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Anh hwimg ciia phospholipase C zeta (PLC() dén kha ning thu tinh
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Tém tit:

Su hinh thanh séng dao dong nong dd Ca** ndi bao (Ca?* oscillations) din dén qua trinh hoat héa noin va chuén bi cho sy
hinh thanh cic giai doan s6m ciia phéi. Phospholipase C zeta (PLC() déng vai trdo quan trong ddi véi kha niing thu tinh.
Nhiing bio cdo 1am sang cho thiy, c6 méi lién h¢ giira PLCC bi khiém khuyét va vé sinh ¢ nam giéi. Dic biét, thiéu hut
yéu t6 hoat héa noin (OAD) dwgc dé cip la nguyén nhan gy thit bai ciia nhidu truwomg hgp diéu tri vé sinh bang phwong
phap tiém tinh trang vao bao twong noin (ICSI). Mot s6 két qua vé cac tién bd trong nghién ciru va ing dung 1dm sang
dwgc phan tich tong hop trong bai viét nay: PLCC - yéu to hoat héa nodn tir tinh triung, ciu tric cia PLCE, kiéu khu tra
ciia PLC( trong tinh tring, PLC{ bi khiém khuyét va vé sinh nam, ving dung lim sang ciia PLC trong diéu tri va ci tién
quy trinh thu tinh trén nguoi. Pong thoi, cac tac gia tong két va phan tich cic két qua nghién ciru va img dung hd trg cho
qua trinh diéu tri hiém mudn trén co sé cii tién vé tinh trang qua yéu té PLC{ - tinh tring. Bén canh d6, thio luin huwéng
sir dung PLC{ nhim gitip cho cic nha phéi hoc, 1am sang, nghién ciru vién cai tién quy trinh tao phdi, mang lai két qua tot

nhét cho bénh nhan, dic biét trong truwong hop phai hiém.

Tir khéa: hoat héa nodn, k¥ thuit hd trg sinh san, phospholipase C zeta, sy thu tinh, tinh trung.

Chi s6 phin logi: 3.1

1. Dt van de

O nguoi va dong vat ¢o vu, thy tinh 1la mot qua trinh bao gém
nhiéu giai doan lién két, mang y nghia sy két hop cua tinh tring
v6i nodn s& tao ra c4 thé sinh vat moi. Khi mot giai doan bét ky
bi gian doan, qua trinh thy tinh s& c6 nguy co that bai [1]. Thuét
ngl “su hoat hda noan” biéu dat giai doan dién ra cac sy kién sinh
hoa dé nodn phat trién thanh phoi sau khi 2 giao tir két hop [2]. Su
kién phat tin hiéu du tién va vo cting quan trong & giai doan hoat
hoa noan 1a hién tugng gia ting ndng do ion canxi (Ca>*) ndi bao
nhanh chong rdi tao thanh song dao dong [2]. Dé dap tmg thay doi
dot ngot vé néng d6 Ca*", cac su kién sinh hoa xay ra nhiam chuén
bi cho giai doan phat trién phoi som [2, 3]. Hién tai, PLC{ trong
tinh trung dugc tng hd manh mé 1a yéu t6 tao ra song dao dong
Ca* ndi bao va khoi dong giai doan hoat hoa noan. Cac nghién
ctru ndi bat da dé cap PLCC tao ra song dao dong Ca** thong qua
con duong tin hi¢u inositol 1,4,5-trisphosphate (IP,) [3, 4].

Theo wéc tinh, cir 7 cap vo chdng s& c¢o 1 cip méc phai tinh
trang hiém muén [1]. Cac truong hop vo sinh ¢ nam gidi duoc
danh gia ngay cang ting cao khi khoang 15% cip vo chong gip
kho khan vé sinh san thi ty 1é nam gioi méc vo sinh la khoang 7%
[3, 4]. Viéc sir dung cac k¥ thuat hd trg sinh san (ART) nhu thy
tinh nhan tao (IVF) d& mang lai két qua kha quan cho nhing cap
Vo chf“)ng hiém muén. Du vdy, van con nhiéu truong hop chua
diéu tri thanh cong, dang chu y, vo sinh nam rat nang chiém 19-
57% s truong hop trén [2-4]. Pbi véi cac bénh nhan nam c6 rat it
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tinh triing hodc tinh tring rat yéu hay di dang nang, k¥ thuat ICSI
duoc str dung dé tiém truc tiép tinh trung chon loc vao bao tuong
noén. Tuy nhién, 1-5% cac chu ky diéu tri ICSI van thét bai [1, 4].
Nguyén nhan chinh can tr& diéu tri vo sinh bang ICSI 1a do thiéu
hut yéu t6 hoat héa nodn dan dén thy tinh that bai [1-4].

Mic du con céc yéu to tir noan hodc ty nhién khac ciing co
kha ning gdy thu tinh that bai sau khi ICSI, nhung PLC trong
tinh tring 14 yéu t6 thuong dugc quan tim, vi trong céc ca bénh,
noén két hop véi tinh tring khong chtra hodc chira PLCC bi khiém
khuyét thi song dao dong Ca?" dic trung khong xudt hién dé khoi
dong su hoat héa noan [1, 4].

Trong phan tong hop vé vai tro quan trong cua PLCC trong thu
tinh, chling toi s& phan tich va tong hgp mbi lién hé giita cac dang
PLC( bi khiém khuyét va nhimg truong hop vo sinh nam. Bén
canh do, chung t6i thdo luan hudng str dung nhiing co s¢ khoa
hoc vao viée nghién ctru PLCC ciing nhu cach Gmg dung chat nay
dé tiép can cac tién bo nham cai tién trong nghién ciru va thuc
hanh 1am sang, cai thién ty 1¢ thu tinh b?mg cac ky thuat ART.

2. Cac tién bo trong nghién ciiu
2.1. PLC( - yéu té hoat héa nodn tir tinh triing

Trong thu tinh ¢ ngudi va dong vat cé v, tinh triung c6 mot
chirc ndng quan trong 1a hoat hoa noan [1]. Sau khi 2 giao tir
két hop, mot sy gia ting ndng do Ca®* xuét hién trong té bao
chét cua nodn [2]. Hién tugng nay tao ra cac tin hi¢u kich hoat
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Abstract:

The change of concentration of intracellular Ca*
oscillations leads to oocyte activation and preparation for
early embryogenesis. Phospholipase C zeta (PLCC) plays an
essential role in fertilisation. Clinical reports have suggested
a link between defective PLC{ and male infertility. In
particular, oocyte activation deficiency was mentioned
as the cause of failure in many cases of infertility treated
with intracytoplasmic sperm injection. Some results about
advances in research and clinical applications were reviewed
in this article, including PLCC - Sperm oocyte activating
factor, the structure of PLCE, localisation of PLC{ in sperm,
defective PLCC and relation to male infertility, and clinical
applications of PLC( in treatment and improvement of
human insemination procedures. At the same time, the
authors summarised and analysed research results and
applications to support infertility treatment on the basis
of sperm improvement through PLC{ - sperm factor.
Finally, the authors discussed the direction of using PLC{
to help embryologists, clinicians, and researchers improve
the embryogenesis process, with the aim to bring the best
results for patients, especially in the case of rare embryos.

Keywords: assisted reproductive technology, fertilisation,
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chudi sy kién trong giai doan hoat héa noan nhu su xuét bao
té bao hat dé ngan da thy tinh, ké tiép 1a sy hoan thanh giam
phan va hinh thanh céc tién nhan [2]. Qua trinh theo ddi cho
théy, tin hiéu Ca?* khoi dong su hoat hda noan ¢6 tinh chu ky
va tao thanh mot chudi budc song lap lai nén duoc goi la song
dao dong Ca?*. Thoi gian xuat hién va tin s6 ciia song dao dong
Ca?" c¢6 tinh dac trung riéng cho ting loai khac nhau [1, 4].

Trong qué khir, mot sb gia thuyét da dugc dua ra dé giai
thich nguyén nhan xuét hién song dao dong Ca?*khi thy tinh.
Theo thoi gian, cac gia thuyét dan bi bac bo nhung mot gia
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thuyét goi 1a “yéu t6 tir tinh trang” van duoc ung hd nhd vao
cac thir nghiém trén mé hinh dong vat [1]. Gia thuyét nay giai
thich mot yéu t6 c6 tinh hoa tan trong phan dau tinh tring duoc
dua vao té bao chét cua nodn ngay hodc sau khi 2 giao tir két
hop [1, 3]. Yéu t6 tir tinh trung dwoc d& xudt c6 kha ning tao ra
song dao dong Ca* thong qua hinh thanh IP, tir su thuy phan
phosphatidylinositol 4,5- bisphosphate (PIP,). Su tao thanh
song dao dong Ca** theo con duong tin hi¢u IP, lam xut hién
de xuat yéeu to tu tinh trung 1a mot isoform thugc nhém enzyme
phospholipase C (PLC) [1].

Nam 2002, dua trén viéc tim kiém tinh tuong déng voi
céc trinh ty ma hoa nhitng PLC isoform da biét trong co s
dit liéu cua chudt nhit, cac nha khoa hoc di phan lap thanh
cong cDNA (Complementary deoxyribonucleic acid) cua PLC
isoform méi [1, 3, 5]. PLC isoform dugc phat hién 1a PLCC.
Enzyme nay duoc dé xuét 1a yéu t6 tir tinh tring chiu trach
nhiém hoat héa noan sau khi nhom tac gia thuc hién vi tiém
cRNA (Complementary ribonucleic acid) ma hoa PLCC vao
nodn cua chudt nhat va ghi nhan c6 song dao dong Ca?* trong
té bao chat. Mat khac, tan sb cua song dao dong Ca* da duoc
chiing minh 1a tang lén khi thém lugng cRNA vi tiém, nguoc
lai, sy gia tang Ca*" ndi bao ciing dugc chirng minh la khong
xay ra néu sir dung chat irc ché qua trinh tong hop PLC isoform
moi. Ngoai ra, két qua ctia nghién ciru ciing cho thiy nodn ciia
chudt nhit ¢6 thé hinh thanh cac tién nhan va phat trién dén
giai doan blastocyst sau khi tiém cRNA ma hoa PLCC [1, 3, 5].
Hién tai, co ché hoat dong cua PLC{ dé tao ra song dao dong
Ca?* da dugc d& xuit va co tinh phd bién trong cac bao céo doc
1ap. Sau khi tinh trung két hop v6i noén, PLCC dugc giai phong
tir phan d4u tinh trung vao té bao chat ctia nodn. Enzyme dic
hi¢u cho tinh tring dinh vi cdc mang tai ndi bao co6 chira PIP,
va thily phan co chit nay. Phan tng xtc tac ciia PLCC tao ra
cac chat truyén tin thir 2 1a IP, va diacylglycerol (DAG). IP,
tiep tuc gan véi thu theé (IP,R) trén mang ludi ndi chat (ER),
sy twong tac nay khién kénh ion mo ra va giai phong Ca?* tir
ludi noi chat ra té bao chat ciia noan. Tap hop cac dot gia ting
nong o Ca ndi bao tao thanh séng dao dong va day ciing la
tin hiéu dé sy hoat hoa noan khoi dong (hinh 1) [2-4].

Hinh 1. Biéu dé biéu dién PLCZ kh&i déng sw hoat héa noan [2].
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Céu trite ciia PLCC

PLCC c6 kha nang tao song dao dong Ca’" vuot troi nhung
enzyme ndy van c6 hau hét cac loai mién cu tric co ban nhu
nhiing PLC isoform khac [2, 3]. Diém khac biét ndi bt vé thanh
phan céu trac ciia PLCC 1 sy ving mat mién PH (Pleckstrin
homology) [2, 3]. Ngoai ra, PLC( 1a isoform nho nhét & cac
loai, v&i cia nguoi, kich thudc 1a khoang 70 kDa [4, 6].

Thanh phan cau tric cia PLCE bao gdm 4 mién EF-hand ¢
dau tan cung N, 1 mién C2 ¢ dau tan cing C. O giita phan tfr
la mién xuc tac X va Y cing lién két X- Y (hinh 2). Cac mién
céu tric ctia PLCE déu c6 vai tro thiét yéu r1eng, g1up enzyme
nay thyuc hién chirc nang sinh hoc va cé ché d diéu hoa dic
biét [2, 3].
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Hinh 2. So’ d6 biéu dién cac mién cau truc cua PLCT [6].

Mbi mién EF-hand c6 2 chudi xoén alpha va 1 vong lap. Chirc
nang cua cac chudi nay la gén v6i cac Ca?*, vi thé do nhay cam cao
ctia PLC( d6i v6i Ca?* phu thude vao vai trd cia cac mién EF-hand
[1-3]. Khac véi cac isoform con lai trong nhom PLC, d§ nhay cam
cao déi voi Ca** cho phép PLCC vin hoat dong trong té bao chat
cé nong do Ca?" thip. Ngoai ra, mién EF-hand dau tién c chira
mot sO goc amino acid dic biét, cing véi lién két X-Y, cac thanh
phén cdu trac nay hd tro PLC( tuong tac v6i cac mang chira co
chét PIP, [1-3].

Mién X va Y 1a 2 thanh phan cdu trac thé hién kha ning xtc
tac cia PLC{. Cac mién xiic tic d(')ng vai tro giap PLCC thuc hién
phan ting thily phan PIP.. 1901 v6i tat ca PLC isoform thudc dong
vat co Vu XvaYlacéc mlen duogc bao ton cao nhat. Tuy su glong
nhau vé trinh tu giita cic mién xuc tic cua PLCC voi cac mién xlc
tac cia PLC isoform khac dat dén 60% nhung néu thay thé 2 mién
X va'Y (kém lién két X-Y) ciia PLC( bang 2 mién tuong (g cua
PLC isoform khac thi kha nang tao ra song dao dong Ca*" trong
noan chudt nhét bj mt di [1-3].

Khéac véi 2 mién xtc tac, lién két X-Y la mot doan trinh tu
ngin c6 d6 bao ton thap. Lién két X-Y c¢6 nhiéu vai trd quan trong
khi tham gia hd trg kha nang didu hoa hoat tinh xiic tic va kha
ning di chuyén qua 16 nhan ctia PLCC. Bén canh do, lién két X-Y
chira cac gdc amino acid mang dién tich dwong, gitip 1am ting kha
nang dinh vi co chét PIP, va tao twong tac tinh di¢n gitta PLCC véi
cac mang noi bao [1-3].

S6 lwgng amino acid ciia mién C2 gdm khoang 120 gbc don
vi. Du vai tro chinh cia mién C2 vén chua duge két luan, nhung
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mién nay duge cho 14 ¢6 anh hudéng manh dén chirc ning khoi
dong su hoat hoa noan cua PLCC. Vi khi x6a bo hodc thay thé
mién C2 ctia PLC( véi C2 clia PLC31 thi kha nang tao ra song dao
dong Ca** ciia PLCC bi mét, nhung hoat tinh xtc tac va do nhay
cam v6i Ca®* 1a khong doi. Sau khi phat hién mién C2 c6 twong tac
vai phospholipid trén mang sinh chat nhu phosphatidylinositol-

3-phosphate (PI3P) hay phosphaudyhnosnol 5-phosphate (PISP),
da c6 nhan xét cho rang mién C2 co thé déng vai tro hd trg PLCC
dinh vi mang chira co chét hodc mién nay c6 thé tham gia vao su
diéu hoa hoat tinh ciia PLCE [1-3].

2.3. Sw hi¢n dién ciia PLC trong tinh trung

Két qua phan tich sinh hoc phan tir trong béo céo phat hién
PLC{ cho thiy, mRNA ma héa PLC{ va sy biéu hién ctia PLCC
lan lugt cho phan tng & tinh hoan va tinh tring cua chudt nhit
[5]. Céc két qua phan tich twong ty & lon va ngua sau do cho thiy,
s tong hop PLC c6 tinh ddc hiéu cho timg loai va lién quan dén
qua trinh smh tinh ctia dong vat ¢6 vii noi chung [3, 6]. Dén nay,
k¥ thuat mién dich huynh quang di duogc sir dung rong rai dé xac
dinh kiéu khu tra (hay su dinh vi) cua PLC( trong tinh trung cua
cac loai, dac bit 1a trong tinh trung cua nguoi [3, 4].

PLC( dugc xac dinh phd bién nhét ¢ cac viing khac nhau thudc
phan dau tinh tring, diéu nay c6 thé ly giai chirc ning ciia PLCC
duoc thé hién ngay 1ap tirc hodc khong qué lau sau khi 2 giao tir
két hop [1, 3]. Ngoai ra, mot s6 bao céo ghi nhén tin hi¢u hién
thi cia PLC{ ¢6 ¢ phan than va dudi tinh tring [1, 3]. Péi v6i
chudt nhit, cac bao cao dat thong nhat khi déu xac dinh PLCE ¢6 ¢
cac vi tri trong ving acrosome va thudc phan dau tinh tring. Tuy
nhién, dbi voi tinh trung cua ngudi va dong vat co vu khac, cac vi
tri tao thanh kiéu khu tri dic trung cia PLC{ van dang gdy tranh
cai. Theo mét loat cac bao cdo doc lap, PLCC trong tinh trung cta
ngudi timg duoc ghi nhan phan bd trong ving acrosome, post-
acrosome, doan xich dao (equatorial segment) va ca phan dudi [1,
3, 4, 6]. Trong tinh tring dau tron ctia mot sé bénh nhéan vé sinh,
PLC{ dwoc x4c dinh phan bd ¢ doan midpiece thudc phan than va
¢6 mdt sd tin hiéu hién thi & phﬁn dau [3, 7].

Hinh 3. Sw hién dién ctia PLC{ trong tinh trung lo'n dworc phat
hién bang phwong phap mién dich huynh quang.
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Hinh 3 thé hién sy hién dién cua PLCC trong tinh trung lon dugc
phat hién bang phuong phép mién dich huynh quang.

PLC{ dugc tim thdy c6 mit & dau tinh tring, trong acrosome v
post-acrosome (20X10). Can lwu y sy mau thudn gitra nhig két qua
nghién ctru vé kiéu khu tri cia PLC( trong tinh tring ctia nguoi vi
céac bao cao ghi nhan chi mot loai khang thé duoc s dung [1, 3, 4].
C6 kha nang mdi nghién ctru thyc hién cac protocol khac nhau hodc
st dung cac khang the da dong c6 tinh dic hiéu thap 1a nguyén nhan
gdy ra mau thuan vé sy hién dién cia PLC{ trong tinh tring. Tir van
dé nay, céc khang thé da dong c6 tinh dic hiéu cao voi epitope trong
PLC( ciia ngudi va dong vat co va da dugc phat trién va tao ra hy
vong vé viéc cac bao cdo noi phan bd ctia PLCE trong tinh tring, dic
biét 14 ciia nguoi s& co tinh thong nhét hon [1, 3, 4]. Tiéu biéu cho cai
tién phuong phap nghién ctru, J. Kashir va cs (2017, 2020) [4, 8] da
két hop protocol antigen unmasking (AUM) véi k¥ thudt mién dich
huynh quang dé xac dinh va tang cuong kha nang hién thi kiéu khu tra
cta PLCC trong tinh tring ciia ngudi, lon va chudt nhit.

2.4. PLCC bi khiém khuyét va vé sinh nam

P4 c6 nhitng bang chimg khoa hoc cho thdy, ham luong va trang
thai ciia PLC{ mang ¥ nghia quyét dinh tinh tring kich hoat nodn
thanh cong. Khi danh gia nhing truong hop vo sinh nam, cac dang
PLCC bi khiém khuyét thuong dugc dé cap véi tinh tring c6 tinh chat
sinh 1y va sinh hoa bat thuong [1, 3, 4].

Tinh trung clia mot s6 bénh nhén diéu tri ICSI tht bai da duoc
Yoon va cs (2008) [9] tiém vao nodn cta chuét nhat, nhung két qua
khong c6 sy xuat hién cta song dao dong Ca>*. Bén canh viéc khong
tim thay sy hién dién ctia PLC( trong tinh tring cta cac bénh nhén,
nhém tac gia bao cdo PLCE ¢6 mire d biéu hién rat thap hoac khong
biéu hién khi thuc hién phan tich dinh lugng.

Lan d4u tién trinh ty ma hoa PLCC bi khiém khuyét duoc x4c
dinh 1a khi cac nha khoa hoc phat hién mot dot bién di hop tr &
mot bénh nhan nam c6 tinh tring khong thé kich hoat nodn binh
thuong sau khi ICSI [1, 3, 10]. Bang cach md hinh héa céu tric cta
PLC{, nhom tic gia mo ta dot bién nay lam Histidine ¢ vi tri 389
thudc mién xtc tac Y bi thay thé thanh Proline (H389P) (hinh 4).
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Hinh 4. Anh hu’o’ng cta dét bién H389P dén PLCZ [10]. (A) M6 hinh
3D md ta cac mien cau tric cta PLCE; (B) Dot bién trén trinh tw ma hoa
PLCZ lam Histidine & vi tri 389 thudc mién xuc tac Y bi thay thé thanh
Proline; (C) Tin hiéu Ca? trong nodn chudt sau khi vi tiém cRNA ma hoa
PLCC va cRNA méa hoa PLCZ bi khiém khuyét do dot bién.
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Khong lau sau do, Saleh va cs (2020) [3] va J. Kashir va cs
(2012b) [11] da béo céo dot bién di hop tir thir hai duoc di truyén
theo dong me & cing bénh nhén trén. Két qua giai trinh ty cho
thay, dot bién nay xuét hién tai trinh ty khung doc mé (ORF) va
lam Histidine tai vi tri 233 thudc mién xtc tac X bi thay thé thanh
Leucine (H233L). Gidng nhu dot bién H389P, amino acid tai vi
tri xay ra su thay thé do dot bién H233L ciing mét di cac lién két
véi amino acid bén canh (hinh 4). Mat khac, khi thu nghiém trén
noan cua chudt nhét, cic PLCL duoc ma hoa tir cRNA mang 2 dot
bién trén khong cho thiy kha ning hoat hoa nodn. Nguyén nhan
anh huong dén chire nang sinh hoc cia PLCE 1a do 2 dot bién lam
xuat hién cac sy thay thé trén mién xuc tac X va Y, hau qua la cau
triic cia enzyme bi pha v din dén hoat tinh thuy phéan PIP, bi suy
giam va khong thé tao song dao dong Ca?* dic trung [1, 3, 11]

Dot bién dong hop tir ¢ trinh tw ma héa PLCE duge bao cdo tir
mdt nghién ctru vé truong hop 2 anh em cung bi vo sinh va tinh
tring ctia ho khong thé thy tinh sau khi ICSI [1, 3, 12]. Dot bién
nay lam Isoleucine & vi tri 489 trén mién C2 bi thay thé thanh
Phenylalanine (I489F). Két qua tir nghién ciru cho thay, PLC(
bi anh hudng boi dot bién 1489F tao ra séng dao dong Ca* bét
thudng, vi thé giai doan hoat hoa nodn bj 15i din dén cac giai doan
phat trién sém ctia phoi bi dimg lai. Nghién ctru ciing xac nhan
khéng ¢6 mdi lién hé nao giita truong hop vo sinh trén va PAWP
- 1 protein khac ciing dwoc dé xuat 13 yéu t6 hoat hoa noan tir tinh
tring, qua d6 gop phan lam bang chimg ung ho vai tro dic biét
quan trong cua PLCC trong thu tinh [1, 3, 12].

Trong mot bao cao gé‘ln day [4], $6 lugng dot bién trén trinh tu
ma héa PLC{ duge phat hién nhidu hon & cic nghién ciru doc lap.
Phén 16n cac dot bién xuét hién & nhitng bénh nhan nam c6 tinh
trung khong chira hodc chira rat it ham lugng PLC( va ho dugc
chan doan v sinh do mac phai tinh trang khong c6 hoac c6 su hoat
hoéa noén 16i dan dén thu tinh that bai. Phan tich & muc do phan tir
da giai thich cac dot bién 1am xudt hién nhitng thay di tiéu cuc
trén cac mién cdu trac nhu méat di mot doan hodc ca mién, khién
vai tro thiét yéu ctia cac mién nay dbi v6i chirc ning va sy didu hoa
hoat dong ctia PLCC bi anh huong. O mot s truong hop vo sinh
nam khéac, mirc d6 lién hé dang ké dwoc thé hién giita ham luong,
su phan b bét thuong ciia PLC{ va céc tinh trang anh hudng
xAu dén sinh san nhur phan manh DNA tinh tring hodc chi s6 xét
nghiém tinh dich do c6 gi4 tri thap [4].

3. Uny dung 1am sany ciia PLC]
3.1. Phuwong phdp diéu tri thiéu hut hoat héa noin

O mot s6 qudc gia dang phat trién, ART lam tang ty 1¢ sinh lén
khoang 7% nén nhiing cip vo chdng hiém mudn thuong tim kiém
su gitip d& & cac co s6 hd tro sinh san [4, 13]. Dé khic phuc tinh
trang cac chu ky diéu tri ICSI thit bai do thiéu hut hoat hoa noan,
nhitng phuong phap hoat hoa noan nhan tao (AOA) da dugc su
dung trong cac phong kham thy tinh nhan tao [1, 4, 13]. Thuc té,
phuong phap AOA st dung hoa chat duge xem 1a ap dung thanh
cong & cac truong hop thu tinh that bai do khong thé khoi dong
su hoat hoa noan binh thuong. Vi phuong phap AOA nay, noan
duoc xir 1y bang cac hoa chit nhu calcium ionophore A23187,
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jonomycin, purimycin, strontium chloride dé lam tang ndng do
Ca* bén trong té bao chat [1, 4, 13]. Tuy nhién, d§ an toan khi
str dung phuong phép nay tao ra ndi lo ling cho ngudi thyc hién
va nguoi diéu tri. Sy hoai nghi vé viée lidu phdi va tré em s& phat
trién khoe manh khong 1a d& hiéu khi cac yéu t6 hoa hoc c6 thé
tiém an kha ning gy doc té bao, gay dot bién hodc gay quai thai
[1, 6]. Mic du mot s béo cao da nhan xét viée két hop phuong
phap AOA nay va ky thuat ICSI khong gdy anh huong x4u lén
noan, tham chi con cai thién dang ké ty 1€ thy tinh va sinh nhung
viéc két hop nay van dugce bao cdo la khong ap dung thanh cong
& tht ca cac truong hop gap kho khan vé hoat héa nodn [1, 3, 13].
Bén canh do, tinh hi¢u qua cua phuong phap AOA str dung hoa
chét ciing khong dat tuyét dbi khi calcium ionophore va strontium
chloride khong tao ra song dao dong Ca’* mang tinh sinh 1y dac
trung nhu trong sy hoat hda noan binh thuong [1, 3].

D¢ bd sung cho nhitng khia canh con gdy tranh cai cia phuong
phap AOA sir dung héa chat, PLCE ti t6 hop cua ngudi (WPLCE) 1a
chét day tiém nang cho cac phuong phap diéu tri 1am sang ¢ nhiing
truong hop xay ra thiéu hut hoat hoa noan [1, 3, 4]. Hon mot thap
ky qua, viéc san xudt hPLC( tinh khiét va mang hoat tinh cao da
dat thanh tyu nhét dinh [3]. Nam 2013, M. Nomikos va cs (2013)
[14] da san xuat thanh cong hPLC( va chimg minh san pham nay
¢6 thé tao ra song dao dong Ca?* dic trung trong nodn chudt nhit
va noan nguoi. Nhom tac gia ciing da chimng minh hPLCC c6 kha
nang khic phuc su hoat hdéa noan bi 161 do dot bién va giup sy
phat trién phoi tiép tuc tién dén giai doan blastocyst [14]. Trong
mdt bao cao [15] nhiam danh gia hiéu qua cai thién ty 1é thy tinh
va sy phat trién phoi doi véi nodn da ICSI két hop xur 1y nhiét,
phuong phép vi ti€ém hPLC( vao noan da dugc so sanh véi phuong
phép xir Iy noén bang calcium ionophores. Két qua cho thay, ca 2
phuong phap déu cai thién sy hoat hoa noan nhung hPLC{ duoc
danh gia c6 tinh hi¢u qua cao hon calcium ionophores.

3.2. Déu én sinh hoc

Tiém ning st dung PLCE nhuy mot ddu an sinh hoc da dugc
thé hién trong cac nghién ctru vé phan tich va danh gia hinh thai
cting chirc nang cua tinh tring & ngudi. PLCC dd 1am dau 4n biéu
hién trong mot nghién ctru p dung k¥ thuat danh gia hinh thai tinh
tring di dong (MSOME) trén cac tinh tring dau tron [7]. Cac két
qua phan tich dinh luong dbi véi tinh tring da dugc xir 1y bang
k¥ thuat mién dich huynh quang cho thdy, tong ham luong cua
PLC{ biéu hién trong tinh tring dau tron dugc va khong dwoc lya
chon boi MSOME c¢6 sy khac biét dang ké [4, 7]. Ngoai ra, nhom
nghién ctru con cho biét, viéc lwa chon tinh trung dau tron co su
biéu hién cua PLCC bang MSOME c6 thé tac dong dén hiéu qua
didu tri cuia mot ART khéc 1a k¥ thuat tiém tinh tring c6 chon loc
(IMSI). Theo d6, MSOME c¢6 thé lya chon nhiing tinh tring dau
tron c6 ham lugng PLCC du dé kich hoat noan, khi nhing tinh
trung nay dugc st dung trong IMSI thi ty 1€ thy tinh dugc cai thién
ma khong can ap dung phuong phap AOA sir dung hoa chét [7].
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Trong mdt bao céo, J. Kashir va cs (2013) [16] da trinh bay
két qua phan tich dinh lwrong huynh quang ddi véi PLCC trong tinh
trung cua nhiing nguoi dan 6ng c6 kha nang sinh san binh thuong
va nhitng bénh nhan nam diéu tri ICSI thét bai do thiéu hut yéu t6
hoat hoa noan. Cu thé, ty 1€ trung binh cua tinh trung khée manh
¢6 sur biéu hién cia PLC (82,6%) cao hon ty 1é trung binh ciia tinh
tring c6 su biéu hién PLC{ ¢ nhitng bénh nhan (27,4%) (p<0,05).
Trong mdt bao cdo khac, S. Yelumalai va cs (2015) [17] nhén xét
¢6 trong quan dong bién giira ty 16 thy tinh sau ICSI v6i tong ham
1u0ng cta PLCC, kiéu khu tra cua PLCC va ty 18 tinh tring dung
dé diéu tri ICSI c6 su biéu hién cua PLCC. Viéc phan tich va danh
gia céc bién dinh lwong ciia PLCC trong cac béo céo trén cho thay,
enzyme nay co thé thuc hién vai trd nhu mot ddu an sinh hoc dé
tién lugng ty 1€ thy tinh cua nhirng bénh nhan didu tri ICSI[1, 3, 4].

Tru6e ddy, chung t6i di sir dung PLCC nhu mot dau 4n sinh
hoc dé danh gia sy anh huong cua cac diéu kién bao quan tinh
tring bang hoa chét 1ong dén kha ning hoat hoa nodn va khoi
dong su phat trién phoi som [18]. Dé thuc hién muc tiéu nghién
ctru, ching t6i tién hanh bao quan tinh tring ciia lon trong hoa chat
O cac nhiét o 4, 14 va 24°C véi thoi gian bao quan tbi da la 48
gio. Bing cach st dung cc chit nhuém huynh quang, ching toi
nhén thay mang sinh chat bao quanh khu virc acrosome va post-
acrosome cua tinh tring dan bi pha huy néu kéo dai thoi gian bao
quan. Chung t6i ciing di xac dinh kiéu khu tra cua PLC( trong
tinh trung cua lon la khu vuc acrosome va khu vuc post-acrosome.
Péang chu y, cuong do tin hiéu huynh quang hién thi kiéu khu tra
ctua PLCC va ham lugng PLCC trong tinh trung dugc bédo quan &
cac muc nhiét do déu bi suy giam theo cac muc do khac nhau khi
tang thoi gian bdo quan (hinh 5).

Sau khi sir dung cac tinh tring di bao quan dé thyc hién ICSI,
chling t6i ghi nhan ty 1¢ hoat hoa noan, ty 1¢ hinh thanh tién nhan
duc, ty 18 phat trién phoi dén giai doan blastocyst dat gi tri cao nhat
ddi véi truong hop tinh tring dwoc bao quan ¢ 24°C trong 18 gio.
Nhu vay, ching t6i két luan rﬁng, viéc bao quan tinh tring cia lgn
bang hoa chét 1ong trong diéu kién thich hop s& pha hity méang sinh
chét cta tinh tring, phong thich nhanh ham lwong PLC( vira du
& hoat hoa nodn va cai thién sy phat trién phoi sau khi ICSI [18].
(A)

Duration o rpmn|r servation (hours)
A 4°C 0 6 24 48

PLCE

@- tubulin

Percentage 100° 675" 55£3° 21267 623

B:14°C
PLC S - - e
=

- tubulin

4%

v v VI viI
<<

VIII X X XTI

Percentage 1007 7T4£11° 566 408739+ 12¢

un

C:24°C
|1(5

= tubulin

Percentage

Hinh 5. Kiéu khu trG ctia PLCZ trong tinh trung cua lgn sau khi
bao quan & nhiét do theo th&i gian (A) va anh hwéng ciia ham
lwong PLCT dén két qua thu tinh, ty Ié tao phdi nang sau khi
ICSI (B) [18].
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4. Két luan

Khi giai doan hoat hoa nodn khong thé dién ra theo cach tu
nhién do yéu t6 khoi dong bi khiém khuyét thi cac phwong phap
tao song dao dong Ca?* nhan tao co thé dugc xem xét sir dung dé
khac phuc van dé. Viéc chura ¢ bét ky nghién ciru nao trong nudc
hodc qudc t& chimg minh xir 1y noén bang hoa chat s& c6 hai cho
phoi va cac thé hé tré em sinh ra Ia tin hiéu dang mimg cho céc cip
vo chong ¢6 ¥ dinh diéu tri hiém muon bang phuong phap AOA
nay. Trong khi cho doi nhitng nghién ctru danh gia toan dién hon
vé tinh hiéu qua va d6 an toan cta cac phuong phap AOA, mot giai
phap tiém ning khac cho cac trudng hop méc hoat héa nodn 1a sir
dung hPLCC nhu cong cu hd tro diéu tri 1am sang. Tuy nhién, bén
canh ké hoach g dung hPLC{ tir md hinh thi nghiém dén viéc
sir dung rong rai trong cac co s& hd trg sinh sin, qué trinh nghién
ctru hPLC(C can duoc thue hién cin than hon nhdm loai bo cac kha
ning gay hai cho té bao hay phoi.

Vige st dung PLCC nhu mot d4u 4n sinh hoc chén doan mang
tinh kha thi cao vi cac phuong phap phan tich dinh lugng chat
nay thuong chi yéu cau ap dung k¥ thuat mién dich huynh quang.
Bang cach sir dung PLC{ nhu mot cong cu tién lugng ty 1¢ hoat
hoa nodn, ty 18 thy tinh, phat trién phoi, cac quy trinh ART nhu
ICSI s& duoc thiét ké va thuc hién hop 1y hon, tir do tiét kiém thoi
gian va chi phi trong viéc diéu tri cac truong hop vo sinh nam.
Hon thé nira, sy so sanh két qua phan tich PLCC véi tinh dich d6
¢6 thé ding dé danh gia sirc khoe tinh tring ctia ca nam gigi khoe
manh va vo sinh.

Kha ning tao Ca?* vuot trdi trong noin nhung lai khong thé
hién bét ky hoat tinh xtc tic nio trong tinh tring da dit ra cau
hoi liéu trong tinh tring ¢6 chét e ché hoat dong cua PLCC hodc
¢6 ton tai mot yéu t6 chua duoc biét tir nodn c6 thé tuong tac vai
PLCC va cung tham gia khoi dong sy hoat hda noan trong thu
tinh? RO rang, nhitng thanh tyu vé sinh hoc phan ttr, sinh hoc té
bao, sinh hoc sinh san can dugc ap dung dbi voi cac nghién ciru
vé& PLC( trong tuong lai vi viéc kham phd enzyme nay khong chi
¢6 y nghia bd sung nhitng hiéu biét vé su thy tinh cua dong vat co
vii ma con thé hién céc tién bg 16n trong nghién ctru va thyc hanh
lam sang.

TAI LIEU THAM KHAO

[1] M. Nomikos, K. Swann, F.A. Lai (2017), “Fundamental role for sperm
phospholipase C { at mammalian fertilization”, The Sperm Cell, Cambridge
University Press, 12, pp.177-192.

[2] M. Nomikos, J. Kashir, F.A. Lai (2017), “The role and mechanism of
action of sperm PLC-zeta in mammalian fertilisation”, Biochemical Journal,
474(21), pp.3659-3673, DOL: 10.1042/BCJ20160521.

[3] A. Saleh, J. Kashir, A. Thanassoulas, et al. (2020), “Essential role
of sperm-specific PLC-zeta in egg activation and male factor infertility: An
update”, Frontier in Cell and Developmental Biology, 8(28), DOI: 10.3389/
fcell.2020.00028.

[4] J. Kashir (2020), “Increasing associations between defects in
phospholipase C zeta and conditions of male infertility: Not just ICSI failure?”,
Journal of Assisted Reproduction and Genetics, 37(6), pp.1273- 1293, DOI:
10.1007/s10815-020-01748-z.

TAP CHI

HOA HOC |/,
ONG NGHE | [Cl Nam 64(7) 7.2022

Khoa hoc Y - Duoc | Y hoc ¢cO SG mmmmmmnm

[5] C.M. Saunders, M.G. Larman, J. Parrington, et al. (2002), “PLCC: A
sperm-specific trigger of Ca2+ oscillations in eggs and embryo development”,
Development, 129(15), pp.3533-3544, DOI: 10.1242/dev.129.15.3533.

[6] W.M. Ramadan, J. Kashir, C. Jones, et al. (2012), “Oocyte activation
and phospholipase C zeta (PLC(): Diagnostic and therapeutic implications
for assisted reproductive technology”, Cell Communication and Signaling,
10(12), DOI: 10.1186/1478-811X-10-12.

[7] J. Kashir, N. Sermondade, C. Sifer, et al. (2012a), “Motile sperm
organelle morphology evaluation-selected globozoospermic human sperm with
an acrosomal bud exhibits novel patterns and higher levels of phospholipase
C zeta”, Human Reproduction, 27(11), pp.3150-3160, DOI: 10.1093/humrep/
des312.

[8]J. Kashir, L. Buntwal, M. Nomikos, et al. (2017), “Antigen unmasking
enhances visualization efficacy of the oocyte activation factor, phospholipase
C zeta, in mammalian sperm”, Molecular Human Reproduction, 23(1), pp.54-
67, DOI: 10.1093/molehr/gaw073.

[9] S.Y. Yoon, T. Jellerette, A.M. Salicioni, et al. (2008), “Human sperm
devoid of PLC, zeta 1 fail to induce Ca2+ release and are unable to initiate
the first step of embryo development”, The Journal of Clinical Investigation,
118(11), pp.3671-3681, DOI: 10.1172/JCI36942.

[10] E. Heytens, J. Parrington, K. Coward, et al. (2009), “Reduced
amounts and abnormal forms of phospholipase C zeta (PLCC) in spermatozoa
from infertile men”, Human Reproduction, 24(10), pp.2417-2428, DOI:
10.1093/humrep/dep207.

[11] J. Kashir, M. Konstantinidis, C. Jones, et al. (2012b), “A maternally
inherited autosomal point mutation in human phospholipase C zeta (PLC()
leads to male infertility”, Human Reproduction, 27(1), pp.222-231, DOL:
10.1093/humrep/der384.

[12] J. Escoffier, H.C. Lee, S. Yassine, et al. (2016), “Homozygous
mutation of PLCZ1 leads to defective human oocyte activation and infertility
that is not rescued by the WW-binding protein PAWP”, Human Molecular
Genetics, 25(5), pp.878-891, DOI: 10.1093/hmg/ddv617.

[13] N.T.T. Lan, M.C.M. Tam, T.T.T. Binh, et al. (2011), “Oocyte
activation with calcium ionophore after sperm injection into the oocyte
cytoplasm”, Medical News, 66(11), pp.3-6 (in Vietnamese).

[14] M. Nomikos, Y. Yu, K. Elgmati, et al. (2013), “Phospholipase CC
rescues failed oocyte activation in a prototype of male factor infertility”,
Fertility and Sterility, 99(1), pp.76-85, DOI: 10.1016/j.fertnstert.2012.08.035.

[15] R. Sanusi, Y. Yu, M. Nomikos, et al. (2015), “Rescue of failed
oocyte activation after ICSI in a mouse model of male factor infertility by
recombinant phospholipase C(”, Molecular Human Reproduction, 21(10),
pp-783-791, DOLI: 10.1093/molehr/gav042.

[16] J. Kashir, C. Jones, G. Mounce, et al. (2013), “Variance in total levels
of phospholipase C zeta (PLC-{) in human sperm may limit the applicability
of quantitative immunofluorescent analysis as a diagnostic indicator of
oocyte activation capability”, Fertility and Sterility, 99(1), pp.107-117, DOL:
10.1016/j.fertnstert.2012.09.001.

[17] S. Yelumalai, M. Yeste, C. Jones, et al. (2015), “Total levels,
localization patterns, and proportions of sperm exhibiting phospholipase C
zeta are significantly correlated with fertilization rates after intracytoplasmic
sperm injection”, Fertility and Sterility, 104(3), pp.561-568, DOI: 10.1016/j.
fertnstert.2015.05.018.

[18] N.T. Binh, N.V. Thuan, M. Miyake (2009), “Effects of liquid
preservation of sperm on their ability toactivate oocytes and initiate
preimplantational development after intracytoplasmic sperm injection
in the pig”, Theriogenology, 71(9), pp.1440-1450, DOIL: 10.1016/.
theriogenology.2009.01.018.

13



