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LEPTIN VA ADIPONECTIN -
HAI NOI TIET TO QUAN TRONG CUA MO TRANG

Trdn Hau Dang', Trén Thira Nguyén?

TOM TAT

M6 mé la mét co quan chuyén héa va noi tiét phirc tap, quan trong va rét ndng déng. Bén canh céc té
bao m&, mé mé coén chira mé lién két, mé thén kinh, va céc té bao mién dich. M6 m& khéng chi dap trng
hwdng tam tin higu tir hé théng noi tiét té truyén théng va hé théng than kinh trung wong ma con dap tng
va tiét ra cac yéu t6 c6 chire ndng ndi tiét quan trong. Nhiing yéu t6 nay bao gém leptin, céc cytokine khéc,
adiponectin, c4c thanh phan bé sung, plasminogen activator inhibitor-1 (PAI-1), protein ctia hé théng renin-
angiotensin va resistin. M6 m& ciing la mét dia diém chinh cho sy chuyén héa cia céc steroid sinh duc va
glucocorticoid. Hién nay, leptin va adiponectin dang dwoc quan tdm nghién ctu hon cé, d3c biét trén céc
dbi tuong thira can, béo phi.

T khéa: mé mé tréng, leptin, adiponectin

ABSTRACT
LEPTIN AND ADIPONECTIN —
THE IMPORTANT HORMONE IN WHITE ADIPOSE TISSUE _
Tran Huu Dang’, Tran Thua Nguyen?

- Adipose tissue is a complex, essential, and highly active metabolic and endocrine organ. Besides
adipocytes, adipose tissue contains connective tissue matrix, nerve tissue, and immune cells. Adipose
tissue not only responds to afferent signals from traditional hormone systems and the central nervous
system but also expresses and secretes factors with important endocrine functions. These factors include
leptin, other cytokines, adiponectin, complement components, plasminogen activator inhibitor-1, proteins of
the renin-angiotensin system, and resistin. Adipose tissue is also a major site for metabolism of sex steroids
and glucocorticoids. Currently, leptin and adiponectin are being interested in studying, especially on the
subject of overweight and obesity.

Key words: Adipose tissue, leptin, adiponectin

L PATVANDE va adipsin, mot yéu 6 noi tiét 1am giam can ro &
Truéc ddy mdé m& tring dwoc xem nhu noi dy  loai gim nhim bj béo phi. Sau d6, nim 1994, leptin
trlit ndng lwgng mot cach thu dong, quan niém d6  dwogc phét hién, khing dinh m6é m& tra"mg nhu mot
hién nay khong con ph hop nita. Nim 1987, ngudi  co quan ndi tiét. Hién nay, moé m& trdng dugc biét
ta d biét m6 m& tring san xut céc steroid sinh duc 14 noi tiét ra nhidu loai peptide khac nhau c¢é hoat
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tinh sinh hoc d6 la nhitng adipokine c6 tic dung
tai chd (autocrine/paracrine) ciing nhu toan thin
(endocrine). M6 m& tréng bao gdm cac té bao m&
lién két 16ng 1éo véi nhau tap trung nhiéu mach mau
va cac day than kinh. Ngoai ra, n con chira cac dai
‘thye bao, bach cAu, nguyén bao soi, t8 bao mim cna
md md& (adipocyte progenitor cells) va té bao nodi
md [1].

M6 md tréng c6 thé duogc tim théy & mot sb co
quan, n6 khong chi c6 vai trd cach nhiét ma con la
mot kho du trit dé san xuét ndng lugng ma con co
nhiéu chic nang khac, bao gc‘3m cach nhiét, du trit
nang lugng carbon du thira dudi dang triacylglycerol
va la trung gian cin bing glucose ndi mdi. M6 m&
tréng ciing déng vai trd quan trong nhu mdt co quan
noi tiét/mién dich bang cach tiét aipokines nhu cac
cytokine viém, yéu t8 bd trg, chemokine, va protein
giai doan cép tinh. Chirc ning ndi tiét cia mé m&
tring diéu khién sy thém an, chuyén héa nang luong,
- chuyén héa glucose va lipid, qué trinh viém va cac
chirc ning sinh san. Ngoai cac dic diém trén, m&
trdng con ¢ nhidu thy thé dap (g vé6i cac hormone
truyén théng dén tir cac tuyén noi tiét ciing nhu tir
hé than kinh trung wong. Nhu vay, ngoai chirc ning
du trit va phong thich nang lugng, mé md con cd
chirc nang nhu mét bd may chuyén héa cho phép
thong tin dén cic co quan xa ké ca hé than kinh
trung vong. Thong qua mang twong tac nay, m6é m&
trdng tham dy vao céc tién trinh sinh hoc khac nhau
bao gdm chuyén hoa ning lwong, chitc ning thin
kinh noi tiét va chirc ning mién dich. M6 m& tréng
la mdt co quan ndi tiét va chuyén héa chu dong cao,
mot co quan phirc tap. Ngoai cac hormone dugc
tiét tir t bao m& nhur leptin, adiponectin, cac cAu
chét khac cia mé m& (mo lién két, than kinh, cac
té bao mach méu dém, céc té bao mién dich) con
tiét ra nhiéu chét protein khac. Mdi loai m6 m& c6
riéng mbi kidu san xuét va tiét adipokine. Ching
han nhu sy san xuét va tiét IL-6 va PAI-1 & md
m& ndi tang twong dbi cao hon, trong khi leptin
va adiponectin dugc san xuét va tiét & mé m& dudi
da trdi hon [5], [6].

Hién nay, leptin va adiponectin dang duoc quan
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tam nghién ciru hon ca, dic biét trén cac doi tuong
thira cin, béo phi.

IL. LEPTIN

2.1. Ngudn gbc ciia leptin

Dugc phat hién ndam 1994. Tir leptin c6 ngudn gbc
Hy Lap: leptos c¢6 nghia la gly, 1a mot polypeptid 16
kDa chira 167 acid amin c6 cu tric tuong ddng véi
cytokine. Theo Kershaw va Flier, m6 m& duéi da
tiét nhiéu leptin hon 1a mé m& ndi tang. Tuy nhién
theo John E.Morley va Haipeng Xiao lai cho ring
mdi t& bao m& & bung tiét nhidu leptin hon so véi
mdi t& bao m& & dui. Mot lugng nho leptin ciing
duge tiét ra tir biéu md cia da day va nhau thai.

Hiéu qua cua leptin 1én sy cin bing niang luong
i duge hiéu rd, thong qua viing duéi doi cling nhu
théng qua hoat dong tryc tiép & mo ngoai bién gdm
co va té bao béta & tuy tang. Leptin trong mau giam
nhanh chéng khi han ché calori va gidm can. Sy
giam leptin di kém véi cac dap tng sinh ly cla sy
d6i nhu ting sy ngon miéng va gidm tiéu hao ning
lwgng. G ngudi béo phi, leptin ting cao do khéng
leptin. Du leptin tang cao do ndi sinh hodc do diéu
tri v6i leptin ngoai sinh ciing khong lam giam cin
do tinh trang @& khang nay.

Ngoai hiéu qua diéu chinh ning lugng, leptin
con diéu hoa chire nang thin kinh noi tiét va hé ndi
tiét. Thidu leptin 1am ting hoat truc dudi ddi-tuyén
yén-thugng thén va trc ché truc duéi déi-tuyén yén-
tuyén giap ciing nhu truc sinh duc. Leptin 1am giam
cortisone, trc ché tiét CRH du6i ddi do stress. Co
ché tac dung tang hoat trén truc thugng than chua
dugce 15. Leptin binh thuong hoa ndng d6 hormone
gidp bi thap do thiéu leptin truéc d6, mot phan do
kich thich tiét va ting tic dung ciia TRH tir dudi
dbi. Leptin kich thich sy ddy thi, ding leptin thay
thé trong luc doi ngén chidn dugc cac thay ddi & truc
sinh duc ciing nhu truc gip trang do sy d6i & ngudi
binh thudng. Leptin ciing c6 céc tac dung truc tiép
1én céc thu thé leptin ngoai bién & budng trimg, tinh
hoan, tién liét tuyén, rau thai [2].

2.2. Chirc ning cia leptin

2.2.1. Diéu hoa trong lwgng co thé
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Leptin didu chinh thai d n udng, cim giac d6i,
than nhiét va sy tiéu hao nang luong co thé [7].
Tiém leptin hing ngay cho chudt lam giam &n mot
céach trAm trong sau vai ngdy va c6 thé 1am thé trong
giam dén 50% sau 1 thang. Sy giam thé trong nay
c6 thé duoc giai thich:

- Giam d6i va giam tiéu thu thirc dn: tic dung nay
qua trung gian mdt phan bai sy e ché hoat dong
neuropeptide Y (NPY) va agouti-related peptide
(AgRP), ddng thoi tang cuong hoat dong cia alpha-
melanocortin stimulating hormone. NPY va AgRP
14 nhitng chét kich thich rit manh sy dn udng.

- Gia tang ti€u hao nang lugng: dugc danh gia
thong qua su ti€u thu oxy tang, than nhiét cao hon
va giam khdi lvgng mé ma.

Khéc véi sur giam can do tiét thyuc kiéng in c6 thé
lam giam ca khbi m& va khéi nac, su giam cén do
tiém leptin chi lam giam khdi m& ma khong c6 tac
dung 1am gidm khdi nac. Nhiing co ché tac dung ciia
leptin 1én chuyén héa kha phirc tap va ngudi chua
hiéu ro ddy du. Ngoai vai trd tai ving dudi ddi, c6
vé nhu cc md ngoai bién gdm co va té bao beta &
tuy ciing cd vai tro.

Leptin trong mau giam nhanh chéng khi han ché
calori va giam can. Sygiam leptin di kém véi cac
dép mg sinh ly cta sy déi nhu ting sy ngon miéng
va giam tiéu hao ning lwong. G ngudi béo phi leptin
ting cao do d& khang leptin. Dul leptin ting cao do
ndi sinh hogc do diéu trj véi leptin ngoai sinh ciing
khong 1am gidm can do tinh trang d& khang nay.
Co ché d& khang leptin chua duoc rd, duong nhu
do khiém khuyét trong thong tin tir leptin hodc van
chuyén qua hang rdo méu néo.

2.2.2. Tdc dung trén hé ngi tiét - than kinh

Ngoai hiéu qua diéu chinh niang luong, chirc
nang sinh san, leptin con didu hoa chirc ning than
kinh ngi tiét va h¢ noi tiét. Thibu leptin lam ting
hoat truc duéi ddi-tuyén yén-thuong than va tc ché
truc dudi ddi - yén - giap ciling nhu tryc sinh dyc.
Leptin 1am giam cortisone, trc ché tiét CRH duéi
ddi do stress. Co ché tac dung ting hoat trén tric
thugng than chwa dugce rd. Leptin binh thuong héa
ndng d6 hormone giap bi thap do thiéu leptin trude
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d6, mot phf?m do kich thich tiét va ting tac dung cua
TRH tir ving duéi dbi [1], [8].

2.2.3. Tdc dung trén tim mach

Leptin gbp phin lam ting huyét ap thong qua sy
hoat héa giao cam, leptin 1am ting tai hp thu natri &
than tir d6 1am ting thé tich mau gép phan lam ting
thém huyét ap. O bénh nhan béo phi leptin mau ting
do bi d& khang tac dung vé phuong dién lam giam
can, nhung theo William G. Haynes, tic dung ting
hoat giao cam va tang 4p mach mau cua leptin van
tdn tai. Su dé khang c6 tinh chét chon loc nay trén
bénh nhan béo phi kém vdi tinh trang tdng leptin
méu giy thém nhimg tic dung bat lgi trén hé tim
mach & bénh nhén béo phi.

& bénh nhan béo phi, thudmg cé sy dé khang
insulin do c4c hormonkhac tiét ra tir mé m& gy
hién twong tang insulin mau, ban than insulin mau
ting ciing kich thich hé giao cam va tang gitt natri
da 1am ting huyédt 4p. Nhiéu protein ciia hé RAS
dwoc san xuét tir mdé mé ciing truc tiép lam ting
huyét ap [5], [9].

Tét ca cac biéu hién trén day xuét hién ciing lic
trén bénh nhan béo phi gdy nén hau qua xAu trén
hé tim mach. Ty 18 ting huyét 4p ting cao trén dbi-
tuong béo phi [1].

2.2.4. Chirc ndng sinh sdn

Tir lau ngudi ta da biét ring sy thiéu in 1am giam
chirc ning sinh san. G phu nit ¢6 lwgng m& co thé
qué thap chu ky kinh nguyét s& dimg lai. O dong vt
thiéu an nguoi ta ciing ghi nhan hién twong twong
tu. Biéu hién day thi thudng lién quan dén tudi va
ca tinh trang clia co thé,

Nbdng do leptin thdp & ngudi va dong vat c6
lwgng m& co thé thip, chimg to leptin c6 vai tro
trong diéu hoa chiic ning sinh san. Tac dung ny
c¢6 thé mot phan do-leptin c6 kha niang lam ting
tiét hormone giai phong hormone huéng sinh duc
(Gonadotropin - releasing hormone = GnRH) tir d6
lam tang hormone kich sinh nang noén (Follicle -
stimulating hormone = LH) va hormone kich thich
sinh hoang thé (Luteinizing hormone = LH) tir thly
trude tuyét yén.

Vai trd cua leptin lién quan téi chirc nang sinh
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san trude hét thé hién qua hién tugng déy thi. Thi
nghiém trén chudt giai doan tién day thi dugc diéu
trj leptin nhim muc dich giam can, nguoi ta cling
d4 ghi nhan duoc kha nang sinh san va day thi xuét
hién s¢m hon so v&i 16 ching. Ngoai ra, trén ngudi
bij dot bién bét hoat gen thy thé leptin khong nhiing
bi béo phi ma con khong ddy thi duoc [6].

2.2.5. Cdc chirc nang khac

Leptin con c6 nhiéu vai trd vé noi tiét khac nhur:
didu hoa chirc niang mién dich, tao huyét, tan sinh
mach méu va phat trién xuong. Leptin binh thuong
hoéa chirc ning mién dich bj trc ché do suy dinh
dudng va thiéu leptin. Leptin ciing thic day su ting
sinh va sy biét hoa té bao tao mau, thay dbi su san
xudt cytokine do té bao mién dich, kich thich sy phat
trién t& bao ndi mac mach mau, tn sinh mach mau
va diy nhanh sy lanh vét thuong. Thiéu leptin 1am
tang khdi lugng xwong ngay ca trén dbi tuong ting
~ cortisol mau va suy sinh duc, tdc dong nay thong
qua khu bung gitta ving dudi ddi. Khu vuc c6 dap
g v6i leptin ndy lai c6 anh hudng lén hoat dong
ciia hé than kinh thuc vat. Nhiéu nghién ciru cho
thiy leptin lam giam khéi lvgng xwong mdt cach
gian tiép thong qua hoat héa hé than kinh thyc vat. RS
rang leptin ¢ nhiéu chirc nang ndi tiét khac nhau ngoai
vai trd diéu chinh ning lugng [1], [2].

IIL. ADIPONECTIN

3.1. Ngudn goc cita adiponectin

Adiponectin dugc phat hién vao thap nién 90 bai
b6n nhém nghién ciru dde lap, vi thé adiponectin
dugc biét dn véi nhitng tén goi khac nhau xuét phat
tir cic nghién cru nay nhu [4]:

- Acrp30 (adipocytes
protein of 30 kDa)

-AdipoQ, GBP28 (gelatin binding protein of 28
kDa)

- ApMI (adipose most abundant gen transcript 1)

complement-related

Adiponectin 1a mét protein giéng collagen, dugc
cAu tao bdi 224 acid amin, trong lwong phén tir 30
kDA, n6 dugc tiét boi cac té bao m& va hoat dong
nhu mdt hormon c6 tic dung chéng viém va lam
tang nhay cam insulin.

Trong méu adiponectin ton tai & 3 dang khac
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nhau 13 trimer, hexamer va trong lugng phén tir cao
(HMW: high molercular weight) la cac adiponectin
¢6 tir 12-mer dén 18-mer [4].

Phéan tt HMW-adiponectin c6 thé bj cét thanh
cac thé nho hon hoic nhitng manh hinh bng, day 1a
nhitng phén tir ¢ tiém nang hon dang adiponectin
trong lugng phén tir cao.

Adiponectin dugc tibt boi té bao md tring. Nong
d6 adiponectin & trong co xuong, gan, dai trang, co
tim, tuyén nuéc bot va nhau thai thdp hon nhiéu so
v6i md m&. Ngoai ra, adiponectin ciing dugc phat
hién véi ndng do rét thdp & dich ndo tiy va tuyén
sita. Adiponectin c6 chira mot vung bién dbi manh
gibng collagen dAu c6 N- tan trén doan cudi -NH2
(- gbc amin) va ving hinh bng & dau co6 C- tan, day
14 phan c6 chu triic giéng véi TNF-a. Ngoai ra, céc
adipokine khac dugc tiét boi mé m& nhu leptin cd
tac dung ddi nguoc véi tac dung clia adiponectin
[1], (41

Nong d6 luu thong trong méu ctia adiponectin co
twong quan nghich véi chi s6 khéi ctia co thé (BMI).
Nghién ctru gin day cho thdy ndng d6 adiponectin
giam & nhitng ngudi béo phi va bénh nhan DTD typ
2, trong khi d6 c4c adipokin khéc lai ting cao trong
mau & nhitng bénh nhén nay [4].

3.2. Chirc ning ciia adiponectin

3.2.1. Diéu hoa trong lwong co thé, ngin ngira
béo phi

Adiponectin c¢6 2 thu thé tiép nhan: thy thé
AdipoRlI ¢4 lién quan chit ch& v&i sy hoat hda thong
qua con dudng tin hiéu AMPK (AMP-activated
protein kinase) c6 vai trd diéu hoa trc ché chuyén
hoa tan tao glucose va phdi hop véi ting oxy hoa
m&. Thu thé AdipoR2 c6 lién quan manh m& véi sy
hoat héa con dudng tin hiéu PPAR-8 (peroxisome
proliferator-activated receptor-3), con dudng tin
hiéu nay kich thich qué trinh tiéu thu nang luong
bing tang cudng oxy héa md, irc ché viém va stress
oxy héa. Vai trd cia PPAR-0 lam ting tdng hop va
bai tiét adiponectin, ngugc lai khi du thira ning
lugng adiponectin giam xuéng hogc thiéu hut hay
& khang leptin.

Sau khi gin v&i AdipoRl, adiponectin c¢é tac
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dung lam tang nhay cam insulin va ting tiéu thy m&
1am phuc hdi lai tac dung cua leptin, trong khi d6 lai
c6 kha nang chéng lai qua trinh xo vita dong mach,
chéng viém va chéng oxy héa.Vi vdy, adiponectin
ngin can dugc sy phét trién béo phi.

Nhitng nghién ciru khic cho thy, khi bd sung
kéo dai adiponectin cé tac dung chéng béo phi rd rét
trén chudt dot bién gen gay béo phi. Tac dung chéng
béo phi ctia adiponectin thong qua co ché 1am ting
cudng tiéu thy ning lugng. Viée giam khéi m& &
nhitng con chudt d6t bién gen bing ting cudng bidu
hién adiponectin ddng thdi ciing ngin ngra duge
tr vong som cua dong vat thuc nghiém cé ché do
&n giau chit béo. Co ché c6 thé do han ché cac ton
thuwong DNA. Nguoc lai, khi thiéu hut adiponectin
dan dén ting rd rét tinh trang béo phi & chudt dot
bién gen [3], [4].

3.2.2. Diéu hoa glucose mdu

Sw giai phéng adiponectin c6 thé do tic dong
truc tiép 1am ting kha ning van chuyén, ting cudng
oxy héa, ting tiéu thu m& va lam giam ndng d6
lipid trong té bao co. Do dé, adiponectin lam ting
cuong chirc ning cua dong tin hidu insulin. Pdng
thoi, adiponectin ciing c6 thé 1am ting nhay cam
clia té bao gan déi véi insulin bing ca con dudng
tac dong tryc tiép, hoic gian tiép giy giam ndng
dd lipid mau. Vi vdy, tdc ddng clia adiponectin 1am
tang cudng cai thién sy nhay cam cua insulin, ting
dung nap glucose ciia té bao va didu hoa glucose
mau & ngudi béo phi.

Trén mod hinh dong vat gdy béo phi va dai thao
duodng, khi duoc hd trg biang adiponectin da lam
giam 13 rét trong lugng co thé dong vat, lam ting
hoat tinh insulin va ting dung nap glucose. Tac
dung nay 14 két qua cua sy tdng cuong oxy hda acid
béo & co xwong va lam ting hoat tinh cia insulin
chdng lai qué trinh thoai hoa glucose & gan [4], [10]

3.2.3. Ci thién dé khdng insulin

Thi nghiém tiém adiponectin tai t& hop vao
chudt nhit hoic 1am ting adiponectin truong dién
& chudt chuyén gen da chimg minh rd rét tic dung
lam ting nhay cam insulin manh mé& cia phan tir
adiponectin trong co thé (Kadowaki va cs, 2006)
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trong khi d6 trén chudt khiém khuyét gen téng hop
adiponectin hozc khuyét thiéu ddng thoi hai gen ma
hoéa adipoRI/R2 1am ting dé khang insulin.

Tac dong lam ting nhay cam insulin cua
adiponectin 12 két qua ciia sw wrc ché tan tao glucose
& gan va lam ting véan chuyén glucose & co quan
trung gian ctia con dudng tin hiéu AMPK. Ngoai ra,
adiponectin ddng thdi c6 tac dung lam ting cuong
tiéu thu ndng lugng, ting cuong oxy héa acid béo &
gan v co, qua d6 adiponectin tiép tuc lam ting nhay
cam insulin trong co thé.

Theo Bauche va cs (2007), Schroeder va cs
(2005), thong qua trc ché TNF-a va irc ché viém &
mo mdJ, adiponectin cd tac dung lam tang cudong va
cdi thién sy nhay cam cua insulin [4].

Nhitng nghién ciru gin day trén chudt chuyén gen
da ching minh adiponectin c6 vai trd ting cudng
cai thién va diéu hoa chuyén héa lipid. Adiponectin
c6 tac dung lam giam ndng do triglyceride huyét
twong thong qua co ché lam ting cudng qua trinh dj
héa VLDL (lipoprotein ty trong rat thdp) & co, ciing
nhu tryc tiép 1am ting kha ning van chuyén, ting
oxy héa m& va lam giam ndng db lipid trong té bao
co [4], [10].

3.2.3. Cdc chirc ning khdc

Adiponectin d3 dugc chimg minh c¢é nhiéu tac
dung rd rét trén chuyén héa lipid ciing nhu tic dung
chéng viém va chéng vita xo ddng mach. Ngoai ra,
& ngoai vi adiponectin ¢é tac dung tham gia hoat
dong didu hoa lugng thirc dn dwa vao va didu hoa
kha ning ti€u thu ning lugng ciia co thé.

Theo Bauche va cs (2007), Schroeder va cs
(2005), théng qua tic ché TNF-a va trc ché viém &
mo md, adiponectin c6 tdc dung lam ting cudng va
cai thién sy nhay cam cua insulin. Cac nghién ctru
khéc gén day trén ngudi déu chimg minh ting ndng
d6 adiponectin huyét twong c6 1ién quan chit ché va
doc 1ap véi giam nguy co méc bénh dai thao dudng
typ 2 & nhitng nguoi khoe manh [4], [6].

IV. KET LUAN

Vi€c tim ra leptin va adiponectin 1a sy kién déng
ké 1am thay ddi cac quan diém trudc day vé chic
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ning sinh ly hoc m& tréng.

Chtre nang &n dinh ndi mo ciia m& tréng dua trén
tac dung cua cac chit duge chung tiét ra trong cac
vi tri du trit khac nhau. Hién nay, nhd thanh tyu cua

cdng nghé gen, cac nha khoa hoc da phét hién duoc
rAt nhidu chét khéc nita dugc tiét ra tr md md. Vi
viy, nghién ctru mé m& va béo phi van dang la van
dé rat dwoc quan tAm hién nay.
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