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Téi wu hoa quy trinh danh gid ton thwong sun bang md bénh hoc
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Tom tit:

Tén thwong sun khép do thodi héa hoic chin thwong, néu khong dwoc phat hién sé'm va diéu tri kip thoi sé din dén
diy nhanh qua trinh thoai héa khép, anh hwéng dén chirc ning ciia khép. Do tinh chét vé mach, thin kinh ciia mé
sun, vi¢c sira chira hoan toan sun hyaline vin dang 13 mgt thach thirc 16n véi cic nha nghién ciru. Bén canh dé, viée
danh gia mirc d9 tén thwong ciing nhu hiéu qua ciia cac phwong phap diéu tri dbi véi ton thwong sun ciing rit quan
trong. Mac du cé nhjéu phuong phép theo ddi doc khong xAm 14n nhuw siéu 4m va cong hwdng tir nhung méd bénh
hoc vén 1a “tiéu chuén vang” dé phan tich danh gia chit lweng sun khép. Tuy nhién cho dén nay, tai Viét Nam viéc
nghién ciru md bénh sun vin chwa dwoc tién hanh thwong quy. Nghién ciru nay nhim xay dung quy trinh danh gia
mé bénh tén thwong sun khép ca trén nguoi va trén dong vat thwe nghiém hiéu qua, dé trién khai va dang tin ciy.

Tir khéa: Safranin O, tii tao sun, ton thwong sun.
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Abstract:

Cartilage damage caused by degeneration or injury can accelerate joint deterioration, leading to impaired joint
function if it is not detected and treated in time. Due to the avascular and nerveless nature of cartilage tissue,
fully repairing hyaline cartilage remains a challenge for researchers. Besides, assessing the severity of damage and
the effectiveness of treatment for cartilage damage is very important. Although various non-invasive longitudinal
monitoring methods, such as ultrasound and magnetic resonance imaging, histopathology remains the “gold
standard” for assessing joint cartilage quality. However, research on cartilage histopathology in Vietnam is still
not yet widely conducted. This research aims to establish an efficient, feasible, and reliable evaluation process for
cartilage histopathology in humans and experimental animals.
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1. Dat van de

Tén thuong sun khép sau chdn thwong va thoai hoa
khop anh huong dén chat luong cude sdng ctia hon 300
triéu ngudi trén toan thé gidi, gay ra nhitng ganh ning dang
ké dbi v6i ca nhan nguoi bénh va nén kinh té xa hoi [1].
Tén thuong sun thudng gap ¢ ngudi 16n tudi do qua trinh
thoai hoa khop gy ra. Tuy nhién nhitng bao cdo gan day
cho théy tinh trang ton thuong sun dang ngay cang tré hoa
xudt phat tir cac tén thuong cép tinh do chén thuong, néu
khong dugc diéu tri kip thoi s& ddy nhanh qua trinh thoai
hoa khop, gdy mat sun lan téa trén dién rong [2]. Cac bién
phéap can thiép sfra chita sun sau ton thuong & giai doan
som la vo cung can thiét tuy nhién do tinh v6 mach, thin
kinh ctia md sun, céu triic nén ngoai bao phtrc tap va sy sao
chép té bao chondrocyte han ché nén chua c6 lidu phap sira
chita sun nao thyc sy c¢6 hi¢u qua [3-5]. Té bao géc trung
mé (Mesenchymal stem cell - MSC) véi kha nang tu dbi
moi, biét hoa thanh té bao sun, déng thoi co kha ning tiét
ra cac yéu td diéu hoa mién dich, chéng viém, tai tao mach
mau, ngan chan sy chét té bao. Do do, liéu phap MSC dang
dugc danh gia 1a mot trong nhitng liéu phap tiém ning dic
biét trong diéu tri ton thuong sun. Hang loat nghién ctru da
dugc tién hanh trén nhiéu mo hinh khac nhau, tuy nhién két
qua danh gia kha nang tai tao sun sau diéu tri bang liéu phap
MSC giita céc nghién ctru con chwa c6 tinh théng nhat. Sy
khac nhau trong lya chon phuong phép danh gia kha nang
tai tao sun 1a mot trong nhiing yéu t6 dan dén su thiéu théng
nhét giita cac nghién ciru. C6 hai phuong phéap dénh gia tinh
trang ton thuong sun ciing nhu kha ning tai tao mo sun dang
dugc str dung hién nay 1a xam I4n va khong xam lan.

Céc phuong phap khong xam l1an nhu chup X-quang
thuong quy, siéu am, CT cé gia tri trong chin doan giai
doan thoai hoa khop, tuy vay trong giai doan dau cua bénh
thi rat it hodc khong c6 su thay déi rd rang t6n thuong duoc
ghi nhan trén X-quang. Chup cong tir rat ¢ gia tri trong
phan tich nhitng t6n thuong cac thanh phan cua khop nhu
day chang, sun chém, bé mat sun khop; tuy nhién, quy trinh
phan tich danh gia chat lugng sun van chua thong nhét giita
c4c co s& chan doan hinh anh [6].

Phuong phap xam ldn: Mo khép quan sat dai thé hay
qua ndi soi khop 1€iy mau sun lam mo bénh hoc van duogc
danh gia 14 “tiéu chuan vang” trong chan doan t6n thuong
sun khop ngay tir giai doan som cua bénh. La phuong phap
hitu ich, d& trién khai thuc hién & cac tuyén bénh vién co
khoa giai phau bénh. Mic du vy, viéc chuin héa quy trinh
mb hoc dé phan tich ton thuong sun khép trén 1dm sang con
chua dugc ap dung thuong quy tai Viét Nam. Do do, chung
t6i tién hanh nghién ctru nay nham muc dich thiét lap quy
trinh danh gid mo bénh hoc trong t6n thuong sun khop trén
nguoi va dong vat thuc nghiém.
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2. Déi tuong va phuong phap nghién ciiu
2.1. Poi twong

- Trén ngudi, chung t6i thu thap mau sun 16i cau dui cat
bo cua bénh nhan dugc thay khop goi, bao gom 2 khu vuce
trén quan sat dai thé: vung sun lanh va vung sun thoai hoa.

- Trén dong vat nghién ctru la cho thue nghiém, bao gom
méu sun 16i cau dui ving chiu tai trong cua khop gbi trén
ché khée manh binh thuong va mau sun thoai hoa 2-3 thing
sau khi tao ton thuong khuyét sun.

2.2. Phwong phap nghién ciru
Quan sat dai thé mau sun

Pénh dau bang myc danh diu mé (Tissue marking dye)
trén bé mat sun nham danh gia do sau mat sun trong danh
gia dai thé. Muc danh dau bam dinh vao sun bi nit, v& (cac
mang den) va do d6 chung ta c6 thé so sanh véi sun binh
thuong xung quanh. Panh déu bang muc danh dau cung
gip cho viéc xac dinh mat cit dam bao lat cét tir bé mat
sun xudng xuong dudi sun. Bé& mit sun dugc danh dau bang
muec trong t6i thiéu 15 gidy. C6 thé dung cac mau muyc khac
nhau dé danh diu cac ving khac nhau ciia mé syn.

Phirong phép cé dinh va khir canxi mau sun

Puoc str dung thuong xuyén nhéat dé danh gia mé hoc la
¢d dinh miu moé trong dung dich formalin dém trung tinh
10%, khir canxi bang cac dung dich khac nhau nhu axit
ethylenediaminetetraacetic (EDTA) 10%, axit formic 5%,
acid nitric 10-20%... sau d6 chuyen vao quy trinh vui md
tam parafin thong thuong. Dé day nhanh qua trinh khir canxi
& cac mau cua cac loai 1én hon (cho, clru, ngua), c6 thé cat/
cua mau thanh céc 14t cat day 5 mm trude khi tién hanh khu
canxi.

Mic du qua trinh khir canxi bang EDTA 1a t6i wu dé bao
quan proteoglycan va duoc khuyén céo dung cho cic mau
can thuc hién k¥ thuat lai tai chd, khir canxi bé‘mg axit formic
hodc axit nitric ¢6 vu diém 1a rat nhanh. C6 thé kiém tra viéc
khir canxi da hoan thanh hay chua bang cach nhiéu cach
nhu: thém amoni oxalat vao mot phﬁn dung dich khtr canxi,
néu khong con tao ra két tia canxi khi thém thi dat yéu cau
(phuong phap Rosen); dung dao cét qua dugc; dung kim
cham qua dugc; ding tay kiém tra thiy mau da mém... Sau
khi xac nhan qua trinh khir canxi da hoan tat, mo duoc ria
sach axit dudi voi nudce chay trong 5-10 phit, sau do dua lai
vao dung dich ¢b dinh NBF 10% cho chuyén dtc mo6 bénh
hoc tm paraffin va tao khéi paraffin nhu thuong quy.

Trong quy trinh ching t6i thuc hién, cac mau md sun
sau khi dugc 1ay ra tir 6 khop tir cac ving ton thuong khac
nhau dugc cho ngay vao dung dich NBF 10% dé qua dém.
Ngay hom sau, cac mau dugc 1ay ra va danh dau ving lanh,
ving ton thuong bang myc danh ddu mé. Ving lanh s& dugc
danh dau mau vang, ving ton thuong duoc danh dau mau
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d6. Tiép d6, mau dugc chuyén vao cassete twong ng da co
thong tin ma mau va tién hanh khir canxi bang dung dich
axit nitric 10%. Sau 8 tiéng kiém tra 1 luot. Sau khi cac
viing c6 xuong di duge khir canxi hoan toan, mau dugc rira
sach axit dudi voi nude chay 5 phit va chuyén lai vao dung
dich NBF 10% cho xtr 1y tiép nhu mau mo thuong quy.

Phwong phap xur [y mé

Miu duoc xur Iy bing may xtr Iy mé kin tu dong VIP6
Al Sakura voi chuong trinh chay thuong quy nhu ¢ bang 1.

Bang 1. Chwong trinh xt¢ ly mo trén may xt ly mé kin tw dong
VIP6 Al Sakura.

Ching sb Tén héa chat Thaoi gian

1 NBF 10% 1 gio 30 phut
2 NBF 10% 1 gio 30 phut
3 Cdn 70° 1 giov

4 Cbdn 80° 1 gioy

5 Cdn 90° 1 gioy

6 Cbon tuyét dbi 1 gio

7 Cbn tuyét dbi 1 gio

8 Toluene 1 1 gio 15 phut
9 Toluene 2 1 gio 15 phut
10 Toluene 3 1 gio 15 phut
11 Paraffin 1 1 gio 15 phut
12 Paraffin 2 1 gio

13 Paraffin 3 1 gio

Téng thoi gian 15 gio

buic khuon va cat manh mo

Sau khi qua trinh xu ly mo trong may xu ly mo kin tu
dong hoan tat, léy mau ra khoi may, tién hanh duc tao khéi
(block) paraffin. Trudc khi dac block, dé phuc vu danh gia
ton thuong sun cling nhu su phuc hdi sun sau diéu tri, tién
hanh cit dé co6 mit cit ding doc (sagittal) tir bé mat sun t6i
xuong dudi sun trong do bé mit da duoc danh dau béng muc
danh dau mé. Céc 1at cit duoc dat vao khudn dang chiéu sao
cho khi cit léy dugc toan bo mit cit dtng doc nhu trén.

Block paraffin dugc dem ra cit manh bé“mg ’méy cit doc
quay tay HMS325 - Microm vé6i d day lat cat 3 pm nhu
nhau gilra cac lat cat.

Nhuom Hematoxylin - Eosin (HE)

Hoa chét: Dung dich Erythrosin B 1%: Erythrosin B
(Sigma): 10 g, nudc cat: 1000 ml. Dung dich Hematoxylin
Harris (Cancer Dianogtics).

Céc budce tién hanh: MAu sau khi cit va dan lam duoc dat
trong ti 4m 60°C trong vong 1 gid sau d6 dugc tiy parafin
trong 3 bé toluene, 5 phut/bé, sau do loai toluene qua 3 bé
con 100°; 90°; 70°, 3 phﬁt/bé. Lam kinh sau d6 dugc rira
dudi voi nudc chay 10 phut trude khi nhudém nhén bang
dung dich Hematoxylin 1-3 phut. Loai bo thudc nhugm con
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du va lam xanh nhan bang cach rira dudi voi nude am 35-
40°C trong 5 phut. Kiém tra mau cua nhan qua kinh hién vi,
néu dam co thé tiy nhe bang cdn - acid. Bao tuong dugc
nhudém bang dung dich Erythrosin B 1% trong 2 pht, sau
d6 loai boé thubée nhudm thira, trang ti€u ban va loai nudc
trong md bang cach cho qua 3 bé con tuyét dbi. Kiém tra lai
mau bao tuong qua kinh hién vi, néu dam c6 thé trang thém
2-3 1an, dé lam kho tu nhién va gén lamen.

Nhan dinh két qua: Toan bd chat nén sun c6 mau hf”)ng
tim, phan xwong dudi sun c6 mau hong dén do, nhan mau
xanh tim. Cin ¢t vao ranh gidi giita cac ving dé xac dinh
do day cua sun.

Nhuom hoa mé danh gia ham lwong proteoglycan

Safranin O: Safranin 1a thudc nhudm tich dién duong
(cationic) duoc s dung kha phd bién trong vi sinh gitp
phan biét cac vi khuan Gram. Tinh cationic ctia Safranin da
tao ra lién két véi proteoglycan - mot thanh phan quan trong
ctia mo sun ¢6 tinh axit, nho d6 ¢ thé danh gia duoc tinh
chit ctia mo sun.

Chudn bi héa chat: Hematoxylin Harris (Cancer
Dianogtics); dung dich Fast green (FCF) 0,001%; thudc
nhuom phfim Fast green, FCF: 0,01 g; nudc cat: 1.000 ml;
acid acetic 1%, glacial: 1 ml; nudc cat: 99 ml; Safranin O
0,1%; Safranin O: 0,1 g; nudc cat: 100 ml.

Céc budc tién hanh: Twong tu nhu nhuém HE, cac mau
sau khi cat va dan lam dugc dit siy kho, tiy parafin bang
toluene, loai toluene bé’lng con nhu trén. Lam kinh sau d6
cling dugc rua dudi voi nudce chay 10 phut trude khi nhudm
nhan bang dung dich Hematoxylin 1-2 phat. Loai bé thude
nhudém con du va lam xanh nhan bang cach rira nudc chay
(nude 4m 35-40°C) 10 phut.

Tiép tuc nhudm Light Green 5 phut sau d6 13y ra, thaim
bot dich thura va cho qua dung dich axit acetic 1% trong
10 gidy, lay ra tham bot dich thira. Nhuém bao twong bang
dung dich Safranin O 0,1% trong 5 phut, tham bot dich thira
va trang qua bé con tuyét d6i. Kiém tra lai mau bao twong
qua kinh hién vi, néu dam co thé trang thém 2-3 lan, dé lam
khé ty nhién va gin lamen.

Nhan dinh két qua: Toan bo chit nén sun ¢6 mau cam
d6 chuyén dan sang mau xanh khi ham huong proteoglycan
giam dén, nhan té bao mau xanh tim nhat, bao tuong c6 mau
xanh xam, phan xwong dudi sun c6 mau hong dén do, nhan
mau xanh lam. Can c(r vao ranh gidi giira cac ving dé xac
dinh ving ton thuong, vung sun lanh ving sun tai tao [7, 8].

3. Két qua
3.1. Quan sdt dgi thé, ld'y méu

Céc mau nghién ctiru dugc mo khdp quan sat dai thé va
lay mau sun & ca khu vuc ton thuong, khu vuc tan tao va
khu vuc mo6 lanh (hinh 1).
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(A) (B)

Hinh 1. M& khé&p quan sat dai thé (A), danh gia vi tri tdn thwong va
ldy mau sun lam mé bénh hoc (B).

3.2. Két qud danh gid chit lwgng sun dpng vit thuc
nghiém bang nhupom HE va Safranin O

Céc cé thé thyc nghiém trudc khi mé khép 1ay mau duge
chup cong hudng tir 1.5T 1am co s¢ hinh anh tham chiéu
voi két qua mo bénh hoc. Dya trén Kkét qua hinh anh mé
bénh hoc, céc ca thé nghién ctu dugc chia lam 2 nhom: sun
thudng va c6 ton thuong khuyét sun: mé tén tao (hinh 2).

Safranin O

Hinh 2. Hinh anh céng hwéng tir va két qua nhuém mé sun lanh
va 2 mau mé tan tao.

3.3. Két qud phdn tich mau sun nguoi bﬁng Safranin O

Manh sinh thiét sun nguoi dugce tién hanh nhudém HE va
Safranin O theo quy trinh da dugc ti uru trén mau dong vt.
Céac vung lanh, thoai héa dugc ghi nhan dai thé trén phim
chup cong huong tir. Hinh anh dugc ghi nhan trén ca ving
lanh (1), ving thodi hoa (2) va thé loose body (3) (hinh 3
va4).

Hinh 3. Chup céng hwéng tir khép goi thoai héa va cac vi tri lay
mau sinh thiét.
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Sun
thudng

Sun
thoai |
hoa

Safranin O 10x

Safranin O 4x

Hinh 4. Hinh anh mé bénh hoc trén miu sun ngw®i I&n nhudém
HE/4x - nhuém Safranin O/4x va 10x.

4. Ban luan

Sun 12 mot loai mé lién két, khong c6 mach mau va than
kinh, cac t& bao sun nam rai rac va duoc ¢ dinh chic chin
trong chét nén dugc tao boi cac soi collagen dan hoi. Cau
tric nay khién cho céc té bao sun khé tiép nhan ngudn dinh
dudng dan dén kha ning ty sira chita ton thuong bi han ché.
Proteoglycan 1a thanh phan chinh cua chét nén sun cung voi
collagen va lipid. Tinh chét cta sun duogc quyét dinh boi su
¢6 mat cling nhu mat do cua té bao sun cling nhu cac thanh
phén tham gia vao ciu triic chit nén ké trén. Dya vao d6 mo
sun dugc phan lam ba loai: sun hyaline, sun sgi va sun chun
(elastic cartilage) (hinh 5).

(A) (B) (©)
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Chat nén nhin
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Lop sgi collagen  Lop té bao phing Cc sgi chun nhin
day dic hen va ¢6 10 chize  thdy trong ma trin

Hinh 5. C4u tric cac loai sun. (A) Sun hyaline, (B) Sun soi, (C) Sun
chun [9].

+ Sun hyalin: 14 16p sun quan trong va phd bién nhét nim
trén bé mit cia mo sun. Cu triic sun hyaline tao nén 16p bé
mit tron nhin gilp giam ma sat, hd tro sy tron trugt trong
céc chuyén dong cuia khop.

+ Sun soi la loai syn crng nhat, c6 nhiéu sg¢i collagen,
¢6 tinh bén va déo dai cao, dugc tim thay trong cac dia dém,
sun chém khoép goi, khép mu...
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+ Sun dan hdi - sun chun: ¢6 tinh dan hoi, mau vang,
dugc tim thiy & phan nang d& bén trong cia tai ngoai va
trong nép thanh quan.

Trong thuc hanh 1am sang d6i v6i ton thuong sun khop.
Viéc tai tao hoan toan syn hyaline dén nay van la mot thach
thtrc. Do vay, viéc phan tich cAu trac mo tai tao 1a hét strc
quan trong d6i v6i cac nha nghién ctru. Tiéu chudn vang cho
viéc danh gid nay 1a m6 bénh hoc. Phuong phap phan tich
mo bénh hoc béng nhudm HE dugc su dung rong rai hién
nay chi c6 thé cho phép phan tich cdu triic phan bd cua cac
16p té bao trong md sun ma khong danh gia dugc tinh chat
ctia cac thanh phan ciu tao nén chat nén cua mo sun nhu
collagen, proteoglycan.

Thubc nhudm safranin c¢6 lién két 4i luc véi proteoglycan
c6 tinh axit va glycosaminoglycan trong chat nén mé sun
tao thanh mau héng tim. Mat d§ mau tuong phan sy c6 mét
clia proteogycan trong chat nén mé sun giup danh gia tinh
nguyén ven, ban chét ciia md tai tao tai cac vi tri sau ton
thwong 1a sun hay t6 chtrc xo sgi [10]. Nhu trong hinh 2 trén
mo hinh dong vat, hinh anh mé tan tao sb 1 (hinh 2B) cho
théy, mic du tai vi tri ton thuong da co6 sy tan tao mo moi
nhung hinh dnh nhu¢m Safranin cho théy, murc do biéu hién
clia proteogycan trong 16p chat nén ctia mo tan tao chua
dugc ddng déu nhu khu vire mé lanh (hinh 2A). Sy mit biéu
hién cua proteoglycan trong 16p nén ctia mé sun tai tao dugc
thé hién rd hon trong hinh 2C. Toan bd 16p mé tai tao khong
bét mau véi Safranin cho thay, mic du c6 su lap day to chic
nhu hinh dnh nhu¢m HE va quan sat trén MRI nhung ban
chat khong c6 thanh phan cua proteoglycan nén dé chi 14 to
chirc xo soi.

Dé thir nghiém kha ning tmg dung k¥ thuat danh gia chat
lwong sun trén ngudi bang nhuom Safranin, nhém nghién
ctru tién hanh hanh trén miu sun phan khép cét bo cua bénh
nhéan thay khop gbi. Két qua dugc thé hién trén hinh 3 cho
thiy, chup cong huong tir cho phép quan sat cac vi tri ton
thuong; vdi ky thuat nhuém HE méc du phan tich duoc ciu
tric cac 16p, ) lugng té bao tai vi tri ton thuong (hinh 4A),
nhung chi véi nhu¢m Safranin O (hinh 4B, 4C), chung ta
méi ¢ thé xac dinh duge chinh xac mirc d6 thoai hoa cua
sun khop dua vao su biéu hién ciia thanh phan proteoglycan
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bit mau dic hiéu véi thubc nhudém safranin, 16p bit mau
xanh thé hién sy c¢bt hoa cia mé sun. Két qua nay cho théy,
k§ thudt nhuém Safranin O lam sang t6 hon ban chat ciia cac
mb tai vi tri ton thuong, tir 6 danh gia chinh xac hon higu
qua cua cac phuong phap can thiép.

5. Két luan

Két qua cua nghién ciru ndy cho thiy, ky thuat danh gia
mo bang nhudém Safranin O 1a phuong phap c6 tinh kha thi
cao gitp viéc danh gia chét luong sun dugc toan dién va
chinh xac hon.
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