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Tom tat

Testosterone (T) 1a ndi tiét td nam quan trong, c6 vai tro trong hoat dong tinh duc ctia nam gioi va su
phat trién ctia cac ddc diém gidi tinh thir cap ciia nam gidi (rdu, 16ng, toc, tinh hoan va duong vat...).
Testosterone ciing con c6 tac dung bao vé td chure xuong, cac mo co va mot sb biéu hién tdm than kinh.
Nong do testosterone huyét thanh thap thuong gay ra hoi chimg suy sinh duc nam anh huéng véi tinh
trang strc khoe 1au dai bao gdbm mét sb bénh 1y lién quan nhu tim mach va rdi loan chuyén hoa.

Hoi ching chuyén hoa (HCCH) 1a mot bénh 1y phd bién hién nay, 1a diéu kién dic trung bai mot s yéu
t6 xay ra dong thoi gy mat cin bang chuyén hoa thudng & giai doan sém ciia bénh thao duong typ 2
cling lién quan dén thiéu hut testosterone. C6 nhiéu bang chtng ghi nhan ndng do testosterone thap 1a
mot yéu té nguy co doc 1ap cho sy phat trién ctia hoi ching chuyén héa ¢ nam gidi. Nhiéu nghién ciru
1am sang cho thay liéu phap testosterone thay thé d duoc ching minh sy cai thién chit lugng song cho
bénh nhéan hoi chimg chuyén héa nam gioi.

Tir khéa: Testosterone, hgi chimg chuyén héa.

Summary
TESTOSTERONE AND METABOLIC SYNDROME IN MEN

Nguyen Hai Thuy
Hue University of Medicine and Pharmacy

Testosterone is vital hormone for men’s health and a keyplayer in glucose homeostasis, lipid metabolism,
and cardiovascular pathology. Testosterone deficiency is associated with age, many chronic health
conditions and other metabolic disorders. There is strong evidence that a low testosterone level has
a high prevalence in men with metabolic syndrome. Many components of metabolic syndrome are
adversely affected especially in relation to cardiovascular risk in the presence of hypogonadism.
Testosterone deficiency is a risk factor in itself for the subsequent development of the metabolic
syndrome. The hypothesis suggests that low testosterone as a result of high aromatase activity leads
to a cycle which promotes increasing adipocyte number and fat deposition which gradually leads
to a lower testosterone level. The hypogonadal-obesity-adipocytokine hypothesis explains why the
body cannot respond to low testosterone levels by a compensatory production of the hormone.
The interventional studies have shown that testosterone administration on hypogonadal men
with metabolic syndrome has beneficial effects. These benefits have not only found that hypogonadal
symptoms such as sexual function improve, but key metabolic markers also improve. It must also not
be forgotten that testosterone replacement therapy in hypogonadal men with metabolic syndrome
can have a major impact on the patient’s quality of life and well-being.

Key words: testosterone, metabolic syndrome.

1. PAI CUONG VE TESTOSTERONE tric steroid, duoc san xuét tir vo thuong than,

1.1. Pai cwong vé testosterone tuyén sinh duc, hoang thé va don vi thai-nhau
Céc androgene sinh duyc nam bao gdém  thai. Trong s6 d6 testosterone 12 hormon sinh duc

testosterone (T), Dihydro-testosterone (DHT), chu yéu duoc téng hop tai tinh hoan do té bao

Androstenedione, Dehydroepiandrosterone (DHEA)  Leydig (95%).

va Dehydro-epiandrosterone (DHEAS), c6 céu Su bai tiét testosterone xay ra ngay tir tudn
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thtr 8 cuia thai ky, ting dan & tudi ddy thi va khac
v6i nit giéi ndng d6 estrogen giam nhanh sau
tudi man kinh, trong khi testosterone nam gigi
dugce bai tiét sudt ca cudc doi cua nguwoi nam
gidi va chi giam dan khi tudi cao (so dd 1)

Bién doi Estrogen va Testosterone
theo tuoi doi

Mic
Testosterol
Mhic

méisinh thifunién thanh nién ngwivi lim cao tubi

So do 1. Bién doi nong do estrogen va
testosterone cuia nguoi.

Sy giam ndng do testosterone anh hudng dén
doi séng tinh duc, hé théng tudn hoan, chuyén
hoa, hé théng co khép va tinh than kinh... Sy rdi
loan chirc nang sinh duc do giam testosteron la
mot bénh mang tinh xa hoi anh hudng dén chat
lugng song

1.2. Piéu hoa ciia gonadotrophin ddi véi chirc
niing tong hop testosteron ciia tinh hoan

Su diéu hoa ché tiét T cua tinh hoan chiu su
kiém soat cia LH va FSH cua tuyén yén duoc
phong thich ra timg nhip duéi su diéu khién cua
LH releasing hormon (LHRH) tiét ra tir ving dudi
ddi. LHRH c6 vai trd quan trong trong su diéu hoa
chtc nang cua tinh hoan vi thuong xuyén co6 su
trao d6i qua lai nhd cac chat dan truyén than kinh
(catecholamine, serotonine), cac chat peptid than
kinh hoac do feedback.

FSH ¢6 vai trd chi yéu 1a kich thich hoat dong
aromatase ctia cac té bao Sertoli qua d6 T dugc arom
hoa thanh estradiol ¢ ha ddi ¢6 tac dung kiém soat
ngugc trén LH va FSH. Ngoai ra con c6 co ché diéu
tiét tai chd tic dung cua LH va FSH, c4c chit tiét cua
té bao Sertoli nhu inhibin, activin, somatomedin tac
dung 1én té bao Leydig va 1am thay dbi tic dung kich
thich ciia LH trén sy tong hop T.

Céc té bao Sertoli phu trach kiém soat cac dng
sinh tinh ¢6 chtrc ning sinh tinh tring, céc té bao nay
lai phu thudc vao hiéu qua ciia FSH va T. Chat FSH
tac dong truc tiép trén cac té bao Sertoli cua cac dng
sinh tinh trong khi testosteron khuéch tan vao cac té
bao Sertoli tir cac té bao Leydig nam canh.

Céc androgen co tic dong phan dau cua qua
trinh tao tinh traing va FSH anh huong ¢ giai
doan cudi dé san xuét céac tién tinh trung. Céac té
bao Sertoli ¢6 thé chuyén hoa T thanh estradiol
va dihydrotestosterone, ciing nhu inhibin,
testosterone, estradiol co kha niang wc ché FSH.
LHRH c6 thé tac dong riéng 1é trén FSH.

Nhu vay, LH va FSH cua tuyén yén c6 nhiém
vu diéu hoa hai chirc ning ctia tinh hoan va nguoc
lai T va sy tao tinh tring ciing c6 thé ¢ tac dong
phan hoi dé ty diéu hoa mot cach riéng biét. T hién
dién trong tinh dich hoan véi néng d6 kha cao va
6 ai lyc cao voi cac protein van chuyén dac hiéu
1a androgen binding protein (ABP) do cac té bao
Sertoli tiét ra dudi tac dung FSH.

1.3. Chuyén héa testosterone huyét twong

Testosteron huyét twong dugc luu hanh phin
16n duoc gin véi cac protein chii yéu véi albumin
khoang 40-50% va véi cac sex hormon binding
globulin (SHBG) khoang 50-60%. Chi c6 1-3%
T ¢ dang tu do trong huyét tuong. Luong T tac
dong dén mo dich chiém 40-50% toan bd T trong
huyét twong, bao gdbm T tw do va T c6 gin véi
albumin. Khi di chuyén ra ngoai vi T dugc bién
d6i thanh hai chat c6 hoat tinh cao dé tac dong
vao té bao dich. Vi thé T duoc coi nhu mét tién
hormon, né khuéch tan vao mang té bao va duoc
bién d6i thanh DHT (Dihydro-testosterone) nhd
enzyme 5a reductase, sau d6 T va DHT gin véi
thu thé ddc hiu.

Phtrc hop Receptor-T va Receptor-DHT duogc
bién d6i va di vao trong nhan té bao dé gin vao
nhiing vi tri dac biét nham kich thich su trudng
thanh cac mé dich trong quéa trinh phat trién
gidi tinh va nam héa. O nam gigi binh thuong
lugng DHT khoang 6-8% lugng T chuyén hoa.
Mit khac, T dugc bién ddi thanh estradiol nhd
men aromatase dé c6 nhirng tac dong phu hop
hay dbi khang véi T trong khi thuc hién nhirng
chtrc ning khac nhau. T bi thoai giang chu yéu
& gan thanh cac chat chuyén héa khong cé hoat
tinh va duoc bai tiét qua nude tiéu dudi dang 17
cetosteroid.

1.4. Testosterone va tudi

Nhing thay ddi lién quan dén tudi tac trong
hoat dong than kinh noi tiét dan dén giam st
hiéu qua cua LH kich thich t& bao Leydig va suy
yéu cua qua trinh tong hop testosterone c6 thé 1a
nhiing yéu t6 v6n co lién quan dén tudi tac giy ra
giam ndng do testosterone lwu hanh.
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Nghién ctru ban dau két luan rang sy 1do hoa
la yéu t6 chinh trong quéa trinh nay. Nhung sau
nay ngay cang c6 cai nhan dinh nhin siu sic rang
bénh tat gop phan Vvao sy suy giam testosterone
lién quan dén tudi.

Nhiéu nghién ctru ghi nhan lién quan giira cac
thanh t6 HCCH va nong d¢ testosterone huyét
tuong, va nhiing thay doi trong 16i song (ché do
an udng/tap thé duc) mot phan co thé ngin ngira
hodc khic phuc tinh trang suy giam ndng do
androgen vai ldo hoa.

Nong d6 T bit dau ting & tudi day thi va 6n dinh
dén 50 tudi rdi sau d6 giam dan nong do6 sinh hoc
khoang 1,2% mdi nim, va phat trién ching suy
tuyén sinh duc. Ghi nhan 20-50% nam giéi khoe
manh & do tudi 50-70 c6 néng do testosterone thép
hon binh thuong. Tuy nhién luong T toan phan
giam khong dang ké cho dén cudi doi ngudi. Mot
nghién ctru tai Uc ghi nhan khoang 1/200 ngudi
dan 6ng co tinh trang thiéu hut testosterone, tai
Boston (M¥) ghi nhéan su thiéu hut testoterone lién
quan dén tudi, trong d6 1/18 dan ong trong do tudi
30-79 tudi va 1/8 nam gidi trong do tudi 60-79.
Nam gioi ¢6 nguy co bénh tim mach cao hon nit
gidi tién man kinh, hormon sinh duc c6 lién quan
dén gidi tinh, c6 su tuong quan giita yéu td nguy
co tim mach va hormon sinh duc

1.5. Xac dinh nong d testosterone

Luong T thay ddi trong ngay véi dinh cao nhat
budi sang, giam din vao budi trwa va thip nhat
vao lic chidu téi va ndng do thay doi theo tudi,
tudi cang cao thi su tong hop T cang giam. Ngoai
testosterone, té bao Leydig ciing con san xuat mot
lugng nhé estradiol (15% lugng estradiol trong
ngdy tuong duong 15-45 pg/ml). Su téng hop va
bai tiét T xay ra dudi tac dung hormone dic hiéu tai
tuyén yén luteinizing hormon (LH). Trong khi d6
cac té bao Sertoli khong co cac enzyme d6 nhung
lai c6 kha nang arom hoéa T thanh estradiol (E2)
dudi tac dung follicle stimulating hormon (FSH).

Dinh lugng testosteron huyét thanh nén thuc
hién budi sang vi hormon nay dao dong trong ca
ngdy va cao nhat vao budi sang. Vao budi sang khi
co thé chuyén déan tir trang thai yén tinh sang trang
thai hoat dong, néng do cortisol tang 1én (hormone
chi phdi trang thai thic va ngu, do tuyén thuong
than tiét ra) va & nam giéi ndng do testosterone
con tang 1én 30% vao khoang 9-10 gio. Lugng T
trong huyét twong dwoc san xuit & ngudi nam gisi
binh thuong 13 3- Smg mdi ngay.

Nong dd T toan phan huyét thanh can dinh
lwong vao luc 7-11 gid sang

Néu trén 12 nmol/I (345 ng/dl) khong can thiép.

Néu dudi 8 nmol/l (231 ng/dl) can can thiép.

Néu tir 8-12 nmol/l (231-345 ng/dl) can thiép
can dwa vao do tudi va triéu ching suy giam sinh
duc lién quan.

2. VAI TRO TESTOSTERONE TRONG HOI
CHUNG CHUYEN HOA

2.1. Hgi chirng chuyén hoa va testosterone

Hoi chung chuyen hoa (HCCH) hién 1a mot
trong nhu’ng van dé stc khoé cong dong dugc quan
tam nhat trong thién nién ky XXI nay. HCCH 14 tap
hop nhig yéu t6 nguy co ctia hai dai dich 16n d6 1a
bénh tim mach va dai thao duong type 2, anh hudng
dén chat lugng séng con ngudi va ton kém dang
ké ngén sach vé y té toan dan cta nhiéu nudc trén
thé gidi. Tulp Nicolaes va cong su (1593—1674) ghi
nhan mdi lién quan giita tang lipid méau, béo phi
va khuynh hudéng chay mau. Eskil Kylin (1920),
nguoi Thuy Pién dé xuit mot hoi ching bao gom
“Tang huyét ap, ting glucose va ting acid uric” va
Maranon, nguoi Ty Ban Nha sau d6 ciing dé cap.
Vague (1947) cho ring béo phi dang nam 14 loai béo
phi thudng phdi hop véi nhing rdi loan chuyén hoa
do 1a BTD type 2 va bénh tim mach .

C6 nhiéu dinh nghia va tiéu chi chan doan
khac nhau vé HCCH tir TCYTTG-1998 va thang
10 nam 2009 su ra doi tuyén bd chung tam thoi
vé HCCH cua Lién doan Pai thao duong quéc
té (IDF); Vién Tim, Phéi, Huyét hoc qudc gia
Hoa Ky (NHLBI), Hiép hoi Tim mach Hoa Ky
(AHA), Lién doan Tim mach thé gi¢i (WHF),
Hoi vita xo qudc té (IAS) va Hiép hoi nghién
ctru béo phi qubc té (IASO).

Nghién ctru tai Phan Lan qua 1896 dan ong
khong DTD ghi nhan ndng do testosterone
tu do va toan phan thap hon ddng ké ¢ nhiing
nguoi c6 HCCH [Laaksonen et al. 2003]. Tuong
tu cic nghién ctru & Quebec thiy mirc do cao
testosterone lam gidm nguy co cua HCCH va
tang do nhay insulin [Blouin et al. 2005]. Nguoc
lai, mot nghién curu trén 803 nguoi dan 6ng cho
thdy rang suy sinh duc 1 phd bién & nhitng nguoi
c6 HCCH [Corona et al. 2006].

Nong do testosterone thap lién quan chat ché
dén HCCH. Pan ong suy sinh duc c6 khdi luong
m& co thé tang. Vi du, trong mdt nghién ctu cua
57 ngudi dan ong trong do tudi tir 70 va 80 tudi,
nong do testosterone tuong quan voi ty 1¢ phan
trim m& co thé [Vermeulen et al. 1999]. C6 mot su
tuong quan nghich giita luong md co thé va ndng
do testosterone ¢ nam gioi [Kapoor et al. 2005].
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O nam gidi, béo bung lién quan véi nong do
testosterone thip trong nghién ctru cit ngang
[Pasquali et al. 1991; Zumoff et al. 1990] va trong
nghién cuu doc [Gapstur et al. 2002; Khaw va
Barrett-Connor, nam 1992].

Vong eo hodc ty 1€ eo/hdng cling tuong quan
nghich v6i nong d6 SHBG [Gapstur et al. 2002;
Khaw va Barrett-Connor, nam 1992].

Qua hinh anh CT hodc MRI bung ciing da ghi
nhan ndng do testosterone thap tuong quan véi
khéi md noi tang [Tsai et al. 2004; Garaulet et al.
2000; Haffner et al. 1993; Seidell et al. 1990].

2.2. Co ché

Hién tuong ling dong m& ndi tang lam ting
hoat dong thom hoa (aromatase) nham chuyén doi
testosterone thanh estrogen tai chd [Vermeulen
et al. 2002]. Piéu nay phan nao giai thich ndng
d6 cao estrogen dugc ghi nhén ¢ nam gidi béo phi
khoe manh.

Testosterone tac dung phat trién té bao co
(myocyte) nhung lai trc ché t& bao m& (adipocyte)
phat trién tir cac té bao gdc da ning, do d6 lam
tang khdi lugng co bép, trong khi tinh trang thiéu
testosterone lai 1am gia tang khdi lwong m& nhiéu
hon [Singh et al. 2003].

Testosterone con 1am ting sb lwong cac thu thé
beta-adrenergic, thuc ddy su phan giai lipid va lam
giam tong hop axit béo [De Pergola, 2000]. Bing
ching tir cac thy thé androgen (AR) loai truc tiép
mo hinh chudt cho thay riang thiéu hut androgen
lam giam thoai bién mé md va chi yéu gy béo
phi [Yanase et al. 2008].

Inerease

Hypothalamo-pituitary axis
Qestradiol R

Increase
Aromatisation

Decrease LH levels
and Pulse Amplitude

Increase
Fat Mass

Decrease
Testosterone

=

Testes

Leptin Resistance

Increase Uptake Increase activity
of Triglycerides Lipoprotein Lipase

So dd 3. Lién quan giita testosterone va béo phi

Nguon: T Hugh Jones (2007). Testosterone
associations with erectile dysfunction, diabetes, and the

metabolic syndrome.. European urology supplements 6
(2007):847-857.

Trong HCCH vai tr6 m6 mo hién dugc xem la
co quan ndi tiét san xuét phan 16n cac hormone va
cytokin, trong d6 md tang cé ai lyc manh voi cac
thu thé androgen do trc ché hoat héa lipoproteinase
va cac axit béo vi thé cac thu thé adrogen bi tich
lity trong m&. Hién nay c6 bang chimg cho ring
T 12 yéu t& nguy co doc 1ap dan dén béo phi. San
xuét chit leptin tir mé6 m& lién quan chit ch& véi
dé khang Insulin va déng vai trd chinh trong tong
hop hormon va giam ndng do T huyét tuong.

Gia thuyét vé& chu ky béo phi-suy sinh duc
ban dau dugc dwa ra boi Cohen (ndm 1999), theo
d6 testosterone wc ché hoat dong cac enzyme
lipoprotein lipase (enzyme phan hiy va chuyén
TG thanh axit béo tu do cung cap vao céc té bao
mo va chuyén ddi tro lai thanh TG dy triY). Gia
thuyét nay cho thiy ndng do testosterone thap la
két qua ctia cac hoat dong thom hoa (aromatase)
cao dan dén mot chu ky qua d6 thic day gia ting
s6 té bao m& va lang dong chit béo va dan dan din
dén giam ndng do testosterone.

Gia thuyét suy sinh duc-béo phi-cic cytokine
cta t& biao m& (so do 2) giai thich Iy do co thé
khong thé dap tmg khi ndng do testosterone thap
thong qua viéc san xuat hormone bu trir. Oestradiol
va yéu t6 hoai tir khéi u (TNFa), interleukin-6
(IL.6) va leptin (béo phi ciia ngudi lién quan dén
khang leptin) tit ca déu duoc biét 1a trc ché truc
ha ddi-tuyén yén-tinh hoan va do d6 giy ra mot
tinh trang suy kich thich hudéng sinh duc (state of
hypogonadotropic hypogonadism).

Ngoai ra, hoat dong aromatase qua muc &
nhitng ngudi dan 6ng béo phi 1a két qua trong viée
Grc ché tiét testosterone qua trung gian hormone
kich duc (gonadotrophin). Diéu nay la lién quan
tinh phan hoi 4m tinh dwogc thuc hién boi nong do
testosterone trén truc ddi-yén, thyc sy qua trung
gian hién tuong aromase hda (aromatization)
(t6 chitc m6 m& ngoai vi hay trung tim) chuyén
thanh oestradiol. Giai thiét nay hd trg cho su
lién két bénh dai thao duong typ 2 va hoi chung
chuyén hoa véi gonadotrophin thip va cic bao
c4o khac nhau vé ting cuong luteinizing hormone
(LH), hormone kich thich nang (FSH) va bai tiét
testosterone ¢ nam gidi (thuong 1a béo phi) voi
cht wrc ché aromatase va cac chét diéu bién thu
thé estrogen chon loc.

Ngoai ra c6 su twong quan nghich gitra ndng do
leptin va nong do T huyét tuong theo Haffner va
cong su (1997), Wabitsh va cong su (1997), Luka
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va cong su (1998). Tang leptin mau lién quan
dén sinh bénh hoc cua rdi loan chire nang té bao
Leydig theo Isidosi va cong su (1999). Hong va
cong su (2004) nhan thdy TNF- a gay trc ché sinh
téng hop cua té bao Leydig va cho ring co ché
phan tir do cac yéu t6 tién viém c6 thé gop phan it
ché sinh tong hop androgen.

Khi binh thudng hoa tinh trang giam ndng do
T s€ cai thién béo phi va cé cac lgi ich ctia no trén
cac thanh phan cia HCCH ciing nhu cac dic diém
quan trong nhu d& khang insulin, kiém soat duong
mau, ¢c6 mdi twong quan nghich giita nong do T
huyét twong toan phan va dé khang insulin, twong
quan thuin giita ndng do T huyét twong va test
luyén tap t6i da. Kha ning luyén tap tdi da dugc
ghi nhan 1a giam dudng mau va giam d& khang
insulin do suy chirc ning ty thé c6 thé do nong do
T huyét twong thip din dén dé khang insulin.

Su lién quan giita d& khang insulin va nong
d6 SHBG thip goi y giam ndng d6 T huyét tuong
toan phan ¢ bénh nhan DT, phan anh nhiing thay
d6i cia SHBG. Nong d6 T huyét twong ty do duoc
danh gia nhu mét tidu chudn vang ghi nhan co
33% thap & nam DTD. Gan day theo mot nghién
ctru & Anh trén 355 nam giéi bi PTD ¢6 50% ndng
d6 T huyét twong sinh hoc va T tu do thap.

Nghién ctru invitro cho thay T ¢é vai tro diéu
chinh sy tiét insulin, ndng d6 T huyét twong sinh
Iy tac dong 1én su tiét insulin tir t& bao B tuyén
tuy, nhitng tac dong niy xay ra nhanh goi y ring
T hoat dong qua thu thé mang hon thy thé ga‘in o
nhan té bao. Nhiéu nghién ctru cho thdy ring ting
dé khang insulin gép phan gy giam tiét nong do
T huyét tuong & nam gioi.

Nhu vay, T te ché ting insulin méau, didu hoa
hoat dong insulin va ca chirc ning té bao Leydig,
cai thién chung cho tat ca cac yéu t6 nguy co, bao
gém lam cham lai khoi phat PTD va tham chi cai
thién kiém soat PTD. Nong do T huyét twong anh
hudng lén su nhay cam insulin méau, DTD typ 2,
béo phi, réi loan lipid, thudng kém giam ndng do
T huyét twong gy cac bién chimg tim mach voi
nguy co tlr vong cao.

Nhiéu bing ching cho thdy ring nong do T
huyét tuong, su nhay cam insulin va béo phi co
lién quan véi nhau, T c6 loi ich trén cad 2 tinh
trang nay. Qua nghién ctru cho thiy ndng do T
huyét twrong thip hon & nam DTP hodc trén céc
dbi twong c6 giam dung nap dudng, c6 mdi twong
quan nghich gitra ndng d6 T huyét twong va ndng

d6 insulin. Hon nita nong d6 T huyét tuong thap
& nam gidi binh thuong s& 13 yéu t tién doan cho
su d& khang insulin va DTD typ 2 trong tuong lai .

Thém vao d6 lidu phéap thay thé T & suy sinh
duc nam lam cai thién sy nhay cua insulin. Simon
va cong sy nhan thdy diéu tri T sinh 1y trong 3
thang 1am giam dang ké nong do6 insulin huyét
tuong doi, ty Io/Go, chi s6 HOMA va ndng do
leptin khi so sanh vo6i chiing. Marin va cong su
nhan thy sir dung T trén muc sinh 1y s& giam rdi
loan dung nap duong ¢ nam trung nién béo phi,
giam ndng d6 insulin va ting nhay cam insulin trén
nam gioi c6 nong do T huyét twong co ban thap.
Kapoor va cong su bd sung thém trong nghién ctru
cit ngang ddi chimg placebo mu ddi cho thdy co
su giam dang ké dé khang insulin, duong mau doi,
HbA lc, cholesterol toan phan,VB,VB/VM & bénh
nhan DTD suy sinh duc khi &p dung li€u phap
thay thé T.

Dic diém cua suy sinh duc 1a giam khdi
lwong nac va tang khéi m&, Vermenlen va cong
su nghién ciru 57 nam gidi tudi 70-80 cho thay
ndng do T huyét twong twong nghich véi %
lwong md co thé, mo bung va n(‘3ng do insulin.

Béo bung c6 tuong quan nghich véi nong do
T huyét tuwong tu do va toan phan, giam can &
nam gidi béo s& ting dang ké néng do T huyét
tuong, tuong tu véi BMI va béo tang. Liéu phap
T bang dudng udng dugc bao cdo lam giam dang
ké trong lugng co thé, md tang va duong mau &
nam gioi DTD typ 2.

2.3. Testosterone va du bao hdi chirng chuyén
héa

Céc du liéu to nghién ctru doc ¢ Baltimore
tai 618 cong dong & nam gidi trudong thanh khoe
manh c6 tudi trung binh cta 63 nim di bao cao
rang tu6i mot minh khong dy dodn sy phat trién
cia HCCH. Testosterone toan phin va SHBG
tuong quan nghich v&i su phat trién cia HCCH
trong mot thoi gian theo doi trung binh 1a 5,8 nam,
testosterone ty do va chi s6 khéi co thé lién quan
dén ty 16 mac HCCH [Rodriguez et al. 2007].

Mot bao cao quan trong khac phan tich 950
nguoi dan 6ng khong c6 HCCH tir nghién ctu
tai Massachusetts di chung to riang ndng do
testosterone thap trong mot quan thé khong béo
phi c6 thé du doan su khoi ddu HCCH vé sau
[Kupelian et al.2006].

Dit liéu tir nghién ciru Phan Lan d4 néi ¢ trén
ciling bao céo rang ngudi dan éng bi HCCH & muc
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co ban 1a tang nguy co phat trién suy sinh duc dua
trén sy theo doi 11-nam [Laaksonen et al. 2005].

Mot nghién ciru ngang gan day tir Uc lién quan
dén 2502 cong dong ¢ ngudi dan ong trén 70 tudi
khong biét bi DTD ghi nhan ring nhiing dan ong
thiéu nang sinh duc c6 ty 1¢ cao vé HCCH [Chubb
et al. 2008].

2.4. Testosterone va chuyén hoéa lipid

O nam gi6i khoe manh va méic bénh DTD nong
do testosterone tuong quan voi HDL.C [Stanworth
etal. 2007; Van Pottelbergh et al. 2003]. Giam ndng
do testosterone theo tudi tac lién quan véi ting
tuong ddi nong do, estrogen théng qua ting hoat
dong aromatase [Cohen, 2008, 2001]. Tang ndng
dd estrogen co lién quan voi cholesterol ting 1én
va cac lipoprotein gay xo vitra [TOMASZEWSKI
et al. 2009; Vaidya et al. 2008; Yasui et al. 2008].
Mot s6 nghién ctru da cho thay twong quan nghich
gita ndng do testosterone va cholesterol toan phan
va LDL-C [Simon et al. Nam 1997; Haffner et al.
Nam 1993; Barrettconnor, 1992]. Mt phan tich
g0p cua 19 thir nghiém 1am sang ¢ nhling dan 6ng
suy sinh duc duoc giam dang ké cholesterol toan
phan va LDL-C sau TRT [Whitsel et al. 2001].

Testosterone cling lam giam TC 0,23 mmol/L
(CI: -0,37 dén -0,10), dac biét 1a & nam gidi co
nong do testosterone ban dau thap hon, khong co
thay d6i LDL cholesterol. Mot su giam dang ké
ndéng d6 HDL cholesterol da dugc tim thiy trong
céc nghién ctru v6i gia tri T cao hon lac ban dau
hodc khi noi tiét to androgen khong bi aromatizable
(-0,085 mmol/L, CI: -0,017 -0,003) ( 18).

Trong mot nghién ctru dich t& hoc 16n (Telecom
Study), ghi nhén c6 su lién quan giira testosterone
va cac yéu tb nguy co tim mach & nam gi6i trudng
thanh khoe manh, khong bénh tat. Nong do TG,
TC, LDL-cholesterol, apolipoprotein B, insulin
huyét twong ltic d6i va 2-gio déu cao hon va gia tri
HDL-cholesterol huyét thanh thap & nam gidi co
nong d¢ testosterone huyét thanh thap hon.

Thyc té 14 testosterone la mot yéu tb quan trong
trong su khac bi¢t nay dugc thé hién khi nam gidi
dugc giy tc ché androgen do diéu tri ung thu
biéu mé tuyén tién liét, ddn dén mot sy suy giam
kha cap tinh va nidng ndng do testosterone huyét
thanh. Trong nhiing ngudi nay, ¢6 tang TC, LDL-
cholesterol va TG va giam HDL cholesterol. Vai
trd cua testosterone 1a tiép tuc cing cd thém bai
nhiing tac dong thuan loi cta diéu tri testosterone
trén lipid trong mot nghién ciru vé nam giéi méi

duoc chan doan bénh tiéu duong va HCCH. Tac
dung nay lién tuc theo thoi gian bing ching tir
mot nghién ciru st dung testosterone undecanoate
trong 9,5 nam.

Néng d6 HDL-C, taing LDL-C, ting TG yéu
t6 nguy co xo vira dong mach tuong quan véi
néng do SHBG thip va ndéng do T huyét twong
toan phan thip. Nong do T huyét twong ndi sinh di
duoc nghién ctru cat ngang ghi nhan ¢ su tuong
quan nghich véi LDL-C va TG, tuong quan thuén
v6i HDL-C ¢ nam gidi BTD typ 2.

Tang cholesterol 14 yéu t6 nguy co manh cua
bénh tim mach, trong mot nghién ctru cit ngang
cho thdy ndng d6 T huyét twong cd twong quan
nghich véi ndng do cholesterol, LDL-C va twong
quan thuén véi HDL-C, ¢ nam giéi DTD ciing
tuong quan thuan v6i HDL-C. Mit khac nong do
cholesterol giam sau liéu phap T thay thé ¢ nam
bénh nhan suy sinh duc c6 BMV hodc BDTD typ 2
da duge diéu tri voi statins.

Liéu phép thay thé T sinh Iy cho nhitng nam giGi
bi duy sinh dyc cho thdy giam ndng d¢ cholesterol
va LDL-C, khéng thay ddi trén HDL-C va ciing
giam cholesterol trén nhitng bénh nhéan da diéu tri
vOi statins.

2.5. Testosterone va huyét a4p dong mach

Nghién ctru dich t& hoc vé HCCH ghi nhan
c6 mot mdi tuong quan nghich giita nong do
testosterone va huyét ap. Cac nghién ctru ghi
nhan ndng do testosterone thip lién quan véi
kiém soat ting huyét ap [Bocchi et al. 2008;
Kapoor et al. 2007b; Svartberg et al.2004; Khaw
Barrettconnor, 1988; Messerli et al. 1987]. N@)ng
d6 thap testosterone ¢ nam gidi thuong két hop
v6i tang huyét ap, ting khoi co that trai va phi dai
that trai. Piéu nay mot phan giai thich lién quan
tinh trang cung cac dong mach lon qua quan sat
nam gidi ung thu tuyén tién liét duoc diéu tri e
ché androgen véi chit chi van GnRH va nam giGi
giam nang testosterone.

Nghién ciru ddu tién chimg minh mot hiéu qua
thuan loi cua diéu trj testosterone trén huyét ap
dong mach trong nhiing nam giéi béo phi dang
nam duoc céng bd boi Marin va cong su.

Mot nghién ctru diéu tra nhitng anh huong cua
diéu tri testosterone cho nam gidi bi lodng xuwong
cling ghi nhén tac dung c6 loi dén ting huyét ap.

Trong mot nghién cuu ctia 122 nguoi dan 6ng
duoc diéu tri v6i testosterone undecanoate hon 15
thang, giam ca huyét 4p tam thu va tim truong.
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Hiéu qua tbi da dat duoc sau chin thang cua diéu
tri testosterone.

Mot nghién ctru mu doi vé diéu tri testosterone
cho nam gi6i c6 HCCH va bénh DTD méi méc ghi
nhan testosterone c6 tac dung c6 1oi trén huyét ap
nhiéu hon va so v&i hiéu qua cta ché d¢ an udng
va tap thé duc. Céc hiéu tmg nay con kéo dai trong
mot nghién ctu diéu tri testosterone & nam gioi
1én dén 9,5 nam.

Testosterone

(T

Ca**ion
L]

e hoaal K* channel

Q
K* ion

Figure 1
channels.

Action of testosterone on calcium and potassium

So db 4. Testosterone gay ra dan mach phy thudc
va khong phu thudc vao noi mac. Tac dung déau dat
dugc do tang NO tur ndi mac, tdc dung sau béng
cach chen kénh canxi va/hodc mé kénh kali.

Coé bang ching tir cac nghién ciu dich
t& hoc vé hoi chiing chuyén hoa ring c6 mot
mdi trong quan nghich giira ndong do luu hanh
cia testosterone va huyét ap. Nong do thép
testosterone & nam gidi thuong két hop véi
huyét 4p cao, khdi tim thét trai, va phi dai that
trai. Mot phan giai thich co thé 1a cung dong
mach 16n, nhu khi quan sat ¢ nhiing nguoi dan
ong dugc diéu tri bo androgen bang diéu tri
v6i chéat chii van GnRH do ung thu tuyén tién
liét va nhitng nguoi da tung sut gidm manh
testosterone.

Nghién ctru dau tién chirng minh mot hi¢u luc
thuan loi cua diéu tri testosterone trén huyét ap
dong mach trong nhiing nguoi dan dng bung béo
phi da dugc xuét ban boi Marin va cong su. Mot
nghién ciru diéu tra nhirng anh hudng cia diéu tri
testosterone cho nam gidi bi lodng xuwong ciing
dugc tim thdy tic dung co loi dén ting huyét
ap. Trong mot nghién cuu cua 122 nguoi dan
ong duoc diéu tri v6i testosterone undecanoate
hon 15 thang, giam ca tdm thu va huyét 4p tam
truong. Hiéu qua t6i da dat duoc sau chin thang
ctia diéu tri testosterone. Mot nghién ctru mu doi
vé diéu tri testosterone cho nhitng ngudi dan ong

¢6 hoi chimg chuyén hoa va khoi phat gan day
ctia bénh tiéu dudng ciing c6 tac dung c6 loi cua
testosterone trén huyét ap cao hon va so voi anh
huong cta ché do an ubng va tap thé duc. Céc
hi€u Gng nay con kéo dai trong mét nghién ciu
vé nam gidi dugc diéu tri testosterone 1én dén
9,5 nam.

Tuy nhién, tinh trang lam dung steroid sinh
duc c6 nguy co phat trién bénh ting huyét ap
[Maravelias et al. Nam 2005; Mottram va George,
2000; Sullivan et al. 1998].

Clinical relevance:
s | Insulin Resistance/
@® Syndrome @® | Endothelial Dysfunction
Vascular damage - diabetes mellitus type 2
T Angiotensinogen + cardiovascular disease
| Adiponectin - stroke
TPAI- - erectile dysfunction
® Classical Hypogonadism
? Hypothalamus-pituitary
T
@ 4 4
Visceral PN “l;nRH : :
Obesity > Ly 1912
11
TIL-6 L J 11
T TNFa ———p |Heydig Cell | I tEstradiol
T Insulin function |1 levels
TLeptin ) 11
1 activity in
| ) adiposity

So d6 5. Phdi hop cac yéu td tuong tac phirc tap
va tryc tiép giita va béo phi, hoi chirng chuyén
hoéa, dai thao duong typ 2 boi cac cytokine va

adipokine dua dén céc rdi loan vé sinh duc,
chuyén héa va déng mau.

Nguon: Christina Wang et al.(2011). Low testosterone
associated with obesity and the metabolic syndrome
contributes to sexual dysfunction and cardiovascular
disease risk in men with type 2 diabetes. Diabetes care,
volume 34, july 2011:1669-1675

2.6. Testosterone va tinh trang viém

Cac cytokin c¢o vai tro chinh trong tién
trinh xo vita dong mach, cic cytokin tién
viém nhu Interleukin 1B (IL-1B) va TNF-a lam
ting phan tir két dinh, thic day ting sinh té
bao co tron mach mau, giam hoat hdéa matrix
metalloproteinase. Viém dong vai tro chinh
trong co ché bénh sinh cua sy khai dau va tién
trién cua xo vita mach vanh va nhiing biéu hién
lam sang cua bénh.

Céc cytokin 1a nhitng chét trung gian cua té
bao viém va thiic ddy phan tng viém trong thanh
dong mach, din dén tinh trang co tron mach mau
chét té bao theo 1ap trinh, boc tach nut fibrin va
v& mang ngung tap. Su hinh thanh bam dinh tiéu
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cau va thrombus xdy ra, két qua 1a biéu hién con
dau thit nguc khong dién hinh trén 1am sang va
nh6i mau co tim. Nhu vay, cac cytokin dong vai
tro truc tiép trong co ché bénh sinh. Quan sat
nhan thiy cac cytokin viém va ndng do T huyét
tuong c6 tac dong qua lai, c¢6 thé diéu tri chong
lai cac cytokin viém. Estrogen va T tac dong dén
diéu hoa mién dich, dic biét T trc ché hoat dong
clia cac cytokin tién viém. T wc ché qué trinh xo
vita qua co ché viém (cytokin), 1am giam viém va
gi6i han xo viia.

Céc cytokines tién viém nhu TNFa, IL-1
va IL-6 c6 lién quan dén xo vira. Nguoc lai,
IL-10 va adiponectin 1a chit chéng xo vita
(atheroprotective).

Testosterone c6 tac dung trc ché mién dich trén
hé thong mién dich. Viém, nhiém tring va chin
thuong 1am giam nong do testosterone nhu 1a mot
két qua ctia hoat dong trc ché cua cac cytokine viém
trén truc ha ddi-tuyén yén-tinh hoan. Testosterone
ciing tac dung truc tiép trc ché san xuat cytokine tir
céc té bao lympho.

Diéu tri testosterone trén nam gidi suy sinh duc
¢6 bénh mach vanh lam giam ndng d6 huyét thanh
TNFa va IL-1B, nhung véi IL6 cép thi khong va
tang ndng do IL-10. O nam gidi giam testosterone
do bénh tiéu duong loai 2, néng do testosterone
co ban twong quan voi IL-6 va nong d6 CRP. Day
cling gidng nhu trudng hop ciia nam gisi khong bi
tiéu duong.

Nam gi¢i méic bénh tiéu duong, st dung
testosterone thay thé khong c6 anh hudng trén
TNFa, IL-6 hodc nong do CRP.

Testosterone lam giam ndng do leptin va
adiponectin huyét thanh. Tac dung nay c6 kha
ndng qua trung gian giam cac mdé md. Tac
dung tuong tyu cia testosterone thay thé ciing
ghi nhén trong nhiing nguoi khong dai thao
duong nhung suy sinh duc. Trong mot nghién
cuu bénh nhan bénh mach vanh c6 suy sinh
duc, st dung testosterone thay thé gdy wc ché
TNFa va IL-1B va ting cytokine chong xo vira
interleukin-10 (19).

Adiponectin la chét chéng X0 vita va su sut
giam cytokine nay la ngugc véi cac tic dung
clia testosterone trén cac thanh phan khac cia
cytokme gy x0 vira. Bay la mot nghlen cuu
ngan han va c6 thé phan anh giam khoi luong
chat m& ban dau. Can nghién ciru dai han dé xac
dinh xem muc d6 adiponectin van con thap hoic

tang. RO rang, tac dung testosterone trén trang
thai viém va déng mau can dugc diéu tra thém.

2.7. Testosteron va cac phan tir két dinh
thanh mach

Céc phan tir két dinh thanh mach trong qué trinh
XVDM bao gdém Vascular Adhesion Molecule
1 (VCAM-1), ICAM-I1, cac té bao viém... Cac
phan tir nay dugc trinh dién trén bé mit cac té bao
ndi mac mach mau & nhimng ving cé ton thuong
xo0 vira dong mach dugc hinh thanh, cé vai tro
quan trong trong viéc tu tip cac té bao don nhan
trong qua trinh sinh xo vira.

Testosterone ciing lam suy yéu sy trinh dién
protein VCAM-1 do TNFa va sy suy giam nay
da bi loai bo trong su hién di¢én cua anastrozole.
Trén thuc nghiém ghi nhan testosterone trc ché
trinh dién mRNA cia VCAM-1 va trinh dién
protein trong té bao ndi md tinh mach ron cia
ngudi bang chuyén d6i chung sang estradiol
qua dudng aromatase trong t& bao ndi mo.
Két qua nghién clru gitp giai thich co ché ma
testosterone c6 thé co tac dung co6 loi trén hé
théng tim mach.

Tuy nhién Dihydro-testosterone (DHT) ngoai
sinh ¢6 tac dung lam gia ting két dinh bach ciu
don nhan vao té bao ndi mac mach méu, cling nhu
lam gia tang IL-1p do cac phan tir két dinh té bao
mach mau 1(VCAM-1).

2.8. Testosteron va yéu t6 dong cAm mau

Nong do testosterone thap c¢6 lién quan véi tinh
trang dong mau.

O nam gidi co nong do thap testosterone tuong
quan nghich v&i nong do plasminogen activator
inhibitor loai 1 (PAI-1), Factor VII va fibrinogen
va tuong quan thuan véi yéu t§ plasminogen
activator to chirc (tPA). Theo d6 suy sinh duc co
nguy co cao vé ting dong. Tuy nhién cho dén nay
chua c¢6 nhiéu nghién ctru dwgc thyc hién & nam
gidi mic bénh tiéu dudng.

Mot tac dung phu xdy ra nhung khong thuong
xuyén cua testosterone co thé lam gia ting
hematocrit, nhung diéu nay phu thudc vao liéu
lugng va cach thirc vé diéu tri testosterone

Cac yéu t6 lién quan dong cAm mau gdm
fibrinogen, yéu td VII, PAI-1, t-PA va tiéu ciu.
Céc yéu t6 nay dugc xac dinh nhu 1a nhimng yéu
td quyét dinh cta cac bién ¢ tim mach. Su tao
thanh thrombin va hoat héa tiéu cau dong vai tro
nguyén nhan gy tic mach, tiéu cau két dinh vao
cac vung tréng va giai phong cac hat cia chung,
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cac hat nay c6 chira cac cytokin va cac yéu t6 ting
truong, cudi cung sy hoat hoa cac yéu té vé dong
cam mau thiic ddy su phat trién ciia cic mang xo
vira. Nong do testosterone thip co lién quan véi
tinh trang dong mau.

O nam giéi c6 ndng do testosterone thip
twong quan nghich véi ndéng do wc ché hoat
hoa plasminogen loai 1 (PAI-1), Factor VII va
fibrinogen nhung twong quan thuan voi yéu t6
hoat hoa plasminogen t6 chirc (tPA). Theo cach
nay, mot tinh trang suy sinh duc ¢6 nguy co cao
vé tang d6ng. Khong c6 nghién ctru ndo dugce thuc
hién & nam giGi mic bénh tiéu duong cho dén nay.
Tuy nhién tic dung phu cia testosterone cé thé
lam gia ting ndng d6 hematocrit, nhung diéu nay
phu thudc vao lidu lugng va véi cach thirc hién dai
vé diéu tri testosterone tac dung trén xay ra khong
thuong xuyén.

2.9. Testosterone va xo' vira dong mach

Céc yéu té nguy co tim mach chinh 13 hut
thudc 14, tang huyét ap, ting LDL-C, ché d6 an
uéng, thiéu tap thé duc, béo bung va bénh DTD
[Yusuf et al. 2004]. Trong khi khong cdu thanh
mot tiéu chudn chin doan chinh thac HCCH va
DTD typ 2 déu duoc cong nhan 1a tién viém lién
quan cac cytokine va adipokines tham gia trong
sinh Iy bénh cua khang insulin.

Bing ching cho thay rang cic cytokine tién
viém dong vai trd quan trong trong sy phat trién
cua xo vita dong mach [Jones va Saad, 2009].
Céc nghién ctru in vitro cho thay ring testosterone
c6 tinh chit diéu hoa mién dich [Jones va Saad,
2009]. Testosterone di duoc ching minh trc ché
su biéu hién cua IL6, IL1b va TNFa trong cac
dong té bao cua nguoi [Hatakeyama et al. 2002,
D’Agostino et al. Nam 1999; Gornstein et al. Nam
1999; Hofbauer et al. Nam 1999; Li et al. 1993] va
kich thich san xuét chit chdng viém IL10 [Liva va
Voskuhl, 2001]. Trong mot nghién ctu lién quan
gitra testosterone va cytokines viém ¢ nam gidi ¢
ndng do testosterone thap va bénh dong mach vanh
6n dinh, IL1p twong quan nghich vdi testosterone
[Nettleship et al. 2007b; Malkin et al. 2004a]. O
nam gidi bi bénh DTDT 2 c6 C-reactive protein
(CRP) va IL6 twong quan nghich voi testosterone
[Kapoor et al. 2007¢].

Adiponectin 1a ciing duoc biét 12 mot chat
chdng xo vita. Trong hai nghién ciru, mot 1a dan
ong suy sinh duc khong va kéem DTD type 2,
ca hai déu thdy ring trong thay thé testosterone

giam adiponectin huyét thanh. Khong c6 1oi giai
thich rd rang cho diéu nay nhung co thé ung
ho cho giam khdi lugng té bao chéat béo va su
diéu tra thém 1a can thiét [Kapoor et al. 2007c;
Lanfranco et al. 2004]. M6 hinh dong vat da
chtig minh rang trang thai thiéu Androgen bao
gém cit bo tinh hoan hodc thiéu thy thé androgen
hoat dong, lam phat trién gidi xo vita trong ché
do an ham lugng cholesterol cao, nguoc lai trong
khi testosterone ddy du thi khong [Nettleship et
al. 2007a; Alexandersen et al.1999].

Mot s nghién ctru di ching minh ring
testosterone thép c6 lién quan voi sy hién dién cta
x0 vita dong mach [Jones va Saad, 2009].

Mtic d¢ xo vira dong mach trong dong mach
canh dugce danh gid boi IMT va chi s6 mang xo
vita twong quan voi ndng do testosterone thap
[Svartberg et al. 2006; Demirbag et al. Nam 2005;
Muller et al. 2004; Fukui et al. 2003].

Sau 4 nam theo doi nghién cuu da ghi
nhan ndng do testosterone giam dan dén gia
ting IMT [Muller et al. 2004]. Piéu nay bd
sung bang ching hd tro gia thuyét rang giam
testosterone thuc déy su sinh bénh hoc cua xo
vita dong mach. Ngoai ra ndng do testosterone
thap tvong quan véi mirc d6 xo vira dong mach
chu [Hak et al. 2002].

3. KET LUAN

Testosteron la mot hormon sinh duc quan trong
cua nam gidi trong do6 suy giam chuc nang sinh
duc khi tudi cang cao gay ra do giam dan nong do
testosterone. Sy giam nong d9 testosterone khong
nhitng anh hudng dén doi séng tinh duc, hé thong
tuan hoan va co khop ma con lién quan dén rdi
loan chuyén hoa va tim mach.

Nhiéu nghién ctru ghi nhan c6 su lién quan giita
giam nong do testosterone huyét thanh & bénh
nhan c6 hdi ching chuyén hoa. Sy giam sit nong
do testosterone ciing 1a ddu hiéu du bao hoi ching
chuyén hoa. Cac biéu hién 1am sang va nguy co
bénh 1y do giam testosteron ¢ nam anh hudng
dén chat luong sbng tic dong nhu mot yéu tb
nguy co va lam nhanh tién trinh xo vita. Nong do
testosteron thap co twong quan thuan véi sy hién
dién va do trAm trong cua bénh ly r6i loan chuyén
hoéa va tim mach. Bén canh can thi¢p céc yéu td
nguy co, su dung hop ly li€u phap testosterone
thay thé gop phan cai thién chat luong séng cho
dbi twong nay.
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