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Abstract: Stem cells from the fetal umbilical cord play a crucial role in treating various
diseases, including cardiovascular diseases, neurological disorders, musculoskeletal
conditions, and more. However, to ensure treatment effectiveness, stem cells must meet certain
standards, including genetic material criteria. Currently, the most fundamental method for
testing the integrity of stem cell genetic material at the cellular level is chromosome testing.
This research was conducted to complete the chromosome testing process for mesenchymal
stem cells from fetal umbilical cord tissue. This cross-sectional study involved 12 umbilical
cord tissue samples at the Stem Cell and Genetics Center, Buu Dien Hospital, and Hanoi
Medical University. The research results have finalized the procedure from the process of cell
culture, harvesting, mitotic arrest, hypotonic shock to the steps of slide staining and
chromosome evaluation. The cell division process at metaphase using Colcemid at a final
concentration of 200 ng/ml with a 3-hour incubation time, hypotonic shock with a 0.4% KClI
solution combined with distilled water and serum in a 4:3:1 ratio, cell fixation with Carnoy's
solution, slide staining using the G-banding method, and karyotype analysis of all 12 samples
showed normal results of 2n=46 chromosomes. The research results are significant in
contributing to the evaluation of stem cell quality for future disease treatments.
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Tém tat: Té bao gbc tir day ron thai nhi ¢6 tiém nang 16n trong diéu tri cac bénh ly tim mach,
than kinh, xuong khép. ... Tuy nhién dé dam bao hiéu qua, té bao gbc can dat mot sé tiéu chuan
nhat dinh trong d6 c6 danh gia vé vat chét di truyén. K¥ thuat xét nghiém nhiém sic thé 1a
phuong phap co ban dé danh gia tinh toan ven nay & cap do té bao. Nghién ctru ndy nham hoan
thién quy trinh xét nghiém nhiém séc thé cho té bao gbc trung mo tir md day rén. Nghién ctru
mo ta cat ngang trén 12 miu mo day ron tai tai Trung TAm Té bao gdc va Di truyén, Bénh vién
Buu Dién va Truong Pai hoc Y Ha Noi. Két qua nghién ctru di hoan thién tir qua trinh nudi
cdy, thu hoach té bao, dimg phan bao, sdc nhugc truong dén budc nhudm tiéu ban va danh gia
nhiém sic thé. Trong d6, qua trinh qua trinh phan bao & ki giita bang Colcemid ndng d¢ cudi
cing 200 ng/ml va thoi gian & 3 gio, sdc nhuge truong (KC1 0,4%: nudc cat: huyét thanh =
4:3:1), ¢6 dinh (Carnoy), nhuém bang G. Két qua phan tich Karyotype trén 12 mau déu binh
thuong (2n=46). Nghién ctru nay c6 ¥ nghia quan trong trong viéc danh gia chét lugng té bao

gdc phuc vy diéu tri bénh.

Tir khéa: té bao goc trung mé, nhiém sdc thé, xét nghiém nhiém sdc thé.
1. Pit van dé

Té bao gdc trung md 1 ngudn vat liéu quy gia cho liéu phap té bao, dic biét 1a tng dung
trong cac thur nghi¢m 1am sang va diéu tri bénh tat bao gém hé tim mach, tiéu hoa, than kinh,
co xuong khép. Loai té bao niy mang nhiéu dic tinh ndi bat nhu kha ning tang sinh va biét
hoa thanh nguyén bao xwong, té bao sun va té bio md, kha nang bai tiét ra cac hoat chat c6 dic
tinh sinh hoc dic biét [1,2]. Béi vdy, ching duoc nghién ctru va Gmg dung diéu tri rat nhiéu
bénh 1y khac nhau nhu bénh 1y than kinh, co xuwong khdp, tim mach, bénh ty mién [3].

Tuy nhién, dé str dung té bao gdc trong diéu tri thi chung phai dat dugc céc tiéu chuin danh
gi& pht hop. Hién nay c6 mot s6 phuong phap danh gia chat luong té bao gdc bao gdm: danh

gia toc do phan chia cua t€ bao, biéu hién makers dinh danh té bao gbc, tiém nang biét hoa
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xuong, sun, md, dd vo khuén, xét nghiém ndi doc td...va dic biét 1a tinh toan ven ctia bd nhiém
sdc thé. Trong d6, khuyén céo sir dung phuwong phéap phén tich bing G dé kiém tra tinh toan
ven vé vat chat di truyén va cac mau khong co hién tuong dot bién nhiém sic thé nao ton tai
[4]. Boi vi theo mét sb nghién ctru, nhitng bat thuong nhiém sic thé c6 thé phat sinh khéi u [5].

O Viét Nam hién nay, cic phuong phap danh gia chit luong té& bao gdc trude khi diéu tri
van chua dugc phd bién rong rai. Pic biét 13 quy trinh danh gia bd nhiém sic thé cua té bao
gbc van con moi mé va chua dugc hoan thién thanh quy trinh chuén. Vi vy, nghién ctru nay
duoc thyc hién nhim hoan thién quy trinh xét nghiém nhiém séc thé cua té bao gbe trung mod
tir md day rén thai nhi tir 46 cung cip ngudn té bao gbc co chét luong cao cho muc dich diéu
tri vé sau.

2. P6i twong va phwong phap nghién ciru
2.1. Déi twong nghién ciru

12 mau té bao gbc trung md thu nhan tir mé cudng rén va nudi cay, thu hoach, phan tich tai
Trung tdm Té bao gdc, Bénh vién Buu Dién va Bo mon Y Sinh hoc - Di truyén, Truong Pai
hoc Y Ha Noi. Cac mau co du thong tin va két qua thu thap duoc dua vao nghién ctu. Thoi
gian tir 10/2023 dén 10/2024.

Tiéu chudn chon méu

- Cac mau duoc thu thap tir cac san phu ¢ nhu cau luu trit t& bao gbc va moé cudng ron
tai Trung tdm va ddng ¥ tham gia nghién ctru. Cac san phy di duge xét nghiém va xac nhan
khong nhiém céc vi-rat, vi khuan (HBV, HCV, HIV, CMV, HSV, Giang mai, Chlamydia) cép
tinh hodc man tinh (trir truong hop da diéu trj 6n dinh).

- MAu con nguyén trong dung dich bao quan va khong c6 cac dau hiéu nhiém khuan khac.

- Kich thudc mau dat tiéu chuan véi do dai day ron > 5cm.

- Mau duoc thu thap trong vong 24 gid, bao quan nhiét do tir 2 — 8°C va mau dugc bao
phu boi dung dich Transferring buffer.

Tiéu chudn loai triv

- Mau khong co di thong tin thu thap

- San phy khong dong ¥ tham gia nghién ctru
2.2. Phwong phdp

Thiét ké nghién ciru: Nghién ctru phét trién hoan thién quy trinh k§ thuat.

Cdc buoc tien hanh nghién curu:
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Nghién ctru dugc thyce hién théng qua 3 giai doan: nudi ciy ting sinh va thu hoach té bao, dimg
phan bao va sdc nhuoce truong, nhudém tiéu ban va phan tich két qua, cu thé bao gdm:

- Thu thap mAu méd déy rén, nudi ciy ting sinh té bao gbc

- Tién hanh dirng qua trinh phan bao & ki giita bang Colcemid

- Sé¢ nhuoc truong bang dung dich KC1 két hop voi nude va huyét thanh bé

- C6 dinh va lam sach mAu vat béng dung dich Carnoy.

- Nhé dich thu duoc 1én lam lanh.

- Nhuom ti€u ban theo phuong phap nhuém bang G.

- Panh gia va phan tich két qua

Tiéu chudn danh gid:

- Lugng té bao moc tot, dam bao du sb lugng thu hoach.

- Té bao nhugc truong vua phai, khong co rim thé hién & muac do bung ctia cum nhiém séc thé,
thuan lgi cho quy trinh nhudm ti€u ban.

- Tiéu ban nhudém, cac nhiém sic thé duoc cit bang phai tét, cac bing sang tdi 1d rang.

- Béanh gia b nhiém sic thé phan tich it nhét 20 cum va dao dong tir 20-50 cum trén mot mau
nghién ctru.

X 1y 56 liéu:

- S4 liéu nghién ctru thu thap theo hd so luu trir va duoc nhap vao may tinh, xur 1y theo cac toan
trong chwong trinh toan thong ké y hoc chuan SPSS 20.0.

2.3. Pgo durc trong nghién criru

Nghién ctru duoc tién hanh nham muc dich khoa hoc, bao mat vé cac thong tin nghién ciru
theo dung quy dinh dong thoi ¢6 sy dong ¥ ciia bénh nhan. Thong tin nghién ciru va s ligu thu
thap 1a trung thuc va chinh xéc.

3. Két qua nghién ciru

Nghién ctru da hoan thién va t6i wu quy trinh tir giai doan nudi cay va thu hoach té bao
gdc, dirng phan bao va sbc nhugce truong, nhudm tiéu ban va phan tich vai két qua cy thé

tung giai doan nhu sau:

3.1. Két qud thu hoach, dirng phén bao ¢ ki giita bang Colcemid

Day ron dugc xir 1y loai bo mach mau, tich 1dy 16p thach Wharton’s Jelly. Sau d6 ding
dao md cit mau mé nho thanh cac manh vudng c6 dién tich khoang 1 mm?. Cac manh mo &
16p thach Wharton’s Jelly ctia day rén dugc nudi cdy trong Flasks T75. Trong qua trinh nudi
cdy, quan sat do phu té bao dat 70%-80% tién hanh thu hoach té bao. Trudc khi tién hanh thu
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hoach té bao 3 gid, tién hanh dimg qua trinh phan bao & ky giita bang Colcemid. Tién hanh
nho dung dich Colcemid vao Flasks T75 d c¢6 10 ml moi trudng nudi cdy sao cho ndng do

cudi ciing dat duoc 1a 200 ng/ml.

C D

Hinh 1. Té bao gbc trung méd nudi ciy ¢ nhirng thoi diém khac nhau

Nhén xét: Hinh anh (1A) va (1B) mat do té bao con thua thét, chua phu hop cho thu
hoach. Hinh (1C) mat d¢ té bao khoang 70-80% d¢ bao phu, 1a pht hop cho thu hoach té bao.
Hinh (1D) té bao day dic, mat do qua cao, cac té bao thudng qua ky phan chia, khong phu hop
v6i thu hoach té bao. Néu thu hoach cac té bao & nhitng ngay ndy, thudng sé rat nhidu té bao
nhung rat kho thu duoc cac té bao ¢ ky gitra.

3.2. Két qud séc nhwoc trwong
Sau 3 gid nhé dung dich Colcemid dung 1 ml dung dich Deattachment dé 1am bong té bao
khoi thanh binh nuéi cdy. Sau khi cac té bao duoc tach khoi Flasks, tién hanh soi dudi kinh

hién vi thdy t& bao co tron lai. Tién hanh ly tdm thu lay phan ling cin c6 chura té bao. Soc
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nhuoc truong bang dung dich KCI 0,4% két hop v6i va nude cat va huyét thanh theo ti 16 1an
luot 1a 4 KC1 : 3 nude cat : 1 huyét thanh bé. Lic ndy cac nhiém sic thé dugc bung & mirc do
thich hop, ly tim l4y cin. C dinh va 1am sach mau vat bang dung dich carnoy (2 1an). Dung
dich carnoy dugc pha theo ty 1¢ 3 Methanol : 1 Acid acetic. Sau khi ¢6 dinh, tién hanh nho dich

thu duoc 1én lam lanh.

Hinh 2. Két qua nhwoc truong té bao
Hinh 2A. Té bao nhuoc truong chua tdt
Hinh 2B. Té bao nhugc truong vira phai
Nhan xét: Khi str dung néng dd6 KCl chua tét, cac nhiém sic thé co rim vao nhau nhu hinh
2A rat kho dé nhuom bang ciling nhu phan tich vé sau. Nguoc lai néu dung néng d6 nhuoc
truong thich hop, cc nhidm sic thé cia té bao gbe trung mo s& co hién turgng bung & mirc do
vira phai nhu hinh 2B thuan loi cho cac budc tiép theo.
3.3. Két quad quy trinh nhuém tiéu béin
Tié€u ban sau khi nhd s& dugc 1am kho trong tu 4m 37 do C sau 2-3 ngay hoac 60 do C sau
24 gio. Sau d6 tién hanh nhudm tiéu ban theo phuong phap nhuom biang G. Sir dung enzym
phan giai protein 1a trypsin pha trong 100 ml NaCl 9%o voi muc dich cit bang nhiém sic thé.
Tién hanh pha Giémsa 5% trong dém pH 6,8 bao gdom KH2PO4 va Na;HPOy4 (theo ty 16 1:1).
Ti€u ban sau d6 dugc rua dudi voi nudc chay nhe dé loai bo cin thudc nhudém thira. Dé tiéu

ban kho tu nhién & nhiét do phong thi nghiém.
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Hinh 3. Két qua nhudm bing nhiém sic thé theo phwong phap nhudm bing G
Hinh 3A: Két qua nhudém bang chua tét, ¢6 hién tuong rd bing
Hinh 3B: Két qua nhudm bing t6t, cac bang sang tdi 16 rang thuan loi cho viéc phan tich bat
thuong.
3.4. Két qud danh gid nhiém sic thé

Tiéu ban sau khi nhudém va dé kho s& duoc phan tich trén kinh hién vi voi do phong dai
x1000 lan. Cac cum nhiém séc thé du tiéu chuan phan tich 1a nhitng cum ¢ nhiém séc thé phan
tan tot, khong chong 1én nhau, con nén bao twong, kich thudc nhiém sic thé khéng dai qua
cling khong ngin qua, bang rd. S& cum phén tich giao dong tir 20-50 cum trén mdt mau nghién
clru.

Vé két qua nhidm sic thé d6 ¢ 12 miu té bao gbc trung md, ghi nhan két qua binh thudng

ve so lugng va cau tric.
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Hinh 4. Két qua Karyotype ciia té bao géc trung mé day ron

4. Ban luan

K thuat lap Karyotype tir té bao gdc trung mé day rén 1a mot ki thuat twong ddi phuc tap.
K thuat nay tuong d6i méi ¢ Viét Nam, gdm nhiéu bude doi hoi nguoi thuc hién sy chinh xéac
va kinh nghi¢m chuyén sau. Khi so sanh vdi cac nghién ctru khéc tai Viét Nam, chiing t61 nhan
thdy chua c6 nhiéu nghién ctru danh gia bo nhidm sic thé cua té bao g trude khi diéu tri cho
bénh nhan, cac nghién ctru chu yéu tap trung vao muc ti€u hiéu qua diéu tri. Do vay viéc hoan
thién quy trinh danh gia nhidm sic thé cta té bao gdc trung mo 1a mot ky thuat vo ciing hitu
ich dam bao dap tmg céc tiéu chudn trong nude va trén thé gidi khi sir dung loai san pham nay
trong thyc hanh [am sang.

Trong qua trinh thu hoach té bao, chiing toi nhan thay thoi gian tién hanh thu mau 1a vo
cling quan trong. B4i vi néu thu hoach té bao quéa sém, té bao khong di nhidu cum dé danh gia.
Nguoc lai, néu thu hoach té bao qua mudn, té bao gia di nhiéu, chen chic, rét it t& bao chuyén

sang ky gitra. Vi thé chiing t6i nhan thiy, trong qué trinh nudi cdy, khi d6 bao phu té bao 70%-
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80% 1a phu hop dé thu hoach danh gia nhidm sic thé. Ddi chiéu véi cac nghién ctru khéc, ching
t61 nhan théy ¢ nhiéu diém tuong déng nhu tac gid Lé Thi Bich Phuong cling ghi nhan mat d¢
dat khoang 70% 1a thoi diém thich hop dé tién hanh dot cdy chuyén dau tién [6] hay trong
nghién ctru danh gia sy 6n dinh nhiém sic thé trong qué trinh nudi cy in vitro cta tac gia Brian
G Stultz [7].

Dé dimg qué trinh phan bao, ching t6i sir dung Colcemid véi thoi gian u trong 3 gio.
Colcemid c6 tac dung trc ché hinh thanh thoi v6 sic, do d6 giup céac té bao dimg lai & ky giira
clia qua trinh nguyén phan tir d6 viéc danh gia nhidm séic thé dé& dang hon. Chiing toi nhan thiy
thoi gian U t6i vu ciia Colcemid 1a 3 gio. Pidu nay 1a hoan toan phi hop v&i nghién ctru cia tac
gia Tamara Borgonovo va cong su, thoi gian G dao dong tir 1-6 gid 1a hop 1y [8]. Viéc tic ché
phan bao chua dén 1 gio 1a khong du dé tao ra s6 luong cum ki giita thich hop, trong khi hon
6 gid anh hudng dén chat lugng ctia nhiém sic thé [8]. Bén canh d6, chung t6i sir dung ndng
d6 Colcemid pha loang cubi ciing 1a 200 ng/ml. Thoi gian 0 va ndng do nay 1a thich hop véi
ndng do hoat dong ctia Colcemid dé té bao dimg lai dung ky va dat kich thudc phu hop dé phan
tich, khong qua dai va khong qua ngan.

Mot yéu td khac anh hudng truc tiép t6i két qua 1a giai doan sc nhuge truong. Gidng nhu
thu hoach té bao mau ngoai vi, ching t6i van str dung dung dich séc nhugc truong KC1. Tuy
nhién ndng d6 KCl sir dung trong nghién ctru nay 1a 0,4% dong thoi dugc pha lodng trong dung
dich nudc va huyét thanh bé theo ty 1¢ 4 KC1 : 3 nudc cit : 1 huyét thanh bé. Ty 1& nay 1a phu
hop dé té bao nhuoc trrong vira da, cum nhiém sic thé khong qua bung ciing nhu khong qué
co ram. Két qua c6 thé quan sat duoc trén hinh sd 2. Viéc két hop thém voi huyét thanh bé dé
tang mtrc d0 nhugc truong, tang hi¢u qua KCl ciling da dugc tac gia Brian G Stultz st dung
trong nghién ctru danh gia sy on dinh nhidm séc thé cua té bao gdc trung md trong qua trinh
nudi ciy [7]. Tiéu ban sau d6 dugc nhudm bang k¥ thuat nhuom bang G bang thuéc nhuom
Giémsa, sau d6 dé tidu ban kho ty nhién & nhiét do phong thi nghiém.

Vé danh gia két qua nhiém sic thé d6, ching t6i nhan thdy 12 mau déu c6 két qua binh
thudng 46 chiéc nhiém sic thé, khong co bit thuong vé sd luong va cdu trac ciia bd nhidm sic
thé. Cac mau déu duoc phan tich it nhét 20 cum va dao dong tir 20-50 cum trén mot mau nghién
ctru. Két qua nay ciing phii hop voi nghién ctru cia tac gia Lé Thi Bich Phuong va tac gia
Hager Abouelnaga [6,9]. Té bao gdc c6 chét lugng tot s& 1a ngudn nguyén liéu quy gia cho diéu
tri hidu qua bénh tat vé sau.

5. Két luan
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Nghién ctu da thanh cong hoan thién quy trinh xét nghiém nhidm sic thé cua té bao gdc
trung md tir mo day rdn thai nhi. Két qua nay sé 1a tién d& cho quy trinh danh gia chat luong té

bao gdc trung mo thu nhan tir md day rdn trong lidu phép té bao gdc ung dung diéu trj.
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