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PANH GIA POC TINH LEN CAU TRUC VA CH’C NANG CO’ QUAN
CUA NEP VIT ZK60 PHU HYDROXYAPATITE
TREN PONG VAT THU’C NGHIEM

Lé Van Hai’", Nguyén Vin Ninh1, Hoang Tudn Anh?
Tém tat
Muc tiéu: Panh gia anh hwéng tr doc tinh cta nep vit ZK60 phu 16p
hydroxyapatite (HA) 1én cau tric va chirc nang ctia gan, thin, nio trén dong vat thuc
nghiém. Phwong phdp nghién civu: Nghién ctru md ta cat ngang, c6 déi chirng dwoc
thwc hién trén 84 thé trdng thuan ching, khée manh. Thé dwoc chia ngau nhién trén
file Excel thanh 3 nhém: Nhém 1 (n = 28) ciy nep vit Mg ZK60 phu HA; nhom 2
(n = 28) ciy nep vit ZK60 khong phd HA; nhém 3 (n = 28) cay nep vit titan. Tho & cac
nhém dwoc ciy nep vit vao xwong dui, dwoc gy md hinh khuyét xwong. O thoi diém
trwéc phau thuat va 3, 7, 30, 60, 90 ngay va 180 ngay sau phau thut, 1dy mau danh
gia chirc niang gan, than. O cac thoi diém sau phiu thuit, gy mé va phiu thuat 1y
gan, than, ndo dé€ danh gia hinh thai ciu tric trén 7 thé & mdi nhom. Két qud: Cac chi
s6 danh gia chirc ning gan va than nam trong gi¢i han binh thwong. C4u truc, nio,
thén, gan binh thwong & tit cd cic nhom nghién ctiu. Két ludn: Nep vit ZK60 pht HA
cling nhw khéng phtt HA va nep vit titan déu khong anh hwéng dén ciu tric va chic
nang cua mot s6 co quan nhw gan, thin, ndo trén dong vt thwc nghiém.

T khéa: Ciu tric va chirc ndng moét sé co quan; Nep vit ZK60; Phi HA; Tho.

EVALUATION OF THE MORPHOLOGY AND ORGAN FUNCTION TOXICITY
OF HA-COATED ZK60 SCREW IMPLANTS IN EXPERIMENTAL ANIMALS

Abstract

Objectives: To evaluate the toxicity of hydroxyapatite (HA)-coated ZK60 screw-
plate on the structure and function of the liver, kidneys, and brain in an experimental
model. Methods: A cross-sectional descriptive and controlled study was conducted
on 84 healthy white rabbits were randomly divided using an Excel file into three
groups: Group 1 (n = 28) received HA-coated ZK60 magnesium screw implants;
group 2 (n = 28) received uncoated ZK60 screw implants; and group 3 (n = 28)
received titanium screw implants. The screws were implanted into the femur of
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rabbits with surgically induced bone defects. Preoperatively, blood samples were collected
and at 3, 7, 30, 60, 90, and 180 days postoperatively to assess liver and kidney
function. On days after surgeries, seven rabbits from each group were anesthetized,
and their liver, kidney, and brain tissues were collected for histological analysis.
Results: Regarding liver and kidney function, the biochemical parameters showed
minimal variations and remained within normal ranges throughout the study. In
terms of tissue structure, the liver, kidney, and brain exhibited normal histological
morphology in all experimental groups. Conclusion: HA-coated ZK60 screw implants, as
well as uncoated ZK60 and titanium implants, demonstrated no significant effects
on the structure and function of some organs such as the liver, kidneys, and brain.

Keywords: Toxicity to some organs; ZK60 implant; HA coating; Rabbit.

DAT VAN DE

Vat liéu tu tiéu la loai vat liéu c6 kha
nang tu tiéu hdy trong co thé sdng [1].
Vat liéu tu tiéu nén Mg nhw ZK60 dwoc
nhiéu nha khoa hoc quan tdm do d6 dan
hoi va d6é clirng cta loai vat liéu nay kha
twong dong véi xwong [2]. Tuy nhién,
tinh chit tw tiéu van 1a nhuwoc diém
chung cta cac loai vat liéu tw tiéu, trong
d6 c6 vatliéu nén Mg nén van chwa duoc
ap dung trén lam sang, chi dwoc nghién
ctru trén thyc nghiém [3]. Qua trinh ty
tiéu qua nhanh c6 thé dan dén nguy co
gdy xwong tht phat hoac hinh thanh
khép gia. Vi vay, khi phtt HA 1én bé mat
c6 thé lam cham toc do tu tiéu cua vat
liéu [4]. T co s& nay, ching tdi da tong
hop thanh cong vatliéu tw tiéu ZK60 phu
HA. D€ c6 co s& cho rng dung trén lam
sang, mot trong nhirng vin dé can xac
dinh la d6c tinh cua vét liéu nay véi cau
trac va chirc ndng cla cac co quan quan
trong co thé. Vi vay, ching toi tién hanh
nghién ctu ndy nham: Pdnh gid dnh hwdng
ctia vdt liéu Ién cdu tric va chikc ndng gan,
thdn, ndo thé dwoc phdu thudt két xwong
bang nep vit ZK60 cé va khéng phu HA.

POI TWONG VA PHUONG PHAP
NGHIEN cU'U

1. P6i twong nghién ciru

GOm 84 thd trwdng thanh, khde manh,
giong duc, trong lwong 1,8 - 2,3kg dwoc
phau thuat két xwong nep vit ZK60 c6 va
khong phu HA. Thé dwoc chia thanh cac
nhém: Nhém 1 (n = 28) dwoc ciy nep vit
ZK60 c6 phu HA vao xwong dui; nhom 2
(n = 28) dwogc ciy nep vit ZK60 khong
pht HA vao xwong dui; nhém 3 (n = 28)
dworc ciy nep vit titan vao xwong dui.

* Thoi gian va dia diém nghién ctru:
Twr nam 2019 - 2024 tai B6 moén Sinh ly
bénh, Hoc vién Quany.

2. Phwong phap nghién ciru

* Thiét ké nghién ctru: Nghién ciru md
t4 cat ngang, c6 ddi chirng.

* C& mdu nghién ciru: St dung cong
thitc tinh ¢& mAu ctia Charan va Kantharia
(2013) [5]: E = tong s6 dong vat str dung -
s6 nhom nghién ctru. V&i E ndm trong
khoang 10 - 20. Do d6, cin téi thiéu 4
déng vat va t6i da la 8 dong vat cho 1
nhém & mot thoi diém nghién ciu.
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Trong nghién cttru nay, chung toi lya
chon moi nhém dong vat & mdi thoi
diém t6i thiéu la 7 dong vét.

* Cdc bwdc tién hanh nghién ciru:

Phau thuat cdy nep vit ZK60 vao
xwong dui tho: Tién hanh cao sach 1ong
vung dui thé, sau do6 sat trung ving mé
bang dung dich betadin 10% va cbn 70°.
Trong qua trinh phiu thuit, gdy mé bing
truyén tinh mach propofol 1%, liéu 15 -
25 mg/kg/gio. Tién hanh phiu thuat
theo cac bwdc: Budce 1: Tién hanh rach
da dai 4cm vung dui trwéc ngoai cta tho;
buwéc 2: Tién hanh tich viung té chirc
dwéi da va tim khe gilta co vung dui
truedrc va vung dui sau cua tho, tir khe co
nay, boc tach dé tim xwong dui valam 16c
hét mang xwong dui tho; buwdc 3: Cwa dirt
1 thanh xwong dui va dit nep vit 416 1én
bé mit ngoai xwong dui, danh diu vi tri,
khoan va bat vit c¢6 dinh nep vit vao
xwong dui tho; budc 4: Tién hanh dung
chi y khoa khau kin cac 16p dé dong kin
vét m6. Sau phau thuit, gitt 4m va cho
thé tinh tio roi dwa vao phong nuéi dé
tiép tuc theo ddi. Sau phau thuat 30, 60,
90 ngay va 180 ngay, 7 thé & moi nhom
dwoc gdy mé va tién hanh lay nep vit va
phidn mém xung quanh dé nghién ctru
hinh dnh m6 hoc. Do d4, s6 thé sé giam
din & cac thoi diém nghién ctru.

Nghién cru anh hwéng cua nep vit1én
chirc ndng gan, than: Tién hanh 14y 2mL
mau tinh mach & vung ria tai tho réi cho
vao 6ng nghiém c6 chit chong dong
heparin. Ly tdm 6ng mau véi téc do
2.500 G/phut x 10 phut. Hat 14y dich
huyét twong & trén, dwa vao may xét
nghiém, may do tw dong. Chi s chirc
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nang gan, than gom nong do ASL, AST,
ure va creatinine dwoc xac dinh trén may
xét nghiém sinh héa (may Mannheim XL300,
hang Ebra, Drc). Panh gia chirc nang gan
va than trwéc phau thuat, sau phiu thuit
3 ngay, 7 ngay, 1, 2, 3 va 6 thang.

banh gid anh huwdng ctia nep vit lén
ciu tric mot sd co quan: GAy mé bang
propofol 1%, liéu 15 - 25 mg/kg/gi¢. Sau
dé6 tién hanh 1dy miu moét sé co quan:
Lidy mau gan: Rach da bung thé theo
dwong trang gitta, kéo da va co bung
sang 2 bén, tiép theo, bdc 16 gan, cat mot
mo gan c6 kich thwéc 1 x 1 x 1cm va cho
vao lo ¢ chra dung dich c6 dinh
formaldehyde 10% trong 48 gio; lay
mau than: Thuc hién twong tw nhw cach
14y mAau gan, khi boc 16 duoc than, cat
mot mau mo cé kich thwéec 1 x 1 x 1cm,
sau d6, cho mau than vao lo c6 chtra
dung dich c6 dinh formaldehyde 10% x
48 gio; 14y mau ndo: Dung kim gam
xwong thwe hién gdam xwong theo dwong
doc giita cho dén khi tach dwoc 2 bén
xwong hop so, khi khoi xwong so dwoc
tach roi sang 2 bén hoan toan, 1ay toan
bd khoi ndo ra ngoai, ngdm khéi nao
trong dung dich cd dinh formaldehyde
10% x 48 gid. MAu cac co quan sau dé
dwoc xtr ly, cit va nhudém HE dé danh gia
c4u truc clia cac co quan sau phau thuat.

* Bién so nghién ctru:

Hinh thai ciu tric gan va thian: Panh
gia ciu truc té bao gan va than qua hinh
anh mo hoc, dwoc doc trén kinh hién vi
b&i bac si gidi phau bénh.

Chtrc nang gan va than: Puwgc danh gia
bang sw bién d6i hoat do ALT va AST
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huyét twong va néng do ure va creatinine
sau phau thuat.

* Xtk ly s6 liéu: S6 liéu dwgc tong hop
trén file Excel theo bang thong nhit. S6
liéfu vé hoat dd AST, ALT, ure va
creatinine huyét twong dwoc phan tich
bang phwong phap so sanh phwong sai
hai yéu t6 c6 13p trén phan mém SPSS
20.0. Sw khac biét c6 y nghia thong ké
dwoc xac dinh khi p < 0,05.

3. Pao dirc nghién ciru

Nghién ctru thudc dé tai nghién ctiru
sinh va dwgc Hoc vién Quan y thong qua
theo Quyét dinh s6 838/QD-HVQY ngay
22/3/2022. SO liéu nghién ciru dwoc
Bd moén Sinh 1y bénh va B mén Phau
thuat thuc hanh, Hoc vién Quan y cho
phép str dung va céng b6. Nhém tac gia
cam két khéng cé xung dot loi ich trong
nghién ctru.

KET QUA NGHIEN CG'U

1. Mot s két qua vé chirc nang gan va thian
Bang 1. Hoat do AST va ALT huyét twong trwdc phau thuat (PT) va

sau phau thuat (SPT).
, Nhém 1 (UI/L) (@) Nhém 2 (UI/L) (b) Nhém 3 (UI/L) (c)
Thoi diém — — —
n X+SD n X+SD n X+SD

Hoat d6 AST huyét twong (UI/L)

TrwocPT(1) 28 37,50+13,19 28 32,04+11,47 28 36,19+10,18 >0,05
SPT 3n(2) 28 33,64+1997 28 2894+16,20 28 30,58+1523 >0,05
SPT 7n (3) 28 30,56+964 28 27,06+894 28 30,56+9,67 > 0,05
SPT30n(4) 28 41,82+20,74 28 41,76+1793 28 39,29+19,02 >0,05
SPT60n(5) 21 4536+2640 21 41,64+2597 21 49,68+2810 >0,05
SPT90n(6) 14 28,76+17,76 14 37,29+3237 14 39,04+32,12 >0,05
SPT180n(7) 7 30,04 £ 9,49 7 3339+12,75 7 33,24+ 7,02 > 0,05
p > 0,05 > 0,05 > 0,05
Hoat d6 ALT huyét twong (UI/L)

TrwocPT (1) 28 76,25+26,37 28 9696+23,74 28 83,43+2155 <0,01
SPT3n(2) 28 70,46+30,88 28 6526+1872 28 67,34+2223 >0,05
SPT7n(3) 28 74,08+2135 28 7735+21,03 28 6929+1986 >0,05
SPT30n(4) 28 84,61+29,76 28 93,71+2750 28 8158+2628 >0,05
SPT60n(5) 21 80,66+27,79 21 83,31+2885 21 84,21+2833 >0,05
SPT90n(6) 14 66,50+1586 14 80,64+3543 14 79,24+29,57 >0,05
SPT180n(7) 7 72,53+2556 7 6537+1560 7 6566+1550 >0,05
p > 0,05 pi2< 0,001 > 0,05
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Hoat d6 AST huyét twong khéng c6 sw khac biét c6 y nghia thong ké gitra truwdrc va
sau phau thuat (p > 0,05). Hoat do ALT huyét twong truéc thoi diém & nhém 2 cao
hon cé y nghia théng ké so véi nhém 1 va nhém 3 (p < 0,01). O nhém 1 va nhém 2
khong cé sw khac biét c6 y nghia thong ké vé hoat do ALT huyét twong gitra trudc va
sau phau thuat (p > 0,05) trong khi & nhém 2 sau phiu thuit 3 ngdy, hoat d6 ALT
huyét twong thip hon c6 y nghia théng ké so véi trwede phau thuat (p < 0,001). So
sanh giita trréc va sau phau thuat, hoat dd ALT huyét twong & nhém 2 cao hon cé y
nghia thong ké so véi & nhéom 1 (p < 0,01).

Bang 2. Nong do ure va creatinine huyét twong truéc phau thuat (PT) va

sau phau thuat (SPT).
. Nhoém 1 (a) Nhoém 2 (b) Nhém 3 (c)
Thoi diém — — — p
n X+SD n X+SD n X+SD
Nong dé ure huyét twong (mmol/L)
TrwécPT(1) 28 7,48+0,87 28 7,36 + 1,69 28 6,86 + 1,31 > 0,05
SPT3n(2) 28 539+1,79 28 4,97 + 1,44 28 578+1,72 > 0,05
SPT7n(3) 28 4,58+099 28 4,46 + 0,91 28 4,80 +1,08 > 0,05
SPT30n(4) 28 545+1,84 28 584 +2,61 28 5,89 +2,83 > 0,05
SPT60n(5) 21 6,02+1,17 21 5,89 + 0,96 21 6,25+ 0,98 > 0,05
SPT90n(6) 14 7,48 £ 0,87 14 7,36 £ 1,69 14 6,86 + 1,31 > 0,05
SPT180n(7) 7 7,39 £ 2,34 7 6,51 +1,36 7 6,79 + 1,25 > 0,05
p p1-2345< 0,05 p1-2345< 0,01 p1-2345< 0,01
Nong dé creatinine huyét twong (umol/L)
TruécPT (1) 28 132,88+1582 28 130,06+ 15,14 28 134,51+16,05 >0,05
SPT 3n (2) 28 11696+1530 28 113,26+ 14,24 28 115,28+14,88 >0,05
SPT 7n (3) 28 11256+1348 28 10887+195 28 10995+12,41 >0,05
SPT30n(4) 28 122,84+1443 28 12194+13,67 28 123,35+13,75 >0,05
SPT60n(5) 21 12342+1043 21 123,14+12,08 21 123,80+11,43 >0,05
SPT90n(6) 14 129,77+1417 14 124,71+8,08 14 123,99+8,15 >0,05
SPT180n(7) 7 12893+2130 7 11857+2500 7 112,28+25,61 >0,05
p p1-23< 0,001 p12< 0,001 p1-237< 0,01

Nong do ure huyét twong gidm cé y nghia théng ké tir ngay thir 3 - 60 sau phau
thuit & tat ca cdc nhém nghién ctru (p < 0,05 va p < 0,01). Nong dd creatinine huyét
twong gidm c6 y nghia thong ké & ngay thi 3 & tat ca caic nhom, & ngay thir 7 & nhém
1 va nhém 3 va ngdy thit 180 & nhém 3 so véi trwde phiu thuét (p < 0,01 vap <
0,001). Khong c6 sw khac biét c6 y nghia thong ké vé nong dé ure va creatinine gitra
cac nhom nghién cttu & ca trwdc va sau phau thuat (p > 0,05).
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2. Anh hwéng nep vit ZK60 phit HA 1én hinh thai cac co' quan

Nhém 2

Gan

Nhém 3

thé s6 89 nhém nep vit titan)

(Thé s6 45 nhém nep vit ZK60 phti HA, thé s6 21 nhém nep vit ZK60 khéng pht HA,

.

Hinh 1. C4u tric mo cc co quan (gan, thin, ndo) & thoi diém ngay thir 180
sau két xwong nep vit trén tho.

Sau phau thuat két xwong 180 ngay,
hinh &nh mo6 cho thdy mé gan, thin, nio
déu c6 ciu truc binh thwong & ca 3 nhém
nghién ctru. Cu thé, véi ciu tric cha gan,
cac té€ bao gan sip xép thanh dai, thanh
bé, gitra chling cé xoang mach. Cac té bao
gan khéng bi thodi héa. Véi ciu tric cua
than, vé thin cé cac ciu thin, cac ong
than va cdc mach mau gitra cac 6ng than.
Cac té bao biéu mé 6ng thin khong bi
thodi héa.

O cac thoi diém 30, 60, 90 ngay va 180
ngay sau phau thuat, hinh anh vi thé ctia

gan, than, ndo & ba nhém ciing khong cé
bt thwong.

BAN LUAN

1. Anh hwéng ctia nep vit ZK60 phit
HA 1én chirc nang gan, than

Vat liéu Mg c6 tinh tu tiéu hay va giai
phong ion Mg2* nén c6 kha nang gdy anh
hwdéng dén chirc nang cic co quan. Két
qua nghién ciru cho thay:

- Chirc nang gan: Cé sy giam hoat do
ALT huyét twong & ngay thir 3 sau phau
thuat & nhom két xwong bang nep vit
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ZK60 khong pha HA (Bdng 1). Su giam
hoat do ALT huyét twong chi xay ra &
mot thoi diém va chi s nay van nidm
trong gi¢i han binh thwong. Do dé, két
qua nay khong phan anh phan &ng bat
loi ctia nep vit ZK60 khong phu HA lén
chirc ndng gan. Hoat @6 ALT huyét twong
cao & thoi diém trudc phiu thuat &
nhém nay c6 thé lién quan dén cac
nguyén nhin khac nhw ché d6 dn hoic
thuéc tiém du phong thé tai Trung tim
DPong vat va cling giai thich dwoc chi sé
nay cao hon so v&i @ nhéom nep vit ZK60
phu HA cling nhw & nhém titan.

- Chirc nang thin: Két qua cho thiy so
sanh sau va trudc phiu thuat, nong do
ure va creatinine c6 giam & tirng nhom
nghién ctru (Bdng 2). Twong tw, ndéng do
ure va creatinine & caic nhém giam khong
phai 1a phan &ng bit loi clia két xwong
nep vit 1én dui tho ma cé thé lién quan
dén noéng do cao cha cac chi s6 & cac
nhom trwéc phau thuit do ché do an
hodc thudc tiém dw phong cho tho tai
Trung tam Pong vat.

Két qua nay twong dong v&i nghién
ctru cua Liu va CS (2020) khi két xwong
bing nep vit B-TCP/Mg-Zn phu
dopamine/gelatin/rhBMP-2 da ghi nhan
sw thay doi vé hoat dd AST va ALT huyét
twong va noéng do ure va creatinine
huyét twong, tuy nhién, cic chi s6 van
nam trong gi¢i han binh thuwong. Twong
tw, nhém tac gia cling khéng thay suw thay
d6i dang cht y vé ciu tric cta gan, than
trén dong vat thuc nghiém dwoc ciy
phwong tién két xwong [6]. Két qua nay
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twong dong v&i nghién cliru cia Song va
CS (2020), Weikang va CS (2020) khi
chirng minh dwogc vat liéu Mg-1Zn-0.55n
la an toan, it lam thay d6i nong do
creatinine huyét twong [4, 7]. Nhw viy,
vat liéu ZK60 phu va khong phu HA
khong anh hwéng dén chirc nang gan va
than. V& co ché, ching tdi cho rang su
giadi phéng ion Mg2* tir nep vit trén dong
vat thwc nghiém khéng lam thay doi
dang ké vé hinh thai va ciu tric cac co
quan nhw gan va than ctia dong vat.

2. Anh hwéng ctia nep vit ZK60 phu
HA 1én hinh thai cau tric cac co quan

Két qua nghién ctru cho thiy ciy ba
loai nep vit néu trén khong lam bién doi
hinh théi ciu tric cta gan, ndo va thian
v&i biéu hién hinh anh vi thé cac co quan
nay & ca ba nhom déu khong ghi nhan
bit thwong. Piéu nay cho thidy mdc du
cac vat liéu cé sv giai phéng ion Mg2+ va
khi hydro cling nhw cac loai thanh phén
khéc cé thé co cua vit liéu khi dwoc ciy
vao co thé nhwng khong dnh hwéng 1én
cdu tric cac co quan quan trong nhw gan,
thén, ndo; c6 thé do téc do giai phong
dién ra tir tlr, trong khi cac thanh phin
cda vatliéu nhw Mg déu la nhirng nguyén
t6 phd bién trong co thé. Hon nira, thanh
phan nay ciing dwoc thai trir nhanh qua
thén [8]. Piéu nay c6 thé la nguyén nhan
dan dén sw gidi phong cac thanh phan
tlr vat liéu tw tiéu Mg ZK60 pha va khong
phi HA khong lam thay do6i cdu trdc
cua cac co quan nhw gan, than, ndo trén
thuwc nghiém.
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KET LUAN

Qua nghién ctru doc tinh cua vat liéu
tw tiéu ZK60 phu HA 1én gan va than cho
thiy nep vit ZK60 phi HA khong anh
hwong dén ciu tric va chirc ndng mot sé
co quan nhw gan, than, ndo trén dong vat
thwe nghiém. Cu thé: Vé ciu tric, hinh
thai ciu truc gan, thin, ndo binh thwong
& tit ca cac thd dwoc ciy nep vit ZK60
pht HA cling nhw cic nep d6i chirng & tat
ca thoi diém nghién ciru. Vé chirc nang,
ciy nep vit khéng lam thay doi c6 y nghia
théng ké vé hoat tinh AST, ALT huyét
twong trén dong vat thwc nghiém. Tuy
nhién, cé sw gidm nhe nong dd ure va
creatinine sau phau thuat két xwong so
véi trede phau thuat (tir 3 - 60 ngay) &
cac nhém nghién cru nhwng cac chi sé
nay van nam trong gi¢i han binh thwong.
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