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Tém tat

Pat van dé: Ghép m& ty than duoc st dung trong linh viyc phau thuat thdm my va y hoc tai tao dang
tré nén ngay cang phé bién. Do d6, t8i vu phuong phap bao quan cling nhw viéc sit dung loai chat bao quan
lanh nao d& dam bao chat lwvgng mé md sau bao quan la chl dé dang dwoc cac nha nghién clru trén thé gidi
dac biét quan tdm. Muc dich cla nghién ctu nay |3 hoan thién quy trinh bao quan va danh gia su bién déi
Ve cau tric vi thé cia mé m& sau bao quan lanh siu. Pi twong va phwong phap nghién ciru: 60 mau mod
m& thd, mbi mau cé thé tich 1 ml duoc chia lam 3 16: L6 1 (16 chirng) gdm 12 mau mé mé& twoi; L6 2 (khéng
¢6 chat bdo quan(CBQ)): 24 miu; L6 3 (cd CBQ): 24 mAu. Lo 2 va 16 3 duoc chia thanh 2 nhém béng nhau
va bao quan trong mac thi gian [an lwgt 13 8 tudn va 12 tuan. Chat bdo quan dugc st dung 1a hdn hop cla
DMSO 0.5 M va Trehalose 0.2 M. K&t qua: Cau truc vi thé ciia mé m& khong st dung chat bdo quan sau thoi
gian bdo quan lanh 8 tuin va 12 tuin cé bién d8i dang ké so véi cau tric mé md tuoi. & nhom ¢ sir dung chat
bdo quan, sau 8 tuan va 12 tuan, cau tric vi thé khdng cé bién d6i so véi mé md twoi. Khéng cé sy bién déi cau
tric mé hoc déng k& & nhdm c6 sir dung chat bao quan trong 8 tuan so vdi nhdm bao quan 12 tuan. Két luan:
Khong cé su bién déi cau tric vi thé cla md md sau BQL sau si* dung hon hop chat bao quan Trehalose va
DMSO sau cac khodng thoi gian bao quan.

Tir khéa: mé mé thé, CPA, DMSO, trehalose.

Abstract
Evaluate the changes in microstructure of adipose tissue after

cryopreservation
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Background: Autologous fat grafting used in the fields of cosmetic surgery and regenerative medicine
has become increasingly popular. Therefore, optimizing preservation methods as well as choosing which
type of cryoprotective agents to ensure the quality of fat tissue after cryopreservation is a unique topic of
interest to researchers around the globe. The aims of this study are to complete the preservation process
and evaluate the morphological changes in the microstructure of adipose tissue after cryopreservation.
Subjects and methods: Sixty rabbit adipose samples, each a volume of 1 ml, were divided into three plots:
plot 1 (control) includes twelve fresh samples; plot 2 (without cryoprotective agents (CPAs)): twenty-four
samples; plot 3 (CPAs are added): twenty-four samples. Plot 1 and plot 2 continue to be divided into two
equal groups which were preserved during two different periods, eight weeks and twelve weeks. CPAs used
in our research are the mixture of DMSO 0.5M and trehalose 0.2M. Results: The microstructure of adipose
tissue without CPAs after cryopreservation periods of eight weeks and twelve weeks was significantly
different compared to fresh discipline. In the group using CPAs, after eight weeks and twelve weeks, there
were no transformations in the microstructure compared to fresh adipose tissue. There were no significant
histological changes observed in the group using CPAs for eight weeks compared to the group using

Tdc gid lién hé: Nguyén Phuong Thdo Tién - Email: npttien@huemed-univ.edu.vn
Ngay nhén bai: 24/8/2023; Ngay déng y ddng: 15/10/2023; Ngay xudt bén: 4/11/2023

| 238  HUE JOURNAL OF MEDICINE AND PHARMACY ISSN 1859-3836



S6 ddc biét Hoi nghi Khoa hoc ky thudt Bénh vién Trudng Pai hoc Y - Duoc Hué mé réng ndm 2023

CPAs for twelve weeks. Conclusion: There are no morphological changes observed in the adipose tissue
microstructure after deep cryopreservation using a mixture of trehalose and DMSO within various storage

intervals.

Keywords: rabbit’s adipose samples, CPAs, DMSO, trehalose.

1. AT VAN BE

Sau tudi 30, da bat dau qua trinh |30 hda, ciu
tric t& bao mdé md& cling cé su thay déi, cho nén cac
bac si phau thuat thdm my d3 st dung cac chat lam
day hodc ghép céc vat liéu thay thé dé cai thién cac
van d@ trén. V&i sy phat trién cla y hoc tai tao, viéc
ghép md md& tw than 13 lya chon ¢ tinh wu viét bai
s hoa hop sinh hoc, dé an toan va hiéu qua cao [1].
Ngoai viéc phan 1ap t& bao goc tir m&, két hop véi cac
t& bdo m& thong thuong duwoc s dung dé lam day
trong thdm my nhu nang nguc, lam day khuén mit,
céc té bao gbc tir m& con cb thé duoc sir dung dé
diéu tri chéng 130 hod, hdi phuc cic thuong tén cla
da...[2] [3]. B&n canh d9, viéc rng dung té& bao gbc tur
m& con duoc mé rong ra trong linh vue phau thuat
than kinh ngoai vi [4] va bénh ly vé xuong khdp [5]...
Néu thyc hién ghép mé m& ty than ti€n hanh tryc
ti€p ngay trong mot cudc md, bénh nhan sé chiu hai
cudc mo cung lic. Ngoai ra, cac cudc phau thust cdy
ghép md m& ty than thudng dwoc ti€n hanh nhiéu
[an. Do d6, dé giam thiéu sy dau dén, t6i wu chi phi,
tiét kiém thoi gian, ddc biét 1a cdc nguy co cé thé xay
ra trong phau thuat, viéc bdo quan moé mé& 1a van dé
cp thiét dugc dat ra. Tuy nhién, quy trinh bao quan
can phai t6i wu héa dé ddm bao chat lwvgng mé m&
sau bdo quan, nham dem lai hiéu qua cao nhat sau
cdy ghép md. Mot s& nghién clru chirng minh ring
ciy ghép m6 m& d3 bdo quan lanh (BQL) it gay ra
phu né va bién d8i mau sic hon so véi st dung mé
ma& tuwoi [6].

Cho dé&n nay, m6t s nghién ctru thyc nghiém d3
chirng minh duoc vai trd quan trong cdia BQL trong
bado quan ngin han md m& thu dwoc bang cach hat
m& & nhiét d& dm. Vao ndm 2001, Shoshani O va
cong sy da nhan thay rang sau khi hit mé m& va BQL
& nhiét do -18°C trong vong 2 tuan, m6é m& sau khi r3
doéng duogc tiém vao chubt, véi nhdm chirng la chudt
dugc titm m& khong bao quan ngay sau khi hut. Két
qua cho thay khéng cé su khac biét déang ké nao giira
cédc nhom vé trong luong, khéi lvgng hodc mé me
duoc ghép [7].

Wolter TP céng bd rang: sy trao d&i chat cla té
bao m& sau BQL giam 92,7% d6i véi mdé md khong cé
CBQ, nhuwng thoi gian day néu cho thém CBQ thi kha
ndng trao d&i chat cla té bao m& dugc bao tdn 60%,
diédu d6 cho thay nén s dung CBQ trong BQL dé cai
thién chirc ndng cla té bao m& [8].

Vao nam 2020, Dong Yeon Kim va cOng sy da
nghién clru va cho ra két qua: sy séng cla té bao
m& va chlrc ndng cla cac t& bao gdc t¥r mé md
duogc duy tri t6t nhat sau khi dwoc BQL & nhiét d6
-80°C khi so sanh & cac nhiét d6 khac nhau [9]. Gan
day nhat, vao ndm 2023, Francesca Favaretto va
cong sy ciing chi ra rang bdo quan mé md& co st
dung CBQ |a DMSO 10% bao quan & nhiét d6 -80°C
trong vong 3 thang |1a hiéu qua va cho phép bac st
lam sang lwu trir mo trong thoi gian nay trudc khi
cdy ghép [10].

TU nhitng nghién ctu d3 duwa ra, viéc t6i uwu
phuong phdp bao quan ciling nhw viéc s& dung loai
chat bao quan lanh n3o dé dam bao chat lvgng mé
m& sau bdo quan 13 can thiét, tir d6 dem lai hiéu qua
cao nhat trong cong nghé ciy ghép mo hodc cac irng
dung |am sang khac. Hay ndi cach khac, nghién ctru
vé tinh hiéu qud trong viéc bdo quidn mé md& trén
thuc nghiém véi quy trinh t8i wu 13 that sy can thiét.
D@ tai nghién clru cla chung téi hudng t&i hai muc
tiéu sau:

1. Hoan thién quy trinh bdo quan mé mé trén
thuc nghiém.

2. Bdnh gid sw bién déi hinh thdi vi th€ mé mé&
sau bdo quan.

2. DOl TUQNG VA PHUO'NG PHAP NGHIEN CU'U

2.1. B4i twong nghién ciru

M6 m& tho: I8y tir thé khde manh (khéng phén
biét duc, céi), trong lwong khoang 2 kg/con.

Tiéu chuin chon mau: chon vao nhém nghién
clru cdc mau md md cé cau tric vi thé binh thuong:
t& bao m& 13 t& bao hinh cu, nhan det ndm sat mang
day, bao twong nhat mau, nhiéu t& bao m& tap trung
thanh cac thuy mao.

Kich thwdc cia mdi mau mé m& sau khi huat
khoang 2 mm x 2 mm.

2.2. C& mau: 60

2.3. Phan 16 nghién ctru

L6 1: M6 m& tuoi (12 mau).

L6 2: M6 m& duogc BQL khong dung CBQ (24
mau).

L6 3: M6 m& dwoc BQL cé dung CBQ, (24 mAu).

Trong d6, 16 2 va 16 3 tiép tuc chia thanh 2 nhém
bang nhau: nhém thi nhat dwoc BQL trong thai gian
8 tudn va nhém th& hai dugc BQL trong thoi gian
12 tuan.
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Hinh 1. Thu thap va x& ly mé md tho.

2.4. Phuwong phap nghién ctru: nghién ctru thuc
nghiém.

2.4.1. Quy trinh bdo quén mé mé&

(1) LAy md m& twoi

Viéc thu hoach mé m& duoc thuc hién theo
phuong phdp Coleman [14], cac dung cu lIdy md phai
duoc tiét trung.

Cac mau moé m& thu dwoc cé kich thuwdc khodng
2mmx2mm.

(2) Chuan bi hoa chat

Moi truong bao quan: 50% PBS + 40% DMEM +
3,3% DMSO + 7,6% Trehalose.

Pém co ban: 80% DMEM + 20% FBS + 1%
penicillin/streptomycin.

(3) Céch tién hanh

Chia m6 m& twoi vao cac tube falcon day nhon c6
b6 sung thém dém co ban.

Ly td4m lyc 50 g trong vong 3 phut v&i van téc
3000 vong/phut, thu gom m& & doan giira chia vao
cac vial chira moi trwong bao quan theo ty 1€ 1:1.

Lac déu, dé 10 phut & nhiét d6 phong, sau dé cho
vao ngan mat td lanh thudng 4°C trong vong 30 phut.

Ha nhiét d6 bang phuong phap ha nhiét tir tir
trong hoi nito 1dng [11], phuong phép nay cho phép
nhiét d6 giam 1 - 2 °C/phut cho dén khi dat t&i -30°C
thi gitr 6n dinh 10 phdt, sau dé cho vao td lanh sdu &
-80°C dé bdo quan lau dai.

3. KET QUA

Thoi gian bdo quan: 8 tuan, 12 tuan.

R3 déng nhanh: cho cac vial trong bé 4m 37°C,
l3c nhe cho dén khi tan hoan toan. Loai bd DMSO va
Trehalose bang cach ly tam, tiép tuc rira mé m& bang
moi trudng co ban, sau d6 0 trong méi trudrng d6 roi
cho vao tl am 37°C, 5% CO,.

2.4.2. Phwong phdp nghién ciru mé hoc

Ky thuat lam tiéu ban mé hoc: dp dung quy trinh
lam tiéu ban md hoc thuong quy tai B6 mén Mé
Pho6i, GPB va Phap Y, Truong Dai hoc Y - Dugc, Dai
hoc Hué.

DPanh giad cau tric vi thé cia mé m& thé trudc
va sau bao quan lanh dugc thuc hién bdi 2 bac si cod
trinh dé chuyén mén va kinh nghiém trong linh vuc
md hoc clia B6 mén M6 Phdi, Giai phau bénh, Phap
y, Trwdng Dai hoc Y - Duoc, Dai hoc Hué. Quan sat va
chup anh vi thé bang kinh hién vi truyén hinh chup
anh Nikon, st dung céc vat kinh x 10, x 20 va x 40.

C4u tric vi thé clia m6é m& duwoc danh gid 13 bat
thuwong khi t& bao m& cé sy bién d6i hinh dang, to
hodc nho hon binh thudng. Mang bao tuong té bao
nhan nhdm hodc mat tinh lién tuc. Nhan té bao bién
mat. M6 m& cd cac dam té bao hoai tir.

2.4.3. Chi tiéu nghién ciru

C4u trdc vi thé cia md m& tho trwdc va sau bao
quan lanh 8 tudn va 12 tuan, cé va khéng cé str dung
chat bao quan.

3.1. Sw bién d&i vé cdu truc vi thé cla md m& sau bdo quan lanh 8 tuan
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Hinh 2. Cau trdc vi thé mé m& tuwoi va md mé sau BQL 8 tuan, nhuém HE X20
A. M6 m& tuoi; B. M6 m& BQL cé CBQ; C. M6 m& BQL khong cé CBQ;
M{i tén: Mang bao twong té bao m&
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K&t qua: Chung tdi déu nhan thay & 16 thuc nghiém,
cac t&€ bao m& cd s co lai so véi md twoi, cu thé:

+ L6 khéng c6 CBQ: mang bao tuong cla té bao
co lai, méo mo, khong lién tuc.

+ L6 c6 CBQ: mang t& bao co nhe nhung van lién
tuc, khong cé cac dam té bao hoai tlr, tuy vi tri cat c6

thé quan sat rd nhan t& bao m& hay khong.

Nhu vay, quan sat cdu tric mé m& co sir dung
CBQ duwoc BQL siu -80°C sau 8 tuan khdng phat hién
thay cdc tén thuong mo va té bao & mirc do vi thé.

3.2. Sy bién d&i vé cau tric vi thé cia mé m&
sau bao quan lanh 12 tuan

Hinh 3. Ciu truc vi th m6é m& tuoi va md mé sau BQL 12 tuan, nhudm HE X20
A. M6 m& tuoi; B. M6 m& cé CBQ; C. M6 m& khdong cé CBQ
Mii tén: Mang bao twong t& bao m&

K&t qua: Chung téi déu nhan thay cac thay déi
nhu sau:

+L6 khéng c6 CBQ: c6 bién d6i hinh thai té bao rd
rét, mang té bao co lai, méo mdé, mot s8 vj tri mang
t& bao mat lién tuc, tuy vi tri cat c6 thé quan sat thay
nhan hay khéng.

+ L6 c6 CBQ, md m& cb bién déi hinh thai twong

tu nhuwng chi xdy ra mot vai vi tri trén tiéu ban, phan
con lai t€ bao co nhe, khéng c6 cdc dam té bao hoai
tlr, tUy vi tri cit ¢ thé quan sat rd nhan t& bao m&
hay khéng.

Nhu vay, quan sat cau tric mé m& dwoc BQL sdu &
nhiét dé -80°C trong thi gian 12 tudn nhan thay cé sy
xudt hién cac tén thwong mé va té bao vé mét vi thé.

3.3. So sanh c3u truc vi thé cia mé m& cé CBQ sau bao quan lanh 8 tuan va 12 tuan

¥ 1 1 Y
(o 8

Hinh 4. Hinh anh vi th€ mé m& cé CBQ nhudm HE sau 2 méc thai gian khic nhau
Sau BQL 8 tuan: (A) X10, (B) X40
Sau BQL 12 tudn: (C) X10; (D) X40
Miii tén: Mang bao twong té€ bao m&
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K&t qua: ciu trdc vi thé mé m& BQL cé st dung
CBQ khéng cé su khac biét dang ké gitra 16 bdo quan
lanh 8 tuin va 12 tuin. & ca 2 16 bdo quan, ching toi
déu quan sat thdy mang bao tuong té bao m& co sy
co nhe so v&i mo chirng. Tuy nhién, mang t& bao van
lién tuc va khong cé cac dam té bao hoai tir. 016 bdo
quan lanh 12 tuan, rai rac mot vai t&€ bao cé sy mat
lién tuc cha mang bao tuong.

4. BAN LUAN

4.1. Vé quy trinh bao quan mé m&

DMSO |3 mot CBQ lanh thdm thau nham lam
giam sy hinh thanh cda tinh thé d3, do d6 ngdn chan
sy phd hly cla té bao trong qud trinh déng lanh. Tuy
nhién, néu chi dung DMSO dé bao quan lanh mé m&
thi néng dd thuwong st dung |én dén 10%. Hon nita,
DMSO c6 thé gay doc té bao & nhiét do cao (nhiét do
co thé hay nhiét d6 phong) néu khéng duoc loai bd
sau bao quan.

Trehalose la CBQ khéng thdm thau cé kha nang
lam gidm lwong nwdc té bao, tir d6 1am gidm sy hinh
thanh tinh thé da ndi bao.

Cho nén, viéc ph6i hop hai CBQ trén sé lam giam
néng dé DMSO mac du trudce khi st dung trong 1am
sang, cac CBQ nay s& duoc loai bd bang cach ly tam
va cdc mau mo sau d6é can phai duoc rira sach nhiéu
[an. Trong nghién ctru cla ching téi, ndng d6 cda hai
CBQ nay dugc st dung dua trén nghién clru trudc
do chia Cui XD va cdng sy ndm 2007: DMSO 0.5M va
Trehalose 0.2M [12]. Hon nita, Pu va cong sy cling
d3 nghién clru vé sy ph6i hop Trehalose va DMSO
trong bao quan lanh cé thé bao tdn mé m& trén 90%
S0 v&i m6 mao tuoi [13].

Cu thé, ndng dd cla cac dung dich dwoc st dung
nhu sau: PBS 50% + DMEM 40% + DMSO 3,3% (0.5M)
+ Trehalose 7,6% (0.2M). Sau khi thu hoach, mé mé&
duogc rira 3 [an vdi dém co ban, sau do ly tdm lyc 50
g trong vong 3 phat véi van t8c 3000 vong/ phat (2),
van t&c nay cho phép thu gom doan giita la phan chi
chira mé m& va da loai bé mau, dau hoa tan.

Chung téi s&¢ dung quy trinh lam lanh bang cach
ha nhiét tir tir trong hoi nito 1dng (ha nhiét & c6 binh
trit ni to'1dng) [11]. Phuong phap nay cho phép gidm
1 - 2°C/phut cho dén khi dat -30°C, gilt & nhiét d6 dé
trong vong 10 phut, sau d6 ti€p tuc cho mau vao ti
lanh sdu vdi nhiét dé -80°C dé bdo quan lau dai.

Moscatello va cong sy d3 nghién ctru vé luu tri
mo6 m& & nhiét d6 -20°C va nito 1dng, va dé xuat nén
b3o quan trong nito 1dng [14]. @ mdt nghién ciru
khéc Pu, Cui va cong su, cdc mau md m& cd CBQ sau
khi xt ly s& dwoc [am lanh chdm cé kiém soat dé la
ha 1 - 2°C/phut cho dén khi dat -30 °C thi cho vao bé
nito' 16ng dé bao quan lau dai [14], [15]. Tuy nhién,
bdo quan trong nito |6ng trong thi gian dai doi héi
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co s& ha tang phirc tap, chi phi tén kém, va thyc té
[am sang khé cé thyc hién dwgc, nén -80°C la nhiét
d6 dé dang thuc hién hiéu qua hon. Hon nita, ha
nhiét kinh nghiém bang hoi nito 16ng két qua tuong
duong vdi sir dung may ha nhiét do ty déng nhung
thoi gian ngén va chi phi thap hon [11].

Trong hau hét cac nghién cliru trudc day, céc tac
gid cho rang thoi gian bdo quan trong nito 1dng 20
phut sé twong duong véi bado quan dai han, do dé
can phai cé nhirng nghién ctru tién hanh trong thoi
gian thuc. Thém vao d6, déi vai cdy ghép mdé m& tw
than, sy tai hdp thu mé m& thuwong xay ra khoang
3 thang sau ghép [16], nén viéc nghién ctru m6é m&
phai dugc tién hanh trong thoi gian twong duwong,
dé 13 ly do chiing t6i nghién clru méc thoi gian 8 tuan
va 12 tuan.

4.2. Vé su bién d&i cau trac vi thé cia mé m&
sau bao quan lanh sdu & cac khoang théi gian khac
nhau

Trong nghién clru cta chung téi, mé mé& cda ca
16 chirng va 16 thue nghiém déu dugce bao quan lanh
siu & nhiét do -80 2C trong 8 tuan va 12 tuan. Quan
sat cau trdc vi thé cila mé m& cé CBQ sau bao quan
8 tuan thay hinh dang t& bao m& 6n dinh 13 nhitng
té bao hinh ciu, mang bao twong lién tuc, nhan det,
nam st mang bao twong. Trong khi dé, & 16 bao
quan sau thoi gian 12 tuan, rdi rdc mot vai té bao ¢
sy mat lién tuc cia mang bao tuong.

Diéu nay cling hoan toan hop ly vi thoi gian bdo
quan cang lau thi chat lvgng va hinh théi t&€ bao mé
m& sé bj tén thuong va cé sy thay d6i. Tuy nhién,
sy thay d6i d6 khong dang k&, nén phan mé mé con
lai cho phép sl dung dugc dé cay ghép bd sung cho
phan md m& tai hap thu sau [an ghép d3u tién, nham
gidm sy dau dén, chi phi va thi gian cho bénh nhan
néu phai tién hanh thém mdt cudc mé thu hoach mé
m& khac [17]. Lee LQ ciling d3 tién hanh nghién cru
bdo quan mé m& st dung chat bdo quan DMSO va
trehalose v&i néng dé twong tu trong nito [6ng, két
qua mé hoc ciia mé md sau bao quan cling twong ty
vGi két qua thu dugce trong nghién clru cta ching toi
[18], d6 1a & nhém c6 CBQ, mang bao tuong cla té
bao co nhe va duoc xem gan giéng v4i md m& tuoi
(nhém chirng); va & nhdm khéng cé CBQ, mang bao
tuwong cla té bao md& co lai rd rang, tham chi la sy
v cla té bao.

Vé céc 16 khdng cé CBQ sau 8 tuan va 12 tuan
déu quan sat thay co sy bién d6i ré rét vé hinh thai
t€ bao so véi mau chirng: mang bao tuong cla té
bao co lai, méo md, khéng lién tuc, xay ra v&i mat
dd thuong xuyén hon. Hién twgng dugc gidi thich [a
do cd sy tao thanh tinh thé da lam pha v& cau tric
mang bao twong té bao, dan dén chat lwvong moé m&
thay d&i mot cach dang ké. Nghién ctru clia ching téi
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phl hop véi két qua nghién ctru cha Mashiko T [19].

C4u truc vi thé mé m& BQL c6 sir dung CBQ
khoéng cé sw khac biét dang ké giira 16 bdo quan lanh
8 tuan va 12 tuan. O ca 2 16 bdo quan, chung t6i déu
quan sat thdy mang bao tuong té bao md cé sy co
nhe so véi md chirng. O 16 bao quan lanh 12 tuin, rai
rac mot vai t&€ bao cd su mat lién tuc clla mang bao
tuong. K&t qua cla ching t6i phu hop vdi nghién cliru
clia Badowski, M. S khi cho rang: chat lvong clia mé
m& khéng phu thudc vao thai gian bao quan [20].

Tém lai, c6 thé két ludn rang: t& bao m& & 16 ¢
CBQ (trehalose va DMSO) 6n dinh sau thoi gian bo
quan lanh 8 tudn va 12 tuan. Piéu dé cho thay viéc
trng dung quy trinh bdo quan mdé m& trong nghién
clru cla ching t6i cling v4i sy thiét 1ap cla qud trinh
lam lanh cé kiém sodt va rd déng nhanh |a hiéu qua
sau hai méc thai gian bdo quan.

Trong nghién clru nay, chdng téi chua cé diéu
kién dé danh gid kha nang séng cla té bao m#,
thong qua cac ky thuat nhuém dac biét. Ching toi
mong mudn thuc hién nhitng dé tai nghién clru tiép
theo dé c6 nhitng danh gid sdu hon vé chat lugng
clla mé md& sau bdo quan lanh sau.

5. KET LUAN

- Hoan thién quy trinh bdo quan lanh mé m&
trén thuc nghiém véi chat bao quan 1a hdn hop clia
DMSO 0.5M va trehalose 0.2M, theo phuong phap
ha nhiét tir tr trong hoi ni to 1dng va bdo quan lanh
sdu & -80°C.

- Khéng c6 sy bién d8i cau tric vi thé clia mé m&
sau bao quan lanh sau (-80 2C) ¢é st dung hén hop
chat bdo quan Trehalose va DMSO sau cac khodng
thoi gian bao quan 8 tuan va 12 tuan.
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