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ABSTRACT

Objective: Evaluate the effectiveness of microfluidic sperm preparation and density gradient
centrifugation on post-vitrification sperm quality.

Subject and methods: This study was conducted on semen samples meeting the criteria of the
World Health Organization Laboratory Manual (2021). Each semen sample was divided into two
aliqguots and processed in parallel using microfluidic sperm preparation and density gradient
centrifugation, followed by cryopreservation using the vitrification method. Sperm quality was
evaluated after preparation, after thawing through the cryosurvival factor (CSF).

Results: After sperm preparation, the microfluidic group showed significantly higher sperm
concentration, viability, total motility, and progressive motility compared with the density gradient
group. After vitrification, sperm quality decreased in both groups; however, the microfluidic group
maintained higher values for these parameters than the density gradient group. The CSF values
for sperm concentration, viability, and total motility did not differ significantly between the two
methods, whereas the CSF for progressive motility was higher in the density gradient group.

Conclusion: Microfluidic sperm preparation improves sperm quality after preparation and
maintains better parameters after cryopreservation compared with density gradient centrifugation,
suggesting its potential application in sperm selection prior to cryopreservation in assisted
reproductive techniques.
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TOM TAT

Muc tiéu: Danh gia hiéu qua clia phuong phéap loc rira vi liu va thang ndng dé dén chat lugng tinh
trung sau trit déng bang phuong phép thay tinh héa.

Pai twong va phuong phap: Cac mau tinh dich dat chuén clia T6 chirc Y t& Thé gidi (2021). Mbi
mau duoc chia lam hai phan, x¥ ly song song béng phuong phéap loc rira vi luu va thang ndng dé,
sau doé trit dong bang phuong phap thay tinh héa. Panh gia chat lugng tinh trung sau loc, sau ra
déng qua chi s6 séng sét tinh tring (CSF).

K&t qua: Sau loc rtra, nhém xir ly b&dng phuong phap vi luu cé mat dé, ty lé séng, di déng va di déng
tién t6i cao hon cé y nghia so véi nhém thang néng dé. Sau trir dong bang phuang phap thay tinh
héa, chat lugng tinh trung & ca hai nhém déu giam; nhung nhém vi luu van duy tri cac théng s6 cao
hon. CSF cuia mat dé, ty & song va di dong khong co6 khac biét cé y nghia gitra hai phuong phap,
trong khi CSF ty L& di ddng tién tdi cao hon & nhém thang nong dé.

K&t ludn: Phuong phap vi luu gitp cai thién va duy tri chat lugng tinh tring t8t hon sau trir dong so
vGi phuang phéap thang néng do, cho thay tiém nang ing dung trong lwa chon tinh trung trudc tri

déng trong hé tro sinh san.

Tir khéa: Trir dong tinh triing, loc rira vi luu, thang ndng do, thuy tinh hda.

1. DAT VAN DE

V6 sinh nam la mét van dé y té ngay cang dugc quan tam,
gop phan dang ké vao ty l& vo sinh chung & céc cap vg
chéng. Nhiéu nghién cltu cho thay khoang 40-50% cac
trudng hgp vo sinh ¢6 lién quan dén yéu té nam gidi, trong
d6 chat luwgng tinh trung gilt vai tro quyét dinh déi vai kha
n&ng thu thai tu nhién cing nhu két qua clia cac ky thuat
hé trg sinh san [1]. Cung véi sy tién bd cliay hoc, nhu cau
bao ton kha nang sinh san & nam gidi, dac biét & nhirng
bénh nhan tré tudi can diéu tri cac bénh ly anh hudng dén
chirc nang sinh tinh, ngay cang gia tang.

Trir d6ng tinh trung la bién phap quan trong nhdm bao tén
kha nang sinh san lau dai. Hién nay, bén canh phuong
phép dong lanh cham, ky thuat thay tinh héa dugc (ng
dung ngay cang rong rai nhd uu diém han ché sy hinh
thanh tinh thé da trong qua trinh lam lanh, tir d6 gidm
tén thuong cau trdc té bao tinh trung. Tuy nhién, hiéu qua
bao quan tinh trung sau ra déng khéng chi phu thudc vao
phuong phap trr dong ma con chiu anh hudng bdi tinh
trang tinh trung trudc khi dua vao qua trinh dong lanh.

Trong thy'c hanh ldm sang, cac ky thuat loc rira tinh trung
dugc sir dung nham chon loc tinh trung cé chat lugng t8t
va loai bo cac yéu t6 bat Loi nhu tinh trung chét, tinh trung
di dang, bach cau va cac gbc oxy héa tu do. Phuong phap
ly tAm thang ndng do la k¥ thuat kinh dién, duoc ap dung
phé bién nh&tinh don gian va hiéu qua trong viéc lam sach
mau tinh dich. Tuy nhién, qua trinh ly tdm vdéi luc co hoc
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c6 thé lam tang stress oxy hda va gay anh hudng khéng
mong mudn dén cAu trdc va chlrc nang tinh trung [2].

Gan day, cdng nghé loc rira vi lwu duge phét trién nhu mot
hudngti€p can mditrong chon loc tinh trung, dua trén nguyén
ly m6 phong méi trudng sinh ly tu nhién cua dudng sinh duc
n{. Phuong phap nay cho phép thu nhéan tinh trung cé kha
nang di dong tién tdi tét han, dong thoi han ché tac déng ca
hoc va giam tén thuong DNA [3]. Mac du nhiéu nghién cltu da
chirng minh wu diém cua loc rira vi luu khi st dung tinh trung
tuoi trong céc k¥ thuat hé trg sinh san, cac dit liéu lién quan
dén anh hudng clia phuang phap nay déi vai chat lugng tinh
trung sau trit déng bang thiy tinh héa van con chua day du.

Tuy nhién, cac nghién cltu so sanh truc ti€p gilta loc rira vi
luu va phuong phap thang ndng do trong b8i canh trir dong
tinh trung bang thay tinh héa con han ché. Viéc lam rd anh
hudng clia tirng phuong phéap loc rira dén chéat lwgng tinh
trung sau ra déng sé gép phan cung cip cd sd khoa hoc
cho viéc lya chon ky thuat phu hgp trong thuc hanh bao
quan tinh trung, dac biét ddi vdi nhirng bénh nhan c6 sé
lugng tinh trung thap va chéat lwgng tinh trung kém.

Vi vay, chung toi thuc hién nghién ctu “Déanh gia hiéu qua cua
phuong phap loc rira vi luu va thang ndng dé dén chat lugng
tinh trung sau trir déng bang thiy tinh héa” véi muc tiéu: so
sanh chat lugng tinh trung sau trit ddng bang phuong phép thly
tinh héa gilra hai phuong phéap loc rira vi luu va thang ndng do.
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2. POI TUONG VA PHUONG PHAP NGHIEN cU'U
2.1. DBdi twgng nghién ciru

Nam gidi trong do tudi sinh san thuc hién xét nghiém tinh
dich db tai Trung tdm H6 trg sinh san, Bénh vién Trung
uong Quan doi 108 tir thang 6/2025 dén thang 2/2026.

- Tiéu chuan lua chon: nam gidi khde manh; kiéng xuat tinh
3-5 ngay; co két qua tinh dich dd ban dau dat tiéu chuén
bao gdm (thé tich = 1,4 mL, mat dé = 16 triéu/mL, ty & séng
=54%, ty l& tinh tring di d&ng ti€n tdi = 30%); khong sir dung
chét kich thich hodc thuéc anh hudng dén qua trinh sinh
tinh trong vong 3 thang trudc khi ldy mAu; dong y tham gia
nghién cltu va ky phi€u chap thuéan tham gia nghién clru.

- Tiéu chuan loai trir: bénh nhan mac cac bénh ly ndi khoa
cé’p tinh hodc man tinh anh hudng dén chét lugng tinh trung;
mau tinh triing trich xuat tirtinh hoan, mao tinh; mau tinh dich
c6 nhiém khuan hodc c6 hién tugng tinh trung két dinh nang;
ngudi bénh rit Wi khdi nghién clru tai bat ky thai diém nao.
2.2. Phwong phap nghién ctru

- Thiét k& nghién ctru: nghién cltu can thiép ti€n clu.

- C&mau va phuong phap chon mau: ¢cd mau n =30, chon
mau thuan tién.

- Quy trinh nghién cru: mau tinh trung sau khi dugc thu
thap tai Trung tdm Hb trg sinh san, B&nh vién Trung uong
Quan doi 108 sé dugc tién hanh phan tich theo hudng
dan cua T8 chic Y t& Thé gidi (2021). Cac mAu dat tiéu
chuén sé dugc chia thanh 2 phan, mét phan dugc xur ly
bang phuong phap loc vi luu clia nha san xuat Zymot, mot
phan dugc loc bang phuong phap thang néng dé. Sau khi
xtr ly mau dugc thu hdi con 0,5 ml, danh gié lai chat lugng
sau loc rira va ti€n hanh trir lanh bang phuong phap thay
tinh héa doéng tinh vién theo mo6 ta cta Shah D va cong
su (2019) [4]. MAu tinh trung da trit lanh dugc chira trong
cryovial va luu trir tai nhiét do -196°C trong nitg long.

4 tuan sau bao quan, mau dugc ra déng bang cach L4y ra
khoi nito' ldng va dua vao trong moi truong Flushing Ferticult
da lam &m & 42°C. Sau khi ra déng, mau dugc ly tam 1200
vong/phut trong 10 phdt, thé tich thu hoi sau ly tam 14 0,5
ml. Sau d6, mAu dugc danh gia lai ch4t lugng tinh trung.
2.3. Chi tiéu nghién ctru

- Céac chi s6 danh gia chat lwgng tinh trung: mat do, ty &
séng, ty & di dong, ty l& di dong tién tGi va ty l& hinh dang
tinh trung binh thuong.

- Céc chi s6 danh gia hiéu qua trudc va sau tri¥ lanh: chi
s0 sBng sét tinh trung (CSF) mat dé, CSF di déng, CSF di
dong tién tdi.

2.4. Xt ly va phan tich sé liéu

S6 liéu dugc phan tich bdi phan mém SPSS 25.0. Cac
chi s6 danh gia chat lugng tinh dich do va danh gia hiéu
qua trudc va sau trit lanh dugc phan tich théng ké mo ta
(%, Mean = SD, trung vi, khoang t& phén vi) va théng ké
so sanh ghép gap (Student t-test, Paired t-test, Wilcoxon
Signed-Rank test). Sy khac biét gilra cac so sanh dugc
xem la co y nghia théng ké véGi p < 0,05.

2.5. Pao durc nghién ctru

Nghién ctru da dugc Hoi dong Pao dirc trong nghién clu
y sinh clia Hoc vién Quén y théng qua. Tat ca doi tugng
nghién clru dugc giai thich day di vé muc dich, néi dung
va cac quy trinh nghién cltu, déng thdi tu nguyén tham gia
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va ky cam k&t dong y trudc khi ldy mau. Théng tin cé nhan
va két qua nghién ctru clia déi twgng dugc bao mat tuyét
doi va chi str dung cho muc dich nghién cttu khoa hoc.

3. KET QUA NGHIEN cU'U

Bang 1. Bdc diém mau tinh dich dugc chon
vao nghién ctru (n = 30)

Pac diém tinh trung Trung binh
Thé tich tinh dich (ml) 2,9+0,9
Mat dé tinh trung (x 108/ml) 47,13 18,81
Ty L& s6ng (%) 84,33 + 8,59
Ty & di dong (%) 73,27 + 8,02
Ty 1& di dong tién t6i (%) 55,93 + 9,31
Ty L& hinh dang binh thudng (%) 2,07 £0,94

Bang 1 trinh bay dac diém mAu tinh dich cua cac déi

tuong dugc lia chon vao nghién ctu. Nhin chung, tat ca

céc chi s6 bao gom thé tich, mat do, ty |& séng, ty L& di

doéng va ty lé di dong tién t&i cia mau tinh dich déu dap

Ung tiéu chuan lya chon.

Bang 2. So sanh chat lugng tinh tring sau loc rira bang
phuaong phap vi liu va thang nong do

. Phuwong phap | Phuong phap }
Chiso loc vi lru thang néng do p-value
Mat do tinh trung
(x 108/ml) 23,7 +12,87 20,13+ 11,71 0,011
Tyledidong (%) | 97,2+2,47 95,1 £ 2,44 0,001
Ty L& di dong tién
6 (%) 90,23 +4,70 71,93+ 8,53 <0,001
Tyléséng (%) | 98,03+£1,67 | 96,57+£2,18 | 0,002
Ty & hinh dang
binh thuong (%) 3,27 £1,17 3,27 +£1,23 1,000

Bang 2 trinh bay su'so sanh chat lwgng tinh trung sau loc rira
gitra phuong phap vi luu va phuong phap thang nong do. Két
qué cho thay céc chi s6 chat lugng tinh trung sau loc bang
phuong phap vi luu bao gom mat dé tinh trung, ty & di dong,
ty & di dong tién tdiva ty l& s8ng cao han cé y nghia théng ké
80 vdi phuong phap thang ndng dé (p < 0,05). Trong khi ty 1&
tinh trung c6 hinh dang binh thuong khéng cé su khac biét
gilra hai phuong phap loc rtra (p = 1,00).

Bang 3. Chat lwgng tinh tring ra déng bang phuong phap

thay tinh héa két hop loc rira vi luu va thang néng dé

- Phuong phap | Phuong phap |
Chiso loc vi lwu thang néng dé p-value
Mat do (x 108/ml) 17,47 £8,73 14,2 +7,92 0,001
Ty & séng (%) 74,7 = 8,31 71,67 £8,15 0,007
Ty 6 didong (%) | 68,23+8,98 | 65,23+8,21 | 0,039
Ty l& di dong
tidn toi (%) 44,07 +9,78 37,8 +9,37 < 0,001
Ty L& hinh dang binh
thudng (%) 2,00+ 0,87 1,73+0,74 0,058

Bang 3 cho thay chat lugng tinh trung sau ra dong bang
phuong phap thay tinh héa gilra hai phuong phap loc rira cé
su khac biét. Sau rd déng, nhém tinh trung dugc loc bang
phuong phap vi lbu ¢ méat do tinh trung, ty & séng, ty & di
déng va ty & di dong tién t&i cao han co y nghia thong ké so
véi nhém loc rira bang phuong phap thang ndng dé (p < 0,05).
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Tuy nhién ty L& hinh dang tinh trung binh thudng gitta 2 nhém
khéng c6 su khac biét co y nghia thong ké (p = 0,058).
Bang 4. So sanh CSF™ sau trir déng bang thuy tinh héa
két hop loc rira vi lwu va thang néng dé

s Phuong phap | Phuongphap |
Chiso loc vi lvu thang nong do |P value
CSFmatdo (%) | 77,32+17,05 | 72,04+10,48 0,098
CSFty 8 sdng (%) | 76,19+8,29 | 74,27+8,87 | 0,075
CSFtylé

di dong (%) 70,15+8,73 68,68 +9,13 0,277
CSF ty & didbng

tin t6i (%) 48,99+ 11,29 | 53,43 = 15,51 0,029

Ghi chu: CSF(%) = (gia tri sau ra dong/gia tri sau loc) x 100.

Bang 4 cho thdy CSF ciia méat do, ty l& séng va ty L& di dong
gitra phuong phap loc vi lvu va phuaong phap thang néng
do6 khong c6 sy khéac biét c6 y nghia théng ké (p > 0,05).
Tuy nhién, CSF cua ty & di dong tién t§i & nhém thang
nong dod cao han so véi nhom loc vi luu, su khac biétcoy
nghia théng ké (p < 0,05).

4. BAN LUAN

Nghién ctru nay dugc thuc hién nham danh gid anh huéng
clia hai phuong phéap loc rira tinh trung, bao gom loc rira
vi lu va ly tdm thang nong do, dén chat lugng tinh trung
sau trir déng bang phuong phéap thuy tinh héa. K&t qua
nghién ctu cho thay cac mau tinh dich duoc lwa chon c6
cac thong s6 cd ban tét, vdi thé tich, mat dé tinh trung, ty
& s6ng va kha nang di dong phu hgp véi tiéu chuan lya
chon ban dau. Digu nay giup dam bao tinh déng nhat clia
mau nghién ctu va han ché sai léch khi so sanh hiéu qua
gitra cac phuong phap loc rira va trir déng.

Sau khi loc rira, cac chi s6 chat lugng tinh tring & nhém s
dung phuaong phép loc vi lvu cao hon so véi phuong phap
thang nong dé, bao gom méat dé tinh trung, ty L& di dong, ty
L& di dongtién tGivaty l& sOng. K&t qua nay cho thdy phuang
phap vi luu ¢é kha nang chon loc dugc quan thé tinh tring
c6 chéat lugng t6t hon. Ca ché clia phuong phép vi luu dua
trén nguyén ly moé phong moi trudng sinh ly clia dudng sinh
duc ni, cho phép tinh trung di chuy&n ch déng qua céc vi
kénh nhod, nh& d6 céac tinh trung cé kha nang di dong tot va
chitc ndng sinh hoc 8n dinh dugc uu tién lira chon. K&t qua
clia nghién clru nay tuong dong vdi cac nghién cliu trudc
day cho thay ky thuat chon loc tinh tring bang vi luu c6 thé
céi thién céc théng s vé kha nang di dong va chéat luong
tinh trung so vd@i cac phuang phap ly tm truyén thong.
Nghién cttu ciia Quinn M.M va céng su cling ghi nhan réng
phuong phép vi liu c6 thé lwa chon dugc céc tinh triing co
kha nang di déng cao va mic dé phdn manh DNA thap hon
so0 V@i phuong phap ly tAm theo thang néng dé [3].

Sau qua trinh trir ddng bang phuong phap thdy tinh héa,
chéat lugng tinh tring & cé hai nhom déu giam so vdi sau
loc rtra, dac biét la cac chi s6 lién quan dén kha nang di
dong. bay la hién tugng thuong gap do tinh trung phai chiju
nhiéu tac dong bat lgi trong qua trinh déng lanh va rd déng
nhu thay déi 4p suat thdm thau, tén thuong mang té bao va
stress oxy hoéa. Tuy nhién, trong nghién cttu nay, nhém tinh
trung dugc loc bang phuong phap vi luu trude khi trir déng
van duy tri dugc chat lugng tét hon so véi nhém thang nong
dd sau khi ra déng. Céc chi s8 nhu mat do tinh trung, ty &
s6ng, ty L& di dong va ty L& di dong tién tdi déu cao hon cé
y nghia théng ké. Két quéa nay cling phu hgp véi nghién ciu
clia Saleh Fva cong s (2024), trong do6 cac tac gia cho thay

viéc lua chon tinh trung bang hé théng vi luu trudc khi triy
doéng giup cai thién ty 1& séng va ty |& di dong clia tinh tring
sau ra déng so vdi cac phuong phéap ly tAm truyén théng [5].
CSF dugc sir dung dé danh gia kha nang bao tén cac thong
80 tinh trung sau qua trinh trir déng. Trong nghién ctu nay,
CSF clia mat do tinh trung, ty & sGng va ty L& di dong khong
c6 su khac biét cé y nghia thong ké gilra hai phuong phap.
Tuy nhién, CSF cula ty & di dong tién tdi lai cao hon & nhom
thang ndng do. Két qua nay cho thdy mac du chat lugng tinh
trng sau ra dong & nhom vi luu cao hon, nhung mure do suy
giam tuong déi ctia kha nang di dong tién t6i sau qua trinh
trif d6ng c6 thé it hon & nhdm thang ndng dé. Su khéc biét
nay c6 thé lién quan dén dac diém quan thé tinh trung dugc
lwa chon bdi hai phuong phap trudce khi trlr dong. Phuong
phap vi luu ch yéu chon céac tinh trung cé kha nang di déng
ti€n tGi cao va hoat dong chuyén héa manh, do dé cac té
bao nay c6 thé nhay cadm haon vdi céc tén thuong xay ra trong
qua trinh trir ddng, dan dén su suy gidm tuong ddi clia kha
nang di dong tién t&i sau ra déng. Trong khi dd, qua trinh trir
déng da dugc ching minh cd thé gay ra céc thay déi bat Loi
vé c4u truc va chirc nang cla tinh trung, lam giam kha nang
di déng va tinh toan ven clia té bao sau ra dong [6].

Nhin chung, két qua nghién clru cho thay phuong phap
loc vi ltu ¢6 kha nang cai thién chét lwgng tinh trung ca
trudc va sau qua trinh trir dong so v&i phuong phap thang
nong do. Viéc lwa chon phuong phap loc rira thich hop
trude khi trir déng cé thé gép phan nang cao hiéu qua bao
ton tinh trung trong hé tro sinh san.

5. KET LUAN

Phuong phép loc rira tinh trung bang vi luu gitip cai thién
céc chi s8 chéat lugng tinh triing so véi phuong phép loc
rira thang néng do. Sau trit lanh tinh tring bang phuong
phéap thuy tinh hoa, chét lugng tinh trung & ca 2 nhém
déu gidm, tuy nhién nhém loc rira bang vi lvu van duy tri
dudc cac thong s6 t6t hon sau ra dong. K&t qua cho thay
phuang phéap loc rira vi lvu ¢6 uu diém hon so véi phuong
phép loc rira thang néng dé trong viéc lua chon tinh trung
trudce trir déng, nang cao hiéu qua bao ton tinh trung.

6. TAI LIEU THAM KHAO

[1] World Health Organization. WHO laboratory manual
for the examination and processing of human
semen, 6" ed., Geneva, 2021. https://www.who.int/
publications/i/item/9789240030787

[2] Agarwal A, Said T.M. Oxidative stress, DNA damage
and apoptosis in male infertility: a clinical approach.
BJU Int, 2005, 95 (4): 503-507. doi: 10.1111/j.1464-
410X.2005.05328.x.

[3] Quinn M.M, Jalalian L, Ribeiro S et al. Microfluidic
sorting selects sperm for clinical use with reduced
DNA damage compared to density gradient
centrifugation with swim-up in split semen samples.
Human Reproduction, 2018, 33 (8): 1388-1393. doi:
10.1093/humrep/dey239.

[4] Shah D et al. A simple method of human sperm
vitrification. MethodsX, 2019, 6: 2198-2204. doi:
10.1016/j.mex.2019.09.022. eCollection 2019.

[5] Saleh F, Kocur O, Xie P et al. Microfluidic sperm selection
yields competent spermatozoa with higher genomic integrity
and cryostress tolerance. Human Reproduction, 2024, 39
(Suppl 1): deae108.449. doi: 10.1093/humrep/deae108.449.

[6] Di Santo M, Tarozzi N, Nadalini M et al. Human sperm
cryopreservation: update on techniques, effect on
DNA integrity, and implications for ART. Adv Urol,
2012, 2012: 854837. doi: 10.1155/2012/854837.

p Crossrefd 173




