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Maéi lién quan giita béo phi va
khang insulin trong dai thao duong typ 2

Nguyén Thi Huong Giang
Trudong Bai hoc Dugc Ha Noi

SUMMARY

A relationship between obesity and type 2 diabetes is now generally well accepted. Diabetes mellitus is a
complex metabolic disorder characterized by impaired insulin release and insulin resistance. Deregulation of fatty
acid metabolism in obesity is the main culprit for developing insulin resistance and type 2 diabetes. Some of factors
to developing obesity, insulin resistance and type 2 diabetes have discussed in this review, included the permanent
elevation of free fatty acids in plasma, inflammation and oxidative stress. The present review is intended to describe
the correlation between lipids, obesity and insulin resistance based on current literature, in order to elucidate

involved molecular mechanisms in depth.
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Gidi thiéu chung

Dai thao dudng (BTD) typ 2 la bénh réi loan
chuyén héa phuc tap, dac trung bsi muc glucose
tdng cao man tinh trong mdu cung vaéi nhiing thay
déi trong cac qua trinh sinh hoa ké ca thoai hoa lipid,
peroxid hoa lipid va gidm san xuat chat van chuyén
glucose dan dén nhing réi loan bai tiét insulin, hodc
gidm chuc ndng cla insulin hodc ca hai. Béo phi la
tinh trang du trit cac chat béo du thifa trong co thé
dan dén cac bénh ly tim mach, khang insulin va phat
trién BTD typ 2. G bénh nhan béo phi, mé mé san xuét
mot lugng 16n cac acid béo chua bao hoa, glycerol,
hormon va cac cytokin viém. Ngoai ra, béo phi lam
tang peroxid hoa lipid clia té bao mé dan dén tang
sinh cac géc oxy hda tu do gay ra stress oxy hoa. Day
la cac yéu t6 lam phat trién tinh trang khang insulin.
Khang insulin la mét tinh trang trong do cac té€ bao
khong dap Uing véi tadc dung binh thudng cla insulin
do t€ bao P tuyén tuy bai tiét, két qua la glucose
khong dugc dua vao trong cac té bao, tang cao trong
mau, cudi cling dan dén BTD typ 2. Ciing véi su phd
bién clia bénh béo phi trén toan thé gisi, moi lién
quan gilfa béo phi véi bénh BTD ngay cang tang lén.
Theo Venables, han 80% bénh nhan BTD typ 2 lién

quan dén béo phi va I6i s6ng it van dong. Con theo
bao cdo ti trung tam kiém soat va phong bénh My,
khoang 55% bénh nhan BTD typ 2 déng thoi mac béo
phi, 85% bénh nhan DTD cé thua can [1].

Trong bai téng quan nay, chung t6i mudn
tap trung tim hiéu co ché phan tir nao da thic
day lipid hodc cac acid béo tu do (FFA - Free Fatty
Acid) khang insulin dé lam sang té mai lién quan
manh mé gilra béo phi, khang insulin va BTD typ 2.

Béo phi dan dén khang insulin trong DTD typ 2

C6 3 con dudng quan trong lién quan truc tiép
dén phat trién khang insulin.

Hoat héa con dudng mTOR thic ddy khdng
insulinva TP typ 2

Cac chat dinh dudng du thia thic ddy khang
insulin bang cach hoat hoa protein kinase ctia con
dudng mTOR (mammalian target of the rapamycin).
mTOR gay ra su phosphoryl hda serine (pS) clia cac
IRS (insulin receptor substrates) bang cach hoat hoa
S6 Kinase 1 (S6K1) lam IRS mat tac dung hoat hoa
PI3K (phosphatidyl-inositol 3-kinase) va protein Akt,
Akt chinh la muc tiéu ctia con dudng chuyén hoéa clia
insulin. Khi hoat hoa con dudng mTOR/S6K1, chat dinh
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Hinfy 1. Con duong mTOR/S6KT va AMPK trong khdng insulin[2]
* AMPK (Adenosine Monophosphate (AMP)-activated Protein Kinase).

dudng du thlra cling gdy ra khang insulin bang cach
Uic ché su biéu thi clia gen PGC1 (proliferator- activated
receptor y coactivator-1), lam gidam tiéu thu nang
lugng ti thé, tir d6 dan dén béo phi. Con dudng mTOR
dong vai trod rat quan trong trong can bang glucose va
dugc tim thay trong cac té bao cg, m& va gan. Hoat hoa
con dudng mTOR thuc day khang insulin, nguoc lai tc
ché con duding nay c6 thé cai thién khang insulin [2].

Tdng acid béo tu' do gdy khdng insulin.

Dau tién, insulin gdn vé&i receptor cua
néd, phosphoryl héa cac IRS, sau dé hoat hda PI3K,
dan dén hoat hoa Akt, lam tang cudng dich chuyén
GLUT4 dén bé mit té€ bao dé nhap glucose vao
trong té bao. Khi ndng do glucose & trong pham vi
binh thudng, acid béo tu do dugc van chuyén vao
trong ty thé thdng qua enzym carnitine-palmytoyl
transferase-1 (CPT-1) va dugc 3 oxy hda mot it. Nguoc
lai, & bénh nhan béo phi khi ca 2 néng d6 glucose
va acid béo déu ting cao, té bao ¢ xu hudng tang
st dung nang lugng tu acid béo tu do, do dé tdng
tao thanh LC-CoA (long chair-CoA) trong bao tuong.
DPoéng thai chuyén héa glucose trong vong TCA
(tricarboxylic cycle) sinh ra citrat, ma dan téi su hinh
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thanh malonyl CoA trong bao tuong. Trong té bao
B malonyl CoA tc ché hoat dong clia CPT-1, do dé
khéa su oxy hoa acid béo va két qua la tich IGy cac
ester acyl CoA chubi dai (LC-CoA) trong bao tuong.
Su tich |Gy ca LC-CoA trong bao tuong dnh hudng
€6 hai dén chuc nang cua té bao mét cach truc tiép
hodc gian tiép théng qua cac chat chuyén hoa cta
acid béo [ceramid, acyl-CoA, diacylglycerol (DAG)I.
Tac dung truc tiép la do ca acetyl CoA va LC-CoA déu
Uc ché t& bao st dung glucose, gay khang insulin.
Acetyl CoAtang sé Uic ché pyruvat dehydrogenase va
lam tang néng do citrat trong té bao nén gay tc ché
phosphofructokinase, la enzym quan trong trong
con dudng thodi hda glucose. Glucose 6 phosphat
(G6P) tich luy lai gay Uic ché hexokinase, két qua lam
tang néng do glucose trong té bao do dé giam van
chuyén glucose tir mau vao té bao [2], [3].

Tac dung gian tiép la do tang LC-CoA trong bao
tuong gay Uc ché téng hgp glycogen tur glucose,
taing téng hop triglyceride (TG), ting DAG gay
khang insulin théng qua PKC (protein kinase C) va
PPAR (Peroxisome proliferator activatedreceptor)
[3]. DAG la chat hoat héa noi sinh cia PKC, tdng
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Hinh 2. Mdi lién hé gitia chuyén hda glucose va acid béo trong té bao [4]

lugng DAG trong co xuong & ngudi va moé hinh
doéng vat khang insulin gay hoat hoa isoforms dac
hiéu clla PKC va hoat hoa cac phan tu tin hiéu
trong con dudng viém nhu IKKs (IkBp-kinase), NFkB
(nuclear factor kB) va JNKs (c-Jun N-terminal kinase)
dan dén Uc ché IRS va PKB/Akt, do d6 tic ché tin
hiéu cla insulin va ngan chan su dich chuyén cta
GLUTA4. [5], [6]. Tang acid béo tu do cling lam tang
téng hgp ceramid. Ceramid gay khang insulin do Uc
ché sy phosphoryl héa tyrosin clia IRS, do hoat hoa
cac protein kinase p38 va JNK (cac protein kinase nay
dugc hoat héa bai stress). Ceramid cling Uc ché su
hoat héa ctia Akt theo hai ca ché. Trudc tién, ceramid
hoat hdéa protein phosphatase 2A (PP2A), chat
Uc ché nay xuc tac cho su khir phosphoryl hoa
Akt bang cach loai bd su hoat hoa phosphat. Thit
hai, ceramid Uic ché su chuyén dich clia Akt dén gan
vao phtuc hgp PIP3-PDK1 tai mang té bao [7]. Ngoai
ra, nhiéu nghién ctu cling bao céo vé mai lién quan
gitia stress oxy hoa va khang insulin. Nhiing bang
chimng gan day cho thdy khang insulin cling xay
ra ngay trong té bao {3 tuyén tuy, do tang cao man
tinh cac FFA da lam tang san xuat NO (nitric oxid),
gay pha hay tryc tiép cac té bao cla tuyén tuy, dan
dén khang insulin va cuéi cung la DTD typ 2 [2].

Cdc adipokin dnh huéng dén mirc d6 khdng
insulin

Céc adipokin do cac t& bao ciia mé ma tiét ra, gém
adiponectin, resistin, leptin, cac cytokin, interleukin 6
(IL6), turmour necrosis factor a (TNFa), visfatin, retinol-
binding protein 4 (RBP4), chat héa (ng dong bach

cau don nhan monocytechemo-attractant protein 1
(MCP-1) [8]. Cac yéu t6 nay c6 thé chia lam 2 nhém:
Nhom cac yéu t6 gay tang nhay cam insulin (gom
adiponectin, leptin) va nhom céc yéu t6 gay khang
insulin (g6m TNFa, MCP-1, resistin, IL6,...)

Nhém cdc yéu té gdy khdng insulin

TNFa dugc cho la nguyén nhan chinh dan dén
khang insulin & bénh nhan béo phi. Do trong béo phi
lubn c6 mét tinh trang viém man tinh dan dén tang
TNFa. TNF-a hoat dong thong qua receptor p55, kich
hoat IKKB va JNK1 dé tic ché con dudng tin hiéu cla
insulin bang cach tang phosphoryl héa cac phan tu
serin cla IRS-1 trong té ma. Ngoai ra, TNF-a cling Uc
ché chic nang PPARy (Peroxisome proliferator-
activated receptor y), mot ho receptor nhan c6 chuc
nang diéu hoa phién ma, cé vai trd trong téng hop
lipid va du tr(t chat béo trong té bao. TNFa cling gay
gidm tac dung cla adiponectin 8 mé md va trong
mau cla bénh nhan béo phi [6].

Adipokine MCP-1 va receptor CCR2 ddng vai
trdo hdp dan cac dai thuc bao dén moé méo
trdng trong giai doan khgi dau cla phan
Ung viém & chu6t. Tang tiét MCP-1 tU té bao
m& cla chudt béo phi c6 thé kich hoat su tham
nhiém cla cac dai thuc bao, sau d6 cac té bao nay lai
lan lugt tiét ra mot loat cac chemokine (protein kich
hoat bach cau) khac va cac cytokin khac do dé tiép
tuc thic day phan ting viém tai ché va anh hudng
dén biéu hién gen trong té bao ma, dan dén khang
insulin hé théng. Hoat hda resistin lam tang khang
insulin toan than va gidm tac dung cda insulin trén
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van chuyén glucose & t€ bao m6 ma. Khang resistin
gay tac dung ngugc lai. Tac dung cla resistin mét
phan cling thong qua tic ché AMPK [8].

Nhém yéu té tdng nhay cam insulin

Leptin Uc ché san xuatinsulin trong té bao B. Ngoai
ra Leptin con lam tang tiéu thu ndng lugng va gidam
camgiac thém an do tdc dunglén cacreceptor leptin &
vung dudi doi. Adiponectin la mot adipokin do té bao
m& téng hop va bai tiét, ndng dé trong méau khoang
5-10 pg/ml, hién nay adiponectin dang dugc coi nhu
mét chi s6 sinh hoc dé danh gia tinh trang khang
insulin [9]. Cac vai trd quan trong cla adiponectin
trong khang insulin gém: (1) lam tdng dé nhay
cam insulin; (2) lam tang qua trinh oxy héa acid béo;
(3) tuong quan dang ké vdi stress oxy hoa va (4) cé tac
dung chéng viém va diéu hoa lén/xudng nhiéu gen
trong cac con dudng chuyén héa khac nhau [10].
Phan 16n tac dung trén chuyén héa ctia cac adipokin
noi chung, trong do ¢4 leptin, adiponectin déu thong
qua hoat hoa con dudng AMPK.

Hoat héa con duong AMPK lam giam khdng insulin

AMPK (Adenosine Monophosphate (AMP)-
activated Protein Kinase) la mét proteinkinase, cé
chdic ndng nhu moét cdm bién néng lugng cla té bao
va diéu hoa chinh cho su chuyén héa carbohydrat
va lipid théng qua céc tac dung trén téng hop
cholesterol, oxy héa céc acid béo va trén qua trinh
téng hap glucose & gan.

Sau khi Adiponectin gén vao receptor ctia n6 lam

hoat hda AMPK. AMPK kich thich su oxy héa acid béo
bang cach Uc ché enzym acetyl-CoA carboxylase
B (ACCB), enzym xuc tac cho phén (ing téng hop
malonyl CoA tir acetyl CoA, do d6 lam gidm néng
dd malonyl CoA trong té bao, dan dén giam tong
hop acid béo do Uc ché van chuyén acid béo vao
ty thé dé B oxy hoa acid béo. Bang cach hoat héa
PPARY, AMPK ciing lam tang téc dé B oxy hoa, déng
th&i AMPK ciing Uc ché tng hgp nitric oxide (INOS),
cling nhu tin hiéu mTOR/S6K1, vi thé lam tdng van
chuyén GLUT4 qua mang, cudi cuing lam tang suhap
thu glucose vao té bao, cai thién tinh trang khang
insulin (hinh 1) [10], [9]. Do d6 AMPK la mot dich
quan trong trong diéu tri BTD typ 2. M6t s6 thubc
¢6 tac dung hoat héa AMPK nhu metformin, AICAR
(aminoimidazol 4-carboxamid ribosid) va A76966
dang dugc ti€p tuc nghién ctiu va phat trién.

Két luan

Co6 thé noi méi lién quan gitta béo phi, khang
insulin la m&i quan hé nhan qua, phc tap, co sutham
gia cCia nhiéu yéu té dan dén BTD typ 2. Viéc thay déi
16 séng (it van dong, hat thudc 13, uéng rugu, cang
thang tam ly) cling nhu can bang lai ché do an, c6
thé ngan chan béo phi va kiém soat dugc bénh DTD.
Nghién ctiu vé co ché phan tl la can thiét dé tim ra
cac dich diéu tri chéng lai can bénh dugc coi la sat thu
cham nay.
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