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Bs CK2 Nguyln Ngic Van Khoa - Khoa Cllp Clu

Khéang insulin (KI) la m0t bil n chi ng th00ng thly cda binh thOn mOn (BTM) giai doOn culidia
trén th0 nghil m kO p d0 ng A0 0 ng-c00ng insulin. Khang insulin ciing cé mit trong b0 nh thOn mdn
giai doln dlu, ngay cO khitdc dl 10c cOu thi n nm trong phO m vi binh thiOng. TOc d0 thanh
thOi glucose t00ng quan nghlch vindng dl creatinine huydt thanh va t00ng quan thul'n vi d0
thanh thOi creatinin. Nhil u nghién cOu trén didn ring sU ding dU liDu t0 c&c nguy c0 xO vl a

dl ng mdch trong cl ng dl ng da xac nhin hii chl ng chuyln héa di doan dlilIc nguy cl mic

bl nh thOn mOn va nhi n thO'y khdng insulin c6 lién hO vOi b0 nh thOn mOn va sO suy gil m nhanh
chong chc nang thOn. VOy cl chd KI0 bInh thin mOn nhi thD nao?
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Khang insulin 1 b0 nh thd n mi n tinh

Cha thich: Suy thl n dln dl n tinh tfl ng viém mé mi toan than va tang clp dl chuyd n héa mi
trong huyO t 10 ng. TNF-a kich hodt mé mi phan Hly, o ra cac axit béo 1 do. 0 cac 1 bao cd,
FFAs kich hoO't cac yiu 1 phién ma, chl ng hl n nhl thD thD kich holt b0 i peroxisome
proliferator (peroxisome proliferator-activated receptor - PPAR), va flo ra cac sl gil bao gl m
diacylglycerol (DAG) va chull i acyl-CoA (LCA-CoA), sl di n din kich hol t protein kinase C
(PKC) va hly photphoryl héa c a thl thl insulin nin (IRS) -1/2.0 cac f1 bao c0, TNF-a kich

holt mitlodt cac kinase bao g m IKK-B, c-Jun NH2-terminal kinase (JNK), kinase ngol i bao
quy dl nh tin hil u (ERK), protein kinase C (PKC), Akt (PKB), rapamycinll ngi0i (mTOR), va
glycogen synthase kinase 3 (GSK3) chl u trach nhil m cho s phosphoryl hdéa c0 a thl tho

insulin (InsR) va IRS-1 trén di 0 ngserine / threonine. SO ¢ chl chlc nang dla IRS-1 s chin
Aktdindln hlp thO cytosol glucose transporter 4 (GLUT4). Fetuin-A ciing ¢ thl ¢ chl IRS va
gay viém cl p thd p. IL-6 chl u trach nhilm cho sl 1m0 ng cac bl trid t khac nhau ci a protein tin
hil u cytokine (SOCS) théng qua cac [ trinh tin hil u Janus kinase / tin hil u dJ u do va hol t hoa
phién m& (Jak / STAT). SOCS sl ¢ chl IRS-1/2 va protein kinase A. RUilo0n N0 n0ichltco
Vi lamityQufl nlalién kIt viém vili khang insulinU d pdl phdn . Dong dJ minh hila ¢ chi
dlacac ydu t lién quan dl n suy thd n trong K.

1. Khang insulin thuc dly t0n thi0ng thOn

Kl thac dily b nh th'n b0 ng cach lam mOt can bl ng huydt di ng t0'i thO n théng qua cac ci chi
nhO kich holt cOa hd thd ng thd n kinh giao cOm, 0 ding muli, gilm Na +, K +-ATPase holt Ilc,
vatang micl0c cluthOn. ROiloOn I00indibao dding nhi la yOu td lién kOt viém va KI O clp dO
phan tl. Vilc 0c¢ chl cac tin hilu insulin théng qua phosphoryl hdéa ¢ chit thl thO insulin do
chOt holt hoa c-Jun kinase N-terminal (JNK) dong m0t vai tro quan trdng. ROiloOn I00i nOi chOt
thO'n c6 lién quan din t0n thdOng t0 bao c6 chan gay ra bli d m nilu va biln dUi nephrin
N-glycosyl h6éa [ t0 bao c6 chan, la ylu t0 ¢l bOn trong sinh bdnh hic cla dim nidu, va tham
gia vao sinh ly binh cla tin thiOng thin mdn tinh vOitOn th00ng 0ng - kO thOn. Kl va cac
cytokine viém c6 thl phdn nao chiu trach nhidm cho vilc md rdng t0 bao cOnh cOu thdn, lam
day mang niin t0 bao, tin thO0ng t0 bao c6 chan, va mit khe I0 mang ngan hoan toan culli
cung din din ching x0 cOng tilu cOu thOn va tin thd0ng 0ng - kO thOn. Megalin, mOt thD thO
ndi bao, lam trung gian cho vil ¢ tai hi p thl cac chit dinh d00ng va vl n chuyln protein gin kOt
vitamin trong céac b0 I0¢ cOu thd n théng qua s t00ng tac vi cac phan t0 khac nhau trong cac t0
bao bilu mé 0ng 100N gdn. Trong hii chdng chuyln héa holc rli lod n lipid mau, cac axit béo 1
do dilc glidintl bao bilumé Ong I00n gin vii protein viln chuyl n nhO albumin hol ¢ protein
gin kOt axitbéo U gan. Trao dUichOtquatlil Ongli0n gln didc kich holtdl xult hiln cac
cytokin til n viém, ch ng hO' n nhd MCP1 va TNFa, va din din chuyln ti0p bidu mé - trung mé.
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Kl ¢é thD din d0n tang LDL cholesterol va gop phl n tang triglyceride mau. Apolipoprotein B
giau triglyceride rd rang thac ddy sO tiln triln cOa suy thO n. MO ¢ triglyceride cao la mOt yOu t0
nguy cll cho d0 m nilu phat tril n.

2. Cac yiu t0 0nh hi0ng d0n khang insulin trong bl nh thin min

Thi n dong mit vai tro quan trl ng trong chuyl n héa insulin. 00 ¢ tinh ¢6 khol ng 30- 80% insulin
trong hi tulln hoan di0c I0c qua thOn. Insulin c6 tring I00ng phan t0 6000 Dalton va diic t0 do
I0c qua thOn. Khi suy thiin, gilm mOc I0c cOu thOn, gidm chuyln héa thi'n cOa insulin din diin
kéo dai thli gian va ning dd dinh cla né trong huylt t00ng, do d6 bl nh nhadn mul n ulng
di0ng. MOc du viy bilu d0 dil0ng huyOtla b0t thiOng, chdng minh cho sU KI O t0 bao. MOt sO
yOu t0 trong BTM go6p phin lam KI nhd n0ng d0 uré huylt cao, toan chuyl n héa, thil u vitamin
D.

Kl trong suy thin mOn tOn t0ichld you O ngodi vi. Bdivi mé m0 thanh I0c di0i 2% t0i 100ng
di0ng huydt, mé cl la nli bilu hiln chinh vl KI'O b nh nhan bl nh thi'n giai do0n culi. SOn
xult glucose 0 gan khéng tang va diillc gil 0 mOc binh th00ng d0 dap 0ng insulin 0 b0 nh nhén
bl nh thO n giai don culi. Kl c¢6 thd khéng din ddn mOt sO gia tang bu tidt insulin, so v i bl nh
nhan khéng mo c bInh thin. NgOOc I0i vOi m6 hinh ding vOt viillOng chit béo hip thd gay ra
bli Kl cao, Kl tri0c tién bilu hin 0 gan va sau do6 trong mé m0 trd ng, trong khi c x00ng vl n
con nhdy cOm vOi insulin. MOt khiD m khuyOt sau thD thD d00c céng nhin la khiD m khuyOt chinh
trong b0 nh thOn mOn. MOt nghién c0u d& chl ng minh rdng holt hoa cla thd thD insulin IRS-1
lién k't phosphoinositol (P1) 3-kinase (K) da bl Oc chi. Cac cU chl tilm nang cho villc gilm
holt héa thi thD IRS-1 lién kit (P1) 3-kinase (K) la cdm 0ng cla cac tifu din vD dilu tilt P85
PI3-K, nhng miOt c0 chd khac cling c6 thi lién quan. Chllc nang chinh cla IRS-PI3 K-Akt gl n
litn vOiviém mOn tinh, nhil m toan chuydn hoéa, vitamin D va tinh trl ng hormone tuy n c n giap,
thiD u mau, chit dl c uré mau, va chuylln héa mo.

2.1. KI kOt hip vii viém nhil m trong b0 nh thOin min

MOt qua trinh phi ¢ t0p nhi ng biln dii vQ dinh d00ng va trao dili chit lam ndn t0ng cho suy
thO0n min, bao gim cO viém min, rOi lod n oxy hoa, Kl, va suy dinh di ng protein nang I00 ng.
Gi0 ng nhi cac bl nh min tinh khac, BTM c6 billu hiln viém cp d nh0 danh d0u b0 ng ni ng dl
cac cytokine tidn viém nh0 protein phin Ong C (CRP), ylu t0 holitD khiiu (TNF-a),
inerleukin-6 (IL-6), va interleukin-1 beta (IL-1B). Viém va ri lo0n oxy héa la did u hil n nhién
trong giai doln ddu cla suy thi'n va cting gay ra Kl, chD ylu théng qua tang sin xullt cac
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cytokine til n viém.

Trong sO hi0n diln cOa insulin, cac thd thO insulin phosphoryl IRS, d00c lién kOt vOi sO kich hoOt
cUa hai Il trinh truyd n tin hi0 u chinh: phosphatidylinositol 3-kinase (P13 K) -AKT / protein kinase
B (PKB), 10 trinh chOu trdch nhidm ddi vOi hOu hOt cac cac holit dUng trao dii chdt nh0 v n
chuyl n glucose, va enzym kich hot phéan bao Ras (Ras-mitogen-activated protein kinase
-MAPK), 10 trinh quy d0 nh billu hiln gen va kit h0'p vi ID trinh PI3 K d0 kil m soat sO tang
trd0ng t0 bao va si phan héa t0 bao. Trong cac mé hinh diing vOt cla bl nh thin mOn, hoOt
diing PI3 K gilm con sl chdttl bao (apoptosis) va I trinh ATP-ubiquitin-proteasome dii0 ¢ kich
hoCt.

TNF-a gay ra khang insulin théng qua cac cl chd trlc tilp holc gian tilp (hinh 1.1). TNF-a c6
thD gay ra phosphoryl héa IRS-1 théng qua holt hda kinase serine bao gom IKK-B, c-Jun
kinase NH2 [ ddu t0 n cung (c-Jun NH2-terminal kinase -JNK), tin hilu ngolli bao dil u tilt
kinase (extracellular signal-regulated kinase -ERK), protein kinase C (PKC), Akt (PKB),
rapamycin 0 ngd0i (mTOR), va glycogen synthase kinase 3 (GSK3). Sau khi tiém truydn TNF-a
0 ngl0i khO'e mdnh, khang insulin phét tril n trong ¢ x00ng di0c lién kOt vOi phosphoryl suy
thoai clla Akt nOn 160, ddn ddn r0i lod n chl ¢ nang vO n chuyd n glucose 4 (GLUT4) chuyln vl
va sl hO'p thu glucose. NI'ng d0 qua mic cla TNF-a difu ti0t tiéu cOc din tin hid u insulin va sl
hi p thu glucose toan bl cO thD 0 ngO0i. Ngoai ra, TNF-a kich thich phan hl'y m0 va gili phong
axit béo t0 do. Axit béo t0 do gay ra tich t0 nli bao diacylglycerol va acyl CoA chuli dai, tilp
theo protein kinase C kich holt va hiy phosphoryl hda clla IRS-1/2 trong t0 bao ¢ x00ng cla
ngl0i. Cac nghién clu khac chlng minh rlng IL-6 cling c6 thd Oc chd 10 trinh truyO n tin hilu
insulin 0 cOp dl cac thl thD insulin va t00ng tac IRS-1. Theo d6i mOt chlt dli khang thO thO 1L-1
0 nhOng bl nh nhén viitiDu d00ng typ Il khéng chl lam gi0 m CRP huyUt thanh va IL-6 ma con
clithiln d0 nhOy insulin. Khil m khuyOt trong tin hi0 u insulin thdng qua cac protein kinase Akt
lam ¢ sO cho s phét triln cOa KI. Akt dong vai trd nhl mOt did m nut trong sO kil m soat cla ¢l
trao dli chOt va tac ding da hilu cla insulin.

Fetuin-A, con di0c gli la a2-Heremans-Schmid glycoprotein (Ahsg), la mOt chit0c chd minh
qud trinh véi héa mi ch mau. Bl nh nhan bl nh thin min c6 ndng AU fetuin-A thIp hin dang kO
so vilingdOi khOe mOnh. Bilu trd ngln hin viisevelamer lam tang fetuin-A huylt thanh tOp
trung trong bl nh nhan suy thi'n giai do0n 4. 0 nhi ng bl nh nhan 10¢c mau, didu trl ding vi n
canxi cho c0ng cln giap thD phéat lam gil m dang kI mic d0 fetuin-A. Tuy nhién, mi c fetuin-A
huyOdt thanh tang 1én rd rang sau khi ct bl tuyOn cn giap 0 bl nh nhan c00ng cln giap.
Fetuin-A 0c chl holt ding cla thd thO insulin tyrosine kinase b ng cach chiin sO t0 ding
phosphoryl hoa cl a tyrosine kinase va IRS-1 va gay ra viém clp d0 nh0, kOt qul gay ra KI.
Fetuin-A trong huy0t thanh c6 lién quan t0i Kl va cac b0 nh di kem cla nd, chiing hOn nhd hii
chl ng chuyl n héa va dai thdo diiIng typ 2. NOng d0 fetuin-A cao hin gin liDn vi dai thao
di0ng typ 2 va KI 0 bl nh nhén trung nién va cao tuli. Tuy nhién, nhi ng tac ding c6 thd c6 cla
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fetuin-A trén Kl trong BTM cn di0c lam séng t0 hin n0a.

BO Oc chd cac tin hilu cytokine (SOCS) la mOt h c4c protein trong t0 bao, mit sU trong dé nOi
|én vOi vai tro dil u chi nh sinh ly quan trdng cla can bl ng ndi mdi thdng qua cytokine, bao gdm
mil n dd ch b0 m sinh va thich 0ng. 0 bl nh thdn mOn hol ¢ bl nh thO n giai do0n culi, sU gia tang
cla SOCS trong bl ch clu din nhan va tl bao lympho, kém theo tang ning dl trong huy0t
t00ng cl a cac cytokine viém IL-6, CRP, va TNFa, da di0 ¢ ghi nhOn. Quan sat gl n day cing
cho thDy mic d0 bilu hiin cla SOCS cing thay dili sau sl ¢ trong suy thi n.

Protein SOCS holt dilng nh0 mOt vong phUn hiicl didn dd ddm b0o dilu chOnh ID trinh tin

hil u cytokine, va mi ¢ tiéu kinh di0 n c0 a cac protein SOCS la s0 Uc chl con dillng tin hidu
JAK-STAT. Protein SOCS ciing ¢6 th0 Oc chl tin hifu insulin; SOCS-1 0 chult b0 nglt cho thly
hi d00ng huyOt va tang tin hid u insulin. Cac nghién cOu gin day cho thly rl ng cac protein
SOCS khéng chl lam trd m tr0 ng thém KI ma con déng vai tro nh mOt clu ndiquan tring gila
cac cytokine clp cao va Kl. SOCS-3 cé thl bullc Tyr960 phosphoryl héa cac thi th0 insulin, ma
quan tring la trén IRS-1 gdn kOt. 0c chl SOCS-1 thi 0 ng théng qua trung gian lién kit vi cac
mil n kinase clUa thD thD insulin, ngan ngla s phosphoryl héa hinnda .

IL-6 tang cao gay ra t1 SOCS-3 va do dé Uc chl tin hilu insulin trong sOi ¢ ngd0i phan héa
di0c nubi trong 0 ng nghil m. SOCS-3 bil u hil n khdng cao trong c 0 bl nh nhéan béo phi khdong
dai thdo di 0 ng va dai thao di0ng typ 1. Tang SOCS-3 bil u hil n 0 nhi ng bl nh nhan dai thao
diOngtyp 2 c6 thd dilc gilithich blisO kit hOp cla ndng dd glucose va IL-6 trong méu cao.
Ham I00ng cao cac cytokine gay viém din din tang SOCS-1 va SOCS-3 billu hiln 0 cac moé
nhOy cOm insulin, gay nén Kl théng qua sO 0c chl c0a con ding truyln tin hil u insulin.

2.2. Vai tro cla chuylin héa m{

Chuyln héa mi trong huyOtti0ng cao ré rit 0 bl nh nhan tang uré mau, chil ylu do gil m bai
tilt qua thO n. Béo phi cl ng thém tang uré mau c6 thi lam trim trlng thém ri lod n mO mau.

MO c t0 bao md b0t th00ng, bao gi m leptin va adiponectin, c6 thl thuc dly hin nla Kl va mOt
tr0 ng thai til n viém trong bl nh thin mOn. Leptin c¢6 thd d00c coi nhd la mOt chOt d0 ¢ uré mau
va co lién quan tli gilm nang I00ng nOp vao va suy dinh ding protein nang I00ng 0 bl nh nhéan
tang uré mau. Leptin cing ngan cn bl ch clu trung tinh héa hing ding va gay ton th0ng

m0O ch mau théng qua x0 vl a ddng mOch va hilu 0ng ti0 n viém. Adiponectin cé thl lam trung
gian cho cac holt dl ng kich holt insulin, ching vl a x0 d0 ng miOch, chOng viém. Tin hilu
adiponectin qua MAPK quy di nh rli lo0 n oxy hoa, phan dolln phinOng ting hIp 0 t0 bao cé
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chan, va albumin nilu. 0 nhi ng bl nh nhan chly th'n nhan t0o, ndng Al adiponectin huylt
thanh t0 10 nghOch vOichO sO khOildOng cO thd, ndng dC insulin, va chi s HOMA.

0 ngOCi, resistin c6 mit0 céc dlithlc bao cl trd trong cdc mé m0. Resistin xul't hil n lam xao
trdn phin 0ng miln ddch va gép phln lam tang nguy ¢l x0 via ddng mOch bl ng cach dilu
khil'n cac holt ding cla cac tl bao ndi mé. MOc dl I0u hanh resistin co lién quan nhilu dintlc
di thanh I0c glucose va viém danh di u sinh hi ¢ trong b0 nh thO'n mO n, nh ng khéng phi vii KI.
Visfatin chd ylu di0c tdng hip trong mO nOi t0ng va co lién quan d0n suy gilm chi ¢ nang n0i
mo va sl hinh thanh mOch. 0 nhOng bl nh nhan LMB, visfatin huydt thanh c6 th0 la mOt diu
hidu nhy cOm dli vOi hoOt d0ng cla tim. Chemerin la mOt adipokine mii tim thOy, lién quan

dl n bl nh béo phi va cling tang 0 bl nh nhan tang ure. 0 nhl ng bl nh nhéan chly thOn nhan t0 o,
chemerin cao c0 lién quan t0i kh0 nang sling sét blt kO t00ng quan thuln cla n6 viicac diu
hilu cla chOng viém va rli lod n lipid mau.

Nghién clu tri0c day chi ra rdng cac cytokine tiln viém c6 ngudn gic t0 mO phat huy tac di ng
Oc chd trOc tilp tin hidu insulin cO, gay ra s lién quan chit chD gila Kl va viém hi thdng. Béo
phi holc tich t0 m0 0 vung bl ng cé lién quan vOi sO rdilodn oxy hda va suy gilm holt ding cla
insulin 0 BTM. C6 mit mOi quan hd chitchl gila cac chl didm sinh hc cla viém va khii l00ng
chit béo 0 bl nh nhan bl nh thi n giai dol n culi. Gil m can c6 thd gil m ganh n0 ng viém va oxy
hda trong bl nh thin mOn va lam gidm b0t nguy ¢ tim mch 0 cac bl nh nhan nay.

2.3. Cac yiu t0 khac

C6 bl ng chi ng cho thly trd ¢ vitamin D va hormone tuydn cl n giap (PTH) déng vai tro quan

tr0 ng trong sinh ly bl nh c0a khéng dung nl p glucose va KI 0 bl nh nhén suy thin. KI c6 m0t
trong giai doln ddu cla suy thn va cé mitlién quan nghich vii 25(OH)- vitaminD3. Chuyl n
hda vitamin D b0 rlilo0n 0 bl nh nhan suy thin min; b0t th0Ong b0t ddu trong suy thi n cac giai
dolln dlu, tdc giai doln 3 hol ¢ sUm hOn, va tang di n theo suy gil m chl ¢ nang thd n. Vitamin D
di0c cong nhin la cé vai tro dii vii xd0 ng va can bl ng khoang ni mai, thl thO vitamin D va hQ
th0 ng chuyl n hoa xac dl nh trong nhil u mé. NI ng dl 10u thdng 25-hydroxyvitamin D t00ng
quan vli sO dung nip glucose, chilc nang cla tl bao beta, va dl nhly insulin, di0c do bl ng
cac xet nghil m dung n0 p glucose va kil p tang di0 ng huy0t. Sau 4 tudn didu tr0 1,25 (OH)2D3
tinh mO ch, tinh trd ng khéng dung n0 p glucose, Kl, gid m insulin, va tang triglyceride mau da
difc chithidn O bl nh nhéan I0c mau chu kI, trong s ving mitcla PTHOc chD.

SO tich t0 cac chit di c uré mau cé thd gop phin gay ra Kl trong bl nh thd n giai doln culli. Cac
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peptide c6 trlng I00ng phéan t0 trung binh trong huylt thanh tang ure gay ra Kl trong céac t bao
mO . Pseudouridine dd0c tich Ity trong hU tud n hoan, va dimethyl arginine b0t di x0 ng (ADMA)
di0c cdng nhiin la mOt chOt d0c uré mau quan tr ng lién quan din b nh thOn mOn va KI.

Toan chuyln héa cting c6 thd déng mit vai tro quan tring vOi Kl trong suy thOn min. Né cé lién
quan dl n suy dinh d0 0 ng protein nang I00ng va viém. Bong ching cho thO'y r0 ng nhi ng tac
ding d0 héa clla toan chuyl n hda c6 thi do tang hollt dng cl a ubiquitin-proteasome phl

thul c adenosine triphosphate (ATP) va chulli nhanh ketoacid dehydrogenase. Bil u trl nhil m
toan chuyl n héa vii bicarbonate ullng lam tang c0 d0 nhiy cOm insulin va bai til t insulin U

bl nh nhé&n suy thin min, d00c xac di nh bl ng nghid m phap kO p dl ng d00ng c00ng insulin

Bl nh nhan bl nh thi n giai do0n culithdOng cé sllc dl khang cla cl thd thOp, didu nay cé thD
g6p phin vao Kl va rdi lo0n chuydn héa. COi thiln dang kI dung nd p glucose va dl nhOy insulin
da dilc tim thly 0 nh0ng b0 nh nhé&n bl nh thn mdn sau 6 hay 9 thang dilu trl EPO cho bl nh
thilu mau. COi thiln khD nang di khang sau khi didu tr EPO cé thi la yOu t0 quan trl ng trong
vil ¢ cli thiD n qua trinh chuyl n hoa glucose [ bl nh nhan suy thin.

KOtluln

Kl ph biln 0 cac bllnh nhan BTM va déng mit vai tro trong suy gidm chi ¢ nang thin. Cac
nguyén nhan cla Kl la da ylu t0 va co lién quan din m0t mOng 1001 phOc t0p bao gim cO viém
man tinh, r0i lo0 n oxy hoa, thil u vitamin D, thil u mau, suy dinh di0ng. Nhing yJu t0 nay dilc
kOt hOp vOi cac cytokine viém, chuylln héa m0, ri lo0n ER, va SOCS, diin din mOt khil m
khuyOt mOc phUicla con dilng tin hilu thO thO insulin.

(L0Oc dich @1 Insulin Resistance in Patients with Chronic Kidney Disease,ll Journal of
Biomedicine and Biotechnology Volume 2012, Article ID 691369, cl a tac gil Min-Tser Liao,
Chih-Chien Sung, Kuo-Chin Hung, Chia-Chao Wu, Lan Lo, Kuo-Cheng Lu ).
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