xuét t& bao gbc trung md khang stress do
| enzym tur day ron hodc mé m& nhim tao ra quéan thé t& bao gbc trung md c6 cac dic
tinh t6t phit hgp trong ing dung didu tri.

Ban chit ky thuit ciia giai phap hiru ich

Muc dich cua giai phap hitu ich dé xuét quy trinh san xuét t& bao gbc trung md
khang stress do enzym tir day rén hodc md md, cu thé dwa ra mot quy trinh chon loc
duoc quin thé té bao gdc trung mo khang stress do enzym trong hén hop quin thé té
bao gbc trung md tir day rén hodc md ma.

Pé dat dugc muc dich trén, giai phap hitu ich dé xuét quy trinh san xuét t& bao
gbc trung md khang stress do enzym tir day rdn hodc mé m& gém cac cong doan:

xtr 1i cac md v6i hdn hop enzym (trypsin, collagenaza, dispaza, Dnaza) dé tao
moi trudng stress do enzym,;

tach va nudi cdy so cdp cic t& bao sdng s6t sau khi xir i v6i enzym dé thu duoc
té bao gdc trung mo khéang stress do enzym; va

nudi cdy ting sinh té bao gbc trung mo khang stress do enzym;
khac biét & chd,

buée xir 1i mdu md véi hdn hop enzym bao gdm cic enzym trypsin nong do tir
25mg/L dén 100mg/L, collagenaza ndng o tlr Spg/L dén 10pg/L, dispaza ndng do tir
10pg/L. dén SOpg/L, DNaza ndng do tir 0,11U/mL dén 0,5IU/mL, sau d6 & mau md
trong hdn hop enzym & 2-37°C, thoi gian 6-72 gid;

budc tach mau md sau khi x¢ li enzym thanh té bao don duoc thuc hién béng
phuong phap co hoc st dung bom dé ddy mo gitta 2 xy-lanh théng qua 1 ciu nbdi; sb
1An bom diy mé giita 2 xy-lanh tir 30-50 1in; thoi gian nudi cly so chp trude khi thay

mdi trudong 14 G lién tuc tir 5-10 ngay; va
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budc nudi ciy so cip va nudi cdy ting sinh duge tién hanh trong moi trudng bao
gdm mdi trudng DMEM (Dulbecco's Modified Eagle Medium), DMEM/F12
(Dulbecco's Modified Eagle Medium/Nutrient Mixture F-12) hoic IMDM (Iscove's
Modified Dulbecco's Medium) b sung 1%-20% huyét twong giau tiéu ciu hoat hod va
0,01% khang sinh khang nim.

MG ta vin tit hinh vé

Hinh 1: So 6 mé ta quy trinh san xut té bao gbc trung md khang stress do
enzym tir diy rén hoic mé md.

MO ta chi tiét giai phap hitu ich

Quy trinh san xuét t& bao gdc trung md khéang stress do enzym tir ddy rén hodc
m6 md thuc hién cu thé theo 3 cong doan nhu sau:

1) xtr li cdc mé v6i hdn hop enzym (trypsin, collagenaza, dispaza, Dnaza) dé tao méi
truong stress do enzym.

Chudn bi hén hop enzym trypsin, collagenaza, dispaza, Dnaza

- pha dung dich gbc trypsin 100X véi nong do tir 2,5g dén 10g/L (twong dwong
2500mg dén 10000mg/L) trong dung dich dém phosphat.

- pha dung dich gbc collagenaza 100X véi ndng d6 tir 500 pg/L dén 1000ug/L trong
dung dich dém phosphat.

- pha dung dich géc dispaza 100X vé6i ndng do tir 1000pg/L dén 5000pg/L trong dung
dich dém phosphat.

- pha dung dich gbc Dnaza 100X v6i ndng d6 tir 10IU/mL dén 50IU/mL trong dung
dich dém phosphat.

T4t ca cac dung dich enzym trén c6 ndng do 100X nghia 14 ndng d6 dam dic
glp 100 14n so v6i ndng d6 can sir dung 1X va dugc giit lanh & 2-8°C dén khi sir dung.
Quad trinh xit [t mé nhw sau:

Mb md hay md dy rdn dugc cit nho thanh timg mAiu/manh tir 1-2 mm? Rira
cac manh md trén bang 1-50mL dung dich dém phosphat, sau d6 cho toan bd cac
manh trén vao céac chai thuy tinh. BS sung vao chai trén dung dich dém phosphat, theo
ti 18 tir 20 dén 80 gam mAu mo s& bd sung 100 mL dung dich dém. B sung céc enzym
da chuén bi & trén vao chai chira mé v&i ndng dd cudi sau khi bd sung ndng d6 enzym
14 1X. Vi du néu md chira trong 100 mL thi chira khoang 1 mL mdi loai enzym. Mau
md duge xir 1i voi hdn hop enzym bao gdm cac enzym trypsin ndng do tir 25mg dén

100mg/L, collagenaza ndng do tir 5pg/L. dén 10ug/L, dispaza ndng do tir 10ug/L dén
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50ug/L, Dnaza n6ng do tir 0,1JU/mL dén 0,5TU/mL. Tron déu miu md. U chai thuy

tinh chira mau mo trong dung dich enzym trén trong didu kién 2-37°C trong 6 dén 72
gio lién tuc.

2) tach va nudi cdy so cip cac té& bao sbng sot sau khi xtt 1i vé6i enzym dé thu dugc té
| bao gbc trung mé khang stress do enzym
Chudn bi méi truong nudi cdy: médi trudng DMEM (Dulbecco's Modified Eagle
Medium), DMEM/F12 (Dulbecco's Modified Eagle Medium/Nutrient Mixture F-12)
hodc IMDM (Iscove's Modified Dulbecco's Medium) bd sung 1%-20% huyét tuong
gidu tiéu cAu hoat hoa, 0,01% khéang sinh khang nim.

Céc té bao con sdng sau xir li voi enzym dugc tich va nudi cdy so cip t& bao

gbc trung mé nhu sau:
Bude 1: Ly chai chita mau mé tir 2-37°C cho vao bé & 37°C, lic déu sau mdi 5 phut
dén khi nhiét d¢ ctia chai du 4m (ho#c sau khoang 30 phut).
- Buéc 2: Hut toan b dung dich va mb trong chai trén vao ng xy-lanh 50 mL, sau do,
nbi dng nay véi 01 dng xy-lanh rdng thong qua 01 6ng néi.
Budc 3: Tién hanh bom dung dich tir xy-lanh ny sang xy-lanh kia va ngugc lai; thao
tac nay dugc lap lai 30-50 14n nhim muc dich pha v&r cac lién két giita céc té bao va
tach mo thanh cac té bao don.
Bué6c 4: Bom toan b dung dich trong xy-lanh vao éng li tim 50 mL, tién hanh li tim
& toe d6 tir 1000 vong/phut dén 4000 vong/phut trong 5 dén 20 phat nhim muc dich
phan tach dich ndi chira enzym va manh v& t& bao (nim & phin trén 6ng li tAm) voi té
bao (ndm & day 6ng i tAm).
Budce 5: Loai bo dich ndi, thu can té bao. Day 1 toan bd té bao thu tir manh mo day
" r6n hay mé ma.
Budc 6: Rira cin ling 02 1an trong 1-50mL dung dich dém phosphat nhdm muc dich
loai bé manh v té bao va enzym con ton du.
Budc 7: Huyén phii cin ling trén trong méi tredng nudi sao cho té bao tir 100g mo s€
huyén phui trong 50 d&én 100ml méi trudng nudi ciy
Budc 8: Huyén phu té bao dugc cho vao dung cu nudi cdy sao cho mdi binh huyén phu
té bao phu déu bé mat dung cu nuoi.
Budc 9: Nudi cdy so cdp cac binh trén trong to 4m CO,, & nhiét do khoang 37°C, do

4m tuyét dbi.
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Budce 10: Sau 5-10 ngay nudi cdy so cp, thay moi truong nudi cdy, loai bo cac té bao
chét khong bam dinh s& thu duoc cac té bao séng khang duge stress do enzym.

3) nubi cy tang sinh té bao gdc trung mo khang stress do enzym

Budc 1: Hut bo hét méi truong nudi dang c6 sin bén trong dung cu nudi té bao.

Budc 2: B sung vao dung cu nudi té bao dung dich trypsin/EDTA 0,02% - 0,2% v6i
lugng 0,5-20 mL mdi dung cu.

Buéc 3: Dung 6ng hit (pipet) hit nha dung dich dé tach té bao thanh té bao don trong
1-5 phut.

Budc 4: Hit toan b huyén phi té bao cho vao éng li tim.

Budc 5: Li tdm & tbc do 1000 - 4000 vong/phut trong 5-20 phiit nhdm muc dich loai bo
enzym.

Budc 6: Huyén phu lai cin té bao bang méi trudng nudi ciy.

Budc 7: Chia huyén phit t& bao trén vao cac dung cu nudi cdy phil hop sao cho huyén
phu té bao bao phu déu bé mat dung cu nudi.

Budc 8: Tiép tuc nudi té bao cing diéu kién véi nudi ciy so cép.

Budce 9: Tiép tuc tién hanh nhu trén khi té bao dat o phu kin tir 70-80% dén khi du sb
lwong can thiét thi ngung nudi cdy ting sinh. Té bao & giai doan nay st dung cho cay
ghép 1am sang hodc st dung cho cac nghién ctru.

Vi du thwc hién gidi phap hiru ich

Vi du 1: Quy trinh san xuét t& bao gdc trung md khang stress tir mdé m& ngudi

1) xtr 1i cac md v6i hdn hop enzym dé tao méi trudng stress do enzym

Chuén bi hén hop enzym: trypsin, collagenaza, dispaza, Dnaza nhu sau:

Pha dung dich trypsin 100X, v&i ndéng do 2500mg/L trong dung dich dém
phosphat. Pha dung dich collagenaza 100X, véi ndng d6 500pg/L trong dung dich dém
phosphat. Pha dung dich dispaza 100X, véi ndng d6 5000ug/L trong dung dich dém
" phosphat. Pha dung dich Dnaza 100X, véi nbéng d6 50IU/mL trong dung dich dém
phosphat. T4t ca cac dung dich enzym trén dugc giit lanh & 2-8°C dén khi st dung.
Qud trinh xiw [l mo

Cho 50g md m& duge cit nho thanh timg mAu tir 2 mm?; rira cic mau mod trén
bing 20mL dung dich dém phosphat; cho toan b cic mau trén vao cac chai thuy tinh
trung tinh c6 dung tich 100mL; bd sung vao chai trén 96mL dung dich dém phosphat;
bd sung cac enzym dd chudn bi & trén vao chai trén, mdi loai enzym bb sung ImL, lic

d&u chai; 0 chai thuy tinh tai 4°C trong 24 gid lién tuc.
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Chuén bi méi truong nudi cdy: DMEM/F12 10% huyét twong giau tiéu ciu hoat hoa,
0,01% khang sinh khang nim.
2) Tach va nudi cdy so cip cac té bao sdng sét sau khi xtt li v6i enzym

L4y chai chira mau mé tir 40C cho vao bé u 37°C, lic déu sau mdi 5 phut dén
khi nhiét d§ cua chai i 4m (khoang 30 phut).

Hut toan bd dung dich va md trong chai trén vao 02 éng xy-lanh 50 mL, sau do,
nbi mdi dng nay vai 01 dng xy-lanh rdng théng qua 01 dng néi.

Dung tay day dung dich tir xy-lanh ndy sang xy-lanh kia va ngugc lai; thao tac
" nay duoc lap lai 30 1an.

Sau d6, bom toan bd dung dich trong xy-lanh vao dng li tim 50 mL, tién hanh li
tam & tbc do tir 3500 vong/pht trong 10 phiit.

Loai bo dich ndi, thu cin té bao.

Rira can ldng 02 14n trong 20 mL dung dich dém phosphate.

Huyén phii can lang trén trong 45 mL mdi trudng nudi.

Chia huyén phi té bao dwoc cho vao 03 binh nuéi cdy T 75 cm”® sao cho méi
binh 15 mL.

Nubi cdy so cip cac binh trén trong tii &m CO,, 37°C, dd 4m tuyét ddi.

Sau 5 ngay nudi ciy so cp, thay médi trudng, bo cac té bao chét khong bam
dinh duoc s& thu duoc cac té bao sdng khang dugc stress enzym.
3) Nubi cdy ting sinh té bao khang stress do enzym

Hut bo hét méi treong nudi dang cé sin bén trong binh nubi té bao.

B4 sung vao binh nubi t& bao dung dich trypsin/EDTA 0,2% v6i lugng 10 mL.

Dung 6ng hut (pipet) hut nha dung dich dé tach té bao thanh té bao don trong 3
phut;

Hut toan bd huyén phu té bao cho vao dng li tAm;

Li tAm & tdc d 2500 vong/phut trong 5 phut;

Huyén phu lai cin té bao bing mdi truong nudi cay;

Chia huyén phi trén thanh 3 phan, va bd sung vao 3 binh nudi té bao méi (ciy
chuyén 1 thanh 3);

Tiép tuc nudi té bao cung didu kién v6i nudi cdy so cép;

Tiép tuc tién hanh nhu trén khi té bao dat do phu kin tir 70-80% dén khi da s6
lwong cén thiét thi ngung nudi cdy ting sinh.

Vi du 2: Quy trinh san xudt té bao gbc trung md khang stress tir mo day rén nguoi
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Bude 1: xir li cac md v6i hdn hop enzym dé tao méi trudng stress do enzym
Chuén bi hén hop enzym: trypsin, collagenaza, dispaza, Dnaza nhu sau:

Pha dung dich trypsin 100X, véi néng d6 2500mg/L trong dung dich dém
phosphat. Pha dung dich collagenaza 100X, véi ndng d6 500ug/L trong dung dich dém
phosphat. Pha dung dich dispaza 100X, v6i ndng d6 5000ug/L trong dung dich dém
phosﬁhat. Pha dung dich Dnaza 100X, v6i néng d6 50IU/mL trong dung dich dém
phosphat. T4t ca cac dung dich enzym trén duoc gitt lanh & 2-8°C dén khi sir dung.
Chudn bi méi truong nuéi cdy: DMEM/F12 10% huyét twong giau tiéu cau hoat hoa,
0,01% khang sinh khéng nim.

Qud trinh xit I mé: cho 50g md day rén dugc cit nho thanh timg miu tir 2 mm®, rira
cac mAu md trén bing 20mL dung dich dém phosphat, cho toan bd cic miu trén vao
cac chai thuy tinh trung tinh c6 dung tich 100mL, bd sung vao chai trén 96mL dung
dich dém phosphat,bd sung cac enzym dd chuin bi & trén vao chai trén, mdi loai
enzym bd sung 1mL, lic ddu chai; U chai thuy tinh tai 4°C trong 24 gid lién tuc.

Budc 2: Tach va nudi cdy so cip céc té bao séng s6t sau khi xir 1 voi enzym

L4y chai chira mau mé tir 4°C cho vao bé 1 37°C, lic déu sau mbi 5 phut dén
khi nhiét do cta chai dii 4m (khoang 30 phit).

Hut toan bo dung dich va md day rén trong chai trén vao 02 dng xy-lanh 50
mL, sau d6, ndi mdi éng nay véi 01 éng xy-lanh rdng théng qua 01 dng néi.

Dung tay ddy dung dich tir xy-lanh ndy sang xy-lanh kia va nguoc lai; thao tac
nay dugc lap lai 30 lan.

Sau do6, bom toan bd dung dich trong xy-lanh vao éng li tim 50 mL, tién hanh li
tam & tdc @9 tir 3500 vong/phiit trong 10 phut.

Loai bo dich ndi, thu cin té bao.

Rira cin ling 02 1an trong 20mL dung dich d&ém phosphat.

Huyén phu cin ling trén trong 45 mL mdi trudng nudi.

Chia huyén phu t€ bao duoc cho vao 03 binh nudi cdy chit T 75 cm® sao cho
mdi binh 15 mL.

Nudi cdy so cipcac binh trén trong ti 4m CO,, 37°C, dd Am tuyét dbi.

Sau 5 ngay nudi cdy so cép, thay méi truong, bd cac t€ bao chét khong bam
dinh dugc s& thu dugc cac té bao sdng khang duoc stress enzym.

Budc 3: Nudi cdy ting sinh té bao khang stress do enzym
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Hit bo hét méi truong nudi dang c¢b sin bén trong binh nudi té bao.
B6 sung vao binh nudi té bao dung dich trypsin/EDTA 0,2% v&i luong 10 mL.
Dung 6ng hat (pipet) hiit nha dung dich dé tach té bao thanh té bao don trong 3
| phut.

Hut toan bd huyén phu té bao cho vao ng 1i tam.

Li tam & tdc d6 3500 vong/phut trong 5 phut.

Huyén phu lai cin té bao bang méi truong nubdi ciy.

Chia huyén phu trén thanh 3 phin, va bd sung vao 3 binh nudi té bao mdi (ciy
chuyn 1 thanh 3). |

Tiép tuc nudi té bao cing didu kién voi nudi cly so cép.

Tiép tuc tién hanh nhu trén khi t& bao dat d6 phu kin tir 70-80% dén khi du sé
lwong can thiét thi ngung nudi ciy ting sinh.
- Hiéu qua dat dwgc ciia gidi phap hiru ich

Quy trinh san xuét té bao gbc trung mé khang stress do enzym tir ddy rdn hozic
md md theo giai phap hiru ich di lya chon duoc td hop cic enzym & ndng do thich hop
nhit dé xor 1i mAu m6 nhiam thu dugc cac té bao gdc trung md khang stress do enzym
¢6 dic tinh tdt. Cac bude tién hanh cua quy trinh twong dbi don gian khong doi héi cac
thiét bi phtrc tap nén c6 thé san xuit v6i quy mé 16n. Té bao gdc trung mo khang stress
duoc tao ra tir quy trinh c6 cac dic tinh wu viét nhu kha ning sdng sét cao sau khi
ghép, chiu dugc stress cia mdi trudng nudi céy, 130 hoa chim, san xuit manh cac chét
th cép, diéu bién mién dich manh, do vay co tiém nang ung dung trong nghién ciru,
sang loc thube va céy ghép diéu tri bénh véi hiéu tét, bn dinh, dic biét cac bénh lién

“quan dén hé¢ mién dich nhu déi thdo duong, tr mién.
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YEU CAU BAO HO
1. Quy trinh san xuét té bao gdc trung md khéng stress do enzym tir ddy rén hodc mé
m& gém céc cong doan:
xt li cdc md vé6i hdn hop enzym (trypsin, collagenaza, dispaza, Dnaza) dé tao
moi truong stress do enzym;
| tach va nudi ciy so cip céac té bao sbng sot sau khi xit 1i véi enzym dé thu duogc
té bao gbc trung mod khéang stress do enzym; va
nudi ciy ting sinh té bao gbc trung mo khang stress do enzym,;

khéc biét & chd,

budc xir i mau md véi hdn hop enzym bao gdm cac enzym trypsin ndng do tir
25mg dén 100mg/L, collagenaza nong d6 tir 5pg/L dén 10pg/L, dispaza ndng do tir
10pg/L dén 50ug/L, Dnaza ndng do tir 0,11U/mL dén 0,51U/mL, sau d6 0 mAiu mo
trong hon hgp enzym & 2-37°C, thoi gian 6-72 gid;

budc tach miu mé sau khi xi li enzym thanh té bao don duoc thuc hién béng
- phuong phép co hoc str dung bom dé diy mé gifta 2 xy-lanh théng qua 1 cu ndi; sd
Jan bom d4y md giira 2 xy-lanh tir 30-50 14n; thoi gian nudi ciy so cip trude khi thay
moi trudong 1a 1 lién tuc tir 5-10 ngay; va

budc nuoi cly so cip va nudi cdy tang sinh duoc tién hanh trong moi trudng bao
gdm moéi truong DMEM (Dulbecco's Modified Eagle Medium), DMEM/F12
(Dulbecco's Modified Eagle Medium/Nutrient Mixture F-12) hoic IMDM (Iscove's
Modified Dulbecco's Medium) bd sung 1%-20% huyét trong giau tidu ciu hoat hoa va
0,01% khang sinh khang nam.

-10 -



2129

U chm chira mau

e 2-37°%C
Cit md thanh timg 6-72 gitv
méiu nhé 1-2 g ! -
M5 dugre cit nhd U chai trong bé n nhiét i
. e
= 30 phut ;
M6 day ron —

MBbi tredong
nudi t€ bao

_

/ Huyén phu cén

bang méi trudmg

Hut toan bg dich
vao ong xylanh

Xylanh chira miu da xi li
Néi xylanh nay véi
01 xylanh rdng

Bé 6n nhigt 37°C

: 2 Cho dich sau 1 tam thu cn Nusitdbio
Tién hanh hat ddy tir xylanh nity khi tich vao t bao Té bio kha
sang xylanh kia 30-50 1in ong li tam . € bao angA )
Té bao stress durgc nudi

khéang stress

Hinh 1
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