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NGHIEN C’U NONG PO CAN BANG KHOANG
CUA DUNG DICH BAO QUAN MAU MO SINH HOC

TOM TAT

Qua trlnh bao quan cac mo sinh hoc trong dung
dich lubn xay ra hlen tugng trao doi chat gilra mo V(i
dung dich bao quan (DDBQ). Viéc xac dinh qua trinh
dong hoc canxi, phosphat trong dung dich, xac dinh
diém can béng va du doan mUic do thoat chat dé gé
xuat bién phap bo sung nong do khoang vao DDBQ
giup han ché qua trinh khu‘ khodng c6 y nghla quan
trong gilp bao ton nguyen ven thanh phan cau tric
mo sinh hoc. Dé tai “Nghlen cltu ndng dd cén bdng
khoang ctia DDBQ mau mo sinh hoc” dugc thuc h|en
vo’l muc tleu “Xay dung mo hinh thuc nghiém” va
“xac dlnh nong dd can bang cla canxi, phosphat trong
DDBQ mau mod sinh hoc theo mo hlnh thuc nghiém”.
béi tugng, phuang phap: 18 méu m6 ¢o kich thudc
2x2x0,5 cm, 18 mau xuang xop va 18 mau xuong dac
da Ioa| bod mang xudng, ngam trong DDBQ va DDBQ
c6 bo sung thém chat khoang vdl nong do xac dinh.
Cac mau chia thanh 2 16 bao quén & 2 muc nhiét 1a 16°
C va 37°C. Sau moi 2-4 thang dinh Iugng ndng do
canxi, phosphat trong cac DDBQ mau. Két qua: Xac
dinh dLIdc nong doé khoang ban dau phu hop dé bd
sung cho md hinh Véi can xi la 30,21 va phosphat la
76,29 mg/l. Bao quan mau va b8 sung khoang sau 27
thang cho thay thanh phan chét cd ban va mot s6 tinh
chét hda ly cGia dung dich thay ddi khong dang k&, chat
lugng cla dung dich dam bao de tién hanh thi nghlem
Nong do can bang cua canxi va phosphat trong DDBQ
[&n luot la: 43%0,5 mg/I va 135+0,5 mg/I. Két luan:
b3 xay dung derc mo h|nh thi nghlem dai ky dé danh
gla nong dd can bang clia canxi, phosphat trong DDBQ.
Vdi nbng do chat khoang trong dung dich & diém can
béng, khdng 1am thay déi tinh chat thanh phan DDBQ,
dong thai lam giam muc d6 khar khoang tr mé bao
quan vao dung dich. T khoa: DDBQ, can badng
khoang, canxi, phosphat.
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Pd Tuan Mén!, Trinh Minh Viét!2

CONCENTRATIONS OF THE PRESERVATION

SOLUTION FOR BIOLOGICAL TISSUE SAMPLES

The process of preserving biological tissues in
solutions is always accompanied by metabolic
exchanges between the tissues and the preservation
solution. Determining the kinetics of calcium and
phosphat in the solution, identifying the equilibrium
point, and predicting the extent of mineral leaching to
propose  measures for replenishing  mineral
concentrations in the preservation solution are crucial.
These efforts aim to minimize the demineralization
process and maintain the structural integrity of
biological tissues. The study titled “Investigation of
Mineral Equilibrium Concentrations in Preservation
Solutions for Biological Tissue Samples” was
conducted with the objectives of: “Developing an
experimental model” and “Determining the equilibrium
concentrations of calcium and phosphat in the
preservation solution for biological tissue samples
based on the experimental model.” Subjects and
Methods: Eighteen muscle tissue samples (2x2x0.5
cm), 18 spongy bone samples, and 18 compact bone
samples (periosteum removed) were immersed in the
preservation solution and in solutions supplemented
with specific mineral concentrations. The samples
were divided into two groups, stored at two different
temperatures: 16°C and 37°C. Every 2-4 months,
calcium and phosphat concentrations in the
preservation solutions were quantified. Results: The
initial appropriate mineral concentrations for
supplementation were determined to be 30.21 mg/L
for calcium and 76.29 mg/L for phosphat. After 27
months of preservation and mineral supplementation,
the basic composition and some physicochemical
properties of the solution showed negligible changes,
confirming its suitability for experimentation. The
equilibrium concentrations of calcium and phosphat in
the preservation solution were found to be 43+0.5
mg/L and 135+0.5 mg/L, respectively. Conclusion: A
long-term experimental model was successfully
developed to evaluate the equilibrium concentrations
of calcium and phosphat in the preservation solution.
At equilibrium mineral concentrations, the solution's
composition remained stable, and the leaching of
calcium and phosphat from the preserved tissues into
the solution was significantly reduced.

Keywords: Preservation solution,
equilibrium, calcium, phosphat.
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I. DAT VAN PE

Trong linh vuc udp bado quan doi tugng phuc
vu chiém nguBng, bdo ton tot thanh phan
khoang ctia mo sinh hoc gdép phan quan trong
gilr gin cau tric nguyén ven cac nét dac trung
clia ddi tugng nhu sinh thdi. Mot s6 nghién cliu
trén thé gidi da cho thay “khi bao quan cac mau
sinh hoc trong DDBQ c6 xay ra khir mot phan
khoang ctia md xugng’[1, 2]. Tai Viét Nam theo
két qua phan tich dinh ky cho thay trong DDBQ
dang s dung ludon phat hién ham lugng ion
canxi, phosphat. Nguén gbc cac ion nay moét
phan tU hda chat, vat liéu, phan con lai thoat ra
tor mo d6i tugng bao quan[3]. Hién nay, Ching
to6i van chua xac dinh dudgc mdc gidi han cho
phép cla nong do canxi, phosphat trong DDBQ.
Nghién cltu ndng do can bang caxi va phosphat
trong dung dich udp bao quan la can thiét thiét
dé theo ddi va danh gid gian tiép tinh trang bao
ton mo sinh hoc. Qua trinh thoat canxi, phosphat
dién ra chdm va trong thdi gian dai vi th& can
xay dung mo6 hinh thuc nghlem (cb gia toc vé
nhiét két hgp sur dung mau cg xudng doéc lap da
tach mang xu’dng) dé thic day thdi gian trao doi
cac chat gilta mo6 sinh hoc véi DDBQ. Dé tai
“Nghién ctiu nong dé can bang khoang cla
DDBQ mau md sinh hoc” dugc thuc hién vdi 2
muc tiéu: “Xay dung mo hinh thuc nghiém” v
“xéc dinh ndng do can bang cla canxi, phosphat
trong DDBQ mau mo sinh hoc theo mé hinh thutc
nghiém” lam cd sd tim kiém bG sung chi tiéu
theo doi danh gia trang thai bao ton mo sinh hoc
ndi riéng va doi tugng bao quan ndi chung.

II. DOI TUQONG VA PHUONG PHAP NGHIEN CU'U

2.1. Pdi tuong nghién ciru. 18 mau co
van xudng kich thudc 2x 2x 0,5 cm, 18 mau
xuong x0p loai bd mang xudng, 18 mau xuadng
dac da loai bd mang xuong.

2.2. Héa chat. Chat chudn canxi 1mg/ml
hang Merck, Buc;-Chat chuidn phosphat 1mg/ml
hang Merck, Dic; Acid acetid (Merck); Glyceril

(99%,); Kaliacetat (99%); va cac hda chat tinh
khiét khac dat tiéu chuén phan tich.

2.3. Phucng phap nghién ciru. Tién hanh
nghién clu theo phudng phap thuc nghiém tai
Vién 69, theo doi va danh gia cac chi tiéu canxi,
phosphat trong cac DDBQ theo thdi gian. Cac két
qua dang s6 dugc xUr ly thong ké vdi thuat toan
phu hgp (phuong trinh dong hoc, phuong trinh
can bang, thdng ké...) bdng phan mém bang tinh

2.3. Cac ky thuat st dung trong nghién
clru

- Chuén bi dung djch thu'c nghiém: Dung
dich sr dung vao mo hinh thi nghiém cé thanh
phan va tinh chat tuong tu nhu dung dich sir
dung thudng xuyén cho doi tugng bao quan tai
Vién 69.

Bang 1. Ham luong canxi, phosphat
trong cac dung dich ban dau

. : Canxi Phosphat

Mau dung dich (mg/I) (mg/I)
DD BQ 12,62 s
DD BSK 30,21 76,39

- Chuan bi cac mau sinh hoc uop bdao
quan: 18 mau cd, 18 mau xuang xop, 18 mau
xuong dac. Pem ngdm theo ti 1€ 1/10 (g/g,
mo/dung dich) trong 2 loai DDBQ da sir dung,
Dung dich b6 sung khoang (DDBSK)._

- Mé hinh thi nghiém: Cac mau cd xudng
dugc ngam trong dung dich ¢ 2 mic nhiét do
16° va 37°C. Binh ky 4 thang phan tich ham
lugng canxi, phosphat trong cac dung dich. Ham
lugng canxi trong dung dich bang phuang phap
phd hdp thu nguyén ti; ham lugng phosphat
bdng phuong phap do quang [4].

Il. KET QUA NGHIEN cUU

3.1. Xay dung md hinh thuc nghiém dé
xac dinh néng d6 can bang khoang. Hbi clru
ham lugng canxi, phosphat trong cac DDUBQ da
st dung, xem xét xu hudng bién déi lam cén c
dé xac dinh ndng dd ban dau cua canxi,
phosphat trong dung dich dua vao xay dung mo
hinh thi nghiém.

Bang 2. S6'liéu hoi cau ham luong canxi, phosphat trong DDBQ da su’ dung

Nam Ham lugng phosphat trong dung dich| Ham Iugng canxi trong dung dich
(X £+ SD, mg/l, n=28) (X + SD, mg/l, n=28)
Trudc Sau Trudc Sau
ngam ngam oB KOM ngam | ngam GacOB | KOM
Trung binh t&r | 46,61 £ | 48,79+ | 74,68 £ | 76,92 + | 19,13 + | 19,59 + | 32,35 + | 35,64
1990-2018 8,67 8,13 9,32 8,25 4,81 4,69 516 5,29

Ham lugng phosphat trong dung dich s
dung cé gia tri giao dong tu 37-81,2 mg/I trung
binh, ham Iugng canxi trong dung dich st dung
cb gia tri giao dong canxi 9,97-38,0 mg/l. Phan

tich dung dich ti€p xtc 11 thang (dung dich OB,
dung dich KOM) trung binh Iugng canxi 33,9 +
5,2 mg/Il, phosphat 75,8 + 8,7 mg/I.

* Panh gid, kiém tra chat luong cdc
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mau dung dich sau 27 thing

Sau thgi gian 27 thang thi nghiém, cac dung
dich c6 thanh phan, tinh chat thay ddi khéng
dang k€&, bao dam diéu kién cho thi nghiém.

3.2. Két qua ham ludng canxi cic mau
dung dich theo théi gian. Sau 27 thang bao
quan mau trong 2 dung dich va phan tich dinh

ky ham lugng canxi thu dugc két qua nhu sau:
Bang 3. Két qua ham luong canxi trong cac diéu kién bao quan.

Nong dd canxi trong DDBQ (mg/L, |Nong dd canxi trong DDBQ cé bd sung
Nhiét Than X+SD, n=3) khoang (mg/L, X£SD, n=3)

do 9 Méco Xu'ong x0p | Xu'ong dac Mo co Xuong x0p | Xu'ong dac
(1) (2) (3) (4) (5) (6)

5 12,81+0,59| 18,30+0,23 | 16,70+0,44 | 31,79+0,92 | 34,25+0,31 | 34,61+0,25

10 |12,87+0,48| 21,24+0,13 | 21,08+0,88 | 32,85+0,56 | 35,25+0,77 | 36,32+0,29

14 |12,94+0,31| 23,55+0,27 |22,08+0,77 | 32,96+0,82 | 37,14+0,41 | 38,78+0,52

16°C 18 |13,88+0,63| 24,34+0,78 | 25,06+0,91 | 32,81+0,49 | 38,94+0,39 | 40,61+0,33

22 |13,88+0,23| 26,82+0,36 | 27,49+0,72 | 32,91+0,66 | 40,55+0,54 | 41,05+0,47

25 |13,82+0,39| 28,82+0,88 | 29,49+0,41 | 32,91+0,74 | 40,63+1,33 | 41,15+0,88

27 |13,78+0,48| 30,84+0,77 |31,19+0,39 | 32,91+0,96 | 40,75+0,74 | 41,48%+0,77

5 12,22+0,44| 17,15+0,13 | 18,09+0,29 | 31,00+1,45 | 34,77+0,87 | 34,85+0,85

10 |12,45+0,71| 21,35+0,95 | 20,77£0,93 | 32,96+1,09 | 38,52+1,27 | 37,35+0,34

14 [12,55+0,89| 25,11+0,79 | 26,16+0,75 | 32,91+0,66 | 39,88+0,24 | 40,46%1,33

37°C| 18 [13,06+0,12]| 30,61+0,62 |31,26+0,78 | 33,16+0,89 | 42,12+0,77 | 42,82+0,89

22 [13,52+0,07| 37,30+0,91 |36,61+0,88 | 33,60+1,01 | 43,29+0,53 | 43,90+0,85

25 |13,68+0,85| 37,45+0,79 | 39,41+0,74 | 33,35+0,41 | 43,87+1,26 | 43,38+1,35

27 |13,66+0,34| 38,45+0,59 |40,11+0,96 | 33,72+0,39 | 43,95+0,21 | 43,39+0,74

* O diéu kién 16°C: Ham lugng canxi tang
chdm nhung 6n dinh dan theo thdi gian, dac biét

& mAau xucng x8p va xuang dic.

« O diéu kién 37°C: Su gia ting ham lugng
canxi ro rét han so vai diéu kién 16°C, ddc biét &

mau xuaong x6p va xuang dac.
Bang 4. Két qua ham luong phosphat trong cac diéu kién bao quan theo thoi gian.

_3.3. Két qua ham lugng phosphat cac
mau dung dich theo thgi gian. Sau 27 thang
bao quan mau trong 2 dung dich, phéan tich dinh
ky thu dugc cac két qua ham lugng phosphat

nhu sau:

[PO4+3] trong DDBQ (mg/L, X+SD, [[PO43-] trong DDBQ c6 bd sung khoang
Nhiét Thang n=3) (mg/L, X+SD, n=3)
do MO0 cd | Xuong x0p | Xu'ong dac Mo co Xuong x0p | Xu'cng dac
(1) (2) (3) (4) (5) (6)
5 63,83+2,38 | 55,20+2,22 | 54,09+1,49 | 83,94+3,21 | 81,51+1,12 | 86,68+1,09
10 ]93,55+3,01| 62,08+1,98 | 76,1+2,26 | 94,41+2,34 | 82,91+2,05 | 88,04+1,88
16°C 14 |103,91+1,47| 73,77+0,98 | 82,01+£3,19 | 101,1+£2,98 | 90,94+3,13 | 91,443,21
18 |113,9%4,23| 81,2+4,08 | 88,74+4,32 | 115,43+2.13 | 98,21%3,14 | 98,41+1,93
22 |121,57+2,24] 85,55+2,73 | 89,87+2,69 | 127,51+3,36 | 105,78+1,18 | 104,13+2,67
25 |126,33+1,29| 89,62+2,24 | 93,28+2,19 | 132,14+2,31 | 115,98+1,18 | 110,51+2,18
27 (131,52+2,18| 95,38+2,14 | 98,73+2,16 | 136,26+2,02 | 120,91+1,18 | 118,42+2,13
5 90,75+2,32 | 64,33+3,21 | 59,99+1,02 | 86,26+3,27 | 88,22+1,93 | 85,69+2,48
10 |143,34+4,49| 93,2+3,58 | 86,88+2,95 | 118,1+5,02 | 118,88+3,87 | 106,34+4,07
14 |169,44+5,09| 105,43+4,26 |106,07+3,34| 149,88+5,57 | 123,74+3,31 | 121,27+2,12
37°C| 18 [178,89+4,96| 127,28+3,22 |126,79+2,12| 177,38%2,29 | 126,87+3,18 | 123,73%4,02
22 |183,52+2,21|135,66+2,37 |130,34+2,57| 192,56+4,01 | 128,22+2,84 | 131,55+3,38
25 |184,24+2,18|136,66+2,17|132,36+2,57| 195,45+3,11 | 132,12+2,35| 133,35+2,31
27 |185,56+2,22|138,68+3,30 |132,39+2,57| 197,62+3,23 | 135,26%2,42 | 134,02+3,05

e MO co: O 16°C, nong doé tang dan tir
63.83 mg/L (sau 5 thang) Ién 131.52 mg/L (sau
27 thadng). O 37°C, néng do6 tang nhanh hon, tur
90.75 mg/L 1én 185.56 mg/L trong cung khoang
thdi gian. Xudgng x6p: O 16°C, ndng do tdng tir
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55.20 mg/L lén 95.38 mg/L. O 37°C, n6ng do
tang manh han, dat 138.68 mg/L sau 27 thang.
Xuong ddc: O 16°C, ndng do tang tir 54.09 mg/L
lén 98.73 mg/L. O 37°C, nong d6 tang nhanh
hon, tir 59.99 mg/L Ién 132.39 mg/L. T6c do



TAP CHi Y HOC VIET NAM TAP 547 - THANG 2 - SO 2 - 2025

tang ndng dd phosphat & 37°C I16n hon dang ké
so véi 16°C, cho thdy nhiét d6 cao thiic ddy qua
trinh hoa tan hodac tugng tac gitta mau va dung
dich. B&i véi cac dung dich c6 bd sung khoang
thi ham lugng phosphat tang cham hon va c6 xu
huang can bang & thang th(r 25-27.

IV. BAN LUAN

4.1. Xay dung md hinh thuc nghiém. b3
xay dung md hinh thuc nghiém vdi cac mau sinh
hoc (18 mau), dugc chia vao bao quan & 2 muc
nhiét do 16° 37° C. Xac dinh dugc nong do
khoang thich hgp dua trén nong dé khoang cao
cla dung dich da sir dung ti€p xUc thdgi gian dai
vGi ddi tugng bao quan dé bd sung vao cac dung
dich thuc nghiém giGp rit ngdn thoi gian theo
dGi danh gia. Ché tao thanh céng khoang hitu cd
apatid tr dich thdy phan mo6 xudng véi nong do
thich hap.

Ham lugng canxi va phosphat tucng déi én
dinh & cad hai giai doan trudc va sau sU dung
hang nam, nhung bién dong cao (+8,67 va
48,13 mg/l) cho thay su’ bién ddng dang ké qua
cac ndm. Diéu nay co thé bi anh hudng bdi yéu
t6 mdéi trudng nhu vat liéu bong gac y té€ sur
dung va anh hudng pha lodng bdi dung dich b
sung mdi hang nam.

Ddc biét s liéu phan tich DDBQ ti€p xuc vdi
mo sinh hoc 11 thang, trung binh lugng canxi
33,9 £ 5,2 mg/l, phosphat 75,8 + 8,7 mg/l. S6
liéu nay cho thay thdi gian ti€p xdc vdi doi tugng
bao quan lau hon thi ham lugng caxi, phosphat
trong dung dich cao hon. Lugng nay cd thé tur
mo sinh hoc thoat vao, tuy nhién chua loai trir
chung cé thanh phan tir béng gac, vat liéu y té.
Vi thé can phal tién hanh danh gia tUr thuc
nghiém cac mau r&i doc 1ap dé loai trir cac yéu
t6 tUr moi trudng ngoai tac déng dén qua trinh
can bang khoang ctia DDBQ cac mé sinh hoc. TU
dé ching toi tién hanh pha dung dich bd sung
khoang véi ham lugng canxi 30mg/l va ham
lugng phosphat ~70 mg/I, ham lugng nay tuang
dudng véi nong d6 chat khoang cd trong dung
dich da st dung ti€p xic véi mau mo thdi gian
dai, thiét k€ nay cling phu hgp véi thi nghiém
cla Volodina T.V va cong sy [1] diéu d6 giup
cho dung dich nhanh dat néng dd can bang, rit
ngan thai gian thi nghiém.

Sau thdi gian 27 thang thi nghiém, cac dung
dich c6 thanh phan va tinh chét thay ddi khdng
dang k&. biéu nay khang dinh cac dung dich su
dung cho thi nghiém cla dé tai dam bao cac tiéu
chudn vé chét lugng thanh phén va tinh chét.

4.2. Xac dinh nong d6 can bang canxi
trong DDBQ. Theo thgi gian n6ng do canxi

trong dung dich tdng 1&n rd rang & cic mau
ngam xuong. Nong dd canxi trong dung dich cac
mau ngdm md tang khdng dang k&, cao nhét
0,06 mg sau 27 thang. Thuc t€ ham lugng canxi
trong mo cd khong cao nén tan vao dung dich
chi c6 ham Ierng vét[1].

O 16°C, ndng canxi tang & ca 4 mau nay cho
thdy cac thuc nghiém van xay ra qua trinh thoat
canxi tir xuong vao dung dich. Tuy vay, mic do
thoat canxi cd khac nhau véi 2 loai dung dich st
dung: DD BSK c6 murc thoat canxi (10,54-11,27
mg/l) thdp hon so v3i DDBQ khdng bd sung
khoéng (18,2-18,8 mg/I)

4&:@ mg/l y= 4363\n(x)+29 189, h
40.00 + =
35.00 f" —l-8
3000 W £ 4.369In(x +291/5, 5
25.00 | =8.4049In(x) + 8. 3658 _

r e f \/- ( }
2000 & 4
15.00 —5',.,7- y =8.2141In(x) + 8.03 12
10_00::{:::;::::;::::;::::;::::;::::;

0 5 10 15 20 25  3fhdng)

Hinh 1. D6 thi ham luong canxi trong DD
BQ mau 6 37°C: DDBQ ngam xuong xop
(8), DDBQ ngam xuong dac (9), DD BSK
ngam xuong xép (11), DD BSK ngdm
xuong dac (12)

O 37°C (hinh 1) lugng canxi trong mau dich
ngdm mod cd khong thay doi so véi 6 16° C.
Lugng canxi thoat gilfa mau bao quan trong
DDBSK thap haon so véi lugng thodt cia mau
trong DDBQ. P06 doc cua do thi cd xu hudng
giam dan véi DDBSK. VGi thdi gian hién tai
ching toi tam thdi xac dinh dugc ndng doé can
bdng cubi cia md xuong trong dung dich la
43+0,5 mg/Il. Két qua nay phu hgp vai bao cdo
cla Christoffersen va cong suf5]. VGi s0 liéu do,
¢6 dugc Phuang trinh dong hoc tugng quan ham
lugng canxi theo thai gian (mo hinh gia toc nhiét
va bd sung khoang):

Dung dich 11: y = 4,363 In(x) + 29,19 Vvdi
R2 = 0,936

Dung dich 12: y = 4,369 In(x) + 29,15 vdi
R2 = 0,966 )

4.3. Xac dinh nong d0 can bang
phosphat trong DDBQ cac mé. Murc df tdng
phosphat trong cac DDBQ phu thudc vao loai
mo, nhiét do va cach x{r ly DDBQ. M0 cG thoat
phosphat nhanh nhat, ti€p dén la xuong x0p va
xuong déc cham nhat diéu nay phu thudc vao
déc diém cdu tao ciia moi md khac nhau nén ty
Ié thoadt chat cling khac nhau[l]. Ham Iugng
phosphat trong cac DDBQ sau 27 thang tang Ién
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trong tat cd cac dung dich ngdm mé cg va
Xuong. Tang cao nhat & cac dung dich ngam mo
cd. Lugng phosphat thoat ra nhiéu lién quan dén
tiét dién cac mat cat khdi cd, gay tdn thuong ciu
tric mo6 lam PO4 3 thoat ra nhiéu hgn. biéu do
cho thdy rang ngoai viéc sir dung cac chat cd
dinh, chdt bdo quan dé c§ dinh t6t cac mo thi
viéc bao ton toan ven cau trdc mo, té bao co y
nghia truc ti€p tdi toc do thoat chat tir doi tugng
ra DDBQ.

4 A
14p@mg/t =1
12400
99.00 - —
T I e T,
7400 ) ,.-‘-9/.7/.——-‘“'7%
49.00?4...............6
0 5 10 15 20 25 Thamp )

AN
Hinh 2. D6 thi ham luong phasphat trong
DD BQ méu & 16°C: DDBQ mé (1) DDBQ
xuong xop (2) DDBQ xuong dac (3) DD
BSK mé (4) DD BSK xuong xép (5) DD BSK
ngam xtfa’ng dac (6)

O 16°C (hinh 2), cac mau bdo quan béng
DDBQ c6 ham lugng phosphat ting dan déu
theo thdi gian, & ca hai déi tugng mé cd (1)
xuong (2) (3). Nong phosphat tang nhanh sau
5 thang. Cac dung dich ngam cd téc d6 hinh
thanh ion phosphat dién ra nhanh, nhiéu han so
véi mo xuong. DD BSK ham Ilugng phosphat tao
ra (4,2 mg va 3,2 mg) tudng du’dng vGi DDBQ
khong bé sung khoang (4,3 mg va 3,7 mg). Véi
cac mau DDBQ & 16°C k& ca dung dich bd sung
khoang ching t6i thdy néng do phosphat tang
trong dung dich chua c6 xu hudng dung lai va
chua dat dugc ndng dd can bang khi bao quan
tdi thai diém 27 thang.

0 37°C (hmh 3) lugng phosphat trong 2 mau
dich ngdm mo tao ra la 7,49 mg va 8,37 mg.
Tang 20°C lugng phosphat ting ~ 2 I”ém. Ham
lugng phosphat trong DDBQ ngdm xudng (8),
(9) tang lén 138,68 va 132,39 mg/l, lugng
phosphat thoat ra tugng Ung la 8,20 mg va 6,08
mg. Ham lugng phosphat mau 11, 12 trong
DDBSK tang lén 135,26 mg/l va 134,02 mg/l,
lugng phosphat thoat ra tuong Ung la 5,59 mg
va 4,32 mg. Lugng phosphat thoat gilta mau bao
quan trong DDBSK da cham lai so véi lugng
thodt cla mau trong DDBQ khéng bd sung
khoang. Budc dau cho thay nong do phosphat co
xu hudng can bang tlr thang 24 dén thang 27.
V@i sO liéu hién tai ching toi tam thdi xac dinh
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nong dd can bdng phosphat ciia md xuang trong
dung dich la 135+0,5 mg/I.

Phugng trinh dong hoc tudng quan ham
lugng phosphat theo thgi gian (mo hinh gia toc
nhiét va bé sung khoang):

Dung dich 11: y = 19,30In(x) +68,32 vGi R2
= 0,908

Dung dich 12: y = 18,84In(x) + 71,33 vdi R2
= 0,928

y=18.848In(x) + 71.338 A
R =04

-
10 Q41 e/l

174.00 Y= t
R2=0.908

149.00
124.00
99.00 |
7400 TR _
49.00

\_
Hinh 3. D6 thi ham luong photsphat trong
DD BQ méu & 37°C: DDBQ mé (7) DDBQ
xuong xop (8) DDBQ xwuong dac (9) DD
BSK mé (10) DD BSK xuong x6p (11) DD
BSK xuong dac (12)

V. KET LUAN

b3 lap dugc mo6 hinh thuc nghiém cho phép
danh gia su trao ddi khoang gitta md cd, xuong
vGi DDBQ. Pa tao dugc chat khoang hitu ca tur
md xuong bd sung vao DDBQ ma khdng lam
thay d&i thanh phan va tinh chat dung dich thi
nghiém.

Sau 27 thang ham lugng canxi, phosphat
trong cac DDBQ xudng tang cao [Ca®'] ~43+0,5
mg/l, [PO4] ~ 135+0,5 mg/l va van ti€p tuc
tang cham.
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KET QUA LAM SANG SAU DIEU TRI THOAI HOA KHOP GOI
~ NGUYEN PHAT 6 THANG BANG LIEU PHAP TIEM NOI KHOP
TE BAO GOC TU’ MO MO’ TU’ THAN TAI BENH VIEN A THAI NGUYEN

TOM TAT.

Muc tiéu: Danh gia két qua lam sang sau diéu trj
bénh nhan thoai hoa khdp 90| (THKG) nguyen phat 6
thang bang liu phap tiém noi khdp t€ bao goc (TBG)
tor mo md ty than tai Bénh vién A Thai Nguyen Poi
tuong va phuong phap nghién ciru: Nghién clru
can thiép theo d6i doc trén 30 bénh nhan THKG
nguyén phat tai Khoa Cd xuong khdp - Bénh vién A
Thai Nguyén. Két qua: Sau 6 théng diéu tri, ti 1é CL'rng
khdp budi sang, luc khuc khi van dong, han che van
dong, bap bénh xudng banh ché deu giam vdi
p<0,05. Diém dau VAS giam dan theo cac thdi dlem
TO (5,57+0,73); T1 (4,20£1,30); T3 (2,27+1,67) va
T6 (1,27+1,03) VGi p<0,05. Diém WOMAC chung gidm
dan theo cac thdi diém TO (45,07+9 ,76); T1
(33,37£11,27); T3 (26,37£11,85) va T6
(14,50+11,09) vdi p<0,05. Tac dung khong mong
muon la cang tic sau tiém khdp trong 24-48 gic
chiém 61,4%; dau sau tiém 11,4%; tran dich khdp
9,1%; dau vung kéo dai sau ldy mG bung >3 gid la
23,3%; tu mau tai cho hat 16,7%. Két luan: Diéu tri
THKG bang liéu phap tiém ndi khdp tiém ndi khdp
TBG tr mO0 m@ tu than cho hiéu qua cao, kéo dai va
dam bao an toan. 7w khoa: thodi héa khdp goi,
nguyén phat, tiém noi khdp, t€ bao gbc trung mo

SUMMARY
RESULTS OF CLINICAL TREATMENT OF
PRIMARY KNEE OSTEOARTHRITIS BY
INTRA-ARTICULAR INJECTION OF
MESENCHYMAL STEM CELLS FROM
AUTOLOGOUS FAT TISSUE AT A THAI

NGUYEN HOSPITAL

Objective: To evaluate the results of clinical
treatment primary knee osteoarthritis (OA) by intra-
articular injection of mesenchymal stem cells from
autologous fat tissue at Thai Nguyen A Hospital.
Subjects and methods: A controlled intervention
longitudinal study was conducted on 30 patients with
primary OA at the Department of Musculoskeletal,
Thai Nguyen A Hospital. Results: After 6 months of
treatment, the rates of morning stiffness, creaking
when moving, limited movement, and patellar luxation
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decreased with p<0.05. VAS pain scores gradually
decreased at TO (5.57%0.73), T1 (4.20+£1.30), T3
(2.27+1.67), and T6 (1.27+1.03), p<0.05. The total
WOMAC score gradually decreased at TO
(45.07+9.76), T1 (33.37£11.27), T3 (26.37+11.85),
and T6 (14.50+11.09), p<0.05. The adverse effects
were post-injection joint tension within 24-48 hours
(61.4%), post-injection pain (11.4%), joint effusion
(9.1%), pain in the abdominal fat removal area >3
hours (23.3%), and hematoma at the liposuction site
(16.7%). Conclusion: Treatment of primary knee
osteoarthritis by intra-articular  injection  of
mesenchymal stem cells from autologous fat tissue
has high efficiency, long lasting and safety.
Keywords: knee osteoarthritis, primary, intra-
articular injection, mesenchymal stem cells

I. DAT VAN DE

Thodi hoda khdp gbi (THKG) la bénh co
xuang khdp thudng gdp & ngudi cao tudi [10]. Ti
|é m3c bénh THKG & ngudi =60 tudi 1a khoang
10,0% & nam gidi va 13,0% & nit gidi [9]. THKG
néu khong dugc diéu tri kip thdi s€ gay nhiéu
bién ching, tham chi gay tan phé, phai thay
khdp dan dén chi phi rat ton kém. Vdi su phat
trién ctia khoa hoc ki thudt, ngay cang cé nhiéu
phugng phap diéu tri THKG hién dai nham dem
lai két qua cao trong diéu tri bénh, han ché cac
bién chifng va nhu cau thay khdp nhéan tao. Liéu
phap tiém té€ bao g6c (TBG) tr mo mdG tu than
d3d m& ra mot hudng mdi dé diéu tri THK: diéu
tri bao ton khdp mot cach tu nhién, sinh ly nhat.
Van dé (ng dung liéu phap TBG tu than co
nguodn goc t trung mo vao diéu tri THKG tai Viét
Nam da dudgc cong b6 rat kha quan, két qua cho
thay liéu phap TBG m6 ma3 tu than trong diéu tri
THKG cai thién dang k€ thang diém dau (VAS),
bién d6 van ddng va tén thuong sun khdp goi
[1], [2], [7]. Bénh vién A la bénh vién dau tién
trong tinh Thai Nguyén trién khai si dung liéu
phap TBG tlr mé md tu’ than trong diéu tri bénh
THKG nguyén phat. Nghién clru nay nhdm muc
tiéu: Panh gid két qua 1dm sang sau diéu tri
bénh nhdn THKG nguyén phat 6 thang bang liéu
phap tiém ndi khdp TBG tor mé md tu thén tai
Bénh vién A Thai Nguyén.

Il. DOI TUONG VA PHUONG PHAP NGHIEN CUU
2.1. Béi tu'gng nghién ciru. Gom 30 bénh
nhan dugc chan doan xac dinh THKG nguyén

159



