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TOM TAT: Muc tiéu: Panh gié téc dong sinh hoc cla vat liéu két xwong titan xbp dén chirc ndng tao
méu trén déng vét thuc nghiém. Phwong phdp: Nghién ciru thuc nghiém cé déi ching trén 24 thé
khde manh, chia thanh hai nhém duoc cay vét liéu két xwong bang titan déc va titan xbp. Két qua: S6
luong héng céu, sé lvong bach cdu, sé lwong tiéu cau, chi sé héng céu va céng thirc bach céu khéac
biét khéng c6 y nghia théng ké giita hai nhém thé. Banh gia chirc ndng gan qua céac chi s6 héa sinh
(AST va ALT) truée phéu thuét khéc biét khéng cé y nghia; sau phéu thudt 1 ngay, néng dé céc enzym
ALT, AST so véi cac thoi diém khéac trong cung nhém nghién ctru khac biét cé y nghia théng ké véi p
< 0,05. Sau giai doan cép tinh, cac chi s6 nay dan tré lai binh thuong. Pénh gié chirc ndng than qua
céc chi sb6 héa sinh (ure va creatinin), truéc va sau phdu thuat cay vat lidu két xwong hodc gitta cac
thoi diém trong cung nhém nghién ctru, thdy khac biét khong cé y nghia théng ké (p > 0,05). Két luan:
Vat lidu két xuong bang titan xbp cé tinh tuwong thich sinh hoc cao, khéng é&nh hudng dén céc chirc
ndng tao mau cua déng véat thuc nghiém.

T khéa: Vat lieu két xwong titan, thd, chi sé huyét hoc.

ABSTRACT: Object: To investigate biological effects of titanium materials to hematological indices
in experimental animals. Methods: Controlled experimental studies in 24 healthy rabbits. Animals were
seperated into 2 groups in which they were implanted solid titanium or sponge titanium materials.
Results: There were no significant differences in number of red blood cells, number of platelets,
hematocrit, hemoglobin, white blood cell count between two groups. Liver function was evaluated by
AST and ALT concentrations. Before implantations, there were no significant differences in AST and
ALT concentrations. 1 day after implantions, there were significant differences in AST and ALT
concentrations in compared to these before implantations (p < 0.05). After acute inflammation period,
these indexes changed gradually to normal values. Kidney function was evaluated by Ure and Creatinin
concentrations. There were no significant differences in Ure and Creatinin concentrations between
groups as well as experimental time points (before and after implantations) (p > 0.05). Conclusion:
Sponge titanium materials have high biological compatibility and have no effects to normal
hematopoietic function in experimental animals.
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1. DAT VAN DE.

Nhitng nam gan day, nhu ciu s dung cac
phwong tién két xwong trong diéu tri ngay cang
gia tang, dic biét la phwong tién két xwong lam
tr nhirng vat liéu cé tinh twong thich sinh hoc

nhau nay cé thé cai thién tinh chat cta vat liéu
titan, nhw gidam kha nang hoa tan, tang hoat tinh
sinh hoc, tdng d6 bén co Ii, tdng kha ndng hap
thu protein, tdng hoat tinh khang khuan... [7], [8].

Gan day, cac nha khoa hoc trong nuwéc da

cao. Titan da dwgc chirng minh la mét trong cac
vat liéu tét nhat lam phuwong tién két xwong do it
gay cac phan &ng cé hai khi ton tai trong co thé.
Cung v&i sy tién bd cta khoa hoc ki thuat, nhiéu
phwong phap mdéi vé tbng hop cac dang khac
nhau cua vat liéu titan da va dang dwoc phat
trién, ng dung trong 1am sang. Nhirng dang khac
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thanh céng trong nghién clru san xuét loai vat liéu
méi lam dung cu két xwong la titan x6p, c6 kha
nang phat trién, &ng dung trong 1am sang. Loai
vat liéu m&i nay can dwoc danh gia vé kha nang
twong thich sinh hoc trén co thé séng.

Chung t6i thwc hién nghién ctu nay nham
danh gia tinh twong thich sinh hoc cua vat liéu két
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xwong titan xép I&én chirc nang tao mau trén déng
vat thuwc nghiém.

2. DOl TUQNG, PHUONG PHAP NGHIEN CUrU.

2.1. B6i twong, vat liéu nghién clru:

- Péi twong nghién ciru: 24 con thd tréng
trwdng thanh khée manh, trong lvong tr 2,0-2,5
kg/con, do Ban Chan nudi dong vat thi nghiém
(Hoc vién Quan y) cung cap, nudi dudng theo tiéu
chuan ddng vat nghién curu.

- Vat liéu nghién clru: titan xdp va titan dac do
Vién Vat liéu (Pai hoc Bach Khoa) nghién ctru
ché tao, dat tiéu chuén co s& va dap wng day da
céac tinh chat |i hoa vé vat liéu két xwong.

- Tho&i gian nghién cltu: tr thang 8/2017-
02/2018, tai B6 mén Sinh li hoc, Hoc vién Quan .

2.2. Phwong phap nghién ctru:
- Thiét ké nghién ctru: thuc nghiém cé dbi chirng.
- Tién hanh thyc nghiém:

+ Chia ngéu nhién 24 con thé thanh 2 nhom,
mdi nhém 12 con. Nhém 1 (nhém nghién ciu - st
dung titan xbp): thdé dwoc phau thuat (PT) dat vat
liéu titan x6p chi nhat vao xwong dui vai vit titan.
Nhém 2 (nhém dbi chirng - siv dung titan d&c): thé
dwoc PT dat vat liéu titan dac chlr nhat vao
xwong dui véi vit titan.

+ Phwong phap PT céy vat liéu két xwong: gay
mé thé bang ketamin (liéu 25 mg/kg). Sau khi gay
mé, dat thd nam nghiéng trén ban mé, cao sach
léng va sat trung da bang dung dich cbén 70°,
Betadine 10% vung mat ngoai dui sau. Rach da
vung dui sau dai 5 cm, béc tach té chirc duéi da,
tim khe gitra khdi co vung mét trwdc dui sau; boc
tach cac khéi co, cac can co dé lam sach mat
trwéc xwong dui (khoang 3 cm, doan gilra xwong
dui); dung léc c¢bt mac va cat sach mang xwong

dui & mat trwde; khoan 2 16 (dwdng kinh 2 mm,
sau hét vdé xwong) cach nhau 1 cm (twong (ng
v&i 16 khuyét clia nep) trén bé mat xwong dui; dat
nep, bat vit d& nep ép sat va chat 1&én bé mat
xwong dui thdé. Rira vét thwong bang dung dich
khang sinh Gentamycin sulphate 80 mg. Khau vét
thwong va cham soc sau phau thuat.

Hinh @nh PT béc 16 va khoan 15

dat nep vit trén xwong dui thé thue nghiém.

+ Phuwong phap ldy mau va xét nghiém: lay
mau tinh mach tai thd (vao cac thoi diém trudc
PT va sau PT cay vat lieu két xwong 1 ngay, 1
tuan, 1 thang). Méi 1an 1ay 4 ml mau, chia déu vao
2 6ng nghiém, méi 6ng 2 ml, chéng déng bang
Heparin va EDTA. Xac dinh cac chi sb huyét hoc
(sb lwong héng cau, bach cau, tiéu ciu; cong
thirc bach ciu; hematocrit; huyét sic t6) bang
may phan tich huyét hoc tw déng Swelab Alpha
(hang Swelab, Thuy Dién) va cac chi sé sinh hoa
(chirc nang gan: AST, ALT; chirc nang than: ure,
creatinin) trén may sinh hoéa tw déng (hang
Beckman coulter AU5800; héa chéat do hang cung
cép). Tinh gia tri trung binh cla méi chi sé dé so
sanh, danh gia.

- Xt Ii sb liéu: bang phan mém théng ké SPSS
18.0.

3. KET QUA NGHIEN cUU.

3.1. Két qua xét nghiém mét s6 chi s6 huyét hoc:

Bang 1. S6 lwong té bao mau ngoai vi cac thdi diém nghién ciru.

Sé lwvong té bao Trudc Sau PT Sau PT Sau PT
mau ngoai Vi PT() 1 ngay®@ 1 tuan® 1 thang® P
Hdng cau |[Nhém 1| 5,29 + 0,42 5,01 + 0,09 5,44 + 0,14 5,40 + 0,34 > 0,05
(G/L) Nhém 2| 5,50 + 0,26 5,30 + 0,43 5,59 + 0,62 5,40 + 0,65 > 0,05
Bach cau [Nhém 1| 11,01 + 3,43 7,75+ 1,31 7,25+ 1,71 11,20 + 1,73 > 0,05
(TIL) Nhoém 2| 8,50 + 2,55 7,98 +2,03 9,68 + 2,63 7,60 + 2,04 > 0,05
Tidu ciu |Nhom 1| 356,50 + 82,38 | 264,25 + 73,11 | 332,00 + 34,37 | 192,67 + 75,10 | p1-4 < 0,05
(G/L) Nhom 2| 264,25 + 73,11 | 332,50 + 49,33 | 383,25+ 77,81 | 175,33 + 54,63 | p14 < 0,05

S6 lwong té bao héng cau, bach cau gitra cac nhém thd, gitra cac thdi diém trong moéi nhom thé
khac biét khéng cé y nghia théng ké (p > 0,05).

Sé lwong té bao tiéu cAu trwédc PT va sau PT 1 thang & mbi nhém thé khac biét cé y nghia thdng ké

(p < 0,05).
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Bang 2. Chi sb té& bao hdng cau tai cac thdi diém nghién clru.

chiss | Tmecpro | SRPT | SMPT | SauPT p
Hematocrit |Nhém 1| 34,07 +3,23 | 34,08+0,79 | 37,42+1,77 | 34,93 +2,39 > 0,05
(%) Nhom 2| 36,08 +2,73 | 34,38+222 | 36,26+3,42 | 34,63 +4,24 > 0,05
Huyét séc t§|[Nhom 1| 11,10+1,06 | 11,250,226 | 12,60+048 | 12,10£0,75 > 0,05
(g/L) Nhom 2| 11,10+1,06 | 11,25+0,26 | 12,60+0,48 | 12,10 +0,75 > 0,05

NGng d6 huyét sac to, hematocrit & hai nhém nghién ciru tai cac thoi diém tredc - sau phau thuat va
trong mdi nhém tai cac thoi diém khac biét khéng cé y nghia théng ké (p > 0,05).

Bang 3. Ti I& thanh phan cac té bao bach cau.

“Thanh phan céc Truéc Sau PT Sau PT Sau PT

té bao bach cau (%) PT( 1 ngay® 1 tuan® 1 thang® P
Lvmoho Nhém 1| 49,60 + 17,81 | 53,95+7,71 | 54,00+6,86 | 61,50 +6,95 > 0,05
ymp Nhém 2| 64,75+6,85 | 53,18 +506 | 46,70+2,91 | 62,40 + 4,66 > 0,05
Mono, Nhém 1| 9,53 +2,52 6,40 + 1,42 7,40 + 1,86 7,87 +0,35 > 0,05
Eosinophils... [Nhém 2| 9,38 + 3,74 5,80 + 0,48 7,24 + 2,83 9,80 + 4,33 > 0,05
N Nhém 1| 40,88 + 15,46 | 39,65+8,58 | 30,60+3,46 | 30,63+7,25 > 0,05

Bach cau hat -

Nhém 2| 25,88 +9,61 | 41,03+514 | 39,35+3,65 | 27,80 +2,63 > 0,05

Thanh phan cac té bao bach cau trwéc va sau PT gilra cac nhom nghién ciru va gira cac thoi diém
trong cung nhdm nghién cu khac biét khdng c6 y nghia thong ké (p > 0,05).

3.2. Két qua xét nghiém mét s6 chi s6 sinh héa:
Bang 4. Danh gia chirc nang gan, than trwéc va sau PT.

banh gia Trwdc Sau PT Sau PT Sau PT
chlrc nang co quan PT@ 1 ngay® 1 tuan(© 1 thang@ P
AST Nhom 1| 33,33+4,52 | 45,68 +9,45 | 41,85+ 3,04 | 3577 +7,56 | Po-a; b-a < 0,05
Gan (UL) Nhom 2| 37,25+ 9,35 | 49,73+5,06 | 42,78 +5,16 | 38,50 + 5,65 | pb-a; b-d < 0,05
ALT Nhom 1| 40,28 +4,40 | 51,13 +7,39 | 43,35+ 8,87 | 42,47 +7,96 | pva:b-a < 0,05
(UL) Nhom 2| 48,30+ 5,66 | 59,18 +4,51 | 4595+ 8,68 | 47,00 + 6,67 | pv-a;bd < 0,05
Ure Nhom 1| 7,46 +3,94 | 6,08+1,12 | 712+122 | 7,54+ 1,46 > 0,05
Than (mmol/L) INhém 2| 4,21+0,89 | 455+1,40 | 548+045 | 8,07 +2,04 > 0,05
" | Creatinin|[Nhém 1| 94,48 + 8,04 | 105,68 + 9,14 | 96,08 + 11,24 | 128,50 + 1,82 > 0,05
(Mmol/L) INhom 288,35+ 11,86 | 93,10 + 9,94 | 109,30 + 8,94 | 120,87 + 7,28 > 0,05

Truwdc PT, ndng dd cac enzym ALT, AST gitra
cac nhom tho khac biét khéng c6 y nghia thong
ké. Sau PT, nong do cac enzym ALT, AST & thoi
diém 1 ngay sau phau thuat so v&i cac thdi diém
con lai trong cung nhom nghién ctru khac biét co
y nghia thong ké v&i p < 0,05.

Néng dd ure, creatinin gira cac nhém thé
trwdc va sau PT va trong cung nhom thd tai cac
thoi diém nghién ctru khac biét khéng cé y nghia
thong ké (p > 0,05).

4. BAN LUAN.

4.1. S6 lwong té bao mau ngoai vi:

Truwéc PT, sb lwong té bao mau ngoai vi cla
thé thye nghiém khong cé sw khéq biét giﬁ’a cac
nhom nghién ctru & cé 3 chi s6 hong cau, bach
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cau va tiéu cau. Diéu nay chirng té dong vat duoc
chon vao cac nhém co sy twong dong ve cac chi
sO huyéet hoc mau ngoai vi.

Sau PT 1 tuan (giai doan viém cép tinh), sb
lwong cac té bao mau ngoai vi khéng cé sy khac
biét so v&i thoi diém trwdc PT. Cac chi sb nay
cling khdéng c6 sw khac biét gilra cac nhédm déng
vat nghién cu va déu nam trong gidi han binh
thwong [5], [6]. Diéu nay chirng td, nep vit titan
xc“')p va titan dac khi dwoc dat vao xwong dui thé
khoéng gay nén cac viém nhiém va cac phan tng
béat loi v&i co quan tao mau néi chung va co thé
ddng vat ndi riéng.

Sau PT 1 thang, sb lwong té bao héng cau,
bach cau déu khong thay c6 suw khac biét so véi
thoi diém trwde PT. Trong khi d6, sé lwong té bao
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tiéu cau co xu hudng gidm, mac du van trong gidi
han binh thuéng, c6 thé la do qué trinh hdi phuc
hodc qua trinh phan &ng, huy déng té bao mau tai
ché tén thwong (PT dat nep vit) cia dong vat.
Nhw vay, nep vit tdn tai 1 thang trong co thé
khéng gay phan (rng viém man tinh, khéng anh
hwéng dén chirc nang co quan tao mau clia dong
vat [2], [3]. Két qua nghién ctru nay tuong tw cac
nghién clru ciia mét so tac gia trwdc day khi cay
vat lieu c6 do twong thich sinh hoc cao vao co thé
ddng vat thwe nghiém [8].

4.2. Cac chi sé hong cau:

Nong do huyét sac t6, hematocrit & 2 nhém
nghién ctru st dung titan xép, titan d&c déu nam
trong gi¢i han binh thwong clia dong vat khde
manh. Chi sé nay trwdc va sau PT gitra hai nhém
va gilra cac thoi diém trong méi nhém khac biét
khéng cé y nghia théng ké (>0 05) Két qua nay
cho thay, chirc néng tao héng cau cla dong vét &
ca hai nhém déu binh thwdng va du didu kién dé
lam déng vat nghién ctu; vat liéu titan x6p va
titan dac khong gay anh hwéng dén co quan tao
mau, khoéng tén thwong téi chirc ndng tao héng
cau cla co thé. Két qud nay phu hop véi thuc
trang dong vat (&n udng binh thwéong, tang can va
seo tai chd lién tét sau 1 thang PT).

4.3. Thanh phan cac té bao bach cau:

O thdi diém trwdc PT, khéng c6 sw khac biét
vé ti 1& t& bao cac dong bach cau va cac chi sb
nay déu trong gidi han binh thuwong trén dong vat
khée manh [1], [8]. Sau PT 7 ngay va 1 thang, ti lé
té bao cac dong bach cau cé sw dao dong nhe,
nhwng sw khac biét khéng cé y nghia théng ké so
V@i trwdc PT va gilra hai nhédm déng vat [1], [8].
PT dat nep vit vao xwong dui thd khong gay anh
hwéng viém va cac phan (ng bét loi dén co thé
dan dén sy thay ddi lwong bach cau va ti 1& té
bao cac dong bach ciu [4].

4.4. Chirc nang gan, than:

- O thoi diém trwdc PT, ndng dd enzym AST
va ALT trong mau cla thd & 2 nhém nghién clru
déu nam trong gi¢i han binh thuwéng va khéng cé
suw khac biét. Tuy vay, cé s khac biét vé ndng do
cac enzym ALT, AST & thoi diém 1 ngay sau PT
so v&i cac thdi diém khac trong cung nhém
nghién ctu (p < 0,05). Trong nghién ctru nay, khi
dwa nep vit vao xwong dui thd, co thé dong vat
phai trdi qua quéa trinh gdy mé, cac mé co bj ton
thwong trong PT nén & thoi diém ngay sau PT cé
thé anh hudng dén chic nang cla gan, than
(biéu hién bdi sy hdy hoai té bao gan va tang
enzym gan trong giai doan cap tinh). Sau giai
doan cép tinh, vét thwong lién t6t, khéng co bién
chirng, cac chi sd nay tré lai binh thwérng nhanh
chéng. Két qua nghién clru cla ching t6i twong
tw mot sé nghién ctiru khac [8], [9].
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- O thoi diém trwde PT, ndng d6 ure, creatinin
trong mau thé & cd 2 nhém déu nam trong gidi
han binh thwong va khéng co sw khac biét. Sau
PT, thay khong c6 suw khac biét vé ndng dd ure,
creatinin gitra cac thdi diém trong cing nhém
nghién clru. Mét s6 nghién ciru thtr nghiém duwa
vat liéu vao co thé dong vat trwdc day thay cac
vét thwong cla dong vat lién tét, khong cé bién
chirng va nbéng dd ure, creatinin ciing c6 két qua
twong tw nhw trong nghién cru nay [7], [8].

5. KET LUAN.

Nghién ctu 24 con thd trang trwdng thanh
khdée manh, trong lwong tir 2,0-2,5 kg/con, dwoc
cay vat liéu titan xdp va titan dic vao xwong dui
chan sau. Sau PT céy ghép vat liéu titan xbp va
titan dac, cac chi s6 vé huyét hoc va sinh hoa
danh gia chirc nang gan, than cda thd twong dbi
4n dinh, khéng cé sw khac biét gitra cac thoi diém
trwdc va sau phau thuat. Két qua nay buwédc dau
cho thdy titan xdp co tinh twong thich sinh hoc
cao va twong duwong titan dac.
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