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DANH GIA TAC BONG CUA TE BAO GOC TRUNG MO MO MG
VA THE TIET CUA CHUNG VOl MACH MAU, CO TREN IN VIVO

Nguyén Ha Hoa, P6 Btrc Thuan, P6 Xuan Hai
Hoc vién Quan y

TOM TAT

Muc tiéu: Panh gia tinh kich thich mach mau, kich thich co cta té bao gbc trung mé
mé mé va exosome tir té bao gbc trung mé mé mé.

Déi twong va phwong phdp nghién cteu: Nghién ctu thuc nghiém 12 thé New
Zealand (1728 - 2190g) trirdng thanh khde manh, 6 thé danh gia tinh kich thich mach, co
cla té bao géc (MSC), 6 thé dénh gia kich thich mach, co cua thé tiét (TT); mirc dé kich
thich mach méu, kich thich co duwa trén tén thuong vi thé té chirc ving tiém.

Két qua: Kich thich mach méau nhe dén trung binh & cd 3 nhém véi diém kich thich
nhém MSC (3), nhém TT (2,5) va nhém ching (2,7); sé luwong mach méu trung binh nhém
MSC (5), nhém TT (7,33), nhém ching (5,4); khdng cé thdm nhiém té bao viém trén mé
co ca 3 nhom nghién ctru.

Két luan: Két qua budc dau chua théy té bao gbc trung mé mé mé va thé tiét ngoai
bao exoxome cua chung kich thich mach mau, co trén dong vat thuc nghiém.

Ttr khéa: Kich thich mach, kich thich co, té bao gbc trung mé, exosome

ABSTRACT

Objective: Evaluate the vascular and muscle-stimulating properties of adipose-
derived stem cells and exosomes of adipose-derived stem cells.

Subjects and methods: Experimental study of 12 healthy adult New Zealand rabbits
(1728 - 2190 g), 6 rabbits evaluated the vascular and muscle stimulation of mesenchymal
stem cells (MSC), 6 rabbits evaluated the stimulation vessels and muscles of the
secretome of MSC (TT). The level of vascular stimulation and muscle stimulation is based
on microscopic damage of the injection area.

Results: There was mild to moderate vascular stimulation in all 3 groups with
stimulation scores in the MSC group (3), the TT group (2.5) and the control group (2.7);
The Average number of blood vessels in the MSC group (5), TT group (7.33), and
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control group (5.4); there was no inflammatory cell infiltration in muscle tissue in all 3

study groups.

Conclusion: Initial results have not shown that Adipose-derived stem cells and their
exosomes stimulate blood vessels and muscles in experimental animals.

Keywords: Vascular stimulation, muscle stimulation, mesenchymal stem cells, exosomes

1. DAT VAN DE

Té bao gbc trung md (MSC) ngoai
sinh dwoc chirng minh cé tac dung diéu
tri t6t ddi v&i nhiéu bénh: nhdi mau co
tim, xo' gan, chan thuwong, vét thwong tay
sbng va cac bénh thoai héa than kinh
nhw Alzheimer... [1]. Tuy vay, tinh an
toan sinh hoc cla cac bién phap tiém té
bao gbc va tiém chéat gidi phong twr té bao
géc (thé tiét: TT) can dwoc kiém dinh va
danh gia.

Hién nay, mac du da cé cac nghién ctru
vé tinh an toan va hiéu qua diéu tri cta
MSC ciing nhw thé tiét. Tuy nhién, di liéu
doc chat hoc can thiét cho ng dung 1am
sang clia cac té bao con han ché [2], [3];
hiéu biét tdng thé vé doc tinh clia MSC-
exosome van chwa dwoc lam rd hoan toan
[4], van con thiéu cac nghién ctru vé tinh an
toan clia MSC va thé tiét ngoai bao, dic biét
la MSC tw mé m& (ADSC) va exosome tur
ngudn té bao nay. Béng thdi, d&c tinh kich
thich ciia MSC va exosome vé&i mach mau
va co, 1a hai vi tri c6 thé ap dung trong lam
sang van chua dwoc nghién ciru day dd. Do
vay ching toi trién khai nghién ctu nham
danh gia tinh kich thich mach mau va co
cia ADSC va exosome-ADSC trong nudi
cay 2D.

2. DOl TUONG VA PHUGNG PHAP NGHIEN CUU

2.1. D4i tugng, vat liéu nghién cilu

* Péi twong nghién cou:

12 thé New Zealand trwéng thanh khée
manh, nudi dwdng theo quy trinh cham séc
dong vat clia Hoc vién Quan y; 6 thd
nghién cu tinh kich thich mach mau, co
cla MSC; 6 théd nghién clu kich thich
mach, co cda thé tiét.

* V4t liéu nghién cdru:

- Céc té bao gbc trung md md mé
(ADSC) dwoc cung cap bdi Trwong Dai
hoc Khoa hoc Tw nhién (Pai hoc Québc gia
Ha Ngi). Cac ADSC c6 kha nang bam dinh
trén bé& mat chai nudi cdy bang nhua; co
hinh dang gibng nguyén bao soi (t& bao
thudn dai, méng); nhan to, dé& quan sat; ty
lé nhan/té bao chét I&n; hinh thai khong
doi trong sudt thoi gian nudi cay tv 1an cay
chuyén th 1 dén lan cay chuyén the 3.
Quan thé té bao co6 ty & dwong tinh voi
cac dau an té bao gbc trung md CD9O,
CD105, CD73 trén 98%. V&i cac dau an
am tinh nhw CD45, CD34, CD11b, CD19
va HLADR, ty & biéu hién la du&i 1%. Cac
ADSC c6 kha nang biét héa thanh ba
dong té& bao xwong, sun, m& va cé hiéu
suét tao cum giéng nguyén bao sgi (CFU)
trén 10%.

- Thé tiét ngoai bao exosome (EX)
cung cép b&i Trwdng Pai hoc Khoa hoc Ty
nhién (Pai hoc Québc gia Ha Noi). Pé thu
nhan EX, méi trwdng nudi cdy té bao
ADSC dueoec ly tdm theo trinh ty lwc tang
dan: Ly tam v&i lwe 2000 x g /10 phut (thu
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dich ndi, loai bé can cha thé apoptotic);
tiép tuc ly tdm véi lwe 10.000 x g /30 phit
(thu dich ndi, loai bé can chira cac vi thé);
ly tam v&i lwc 100.000 x g /70 phut dé thu
nhan can chra EX. Can EX sau khi ly tam
dwoc rira trong PBS va Iap lai ly tam voi
lwc 100.000 x g /70 phat @& thu thap can
EX sach. Cac EX sau phan lap dwoc phéan
tich hinh thai va kich thwéc EX bang kinh
hién vi dién tl truyén qua, ching c6 dang
hinh céc (cup-shape), bé& mat nhan, kich
thwéc khoang 40 - 200nm. Dinh Ilwong
protein tdng sb thu dwoc tr cac mau EX
phan 1ap t&» méi trwéng nudi cady ADSC dat
gia tri trung binh 1a 1111,6 + 106,1ug/mL.

Nghién ctu tai B& moén Ph3u thuat
Thwe hanh - Thye nghiém (Hoc vién Quan
y) tlr ngay 07/3/2024 dén 07/5/2024.

2.2. Phuong phap nghién ctu

Nghién ctru thwec nghiém; c& mau xac
dinh theo cong thirc n = DF/k + 1 [5].

n méi nhém bang 6.

* Cdac bwoérc nghién cdru: Theo nghién
ctru cltia Zhao J va cong sw (2019) [7]:

- Tiém 200l (10° ADSC) (16 MSC)
hoac 100 pg protein/100pl exosom (16 TT)
vao tinh mach ria tai phai va co' t&r dau dui
phai cia tho; tiém 200ul NaCl 0,9% vao
tinh mach ria tai trai va co t& dau dui phai
clia thd lam dbi chirng.

- L4y méau xét nghiém huyét hoc, sinh
hoa tai thoi diém trwdc tiém va sau tiém
96 gio.

- L4y t6 chirc vang tiém (2 x 2)cm & tai
(chtra mach mau) va co tr dau dui 2 bén
trén 3 thd méi nhom lam xét nghiém mo

3. KET QUA NGHIEN cUU

3.1. Bac diém chung thd nghién ctiu
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bénh mach mau va co tai thoi diém 96 gior
sau tiém.

* Cac chitiéu nghién cuu:

- Banh gia kich thich mach mau, kich
thich co dwa vao sbé lwong mach méau
(SLMM), kich thwéc mach mau (KTMM),
dién tich mach mau (DTMM), sé lwong
bach cdu (SLBC), dién tich ving tén
thwong (DTTT) (tham nhiém t& bao viém)
trén vi thé nhw mo ta trong nghién ctru cla
Zhao J va cong sw (2019) [7].

- Mrc d6 kich thich mach mau theo
diém kich thich (PKT): Biém kich thich
duwoc xac dinh dwa vao cac triéu chang
trén vi thé nhw nghién clru cta Sun L. va
céng sw (2016) [6]. M&i mirc dd cla 1 triéu
chirng dwoc cho diém véi cac gia tri khac
nhau. Diém kich thich 1a diém coéng cua
diém tén thwong vi thé va dwoc phan loai
nhw sau: BKT < 0,5: Khéng kich thich; 0,5
< PKT < 2,5: Kich thich nhe; 2,5 < DKT <
4.,5: Kich thich trung binh; 4,5 < BKT < 6:
Kich thich nang.

- Banh gia anh huwédng cia MSC,TT Ién
toan than: Ti & séng, trong lwong, Hong
cau (HC), huyét sic t6 (HgB), tiéu cau
(TC), bach cau (BC); GOT, GPT, Ure,
Creatinin.

2.4. Phuong phap thu thap va xd ly sé liéu

Sb liéu dwoc thu thap va xi ly bang
phan mém SPSS 20.0. Bo tin cay cho tat
ca cac phép phan tich véi p < 0,05 dwoc
cho la c6 y nghia. Cac bién dinh lwong
dwoc mo ta dwdi dang X + SEM.

Nghién ctru dwoc sw chap thuan cua
Hoi dong Pao dirc trong nghién cu Y sinh
hoc s6 IRB-A-2201.
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Bang 3.1. Bic diém chung thé nghién ctru

Tham s6 )_( + SEM p
Trong lwong (g) 1959,5 £+ 66,71
Phai (n = 12) 36,49+0,2
> 0,05
Tai |Trai (n=12) 36,71 £ 0,46
Chung (t) (n = 24) 36,6 £ 0,25
Nhiét do (°C) p < 0,001
Phai (n = 12) 38,25+ 0,31
> 0,05
bui | Trai (n =12) 38,59 + 0,33
Chung (d) (n = 24) 38,42 + 0,22

12 thd nghién cu (6 dwc, 6 cai) voi
trong lwong trung binh 1959,5g, cé nhiét
dd tai trung binh 36,6 d6 C; kiém dinh
Wilcoxon cho thdy khéng khac biét nhiét do
gitva 2 tai (p > 0,05). Nhiét d6 co t&r dau dui

trung binh 38,42 d6 C, kiém dinh Paired
sample Test cho thdy khong khac biét nhiét
do gitra dui phai va dui trai (p > 0,05). Tuy
nhién, c6 khac biét nhiét d gilra tai va dui voi
p < 0,05 (Wilcoxon Test).

3.2. T& bao gdoc trung mé ma va thé tiét anh huéng lén mach mau, co

Bang 3.2. Tinh trang kich thich mach mau trén vi thé

Tham sé

Nhém EX Nhém MSC Nhom chirng
X + SEM (n=3) (n=3) (n=5) P
PKT 25+0,5 3+0,87 2,7+0,41 > 0,05
SLBC/mm? 100 + 68,07 4+4 25 + 15,97 > 0,05
SLMM/mm? 7,33+2,33 5+0,58 54+1,36 > 0,05
DBKMM (um) 150,33 + 47,92 133,71 + 13,29 89,99 + 20,37 > 0,05
DTMM (umz) 82261,33 + 15060,14 68355,81 + 31797,1 32200,65 + 9454.,6 > 0,05
% DTMM 11,6 £ 2,12 9,64 +4,48 4,54 +1,33 > 0,05
DTTT (umz) 131635 + 93968,12 34779,42 + 34779,42 36481,49 + 20390,58 > 0,05
% DTTT 18,56 + 13,25 49+49 5,14 + 2,87 > 0,05

Kiém dinh Kruskal-Wallis cho thay
khong khéac biét diém kich thich, sb lwong
bach cau, sé6 lwong mach mau, dién tich
tbn thwong, % dién tich tdn thuwong gitra 3
nhém v&i p > 0,05. One way Anova cho

thdy khéng khac biét dwéng kinh mach
mau [F(2, 10) = 1,35 p > 0,05], dién tich
mach méau [F(2, 10) = 2,33 p > 0,05] va %
dién tich mach mau [F(2, 10) = 2,33 p >
0,05] gitra 3 nhém.
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Bang 3.3. Tinh trang kich thich co trén vi thé

Tham s6 Nh6ém EX Nhém MSC Nhém ching

X + SEM (h=3) (n=3) (n=5) P
SLBC/mm? 0 0 0
SLMM/mm? 2,67 0,33 1,67+ 0,33 340,58 >0,05
DKMM (um) 38,67 + 7,67 67,12 + 18,05 74,4 +16,93 >0,05
DTMM (um?) 14817,33+1889,67 | 20631,58+6269,18 | 20228,02+5337,53 |>0,05

% DTMM 2,09 +0,27 2,91+0,88 2,85+0,75 >0,05
DTTT (um?) 0 0 0

% DTTT 0 0 0

Khéng thdy tham nhiém té bao viém &
mé co. Kiém dinh Kruskal-Wallis cho thay
khong khac biét sb lwong mach maéu,

-

Hinh 3.1. Hinh anh dai thé, vi thé

voi p > 0,05

dwong kinh mach mau, dién tich mach
mau, % dién tich mach mau gitra 3 nhém

Dai thé tai (A), dui (B), vi thé md tai thd chiva mach mau (C) va vi thé co tr ddu dui (D)
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3.3. Té bao goc trung m6 md va thé tiét anh hudng Ién tinh trang toan than thé

nghién cuu

Bang 3.4. Tinh trang chung, trong lwong thé sau 4 ngay tiém té bao, thé tiét

Trong lwong (g)

Tham sb (X + SEM) MSC (n = 6) EX (n = 6)
Thé sdng 6 6
Trwdc tiem 1874,33 + 31,51 2044,67 + 125,24

Sau tiém 4 ngay

2035,83 £ 33,25

2066,67 + 122,93

p

< 0,05

> 0,05

100% thd séng sau tiém MSC, TT dén khi két thuc thi nghiém (4 ngay). Kiém dinh Paired
sample Test cho thay nhém thé sau tiém MSC c6 trong lwong Ién hon trwde tiém (p < 0,05); tuy
nhién, trong lgng thd khong khac biét gitra tridc va sau tiém TT (p > 0,05).

Bang 3.5. Bién déi huyét hoc, sinh héa mau thé sau tiém té bao goc, thé tiét

Tham sé Trwéc tiém (n = 6) Sau tiém (n = 6)
_ piz | p3a
(X + SEM) MSC (1) EX (3) MSC (2) EX (4)
HC (T/l) 5,46 £ 0,17 5,52 +0,14 5,01+0,15 5,33+0,16 >0,05|>0,05
HGB (g/dL) 12,28 + 0,36 12,28 + 0,25 11,13 £ 0,30 11,70+ 0,35 |<0,05|>0,05
HCT (%) 38,17 £ 1,19 38,10 £ 0,64 34,58 £ 0,78 35,30+0,91 |<0,05|>0,05
MCV (fl) 69,97 + 1,41 69,15+ 0,71 69,05 + 0,84 66,35+0,44 |>0,05|<0,05
MCH (pg) 2257+0,24 | 2233+029 | 2227+030 | 21,98+011 |>0,05|>0,05
MCHC (g/Dl) 32,27 £ 0,45 32,30 £ 0,29 32,23 £ 0,20 33,15+0,28 |>0,05|>0,05
TC (G/) 211,50 £ 104,42 | 315,17 £ 38,40 | 277,50 + 84,56 | 319,33 + 35,81 |>0,05|> 0,05
BC (G/l) 6,87 + 1,25 6,35+ 0,43 11,05+ 2,02 10,00+ 0,72 |>0,05|<0,05
Gran (G/l) 2,80+ 0,68 1,78 £ 0,20 4,03 £0,97 3,02 +0,16 >0,05|<0,05
Lym (G/I) 3,18 £ 0,56 3,77 £ 0,32 5,63 0,84 5,75+ 0,54 >0,05|<0,05
MID (G/l) 0,88 £ 0,23 0,80 + 0,07 1,37 £ 0,29 1,23 +£0,10 >0,05|<0,05
Ure (umol/l) 3,20+ 0,52 3,50 +0,12 3,93+0,43 4,08 £ 0,45 >0,05|>0,05
Cre (umol/l) 65,33+ 7,77 78,83 + 3,11 66,17 + 4,05 84,50+7,86 |>0,05(>0,05
GOT (Ul 56,33 + 1,69 76,33 £ 9,16 93,67 + 32,01 122,67 + 22,58 |>0,05|<0,05
GPT (1U/l) 89,00 + 16,62 130,33+ 16,36 | 108,17 + 11,01 | 121,67 £ 13,94 |>0,05|> 0,05

Sau 4 ngay, thd tiém MSC thiéu méau
nhe v&i giam HgB, HCT so v&i trwdce tiém

(p < 0,05); BC, GOT tang so voi trwde tiém
& tho tiém thé tiét. Cac chi sé huyét hoc,
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sinh héa khac khéng khac biét gitra trwdc
va sau tiém.

4. BAN LUAN

Té bao gbc trung md (MSC) la cac té
bao da nang &rc ché mién dich cé kha nang
biét héa thanh nhiéu loai t& bao chuyén biét
khac nhau [7]. Viéc str dung MSC ttr md m&,
tdy xwong hodc mau day rén la mét cong
nghé khai niém moi pha v& gi¢i han cla
thuéc va cong nghé y té hién tai. Trong y hoc
tai tao, té bao gdc co thé thay thé cac té bao
va md bj tén thwong. Ching ciing c6 thé
dwoc st dung dé gidi quyét cAc bénh nan y
khac nhau ma khéng thé dwoc diéu tri day
dd bang thudc hodc phau thuat. Trong do,
MSC c6 nguén gbc tr mé m& (ADSC) dai
dién cho nguén té bao hap dan cho liéu phap
té bao gbc vi phong pht nguén mé thu thap
va it gap van dé vé dao durc [8].

Trong nghién ctu phan tich tbng hop
clia Wang Y (2021) [1] vé liéu phap MSC
trong 15 ndm cho th4y viéc st dung MSC
an toan & cac quan thé khac nhau. Tuwong
tw, nghién ctru ctia Zhao J (2019) [7] cho
thdy MSC c6 nguén gbc tr nuwdu ngudi
tiém truyén khéng gay ra bét ky tac dung
phu dang chu y nao trén cac mé hinh déng
vat, hau nhuw khéng c6 vai tro gi trong viéc
gay déc gen va hinh thanh khéi u.

Ngoai ra, Chan AML (2022) [2] cling
cho thdy truyén MSC c6 ngudn gbc tw
Wharton's Jelly an toan trén chuét dwa trén
viéc danh gia céc tiéu chi vé thé trong, chi
s6 khdi co thé, lwong thirc an tiéu thuy,
huyét hoc, chirc ndng gan, than, danh gia
doc tinh cap tinh, ddc tinh ban trwdng dién
va két qua gidi phau bénh [2]. Nghién ctru
cua Ra JC (2011) [8] da chirng minh ADSC
khéng c6 tac dung phu nhw tao khdi u, bat
thwéng nhiém sac thé hodc tlr chdi mién
dich, khdng dinh viéc ciy ghép hé théng
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ADSC & dong vat va ngudi la an toan. Tuy
nhién, Chan AML (2022) [2] va Chen
(2021) [3] nhan thay div liéu doc chéat hoc
can thiét cho rng dung |am sang cuta cac
t& bao con han ché.

Chét tiét t& bao (Secretome) la cac
thanh phan cé hoat tinh sinh hoc dwoc té
bao giai phéng ra khéng gian ngoai bao,
gdbm cytokine, chemokine, yéu té tang
trwdng, enzym, chat nén ngoai bao va ti
ngoai bao (extracellular vesicles: EV) [9].
EV dwoc Johnstone mo ta (1980) la cac tdi
c6 cau trac mang lipid kép, cé kich thuéc
nano tr 30 - 5000nm [10]. Dwa trén qua
trinh hinh thanh, qua trinh phdng thich,
kich thwéc, vat chadt mang va chirc nang,
EV dwoc chia thanh ba nhém: Thé
exosomes, Vi hat/vi béng bao
(microvesicles: MV) va thé té& bao chét theo
chwong trinh (apoptotic bodies) [10]. Cac
vat chat mang hay con goi la “cargo” (hang
hod) ctia EVs bao goém lipid, vat chét di
truyén (DNA, RNA), protein va cac chét
chuyén ho4 lién quan dén té bao tiét ra.

Exosome c6 duwdng kinh 30 - 200nm,
chiing tham gia vao qua trinh giao tiép té bao
bang céach van chuyén hang héa cta ching
dén cac té bao khac. Hién nay, exosome
dang dwoc nghién ciru vé diu an sinh hoc,
vai trd trong chan doan 1am sang, tri liéu va
phan phéi thuéc. Cac phan tich cho thay
MSC-exosome c6 vai tro stra chira/tai tao,
chéng viém va diéu hoa mién dich trong cac
mo hinh bénh & déng vat. Trén thuc té, loi
ich diéu tri cla MSC-exosome duoc ching
minh trong nhéi mau co tim, tén thwong gan
cép tinh do thubc, xo gan va viém da di tng.
Bén canh dd, cac nhém nghién clru cua Ha
DH (2020) [4], Sun L va cong sw (2016) [6]
da chirng minh rang exosome tir té bao gbc
trung md day rén va mé m& dung nap tot
trén cac md hinh dong vat, cé tac dung bao
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vé giam can, khoéng c6 tac dung phu trén
chirc nang gan, than va trén tinh gay tan
mau, kich thich mach va co, séc phan vé
toan than va huyét hoc.

Két qua nghién cru ctia ching tdi cho
thdy trén vi thé cé kich thich mach méau
nhe dén trung binh & ca 3 nhom véi diém
kich thich nhém MSC trung binh (3), nhém
TT (2, 5) va nhém ching (2, 7); sb lwong
mach mau trung binh nhom MSC (5), nhom
TT (7, 33), nhém chirng (5, 4). Tuy nhién,
khong thdy khac biét gika nhom tiém té
bao, thé tiét v&i nhom chirng. Bén canh do,
khéng c6 thAm nhiém té bao viém & mé co
ca 3 nhoém; kich thwéc mach mau khéng
khac biét gitka nhém tiém té bao, thé tiét
véi nhém chirng. Két quéd nay cho thay té
bao gbc trung mé phan lap t mé m& va thé
tiét khong gay kich (rng mach mau, kich (rng
co, twong ddng véi két qua trong nghién clru
cla Zhao J (2019) [7].

DPéi v&i doc tinh 1én toan than, nghién
clru clia Zhao J (2019) [7], Chan AML (2022)
[2] cho thdy MSC khéng gay doc tinh cap,
doc tinh dai han va qua man hé théng. Trong
khuén khd nghién ctru nay, thiét ké khéng
phai d& danh gia doc tinh toan than cia MSC
va thé tiét. Mac du chwa dd can c dé khang
dinh MSC, thé tiét Ia an toan Ién toan than;
xong két qua cho thay 100% ddng vat séng
dén khi két thuc thi nghiém; cac chi sé huyét
hoc va chirc ndng gan, than khéng thay dbi
gitra trwoc va sau tiém; ngoai trie dong vat
thiéu mau nhe tiém MSC va tadng men gan
GOT, bach cau sau tiém TT.

5. KET LUAN

~ Két qua budc dau chua thay té bao
goc trung mé mbé m& va thé tiét ngoai bao

exoxome cua chung kich thich mach méau,
co trén dong vat thyee nghiém.
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