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Tom tat

Cyclic adenosine monophosphate (c(AMP, AMP vong) 1a mot chét truyén tin thir hai quan trong trong nhidu qué trinh
sinh hoc, 1a dan xuét cia adenosine triphosphate (ATP) va dugc st dung dé truyén tin hiéu ndi bao & nhiéu sinh vat
khac nhau, truyén tin theo con dudng phu thudc vao cAMP. Trong nghién ciru nay, sy anh hudng cia hai chat trc ché
adenylyl cyclase 2-hydroxyestradiol va 4-hydroxyestradiol dén biéu hién ciia cAMP trong té bao Leydig chuét mLTC-1
dugc kich hoat bai equine Chorionic Gonadotropin (eCG) duogc kiém tra. Két qua cho thy, cht e ché truc tiép hoat
doéng cua enzyme adenylyl cyclase, 2-hydroxyestradiol; 4-hydroxyestradiol, da lam giam tin hiéu cAMP ndi bao va
ning lugng ATP trong té bao mLTC-1 nhung khong lam anh huong dén ty 18 séng cua té bao.

Tir khéa: mLTC-1, cAMP, Adenylyl cyclase, 2-hydroxyestradiol; 4-hydroxyestradiol

Abstract

Cyclic adenosine monophosphate (CAMP, cyclic AMP) is an important second messenger in many biological processes.
It is a derivative of adenosine triphosphate (ATP) and is used to transmit intracellular signals in many different
organisms, which depends on cAMP signaling pathway. In this study, the effect of 2-hydroxyestradiol and 4-
hydroxyestradiol on eCG-stimulated cyclic adenosine monophosphate synthesis in mouse leydig cells is tested. Results
showed that the direct inhibitor of the adenylyl cyclase enzyme, 2-hydroxyestradiol and 4-hydroxyestradiol, reduced
intracellular cAMP signal and ATP level in mLTC-1 cells but not cell viability
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1. Pit van dé

Adenylate cyclase (EC 4.6.1.1) hay con goi
la enzyme adenylyl cyclase (hodc adenyl
cyclase, AC) la enzyme dong vai tro quan trong
trong chudi truyén tin hiéu tir bén ngoai té bao
vao trong té bao chit. Khi nhan duoc tin hiéu
truyén tir protein G (protein G nhén tin hiéu tir
thu thé), adenylyl cyclase s& thuc hién churc
ning xic tdc qua trinh chuyén héa adenosine
triphosphate  (ATP)  thanh  adenosine
monophosphate mach vong (AMP vong,
cAMP) va pyrophosphate (PPi). San pham cia
adenylyl cyclase, AMP vong, 1a mot mat xich
quan trong trong qué trinh truyén tin hiéu noi
bao, duwgc xem nhu 1a chét truyén tin hiéu thir
hai trong té bao [1].

O dong vat co vu, hoat dong AC lién quan
dén mang va duoc ma hoéa boi mot ho adenylyl
cyclase xuyén mang (tmACs), lam trung gian
cho cac phan tng cia té bao véi cac kich thich
ngoai bao. Chin gen tmAC riéng bi¢t khac nhau
vé kiéu biéu hién va dic tinh diéu hoa cua
ching cho dén nay da dugc xéac dinh. Cac
tmACs nay duoc nghién ctu rdng rai trong
nhiéu phong thi nghiém. Mot dang AC thir hai
¢ dong vat c6 v dugc md td vao ndm 1975 [2]
va duge dy doan 1a khac biét vé mat phan tu
voi tmACs [3,4]. Hoat dong nay dugc cho la
phu thudc vao Calcium va khong nhay voi G-
protein [5] va forskolin [6]. Hoat dong giéng
adenylyl cyclase hoa tan (sAC) lién két voi
mang bi kich thich boi natri bicarbonat [7-10].
Tuy nhién, ban chat phan tir, quy dinh sinh hoa
va chirc niing sinh 1y ctia SAC van con khong 1o
rang cho dén khi enzyme sAC duoc tinh ché va
nhan ban vao nam 1999 [11]. Céc linh vuc xtc
tac cua sAC co lién quan dén AC cam nhan
bicarbonat tir vi khuan lam [11,12] cho thiy su
bao tdn chirc ning cua cac cyclase ndy nhu cam
bién bicarbonat trong sudt qué trinh tién hoa.

Dong té bao mLTC-1 tir chudt da duoc thiét
lap tir nhidu nam trude [13] va dd duoc rat

nhiéu nha nghién ctru quan tdm nghién ctru vé
su lién két gitta hCG véi cac thu thé LHR
[14,15] va sy san sinh steroids hormone dudi sy
kiém soat cua nhimng hormone diéu hoa tuyén
sinh duc do thuy trudc tuyén yén tiét ra [16].
Chung ta biét rang té bao tinh hoan Leydig co
mot luong thu thé kha thip [17,18], va mdt con
s6 cao hon nhiéu chic chin s& anh huong dén
phuong thire kich hoat con duong cAMP bdi cac
hormone c6 hoat dong LH khéac nhau va phuong
phirc ¢6 thé dugc diéu khién boi cac con duong
khac. Do vay, chung t6i da chon sir dung nhiing
té bao nay cho nghién ctru cia minh.

2-hydroxy  Estradiol (2-CE) va 4-
Hydroxyestradiol (4-CE) 1a chét
estrogen va 13 dang chuyén héa cua estrogen. 2-
CE va 4-CE dugc hinh thanh tir estrogen boi
ddng dang cytochrome P450. 2-CE va 4-CE di
duoc xac dinh 1a nhiing chét wre ché hoat dong
cua enzyme adenylate cyclase [19].

catechol

Nghién ciru gan day nhat, ching toi da thiét
lap thanh cong mot mo hinh té bao bang cach
chuyén nap vector pGlosensor-TM-22F cyclic
AMP plasmid dap tng luciferase vao dong té
bao Leydig mLTC-1. Cac t& bao mLTC-1
chuyén nap 24 gio trude khi st dung di c6 bicu
hién cAMP dap ung luciferase voi hé sé bién
thién dudi 10% [20]. Sau d6, sir dung phat
quang oxiluciferin nhu diém két thic cho phép
do thoi gian thuc cta vig¢e san xuit cAMP noi
bao. Nhu vay, voi phuong phap thi nghiém nay
c6 thé thuc hién nghién cuu vé su tich iy
CAMP ndi bao. Trong nghién ctru nay chiing to1
s€ xac dinh sy anh hudng cua hai chét uc ché 2-
hydroxyestradiol va 4-hydroxyestradiol dén hoat
dong cua adenylate cyclase thong qua biéu hién
vé néng do cAMP ndi bao dudi tdc dong kich
thich ciia eCG trong té bao leydig mLTC-1.

2. Vat liéu va phwong phap
2.1. Vit li¢u

Vit liéu: Dong té bao mLTC-1 tir chudt do
Vién nghién cGu nong nghiép qubc gia
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(INRAe) Phap cung cép duoc bao quan va nudi
cdy tai Hoc vién Quén Y, Ha Noi.

Hoéa chét: Tat ca cac hoa chat duge mua tur
Sigma-Aldrich (Trung Qudc) trir khi c6 ghi cha
Khéac.

2.2. Phwong phap nghién ciru

Phwong phdp nuébi ciy té bao: Té bao
mMLTC-1 nudi cdy trong mdi truong RPMI 1640
(Gibco, Invitrogen) c6 bd sung huyét thanh bo
48 tiéng trude khi tra vao cac giéng trén mot
dia nudi cidy 96 giéng, khoang 100.000 té
bao/giéng, sau d6 mang 0 & 37°C vdi 5% CO2
trong vong 24 tiéng.

Phwong phdap xdac dinh cAMP ngi bao:
cAMP ndi bao tich iy dudi tdc dong cua
hormone trong cac té baio mLTC-1 duogc do
bang sy phat quang cua oxiluciferin dugc san
xuit dudi tac dung cua luciferase phu thudc
CAMP.

Té bao mLTC-1 sau 24 tiéng nudi cdy dugc
transfected vdi Glosensor-TM-22F cyclic AMP
plasmid, st dung chat van chuyén X-
tremeGENETM-HP-DNA. Plasmid nay bao
gom trinh ty gen ma hoa luciferase cua dom
d6m dung hop voi ving lién két cAMP ctia gen
mai hoa protein kinase A cho phép kiém soét
hoat dong enzyme bang cAMP.

Sau d6 dich moéi truong transfection dugc
loai bé va thay thé bang méi truong RPMI
1640 khong c6 huyét thanh va chira co chét cua
luciferase 14 luciferin c6 bd sung IBMX. Té bao
sau d6 duoc i & 28°C trude khi kich thich bang
eCG bang cach bd sung vao trong giéng trudc
khi quan sit nong d6 cAMP bang may do
quang phd huynh quang. Sau d6, cac hormone
& cac ndng do khac nhau duoc thém vao giéng
(n = 3 mdi lidu) va dia ngay lap tic dugc dit
vao dau doc Polarstar OPTIMA (BMG labtech)
phat hién su phat quang do cac t& bao phat ra
theo thoi gian.

Xdc dinh mikc ning lwong ATP trong té
bao

Cac té bao mLTC-1 duge tra vao dia nudi
cdy gdm 96 giéng véi s6 luong khoang 100.000
té bao/giéng. Sau 48 gio nudi cdy & nhiét do
37°C, mdi trudng dugc thay thé bang moi
truong khong c6 huyét thanh va co bod sung 2-
hydroxyestradiol va 4-hydroxyestradiol. Dia té
bao dugc u thém 1 gid ¢ nhiét 4o 37°C trude
khi thém 50ul Cell-Titer-Glo 2.0 Assay
Promega vao mdi giéng. Sau d6 dia té bao duoc
lic déu véi van toc nhe trong 10 phit trong tbi
va i thém 2 phut ¢ nhiét do phong trudce khi ghi
lai su phat quang cta thudc thir Cell-Titer-Glo
2.0. Gid tri cuong do phat quang thu dugc
tuong duong voi gia tri ndng dd ATP trong té
bao sdng.

Phwong phdp dinh gid kha ning séng ciia
té bao mLTC-1: Céc té bao mLTC-1 duoc gieo
vao dia 96 giéng vai 100.000 té bao/giéng. Hai
ngdy sau, moi truong duoc thay thé bang moi
truong khong c6 huyét thanh va bo sung 20pl
CellTiter-Blue Reagent (Promega, Madison,
WI, USA) dén timg giéng. Sau khi U trong 2
gid & 37°C, nhitng thay d6i trong huynh quang
da duoc ghi lai bang may do quang phd Spectra
Gemini (Sunnyvale, CA) & budc song kich
thich 560nm va budc song phat xa la 640nm.
Tin hiéu huynh quang tir thudc thir CellTiter-
Blue ty 1é thuan véi s6 lugng té bao sdng.

Phwong phdp xiv Iy sé liéu: Trong mdi thi
nghiém, 3 lan lap lai dugc thuc hién va gia tri
trung binh ciing nhu sai s6 chuan cua gia tri
trung binh (SD) duoc x4c dinh. Phan tich thong
ké duoc thuc hién bang phin mém Graphpad
Prism.

3. Két qua va thao ludn

3.1. Anh hwéng ciia 2-hydroxyestradiol va
4-hydroxyestradiol dén nong dé cAMP ndi
bao dwoi tac dong kich thich cua eCG
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Trong thi nghiém nay chung t6i thir nghiém
2-hydroxyestradiol (2-CE) va 4-
hydroxyestradiol (4-CE) & hai nong d6 khac
nhau 50 va 100uM va 1 voi té bao mLTC-1 60
phut trude khi bd sung co chit luciferase dé do

tin hi¢u huynh quang phat ra tot cAMP; thoi
gian do tin hiéu cAMP noi bao kéo dai 60 phut
(day ciing 1a thoi gian kich thich té bao cua
eCG). Két qua duoc trinh bay & hinh 3.1.
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Hinh 3.1. Anh hwéng ciia 2-hydroxyestradiol va 4- hydroxyestradlol dén nbng d) cAMP ngi bao duéi tac dong
kich thich ciia eCG. Luong hormone eCG dugc tra vao moi giéng trén dia 96 giéng la glong nhau 10pul, mdi nong do
déu lap lai 3 1an. S4 liéu trinh bay & biéu dd 1a gia tri trung binh vé cudng d6 tin hiéu biéu hién ciia cAMP & ca 3 lan.

Céc estrogens catechol 1a chat chuyén hoa
steroid tao ra cac phan tng sinh ly thong qua
viéc lién két vé6i nhiéu loai muc tidu té bao.
Estrogen catechol dugc biét dén nhu 1a chét wc
ché tryc tiép cac adenylyl cyclase hoa tan va
cac adenylyl cyclase xuyén mang doi dao [21].
2-hydroxyestradiol va 4-hydroxyestradiol la hai
chat trc ché truc tiép cac adenylyl cyclase hoa
tan nam trong nhom estrogens catechol [21].

Két qua cua ching toi ¢ hinh 3.1 cho thiy c6
su khac biét vé biéu hién ctia cAMP khi U té
bado mLTC-1 véi 2-CE va 4-CE. Cuong d6 tin
hiéu cAMP ndi bao dudi kich thich cia eCG bi
giam dudi tac dong trc ché cua 2-CE va 4-CE
va phu thudc vao néng do. Tai néng do 100uM
4CE, tin hi¢u cAMP bj trc ché hoan toan. Két
qua nghién cuu trudc day cia nhom tac gia
Regigborn va cs. (2005) di cho két luan rang 2-
CE va 4-CE uc ché truc tiép hoat dong cua
enzyme adenylyl cyclase hoa tan va cac
adenylyl cyclase xuyén mang [21]. 2-CE va 4-
CE déu ngan chan sy tich tu cAMP trong té bao
4-4 dugc chuyén nap 6n dinh sAC. Pay la

nhitng té bao than phoi nguoi (HEK293) dugc
truyén plasmid c6 chita SAC tcDNA [22] va
duoc dat dudi &p luc chon loc véi gentamicin
[19]. Nhu vay két qua cia chang t6i dd cho
thdy su suy giam néng d6 cAMP trong té bao
leydig mLTC-1 duoc gy ra boi 2-CE va 4-CE
la c6 lién quan dén su e ché hoat dong cua
enzyme adenylyl cyclase.

3.2. Anh huéng ciia 2-hydroxyestradiol va 4-
hydroxyestradiol dén nong d¢p ATP trong té
bao mLTC-1.

Vi adenylyl cyclase c¢6 hang sb lién két d6i
v6i co chét cia n6 1a ATP, do vay viéc gidm
ning luong ATP trong té bao co thé 1a mot
phan cta co ché hoat dong cua cac chit trc ché
adenylyl cyclase va tiém nang cta cac hop chat
nay dé nghién ctru cac két qua sinh 1y cia viéc
trc ché adenylyl cyclase co6 thé bi can trd
nghiém trong boi diéu nay. Trong nghién ctru
nay, chung t6i tiép tuc danh gia tac dong cua
hai chat trc ché 2-CE va 4-CE dbi véi ning
luong ATP trong té bao. Két qua dugc thé hién
0 hinh 3.2.
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Hinh 3.2. Anh huéng cua 2-hydroxyestradiol va 4-
hydroxyestradiol dén ndng d ATP trong té bao mLTC-
1. S6 lidu trinh bay & biéu dd 1a gia trj trung binh vé
cuong do tin hiéu ATP & ca 3 1an thi nghiém doc 1ap.
Nhing chit s6 khac nhau thé hién sy khac nhau c6 y nghi
thong ké gitra d6i ching (Ctrol, khong bo sung 2CE,
4CE) va chat thi nghiém 2-CE, 4-CE.

Két qua thi nghiém ciia chung t6i cho thiy
2-CE va 4-CE di 1am suy giam ndng d6 ning
lugng ATP trong té bao so véi d6i chimg khong
b6 sung 2-CE hoic 4-CE. Sy suy giam nay c¢6 ¥
nghia thong ké véi P<0.05. 4-CE cho hiéu qua
rc ché manh hon 2-CE tai néng d6 100puM
(P<0.05). Diéu nay hoan toan phu hop véi két
qua trinh bay & trén, tai nong do 100uM 4CE,
tin hiéu cAMP bi trc ché hoan toan (Hinh 3.1).
Mot nghién ctru gan diy da ching minh ring
estrogens catechol chi yéu hoat dong bang cach
giam ho hép cua ty thé dan dén han ché san
xuit ATP cua ty thé va anh huong dén chuyén
hoa nang lugng. Nhirng phat hién nay da duoc
chtng thuc bang cach diéu tra sy chuyén héa
ning luong trong cac 1at ndo cap tinh ctia chudt
[23]. Nhu vy ching toi nghi ngd ring su suy
giam néng d6 cAMP noi bao dudi tic dong cua
2-CE va 4-CE moét phan 1a do su suy giam nong
d6 ATP do tac dung phu cta chung trong té
bao. Do vdy chung ta nén can than trong khi sir
dung hai hop chat nay dé nghién ctru vai tro
sinh 1y cta adenylyl cyclase hoic dé xac nhan
adenylyl cyclase nhu mot muyc tiéu thude.

3.3. Pdnh gid ty Ié song ciia té bao mLTC-1
trong méi giéng sau khi 0 véi 2-
hydroxyestradiol va 4-hydroxyestradiol.

Pé dam bao do tin cdy cho két qua cua
nhitng thi nghiém, chung t6i ciing da tién hanh
kiém tra ty 1& séng cua té bao mLTC-1 trong
cac giéng trén dia 96 giéng, vi cudong do tin
hiéu cAMP ndi bao do dugc sau 60 phut tc ché
boi 2-CE va 4-CE 1a phy thudc rat nhidu vao ty
1¢ séng cua té bao.

Trong tit ca cac thi nghiém cua chung toi,
tai moi giéng déu duoc tra mot ty 1€ té bao 1a
nhu nhau, 100.000 té bao/giéng. Két qua kiém
tra ty 1& sdng cta té bao mLTC-1 dugc thé hién
tai hinh 3.3.
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Hinh 3.3. Ty 18 séng cua té bao trong mdi giéng sau khi
kich hoat v&i hormone eCG.

Két qua thi nghiém cho thiy viéc 0 té bao
v6i 2-CE va 4-CE khong 1am anh hudng dén ty
1¢ séng cua té bao. Nhu vay két qua do cuong
do tin hiéu cAMP ndi bao trong cac thi nghiém
trén 1a c6 do chinh xac cao.

4. Két luan

Nghién ciru ctia chung t6i cho thay cudng do
tin hiéu cAMP ngi bao dudi kich thich cua eCG
trong t& bao mLTC-1 bi suy giam boi chit tic
ché hoat dong cia enzyme adenylyl cyclase 1a
2-hydroxyestradiol ~ va  4-hydroxyestradiol
nhung khong 1am thay ddi ty 1é séng cua té bao.
Tuy nhién sy suy giam nay mot phan 1a do
giam ning luong ATP trong té bao.
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