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PAT VAN PE

bap tng kém vai kich thich budng tritng trong thu tinh trong Ong
nghiém la mot van dé ma cac nha thyc hanh 1dm sang vé ho trg sinh san rat
quan tam trong thoi gian gan day, tuy da c6 nhiéu gia thuyét ciing nhw cac giai
phap da dwgc dwa ra va chitng minh la c6 hiéu qua trong cai thién kha nang
dap tng véi thuoc kich tritng, tuy nhién so liéu con it va khong thong nhat ve
cac tiéu chuan lya chon bénh nhan ciing nhu cach thitc tién hanh nghién cttu
cho nén van chwa c6 mot khuyén cao cu thé nao vé mat 1am sang cho cac bac
sy diéu tri.

No6i bat 1én trong khodng 5 nam trd lai day rat nhiéu nghién cttu da
chitng minh tac dung cai thién so lwgng, chat lwgng cling nhu ty 1€ c6 thai 1am
sang cua cac loai Androgen nhv (DHEA/Testosteron gel) trén nhitng bénh
nhan dap @ng kém vdi kich thich buéng tritng. Tuy nhién, dé ap dung chinh
xac bién phap diéu tri, cdc nha 1am sang can c6 cai nhin sdu sac vé nguyén
nhan cling nhw co ché bénh sinh ctia dap @wng kém. Khong c6 mot bién phap
diéu tri nao c6 thé chita duwoc tat ca nhitng nguyén nhan gay dap tng kém, dac
biét trén nhitng phu nit tré tudi < 35 ma dwgc tién lwgng la sé dap wng kém
vdi kich thich buong trirng.

Cho dén nay hai giai phap dwoc nghién citu nhiéu nhat trong diéu tri dap
tng kém la testosteron va xin noan. D6i vdi testosteron bén canh hiéu qua
diéu trj trude khi kich thich budng tritng da dugc chitng minh trén mé hinh
dong vat cling nhu phan nao dé trén mo hinh ctia con nguwoi, mot van deé rat
quan trong la tinh an toan, cac tac dung khong mong mudn khi diéu tri, dac
biét & nhitng bénh nhan phai dung trong thoi gian dai.

Do d6 viéc nam r6 co ché bénh sinh, sinh tong hgp, van chuyén, chuyén
hoa cling nhu cac hoat dong khong phai hé gen cua testosteron trong dap tng

kém vdi kich thich buong tritng 1a cuyc ky quan trong. Tt d6 cac nha nghién



cltu va cac bac sy lam sang hiéu rd hon vé co ché, tdc dung cuda testosteron
trong diéu tri dap tng kém. B&i vay muc dich ctia chuyén dé nay nham tong
hop cac kién thitc vé sinh tong hgp, van chuyén, chuyén héa va cac hoat dong
khong phaéi hé gen cua testosteron.

1. Gidi thiéu

Androgen la nhitng hormon steroid, c6 tac dung kich thich hodc kiém
soat sy phat trién va duy tri cac dac tinh nam thi phat ctia dong vat cé xwong
song. Androgen ciing chinh la nhitng steroid dong hoéa goc va la tién than cta
tat cd cac estrogen [1], [2]. Nhitng androgen quan trong trong co thé la
testosteron, dihydrotestosteron (DHT), dehydroepiandrosteron (DHEA),
androstenedion va androstenediol. Androgen chinh va duwgc biét dén nhiéu
nhat 1a testosteron.

Androgens rat can thiét cho sy phat trién va hoat dong chitc nang cta cac
co quan sinh san nam, vi du nhv sy treéng thanh cua cac dac tinh sinh duc
phy, ham muén tinh duc va kich thich sy sdn sinh tinh trung. Ngoai ra
androgen anh hwéng dén nhiéu chitc nang co quan thyc thé, ma cac chitc nang
dwgc kham pha trong chuyén dé nay. Thuc té, rat nhiéu co quan thé hién thu
thé androgen [3]. Tac dung sinh ly ctia androgen phu thudc vao céac yéu to
khac nhau nhu s6 Iwgng phan t* androgen, phan phoi androgen va cac chat
chuyén héa cua androgen trong té bao, twong tac vdi cac thu thé, so lugng
polyglutamin ctia chudi amino acid trong thu thé androgen va kich hoat thu
thé [4]. D€ dat sw boc 16 day du v6i androgen trong cac moé muc tiéu, mic do
ngoai vi va khu tra cia ching phai dwgc can bang tot va van chuyén véi ty 1é
bai tiét/gidi phéng ciling phai can bang. Hoat dong cta androgen trong té bao
dich phu thudc vao lwgng steroid ma steroid c6 thé tham nhap vao cac té bao,
mitc do chuyén héa trao doi trong té bao, twong tac vdi cac protein thu thé va

cudi cung, khi tac dong caa cac thu thé androgen & mitc hé gen. Trtr khi dwoc



de cap cu thé, chuyén dé nay dé cap dén dit liéu cia con ngudi. Cung cap mot
tong quan vé testosteron va tap trung vao cac té bao Leydig, diéu hoa chitc
nang té bao Leydig, tao steroid, van chuyén va chuyén hoéa cua testosteron va
hoat dong androgen hé gen/khong hé gen.

1.1 Cdc té bao Leydig.

Cac té bao Leydig nam trong mo ké tinh hoan. Nhitng t€ bao nay la nguén
chinh cta testosteron, va tao ra khodng 95% testosteron tuan hoan & nam gidi.
Cac té bao Leydig chiém khoang 10-20% dién tich mo6 ké va tinh hoan ngudi
chita khoang 200 x 106 té bao Leydig. Sdn xuat testosteron hang ngay tit tinh
hoan dwgc wéc tinh khodng 8mg. Do hau hét cac testosteron ngoai vi c6 nguon
gOc tir cac té bao Leydig & tinh hoan, nén khéng c6 gi ngac nhién khi nong do
testosteron tinh hoan vwgt qua nong do hormon giéi tinh gan globulin
(SHBG)/protein gan véi androgen protein (ABP) khodng 200 lan [3], cho thay
dv dang ké testosteron (tw do) trong tinh hoan. Lién quan dén nong do trong
mau ngoai vi, nong do testosteron tinh hoan thic su cao gap khoang 80 lan [6].
Té bao Leydig la té€ bao duy nhat c6 tat ca cac enzyme can thiét dé chuyén doi
cholesterol thanh testosteron [7]. Trong té bao Leydig, testosteron ciing c6 thé
dugc chuyén héa thanh dihydrotestosteron (DHT) hodc estradiol.

Tt quan diém phat trién, hinh thai va chitc nang, cac loai té bao Leydig
khac nhau c6 thé duge phan biét: té bao Leydig nhu té€ bao sang lap, té bao
Leydig tién than nhu té bao biét hoa & bao thai va té bao Leydig tredng thanh
nhu té€ bao Leydig phan chia cudi cung [8]. Té bao Leydig phdi thai trd thanh
t€ bao Leydig so sinh khi sinh va thoai hoa sau d6 hodc thoai Iwu thanh cac té
bao Leydig chwa trwdng thanh [9]. Té bao Leydig bao thai sian xuat
testosteron. T€ bao Leydig chwa tredng thanh cha yéu san xudt androstane-3a,
17pB-diol thay cho testosteron ciling da dugc mo ta. Toc d6 tang sinh cda cac té

bao Leydig trong tinh hoan ngudi tredng thanh kha thadp va chiu anh hwdng



cta luteinizing hormon (LH). Sy phat trién cta cac té bao Leydig la chwa
hoan toan ro rang, va trung than (mesonephros), mao than kinh va cac nguon
celomic da dugc biét dén. Trong tinh hoan ngudi 16n, cac té bao Leydig phat
trién t* cac té bao giong nhw mach mau ngoai vi, 6ng ngoai vi, trung mo, va
su biét hda ctia cac té bao nay thanh té bao Leydig do LH tao ra, nhung cling
bdi cac yéu to tang truong va cac yéu to biét hoa cé nguon goc tir té bao
sertoli. Ca viéc tong hop va bai tiét déu theo sy diéu hoa cua LH tuyén yén va
cac yéu to tai cho [10], [11]. N6i chung, & hau hét cac loai dong vat co v,
tinh hoan trdi qua mot giai doan chitc nang doc 1ap trwéc khi truc Duéi doi-
Tuyén yén-Tuyén sinh duc phat trién vao khoang gitra thai ky [12]. Sau do,
tinh hoan cua thai nhi xuat hién tr¢ thanh phu thuéc vao hormon tuyén yén,
dong thoi v6i chitc nang té bao Leydig gidm, nhung lam tang s6 lwgng té bao
Sertoli. Pong vat gam nham va dong vat linh tredng xuat hién dé dai dién cho
cac truong hgp dac biét trong pham vi nhw loai gdm nham duwgc sinh ra truée
giai doan phu thudc vao tuyén yén cuda sy phat trién cta bao thai; trong khi &
dong vat linh trwdng, tinh hoan phu thudc vao gonadotropin rau thai xuat hién
trong giai doan phat trién doc 1ap tuyén yén.

Ngoai cac té bao Leydig, viéc san xuat testosteron/androgen con lai v&i y
nghia sinh hoc cé nguon goc tir viéc tao ra steroid tuyén thwgng than. Viéc san
xuat steroid khong nhat thiét giéi han & cac tuyén noi tiét, nhung lwgng rat
nhd, chu yéu phat sinh ctia thai ky, cling c6 thé duwgc san xuat tai cac té bao
ndo, va mdc du sy dong gop cua cac t€ bao hé than kinh dén lwu thong
hormon la rat nhé, ddc biét, viéc san xuat steroid cé thé rat quan trong vé mat

sinh ly, dac biét 1a khi van chuyén va giai phong thap [13].



1.2 Sinh tong hop, vdan chuyén va chuyén hoa androgen

Androgen la nhitng hormon steroid chu yéu lién quan dén su phat trién
cta kiéu hinh nam trong giai doan phat sinh phéi, hinh thanh cac dac tinh sinh
duc nam & tudi day thi, va duy tri chitc nang sinh san nam, hoat dong sinh tinh
va hanh vi tinh duc khi treéng thanh. Androgen con dnh hwdng dén chitc nang
ctia nhiéu mé va co quan khac trong co thé nhw xwong va co xuong, trén ca
nam va ni. Androgen ciing chinh la nhitng steroid dong héa gbc va la tién
than cua tat ca cac estrogen [14], [15]. Cac androgen quan trong trong co thé
la testosteron, dihydrotestosteron (DHT), dehydroepiandrosteron (DHEA),
androstenedion va androstenedaiol; trong do testosteron la androgen chinh lvu
hanh trong vong tuan hoan [15], [16].

Bang 1.2. Cac Androgen chinh trong co thé [17]

Androgen Noi san xuat Chittc nang
biéu hoa gonadotropin
Testosteron Tinh hoan Sén xuét tinh trung
Nam hoéa 6ng Wolf

Nam hoa co quan sinh duc ngoai va
Dihydrotestosteron | Mo ngoai vi | xoang niéu sinh duc

Dac diém sinh duc thit phat
Dehydrotestostero Thwong than | Tién chat cua testosteron

n
Androstenedion Thuong than | Tién chat cta testosteron

O nam gidi, c6 khoang 8 mg testosteron dugc san xudt hang ngdy, trong
dé 95% testosteron do té€ bao Leydig bai tiét, va chi c6 5% la dwgc sdn xuat
bdi tuyén thwgng than. Nhitng té bao nay nam & khodng ké gitta cac 6ng sinh
tinh va chiém 20% tong khoi lwgng tinh hoan [14], [15]. Té bao Leydig hau
nhuv khong c6 mat ¢ tinh hoan tré em nam, do do ¢ thoi ky nay tinh hoan
khong bai tiét testosteron. Nhung trong thoi ky bao thai, vai thang dau & tré



trai m@i sinh va nam giGgi ké tv tudi day thi thi tinh hoan bai tiét nhiéu
testosterone [16].

Tai tinh hoan va tuyén thuwgng than, cac androgen duwgc tong hgp cha yéu
tir cholesterol hodc trurc ti€p tir acetyl coenzyme A [16]. Qua trinh sinh tong
hop testosteron tir cholesterol bao gom nhiéu buéc, trong dé bwéc dau tién la
qua trinh chuyén cholesterol tir bén ngoai vao bén trong mang ty thé nhg
protein diéu hoa san xudt steroid cap tinh (steroidogenic acute regulatory
protein — StAR), va sau d6 la sy phan cat chu6i bén cta cholesterol b&i enzym
P450scc (CYP11A1). Sy phan cat nay tao ra pregnenolon, la buéc gidgi han
toc d6 trong sinh tong hop testosteron. Cac budc tiép theo doi hoi sy xic tac
cia mot s0 enzym, bao gom 3[-hydroxysteroid dehydrogenase, 17a-
hydroxylase/C17-20-lyase va 17a-hydroxysteroid dehydrogenase typ 3[18].
Cac tién chat ctia testosteron la androstenedion va dehydroepiandrosteron la
cac androgen yéu va c6 thé bi bién doi & ngoai vi thanh testosteron [15].

Cholesterol
P450scc

Pregnenolone — Progesterone

1 17a-Hydroxylase

L4

17a-Hydroxypregnenolone ——+  17a-Hydroxyprogesterone

1 C17,20-Lyase

Dehydroepiandrosterone > Androstenedione

17p-Hydroxysteroid
dehydrogenase

Androstenediol — TESTOSTERONE
3p-Hydroxysteroid
dehydrogenase

Hinh 1.1. Con duong sinh tong hgp testosterone tai tinh hoan [18]



Sau khi dugc bai tiét tir tinh hoan, khodng 97% testosteron sé lién két véi
protein huyét twong, hodc lién két 16ng 1éo vdi albumin, hoac lién két chat ché
hon véi mot beta globulin dwgc goi la globulin lién két véi hormon sinh duc
(sex hormone-binding globulin — SHBG). Phan testosteron lién két vdi
SHBG chiém khoang 40% va la phan khdéng c6 tadc dung sinh hoc. Phan
testosteron lién két v6i albumin va lwgng testosteron ti do la phan hormon thé
hién hoat tinh sinh hoc [6]. Dang lién két v6i protein huyét twong cta
testosteron sé lwu hanh trong mau tir 30 phat dén vai gio, va trong thoi gian
nay, testosteron hodc sé dugc chuyén vao cac mé dich, hodc sé bi giang hoa
thanh cac san pham khong cé hoat tinh va bi bai xuat ra khoi co thé [18].

Tai cac mo, testosteron c6 thé dwgc chuyén héa thanh 2 steroid cé hoat
tinh khac, DHT va estradiol. Qua trinh chuyén testosteron thanh DHT dién ra
manh & mot sO co quan dich nhw tuyén tién liét & nguwoi tredng thanh va bo
phan sinh duc ngoai cua thai nhi nam [16]. Ca testosteron va DHT déu tac
dong thong qua androgen receptor, tuy nhien DHT c6 ai lwc véi receptor cao
hon va hoat hoéa s biéu hién gen hiéu qua hon. Enzym chiu trach nhiém cho
qua trinh chuyén héa testosteron thanh DHT la 5a-reuctase. Hai typ cia 5a-
reductase da dugc xac dinh: typ I phan bo chu yéu trén da khong phu thude bo
phan sinh suc, gan va xwong; typ 2 dugc tim thay trong nhiéu mo niéu sinh
duc ¢ nam gi6i va da bo phan sinh duc & cd nam va nit [15]. Phitc hgp enzym
aromatase c6 mat & nhiéu mo, dac biét 1a tai gan va m6 md, xuc tac cho qua
trinh chuyén testosteron thanh estradiol. Lwgng estradiol lIu hanh trong vong
tuan hoan ctia nam gidi, phan con lai dwogc bai tiét tw tinh hoan, c6 thé la tir té

bao Leydig [15].

Phan testosteron khéng gan vao cac mo sé nhanh chéng bi chuyén dang,

chu yéu tai gan, thanh cac hgp chat khong c6 hoat tinh sinh hoc 1a androsteron



va eticholanolon va bi dao thai ra ngoai qua nuwéc tiéu. Dihydrostestosteron bi

chuyén hoéa thanh androsteron, androstanedion, va androstanediol [15], [16].

Active Inactive
Metabolites Metabolites
DIHYDROTESTOSTERONMNE AMDROSTERONMNE
OH O
[e) : H
TESTOSTERONE
\ )
HO"
HO H
ESTRADIOL ETIOCHOLANOLONE

Hinh 1.2. Chuyén héa testosteron [15]

2. Tac dung sinh ly cia androgen

Noi chung testosteron c6 vai tro trong sy hinh thanh va duy tri cac dac
tinh ctia co thé nam. Ngay trong thdi ky bao thai, tinh hoan da dwgc kich thich
bdi hCG tir rau thai dé san xuat mot lwgng vira phai testosteron trong suot giai
doan phat trién cuda thai nhi va trong 10 hodc nhiéu tuan sau khi sinh; sau do,
vé co ban khong co testosteron dwgc san xuat trong thoi tho du cho dén
khoang 10-13 tudi. Dén tudi day thi, s san xuat testosteron bat dau tang
nhanh dwéi sy kich thich ctia cdc hormon sinh duc thuy trwdc tuyén yén, va

kéo dai trong su6t hau hét phan thdi gian con lai cia cudc doi. Theo tudi,



nong do testosteron trong huyét thanh ctia nam gigi giam dan, dac biét giam
nhanh khi > 50 tudi va thwong chi dat 20-50% gia tri dinh cta testosteron khi
80 tudi (Hinh 2.1).

Fetal Neonatal Pubertal Adult |Old age

- 100

254 - 50

Plasma testosterone (nmol/L)
(ng/ml)
Sperm production (% of maximal)

1 ] 1
1st 2nd 3rdA 1 10 17 40 60 8
Trimester Year
estation
g Birth

Hinh 2.1. Sv thay doi nong d¢ testosteron theo tudi [16]

2.1. Vai tro cua testosteron trong qud trinh phdt trién ctua thai nhi

Testosteron bat dau dwgc bai tiét tir tinh hoan thai nhi vao khoang tuan
thr 7 cta thai ky. Tac dung cua testosteron trong thoi ly nay la [14], [16]:

- Kich thich phat trién dudng sinh duc ngoai ciia bao thai theo kiéu nam nhw
tao duwong vat va biu, hinh thanh tuyén tién liét, tdi tinh va dwong dan tinh.

- Trong 2-3 thang cudi cua thai ky, tinh hoan bai tiét mot lwgng
testosteron thich hgp dé kich thich dwa tinh hoan di chuyén tir bung xuéng
biu. Néu khong du lwgng testosteron, tinh hoan van nam trong 6 bung va sé

kho sén sinh tinh trung.
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2.2. Vai tro cua testosteron trong sy phdt trién cdc ddc tinh sinh duc nam
nguyeén phadt va thir phat

Sau tudi day thi, lugng testosteron tang nhanh lam tang kich thwéc cta
dwong vat, biu va tinh hoan, dong thdi kich thich sy hinh thanh cac dac tinh sinh
duc nam thi¢ phat tir khi bat dau day thi cho dén khi trwdng thanh [14], [16].

— Anh huéng dén phan bé 16ng/téc trén co thé: Testosteron kich thich sy
phat trién cta 16ng trén xwong mu, 16ng doc theo vung ti* mu dén rén va c6
thé trén ron, 16ng trén mat, trén ngwc, va it hon & cac vung khac trén co thé, vi
du nhu lwng. Ngwoc lai , testosteron c6 thé lam gidam sy phat trién cta toc &
trén dinh dau va gay héi dau.

— Anh huéng dén giong néi: Testosteron dugc bai tiét tir tinh hoan hodc
duwgc tiém vao co thé déu lam phi dai niém mac thanh quan va mé rong thanh
quan, hay nén hién tuwgng “v0 giong” & tudi day thi, sau d6 dan chuyén sang
giong ndi tram ddc treng ctia nam gidi.

— Anh huéng dén da va sy phdt trién ctia mun tritng cd: Testosteron lam
tang do day va tho cda da trén toan co thé; lam tang hoat dong cua tuyén ba
nhon, ddc biét 1a & mat nén dé gay hinh thanh mun tritng ca. Mun tritng ca la
dau hiéu pho bién cua Itta tudi thanh thiéu nién khi co thé nam bat dau duwgc
testosteron kich thich.

— Anh huéng dén chuyén héa protein va phdt trién co: Mot trong nhitng
dac tinh nam quan trong nhat la si phat trién manh ctia khoi co sau tudi day
thi dwdi tac dung cua testosteron, v6i khoi lwgng co co thé tang trén 50% so
v&i nit gidi. Ngoai ra, ¢ nhitng vi tri khac ctia co thé cling cé hién twgng tang
lwgng protein. Vi du nhv tang lang dong protein & da lam da day hon, phi dai
niém mac thanh quan, phi dai day am thanh lam giong néi tram hon nt. T4t ca
nhitng hién twong nay déu lién quan dén tdc dung dong hoéa protein cua

testosteron. Chinh do tac dung nay trén testosteron da dwgc mot s6 van dong
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vién st dung dé phat trién khoi co bap, nhung viéc lam dung sé gy nhiéu tac
dung c6 hai. Testosteron cac androgen tong hgp con duwgce st dung ¢ ngudi gia
nhw m6t “hormone tré héa” dé lam tang sirc manh ctia co.

— Anh huéng dén xuong: Testosteron lam ting tong hop khung protein
ctia Xxwong, phat trién va c6t hoa sun lién hgp dau xwong dai, lam day xuwong,
va tang lang dong mudi calci ¢ xwong, do d6 lam tang tong sitc manh cua
xwong. P6i véi xwong chau, testosteron c6 tac dung dac biét, bao gom lam
hep duwong kinh khung chau, tang chiéu dai cta khung chau lam cho khung
chau c6 hinh 6ng khac véi khung chau mé rong cua nit, va lam tang sitc manh
cua khung chau. Do tac dung lam tang kich thuéc va stec manh cua xwong nén
testosteron dugc dung dé diéu tri lodng xwong & nguwoi dan ong 16n tuoi.

— Anh huéng dén chuyén héa co sé: Vi lugng testosteron dwgc bai tiét
hang ngay & tudi thanh thiéu nién, chuyén héa co sé tang 5-10% so véi khi
khong c6 tac dung cua testosteron. Mitc chuyén hoa co s& co6 thé tang dén
15% khi c6 mat mot luvgng 16n testosteron. Tac dung tang mic chuyén hoa co
s@ c6 thé la do testosteron lam tang dong héa protein, tang lwgng protein, dac
biét la cac enzym, do dé lam tang hoat dong cua tat ca cac té bao.

— Anh huéng dén hong cau: Testosteron lam ting s6 lugng hong cau
trong 1 mm® mau khodng 15-20%, vi vay s0 lwong hong cau ¢ nam thuong
cao hon & nit khoang 700.000 té bao/mm”.

— Anh huéng dén can bdng nudc va cdc chdt dién gidi: Ciing nhu cac
hormon steroid, testosteron lam tang tai hap thu Na+ & 6ng lwgn xa cuia than,
nhung tac dung nay thap hon rat nhiéu so véi cac mineralocorticoid ctia tuyén
thugng than.

2.3. Vai tro cua testosteron doi voi hogt dong tinh duc 6 nam gioi
Cac androgen dong vai tro ‘““chia khéa” trong ca viéc kich thich va duy

tri chitc nang sinh duc & nam gidi. kich thich tinh duc nam gi6i sé dan téi mot
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loat nhitng bién do6i vé tam than, than kinh, mach mau va tai cac co quan sinh duc,
va moi giai doan khac nhau cta hoat dong tinh duc sé c6 nhitng bién do6i dac
trng. Hoat dong tinh duc ctia nam gi6i bao gom 5 giai doan: giai doan ham muon
tinh duc (libido), giai doan cwong duong (erection), giai doan xudt tinh
(ejaculation), giai doan cuc khoai (orgasm), va giai doan xiu duong vat sau khi
xudt tinh (detumescence) [18]. Testosteron la yéu t6 can thiét cho ham muon tinh
duc, hoat dong xuat tinh, va hién twong cwong dwong ty phat dién ra binh thuong.
MOoi ca thé c6 mot ngudng nong do tac dung khac nhau, vgng testosterone giam
dwdi ngudng nay sé dan dén suy giam chitc nang sinh duc nam.

2.3.1. Giai doan ham muén tinh duc

Ham muon tinh duc la nhu cau sinh hoc déi véi hoat dong tinh duc va
thwong biéu hién bdi hanh vi tim kiém tinh duc (sex-seeking behavior). Miic
d6é ham muon thay doéi gitta cac ca thé, va trong cac khoang thoi gian khac
nhau cta cung mot ca thé. Nhitng hiéu biét vé sinh ly ham muén tinh duc con
rat han ché. Hoat dong tinh duc trwdc day va hién tai, va cac van dé ve tam ly
xa hoi la nhitng yéu t6 ngoai canh tac dong nhiéu dén ham muoén tinh duc.
Thém vao d6, Nhiéu nghién cttu da cho thdy vai tro quan trong cia hé
dopaminergic & than kinh trung wong va cac hormon sinh duc trong diéu hoa
ham muon tinh duc & nam gidi [18].

Vai tro cia androgen trong diéu hoa hanh vi tinh duc & nam gidi da dugc
dwa ra dya vao két qua ctia mot s6 nghién citu. Nong do testosteron huyét
thanh cao c6 lién quan dén tang hoat dong tinh duc & nam gidi cao tudi khoe
manh nhung khong gap ¢ nam gidi tré tudi. Bén canh dé, nong do testosteron
trong huyét thanh tang cao ciing c6 thé rit ngan thoi gian lam tiém tang cua
cwong dwong do tiép xtc v6i cac yéu to kich thich tinh duc. Viéc st dung liéu
phap testosteron thay thé cac bénh nhan suy tuyén sinh duc nam c6 thé gitp

h6i phuc nhu cau tinh duc, rit ngan thoi gian tiém tang, dong thoi tang tan so
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va kich thudc cua duong vat cuong cliing vao ban dém (nocturnal penile
tumescence — NPT). Ngugc lai, nhitng bénh nhan suy tuyén sinh duc nam
ngirng st dung liéu phap hormon thay thé sé giam ham muon tinh duc sau 3 —
4 tuan, dong thoi va gidm kha nang cwong duong tu phat [18].
2.3.2. Giai doan cwong duong

Cuong dwong la hoat dong phirc tap hinh thanh dwéi sy phoi hgp cuia cac
yéu t6 tam than, than kinh, mach mau, va hormon. Rat nhiéu nghién cttu trén
dong vat thuyc nghiém va trén ngudi da dua ra nhitng bang chitng khoa hoc vé
vai tro cta androgen doi véi sinh ly cwvong duwong.
2.3.2.1. Nghién cttu trén dong vat

Dir liéu trén dong vat thuc nghiém cho thay testosteron cé thé tac dong
nhw mot chat gian mach & duong vat va trong cac mach mau khac nhau nhw
dong mach vanh, mét phan do co ché hoat hoa NO synthase. Nghién cttu cia
Chamness va cdng su da chi ra rang, hoat tinh NO synthase trong dwong vat
ctia chudt bi thién da gidam 45%, va viéc st dung testosteron thay thé gitp
ngan chan hién twgng giam hoat tinh nay xdy ra [18]. Noradrenalin la mot
trong nhitng dudng chat gdy co mach chinh & cac dong mach va xoang tai
dwong vat gitp duy tri trang thai mém xiu cua dwong vat. Reily va cong sy da
nhan thay mitc do dap &ng vdi phenylephrin, mét chat chu van al-adrenergic,
& chudt cong duc thién cao hon gip 6 lan so véi chudt cong duc c6 néng do
testosteron binh thuwong [19]. Diéu nay ggi y rang, testosteron c6 thé gian tiép
lam tang kha nang cwong duwong bang cach lam giam hoat tinh caa cac chat
gay co mach o-adrenergic trén co tron thé hang. Testosteron ciing c6 thé gop
phan vao co ché tac tinh mach duong vat gitp duy tri sy cvong cing [20].

Ngoai cac tac dung ngoai vi tai dwong vat, testosteron c6 thé anh huwéng

dén hoat dong cwong dwong thong qua cac co ché trung wong. Cac nghién citu
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trén chudt cong ggi y rang, testosteron cé thé kich thich qua trinh cwong nho
cac tac dong vung mesolimbic dopamin [21].
2.3.2.2. Ngién cttu trén nguoi

O trén ngudi, anh hudng cua testosteron 1én mach mau lan dau tién dwogc
Edwards va c6ng su bdo cdo vao nam 1939, cac tac gia da quan sat thay diéu
tri bang testosteron trén nhitng ngwdi dan 6ng bi cat bo tinh hoan c6 lién quan
dén hién twong tang ‘“dong mach” ctia hé mach mau trén da, hién twgng nay
dwgc danh gia bang quang pho. Bén canh do, liéu phap testosteron gitip cai
thién ro rét vé kha nang di bo va chitng dau cach héi & nam gigi c6 bénh mach
mau ngoai vi va bénh viém thuyén tac mach mau (thromboangiitis obliterans)
(bénh Buerger) [22]. Sau d6, mdt so nghién citu khong doi chitng dwoc thuc
hién vao nhitng nam 1940 da ghi nhan viéc st dung testosteron dé diéu tri
chiing dau that nguwc ¢ nam gidi, v6i mitc do thanh céng thay déi. Gan day,
phuong phéap dua testosteron vao dong mach vanh ¢ néng do sinh ly hodc cao
hon da gay ra gian mach vanh va lam tang Ivu lvgng mau mach vanh céap tinh
¢ nam gidi bi bénh mach vanh [23]. Hon nita, trong mot th nghiém cé doi
chitng placebo udng testosteron gitip cai thién kha nang gian mach phu thuéc
va khong phu thudc n6i mé ctia dong mach canh tay & nhitng nguoi dan ong
bi bénh mach vanh c6 chitc nang tuyén sinh duc binh thuwong [24]. Nhitng
phat hién twong ty da dugc bao cao ¢ phu nit man kinh st dung testosteron
trong 6 tuan dé dat nong do testosteron toan phan trong huyét twong khoang
150ng/dL, cho thay tac dung gian mach ctia hormon sinh duc nay cé thé doc
lap vai gidi tinh [25].

Cac nghién citu trén nguoi dugce thiét ké dé danh gia tac dong gay gian
mach tryc tiép cua testosteron trén dong mach dwong vat chwa c6 nhiéu, tuy
nhién, mot s6 bang chitng gian tiép vé van dé nay da dwgc ghi nhan. Aversa

va cong su da chitng minh dwgc moi twong quan tryc tiép (hé s6 twong quan
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r = 0,37) giita nong do testosteron ti do trong huyét thanh va sy gian mach
thé hang dugc danh gia bang siéu am & 52 nam gidi bi roi loan cwrong dwong
c6 chitrc nang tuyén sinh duc binh thuwong [26]. Trong mot nghién citu khac
cta nhom tac gia nay dugc thiét ké 1a mot thit nghiém ngau nhién cé doi
chitng tién hanh trén 10 bénh nhan bi r6i loan cwong dwong do nguyén nhan
dong mach va c6 nong do testosteron huyét thanh ¢ mirc binh thwong thap,
két qua cho thay viéc bo sung testosteron trong 1 thang cé lién quan véi tang
lvu lwvgng mau (khoang 27%) t6i dong mach thé hang [27]. Becker va cong sy
cling da quan sat thdy viéc nong do testosteron huyét twong tang lén trong
suot thoi gian cwong duwong vat sau kich thich tinh duc trong ca mach méau hé
thong va mach mau tai thé hang, hién twgng nay xuat hién trén ca nam gidi
khoe manh va nhitng bénh nhan r6i loan cwong duong nong do testosteron
toan phan trong huyét twong & mitc binh thwong thap hoac gidm nhe (300 +
100 ng/dL, hodc 10,4 + 3,5 nmol/L). Tuy nhién, phan tram tang nong do
testosteron tr giai doan mém xiu dén cac giai doan cwong ciing ctia duong vat
la it ro rét hon @ nam giGi c6 roi loan cwong dwong so v6i cac doi twong
khong c6 réi loan cwong duong, 15% va 48%, twong tng [28].

Chura c6 nhiéu hiéu biét vé anh hwdng cua testosteron 1én chitc nang tinh
duc thong qua tac dong trén hé than kinh trung wong. Cac nghién cttu so bo
trén nam gigi khoe manh st dung chup xa hinh cét 16p positron (positron
emission tomography — PET) da cho thdy cac vung paralimbic c6 thé dugc
kich hoat khi c6 cac kich thich tinh duc thong qua thi giac. Sy hoat hoa nay co
lién quan v&i néng do testosteron huyét thanh trong su6t giai doan hung phan
tinh duc [21]. Can thyc hién thém nhiéu nghién citu dé lam rdo nhitng anh
huong cta testosteron trén chirc nang cwong duwong ¢ mic d0 mach mau
dwong vat va cac trung tam cao hon cua hé than kinh.

z2.3.2.3. Phoi hop testosteron va cdc chat trc ché phosphodiesterase 5
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Dt liéu tir hai thir nghiém lam sang c6 d6i chitng placebo cho thay, st
dung testosteron dang hé tri liéu qua da c6 thé cai thién dap ng véi chat (e
ché phosphodiesterae 5 (PDE5) sildenafil citrat (Viagra) @ nam gi6i c6 nong
do testosteron binh thwong thap [27], [29]. Trong mdt thi nghiém khong doéi
chitng placebo kéo dai 6 tuan trén bénh nhan nam dai thao duwdng bi suy tuyén
sinh duc, that bai diéu tri vGi sildenafil citrat do gidam ham muén tinh duc
(bénh nhan thu dong cho thudc cé tac dung), viéc bd sung testosteron theo
dwong uong da lam tang ro rét cac chi s6 vé ham mudn va chitc nang cwong
dwong. Hai tuan sau khi ngirng testosteron, tinh trang r6i loan cwong dwong
da tai phat & phan 16n bénh nhan [30]. Két qua mot s6 nghién citu so bo khac
cling chi ra rang, stt dung phoi hgp sildenafil citrat va testosteron (tiém bap
testosteron cypionat liéu 250 mg/thang) thé hién tac dung c6 1gi trén chiic
nang cwong dwong & nhitng quan thé bénh nhan bao gom ca nam gidi suy
tuyén sinh duc va chitc nang tuyén sinh duc binh thuwong dang phai loc mau
[31] [23], va nhitng nam gi6i c6 bénh mau ac tinh [32].

Co ché lam tang dap tng vé6i cac chat trc ché PDES cua testosteron van
chwa ro rang, nhung viéc tang cwong ham mudn tinh duc béi testosteron rat c6
thé 1a mot yéu t6 gép phan. Dai lai, diéu tri r6i loan cvong dwong & nam gidi
vdi cac chat e ché PDES c6 thé lién quan véi sy gia tang nong do testosteron
toan phan va testosteron ty do [21].

Dua trén cac dit liéu nghién cttu trén dong vat cho thdy, testosteron c6
thé hoat h6a NO synthase [33], tir d6 lam tang hiéu lyc cia NO va chat truyén
tin thit hai cGMP trong m6 dwong vat. Morelli va cong sy tién hanh c6 lap thé
hang ctda thé bi suy tuyén sinh duc, cac tac gia da nhan thay dap (ng gian bat
thwong cua thé hang véi sildenafil, nhung dap @ng nay duwgc cai thién ro rét

sau khi c6 mat testosteron [34]. Diéu nay cho thdy, cé thé ca testosteron va
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cac chat tc ché PDES déu tac dong trén cung mdét con duong tai dwong vat,
con duong NO-cGMP.
2.3.3. Giai doan xuat tinh

Testosteron, thong qua cac androgen receptor trung wong va ngoai vi,
déng mot vai tro quan trong trong dap &ng tinh duc nam, trong dé c6é hoat
dong xuat tinh. Nong do testosteron thap c6 kién quan véi tinh trang xuat tinh
muon, trong khi d6 néng do cao hon cé thé lién quan dén xuat tinh sém [35].
Diéu nay co thé dugce gidi thich mot phan thong qua mét s6 bang chitng vé s
biéu hién va hoat tinh cia PDE5 phu thudc testosteron & mot s6 phan khac
cta duwong sinh duc nam nhw 6ng dan tinh, mét s6 co quan quan trong tham
gia vao giai doan xuat tiét tinh dich cua hoat dong xuat tinh [34], [36].

Ca hai co ché trung wong va ngoai vi da dugc duwa ra dé gidi thich cho
moi lién quan gitta testosteron va khad nang kiém soat xuat tinh. Gia thuyét
dau tién vé co ché trung wong dugc xem xét dya trén yéu té tam than-noi tiét.
Nong do testosteron, ngoai kha nang tac dong dén dap wng tinh duc, né con
anh hwdng sau sac dén hanh vi ctia nam gigi. Suy tuyén sinh duc nam cé thé
lién quan dén gidam sy ty tin va chi dong trong tinh duc, diéu nay dong vai tro
quan trong trong kiém soat thoi gian xudt tinh, lam gidam céc tin hiéu ndi bo
dé dat cuc khodi va xudt tinh [37]. Gia thuyét trung wong thit hai vé anh
huwéng cta testosteron dén hoat dong xuat tinh la vai tro ctia yéu to than kinh.
biéu nay duwgc quan sat thdy trong nghién citu ctia Keleta va cong sy trén
chudt cong dwoc diéu tri testosteron dai han, nhom tac gia da nhan thay trong
nao c6 hién twgng gidm ro rét nong do serotonin- chat c ché hoat dong xuat
tinh & nguoi [38].

Mot s6 tac dong ngoai vi cta testosteron ciing cé thé anh hudng dén hoat
dong xuat tinh. Lién quan dén kha nang diéu chinh nhu dong cua duwong sinh

duc nam, cac nha khoa hoc nhan thiy c6 hién twgng gidm su biéu hién va hoat
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tinh cia PDES trén 6ng dan tinh cua tho bi suy tuyén sinh duc, va khi st dung
testosteron c6 thé dao nguwgc hoan toan tinh trang nay [36]. Do do, tinh trang
xudt tinh mudn lién quan dén suy tuyén sinh duc c6 thé la do tang trwong luc
nitrergic trén cac té bao co tron ¢ dwong sinh duc nam. Mot vai co ché “co
hoc” khac ciing c6 thé déng vai tro trong moi lién quan giita testosteron va
kha nang xuat tinh. Nong do testosteron thap cé thé lam gidm thé tich tinh
dich, diéu nay c6 thé dan dén roi loan hoat dong co that day tinh dich, giam
kich thich vao cac tuyén sinh duc phu nhv tuyén tién liét va tdi tinh, day cling
la nhitng co quan dich cta androgen [37]. Bén canh do, cac co san chau tham
gia vao hoat dong xuat tinh ciing la nhitng co quan phu thudc androgen [39].

Tom lai, c6 nhiéu co ché c6 thé 1a yéu td két noi gitta nong do androgen
véi giai doan xuat tinh. Cac nghién citu 1am sang hién dang dwgc thue hién
tién hanh dé tiép tuc xac dinh vai tro cua testosteron trong roi loan chitc nang
xuat tinh.

2.4. Vai tro cua testosteron doi véi chirc nang sinh sdan ¢ nam gioi

Sinh san la két qua ctia qua trinh két hop gitta tinh tring va tritng. Androgen
tham gia thic day va duy tri sinh tinh & nam gi6i. Thiéu hut androgen hoac
receptor chitc nang cta androgen sé dan dén tinh trang v sinh nam.

Qua trinh sinh tinh sdy ra & 6ng dan tinh ctda tinh hoan. Cau tao cua 6ng
sinh tinh bao gom ba loai té€ bao peritubular myoid (PMT), té€ bao Setoli va té
bao mam. Céc té bao PMT bao quanh thanh bén ngoai ctia 6ng sinh tinh va co
lai dé tao cho tinh trung di vao trong long 6ng. Té bao Sertoli chuyén tiép tin
hiéu bén ngoai va cung cap cac yéu td can thiét cho s sinh treédng va phan
biét héa cua té bao mam. Cac té€ bao PMT phoi hgp véi té bao Sertoli tao
thanh mang day cta 6ng sinh tinh, cung cap vi tri thich hgp cho t€ bao goc
tinh nguyén bao (spermatogonial stem cells) tao ra cac té bao mam sé phat
trién thanh tinh trung. T€ bao chat cta té bao Sertoli kéo dai tr mang day dén
long 6ng sinh tinh va bao quanh cac té bao mam dang phat trién. Cac té bao

Leydig c6 mat trong khodng ké gitta cdc 6ng sinh tinh cé chitc nang san xuat



19

testosteron, hormon nay sé khuéch tan vao cac 6ng sinh tinh, cling nhw cac
mach mau trong khodng ké [40].
Seminiferous Tubule

Blood Vessel sy
PTM cell -

VEcell
v, Spermalogoma
7 Preleptotene spermatocyte

7 Pachytene spermatocyte
Round spermatid

Elongated spermatid

( ‘.‘- ( . r Spermatoma
/

Sertoli cell

Leydig cells

Hinh 2.2 Cau truc cua o6ng sinh tinh [40]

PTM: Peritubular myoid; VE: vascular endothelial; VSM: vascular
smooth muscle; BTB: blood testis barrier

1) Vai tro cua testosteron trong duy tri hang rao mau — tinh hoan

2) Viai tro cua testosteron trong qud trinh phdan chia té bao giam nhiem

3) Vai tro cua testosteron trong su’ bdm dinh té bao Sertoli-tién tinh tring

4) Vai tro cua testosteron trong sy gidi phong tinh trung

Testosteron la androgen chinh trong tinh hoan diéu hoa qua trinh sinh tinh
tac dung cua androgen dugc thuc hién thong qua cac androgen receptor (AR),
phan t protein 110 kD c6 mat trong nhan va bao twong té bao. Khong c6 cac
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receptor khuéch tan vao té€ bao Sertoli, lién két v4i AR c6 mat & té€ bao chat va
nhan té bao dé khdi dong cac dap (ng chitc nang can thiét dé ho trg sinh tinh.
Trong tinh hoan, testosteron ciing twong tac v4i AR c6 mat & té bao Leydig, té
bao PTM, co tron tiéu dong mach va cac té bao ndi mé mach mau [40].

Do sy san xudt testosteron tai cho bdi cac t€ bao Leydig, nong do
testosteron trong tinh hoan cao gap 25-125 lan so v@i nong do trong huyét thanh.
Vai tro sinh ly quan trong ctia nong do testosteron cao trong tinh hoan chwa dugc
hiéu biét day da. Tuy nhién, qua trinh san sinh tinh tring sé giam theo cap so
nhan khi nong do testosteron trong tinh hoan giam xuéng 70 mM [41].

Testosteron la yéu t6 can thiét cho it nhat bon qua trinh quan trong cua
qua trinh sinh san tinh trung: duy tri hang rao mau-tinh hoan, qua trinh phan
chia té bao gidam nhiém (meiosis), sy bam dinh Sertoli-tién tinh tring, va suw
gidi phong tinh trung (twong &ng v4i vi tri mii tén 1, 2, 3 va 4 trong hinh 2.2)

- Duy tri hang rao mau-tinh hoan

Trong 16p biéu md sinh tinh, cac té€ bao Sertoli lién két v&i nhau mot
cach bén vitng, theo kiéu lién két té bao (desmosome), tao thanh hang rao
mau-tinh hoan (blood testis barier). Hang rao nay ngan can khong cho tinh
tring va cac san pham thoai héa ctia né tiép xtic véi mau co thé, tach biét moi
trong cua ong sinh tinh va mau. Khi hang rao mau-tinh hoan bi tén thwong,
tinh trung va cac san pham thoai héa cia n6 di vao mau, tiép xic vdi cac té
bao tham quyén mién dich, giy man cam té bao nay tao ra khang thé chong
tinh trung. Pay la mot trong cac nguyén nhan dan dén vo sinh. Sw biéu hién
cta it nhat ba thanh phan protein tao lién két chat ché giita cac té bao Sertoli
dé tao thanh hang rao mau-tinh hoan (occludin, claudin 11 va claudin 30 bi
giam trong treong hop khong c6 AR [41], diéu nay cho thdy tin hiéu
testosteron thong qua AR la can thiét cho viéc stta chita hang rao mau-tinh

hoan. Ngoai ra, testosteron con thic day sw di chuyén ctia cac tinh bao
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preleptotene (preleptotene spermatocyte) tit mang day qua hang rao mau-tinh
hoan dé tiép tuc hinh thanh cac té bao dong tinh tiép theo nho kha nang lam
tang sy van chuyén xuyén tiét té bao (transcytosis) va tai tao (recycling)
protein [42].

- Qud trinh phdn chia té bao giam nhiém

Khi khong c6 cac tin hiéu testosteron, qua trinh sinh tinh sé bi dung lai
trong giai doan phan chia té bao gidm nhiém, vi vay sé c6 it té bao mam phat
trién dén giai doan tién tinh trung don boi (haploid spermatid) va céc tién tinh
trung thuon dai (elongated spermatid) khong dugc hinh thanh [43]. Loai bo su
biéu hién cua AR, dac biét la trong cac té bao Sertoli, gay ra sy dirng lai cta
qua trinh sinh tinh & giai doan pachytene hodc giai doan diplotene ctia phan
chia giam nhiém [44]. Cac thong tin lién quan dén tac dong truc ti€p cua
testosteron doi vd&i gen va protein can thiét cho qua trinh phan chia giam
nhiém con day da. Tuy nhién, phan tich cac nghién cltu vé proteome
(proteomics) trén cac mo hinh chudt cong c6 cac mirc dé khac khau vé sy suy
giam va b0 sung testosteron trong cac té bao giam nhiém [45]. Cu thé hon,
thiéu hut testosteron c6 thé dan dén thay doi sw biéu hién va stra chita sau dich
ma cla gan 25 protein tham gia vao qua trinh chuyén héa oxy hda, sita chira
DNA, xtt Iy RNA, apoptosis va phan chia giam nhiém.

- S bam dinh Sertoli-tién tinh trung

O chudt cong bi trc ché testosterone, tinh tring thuén dai s& khong c6
mdt vi cac tinh trung tron da bi tdch sém khoi t€ bao Sertoli. Cac nghién ctu
trén chudt nhat hypomorphic AR c6 hoat tinh AR giam ciing da chi ra sy lién
két cia té bao Sertoli va tinh trung thuon dai khong dwogc duy tri va cac té bao
mam sé bi gidi phong sém [46]. Trong giai doan VII-VIII, céc lién két giita té
bao Sertoli va céc tién tinh trung dugc tai tao khi cac tinh trung bat dau kéo dai.

O giai doan phat trién ndy, cac lién két dva trén desmosome gitta t& bao Sertoli
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va cac té bao mam chwa trwdng thanh sé dugc thay thé bang cac phirc hgp két
dinh chuyén biét ngoai bao twong (ectoplasmic specialzation — ES) manh mé
hon, dac biét 1a kién két vdi cac tinh tring thuon dai. Hai trong s6 cac phitc hgp
protein hinh thanh cac phitc hop két dinh ES giita cac té bao Sertoli va tinh
trung thuon dai (cadherin/cadhherin va a6p1-integrin/laminiy3) la cAc muc tiéu
bi anh huéng khi ttc ché androgen. Uc ché testosteron dan dén nhitng thay déi
vé mitc d6 phosphoryl hoa protein cia mot s6 protein lién quan dén ES bao
gom kinase bam dinh tap trung (focal adhesion kinase — FAK) va -catenin dan
dén sy tach roi [47]. Phosphoryl hoa tyrosin ctia B-catenin c6 lién quan vdi sy
tang phan ly caa phttc hgp cadherin/cadherin. Tang lién két véi c-Src va céac
FAK kinase do giam testosteron ciing lam gidm tinh toan ven cuda lién két
a6 1-integrin/laminiy3 [47]. Bén canh dé, cac nha khoa hoc con nhén thay hién
twgng giam biéu hién ctia mot trong tam gen ma héa cho cac phan ti¥ protein
lién quan dén ES trong treong hop khong c6 AR [40].

- Sv gidi phong tinh trung

Khi khong co6 tin hiéu testosteron, cac tinh trung trudng thanh thuwong
dwgc giai phong & giai doan VIII sé gilt lai va bi thyc bao bdi cac té€ bao
Sertoli [46]. Hoat hdéa Src da dwgc chitng minh la diéu kién can thiét cho sy
giai phong tinh trung. Src la cdu tric lién quan vé6i cac protein tao phitc hgp
két dinh ES. Scr phosphoryl héa -catenin va N-cadherin trong té bao Sertoli,
day la cac phan t¥ protein goép phan hinh thanh cac vi tri bam dinh ES vi tinh
trung thudn dai truéng thanh [40]. Sau qua trinh phosphoryl hoa [3-catenin va
N-cadherin qua trung gian Scr , hai protein nay khuéch tan ra xa nhau, lién
két té€ bao bi mat va tinh trung tredng thanh c6 thé dwgc giai phéng [40]. Phan
tich sy biéu hién gen ngay sau khi tc ché ca testosterone va FSH trén chuot
cong da gitp xac dinh dugc cac gen c6 lién quan dén s két dinh duge biéu

hién & té bao Sertoli. Cac gen nay bao gom Sparc (osteonectin) diéu hoa sw
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bam dinh tap trung, Ctgf diéu hoa sy bam dinh va twong tac vdi cac intergrin
hinh thanh lién két véi cac té bao thudn dai, Lgals (galectin 1) bao quanh cac
tién tinh tring (spermiation) va cé thé diéu hoa sy két dinh va tin hiéu qua
trung gian intergrin [40]. Hién nay chwa r6 mic do diéu hoa cta testosterone
so v&i FSH trén cac gen lién quan dén sy két dinh nay.
2.5. Vai tro cua testosterone trén cdc co’ quan dich

Bén canh cac tac dung truyén thong trén cau tric va chitc nang cta cac
co quan sinh duc, va sy phat trién co xwong, gan day nguwoi ta con noéi nhiéu
dén vai tro cta androgen lén cac co quan khac nhw mach mau, hé than kinh
trung wong, dwong tiéu hoa, hé mién dich, da, than va phoi. Sy hiéu biét vé
cac vai tro cu thé cua hormon sinh duc trén tirng mo gitip du doan nhitng lgi
ich hodc nguy co khi st dung liéu phap thay thé hormon, hodc khi st dung
cac chat doi khang hormon sinh duc trén ngudi. Cac nghién citu gan day cho
thdy tam quan trong ctia hormon giGi tinh d6i véi hé tim mach trén céa hai
gidi. Cac receptor androgen, estrogen va progesteron c6 mat trén té bao noi
mo6 mach mau, té bao co tron, va té bao co tim c6 vai tro cai thién dap ng
ctia mach mau, tang san xudt nitric oxid, giam sy hinh thanh géc tv do, va
ngan chdn qua trinh chét té bao theo chwong trinh trén cac mach mau binh
thwong. Nhiéu nghién citu da khang dinh dwgc moéi quan hé liéu lwgng-dap
ng cua cac hormon gigi tinh trén cac co quan dich khac nhau [48].
3. Co ché tac dung ctia androgen

Cac androgen nhu testosteron va DHT thé hién tac dung théng qua cac
androgen receptor (AR), mot yéu t6 phién ma phu thudc chat gan trong nhan
té€ bao va la thanh vién ctia ho receptor nhan cua steroid. Do s c6 mat rong
rai & nhiéu té bao va mo trong co thé, AR lién quan dén mét loat cac tac dung
sinh hoc bao gom céc vai tro quan trong trong su phat trién va duy tri hoat

dong cta hé sinh duc, co xwong, mién dich, than kinh va hé tao mau. Céc tin



24

hiéu tr AR 6 thé theo co ché phu thudc gan DNA (tdc dung thong qua hé
gen) dé diéu hoa su phién ma cda cac gen dich, hoac theo co ché khong phu
thudc gan DNA (tac dung khong thong qua hé gen) dé khdi dong mot loat cac
hoat dong trong té€ bao nhw sw phosphoryl héa chuéi tin hiéu truyén tin thit 2.
3.1. Cdu truc cua androgen receptor

Gen AR ndm trén canh tay dai cia nhiém sac thé X (locus Xq11-Xq12).
Vung ma héa protein cé 2757 nuceotid nam trong 8 exon, vGi cac intron cé
kich thwéc dao dong tir 0,7 dén 2,6 kb. Gen AR ma hoéa cho phan tr protein
AR c6 trong lwvgng 110 kDa va c6 chiva 919 amino acid [41].

X CHROMOSOME qll-12

GENE __---~ Tl
5' Introns: 1 2 3 4 5 3
<{ 1 ] 2] El “ eH7He]
Intron size (kb): >26 >15 26 56 4.8 0.80.7
cDNA
-] Exons: 1 | 2 /3] 4 |s5]|e|7]8}>
Exon size (bp): 1613 152 117 288 145 131 158 155
DNA-binding

RECEPTOR PROTEIN
Domains Transcription-regulation Hinge Steroid-binding
NHZ_ . ”-COOH
sttt & 5

Hinh 3.1 Cau tric gen md héa cho androgen receptor [49]

Giong nhu cac thanh vién khac cia ho receptor nhan, AR bao gom ba
domain cdu tric chinh: (i) domain diéu tiét viéc sao chép tai dau tan cung N-
terminal (NDT) da dwgc ma héa béi exon cudi cung. C6 mot vung ban 1é nho
(vung hinge) nam gitta LBD va DBD. Ca ba domain déu c6 vai tro quan trong
do6i véi chitc nang ctia receptor. So sanh gitta cac thanh vién khac nhau cta ho

receptor nhan, DBD la domain dugc bao ton nhat, trong khi d6 NDT c6 sw
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bién do6i 16n giita cac receptor khac nhau. Ving DBD cua tat ca cac receptor
nhan cta hormon steroid déu c6 chita hai “ngén tay’”” kém gitp nhan biét cac
trinh ty cu thé trén DNA. Cac “ngon tay” kém tao thudn lgi cho DBD gan
tryc tiép vao vung promoter va enhancer ctia cac gen dugce diéu hoa bdi AR,
t* d6 kich hoat chitc nang cia NTD va LBD dé kich thich hoac ttc ché sy
phién ma cua cac gen nay [49], [50], [51].

Androgen Receptor

Activation function 1 {AFL) Activation function 2 (AF2)

DMNA interaction site

WT transcriptional activity
' Constitutive S
transcriptional activity

N-Terminal Domain : i NL5 Bmd DHT

Assoclates with chaperonas
I and co-regulators

AR dirnerization AR dimerization

ARE Binding

Hinh 3.2. Cdc domain chirc nang khdc cua androgen receptor [51]

DNA binding domain (DBD); H - hinge region; AF-1 transcriptional
activating function 1; AF-2 transcriptional activating function 2; NLS-
nuclear localization signal; NES-nuclear export signal

Poan chitc nang hoat héa khong phu thudc chat gan AF-1 (activation
function 1) nam trén NTD la doan can thiét cho hoat dong t6i da cia AR.
Poan chitc nang hoat héa phu thudc chat gan AF-2 (activation function 2)
nam trén LBD c6é vai tro trong sw hinh thanh vi tri gan chat dong diéu hoa
(coregulator) cling nhw déng vai tro trong sy hinh thanh vi tri gan chat dong

diéu hoa (coregulator) cling nhw déng vai tro trung gian trong sy twong tac
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tre tiép gitta dau tan cung N-terminal va C-terminal (twong tac N/C). Tin
hiéu dinh vi nhan (nuclear localisation signal — NLS) nam & gitta DBD va
vung ban Ié, chiu trach nhiém ti€ép nhan cac thong tin tir receptor vao trong
nhan; trong khi dé tin hiéu xudt ngoai nhan (nuclear export signal —NES),
nam & LBD giip duwa AR quay trd lai té€ bao chat sau khi AR khong con gan
vdi chat gan [51].

3.2. Tdc dung cua androgen thong qua hé gen (genomic)

Khi khong cé chat ran, AR nam trong té€ bao chat, duwgc lién két vai
protein shock nhiét va cac protein chaperone. Cac androgen gan véi AR dan
dén thay do6i hinh dang AR, phan ly cac protein chaperone va bdc 10 vi tri cia
NLS. Phitc hgp androgen/AR di chuyén vao trong nhan té bao, tai day phirc
hop nay sé dugc dimer hoa va gan vdi cac yéu to6 dap ing androgen (androgen
response elements — ARES) trén cac gen dich dé diéu hoa qua trinh phién ma
gen. Hoat dong phién ma lién quan dén phitc hgp androgen/AR con dugc diéu
hoa bdi cac protein dac hiéu dwoc goi la cac chat dong diéu hoa. Cac chat
dong diéu hoa gan vdi AR da dwoc hoat hoa trén LBD nham muc dich cam
tng (coactivator) hodc c ché (corepressor) su phién ma gen thong qua nhitng
bién do6i cua chromatin va histone.

3.3. Tdc dung cua androgen khong thong qua hé gen (non -genomic)

Phttc hgp androgen/AR ciing c6 thé truyén tin hiéu thong qua con duong
khong phu thudc gan DNA. Tac dung cia androgen théng qua cdm ng nhanh
chudi truyén tai tin hiéu vGi cac chat truyén tin thit hai, bao gom ERK, Akt va
MAPK da dwogc xac dinh & mot s6 dong t€ bao. Nhitng tac dung nay thuwong
xdy ra trong vai gidy tdi vai phut, qua nhanh dé lién quan dén hoat dong cua
DBD dé diéu hoa qua trinh phién ma va dich ma cta cac gen dich. Tac dung
trc ché gen gian ti€p cling c6 thé xay ra bang cach AR gan véi c6 lap cac yéu

t0 phién ma nhw AP-1 (activator protein-1), yéu t6 can thiét dé lam tang su
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biéu hién cta gen dich (vi du nhw Ngfr*® va Mmp-13*") khi khong gin véi
DNA [51].

Nhiéu bang chitng cho thdy, c6 mdot s6 tac dong khong phu thudc gan
DNA cua androgen dugc thyc hién qua trung gian kich hoat cac protein
receptor trén mang té bao dé khéi dong con dwong truyén tin hiéu ndi bao, va
tac dung nay c6 thé xady ra ngay ca khi nong dé androgen thap. Hién nay da
xac dinh dugc sw c6 mat clia cac receptor trén bé mat té bao lién quan dén tac
dung khong phu thudc gan DNA cua oestrogen va cac progestin trén nhiéu moé
va loai té bao, tuy nhién, cac receptor AR trén chwa dwgc nghién citu rong rai.
Gan day, phan t protein ZIP9 (iron-regulated transporter-like protein 9) dwoc
xac dinh la dong vai tro trung gian cho tac dung cua androgen gay apoptosis
cac té bao nang buong tritng [52], t€ bao ung thu tuyén tién liét va ung thw vi
[53]. Receptor GPRC6A ghép cap vdi G-protein cling dwgc chitng minh la co
lién quan vdi tac dung khong phu thudc gan DNA cta testosteron gay
phosphoryl héa ERK trong té bao dém tiy xwong va té bao ung thw tuyén tién
liét trén in vitro [54]; nhwng dong thoi, mot nghién citu gan day da bao cao
thém rang, hormon c6 nguon goc tir tay xwong, osteocalcin ciing lién két vGi
GPRCG6A trén té bao Leydig cuda tinh hoan va kich thich san xuat testosteron
[55].

Cac tac dong khong phu thudc gan DNA ctia AR da dugce ghi nhan trong
nhiéu loai té€ bao khac nhau trén in vitro. Trong cac tao cot bao va huy cot
bao, LBD cua AR nhanh chéng phosphoryl hoa Src va ERK nham gdy ttc ché
apoptosis, do do kéo dai doi song cta té bao [56]. Sy c6 mat cia DHT lam
tang sy phat trién ctia cac té bao giong tao cot bao bang cach hoat héa nhanh
con duong tin hiéu Akt [57]. Kich hoat cac con duwong khong phu thudc gan
DNA con duge quan sat thay trén cac 6ng co (myotube) cia chudt cong dwgc

diéu tri vGi androgen, vé6i sy gia tang khoi lwgng inositol triphosphate (IP3)
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va nong do calci ndi bao sau khi bo sung testosteron [58]. Cac con dwong tin
hiéu AR khong phu thudc gan DNA ciing dugc xac dinh & trén céac té bao co
tim trén in vitro. Mot nghién cttu gan day ciling chi ra rang, tam nhi trai c6 lap
ctia chudt cong dugc st dung DHT c6 sy gia tang dap wng cardiotonic véi
tang hoat tinh cta ornithine decarboxylase [59]. P6i v6i nghién cttu in vitro
trén cac té bao ung thu tuyén tién liét, sy phosphoryl héa Akt ctia AR dan dén
trc ché cac gen dich ctia AR, vi du nhw p21, va gidm apotosis qua trung gian
androgen/AR, c6 thé lién quan dén sy tc ché twong tac gitta AR va cac chat
dong diéu hoa AR [60].

Phan 16n cac nha nghién citu vé tac dong khong phu thudc gan DNA cua
AR la nghién cttu in vitro, chwa c6 nhiéu cac nghién cttu in vitro dwoc thuc
hién. Mot s6 nghién citu da ghi nhan cac tac dung khéng phu thudc gan DNA
ctia AR bao gom gian dong mach vanh nhanh [23] va su tredng thanh ctua
noan bao trén in vitro [61]. Tac dung cua androgen thong qua mot AR trén
mang té bao thiic day qua trinh apoptosis va gidm kich thuwéc khéi u cé nguén
goc tir dong té bao ung thu tuyén tién liét LnCap cling da dwgc mo ta trén in
vitro [62]. Mdc du y nghia sinh ly cta cac tac dung khong phu thudc gan
DNA cta AR chwa duge xac dinh day dua, c6 mét so gia thuyét cho rang cac
tdc dung nay doi 1ap véi tac dung gan DNA, va dong vai tro nhw mot “day

phanh” dé diéu chinh hoat dong ctia androgen trén cac mo dich [51].
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Genomic Non-Genomic

C(SIJ androgen steroid
\

activation of other NRs and TFs

cytoplasm

Hinh 3.3. Co ché tdc dung thong qua hé gen va khong thong qua hé gen

cua androgen [63]

AKT, serine/threonine-protein kinase; AR, androgen receptor; ARE,
androgen response element; Co, cofactors of AR, either activators or
repressors of transcription; HSP, heat shock protein; mAR, membrane-bound
AR; NR, nuclear receptor; PI3K, phosphatidylinositol 4,5-bisphosphate 3-
kinase; Ras/Raf/ERK/MAPK, kinase signaling pathway; Src,proto-oncogene

tyrosine-protein kinase; TF, transcription factor

4. Loi ich ctaa diéu tri testosteron

St dung liéu phap testosteron thay thé, dé dwa nong do testosteron mau
tré vé binh thwong co6 thé cai thién dwgc rat nhiéu triéu chitng cta suy sinh
duc. Nhitng lgi ich c6 thé ké dén la thay doi thanh phan co thé (tang khoi
lwong co, giam khoi lwgng md& ndi tang, gidm lwgng mad tw do), tang mat do
khoang xwong, cai thién sung man (well-being), cdi thién nhan thitc khong

gian (spatial cognition), cdi thién chat Iwgng song, duy tri cac dac tinh sinh



30

duc thi¢ phat, cai thién tinh duc va chitc nang gigi tinh. C6 mot s6 bang chitng
vé lgi ich cna liéu phap hormon doi véi hoi chitng chuyén héa (béo phi, tang
huyét ap, r6i loan lipid mau, gidam dung nap dudng huyét va khang insulin).
4.1 Trén ham muon, hanh vi va chirc nang sinh duc

Céc nghién ctu hoi citu va nghién cttu truong hop da cho thay lgi ich
cta liéu phap bd sung testosteon trén ham muon tinh duc, khd nang cuwong
dwong va xuat tinh. Mot nghién citu da trung tdm cho két qua liéu phap bo
sung testosteron lam tang chi s6 IIEF, ham muon tinh duc, sy hai long khi
giao hop sau 6 tuan diéu tri [64]. Hiéu qua cai thién triéu ching tinh duc phu
thudc nhiéu vao nguyén nhan gay suy sinh duc: liéu phap bo sung testosteron
khong that su hiéu qua & nam gidi c6 nong do testosteron binh thuwdng nhung
c6 thé cai thién dap tng vdi thudc ttc ché PDES & bénh nhan nam suy tuyén
sinh duc.
4.2. Trén cam xuc, tam than

R6i loan cam xtc cling la mot triéu chitng cua suy sinh duc. Cac nghién
cttu dich té cho thdy c6 moi lién hé duwong tinh gitta nong do testosteron va cam
xuc. Mot nghién cttu ctaa Barrett-Connor, Von Muhlen va cong su (1999) cho
thdy nam gidi cao tudi bi tram cam c6 nong do testosteron thap hon so véi
nhom chitng khong tram cam. Hon nita, tinh trang suy sinh duc gay ra béi liéu
phap thiéu hut androgen & bénh nhan ung thw tuyén tién liét cling lam tang ty 1é
tram cdm & nam gigi. Mdc du cac két qua vé diéu tri tram cadm cho nam giGi
bang testosteron cho nhitng két qud mau thuan nhau nhwng c6é nhiéu bang
chitng cho thay diéu tri bang testosteron cho bénh suy sinh duc muén & nam
gigi cai thién dang ké dén tam trang va cam xuc.

Mot s6 nghién ciu cho thdy bénh nhan nam diéu tri bang testosteron c6

thé céi thién triéu chitng tram cam. Phan tich meta dir liéu thu dugc tir cac thir
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nghiém lam sang c6 do6i chitng, ngau nhién cho thay testosteron cé tac dung
tich cyc trén tam trang cta bénh nhan [75].
4.3 Trén co, xuong

Liéu phap b6 sung testosteron khong chi 4p dung phuc héi néng do
testosteron, cdi thién ham muon, hanh vi va chitc nang sinh duc ma con co6 tac
dung tich cyc 1én mot s6 co quan, chirc nang khac ctia co thé.

Mot sO th? nghiém lam sang ngau nhién cho thdy mdi lién quan gitta
nong do testosteron phuc hoi véi khoi co va sitc manh cia co [65]. Két qua
twong ty cling thu dugc tw phan tich meta-analysis danh gia vai tro cua
testosteron ngoai sinh vai mat do khoang ctia xwong [66].

Mat do xwong & nam gi6i cao tudi gan lién vdi sy giam nong do
androgen ndi sinh. O nguoi tré, nong dd testosteron cé lién quan dén kich
thwéc xwong. Nhu vay, co thé thay vai tro ctia testosteron trong viéc xac dinh
khoi lwgng xwong dinh va bao vé nam gidi khoi bi loang xwong.

Nhiéu tht nghiém lam sang dwgc thye hién da chitng minh hiéu qua cta
viéc diéu tri bang testosteron lén mat do khoang xwong va cau truc xwong.
Nhitng tac dung nay thé hién ro rang hon trong cac thir nghiém lam sang kéo
dai. Cac két qua nghién citu cho thay liéu phap b xung testosteron thich hgp
sé lam cho mat do khoang xwong tré nén binh thwong, nhitng tac dung chi co
duwgc sau 2 nam hodc hon. Mt nghién cttu phan tich meta vé tac dung diéu tri
cuia testosteron trén mat do khoang xwong ciing dwa ra két ludn rang
testosteron lam tang rd mat do khoang xwong lén 2,7% & vung cot song lung
(lumber spine) nhuwng khong thay doi dang ké & vung xwong hong. Két qua tw
nhitng thit nghiém 1am sang d6i chitng ngau nhién nay cho thay loi it khiém
ton cua liéu phap diéu tri bang testosteron 1én mat do khoang xwong, diéu do
c6 thé do cac bénh nhan tham gia vao nghién cttu chwa thye sy bi suy sinh

duc va thoi gian theo doi qua ngan, chwa da dé danh gia tac dung day du cua
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testosteron. Nghién cttu phan tich gép cho thay su gidm rd sw c6 mat cia yéu
t0 hily xwong, song cac yéu t6 tao xuwong thi khong thay doi, goi y rang co ché
ban dau cua testosteron doi véi mat do khoang xuwong cé thé la do gidm cac
yéu to hiy xuwong.
4.4. Lgi ich khdc

Nhiéu bénh nhan ngwoi 16n suy tuyén sinh duc thuwong kém theo tinh trang
6m yéu, béo phi, r6i loan chuyén héa hodc cic bénh kém theo khéc. O nhitng
bénh nhan nay, viéc thay doi 16i song, giam can, diéu tri bénh ly kém theo cling
rat quan trong. Liéu phap bo sung testosteron khong chi cdi thién chitc nang sinh
duc ma con cai thién thanh phan co thé, tinh trang chuyén héa va toan trang cta
bénh nhan [67].

Testosteron thay doi thanh phan co thé, gidam khoi lwgng m& (fat mass)
va tang khoi lwgng phan co thé khéng phai m& (lean body mas). Mot so
nghién citu cho thdy testosteron gidam dang ké md& than va m& eo cta bénh
nhan. Sau 3 thang diéu tri, bénh nhan céi thién dwgc can nang (dat s6 can
nang thich hgp) va chi s6 co thé (BMI) [66].

Testosteron da lam tang khoi lwgng co va giam khoi lwgng md, dac biét
ma& noi tang, do dé lam gidm béo phi, dac bioeetj la béo phi trung tam trén
quan thé nam gidi khac nhau ké ca trén ngwoi cao tudi. Diéu nay rat quan
trong bdi vai tro ctia md noi tang da dugc biét dén nhw 1a nguy co cta héi
chiing chuyén héa, dai thdo duwong va cac bénh ly tim mach.

Hoi tritng chuyén héa dugc dac trung bdi mot loat cac yéu to nguy co
tim mach nhw béo phi trung tam, tang triglycerid, giam HDL, tang huyét ap,
tang duwong huyét lic doéi, tang insulin mau. Gan day, mo6i quan hé giita suy
sinh duc véi réi loan chuyén héa va bénh tim mach ngay cang dugc chd y
nhiéu, dat ra nhitng van dé mdi trong chan doan va diéu tri. Mac du cac yéu to

vé dia ly, dao dirc, 16i s6ng, tudi va gidi déu anh hudng dén hoi chitng chuyén



33

héa, song nong do testosteron thap la nguy co dang ké cua hoi tritng chuyén
hoéa ¢ nam gidi.

Liéu phap bd sung testosteron c6 anh hwéng tich cuwc lén kiém soat
glucose mau va lipid mau, tinh trang khang insulin, m& noi tang & bénh nhan
roi loan dung nap glucose, dai thdo dudong hodc roi loan lipid mau [68]. Phan
tich meta va cac nghién citu hoi cttu cho thdy méi quan hé gitta gidm néng do
testosteron v@i tang ti 1€ ti vong do bénh ly tim mach.

Co su khac nhau r6 rang vé moi quan hé giita gidi tinh va bénh ly tim
mach. Ty 1€ t&t vong va tai bién do bénh mach vanh & nam cao gap 2,5 dén 4,5
lan so v6i nit. Tudi trung binh ma nam gi¢i bat dau mac nhéi mau co tim thap
hon nit 5 tudi. Ngay ca khi da diéu chinh cac yéu t6 nguy co, ty 1€ tit vong do
bénh mach vanh & nam van cao hon ¢ nit 2 1an [1], [69].

Nhiéu nghién cttu lam sang cho thdy cé moéi lién quan gitta nong do
testosteron thap véi sy tang ti 1€ tai bién hay t* vong do tim mach, hon thé
nita, mot s6 nghién cttu con cho thdy cé moi lién quan giita liéu phap gay
thiéu hut androgen (trong diéu tri ung thw tuyén liét tuyén) vdi ti 1é cao mac
bénh tim mach, ké ca nhoi mau co tim va ti¥ vong do tim mach [19]. Nhw vay,
rd rang c6 moi quan hé giita nong do testosteron thap vdi ti 16 mac bénh tim
mach cao & nam gidi. Nong do testosteron thap ciing lién quan dén cac tai
bién mach mau nao [77].

Liéu phap bd sung testosteron cho nam gigi mac suy sinh duc kém cac
bénh tim mach cho thay testosteron cai thién dang ké cac bién c6 tim mach
nhw gidm con dau that ngyc, gidm suy tim, cai thién dwgc cac nghiém phap
gang sirc trong tim mach [19]. Tac dung bdo vé cua testosteron c6 thé la do
tac dung gian mach thit phat theo kiéu déi khang kénh calci & té bao co tim,
tac dung nay da duwgc chitng minh trén dong vat thuwc nghiém. Ngoai ra, nhiéu

tac gia cling dé cap dén vai tro cua testosteron tdi sy giam do day ndi mac
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dong mach canh (CIMT: carotid intima —media thickness) va sy tang tan tao
mach [68], day la nhitng yéu t6 gép phan dang ké trong bénh ly mach vanh.

Lgi ich cna liéu phap testosteron duwgc thé hién ca khi ding ngan ngay lan
dai ngay, & ca liéu thap lan liéu cao. Tuy nhién chuwa c6 nghién citu nao dua dai dé
danh gia tac dung ctia testosteron trén ty 1€ tir vong do cac bién c6 tim mach.

5. Cac dang bao ché

B0 sung testosteron nén dwgc dung & dang tw nhién. Mot s6 tac dung cta
testosteron thé hién ngay sau khi bién doi estrogen hoac DHT dud6i tac dung
cia enzym aromatase hodc 5Sa-reductase twong ng. Cac tac dung khac xuat
hién mot cach doc lap vdi tac dung kinh dién ctia AR cua testosteron, chang
han nhu tdc dung gian mach thong qua mang té bao. Vi thé muén c6 dugc tac
dung nay, testosteron phdi chiu sw chuyén hoa b&i nhitng enzym trén va c6 thé
tac dung theo co ché khong thong qua AR. St dung cac testosteron ti nhién
dam bdo dugc diéu nay va lam giam tac dung khong mong muon khong lién
quan dén hormon.

Hién nay c6 rat nhiéu ché pham cua testosteron (dwdi mot so6 dang bao
ché khac nhau vé duong dung, dugc dong hoc va tic dung khdong mong
muon) dwgc khuyén cado diéu tri, viéc lwva chon dwgc ché pham nao la phu
thudc vao bénh nhan.

Tuy nhién khi quyét dinh chon liéu phap b6 sung testosteron, bénh nhan
phéi dugc yéu cau kiém tra déu dan it nhat 3 thang mot 1an trong nam dau tién
dé danh gia dap tng lam sang véi diéu tri, nong do testosteron va tac dung
khong mong mudn ctda thudc, dac biét nguy co gay ung thu tuyén tién liét.

Cac ché pham testosteron c6 san trén thi tredng hién nay bao gom: dang
uong, dang tiém bap, viém cay dudi da, vién ngam trong ma, dang gel hoac

dang miéng gian trong da.
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5.1. Dang uéng

Cac ché pham testosteron dwong uong khong pho bién lam béi suw
chuyén héa qua gan lan dau cao lam thudc mat tac dung.

Mac du testosteron undecanoat dwgc hap thu vao hé thong lympho nhiéu
hon la vao mau va thuy phan tao ra testosteron ty nhién, nhitng hiéu qua cua
testosteron undecanoat duwong udng bi han ché bdi sinh kha dung khong 6n
dinh, nong do hormon dao dong trong mau va thoi gian ban thai ngan dan dén
phdi dung nhiéu liéu trong mdt ngay [69], [70]. Cac dang testostron duwong
udng khac nhau nhu 17a-methyltestosteron va fluoxymesterone lai gay ddc
cho gan, do dé thudc ndy khong c6 mit trén thi trudng Chau Au. Mesterolon,
moi lan xudt dihydrotestosteron lai chi c6 mot phan tdc dung cta androgen
nén hién nay it dung.

5.2. Dang tiém bap

Dang testosteron tiém bap lan dau tién dugc gidi thiéu cach day hon 50
nam. Trong nhiéu nam gan ddy, diy la dang dung phdo bién nhét cda
testosteron c6 thé do gia thanh ré va thuan tién cho viéc diéu chinh liéu. Cac
ché pham testosteron tiém bap thwong & dang ester hoa. Ester hoa testosteron
¢ vi tri 17p hydroxyl lam tang tinh tan trong lipid cta cac phan ti¥ nay va kéo
dai tac dung cuaa thuoc [1], [69].

Cac dang testosteron thwong dugc dung dé tiém bap tdc dung ngan bao
gom testosteron propionat, testosteron cypionat, testostron enanthat.

Trén in vivo, cac dang ester nay thuy phan giai phong ra testosteron ty
nhién. Téc dung testosteron phu thudc vao chiéu dai chudi ester, vi vay cac
testosteron ester khac nhau c6 thoi gian ban thai va thoi gian tac dung khac
nhau.Testosteron propionat can phdi dung 2-3 ngay mot lan, trong khi

testosteron enanthat va testosteron cypionat chi can tiém cach nhau 2-3 tuan.
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Testosteron la dung dich tan trong dau, dwgc hap thu, chuyén héa va thai trie
nhanh kém tac dung. Cac ester cua testosteron it phan cwc hon, dwgc hap thu
tw ti nén duy tri tac dung dai [1], [70].

Cac ester cua testosteron thuong duwgc bao ché duwéi dang dung dich dau,
dung dwong tiém bap dé kéo dai tac dung. Liéu thuwong dung nhu sau:

-Testosteron cipionat 50 dén 400mg moi 2 dén 4 tuan.

-Testosteron enantat 50 dén 400mg moi 3 dén 4 tuan, hodc liéu khdi dau
250 mg moi 2 dén 3 tuan, sau do6 dung liéu duy tri moi 3 dén 6 tuan.

- Testosteron propionat dén 50mg dén 2 dén 3 lan mot tuan.

-Testosteron undecylat 1g moi 10 dén 14 tuan.

Nhugc diém cia cac dang tiém nay la nong do testosteron trong mau
thwdng tang cao hon nguwdng sinh ly & nhitng ngay dau sau tiém va nong do
day thap hon nhitng ngay trudc dot tiém tiép theo, khién cho cac triéu chitng
cta suy sinh duc quay tr@ lai trong nhitng ngay nay. Két hgp véi cac ester tac
dung ngan va kéo dai nhw Sustanon khac phuc dwge nhitng diém nay nhung
cho du liéu khéi dau cia cac san pham nay la kha cao khong gay bat cit mot
si tang nong do hormon nao trong suat thdi gian diéu tri.

Gan day, testosteron undecanoat (trwdc kia dung dwong udng) va
testosteron buciclat da dwgc phat trién dwdi dang tiém bap tac dung kéo dai.
Testosteron buciclat duy tri tdc dung vd&i khoang cach 12-16 tuan va
testosteron undecanoat trong dau thau dau dugc dung véi khoang cach 12
tuan. Nhitng dang tac dung kéo dai nay tao ra mét nong do hormon sinh ly
hon trong moi chu trinh diéu tri. Nhuwgc diém cia dang testosteron kéo dai la
khong thé cham ditt diéu tri khi tdc dung khong mong mudn xuat hién (nhw

ung thu tuyén tién liét).
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5.3. Dang cdy duéi da

DPay la dang dung tir kha 1au cna liéu phap bo sung testosteron thay
thé, dwoc gidi thiéu tir nhitng nam 1940. Ci¢ 4-6 thang mot lan, c6 3 dén 6
vién testosteron 200mg duwgc cay dudi da sé cho mot nong do testosteron sinh
ly 6n dinh trong mau trong mot thoi gian dai. Tuy nhién phwong phéap nay can
si can thiép ctia phau thuat, c6 thé gy dau, nhiém trung va phan tng day
thuoc ra khoi vi tri cdy. Mat khéc, cling giong nhw cac dang dung kéo dai
khac, tac dung dai nhu vay sé thuan 1gi cho bénh nhan nhung khong cho phép
chdam duit diéu tri khi tdc dung khong mong mudn xuat hién, chang han nhw
bénh nhan bi ung thw tuyén tién liét [72], [73].
5.4. Dang dan duéi da

Dang bao ché testostron qua da c6 2 dang la miéng gian trén da va gel boi
trén da.

Dang déan qua da lgi dung tinh chat hap thu hormon steroid 6n dinh ctia
da dwoc phat trién tir nhitng nam 1990. Dang nay lam tang nong do testostron
lén trong gidi han binh thwong va gan giong vdi gidi han sinh ly. Lic dau, cac
miéng dan qua da biu dwgc st dung, véi thuan lgi 1a hap thu thuéc & ving nay
la twong d6i nhanh. Nhitng miéng dan nay c6 dién tich tir 40 dén 60cm? va
yéu cau bénh nhan phai thwong xuyén cao sach 16ng ving biu. Hon nita, do
hoat tinh ctia enzym 5a-reductase & vung da biu cao nén sy tao thanh DHT &
day kha 16n, lam cho néng d6 DHT tang cao hon so v6i ngudng sinh ly. Sw
tang DHT lau dai c6 thé anh huwéng khong tot tGi tuyén tién liét, mac du trong
nhiéu nan khong ghi nhan duoc tac dung phu nghiém trong ctia duwong dung
nay [79].

Ngoai ra, cac miéng dan ¢ vung da khac nhau ciing da xuat hién, chi can
dung mot lan mot ngay. Cac miéng dan da nay cling tao ra mot nong do

testosteron sinh ly va khong gay néng do cao DHT, tuy nhién kha nang hap
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thu thap hon nhiéu so véi miéng dan da biu truyén thong, do dé cac ta dugc
can phai dwoc thém vao dé lam tang hap thu, diéu nay lai dan dén sy kich ng
tai cho, viém da do tiép xtic.

5.5. Gel boi trén da

Bén canh dang miéng dan qua da, cadc ché pham dang gel dung qua da
cling dugc st dung. Cac ché pham nay duwgc dung mot 1an mot ngay, dung &
nita trén cta co thé va liéu co6 thé dugc diéu chinh dé tao ra nong do t6i wu.
Ché pham dang gel cung cdp mot nong do testosteron on dinh trong gidi han
sinh 1y va khong gay kich t‘ng da nhu cac dang dan qua da khac. Tuy nhién,
testosteron dang gel cling gdy mot nong do DHT cao hon binh thwong & trong
huyét twong, cé thé la do nong do enzym 5a- reductase cao ¢ da va can yéu
cau miéng dan gel trén mot bé mat rong hon [72]. Thém vao do, cac bénh
nhan nay yéu cau khong tam rira trong vong 6h sau khi dung.

Ca dang miéng dan va dang gel dung qua da dé can than trong tranh
nhiém testosteron cho nhitng ngwoi khac khi tiép xtc vdi viing da c6 thudc.
5.6. Dang hdp thu qua niém mac md

Bén canh cac dang duong udng, tiém bap, qua da, con cé tac dung bao
ché dé hap thu testosteron qua niém mac ma. Hap thu thuéc & dwong nay
tranh dugce chuyén héa qua gan bwdc dau vi thudc dwgce hap thu qua tinh
mach dé vao thang tuan hoan chung va tao ra testosteron sinh ly 6n dinh [67].

Diéu tri bang dang thudc nay phuc hoi lai nong do testosteron mau trong
vong 4 gid sau khi dung va nong do on dinh trong vong 24 gio. Nong do
testosteron trung binh duy tri trong giéi han sinh ly [73]. Nhin chung, vién
testosteron dinh trong ma dwgc dung nap tét véi tdc dung khong mong mudn
l6n nhat la kich ¢ng tai cho, tuy nhién tdc dung nay cling khong thuwong

xuyén, thuong nhe hodc trung binh nhwng ciing it khi dan dén ngirng diéu tri.
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Bang 5.6. So sanh wu diém, nhwgc diém cua cac dang ché pham

testosteron dung trong diéu tri suy sinh duc nam

Dang bao ché Uu diém Nhuoc diém
Dang udng -Thuan tién -Nong do khong sinh ly
(undecanoat) -Tw dung duogc -Thoi gian tac dung ngan

-Can dung nhiéu lan trong
ngay
Tiém bap -C6 thé ngirng thuéc khi | -Nong do khong sinh 1y,

(Liéu chuan)

gap tac dung khong mong

muon

dao dong; gitra 2 lan tiém,

nong do thap

Tiém bap
(Tac dung kéo
dai)

-Nong do sinh 1y 6n dinh.

-Khéng thé dado nguwgc diéu
tri, khong ngirng thudc duoc
khi gdp tac nhan khong

mong muon.

Vién cay duéi
da

-Khéng phai dwa liéu
thwong xuyén
-Nong do sinh ly, 6n dinh

-Nhiém trung quanh vién
cdy

-Phan &ng doi vdi vién cay
-K¥ thuat dat thuoc can
chuyén khoa

-Khong ngirng thudc dugc
khi gdp tac dung khong

mong muon.

Miéng dan /
gel qua da

-Nong do sinh 1y 6n dinh
-Thuan tién

-Tw dung duoc

-Thwong gay kich tng da,
nguy co lay nhiém nguai
nay sang nguoi khac.
-Phai dung thwong xuyén

Vién ngam

trong ma

-Nong do sinh ly
-Thuan tién

-Ty dung dugc

-C6 thé gay kich tng tai cho
-Phai dung thwong xuyén

6. Tac dung khong mong mudn cua testosteron
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6.1. Bénh ly tuyén tien liét

Sy phat trién binh thwong cta tuyén tién liét phu thudc vao testosteron
thong qua AR nén nhitng bat thwong trong sinh tong hop hormon hay nhitng
dot bién gay bat hoat gen cdu tric AR déu anh hudng dén sy phat trién cua
tuyén tién liét. Chinh vi vay, trong liéu phap b6 sung testosteron diéu tri suy
sinh duc nam giGi cao tudi, viéc xem xét dén nguy co phat trién tuyén tién
liét, ké ca lanh tinh va ac tinh déu rat quan trong.

Tuy nhién, cac nghién citu vé tac dung cua testosteron trén tién liét tuyén
khi diéu tri cho nhitng bénh nhan suy sinh suc déu khéng cho thay cé sy tang
bat thwong ca triéu chitng 1am sang 1an thu thiye thé lién quan dén tuyén tién
liét, tuy nhién trong mot nghién ctru, c6 sy tang kich thwdc tuyén tién liét 1én
12%. Trong da s6 cac nghién citu, khong thdy c6 anh hwéng cta testosteron
lén nong d6 PSA, nhung cling c6 mot s6 nghién cttu cho thdy néng do PSA
tang nhe mot cach c6 y nghia so v4i nhém chitng, mac du sy tdang nay van
nam trong giGgi han binh thwong. Sy tang nong d6 PSA nay khong phu thudc
vao nong do testosteron & thoi diém ban dau [73].

Mac du thiéu dit kién 1am sang vé moi quan hé giita liéu phap bo sung
testosteron v@i bénh cuda tuyén tién liét, song tat ca nhitng nguy co lién quan
dén bénh tién liét tuyén van phai dwoc can nhac va dugc giam sat rat can than
trong khi diéu tri bang testosteron. Cac khoi u khac lién quan dén dap tng vé6i
androgen nhu ung thw vii, ung thw gan nguyén phat cling can dwgc chong chi
dinh vdi liéu phap bo sung testosteron [73].

6.2. Phi dai tuyén vu va ung thu vii 6 nam gioi

Phi dai tuyén vu (Gynaecomastia) la sy phat trién bat thwong cta tuyén
vl & nam gidi dan dén phi dai tuyén vi.Nguyén nhan cta hién twong nay
thwong dwgce cho la do sy mat can bang hormon gidi tinh. Thong thuong trong

liéu phap bo sung testosteron, ty 1€ giita estradiol va testosteron van dwgc duy
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tri @ mitc binhg thuwong, do dé6 khong gay qua san tuyén vi, song mot treong
hop phi dai tuyén v c6 thé xay ra, dac biét khi st dung testosteron enanthate
hodc cypionate. Trong nhitng trirong hgp dé can phai giam liéu.

Ung thu vi ¢ nam gidi la bénh hiém gap & nam véi ty 1€ 1% trong tit ca
cac bénh ung thv ¢ nam gidi. Ti 1€ cao gdp & nam gigi bi hoi chitng Klinefelter.
Testosteron chong chi dinh & nam gidi c6 tién st hodc dang bi ung thw vi. Moi
quan hé giita liéu phap testosteron va ung thw & nam gi¢ dugc bao cdo & mot s6
bénh nhan [26], tuy nhién, chva c6 da bang chitng dé chitng minh moi lién
quan nay.

6.3. Bénh ly tim mach

Nhiéu nghién cung cap bang chitng rang tinh trang suy giam testosteron
cung nhu rdi loan cwong dwong c6 thé 1a cac dau hiéu chi diém cta bénh tim
mach. Do do6, bénh nhan suy giam testosteron can duwgc danh gia dé phat hién
va diéu chinh cac yéu t6 nguy co tim mach nhw 16i song, ché do an, luyén tap
, thudc 14, tang huyét ap, dai thdo duong, roi loan lipid mau....

Mot nghién ctitu c6 doi chitng véi gia duwgce va hai nghién citu quan sat
cho két qua liéu phap bd sung testosteron tang bién c6 tim mach ndang nhw
nho6i mau co tim cdp, hoi chitng mach vanh cap, dot quy , suy tim, ti vong do
tim mach, Tuy nhién, cAc nghién cttu nay con c6 mot han ché, chwa da dé di
t6i két luan chac chan.

Tréi lai, cac nghién cttu quan sat lai cho két qua bénh nhan c6 bién co
mach vanh cé nong do testostron thap co6 ti 1é tr vong cao hon; liéu phap bo
sung testosteron gitip cdi thién ti 1€ sdng & bénh nhan so v&i nhom khong diéu
tri [82]. Két qua twong ty cling duge khang dinh trong mot nghién citu hoi
cttu trén 6355 bénh nhan nam diéu tri liéu phap bo sung testosteron: liéu phap
b6 sung testosteron khong tang nguy co nhoi mau co tim so vGi bénh nhan

khong stt dung [75]. M6t phan tich meta cac thir nghiém 1am sang ngau nhién
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c6 doi chitng dwa ra két luan cac dit liéu khong du dé khang dinh liéu phap bo
sung testosteron la nguyén nhan dan dén cac bién ¢6 tim mach [76].

Toém lai, hién nay chwa c6 day du bang chitng dé két ludn moi quan hé
gilta testosteron lam tang hay gidam bién c6 tim mach. Tuy nhién, can than
trong khi st dung testosteron trén bénh nhan c6 san bénh ly tim mach. Liéu
phap bo sung testosteron chong chi dinh & bénh nhan suy tim ndng do tac
dung gdy @ dich c6 thé lam nang thém tinh trang suy tim. Cac bénh nhan suy
tim bi suy tuyén sinh duc diéu tri bang testosteron phai dwoc theo doi chat
ché triéu chitng 1am sang, nong do testosteron va hematocrit [67].

6.4. Tang san hong cdu

Hau hét cac nghién citu vé liéu phap bo sung testosteron trong diéu tri
bénh suy sinh duc & nam gigi déu cho thay cé sy tang hematocrit tr 2,5% dén
5% so v6i trede diéu tri, gap & 6% dén 25% bénh nhan [77].

Sy tang hematocrit nay cé thé la do testosteron kich thich erythropoietin,
lam tang tao hong cau va lam tdng do nhét ctia mau, day co6 thé dugc coi la
nguyén nhan gay nho6i mau nio hodc nhoi mau co tim dan dén dot quy trong
khi diéu tri testosteron [8],[14]. Khi st dung testosteron, can theo doi nong do
testosteron khong vuot qua gigi han binh thuong va hematocrit khong duoc
qua 54% [67]. Khi hematocrit > 54% thi can can nhac giam liéu hodc ngirng
diéu tri cho dén khi néng d6é hematocrit tr& vé binh thuong.

6.5. Ngirng the khi ngu

MGt s6 nghién citu cho két qua diéu tri bang testosteron cé thé lam phat
trién hdi chitng ngirng thd khi ngt cho dén nay chwa c6 da bang chitng dé két
luan moi lién quan giita liéu phap bo sung testosteron véi hoi chitng nay. Tuy
vay, liéu phap bo sung testosteron chong chi dinh cho bénh nhan nging thé khi
ngu nang [67], [70].

6.6. Tang lipid mdu
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Mac du cé nhitng bao céo vé tac dung khong mong mudn cua liéu phap
testosteron doi vdi chuyén hoa lipid song cac thit nghiém lam sang lai cho
nhitng két qua d6i nguwgc. Nghién citu ctia Bagatell & Brener, 1996; Von
Eckardstein va cong su (1997) cho thay dung testosteron c6 thé lam gidm néng
d6 HDL- cholesterol va Lp(a) nhung Wang va cong s (2000) lai nhan thay
rang testosteron dang gel (twong dwong 5-10 mg mot ngay) diéu tri cho bénh
nhan suy sinh duc trong 6 thang khéng gay ra nhitng thay doi ro rét vé néng do
LDL- hay HDL- cholesterol. Whitsel va cong su (2001) thyc hien mot phan
tich gop dwa vao 19 nghién citu meta cho két qua la diéu tri bang testosteron c6
thé gay gidm nhe ca néng do HDL va LDL-cholesterol. Hon nita, nhitng 1gi ich
trén tim mach cua testosteron ciing dwgc khang dinh trong nghién cttu cua
Malkin et al (2004), khi 6ng nhan xét testosteron lam gidm nong do TNF-a,
interleukin- 1 va cac cytokin gay viém trong tuan hoan , day la nhitng yéu to
bat 1gi, thuwong tang trong bénh suy tim.

Nhw vay, mdc du chwa cé bang chitng rd rét vé nhitng bat 1gi cua liéu
phap bo sung testosteron trén bénh nhan suy sinh duc, song viéc giam sat
nong do HDL va cac lipoprotein khac cling can dat ra trong qua trinh diéu tri
bang testoterone.

6.7. Thay doi vé tam than

Nhitng thay doi vé tam than bao gom sy qua kich la mot dau hiéu duoc
nhac dén khi cé s lam dung hormon. Hanh vi kich dong, tw néi vé ban than
cung duwgc dé cap dén trong mot bai bao khi diéu tri testosteron cho bénh nhan
suy sinh duc tré tudi, song két qua nay khong 1ap lai trong mot vai nghién cttu
khac. Mac du hanh vi qua kich khéng phai la van dé noi troi cta liéu phap bo

sung hormon song van can dugc kiém soat trong diéu tri [78].
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Tém lai, véi nhitng nguy co, tdc dung khong mong muén nhu trén, can
theo do6i chat ché bénh nhan st dung liéu phap bo sung testosteron dé phap
hién s6m va xt tri kip thoi nhu trinh bai ¢ bang sau.

Bang 6.7. Theo doi khi diéu tri bang testosteron

~ Nam tiép
Co quan dich | Tham kham/ xét nghiém | Nam dau tién b
theo
Tuyén tién Tham kham tuyén tién 3 thang mot 1-2 1an/ nam
liét liét qua tryc trang bang lan
tay (DRE)
PSA 3 thang mot 1-2 lan/nam
lan
Do nhét mau | Hematocrit 3 thang mot 1-2 lan/ nam
lan
Lipid Cholesterol toan phan, 6 thang mot Hang nam
HDL. lan
LDL, TG
Mat do xwong | Po mat do xuong 2 nam mot
lan

7. Cac nghién citu vé bo sung testosteron cho cac bénh nhan du tri
buong trirng giam trong thu tinh trong dng nghiém

Balasch J. va cong s [79] nghién cttu b6 sung testosteron qua da cho
phu nit dap @ng kém vGi kich thich buéng tritng. Tac gid da st dung
testosteron vdi liéu 20pg/kg moi ngay trong 5 ngay trude khi kich thich
buong tritng. Trong s6 25 bénh nhan, 20% phai hiy chu ky va 80% da choc
hit noan. S6 noan thu duwoc la 5,8 + 0,4 so vé6i 4,6 + 0,4 noan truéng thanh.
S6 phoi trung binh ctia mo6i bénh nhan 1a 3,5 + 0,3. C6 6 truong hgp c6 thai
lam sang, chiém ty 1é 24% trén s6 chu ky kich thich bu6ng tritng va 30% trén
s6 chu ky choc hit nodn. Ty 1€ lam t6 la 16,6%. Khong cé trwedng hgp nao qua
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kich buong tritng va khong phat hién tac dung phu tai chd ciling nhw toan than
lién quan dén miéng dan testosteron. Massin va cong su [80] so sanh két qua
bo sung testosteron qua da 15 ngay truwdc kich thich buong tritng v6i nhom
chitng. Két qua cho thdy nong do testosteron tang 1én & nhom cé st dung
testosteron qua da (1,55 = 0,89 ng/ml) so v6i nhom ching (0,58 + 0,16
ng/ml). Khong cé sy khac biét vé s6 nang nodn thit cap va dap &ng buong
tritng. Tuy nhién, c6 khuynh huwéng tang s6 noan, s6 phdi va ty 1€ c6 thai &
nhém st dung testosteron. Khong phat hién tac dung phu tai ché ciing nhw
toan than & nhom st dung testosteron. Fabregues F. va cong sy [81] nghién
cttu 62 phu nit nging chu ky tredc do dap ng buong tritng kém, dwoc chia
lam 2 nhém. Nhém st dung miéng dan testosteron 2,5mg moi ngay trong 5
ngay trudc kich thich buéng tritng bang phac do dai. Nhém chitng st dung
phac do agonist flare-up mini-dose GnRH FSH liéu cao. Két qua cho thay so6
ngay kich thich buéng tritng giam, tong lieu FSH giam, ty 1€ ngirng chu ky
giam & nhom diéu tri v6i sw khac biét c6 y nghia thong ké. S6 noan thu dwoc
khong c6 su khac biét.

Kim va cong su [82] nam 2011 nghién cttu 110 bénh nhan dap tng kém
v6i kich thich buong tritng. Nhom diéu tri st dung testosteron dang gel boi
trén da vdi liéu 12,5mg moi ngay trong 21 ngay trudc khi kich thich buong
tritng bang phac d6 GnRH antagonist. Két qua cho thdy nhém diéu tri cé sy
cdi thién s6 noan, so6 phoi tot, ty 1€ lam t6, ty 1€ c6 thai 1am sang vdi sy khac
biét c6é y nghia thong ké, khong c6 tadc dung phu cta testosteron.

Nam 2014, Kim va cong su [83] nghién ctu 120 bénh nhan dap tng kém
dwgc chia lam 3 nhém ngau nhién st dung testosteron gel 12,5mg/ngay trong
thoi gian khac nhau: nhém 1 trong 2 tuan, nhém 2 trong 3 tuan, nhém 3 trong
4 tuan. Két qud la nhém st dung trong 3 va 4 tuan c6 tang AFC, tang twdi
mau budng tritng, tang s6 noan véi si khac biét cé y nghia thong ké. Ty 1€ c6

thai lam sang va ty 1€ so sinh séng tang & nhom st dung testosteron trong 4
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tuan. Nhu vay thoi gian diéu tri testosteron trong 3 hodc 4 tuan lam tang AFC
va twdi mau buong tritng, giup cai thién dap @ng buong tritng va két qua IVF
0 bénh nhan.

7.1. Thuoc Androgel st dung trong nghién ciru

Androgen dwoc dung dé diéu tri thay thé cho nam gidi bi gidam nang sinh
duc do r6i loan chitc ning cta tuyén yén hodc tinh hoan. O ngudi bénh bj
giam nang tuyén yeén, cac androgen c6 thé lam phat trién binh thudng chic
nang sinh duc.

Androgen con dugc dung cho thiéu nién nam cham day thi hodc cham
16n, song phai than trong. Thudc cling c6 tac dung gdy nam hoa tuy tac dung
nay yeéu.

Sau khi dung dang gel boi, khodng 9-14% liéu dung cua thuéc dugce hap
thu qua da va duwgc khuéch tan vao tuan hoan chung v6i néng do twong ng
vOi chu ky 24 gio.

Nong do thuoc trong huyét twong tang sau khodng 1 gio sau khi dung
thu6c va dat dugc nong do on dinh sau khoang 2 ngay. Nong do testosteron
thay doi twong tw nhw bién do dao dong cua testosteron nodi sinh trong 24 gio.
Dung thudc theo dwong boi ngoai da cling tranh duwgc xay ra viéc thudc dat
nong do dinh trong mau so véi viéc dung thudc theo dwong tiém va nong do
thuOc cao cta thudc trong gan so véi dung thuéc qua duong uong.

Sau khi dung liéu 5g Androgel bdi qua da, nong do thudc trong huyét
twong tang trung binh khoang 2,5ng/ml (8,7nmol/l). Khi dirng diéu tri, nong
do testosteron bat dau gidm trong vong 24 gid va trd vé mirc co ban trong
vong 72-96 gio ké tir khi dung liéu cudi cung. Chat chuyén héa chinh cé hoat

tinh cta testosteron la dihydrotestosteron va estradiol.
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7.2. Tinh an toan cua bo sung testosteron qua da

Tat ca cac nghién citu déu khong ghi nhan tac dung phu dang ké khi st
dung testosteron liéu thap. Nghién citu cia Goldstat va cong sy nam 2003 st
dung testosteron gel 10mg cho phu nit chva man kinh trong 3 thang dé diéu tri
roi loan tinh duc, va khong bao cdo treong hop nao bi tac dung phu [84]. Mot
bdo céo tong quan nam 1997 vé tinh an toan khi dung liéu phap b6 sung
androgen hay estrogen két hop vdi androgen khuyén cdo tac dung phu nam
tinh héa c6 thé xay ra khi dung testosteron liéu = 10mg/ngay vai thoi gian kéo
dai trén 6 thang. Néu thoi gian st dung ngan hon thi c6 thé giam kha nang bi

tac dung phu [85].
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KET LUAN

* T€ bao Leydig la nguon testosteron chinh va trai qua nhiéu giai doan
phat trién va chitc nang khac nhau trong su6t qua trinh phat trién.

* Viéc tao Steroids la sy chuyén cholesterol trong ty thé thanh tién chat
progesterone. Sy bién doi cua tién chat progesterone thanh testosteron xay ra
enzym trong mang luwdi noi bao cia cac té bao Leydig.

* Androgen la hormone sinh duc nam co vai tro trong viéc hinh thanh va
duy tri cac ddc tinh sinh duc nam thit phét trong su6t thoi ky day thi va truéng
thanh, duy tri duc tinh, duy tri kha nang sinh san va chitc nang tinh duc. Bén
canh céc tac dung truyén thong trén cdu tric va chitrc nang ctia cadc co quan
sinh duc, va sy phat trién co xwong, gan day ngudi ta con no6i nhiéu dén vai
tro cdta androgen lén cac co quan khac nhw mach mau, hé than kinh trung
wong, duong tiéu héa, hé mién dich, da, than va phoi. Cac androgen c6 thé thé
hién tac dung thong qua hé gen, hodc theo co ché khong thong qua hé gen.

* Sy trwdng thanh cac nang tritng chinh 1a doi twgng chiu tac dong cta
androgen tr rat sém c6 thé bao gom sy lwa chon, dat cwong do dinh & giai doan
nang so cap va nang thit cap, androgens chu yéu anh hwéng dén té bao hat, kich
thich hoat hoa ligand - AR trong viéc diéu chinh FSH tac dong lan lugt trong
viéc phat trién cac té bao hat, diéu chinh sy khac biét do do kich thich sy phat

trién nang tring.
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