Tinh trung Globozoospermia: Co ché hinh thanh va huéng tiép can diéu tri
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Tom tat

Tinh tring du tron va khéng cé acrosome hay con goi globozoospermia la mét trong nhiing bat thuong nang vé hinh
dang tinh tring, chiém ti 1 0,1% trudng hop vé sinh do nam gidi. Nguyén nhén cda tinh tring globozoospermia do d¢t
bién hodc thiéu hut cdc gen chiu trdch nhiém chinh trong viéc hinh thanh va lién két acrosome & tinh tring. Cho dén
nay, da cé 4 gen duoc xdc dinh la nguyén nhéan cua tinh trung globozoospermia bao gém cdc gen c¢6 lién quan dén
su hinh thanh acrosome (PICK1, SPATA16) va gen c6 churc ndng lién két acrosome va nhén tinh trang (DPY19L2 va
SPACAT). Trong dé, su thiéu hut gen ma héa protein DPY19L2 ¢ ngudi duoc cho la nguyén nhan chinh dan dén truong
hop globozoospermia. D6i véi nhiing truong hop nay thi ky thuat tiém tinh tring vao bao tuong noan (ICSI) két hop
ky thuat hé tro hoat héa nodn (AOA) la phuong phép t6i wu gidp cai thién két qua diéu tri. Tuy nhién, anh hudng cua
ky thuat AOA dén chat luong tré sinh séng van chua duoc lam ré va cdc nghién ctru vé két qua Iam sang cda truong
hop globozoospermia van con han ché. Bai téng quan nay sé gitp ta hi€u ré hon vé co ché hinh thanh tinh trung
globozoospermia va hudng tiép can hién nay déi véi truong hop nay.

Tur khéa: Globozoospermia, hé tro hoat héa nodn, DPY19L2, PICK1, SPATA16, SPACAI.
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Abstract

Round-headed spermatozoa without acrosomes - globozoospermia is a rare and severe form of
monomorphic teratozoospermia (less than 0.1% of male infertility). Studies have suggested mutations or deficiencies
in genes are responsible for acrosome formation and binding in sperm. Until now, four genes have been identified
as causes of globozoospermia, including genes involve in acrosome formation (SPATA16, PICK1) and genes involve
in sperm nucleus-acrosome binding (DPY19L2, SPACA1). Especially, DPY19L2 is believed to be the main cause. The
technique “Intracytoplasmic Sperm Injection” (ICSI) combines with “Assisted Oocyte Activation” (AOA) has been shown
to improve treatment results. However, the effect of the AOA technique on the quality of live birth has not been clarified
and studies on the clinical outcome of globozoospermia are still limited. This review will help you learn more about the
mechanism of globozoospermia spermatogenesis and the current approach to this case.
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1. GIGI THIEU

Globozoospermia la mot dang dién hinh cua tinh
trung di dang va la nguyén nhéan vo sinh hiém géap &
nam gidi (0,1%), hinh dang dac trung la tinh tring dau
tron va khéng c6 acrosome. Trudng hop nay dugc ghi
nhan dau tién vao nam 1973 bdi Schirren va cong su
[1]. Su bat thuong nay thuong dan dén két qua la tinh
trung thudng khong cé kha nang thu tinh binh thudng
vGi nodn. Thu tinh la mét qua trinh da yéu té gitp hop
nhat céc giao t&r d€ bat dau su phat trién cllia mot ca thé
m&i. M6t trong nhitng budc chinh cia qua trinh nay |a
phan (rng cuc dau, trong do thé cuc dau cua tinh trung

V6 Minh Tuéan va cs. Tap chi Phu san 2021; 19(2):9-14. doi:10.46755/vjog.2021.2.1214

chira cac enzyme céan thiét dé€ pha v& I6p mang béo
vé cua t€ bao noan va cho phép tinh trung thu tinh vgi
noan [2].

Su bat thuong vé cau tric va chic nadng cla
acrosome dan dén viéc tinh trung khéng thé xam nhap
vao t&€ bao noan, do d6 dan dén that bai trong qua trinh
thu tinh. Globozoospermia dugc chia lam hai loai: loai
1 duoc goi la globozoospermia toan phan vai ty Ié tinh
trung dau tron, khong c6 acrosome chiém 100%, loai 2
dugc goi la globozoospermia mét phan vdi ty 1é khoang
tr 20% dén 90% [3].



Hinh 1. Hinh thai dac trung
cua tinh trung globozoospermia (Nguén: IVFMD)

Nhitng hi€u biét vé nguyén nhan gay nén tinh trang
nay van chua dugc hi€u rd. Nhitng b4t thudng & céc
gen ké trén dugc xéac dinh la nguyén nhan dan dén 75%
truong hop globozoospermia & ngudi, 25% con lai van
chua xac dinh ré nguyén nhan. Hién nay, c6 khoang
13 gene dugc cho nguyén nhan cla globozoospermia,
ching déu lién quan dén cau tric mang ludi Golgi, su
hinh thanh acrosome va hinh dang d4u tinh trung. Tuy
nhién, chi c6 4 gene da dugc nghién ctru k§ va xac dinh
ro la nguyén nhan chinh gay ra truong hgp nay trén nguoi
bao gébm SPATA16, PICK1 (chiu trach nhiém trong viéc
hinh thanh acrosome) va gen DPY19L2 (d6ng vai tro
quan trong trong viéc gan két acrosome va vung nhan
tinh trung), mé&i nhat la vai trd cia gen SPACA1 & tinh
trung globozoospermia vira dugc lam rd. Trong so céc
gen trén, dot bién gen DPY19L2 dugc xem la nguyén
nhan chd yéu gay ra globozoospermia [4].

2.COCHEHINHTHANH TINH TRUNG GLOBOZOOSPERMIA

PICK1

Gen ma hoa protein tuong tac véi C-kinase 1 (protein
interacting with C kinase 1 = PICK1) ndm & nhiém sac thé
22q13.1, dugc biét dén véi vai trd quan trong trong qua
trinh hinh thanh tinh trung, la mét protein mang ngoai vi
dugc biéu hién cao & néo, tuyén tuy va tinh hoan. Thanh
phan quan trong cla protein nay la ving PDZ, mét trinh
ty chira 80 — 90 acid amin, dong vai tro chinh trong viéc
tuong tac gilra cac protein véi nhau, cu thé vung PDZ
sé lién két véi vung trinh tu dau C cGa mét protein khac,
gitip hinh thanh sur lién két va gilr cac protein lai véi nhau
[2]. M6t s6 nghién ctru cho rdng su ¢ mat cla protein
nay & tinh hoan cd vai tro quan trong trong qua trinh hinh
thanh tinh trung. Trong pha Golgi cia qua trinh sinh tinh
tring, cac hat pro-acrosomal (PAGs) c6 nguon goc tir
lugi ndi chat (endoplasmic reticulum - ER), chira cac
phéan tr protein cuc dau nhu proacrosin va acrogranin.
Céc PAGs duogc van chuyén dén tui Golgi thong qua con
dudng ngoai bao dé lién két vai mot ving chira actin —
keratin dugc goi la acroplaxome.

Protein dugc ma héa bdi gen PICK1 cé chirc nang
nhu protein van chuyén, ching sé gan két cac PAGs lai

véi nhau, van chuyén ching dén mang acroplaxome dé
chuan bi cho budc dau trong viéc hinh thanh acrosome
& tinh trung.
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Hinh 2. Chirc nang cua PICKT1 trong viéc hinh thanh
acrosome [2]

Liu va coéng su (2010) phat hién mot dot bién dong
hop tir & exon 13 trén gen PICK1 [5], viéc thi€u protein
PICK1 khién qua trinh hinh thanh acrosome bi gian doan
do PAGs khéng dugc dung hop thanh mét thé théng
nhat trén mang nhan tinh trung, tir dé gay ra tinh trung
globozoospermia [6].

SPATA16

Gen SPATA16 (spermatogenesis associated 16)
hay dugc biét dén la NYD-SP12 ndm & vi tri nhiém sac
thé 3g26.31, bi€u hién nhiéu trong tinh hoan. Protein ma
hoa bdi gen SPATA16 co6 lién quan dén acrosome trong
qua trinh van chuyén tdi PAGs gitta bo may Golgi va
acroplaxome. Gen nay c6 vung trinh tu tetratricopeptide
(TPR), la viing cé chirc ndng tuong tac vdi cac protein.
Protein ma héa bdi gen nay cé mat trong PAGs, dong vai
tro 1a thu thé gilp cac protein van chuyén nhu PICK1 va
GOPC nhan dién va gan vao PAGs. Nam 2007, mot dang
doét bién dong hop & gen SPATA16 [an dau duoc phat
hién & ngudi trén cac thanh vién cung huyét thong, trong
nhirng nam gan day Ellnati va cong su (2016) da phat hién
thém 2 dang dot bién mat doan trén exon 2 cta gen nay
la nguyén nhan géy ra globozoospermia toan phan [7, 8].

Hinh 3. Chirc nang clia SPATA16 trong qua trinh hinh
thanh acrosome [9]
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DPY19L2

Frohnert va cong su, (2010) da cho thay céc protein xuyén mang nam bén trong nhan cua tinh trung déng vai tro
rat quan trong trong qua trinh sinh tinh, trong dé nhitng protein nay cé chirc nang lién két acrosome va vling nhan véi
nhau, gitip cho acrosome dugc ¢6 dinh va bao phu dau cua tinh trung. Phan 16n nhiing protein nay dugc ma hoéa béi
gen DPY19L2 va SPAG4L-2 [10]. DPY19L2 |a doan gen dai 200kb & nhiém sac thé 12q14.2. Su thi€u hut gen nay dugc
cho la nguyén nhan chinh gay nén truong hgp tinh trung dau tron va khong cé acrosome (trén 70%) [11].
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Hinh 4. Co ché lién két acrosome va nhan ctia DPY19L2

Protein dugc ma hoa tir gen DPY19L2 nam trén vung perinuclear space (PNS) cé dau N lién két véi Nuclear lami-
na (NL) théng qua su trg gitp cla protein SUN1 va SUN2 & mang trong. Con dudi C cla protein SUN sé tuong tac véi
ving KASH nam & mang ngoai nhan. Su lién két cla protein SUN va KASH tao thanh mét cau ndi giira mang nhan va
vlng acroplaxome. Luc nay, Nesprin — mot protein mang ngoai nhan 1én lién két véi KASH sé tuong tac véi céc sai
actin trong acroplaxome théng qua céc vung tuong dong Klarsicht, két qua |a mang nhan va acroplaxome gan chét
véi nhau gilp acrosome sau khi hinh thanh khéng bij trugt khdi mang nhan [2]. Khi acrosome gan trén mang nhan,
acrosome sé tién hanh kéo dai va qué trinh kéo dai dau tinh trung ciing sé dién ra sau d6. Khi qua trinh hinh thanh
acrosome khong dién ra do dot bién gen nay thi sé hinh thanh nhirng tinh trung dau tron, khong cé acrosome dac
trung cua globozoospermia [12].

Hinh 5. Sy truot khoi mang nhan cia acrosome trong trudng hop khiém khuyét gen DPY19L2 [12]

SPACA1
N@m 2012, Yoshitaka va cong su tinh c& phat hién gen SPACA1 (sperm acrosome membrane-associated protein

1) cé lién quan dén truang hop globozoospermia trén mé hinh chuét. Nhiing phat hién nay cho thay sy ton tai ctia cac
gen gay ra tinh trung dau tron khong c6 acrosome dang dan duogc tiét 16. Mai cho dén ndam 2021, vai tro ciia SPACA1
trong globozoospermia & ngudi maoi duge lam rd. Hai bénh nhan co6 cung huyét théng déu cé két qua xét nghiém
tinh dich d6 la globozoospermia toan phan. K&t qua giai trinh tu cho thady mot dot bién vé nghia (NM_030960.2:
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c.53G>A; p. Trp18*) & gen SPACA1 dugc xéac dinh la
bién thé gay nén truong hgp globozoospermia cuda hai
bénh nhéan va di truyén tir b6 me mang gen di hop tu.
Céc nha nghién ctru cho rdng dot bién vo nghia nay
da dan dén viéc dirng phién ma sém & gen SPACAT1,
vi vdy mirc do bi€u hién cua protein nay giam hon so
vGi nhirng ngudi binh thuong. Dua trén két qua phan
tich proteomics bang phuong phap khsi phd (Mass
spectrometry — MS), protein ACTL7A la mét thanh phan
quan trong trong phitrc hgp acrosome - acrophlaxome
dugc xac dinh la protein tuwong tdc véi SPACA1 trong
tinh trung. Viéc protein SPACA1 tuong tac véi ACTL7A
go6p phéan gilip cho acrosome c6 thé dinh vi va gan Ién
mang acrophlaxome trén nhan tinh trung. Trong tinh
tring & ngudi binh thudng, két qua nhuém mién dich
huynh quang cho thay phic hop protein SPACA1 -
ACTL7A déu xuat hién & phan d4u tinh trung. Tuy nhién,
trong tinh tring cda hai bénh nhan naéi trén, céc tin hiéu
clia phirc hgp protein nay gan nhu khéng biéu hién &
d4au tinh tring. K&t qua quan sat dudi kinh hién vi dién
tr (Transmission Electron Microscopy — TEM) cho thay,
tinh trung & hai bénh nhan déu cé cau tric acrosome —
acrophlaxome di dang, day la bat thudng cau trac dac
trung & nhdm chudt khiém khuyét gen SPACA1 trong
céc nghién clru trude do. Cac két qua trén gilp clng co
thém vé nhan dinh gen SPACA1 |a nguyén nhan gay ra
trudng hop globozoospermia [13].
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Hinh 6. Vai tro clia SPACA1 trong qua trinh
hinh thanh acrosome [13]

3. ANH HUGNG CUA GLOBOZOOSPERMIA DEN TiNH
TOAN VEN DNA CUA TINH TRUNG

Nhu ching ta da biét, phan tich tinh dich d6 thong
thuong khong thé phan anh chinh xac kha nang sinh san
clia mét ngudi dan 6ng vi tinh trung véi céc théng s6
binh thudng van co6 thé c6 mirc dé phan manh DNA cao
[14]. John Aiken — chuyén gia v& nam hoc va cong su
clia minh cho rang viéc kiém tra phan manh DNA tinh
trung khong chi dung dé€ danh gia kha nang sinh san &
hién tai ma con giup du phong céc van dé anh hudng
dén strc khde cua thé hé sau.

Nhiéunghién ctruchothaytinhtrung globozoospermia
6 chi s6 phan manh DNA tinh tring (DNA fragmentation
index — DFI) cao hon so vé&i nguai binh thuong [15, 16].

Hién nay, cac nghién ctru so sanh murc d6 anh hudng cla
céc dang dot bién gen dén DFI & tinh tring van con han
ché&. Nghién ctru cia Ghédir va cong su (2019) cho thay
doét bién gen SPATA16 lam tang ti lé tinh trung léch boi
DNA so véi gen DPY19L2, tuy nhién chi s& DFI & hai dang
dét bién la nhu nhau [17]. Méi day nhat, nghién ctu cua
Fabiana va cdng su (2021) dénh gia anh hudng cliabagen
DPY19L2, PICK1 va SPATA16 dén vat chat di truyén cla
tinh trung & nhiing trudng hop globozoospermia. Két qua
cho thay chi s6 DFI & nhém tinh trung globozoospermia
cao hon so véi ngudi binh thudng va khong cé sy khac
biét vé chi s6 DFI & nhém globozoospermia toan phan so
véi mét phan [18]. Tuy nhién, nghién ciru nay van con han
ché do chua so sanh murc do anh hudng cla ting gen
dén vat chat di truyén cua tinh trung.

Co thé thdy, mic dd phan manh DNA & tinh trung
globozoospermia mét phan va toan phan khoéng co6 sy
khac biét, mirc d6 anh hudng clia ciia gen SPATA16 va
DPY19L2 ciing tuong ty nhau. Mac du vay, cac nghién
clru ti€p can vdi van dé nay van con han ché.

4. TIEP CAN VOI TRUONG HQP GLOBOZOOSPERMIA

K& tlr khi dira bé dau tién ra doi bang ky thuat IVF
vao nam 1978 thi cho dén nay, cac ky thuat ho trg
sinh san dang ngay cang phat trién va da dem lai hy
vong cho rat nhiéu cdp vo chong trén toan thé gidi. Sy
ra doi cua ky thuéat ICSI cung cap phuong phap ho trg
diéu tri kha ndng sinh san cho nhitng bénh nhan cé
tinh trung chat lugng kém, bat thudng néng, dac biét
la tinh trung globozoospermia. Nam 1994, truong hop
mang thai va sinh con dau tién sau khi tiém tinh trung
globozoospermia vao t€ bao noén da duoc béo céo bdi
Lundin va céng sur (1994).

Doi v6i nhitng nhom tinh trung globozoospermia
mot phan, ty I& thu tinh, ty 1€ tré sinh s6ng sau ICSI la
tuong duong nhau nho vao phuong phap Iya chon tinh
trung binh thudng. Bén canh viéc phan tich hinh thai tinh
trung théng thuong, Motile Sperm Organelle Morphology
(MSOME) cung cap mot xét nghiém hinh thai tinh trung
chi tiét hon, déc biét la dau tinh trung, gitp ho trg lua chon
tinh trung & d6 phdéng dai cao hon [19]. Déi véi phuong
phép nay, dé phong dai cao cé thé gilip ching ta téi uu hda
qua trinh chon lgc tinh trung trude khi tiém vao bao tuong
noan (IMSI), gilp cai thién ty 1é thu tinh, phat trién phoi
va ty 1é thai dién tién [20, 21]. Ndm 2011, Sermondade va
cong su da bao cdo mot trudng hop sinh séng dau tién
sau IMSI & bénh nhan tinh trung globozoospermia [22].
Phéan tich hinh théi bao quan tinh trung qua MSOME &
do phdng dai x10.000 da cho thay 100% tinh trung dau
tron, tuy nhién c6 khoang 1% tinh trung c6 mét phan chéi
nhoé acrosome (Hinh 7). Nghién ctru da dugc thuc hién
IMSI d€ lya chon nhirng tinh trung khong c6 khong bao
va c6 su hién dién cta mét phan nho acrosome & dau
tinh trung. K&t qua thu dugc 2 phoi va sinh ra mot bé trai
khoé manh. Bay ciing la bdo cao dau tién vé viéc str dung
IMSI lya chon tinh trung globozoospermia ma khéng st
dung céc phuong phéap hé trg hoat hoa.
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Hinh 7. Tinh trung dau tron c6 mot lwgng nhé acrosome va dugc chon loc cho IMSI. (A) xét nghiém MSOME;

(B) str dung TEM; (C) nhuém mau véi anti-CD46 va DAPI 4 (6-diamidino-2-phenylindole) [22]

Viéc lua chon tinh trung chat lwgng tét, hinh thai binh thudng bang céch st dung IMSI ¢é thé hd trg cho viéc chon
lya tinh trung & nhém globozoospermia [23]. Tuy nhién, hiéu qua cla IMSI van con gay tranh céi, ty 1é thu tinh ciing
con thap ciing nhu chi dp dung cho mét sé ddi tuong cu thé. Do d6, viéc stir dung céc ki thuat IMSI c6 thé 1a lua chon
uu thé hon & nhém globozoospermia mét phan. Bang 1 théng ké vé ty 1é tré sinh s6ng tlr cdc phuong phap khac nhau
V@i tinh trung globozoospermia.

Bang 1. S6 liéu vé ty |é tré sinh séng ddi vai tinh trung globozoospermia [22]

Ky thuat ICSI ICSI + AOA IMSI
S0 cép vg chong/s6 tré sinh sdng 11/15 11/12 1/1
Ty lé thu tinh 47,5% 72,9% 63,6%
Xét nghiém TEM tinh trung +/- +/- +
Xét nghiém FISH tinh tring +/- +/- +
Nhuém CD46 tinh trung - - +
Xét nghiém SDF - - +
MSOME - - +
Nhiém sac do +/- +/- +
Xét nghiém gen - - +

Dai vai cac truong hop globozoospermia toan phan
thi phuong phép hé trg hoat hoa noan duoc uu tién st
dung. H6 trg hoat héa noén (AOA) la ki thuat mé phong
qua trinh hoat héa noén cua tinh trung sau khi xam nhap
vao bao tuong nodn bang cac phuong phap khac nhau.
Hién nay, phuong phap AOA duoc biét dén va str dung
nhiéu nhat la phuong phép héa hoc (calcium ionophore
A213187, ionomycin, strontium chloride,...) d€ tao ra su
gia tdng ndng dé Ca? va khdi dong phan ting hoat hoa
noan. Nhiing phan t&r nay sé xuc tién sy gidi phong Ca?*
noi bao nho d6 ma néng dé Ca?* bén trong té€ bao tang Ién
va két qua la hoat hda nodn xay ra. Su that bai trong diéu
tri bang ICSI dé&i vdi truong hop globozoospermia dugc
cho la do tinh trung khéng cé kha néang hoat héa noén. Do
dé, thuc hién ICSI —= AOA & nhitng trudng hop nay nham
tang ti & thu tinh va tang co héi c6 phoi dé€ chuyén cho
céc trudang hop tinh trung globozoospermia [24-26).

Hién nay, viéc lua chon phuong phap diéu tri doi véi
nhirng bénh nhan cé tinh trung globozoospermia sé can
dugc ca thé hoa tirng truong hop [27]. Mac du, phuong
phap ICSI = AOA cé kha nang téng ty 1é thu tinh d6i véi
tinh tring globozoospermia, tuy nhién, van nén can nhac
str dung cho nhitng bénh nhéan globozoospermia mot
phan vi van c6 thé mang thai bang cach str dung phuong
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phap lua chon tinh trung (IMSI). Dén nay, da cé nhiing
nghién ctru chirng minh khéng c6 khéc biét dang ké vé
dac diém chu sinh va di tat bAm sinh & nhom tré sinh ra
tlr ICSI — AOA so vdi nhédm ICSI théng thuong [28, 29]
nhung s liéu van con kha it va van can nhiéu nghién ctru
hon nira. Vi vay, nén str dung mot cach than trong va can
¢6 thém nhirng dénh gia trén cd mau Ién vé sirc khoe 1au
dai cua tré tlr nhom ICSI — AOA.

5. KET LUAN

Globozoospermia la truong hop vo sinh hiém gap &
nam gidi (0,1%) dac trung bdi tinh trung dau tron va khong
c6 acrosome, diéu nay dan dén viéc tinh trung khong thé
thuc hién phan &rng cuc dau dé thu tinh véi noan. Nguyén
nhan chinh cda truong hop tinh trung globozoospermia
la dot bién gen DPY19L2, day la mét dang dot bién gen
Ian trén ngudi. Hién nay, phuong phap tiém tinh tring
vao bao tuong noan két hop AOA la phuong phap diéu tri
uu tién doi vai truong hop nay.
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