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Mitomycin C la mot nhan t6 hoa liéu phap
dugc dung trong diéu tri khoi u ran [2]. N6 duoc
dung nhiéu trong di€u tri ung thu nhu ung thu
bang quang, ung thu da day, ung thu rudt va ung
thu vi [3]. Tuy nhién, viéc diéu tri ung thu st
dung Mitomycin C ¢6 thé gay ra nhiing tac dung
phu khédc nhat 1a d6i véi phu nit khi di€u tri ung
thu v, né c6 thé anh hudng dén qua trinh sinh
san nhét 1a qud trinh phat trién cta phoi & phu
nit mang thai. Dé hiéu rd 4nh hudng cla
Mytomycin C, phoi chudt dugc dung lam mo
hinh cho viéc danh gia nhiing tic dung phu cta
Mitomycin C 1én qud phét trién in vivo. Viéc sit
1y phoi chuot giai doan phoi dau sé lam giam s6
lugng t€ bao trong khoi t€ bao bén trong (ICM)
ctia phoi nang [9]. Chudt dugc tiém Mitomycin
C vé6i liéu 0,0707 mg/con s& lam giam 50% s6
lugng tring trong budng tring [8]. Hon nita, qua
trinh xtr ly chudt mang thai véi Mitomycin C ¢6
thé 1am s6 luong t€ bao trong ca ICM va I6p
dudng bao (trophectoderm), lam giam kha nang
lam t6 clia phoi nang va gay ra rat nhiéu bat
thudng trong qua trinh phét trién cla thai nhu
gdy ra sai hong thanh bung, sai hong ving
xuong suon, giam khoi lugng cua thai va gia
tang khoi luong ctia nhau thai [10].

Tuy nhién, nhitng nghién cttu trén tap trung
chii yéu vao qud trinh phét trién in vivo ctia phoi
giai doan phoi nang va phoi giai doan sau khi
lam t6, dédnh gid vé mat gidi phdu mo phoi ma
chua nghién ctu sau vao viéc phét trién cha giai
doan phoi tién 1am t6 in vitro cling nhu tim hiéu
nguyén nhan lam gidm su phét trién cha phoi
chuot duoc xu 1y véi Mitomycin C. Do dé, trong
nghién cttu nay chiing to6i khao st su phat trién

in vitro ctia phoi chudt trinh san dudi tic dong
cia Mitomycin C. Nhiing anh hudng cua
Mitomycin C s€ duogc khao sat tir lic hoat hoa
tring chin va phat trién thanh phoi & céc giai
doan 2 t€ bao, 4 t&€ bao cho dén giai doan phoi
dau va phoi nang ciing nhu nhiing bién ddi cua
t€ bao chat va nhan trong cac t€ bao phoi.

I. PHUONG PHAP NGHIEN CUU

1. Doi tuong

Chuot ching Swiss 8 tuan tudi, c6 khoi
lugng 20 £ 2 g. Chuot dugce cung cép bdi Vién
Pasteur, thanh ph6 H6 Chi Minh.

2. Phuong phap
a. Gay siéu bai noan va thu triing

Chuot céi dugc titm PMSG (Organon) 10
IU/con. Sau 48 tiéng chuot duoc tiém hCG
(Organon) 10 IU/con. Sau 14 tiéng, triing chin

duoc thu tr 6ng dén tring va duoc chudn bi
trong PBS/PVA 0,1%.

b. X ly Mitomycin C, hoat héa trinh sdn va

nuoi tring

Tring sau khi dugc thu nhan s€ dugc xur Ii
v6i Mitomycin C (Sigma) & cac nong do 10
pg/ml trong 0,5, 1, 2 gid va & cac nong do 10,
20, 30, 40, 50 pg/ml trong 2 git dé khao st anh
huong cta nong do va thoi gian x 1y cua
Mitomycin C trén su phét trién phoi trinh san.
Sau dé, triing dugc hoat héa trinh san bing moi
truong KSOM chita ethanol 7% trong vong 5
phiit. D€ tic ché su sy hinh thanh thoi vo sic,
triing sau khi hoat héa dugc nuoi trong moi
truong KSOM chita Cytochalasin B (5 pg/ml)
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trong vong 6 tiéng. Ti€p theo tring dugc nudi
trong moi truong KSOM va danh gid su phat
trién & cdc giai doan khdc nhau.

c. Nhuom DAPI (4’-6-Diamidino-2-
phenylindole) (Molecular Probes)

Phoi chuot trinh san dugc c6 dinh trong
dung dich PBS chita paraformaldehyade 4%
trong vong 30 phit, sau dé dugc U véi dung dich
PBS/PVA (0,1%) chia Trixton X100 0,1% qua
dém, phoi duoc rita 2 lan vé6i dung dich
PBS/PVA (0,1%) mbi lan 10 phdt. Sau d6, phoi
dugc nhudém véi DAPI (2 pg/ml) trong 30 phuit.
Sau d6 phoi dugc rira 2 lan trong PBS/PVA
(0,1%) mébi lan 10 phit. Phoi dugc cd dinh va
quan sit trong phé cho DAPI (Olympus).

d. Nhuom AO-PI (Acridine Orange-Propidium
lodide)

Phoi dugc nhuom vé6i thude nhudém Acridine
Orange (Sigma) 100 pg/ml va Propidium Iodine
(Sigma) 100 pg/ml dé xdc dinh su phan ménh
cta t€ bao chat va su phan manh cua nhan. Phoi
duoc quan sit trong phé cho PI va AO
(Olympus).

e. Xulythong ké

S6 liéu thu dugce tir cac 16 thi nghiém duoc
phan tich bang “One way Anova” theo “Tukey’s
multiple range test”. Gia tri P nho hon 0,05
duoc danh gia 1a c6 y nghia thong ké.

II. KET QUA VA BAN LUAN

1. Anh huéng cia thoi gian xir Iy MC lén su
phan chia cua phéi trinh san

Su phat trién in vitro clia phoi tir triing hoat
hoa trinh san dugc xu ly v6i Mitomycin C 10
pg/ml & céc thoi gian 0,5, 1, 2 gio déu giam
(bang 1).Ti 1¢ phoi phan chia & 3 16 thi nghiém
déu nhu nhau (52,38%; 52,54%; 68,33%). Lo xu
Ii trong 2 gid la ¢6 ti 1é phat trién phoi 2 t€ bao
bang 16 doi chiing (68,33% so vé6i 74,19%). Tuy
nhién, trong qua trinh phat trién ctia phoi tir giai
doan 2 t€ bao dén giai doan 4 t€ bao, s6 luong
phoi giam manh, diéu d6 cho thdy Mitomycin C
lam cho phoi trinh san giai doan 2 t€ bao bi tic
ché su phat trién manh (hinh 1.B, 1.E, 1.H). Ty l¢
phoi bi tGic ché su phét trién cang tang khi thoi
gian xtr ly tring chin v6i Mitomycin C cang lau.
Ty 1& phoi dau hinh thanh & cac 16 thi nghiém
cling bi giam manh. Hau hét khong c6 phoi nao
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phét trién dén giai doan phoi nang. Tat ca cdc
phoi déu bi dimg su phét trién & giai doan phoi
dau (hinh 1.C, L.F, 1.I). Chiing khong hinh thanh
duoc khoang phoi (blastocoel) va bi thodi héa.
Trong khi d6, phoi trinh san phdt trién binh
thuong dén giai doan phoi nang & nhém doi
chiing (hinh 1K, 1L, 1M).

2. Anh huéng cia néng doé Mitomycin C lén
su phan chia caa phoi trinh san

Trong thi nghiém khao sat anh hudéng cua
thoi gian xir Iy Mitomycin C Ién su phét trién cta
phoi trinh san, thoi gian xu 1y 2 gio cho két qua
tic ché su phat trién phoi 2 cao nhat, nén két qua
nay dugc su dung trong viéc danh gid tic dong
ctia nong do Mitomycin C 1én su phét trién in
vitro ctiia phoi trinh san. Tring chin dugc xur If
v6i Mitomycin C & cac nong do khac nhau sau
khi duogc hoat hoa trinh san déu bi tic ché su phat
trién & giai doan phoi 2 t€ bao (bang 2). Ti 1¢ tc
ché su phat trién giita cac néng do 10, 20, 30, 40
pg/ml khong khac nhau vé mat théng ké (P <
0,05). Nong do 50 pg/ml, Mitomycin C tc ché su
phét trién ctia phoi trinh san nhiéu nhat, khong
qua phoi ndo c6 thé vuot qua qué trinh e ché su
phat trién phoi & giai doan nay. Khong c6 bat cit
phoi trinh san ndo ¢6 thé phat trién dén giai doan
phoi dau ciling nhu phoi nang. Két qua trén cho
thay, triing chuot bi xtr Iy Mitomycin C néng do
50 pg/ml trong 2 gio s€ 1am phoi bi tc ché hoan
toan trong qud trinh phét trién phoi sau hoat hoéa.
3. Mitomycin C lam cham qua trinh phan

chia dau tién cua té€ bao phoi chuot trinh

san

Mitomycin C khong chi lam giam qua trinh
phét trién ctia phoi chudt trinh san, ma né con
lam cham qud trinh phan chia t€ bao dau tién
ctia phoi. Binh thuong phoi chudt s€ hoan tat
phan chia lan dau tién sau khi dugc hoat hoa 24
gi0 [7]. Tuy nhién, tring chin & tat ca cac nhom
xt ly Mitomycin C theo thoi gian sau khi hoat
hod thanh phoi déu méat 48 gio' dé hoan tit qua
trinh phan chia 1an dau tién (Bang 3). Diéu d6
cho thdy, Mitomycin C khong chi anh hudng
dén qua trinh akyl hod DNA cua phoi, ma né
con lam cham dong luc phan chia cla t€ bao
phoi lién quan dén thoi vo sic, né anh hudng
dén mot s6 protein trong qua trinh phan bao.
Qua trinh 1am cham phan chia dién ra cht yéu &
prometaphase hodc metaphase II [5].



Tac dong ctia thoi gian lén su phat trién in vitro phoi trinh san

Bdng 1

Thoi gian xir 1f S6 triing hoat S6 phoi phit trién
(gio) hoa Phoi 2 t€ bao | Phoi 4 t€ bao | Phoi dau Phoi nang
(%) (%) (%) (%)
0,5 63 33(52,38)" 19(30,15)* 14(22,22) 1(1,59)
1 59 31(52,54)* 15(25,42)° 6(10,17) 0(0)
2 60 41(6833)° | 5(8.33) 1(1.67) 0(0)
Doi chiing 62 46(74,19)° 44(70,96)° 43(69,35) | 34(54,84)

Ghi chii: a, b, c, d. khac biét c6 y nghia thong ké (P <0,05).

Hinh 1. Sy phét trién ctia phoi chuot trinh san. Phoi trinh san tai cdc thoi diém 2 t€ bao, 4 t€ bao va
giai doan phoi nang & céc thoi gian xu ly Mitomycin C 10 pg/ml trong 0,5 gio (A-C), 1,0 gio (D-F),
2,0 gid (G-I). K-M: su phat trién ctia phoi trinh san khong xtt Iy Mitomycin C (nhém d6i ching) &
céc giai doan 2 t€ bao, 4 t&€ bao va phoi nang. Qud trinh lam gidm su phat trién clia phoi giai doan 2
t€ bao (mili tén tring) va giai doan phoi dau (mii tén den) dién ra & tit ca cdc 16 thi nghiém va 16 doi
ching. D4u sao trang (C) cho thay phoi nang & 16 phoi xir Iy Mitomycin C trong 0,5 gid va ¢ 16 doi
ching (M) khong x{r 1y Mitomycin C.
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Bdng 2

Tac dong cua nong do Mitomycin C 1én su phat trién in vitro phoi trinh san

Noéng do S6 triing hoat S6 phoi phat trién
Mitomycin C hoa Phoi 2 t€ bao | Phoi 4 t€ bao | Phoi dau (%) Phoi nang
(Hg/ml) (%) (%) (%)
10 60 41(68,33) 5(8,33)* 0 0
20 61 38(62,23)" 4(6,56)* 0 0
30 66 38(57,58)* 4(6,06)* 0 0
40 78 59(75,64)" 3(3,85)" 0 0
50 91 31(34,07)° 0(0)° 0 0

Ghi chii: a, b: khac biét c6 y nghia thong ké (P <0,05).

4. Su phan ly bat thuong cua nhiém sic thé

Nhitng phoi dugc xur Iy véi Mitomycin C 10
Mg/ml trong 0,5 gid chua di vao qué trinh
apoptosis ¢6 qud trinh phan chia nhiém sic thé
bat thuong. Trong qud trinh phét trién thanh
phoi 4 t&€ bao, nhiém sic thé truée khi phan chia
hinh thanh cdu tric giong metaphase II, (hinh
2A). Su phan chia s6 lugng nhiém sic thé vé hai
cuc t€ bao phoi khong déu va mot s6 nhiém sac
thé khong di chuyén vé hai cuc t€ bao (hinh 2B,
2C). Diéu d6 cho thdy Mitomycin C khong chi
12 tdc nhan akyl hoda DNA [11] ma n6 con c6 thé
akyl hod protein. Su bat thuong trong phan ly
nhiém sic thé 1a nguyén nhan din t6i hau hét
cac phoi xur ly v6i Mitomycin C bi tGc ch€ va
khong thé phat trién duoc dén giai doan phoi
nang.

5. Mitomycin C cam Ung qua
apoptosis ¢ phoi trinh san

trinh

Céc 10 thi nghiém déu c6 phoi biéu hién cac
dac diém hinh thdi ctia qué trinh apoptosis nhu
t€ bao chat phoi phan manh, nhan phan manh va
nhiém sic chat co dac lai, mang nhan bién mat
va phoi s& bat mau ca Acrindine Orange va

Propodium Iodide trong qua trinh apoptosis
muoén [1]. Phoi xtr Iy 10 pg/ml Mitomycin C
trong 0,5 gio bi phan manh sau 48 ti€ng hoat
hoé (hinh 3A). Phuong phap nhuom AO-PI cho
thay phoi dang trong qué trinh apoptosis, phan
t€ bao chat phoi phan manh bit mau ca
Acrindine orange va Propidium Iodide
(hinh 3D).

Dé xdc dinh nhitng bién déi clia nhan trong
qué trinh apoptosis, phuong phap nhudém don
DAPI duoc stt dung dé d4nh hinh thai cia nhan
va nhiém sac chat trong nhan [6]. Phoi apoptosis
616 xu ly v6i Mitomycin C 10 pg/ml trong 0,5
gid cho thdy nhiém sic chat co dac lai, nhan
phan manh va tich nhém, mang nhan bat dau
duat gay (hinh 3B) [4]. Phoi apoptosis dugc xtr 1y
v6i Mitomycin C 10 pg/ml trong 1 gid cling cho
thdy nhan phan manh va nhiém séac chat dac lai,
mang nhan didt gy hoan toan (miii tén tring),
hinh dang nhan tr& nén cong hon do qué trinh
tdch nhém clia cac phan nhiém sic chat co dac
(hinh 3C) [4]. Hién tugng nhan phan manh dién
ra nhiéu nhét ¢ 16 phoi dugc xtr 1y Mitomycin C
trong vong 2 gid, phoi xuat hién rat nhiéu thé
apoptosis (hinh 3E).

Bdng 3
Mitomycin C lam cham su phan chia dau tién theo thoi gian xir 1y
Thoi gian xtr ly S6 phoi Ph?ln chia
Mitomycin C S6 tring Xt 1y (2 t€ bao)
(g10) 24h 48h
0,5 63 5 32¢
1 59 1 30°
2 60 0 40®
Doi chiing 62 46°

Ghi chii: a, b: khac biét c6 y nghia thong ké (P <0,05)
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Hinh 2. Sy bat thudng trong qua trinh phan chia nhiém sac thé. Ciu tric giong metaphase II hinh
thanh & phoi xir Iy Mitomycin C 10 pg/ml trong 0,5 gi' (A) (vong tron trang). Nhiém séc thé phan
chia khong dong déu vé hai cuc t€ bao phoi (B, C) (vOng tron trang).

Hinh 3. Phoi apoptosis nhuém véi DAPI va AO-PI. T€ bao chat cta phoi dugc xtr Iy Mitomycin C
10 pg/ml trong 0,5 gid phan manh sau 48 tiéng hoat hod (A). Miii tén trang (D) cho thay t€ bao chat
phan phoi phan manh dang trong qua trinh apoptosis. Hinh thai nhan ctia phoi apoptosis & 16 xt 1y
Mytomicyn C 10 pg/ml trong 0,5, 1 va 2 gi ¢6 nhiém sic chit dang trong qua trinh co dic va nhan
phan manh (miii tén trang) (B, C, E). T€ bao phoi ¢6 nhan binh thudng (miii tén den) bén canh t&€
bao chita nhan phan manh (C). Hinh thdi nhan phoi nang trinh san phat trién binh thuong & 16 khong
xtr Iy Mitomycin C (F) khong c6 su phan manh hay nhiém séc chat co dac

Diéu d6 cho thdy, thoi gian xu Iy
tring chin v6i Mytomicin C cang lau, qua
trinh apoptosis dién ra cang manh, thé
apoptosis xuat hién cang nhiéu. Trong khi do,
16 phoi trinh san khong st 1y v6i Mitomycin C
phat trién binh thudng dén giai doan phoi nang
(hinh 3F), hinh thdi nhiém sic chit va nhan
binh thuong.

III. KET LUAN

1. Mitomycin C lam cham qué trinh phan
chia dau tién cta phoi chudt trinh san.

2. Mitomycin C lam gidm qua trinh phat trién
in vitro ctia phoi chudt trinh san thong qua nhiing
tic dong gy apoptosis va nhiing sai hong trong
qué trinh phan chia nhiém sic thé ctia phoi chuot.
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MITOMYCIN C INHIBITS MOUSE PARTHENOGENIC EMBRYO
DEVELOPMENT IN PREIMPLANTATION STAGE

LE THANH LONG, NGUYEN VAN DAM,
NGUYEN THI THUY HUYEN, NGUYEN THI THUONG HUYEN

SUMMARY

To investigate effects of Mitomycin C on mouse parthenogenic embryo in vitro development, we
exmanined mouse parthenogenic in vitro development treated by Mitomycin C. Matured oocytes collected
from oviduct were treated in KSOM medium supplemented Mitomycin C 10 pg/ml for 0.5, 1, 2 hours and
KSOM medium supplemented Mitomycin C 10, 20, 30, 40 and 50 pg/ml for 2 hours. Results demonstrated
that Mitomycin C degraded parthenogenic embryo in vitro development from all groups. Most of embryos
could not reach to blastocyst stage and prevented by first block on developing from 2-cell embryo stage to 4-
cell embryo stage. 4-cell embryo development rates following Mitomycin C treatment times of 0.5, 1, 2 hours
were 30.15%, 25.42% and 8.33%, all of them were lower than control group (70.96%).

4-cell embryo development rates following Mitomycin C treatment concenstrations of 10 pg/ml (8.33%),
20 pg/ml (6.56%), 30 pg/ml (6.06), 40 pg/ml (3.85) and 50 pg/ml (0%) were very low, especially no embryo
could reached to 4-cell embryo stage in 50 plg/ml group. In the other hand, Mitomycin C elongated the time of
cell division from one-cell embryo stage to 2-cell embryo stage. All most Mitomycin C treated embryos
divided into 2-cell embryo after 48 hours but in control group, parthenogenic embryo divided after 24 hours.
This result showed that Mitomycin C not only effects on DNA but also effects on some proteins concerning to
cell division. Blocked embryos showed apoptotic morphologies such as cytoplasm fragment, chromatin
condensation and nucleus fragment. Mitomycin C also produced abnormalities of chromosome division in
embryos. DAPI - stained embryos showed that number of dividing chromosome were not unequal in mitosis.
In control group, Mitomycin C - untreated mouse parthenogenic embryos could reach to blastocyst and had
normal morphologies of cytoplasm and nucleus. Thus, Mitomycin C degraded mouse parthenogenic in vitro
development in preimplantation, produced abnormalities and drived embryos to apoptosis.

Key words: Apoptosis, embryo blocking, Mitomycin C, first cell division, nucleus fragment, cytoplasmic
fragment, parthenogenesis.

Ngay nhdn bai: 3-10-2010
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