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NGHIEN CUU XAY DUNG MO HINH CHAN THUONG TUY SONG
BANG KEP CLIP TREN THUC NGHIEM
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Tém tit
Muc tiéu: Xay dung md hinh chan thuong tiy song (Spinal cord injury - SCI)
thuc nghiém bang phuong phap kep clip trén chudt cong tring. Phwong phdp
nghién ciru: Nghién ctru tién ctru, mo ta cit ngang, c6 d6i chimg trén 16 chudt
cong, chia thanh 2 nhom: Nhom chimg (n = 8) va nhém mé hinh (n = 8). M6 hinh
SCI dugc thyc hién bang kep clip véi luc 70g trong 60 gidy tai dbt tiry T8 - T10.
Céc chi s6 van dong, cam giac duoc danh gia bang thang diém Basso - Beattie -
Bresnahan (BBB), bai kiém tra Rotarod va cam giac dau bang nhiét nong. Thu thap
mo tiy sdng dé danh gia giai phau bénh. Két qud: O tit ca cac ngay 1, 2, 3, 7, 14,
21 va 28 sau khi gdy mé hinh, diém BBB & nhém mé hinh giam so v6i nhom ching
(p <0,05). O ngay 7, 14, 21, va 28 sau khi gdy m6 hinh, thoi gian chudt giir thing
bang & nhom mo hinh giam so véi nhom chig (p < 0,001), thoi gian phan xa &
nhoém mo hinh dai hon so v6i nhém chirng (p < 0,001). Hinh anh gidi phau bénh
ngay 14 va 28 sau khi gy mé hinh cho thiy hinh anh cuta ton thuong tiy cap tinh.
Két lugn: Xay dung thanh cong mé hinh SCI bang kep clip voi luc 70g trong 60
gidy tai d6t tiy T8 - T10 trén chudt cong.
Tir khéa: Chan thuong tuy séng; Kep clip; M6 hinh thyc nghiém.

STUDY ON THE ESTABLISHMENT OF A SPINAL CORD INJURY MODEL
USING CLIP COMPRESSION IN EXPERIMENTAL ANIMALS
Abstract

Objectives: To establish an experimental model of spinal cord injury (SCI) with
the clip compression method in white rats. Methods: A prospective, cross-
sectional descriptive study with a control group was conducted on 16 rats, divided
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into two groups: a sham group (n = 8) and an SCI group (n = 8). The SCI model
was generated with a compressive force of 70g applied for 60 seconds at the T8-
T10 spinal cord level. Locomotor and sensory parameters were assessed using the
Basso - Beattie - Bresnahan (BBB) locomotor scale, Rotarod test, and Hot Plate
test. Spinal cord tissues were harvested for histological examination. Results: On
days 1, 2, 3, 7, 14, 21, and 28 post-injury, the BBB scores in the SCI group
decreased compared to the sham group (p < 0.05). On days 7, 14, 21, and 28 post-
injury, the Rotarod performance time in the SCI group decreased compared to the
sham group (p < 0.001); the response time in the SCI group was longer than that
in the sham group (p < 0.001). Histopathological analysis on days 14 and 28 post-
injury revealed features of acute SCI. Conclusion: The SCI model was
successfully established with a compressive force of 70g applied for 60 seconds at

the T8-T10 spinal cord level in rats.

Keywords: Spinal cord injury; Clip compression; Experimental model.

PAT VAN PE

Chan thuong tay song 1a dang ton
thuong nghiém trong cia tiy séng, cd
thé gy ra mat chtrc ning van dong, cam
giac va tu chu ¢ cac mac dg khéac nhau,
anh huong nang né dén chat luong cudc
séng cua nguoi bénh. Mac du da dat
duoc nhiéu tién bd trong diéu tri, nhung
hién nay van chwa c6 phuong phap diéu
tri dac hi€u nao giap phuc hdi hoan toan
tén thuong tay séng & nguoi [1]. Dé
nghién ctru co ché bénh sinh, hiéu qua
diéu tri va phuc hdi chtrc ning sau SCI,
viéc xay dyng mo hinh t6n thuong tiy
song trén thuc nghiém 1a hét stc can
thiét. Trong s6 cdc mo hinh hién c6, mo
hinh chén ép tay song bang kep clip
dugc xem la phuong phép dang tin cay,
mo phong sat vai ton thuong do chén ép
co hoc & ngudi, giy ra cac bién doi chire
ning va giai phau bénh dic trung cia

SCIL. M5 hinh SCI béang kep clip gitp
tao ra ton thuong c6 kiém soat tai vi tri
xé4c dinh, v&i mace do ton thuong co thé
diéu chinh tuy theo luc kep va thoi gian
tac dong [2 - 4]. Cac cong cu danh gia
chtrc ning van dong nhu thang diém
BBB, bai kiém tra Rotarod va cam giac
nhu bai kiém tra cam giac dau bang
nhiét nong da dugc chirng minh 1a phu
hop dé theo dbi tién trinh phuc hdi sau
SCI [5, 6]. Nghién ctru nay duoc tién
hanh nham: Xdy dung mé hinh SCI thyc
nghiém bang phwong phdp kep clip trén
chuét cong.

POI TUQNG VA PHUONG PHAP
NGHIEN CUU

1. i twong nghién ciu

Chudt cong tring cai truong thanh,
chung Wistar, khée manh, trong luong
200 - 300g, dugoc nuoi dudng tai
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Hoc vién Quan y trong 7 ngay trude khi
lam thi nghiém, diéu kién nhiét do
phong tir 22 - 24°C va do am 40 - 60%,
chu ky sang tbi 1a 12/12 gio, an thirc an
tiéu chuan, udng nude ty do.

2. Phuong phap nghién ciru

* Thiét ké nghién ciru: Nghién ctu
tién ctru, mo ta cit ngang, c6 ddi ching.

* C6 mau: Trong nghién ctru ndy, sir
dung ¢& mau ctia mdi nhom lan = 8.

Theo d6, 16 chudt phan ngau nhién
thanh 2 nhém, mdi nhom 8 con:

- Nhom ching: Cit bo ban sbng,
khong kep clip.

- Nhém mo hinh: Gay chin thuong
tai dot tiiy TS - T10 bang kep clip voi
luc 70g trong 60 gidy.

* Phuong phap xay dung mo hinh:

Cham séc trudc phau thuat: Chuot
duoc cao 16ng, tdy 16ng & ving lung,
xac dinh trong lugng bang can tiéu ly
dién tir 1 ngay trudc phau thuat; xac

dinh d6t séng T13 (dinh dudng cong cot
song tu nhién ctia chuot).

Chuan bj phiu thuit: Gay mé chudt
béng Isoflurane 5%, duy tri & muc 2%,
thd Oxy qua mask véi luu lugng
1 L/phut. Tiém dudi da khang sinh
Enrofloxacin (5 mg/kg) va thubc giam
dau Ketoprofen (10mg/kg) trudc phau
thuat 30 phut.

Céac budc phau thuat:

- Puong md: Rach da khoang 3cm
doc theo dudng giira qua ddt song T13
huéng vé phia dau, sao cho diém giira
duong rach twong tmg véi dot tay
T8 - T10;

- Boc 19 tiy séng: Tach can co dé boc
16 cot sdng thit lung, cit gai sau, mo
clra sO xurong vao tily sdng;

- Gay ton thuong tay sdng bang kep
clip véi luc 70g trong 60 giay;

- Pong vét mo: Khau tai tao cin co
bang chi Vicryl 4.0, khau da bang chi
Nylon 4.0.

Hinh 1. Quy trinh phau thuat.

A: Xéc dinh méc giai phau; B: Rach da; C: M cira s6 xuong;
D: Gay chin thuong bang kep clip; E: Pong vét md.
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Cham soc sau phﬁu thuat: Chuot
duoc dat trén miéng dém suoi, tho Oxy
qua mask v6i luu lugng 1 L/phuat cho
dén khi tinh hoan toan, cham séc theo
quy trinh thng nhat, theo dbi dn udng,
tiém giam dau, khang sinh va danh gia
cac bai tap.

* Bién so nghién ciru va tiéu chudn
danh gia:

- banh gia chic nang van dong,
cam giac:

Thang diém BBB: Chuét duoc dat
vao moi truong thur nghi€ém hinh tron,
duong kinh 90cm, cao 30cm. Hai giam
khao chdm diém trung binh timg chi sau
theo thang 21 diém (0: Liét hoan toan,
21: Van dong binh thuong) trong 4
phat, dua trén su chuyén dong cac
khép, vi tri ddt chan, sy phdi hop céc
chan, tinh 6n dinh than minh va vi tri
duoi [2, 3].

Bai kiém tra Rotarod: Chuot duoc
dit 1én thanh quay c6 toc do ting dan
tur 4 - 40 vong/phut trong 300 giay. Khi
chudt roi, thiét bi s& tu dong dung va
hién thi thoi gian (tinh bang gidy) ciing
nhu téc d6 quay tai thoi diém do
(vong/phut) [5].

Bai kiém tra cam giac dau bang nhiét
nong: Chudt dugc dat Ién tam kim loai
dugc duy tri nhiét do ¢ 50°C. Nghién
ctru vién ghi nhan cac phan ing nhu co
chan sau, liém chan hodc nhay trong 60
giay [6].

- Péanh gia giai phau bénh tuy sdng:
Vio cac ngay 14 va 28 sau phau thuat,
phau tich thu thap miu tay séng cia mot
ntra s6 chudt trong méi nhom (n = 4), ¢d
dinh trong Paraformaldehyde 4%, xu ly
mé hoc, cit 1at 5 um va nhuom HE va
lam gidi phau bénh tai Khoa Giai phau
bénh, Bénh vién Quan y 103 dé danh gia
tinh trang viém, phu né, thoai hoa, hoai
tu [2].

* Xir [y va phan tich s6 liéu: S6 liéu
dugc trinh bay duéi dang X + SD va
dugc xir Iy bang phan mém GraphPath
Prism 10. Str dung thuat toan T-test dé
so sanh hai gia tri trung binh phan phdi
chudn. Gia tri p < 0,05 c6 y nghia
thong ké.

3. Pao dirc nghién ctru

Nghién ctru da duoc chap thuin boi
Hoi dong dao dirc trong nghién ctu y
sinh hoc ciia Hoc vién Quan y (GCN )
05/CNChT-HDDDDV ngay 24/10/2024).
S6 liéu nghién ctru dugc Hoc vién Quan
y cho phép sir dung va cong bd. Nhom
tac gia cam két khong c6 xung dot loi
ich trong nghién ctru.

KET QUA NGHIEN CU'U

1. Két qua tinh trang toan than,
chirc ndng van dong, cdm giac sau khi
giy mé hinh chin thwong tuy séng

Tinh trang toan than: Pap ung kich
thich, dn udng, 1ong, dai tiéu tién binh
thuong, vét mo kho (mot sd vét mo co
chay dich trong 2 ngay dau), ty 18 séng
dat 100% trong thoi gian thi nghiém.
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Biéu @0 1. Trong luong (g) cia  Biéu dd 2. Nhiét do (°C) ciia chudt thi nghiém
chuot thi nghiém (ns: p > 0,05). (ns: p> 0,05, ****: p <0,0001).

Tru6e khi gay SCI, can ning khac biét khong c6 y nghia thong ké giita cac nhom
(p > 0,05). Sau khi gay SCI, can nang ctia nhom gay moé hinh ¢6 xu hudéng giam
s0 v6i nhém chimg vao ngay 1 va ting dan tir ngdy 7 - 28, khong c6 y nghia thong
ké gitra cac nhom (p > 0,05).

Trudc khi gay SCI, nhiét do khac biét khong c6 ¥ nghia théng ké gitta cac nhom
(p > 0,05). Sau khi gay SCI, nhiét d§ cua nhom gady mo hinh tang so vdi nhom
chtng vao ngay 1 c6 ¥ nghia thong ké (p < 0,0001). Tir ngay 7 - 28, nhiét d6 c6 xu
huéng giam dan khong c6 ¥ nghia théng ké gitta cac nhom (p > 0,05).

25+ . ;
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Biéu d6 3. Thang diém BBB Hinh 2. Danh gia thang
(ns: p>0,05, *: p < 0,05, ¥***: p < 0,0001). diém BBB.

* Piém BBB: Trudc khi gy SCI, diém BBB khéc biét khong c6 ¥ nghia théng
ké gitta cac nhom (p > 0,05). Sau khi gay SCI, diém BBB cta nhém giy mo hinh
nhing ngay dau sau SCI gan nhu bang 0 (0,38 =+ 0,49) va thap hon so v&i nhom
chimg c6 ¥ nghia théng ké (p < 0,001). Tir ngay 7 - 28, diém BBB c¢6 xu hudng
tang dan nhung van thip hon so v&i nhém ching ¢ ¥ nghia théng ké (p < 0,05).
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Bicu do 4. Thoi gian thiang bang trén Hinh 3. Béanh gia
h¢ thong Rotarod bai kiém tra Rotarod.

(ns: p> 0,05, ****: p <0,0001).

* Bai kiém tra Rotarod: Trude khi gay SCIL thoi gian chudt giir thing bang trong
bai kiém tra Rotarod khic biét khong co6 ¥ nghia théng ké giita cac nhom
(p > 0,05). Sau khi gay SCI, thoi gian chudt giit thang bang & nhom gy mo hinh
giam so v6i nhom chimg vao ngay 14 c6 ¥ nghia théng ké (p < 0,0001). Tir ngay
21 - 28, thoi gian giit thang bang c6 xu hudng ting dan, nhung van thap hon so véi
nhém chimg c6 y nghia théng ké (p < 0,0001).
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Biéu d@d 5. Thoi gian phan xa dau Hinh 4. Danh gi4 bai kiém tra
v6i1 nhi¢t nong. cam giac dau bang nhiét nong.
(ns: p> 0,05, ***: p< 0,001, ****: p<0,0001)

* Bai kiém tra cam gidc dau bang nhiét néng: Trude khi gay SCI, thoi gian
phan xa trong bai kiém tra cam giac dau bang nhiét nong khac biét khong co ¥
nghia théng ké giita cac nhoém (p > 0,05). Sau khi gy SCI, hoan toan khong c6
phan xa (co chan, liém chan, nhay) & nhém gy mé hinh so véi nhom ching vao
ngay 7 c6 ¥ nghia théng ké (p < 0,0001). Tir ngay 14 - 28, thoi gian phan xa c6
xu huéng giam, nhung van cao hon so v6i nhom ching c¢6 y nghia thong ké
(p <0,001).
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2. Két qua giai phiu bénh sau khi gy mé hinh chin thwong tuy song

—

4

T

Hinh 5. Hinh anh tuy séng chudt s6 1 ctia nhém ching (hinh trai)
va tily séng chudt s6 3 ctia nhom gay mé hinh (hinh phai) ngay 14.

-

Hinh 6. Hinh anh tiy séng chudt sb 2 cia nhom ching (hinh trai)
va tily séng chudt s 4 ctia nhom gay mé hinh (hinh phai) ngay 28.

Hinh anh vi thé giai phau bénh tai vi tri ton thuong vao ngay 14 va 28 sau chin
thuong cho thay ving chit tring bi ton thuong, hinh thanh khoang hoai tir; trung
tam gdm cac té bao thoai hoa, hoai tir, xung quanh c6 cac dai thuc bao; co ting
sinh nhe céc té bao vi than kinh dém, dai thuc bao hoat hoa va té bao hinh sao.

BAN LUAN

1. Qua trinh gay mé6 hinh SCI

O chudt Wistar, tuy song két thic &
muc L5 - L6, khién cac doan tuy léch vé
phia diu so voi dét séng mang tén
tuong (mg. Trong nghién ciru nay, dé
tiép can chinh xac vi tri ton thuong,
chung t6i chon ddt séng T13 lam méc
ngoai, sau d6 mo rong dudng md 1én
trén 3cm dé tiép can dét tay TS - T10,
noi chiu trach nhiém van dong chi sau
va diéu hoa chtrc ning than dudi. Viéc
lga chon doan nay cho phép md hinh
hoa ton thuong than kinh rd rét ma
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khong anh huong dén chirc nang song
thiét yéu, dong thoi dam bao do chinh
Xé4c cao trong thao tac phau thuat [7].

Trong qua trinh thiét 14p mo hinh
SCI, viéc lwa chon muc luc kep 1a yéu
t6 quyét dinh dén mirc d6 ton thuong va
ty I¢ séng sot cia dong vat. Nhom
nghién ctru da lya chon luc kep 1a 70g
gdy ra céc triéu chimg than kinh dién
hinh, rdi loan céac ching nang van dong,
cam giac va giai phau bénh, ma van duy
tri ty 1& séng 100%, lya chon nay phu
hop v61 nghién ctru ctia Khan F va CS
(2022) [7].
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2. Réi loan chire niing van dong,
cam gidc va giai phau bénh

* Piém BBB: O nhom chudt SCI gan
nhu bang 0 (0,38 + 0,49) trong nhiing
ngay dau (1, 2, 3 ngay sau phau thuét)
cho thdy mat gan nhu hoan toan chirc
ning van dong giai doan cap. T ngay
7 - 28, diém BBB ting nhe cho thiy su
phuc héi cham va khong hoan toan. Két
qua phan anh dic trung ton thuong tir
trung binh dén ning, phu hop véi nghién
ctru cua Khan F va CS (2022) [7].

* Bai kiém tra Rotarod: Sau khi gay
SCI, thoi gian chudt giir thing bang &
nhoém gdy mo hinh gidm manh so voi
nhom chimg vao ngay tht 14, cho thiy
suy giam nghiém trong chic nang van
dong va tén thuong 18 & cac dudng dan
truyén van dong. Tir ngay thir 21 - 28,
thoi gian gitt thing bing c6 xu hudng
ting nhe, nhung van thip hon dang ké
so v6i nhom chung, cho thay kha ning
phuc hdi chire nang van dong con han
ché va chua c6 su phéi hop co hiéu qua.
Két qua nay phu hop véi nghién ctru cia
Vafaei-Nezhad S va CS (2021) [5] khi
ap dung mo hinh SCI tuong tu, trong do
thoi gian gilr thing bang ciing giam
manh sau ton thuong va chi phuc hoi
mdt phan sau 4 tuan.

* Bai kiém tra cam gidc dau bang
nhiét nong: Sau khi gy SCI, hoan toan
khong ¢6 phan xa (co chén, liém chan,
nhay) & nhém gay mo hinh so véi nhém
ching vao ngay thit 7, cho thiy ton
thuong nang cac dudng din truyén cam

giac. Tu ngay 14 - 28, thoi gian phan xa
c6 xu huéng giam, nhung van cao hon
so v&i nhom chirng, phan anh kha nang
phuc h6i cam gidc con rat han ché. Két
qua nay phu hop véi nghién ciou cua
Khan F va CS (2022) [7].

* Giai phdau bénh tiiy song: Hinh anh
vi thé giai phau bénh ¢ vat kinh 4x va
40x & ngay 14 va 28 cho thay cac dic
diém dién hinh cua ton thuong tily cap
tinh: Khoang hoai tir trung tdm la hau
qua cua qué trinh hoai ttr t& bao than
kinh va mat bao myelin. Cau tric mo
tay bi pha huy ning, thé hién qua mét
ranh gidi chat tring - chat xam, thoai
hoéa soi truc va vo bao myelin. Phan tng
viém tai chd duoc ghi nhan voi su tham
nhiém cua cac té bao viém man tinh, dic
biét 1a té bao vi than kinh dém va dai
thuc bao hoat hoa; tang sinh té bao hinh
sao, dan dén hinh thanh seo than kinh.
T6n thuong tiép tuc tién trinh t6 chirc
héa va mo rong theo thoi gian cho thiy
thoai hoa thur phat kéo dai sau giai doan
cap [8].

3. Tinh &rng dung va dg tin ciy cia
mo hinh

Mo hinh SCI bang kep clip véi luc
70g trong thoi gian 60 gidy phan anh
dugc ton thuong dién hinh cua SCI vé
chtrc ndng van dong, cam giac va giai
phau bénh.

So sanh véi cac mo hinh dung gidp,
cit ngang va cac phuong phap giy mo
hinh SCI khac, phuong phap kep clip c6
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nhitng wu diém ndi bat nhu kiém soét
luc chinh xac va dong nhat, kha ning
phuc hdi mot phan dé danh gid can
thiép, chi phi thap, khong yéu cau thiét
bi phic tap, ty 18 song 100%. Day 1a lua
chon dang tin cdy dugc sir dung dé gy
mo hinh SCI, ¢6 gia tri thuc tién cao
trong nghién ciru co ché bénh sinh va
thir nghiém cac liéu phap diéu tri phuc
hoi sau SCI [9].

KET LUAN

Nghién ctru da xay dyng thanh cong
mo hinh SCI trén chudt cbng tring bang
phuong phap kep clip voi luc 70g trong
60 gidy tai d6t tay T8 - T10, gdy ra ton
thuong churc nang van dong, cam giac
va giai phau bénh; dap ung yéu cau vé
do tin cay va kha nang ing dung trong
thuc hanh nghién ctru.

Lo&i cam on: Nhom tac gia xin guri 101
cam on t6i BO mon Phau thuat thuc
hanh - thuc nghiém, B6 mon Sinh ly
bénh, Hoc vién Quan y di ho tro va tao
diéu kién dé thuc hién nghién ctru nay.
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