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1.TINHCrPTHIETC A mTAIl

B nhthch mth (B T M)thatihant trong cac sh QE c kh e ‘It §uan
t ©m hfumogg tJk 21. S | “@g b nh nhan(BN) mds BTM ngay cang gia
t £ n_gc,tinh€ kho[ng 843,6 triu N ignicb BTM trén toan th gi i Vv 0 nktr
20177 | BTMt gi athi1ljo gi%5 niog ‘rig @thitr 1énla
10,4% namgiiva11,8% ph n.Bnhththmth ‘trng€p  n g Baotui
dom cl ¢ du thch (MLCT) gi[m khi tuicang capn gi inhiq hhn _inam ¢
i “mg@bbnh L §i ntgh § ¢ BEpETHA) LGN i ° n Jgapagn L
tc, "hM;@®a Len meoBTMcaodp 3,7fnsoyi nidleda trchg.
Céc nghién cu (NC) ¢ a T ch ¢ Ganh ikbg B nh id Toan ¢u (GBD: Global
Burden of Dilfe@BsTajilld«°nc hmh@®bgluy °m fuh ©n
gayt vongtréntoanthgi i. T I t vongtoanfu® mil attii do BTM L «
41,5%1t nt m 1/5 20Q7[54]. BTM la nguyén nhan gayilmtu ith L nghang
th 19 v~ o nitnghadgPtii33 W o nitnphadti62 MW" o nt
2017vad b 8 onghangth5 v " o n[@4n 2040

BTMcon h “mg€n /f'sckhegacn g ndvibnhgay ra niu bih
chng nh+€ Jidpngy mhiuyv c, tipemau, bnh ly tim ntch, toan
chuy héa,..M, ttrong nhng bijhch ngquanirngga B T M “Lloth dhuyid r
héax €h n ghoang ckildo b nh theh mth (CKD-MBD: Chronic kidney disease
mineral and bone disorder. T h agodrH@ £ m _ 2D @hec Toan §u Cli
thi n KJI quf B nh Thch (KDIGO: Kidney Disease Improving Global Outcomes
CKDIMBD “E€nth nghotailoth h th'ngnQchuyd  h - a vd €hng
khoang ckildo b nh thch mth biwi hi n bRag m) t trong ba heb ki} h p céc yp f
sau: (@) Bl “tnh €a chuyM hoa canxi, phosphdiormon cch gidp PTH:
ParathyroicHormon) hotb vitamin D; (b) nhng bl “tngvetéaitth x €hng, kh
hoa,tW 2 ¢ h, ' ngtuyijhginhthét®@ cmthhga x ‘©hhb (), v6i hoa rith
mau hab mé nQn  k h[E14]6CED-MBD L€ ¢ xem |~ yJu t°
vio t° I t° vong ° b ' nh nh©n b nh thdi
ch t vong-ndgouyt°inm nmh4@nh h" ng Lfu [119long 1
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Do L < phathins mBTM va cac bih ch ng kém thep Holbi t la CKD-MBD

c- I nghrtpgi\/\klmﬁma)attmttrr\/knbnhvagrmganhlrrbgytI]Ch c hlJ
b nh sinhvMBD & hCGkily ch” li°n quan LJn r°
m° c¢c,n gdn |iQn v, i s suy gilm ch_c¢c nt

tiJJt quan tr ng, tiJt ra c8c horm®n nh-:

suy gilm ch_ ¢ niBAdM m-ip tpihftn MOy tt o da
kho&8ng v° nhiQu DbiJjn ch_ng h" th ng kbh

trung ph,c h”i c¢ch ¢ nkng b i ti itk Hcl ¢
bi "t | ivKhothe&€a L€ c Cqean itn®m Lhfuy Jlt. t ha
8nh c¢ch_ ¢ nktng b7 ti gt trong khi suy

hhn v tiJn tri Wn ©OmDd hlF-m ‘“Klgdtah o Llo& nc |
bin sinh h ¢ b’ sung, gi %p nhdn di n s,
creatinin tktng r» r t.

Kl ot heodn kuéch y/ut t]bao biM md ng thth vatntd  ddéhg
protein xuy°nthhgm hgactag. nNeyttthwggyjvtai tr
t tngnghguyénbaocs 23 (FGF23: fibrobl a<thoagr owt
chuyw hoa phospho va vitamin [248]. M, t S nghién cu cho tf n'n g, Klotho
huy/} thanh gfim s m ngay ¢t rc&hicreatninhwf t hanh dgfimmpy Vv~
I i ° n Jgsutdmtrivlg aBTMvacacbhchn g n h @BO RE)[120]. Tuy
nhién, mt s nghién cu khac khéng tim o m i lién quan r6 rang ga Klotho v i
ch¢c n tch, @KDxMBD horb KT ¢ ¢ 1am sang, kiih gia tr ¢ a Klotho trong phat
hi nsm, t’ ing innh Wa&@on gay tranh kh [136],[166]

MHb diico nhiQu nghién cu qu ¢ U]l « [dksht vai trd ca Klotho trong bnh
thch mth va CKDMBD, kit quf v c h@antdl hv ™ _«cHhe®Bl ea r a
khuy/h céo lam sang cthW Cac nghién cu  tcr @ © yng HhhcHgvQc, mx,
thiunhomchn g, kht! ndgy bta®c qdiiSanh that oth, ch y/u phan
tich riéng Titrén nhém BTM hbb LMCK va him khi so sanh trc ti/p gi a hai nhom
n" ykobinhd li uvQmiilién h gi aKlotho huy}thanhvamt  X€hng ¢, n
rilit.. Vi t Nam, nghién cu vVQCKD-MBD ch y/l td trung vao céc ¢ts kinh
LV\M nh<€ canxi, 25hydrexyvitaminD PTTH omng khi" ch<€a
n" o L §nh ngKioovhmt nt @Hn gtnghi®écuvic m3hply,
bao gqu8§t hdBEM, soganktic ti/p BTM, LMCKvanhomchng k m Lo
md X €h n §ntHiF WiHp pin lam sang tvai tro ¢ a Klotho, b sung d Ii" u
t r ong wreh Lig€ho cac nghién a ti/p theo. Vi vy, ching téi thc hi n



nghiéencuv i Qti:fi Ng h i dmn @, Klotho huy/} thanh va m ilién quan
L/hmts rilodh  k h o §n g b rh@hén lgnhthdnmth . o
2.M_ CTIEUNGHIENC U

2.1.X § ¢nh i n g, Klotho huy} thanh' b nh nhan bnh thch mtht  giai
L Bh1Uph g iY%5L alnog mdu chu B.

2.2.Phan tichm'i lién quan gian n g, Kiotho huy}thanhyim cl ¢ du
thdh* nhéom bnh tth mthc h€amdumts yJuft kho&8ng x€hng
phospho, PTH25-hydroxyvitamin Dhuy/} thanh vamd , X.€h.n ¢
3h NGHOA KHDA H

Nghiéncunaycunggbd li' u FUtiénwOn n g, Klotho huy}thanh b nh
nhan bnhthdh mth ¢ § ¢ thgvd benh nh@indc mauchu8t4Vvi't Nam. n Oy
théng tin co giatrb s ung ¢ loli uc H rspav@Klothe® m t dbl Bh sinh
hctQn ntng nhittomd. b

Ngoai ra, vic phan tich mi lién quan gi a Klotho huy} thanhyim cl c ¢fu
thdh, mts yJuf kho8ng x€hng ( c abhydroxyvimmio3vah o,
md  X€hng) fng -l p nmp ir »/Jbmhihsinh galhiloéth kho&ng x€h
b nh thth mth (CKD-MBD). Nh ng K} qul nay c6 thh tr 'n h . ig€ho cac
nghién cu ti/p theo Qgiatr chp L o&nv s ‘tng ¢ anKlothasrong bnh
thah mth.

AYNGHOQA - THWN

KJI qul” nghién cu c6 thAgitp nhch di n s m tinh tthg giim Klotho® b nh
nhan bnhtith mthvagiykh[n £ n g t Hyetdxd bdnk thdong qua cts nay,
LFobit t r ong Yecs§re kahii a ic \nilidm lamm sanglrd t.

Vic L § n"mgthiiK®thdhuy}thanhyicacchs k ho&8ng x€hng |
phospho, PTH25-hydroxyvitamin Dvamd . X.©h n g JAh & -nhdh ch n nguy
chiloth kho8&ng Jégtagnmich® bmh nhan bnh thh mth, t L -
gop pFn ‘nth _ mg®i n phap d phong héb can thip s m. Ngoai ra, nghién a
cl n'gyming . & Liitrongwvi ¢ tim hM vai trd tQn  n £_ra dlotlo
trong quin ly CKD-MBD va di thi nchl ° hg® ng cho bnh nhan.



Ch€ehng 1
T° NG QUAN TAILI " U

1.1. B NH THxN MyN VA R | LOYN CHUYgQN HEA XhuNG V¢

KHOANG CH [ T DO B’ NH THxN MY N

1.1.1.ChXn L o &imthdb mt va cac bijh ch ng ¢ a b nh thdn mth

1.1.1.1Chkn L oMdmthobny n
Tiéu chup chXxp L o &imthdb mth

Theqgng&ca KDI GO, °

cB TxVBiltkh@d s t h a yvQdhl

tric hdbd t hiav@ch £ n L dngéo dan 3 thang fr 1én, do Il k8 nguyén
nhan naaay ravaln h * m @ K c kh e[87].

ThayivQchc nthdngVM ¢l c du thdh (MLCT) gilm xu n g . id6@
ml/phat/1,73Mdi n  t 2 AAMLGTH ‘@ehctinht cac congthc d a vao chiln i

si nh (,MtinG)héte’ItEondcac chtingdd sinh( ML CT ° igp

T h a’y vQthl tricg a thdh: cact h ‘€ hmhghb t h @) trdngchil tric thdh ¢
thWL. ‘& phat hin tr ¢ ti/p trén tiéu Pn sinh thi} thch; hdb It ghét hin gian tip
thdng quacac b hi n sauhi n di n ¢ a albuminhokbp r ot e i n c tiw; thay g
I” i t/]bao va/heb dbldhgn & tw,t h £ m dnh r higdnanhe L in gili horbcac
bl “tn@pcBngung ct ngthch; hdbcotih s ghép tieh.

ChY¥p L o § mhBINg khicd1l @ ki ntrongs 2 nhoml Qu ki ntrén. Nn ng
b nhnhan c@&h diit h € fimhgtoh € ndp thchkéo dait 3thange T n gc chie
' o § n nhthh meh mH dOMLCT > 60ml/phat/1,73mMdin  t 2 cWh ¢ h

B[ n d. Tieu chufix § cnhd nh thdh mth theo KDIGO 201287]

- BH

Tiéu chuXn C 8 ctb IMh ic atiéu chuxp
Chdih t h€hnbaynghy-Abumnniu( AER O 30 ;:
thch ACR O 30 mg/g [O
(bEI k8 ch dBl naotn tdt 3thang -BH “tnhteni u
tr 1én) -Riloth "t @i hokoriloth khac dg
r"iloth” ng thah

-Cacidl “tnhvemé hc

-Tigh s ghép tkh

“tnb vechHll tractrénhinh[nh A ¢

Gifm MLCT - MLCT <60mL/ phat/ 1,73m

AER: albuminni utrong 24 gi; ACR: t s

albuminni u/creatininni u.

| e

t h

n €



Phon ¢ arh thhonth
BTM t€chi a |Whdnat®ngigtr eaMLCTadthi Wiit €hm g
G aith L3®c dhi€thanh 2 phan nhdmdai abh 3Alvabg i aYh 3BLNWOm b nh
nhanlc m& ephén®! | ~ thgD(Rialysis) ohomb nh nhan ghép dh ‘It €
phanidlt gi ath W ST Transplantationity theo MLCT B[ng1.2).
BIn@CEBc gthaabnkthch mth[87]

Giai . MLCT
L &h Mo tf (ml/phat/1,73m? da)
1 |Tn thaehnig thMLCTnghdon h O 90
2 |Tn t hudkemgfmnhGMLCT 60-89
Gi[mv a MLCT 30-59
3 3A: gilmnhGL/h v a 4559
3B: gilim v a JpnHhg 3044
4 Gilm nHhg MLCT 1529
Suy thch <15
T: Wl la thch ghép; D iy | ¢ mau.

Nguyén nhan ¢ a b nh thdn mth
Nguyén nhargay raBTM cfn ‘lc€m hwik: vindc - | i ° fpvigu an
cphr L o&n ‘wgb rnhiM ts binkelythch &fn phi " & €Ql if chuyén
saun h <6 ngten  “In@til ni u, hi ch ng thdh viem va/hed viem du
thah/viém mtthmauy b nh mch mau tkh , L yahotd cat bnh toan than khac
gaytn t hed.BgkWhghuy ° n n Fucgra b bhhetheh mh la githivi ¢
gifm MLCT kéo daitrong BTMc6 thwgayra qua trinit £ h gthich nghic. acéac
nephrorcoch ¢ ntnyg , Qidycdthvamt n t ht@dhin g navalam
nHag thém tinh tthg BTM hi n ¢6[129]. Cac nguyén nhan a b nh thdh mth co
thWwiom b’ B[ng 1.3.
B [ n @. PAan |81 cac nguyén nhan gay ibh thth mth [87]
Bnhh thnglnh “hge | B nh thdh nguyén phat(khong
t ithdn c6é b nh h th ng kém theo)
ngi tm§dnhlt@inh |Viemduthdh t £ n gcdhinh

th'ng, nhim khuq h th' ng,|[liQnhotb x h Futthcha - L'céh,
thu ¢ | ung (bad hgén|b nh thdh mang b nh thch thay

B nh
cfu thch




B nhh thng[n h “hge | B nhthdn nguyén phat(khéng
t ithdn cé b nh h th” ng kém theo)
amyloidosis) L it i thiv,
. . , . Nhi m khiqy “LheRtil ni u, S|
Nhi m tring h th'ng, t min, | % oten B nh Iy ng thh
sarcoidosis, thw , urat

OIt L ~lnguy®n p h §it ch ng
m* 1 ng e acidristolochic)) £onconi toan hoang theh, hdi ¢
ung th€e (myel or

" ng thdh chb...)

B nh
ly kE€-"ng
thdh

Xh_av, dgmt h, t | apg
B nh |thi/u mau ¢c b, thuyén & do|Loth §n  x h ¢ h¢h thdi

m&h mau | cholesterol, viem ®&ch h th' ng, | gi i hth

huy/ kh' i vi mth

dl?i)t:]uh% Bnh tth L a niaanagg|Loth dn thch, b nh nang_ty thch,
va ngng Alport, b nh Fabry b nh ¥]bao c6 chan

Phantfn g n g u gh thertmtib
BTM &pRanthan6 nh - m natéyMLETNGKE5)v ~ ° dbar
thém3 n h - m nayaoy s albumidni ucreatinin niu (ACR) (A1-A3) (B[ng
1.4)Vicphanfng nguy ch ®Ruy hgiaYgitrongclvim s ¢
nhan BTM.
Bl ng.Phlanfn g n g ujytrivegrabinhitichmth JJ g i Y% dui [87)

Tiéu chuXp Albumin ni’ u/Creatinin ni u
Ti ° nng VQ& trivd ¢ a b nh thah mth Al A2 A3
d avao MLCT va Albumin ni’ u theo <30 30i 300 >300
KDIGO 2012 mg/g mg/g mg/g
<3 3i 30 >30
mg/mmol mg/mmol | mg/mmol
€ | G1 |B nh nghbHao | 090
E— G2 | Gi[m nhG 601 89
£ | G3A |GimnGpva | 4559
:'E, G3B | Gimyv a Jjnthg | 30i44
5 G4 | Gi[m nHag 15i 29
= G5 | Suy thh 015

M“u xanh | 8g¢i©yn g i r(rdgunkhéndco il hi u nao
khac cabnhthdhci ng nh€ BTM). Mvingliwngc hEmng
V. a M“ u cangyinghunyg acoh. ,M*@h mbgy in g u yrdi cab
M™ u s¥n t €mgrgg uy nt dcao nid. TH c[ b nh nhan bBTM giai



I 8h 4tr 1énva/hdbcodalbuminniucao(mc A3) " °m§d& €so chuy
Thdh theo doi.
1.1.1.2.Bi/n chong cva bvihh thon m¥ n

BTMti/htrivdi ¢ - | i/Am tsqbijach nd, MLCT cang thp thit |
bi/nhchng ¢~ ng.ngkinch.ng Ndyhgop pfn gayrat!l mco b nhvat
vong cao va dil " hg®u c s ng kém. Baogncachjhchng ch2nh sau |

Ttng fapy

T £ n gJ} &YTHA) la bih ch ng ph bi/h® b nh nhan bnh thdh mth, g
“ khoflng658 5 % ngh® v~ c¢ngxgi a<€td ngtdkdgim{36} h
Khacvi t ELilg Shpuynguyfg kbhBhgthe nguwydn nh
trong b nh thdh mth 1a THA th phat, xudl phat t cac riloth sinh Iy bnh do'tn
t h ©h ehga ndiitan Ko g Qithoa thWwdchi mc h m8u . /Wb bao h ¢ h
gmgi mii v.c,n<®um thfnkithgiao§m, c 1 nglodmch€ ntng
ni m!. npt@yhchrigHmit L 8&nygvikhongohd ~ m fck nlg t
tiptivicabnhthdh m™ ¢, n | " m g banh timnich vam gongy ¢ h
“n g & nh.Vi cphathi nvakWwh soathuftap° m cfi  ©uWmang Ht h
ich tr ¢ ti/p cho bnh nhan[22]. C § ¢ . nh & ~ g thuh khuyh ngh duy tri
huyl & g 126/89 mmHg b nh nhan bnh thth mth ¢ h €a &g h &g’ tdhe
130/80 mmHg b nh nhan sau ghépdh[60]. KiVkh soat” t bi/h ch ngt £ hug}
ap b nhnharBTM bagthuc , t H asyng (gim can, khchmui,..)lamt
trong nh ng bi n phap lam cém ti/h trivi BTM.

Bi/h ch ng tim mtch

Binchngtmmt h | ° nguy Fungayt va@@g b mh nhdn BTM.
T I mbvamc , dHhggacachipc timm&c h tfokhochd ntdisuy t h
gifm.Vid, n g uyongdbngtyénnhantmmh ¢ a o fin Hhmhrhanl |
BTM g i%aG5A3L(MLCT <15 ml/phat/1,73 m2 valt albumin ni u/creatinin
ni u >300 mg/g) so.v quFn thW i ch ng khong neb b nh thch [100l. TE ngJ/t huy
aplabihchng "nhg®cabnhtichmth “ngthilayjut nguy ch h”
I'Fu  t B§pacp WtkHE tdai, suy tim, bnhme h v~ pth . Q4c bijlch ng tim
m&kh  bnh nhon’ @badgm hpaddar Llothch ¢ n LHitgi, binh
m& h v " nh avidgnkisny bnh van tim do voi héa, Imh mfch mau
ngdd bi °mnt doetim. Nhngriloth n  ““yngphhhep v~ t Shng t



nhau, géppfn | “ m t Mh g u { §vorty ddktim ndch® b nh nhan BTM.

Vic Qti cacypt nguy c %httuyQith nmg  h h éhglesterol vkiVkh
soathuy/} apcho thyy cohiugqd bnh nhoOntbBTBIMt i athll o

/1 3. Tuy nhién,fn xem xét§cacyput | i ° n Jjg u B T M Lidohe@hugni

hoa khoang di v ° X redommin vawbn h ¢ h  ‘tnf mich vnau[6%j.

Vi c kih soatvaginlyftcacyptf trénbén Ehhcacyutf nguy @h t r
th" ng c6 thAgép pin lamgilm ganh ikbgb nh tim mth® BTM.

ThiJu mau
Thi/u mau dobnhthdh mthladhgthiy m&w i L3 g b “@g t h €
gt bnhnhamBBTMv © | i °fh qu &@gndlll €T ng nh€ titng

vong. Nguyén nhan chinh |a fhi h t erythropoietin khg do thkdh gifm gn xud,
kT h pv itinhtthg viem nthvathiisbch ¢ nt nXg . L &€ & wén dong
th ¢ mau, tieéu bn mau ngél vi va cac xét nghimlotr nguy °n nh©n kh
thi/u vitamin B12, folate hay i loth chuyM héa sb . Quurich y/u baog m
s d, ngthu c kichthichtb Angduvab sungsb . CHgdhthih nay L «
I ‘©ochbnhd L SMvgnhikuli uphdpmi L a’rcgghién@u, ntbh mthh
vaitrophihp La chuy°n khoaht nbMdig @uhAtm as - ke
L Qutr [58].

Gi muUi v'c ne€

Trong BTW g Hvacdt gi ath3,thdn mEikhin £ n @ L i
hoa can Bag natri, & JJL tinh tthg th a hdb thi/u natri. Trong thc hanh |am
sang, tha natri kém theo gin ‘& latinh tthg ph bi/pnrd, dot ' ch2 nh x 8c
r6[89]. Tinhtthgnay géppfn g ©y  p h Zpap va An tgn macuhyto bilt
| thEitrallco tWda Jirilothchc  n £ n gQitr bamg m kiVih soat
| “@g dch, Fhchjmuivas dngthiclitWwh nh€ t hitd i qgduda iv "L
gilm phu va §i thi n K} ¢ ¢ tim m&h.

Toan chuyw héavariloth B gili

Toan chuyt héa Xy ra khi thth khdng tWbaitif "h @ ax i a &l € t h
IJhnng, alxit trWwhggcdican Filga BTM, tinh tthg nay
c6 thkubl hi n ma khéng dim bicarbonate huy t €hodghbmca c¢ h
thw95]. Vi ¢ Qi bRag Ii uphap kin héacothieéli , nherfmthdet [ n g
tr ngvifn h “ i ¢ L° Ingdhatri va kali trong mawCac tha c ch a kign khong
c6 natri va kali hin L' a hayphat t8, tuy nhién gia thanh con cadi ¢ s
dng natri i@ & nt o toantcleuydlhéa co triu ch ng” b nh



nhan BTM tih trivd  “lc@em la phohpyv i QIki n hi n t4.Toan chuyd héa
man tinh cé tilpayradh - a ch kmhhagmvigi hor monXv ™ t
ti/h trivi ¢ a BTM.
Hich ng tutemgl}
Hichng tutthulbaogmnhiQtriuchngnheh &n "tmpi, m
s uy @ hg@, bun nén, hich ng chan khéng yén; rloth gikt ng var i
lolhchc ntngec NG aldtri @ich ngph bi/h va co thMn h * gkl
Jh chl ° hg@u ¢ s ng. Nguyén nhagay ngac h €a r » thWwho€chg ¢ -
cac chdl | cluré huy} ¢ thWirong da.CFnphan bitng a d o ure huyijy. i
ng atrong cac bnh Iy khac n Qu tf bao gm Ii u phap ¥ ch , thu ¢ khang
histamine gabapentin va dii QI biyh th thWopioid [31]. Q1 tr ¢ “&hg oh
gi 8§ p vphosphateméy co thvcé hiu qu trongvicgimnga® mts
b nh nhan. Hich ng chan khong yénlamchXy L o § n  gHStrongBTM g
Clngavahichng chon k@?! hg° whnmilothwikthg , trfm
c[m,cil " hg@€ucsngkém,t| mdbnhtimmkthvat [t vong cao h
Tri uch ng ¢ ahich ngchankhdng yén co\Myilm b t b3ag cach ¢p thw, ¢,
dungcacthu ¢ n h gabapentinthu ¢ L' Qu bi/h dopaminergic, thic ch ng tfm
c[m serotonin va lithium.
Rilobhchuywd h - a x KBdénggehsdd b nh thdn mtn
Cacbipchngrilothx €hng v “chilkdd a&bihg” ilb nh ly trong
BTM gayralabihch ngquantrnggaBTM,[n h “mmg@ht | t vongva chi
| “@g cu c S ng ¢ a nhiu b nh nhan BTM. Bih ch ng nay £ ‘& Qtb chi tif}
trong pHn sau.
1.1.2.R ilothchuywd h - a x KBoanggehbWdd b nh thdn mth
1.1.2.1nMm h n gdadrachuyd h - a x khoanggh twdd bdvhh thon m¥ n
M ilienh gi abnhththvacac Bl “tngv®x €hn g = dghi nfthe
ntm 1883, Quhithidbgutlm$ &, i xdebWwhtd { b titigh
b nh nhan cé albuminnmikémbindhg x<€Rngntm 1930ngsBauer
I « pMmgntiliéhdquangiatn t h€©hng x€hng (vifhwmh x €hn
giap sau khi nghién @ 88 bnh nhan brilothniti/vQx €hnly. nB m sau
Albright va ¢ ng s cho rrag cac bnh nhanBTM v, i tinh trth g tphosphat va
glm canxi trong m8u Natuydnochu ygi M oado vh ° m
héa.Vaonhng ntm #agfoth tdn@® x €herihgl ‘@s dinlgW L
thay thjcho"bnh ¢, i xd&€HB3l do t h
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Sraida B L 8ind ([tBEckerveaB1 at opol[s ky)
thichldh 9 x €h rdgla hduagu; ¢ &ntlinephron, dn )L t Lt ngWw PTH
butrt tng phospdnganthegmMBu ML ADBB®O0 vi °m x€hng
loch ch® x<€hhgphhi/h° BTM g itheciii, tibry khi nhuyn  x €hn g
hi/im gHp. Khil ¢ mautr nénph bi/h, nhuyn x €hng tm ntgnhdédhd n hi
n & may vas d ngthu c gda phosphate cha nhdmy. i bi hi n thi/u mau hing
cfu nh va b nh ndokém theo Tinh tithg nay gim nh clithi nh th'n g . ol
va hh chjthu ¢ gda phosphach a nhém.

Nt m 2 0 6h3cNatidnal Kidney FoundatiotQxudil'n h  nlgth ¢ dé
X €h n g dhdaom t nhdm cacriloth x ©hkilg n hdbnHgh h n BEVY
d JJy/u  x Sk gagx € h,n goth chuyw héa khoang dii va cac biM hi n
ngo i [M}Mhmlp nghoa n &g khthitréngoar’f® H, i ngh
" ng thuh ¢ aKDIGO Ifnth hai v 0o ntm 2@a0g5CKDMBI €a r
L &chgpthuthrng r «i  hohttinh t‘hg® yloth B th' ng vQchuyW hoa
X ©h n ghoang ckildo BTM biW hi n blag m t hatb kit h p céc y f : (1) bei
t h @ vQchuyW hda canxiphospho PTH hd-b vitamin D; @) bH  “tnb v©chu
chui x €hng, kho $§og&eHhn ga L mdgtin/h tinkehdb s ¢ mthh
ca X €hotb (p) voi hda nkch mau heb mé mQn khacg[114.n'n h  nlg< gcau n g
cihmtchwimchp IWsos&nhcacnghiéne tr ongnay onh v
1.1.22RXIlo*nchuy@n h-a kho8nMhtonmtng do b

CKDIiMB D ‘tnhl Fuls mtrongti/htrinnga B TM, r nldamyg
tr nén rd rang KWMLCT gilm xu n g . idd%850 mL/phat/1,73n?da v i biwi hi n
c “ag ah giap th p h § t ,phosphah rgau, Klcanxi mawa tinh tthg nay ngay
cang >kl khi BTM ti/h trivd ( g i &hi 3BiB)$48]. Nt m 1, 8ricker vacng s
I & €afi ¢ ilauy} nephron nguyén® pgil thuy/} nay cho Rags | “@g nephron
gifm dntrong bnhtichmth, nh€eng c¢ §cUsamp hnybdntr ahg n |
cacnephronfn t h€hng v 3agdimpic aclitanddeh  nybu tr
baogms gi a MLEThcga minephron, gimtailgh t hu v "J}'tAagng b
thch, I @ nayco th\gay ramts hdu qu bl in h & btnhu mawa CKD-

MBD ( gi[ thuy/} L 8in&dlh & ] MLCT gilm dfin 6 JJgifm L "[0 t h
phosphatq u a, c iWe n hi@ngg phosphat huy} thanh co tibluy tri° m ¢
b3nhng h&hoc8c Ugtiiharivd cladTMb ivicos gi a ttng b
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¢ a PTH vaFGF23 haihormonquanfrn g | i ° fn vig u @i toa hét | nf

bai tV} phosphat ¢ athch[37]. Vi ¢ x 8hFGHE23v "~ nd'th thWKlothoc a né
L« dtmt g uvshm i ¥Qfgil thuyt L §in ®&GFR3c6 d [ i ich ngh

hth (gifm N n g, phosphat trong huy} thanh) va tac_chg lau dailtham gia vao
qua trinh phat tdd  * sxgBach giap th phé)

Kl

Truc xwong - than
vit D3

Hinh 1.1. T€h n g . &aF%E23 BTiH, vitamin D3phospho trondy nh thch mth [64]

S baiti} FGF23L ‘& kich thichbim ¢t £ n galciRidl @,25(0OH}Dx3)
va phospho tch/Jl, £ n .HkiVac,FGF23 c ch]bai ti} PTH, lamgimnng, L
1,25(0OH)Ds, gilm hbd thu phospho ru t, ¢ ch]tai hgp thu phospho "ng " €
gindh /L t Llingp h b s p hcadiW q u & b, E(OHYDs ¢ ch]PTH va
t £ phgsphat mau lam dim | InhY ¢ ath thwe[m nhdh canxi (CaSRCalcium
Sensing Recepthrfn h “ mg@ c t/p Jqua trinh'tng h p PTH.

Tt ng n g, phosphatke trong mau

T t mplgospha maulayutf L - ng v ai “ttrong BTM.ICé&crchl € rity
vcdh chuywi phosphag ph, thuc  n at r i -2anNafd2b NaaNakRi2c giup kwh
s o §'tng phoSphat H thu® ru t va tai i thu® thdh. Khin n g, phosphat
trong mau thp, NaPi2b® ru t sSt £ n’gng kig¥huphosphat t th ¢ ph¥n, con
NaPi2a va NaRRc" thdh <tai hi thuphosphat L' & | ¢ qua §u thch, hth
ch]l “@gbaitif quatWnk®t ngca c8c k¢ ahQ@danihypi L€
n n g, phospha trong mau va nts hormonkhac[78]. Cachormonc h 2 @Qh L i
ch'nh can Bag phosphae laph ¢ h p FGF23KlothovaPTH.Tr ong Y ifli L o
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ca BTM,W @khnhbfag c¢ §c h J/hormanPThl VAFGR231Wluy
tri m c phosphat huy/} thanhb 3 n h ngt Tuyenhién MLCT gilm  di‘80-40
mL/phat/1,73 M da nng, EGF23t tng cao nhE@WNkijnh kokt: n g
phosphat, dh /iU t phosghag m§ u .pho3phad mau kéo theo fin canxi
mau,gimfnghpl, 25 ( QH) t Mg geniPTH, gépdn g ©y ngr a ¢
cch giap. Ngoaira, m g, phosphat cao con ¢ chjCaSRtrén tuyh och gidp, 1am
t tngn shgaPTHMRNA,tL - t[bxugPT#.

Gi[m tac d ng ¢ a calcitriol

Cal ci t r i oedhydivewtamih D3 12 Bhg hdt  nl ¢ a vitamin D
Letnghp "ng’ g ¢athhbil-Uhydroxylase (CYP27B1), men nay
x(c tac qud trinh hydroxyl héa fydroxyvitamin D (25(OH)D. Calcitriol b phan
h. y b i 24-hydroxylase (CYP24A1) ch " il1,25(OH}D3 thanh cac chi chuywi
hoakhdongh& ng.S f nghp1-Uhy dr o x ydkarstich Bi®lcanxi mau
va PTH, trong khist nghpga24hydr oxy |l ase t tphasphé&g° n K
mau vaFGF23Trong BTM, FGF23va phosphat t &Xm gJigiim nng_ L
calcitriol. Gi[m calcitriold JJLgilm kh['n £ ntg thiphosphat va canxi¥ ru t,
gayhUcanxi maykich thichtuy/h och giap §n xudi  t h ° m’ n@th kkhi n’mg
L, calcitriol gifm cd Jpigiim hdt | ng ¢ a th, thWitamin D (VDR Vitamin D
Receptoy va CaSRtréntuy/h och giap,d JH. t dnxgll PTH vac “ég oh
giap. Calcitriol kich thich[® xuHIFGF23t r ong Xx‘€©hng, Mmiri@ng kh
c hWeHht ng cnghtvl B3F23

M Hi can bRag canxi

TrongBTM, khich ¢ n tchguydim khlnt ng Jjb "danxict\ ua n
cl ngm.ghgthi,n'ng, ', 25 ( Qyffn didlam glm hbp thu canxi t
ru t, khih  cWph thbc v * ng cdnxEcungigdt ch/Jl, £ n” ngiCFn duy tri
can Bag canxi trung tinh trong st ¢ § ¢ thg a BTM, vitiou canxi co thdxn
Uhmil  x €hnoc qulilg @@iap th phat va tha canxi co ti§ nhanh
qua trinh voi héa ®th mau va md @n [115]. Cac nghién cu L « cho
thby | “@g canxi nkd trung binbhang ngay. t 800-1000 mg[139].

Vaitro ¢, a FGF23

PHn | n FGF23do thb ¢ tbao va ct baotng hp W § mg v i tinh trthg
t £ phgsphamauhotb khi ‘ong b BAH( B Obng PBITH. C
t L' @ hoa qué trink hg h p va bai tf FGF23 bao gn canxi ion hoa, §im Idg
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I’ ng sty h th ng reniri angiotensinaldosterone, stress oxy hda va viem. FGF28 ho
L ng thbng quadh K} v ith, thW a ndé (FGFRFibroblast Growth Factor Receptor
V. i s tham giaca ~rfth thWwKlotho, g i Yp ctchRGF238 i FGFR.,
thch, FGF23 lam dim tai hgp thuphosphat v ~ Xt baitphdsphat gqua n €
tiW bRag cach ¢ chjcac clidl ~ nfj veh chuy phospha ph thu c natri (NaPi2a,
NaPi2c) H ‘'n g " ng@[66], FGF23c , n | ~ m Hi thurcanxi va&atri Ry
cach kich het kénh ion chn 1 ¢ canxi TRPV5 (Transient Receptor Potential Vanilloid
5) va cidl  nij vch chuy natriclorua H t/jbao biM mé n g °~ i xa§52]. Trong giai
I 6h Fu'caBTM,FGF23L - ng vlaVv vihérkich ht cac h th' ng can Bag
khoang chil WI'©a ngpk®sphat trong mautrvQb 3 n h ngtFEF23L ‘& ch ng
mi nh _tmt mhdhns Pthanhhvailldfut d baotihtivd n h urBAM L
gi ath cdli fr5], [49] . FGF23c | ngch]t ng h p va phan hy 1,25(0HD3
b2ag cach ¢ ch]1-U-hydroxylase va kich thich 2dydroxylase FGF23 kich h&t h
th’ ng renin angiotensinaldosterone (RAAS) nm cach gian fip, ch y/u théng qua
cchljtnghp 1, 25( OH) D giln aaleittiotlanmt nitli olli)ngt € d
chv]lén renin, t L -t B remn, kich h&t RAAS, /)L t £t ng angi ot e
aldosterong tuy/h och gidp,FGF23 ¢ ch]s[n xuHiva bai tif PTH, kich hét CaSR
vt YWMIVOR, §6p phn_ c ch]ti/ PTH[24]. TU ru t, FGF23lam gim s hhb
thu phosphag Iag cach ¢ chjhot | nf ¢ a chl vah chuy NaPi2b va gian fp
thdng qua vic gfm n'n g, 1125(0OH¥D3 trong huy} thanh, t L' - b ra s can g
phospha am. Tom @, © BTM, n"'n g, AGF23cao lam gim tinhtthg t £ ng
phosphat mau, gimn'n g, vitamin D hdt _ nbj,_ c ch]f ng h p vabaitif PTH.

Vai tro ¢, aKlotho

Klotholamt protein xuy®° n ngf thgt,aFGF23 §m v a i
quan frng ¢ aKlotho ' « ~ d.cB®ng minh" chu t khi thi/u Klotho c6 kiwi hinh
t €ehnmgh @€  tahijuFGF23, vi cH® c\ih 130 hoa sm, voi hoa nsth mau,
t h a ychuyi héa canxjphosphat v i  t phasphat mau va dim tu i th [68].
Riloth tr c FGF23KlotholHb t r'€mmg, klothothgp v~ FGF23 ¢
L& ghinkhlamt HL Vihi b Fgmgal BT M. T r &hrtifn trigdican i Lo
BTM, mtbdinn g, AGF 23 t M (dag kivkh soéit tinh #hg phosphat
m§u, n @l Q@ hoaphosphat wa b suy gim. Nguyén nhan chy/ la
do s thi/u h t Klotho [24]. Klotho L - n g v d}iy/utrong can Aag ni moi
khodng ckit t h® ng q u ai cac @i lshgkhad & cCK¥MBD (PTH,
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phosphate, FGF23 va 1,25(QBB). Ngoai ra,Klothoc , nci© | = plmot ei
hoa canxiphosphat vico klfn £ n [ phbsphat v © nagrdin cnagn x.ic qu a
tiW.Do L JuKlotholsdid¥ JHr iloth chuwd hoa khoang dii ,° ng of giap
th phat, voihéamt h m§u O " c HESJE tiony khi s d, ng Klotho ngod
sinhcotelithi nhab n g kbs phattri ¢ a CKD-MBD. Vai tro ¢ aKlotho
€l ‘@ trinhbaycthWwh hn  t frosaugalypdhan

C €ng o gidp th phat

C eng ah giap th phat trong bnh thdh mth ti/h trivd 1a hdu qu ¢ a r i loth
can Bag khoang cHl, bao gm t £t ng p h o stcaitnéu va &im, h
1, 25 ( Obn) /AD t 4pRHH. M du FGF23 c6 vai troc ch]tiJf PTH thdng
qua phc h p FGFR Klotho t tuy/h och giap, hiu qu nay b suy gim do thil
Klotho, trong khi Blcanxi mau lam gim hdt hoa th thwelm nhdh canxi (CaSR),
goppdn duy tJy 3 PTHngPTH B nt htut ncga ntx81F vh  t
phosphatet thch, kich thichhy x €hwynd canxi v ngfhhosph
t £ nlgphéng FGF23ttb ~ 0 x €halgy, i FEE2® PTH kich thich Kb
Lng 20hydr oxyl asenghp ", 26 Q@H) H thu safixi, t £ n
phosphatedrut . T/ARTHkébdaigaym h x€hngWicl@ogchdy m
n n g, chnxiva phosphate hijythanh va gép gim vao voi hoa Ip trung mt mh
mau théng qua viénttch , stress oxy hoa va shuy ~ ilkkiwi hinhcat]b " o ¢ h
t r hich nmu sanghg gi ng tb ¢ t bao, kém theo §i phong cac tachHl n(y
(matrix vesicles) vadh g nd hydroxyapatite trong thanhtsh [63].
1.1.23RXlo*n x_ _nan do th

Loth dm@ x ‘€©h ndg (Rehal ostebdystrophy)

Quatrinhtaitb x €Rymraliengc t r o Mgh3mcdhy tri shchao kh e
vai’n nhca x€hng. QUM haid Huyldayi™ wle&ih fbg xv€hntg ,
hai d¢h ad "¢ @t@bis t €hn g, atcd fbaaxi€ hvaghiQ y/
t nhg@hit hod héa th thwnhan kappa BRANKL: Receptor Activator of
Nuclear Factor Kapp8 Ligand) osteoprotegerin (OPGR PTH.T/]baotb x €hn g
(t%b ¢ t baqg ¢ t bao)ti/y raRANKL, y/u t naygda v i cacth thWRANK n3ntrén
cact/JbaotiQh chHig ahy ¢ tbao(t/]Jbao hy x ‘€©tHmtganh cady, y ¢ t bao
trthg thaihod héa gitp tieuhy x €hnlg ph- gog c anMuytricdho m§
b3ng,c t bao con tif raOPGLWethh tranh vi RANKL trong vi ¢ gda KF v, i RANK
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gilp_ c chjqua trinhh y x ‘©h n g .kichRhichiflbao tb x €h n/PRADKL] t i
giantip t RMpacy Lx @Mbugtrinn g, chnxi mauTrong BTM, co s thay
"in'ng chccti nh<€ PTH, vitamihn dD§ x€hehj A & @ C

Té bao tién than cuaa té bao hiiy xwong

Pai thwe bao >{ RANKL
: RANK
3 * RANKL
Y a
4 4 t
| gan | g
) Bé mat xwong
+
Tao c6t bao ! Hily c6t bao hoat héa
Cot bao PTH

Qua trinh tao xwong m Qua trinh hily xwong

I I I RANKL kich thich hiy xwong
OPG irc ché huy xwong }‘ (&S
PTH kich thich hiy xwong

Hinh1.2.Cacyput [n h "t ¢g@h fuatrinh taih x G50h g

Loth 4@ x €h dyg m dtbanht pn ¢ a CKDiMBD, mo [ cac
t h®vOh 3 nh t h Byiratréni©hhmidin BTMhfuh}® g i ath5).INb ng
bl “tngvx €hng n "y glu'ym ctht oty * ixg@hinlgt vong
vamdo b nh tim nfch® dan § BTM. Tieuchuqh v "W g nlh g 1§ Lw'§ nc t
loch @ x €©h ahda sidhahi}t hx €h kggul sinh thit nay,m th th' ng
phan I& x € ha @trén cac thong syQchu chuyt  x &Fumgver) khoang hoa
(Mineralization)va thAtichx € h (vgume)Ll ‘& khuyhnghs d. n gWL§ nh gi §
loch @ x€hmrhyggithd th g TMV (B[ngl.5.Loth h® x<€hng c
thchbaogm: ()vi ° m x @bahotbbr h x GhmW t i ° fh quA n L
cch giHept r&ncg thuchuyd x €hn g ° ngad gidp th pbas?2)
bnh x<&hnpngl ®y nh  xb€hnggtp't thnEnhan chy thch nhan &b
val cmangbng,lFb  t r @rncg €huchuyd  x € Hyhdg PTiHID ¢ ch]quéa
mcvi qusg§ tr3nh Kmg®@mhuuyr - >xa€ e githr 8hbgelb
chu chuyd  x ‘©Hih\gi quatrinh khoang hoadb “tng#8W 2 ch x €eMng ¢
t thip Jfltrung binh, tdwao m ¢ | tithg ¢ a b nhvath i gianmdob nh,t h g
dotich{ nhémt  x €dors gl ng thu ¢ gda phospha ch a nhom); (4) loth
deng x@trhmhghnhp, "~ cLH t r Equdtrinb khoang hoah “tnh €
vitc  thuchuyd x €hn gbthepa(d)thio x €hlng« vy , (B)&b n g
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bH “tnh KRAc ©x €hng t r o n g, mBEBMmhntihhEb nh dmiyloidosis
d o -nhic2oglobulin[114].
B[ n é. H1th ng phan 16l TMV [114]

Chu chuywt  x €f)n Khoang héa(M) ThWtich (V)
Thip B3 nhng he€ Thip
Trung binh o Trung binh
BH thh €
Cao Cao
Md  X<€hng, | o«nghthd@hng v~ b

BTMIlamt tng nguy ¢4, gky wfRihndgo c8c r i
xehng trong BTM tiJjn triWn nh€e ttng pho
h- a, ttng FGF23, tbtbng sclerostin, c %2n g
t® ng« cao do gi[m kh i tbUYnshodmaog gi
prolactin m8u, dinh d€ ng k®&m, thilJJu vi
lam sangC* ng ¢c L8nh gi 8 nguy c¢ch g«y x<€hng
Too)c - thW L€ ¢ s d,ng LW L 8ncn gBTEM;n gu yk
nh©n BTM gi5aic-Loé¥H®n3 A hoHc nguy ch t®
g«y x€ehng | M1 m ¢ cao hhn

no mdt L, x®©hng b=3xng hblp th, tia X n
L€ ¢ T° c¢ch_ ¢ Y tJ ThJj gi.i (WHO) ctng
|l o«kng x€hng, v, i L chz2nh x8c cao, || i Qu
L&§nh gi 8§ gndttdil nhki€wn v tr2. Tuy nhi®°n,
t2ch, khing ph[n 8nh c¢cblu tr¥%c vi m! v~
nh€ vii h-a mch m8&s, tHhhoBidh-a c_fa ¥dn
Lp dX%n L/ tx®@®mWngnddi [ tYo. DXA c¢c- gi 8§
x€ehng ° b nh nh®©n BTM c¢- MLCT O X8y mL/ |
x€ehng b nh nh©n BTM nHng hhn, ch” n°n
cOCKDMBDrorangC8c k: t hudt wvi mi nh€e ch_,p c
si°u nhConfpMitcad Tomography) v © ch-p ¢,
Magnetic Resonance I maging) c¢- thwW L§gnt
bi Jn ° dR@8B. s~ BTM
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KhuyJ/jn c8o0 KDI GO 2017 vQ chXn Losg8gn, l
h-a x€ehng v° kho8ng chblt do BTM L« thay
2009 (tiMWu kmhic 13Q2ngh° Lo mdt L, x¥®¥hng
G5D c- r’'i loUrikbb@ynWwnchbla x€hhgHc ngu)
kJt qul Inh h€ ng LJn quy/Jt L nh Li Qu
tr°n b3u3ng ch. nghncgh ot htbBipblyl omdit bnlg DXXA ¢ -

g«y X€hng ° BTM, HO nwi tch s tdlong ht lsu’ cc
trong b’ clnh sinh thilJ]Jt x€©hng [8h1ng t
1.1.24V 1 | h-a ngo” i X_ . ng

Voéi hoa meh mau ph bi/h® nhngbn h n h ©nko B TIMb nh hhan
[ cméauchuB Bi/nchngnaycothd " m t £ n ¢ nmtgnurkch v@ bl t
vong. T I vdihéamt h  m§ wphdt B qua chp ol p vi tinhla trén80%'
b nhnhard ¢ mau chu B[167]vad a ongl 4 7/n83% nh ng b nh nharBTM
¢ h €amau chuBv i MLCT ‘€ c tinh <60 mL/ph/1,73 rA[77]. M, t bado cad ng
quant 30 nghiéncutrongthi g i a nchetiyt i véhhéamtch maukhong
cé nhiut h a yquacadhdp k [151].

b nh nhan reb BTM, c6 hai I&1 v6i hoa mtth mau chinh, v ¢ Jisinic h

b nh khac nhawvéi héa | p trungmt va voi hoa lp n i m&E | g mich. Voi hoa
| ptrungmt&ch y/ugHp® b nh nhan reb BTM. Véi héal, p trungm x[y ra do
s s chuidhgt]o " o ¢ h tJ/ibdomging € hbdo v viem4 ch . S
chuywi &h g n “ckh ilpatb it £ phgsphak, canxi maycothwd o tPEH) g
stress oxlosphams u Tt nndt tn @acacchll ™ n vah chuynd
phosphatph thu c natri, PiTl va PiF2,lamcacflb ~ o ¢ hithtméuh & naly  h
thu phosphat va kich thich biM hin ¢ § ¢ g e nJ/h hué trinh klnppéng héa L
chhini[81]. Ttng c¢phaspha mau®nl ~ m t[kphdmg cgd tachH
nit UJb " o ¢ hithtméaly 8h /ii's Ido g nd hydroxyapatite mtth mau
C§c fphant hQ chnhcacquatrinhnay& c h'@aiwld@ h€englc - Kk
n £ mgmicroRNA ¢ ch]céac gen mc tiéu. Viém toan than vach c | ra@thw
L - n gtvairtrd quan trng trong qua trinh voi héa%h mau

Voihéa) pnimct hgx[yrath ph 8t saulgxthhy Abmhc h
sinhga x &  ngmktht €©h n'gb nh nhan co hie khdng c6 bnh thdh mth.
Tuy nhienmts yJut g©y vt i v hi abtndabl@bvavikcongln
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gct b o c hithtmadi res ke h 4 ttbng BTM. Cacy/u t gay voi hda
| ptrungmtn htet phgsphatm8 u, t L ng ¢ agehigidpod8iNany ~ ¢ €
trfm tr ng thém v6i héa n m& trén cac fin g xahcd . Ngo™ i ngra, )
I, ng mth do v6i hoa Ip trungmte cothWgop pifntr ctifp v © oa xribmidbh
va voi héa_lp n i mk [40].

Cac bin phap phong nag b trung vaol Qu chnhcacypuf | i °n Jgquan
sinh bnh h ¢ ¢ a véi héa nith maubao gmL @i tr t £ phgsphat maukéo daj
c “egahgiapth p h § Qu,chnlhi’ g @nxivamagie maus d, ng thu ¢ ch ng
L't ng m®eh UkhKiwhsoatcacfuf nguy cl ht icHquanirng
trong qun ly bi/h ch ng nay.
1.2.CH C NI NGA KIOTHO TRONG B NH THxN MYy N VA M |
LIEN QUAN GI~ A KLOTHO HUY e T THANH V_ I R" I LOYN CHUYgN
HEA XhuNG Vé KHOOEB N8RHxNM§N
1.2.1.Ch ¢ n t,_al§lotho trong b nh thdh mth
1.2.1.1.T¥ng quan \ZKlotho:

Ngu' n g ¢, dbli t% va cac dhg Klotho:

UKlotholl ‘& phathintinhc v - o nt miKure-8vacrigs nh €t m
gen | i Jm&o fdad36h Kuto-o va¢cngs quan sat thy nh ng con chut cé
kiWwi hinh thip Klothocé b hingahichng suy La c¢ch gman n
tu ith ngda, chuyd héa khoang diib riloth , vt sn g hg,nmthk binhc
ch tim, viéumga nhgo dat I/Jth«xmgg xS@QhNnd v, "~
t €hnlg« tdpBathin - vib 1 °-Klothb vV ~ -Blotho LWphan bit chdng i
genKlotho Lfu tién(g i 1a U-Klotho). b-Klotho L *& b hi nch y/u° gan, cé thv
" thdh, ru t va lach va co vai tro tng gianchohd  ngcayputf t £ ngngt r €
nguyénbaocs ( FGF) n FERFIKH 109 obMEhEn® thdh va da va
cochc ntng’ o hx&HcKbi®conhiuchc nt g HothdJthud
ng Klothotrongpfn t r 3 nh ©Qedp /JE adivthol[1@y. L

Klotho ' “& bW hi nch y/u° thdh .d d&8hg protein xuyén mang. dthg
lién K} v. i mang f]bao,Klothol’ - ng v & ing th thWEWAGF23 kI h pv i
FGFR (Hinh1.3). Klothom™ n g c tth@anh bi: miQy ngdl bao g m 2 chui axit
amin Hp 14 theo trinh t, m i chy i C - 440 "agilaKllaai2nmi@ €
xuyén mang c6 21 axit amin, @in i baonh v i 11 axit amin. MQh ngdd bao ¢ a
Klothom™ n g c fih& ebb i cAcenzymth y phan proteingroteasgla ADAM -
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10 va ADAM-17, s aKilothd’L'-*& phan ebphdng thich_t thch vao tdn hoan

d @ dthg proteinco cly  dfyi. hdb d dShg cac ninh Kl1 va KI2[172].

Céac dhg proteinKlothotrong tfn  h o " n’ cmiohund lalothofih ,  a t an
(Hinh1.3).Klothoh , a t a n c phat higtrotig¥ich ndoty v “ctiw.€

A Phirc hop B DPong thu thé FGF23 c
2FGR1:2Klotho:2FGF23 |
N
FGFR1c Klotho
(AR
g Klotho phan cit by » <

>
Klotho hoa tan
Klotho mang

RXXR motif

EE LR e )

Tin hiéu

Hinh 1.3. CHU triic proteirKlotho [121]

(A) Y/put t £ n gngnguyen bao $23 (FGF23) gh v i ph c h pth thw
y/uf t £ n gnghguyen bao $ (FGFR)Klotho L'Wkich hdt tin hi u t]bao.

(B) Klotho mang v i cac migh KI1 va Kl2 ¢ a n6 va b raKlotho hoa tan Bag
cac men phandb(ADAM10 va ADAM17).

(C) Cali triic ¢ a FGFR1cKlotho va FGF23 (michHim tphant) x 8hc L

b i Chenvacngs [27].

A
B exon M intron

l Di¢u hoa biéu hién gen

Noi bao Ngoai bao
KL2 KL1
Klotho ming

! 1

Cittaivitria Cit tai vi tri

Sin pham cit =
wivieia R S - Kiotho hoa tan

Sin pham cit 3
e < I otho bin o
= Vung ngi bao
B Ving xuyén mang
m Vung ngoai bao

Hinh 1.4. CHU triic gen va proteiklotho
a. CHl tric ¢ a gerKlotho* n g ¥a chut; b. CHl tric ¢ a proteirKlotho [172]
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ChuyWi hoa va tHi tr_ Klotho:

Thdh khéng chla ngd n chinht ng h p Klotho, ma con ¢6 vai trd trong[ih
tr Klotho ra khi tufn hoanNghiéncuchotifn'ng, Kl ot ho h, a t an
‘“t onbhcimd e Wwmwéntkhsoyi Wodt#h  c[chut v'i_ng+e
chut, n'n g, Klotho huy} thanh gfim mthh sau ebh hai thdh hab sau khi's
d. ng cac ckil c chjqua trinh ebmiQingdibaoca Kl ot ho pE thig. HFE
gian ban hy trong huy} thanh ¢a Klotho hoa tan ngdsinh® chu t khong thth dai
hhrphbgn JJL n Ensovichut b 3 “nn, mib khéx, sau khi tiérklotho
hoatantaith pt b°n ngo” i, cphdtBuntgngn&tehl & ° tc ong
tiWl ¢ achut. Cac nghiéncud't r ° nWseng(intvivo) (k thud ch ¢ vi thw ng
thch) va trong ng nghi m (in vitro) (trén dong/ibao n g ° n gf@) cho thyy Klotho
L ‘& vchchupit mtb L 8§y Hsmiicgtlidong " ng® t hinglJ/qua
Xuy°n b"o (tr dgdog &yludorngted . L -Drog Lvagi tr, Kk
b2ag n i moi Klotho hoa tanv. a §n xul va gifi phong Klotho vao tn hoan, va
thanh tifi Klothot mau vao long ng thdh WHai tif  q y atiwii6@.
1.2.1.2C8c ph_ _ mdgh 1pdkdotho Huyt thanh va th gi Klotho huy/t
thanh

C&c ph<€hnmgh piig€lgho buy/} thanh:
Hi' nnay, nn g, Kiotho huy} thanhcothA ‘& ‘nth “ng#®a g ba ph€h
phap min dch chinh: xét nghin mi n dch lién K} enzyme (ELISA), xét nghin
mi_ n dch hwnh quang phan fitheo thi gian (TRE timeresolved fluorescence
immunoassayva mj n dch K}t ai mi n dch blot (IRIB: immunoprecipitation
immunoblo) [61], [122].
ELI SA |~ ph bk mogph highmlirédg th ¢ hanh 1am sang
dok: thud xét nghimL h n[mn, thii gian th ¢ hi n nhanh va chi phi 8. Tuy nhién,
conghiéncuchotsy EL | S Ai/jcthién In gi acacb xétnghim t h<€hn g
my4,[nh "mgnL tncd/vakdint ng s oacadghién g [bl].
TRF cnhdy L'c ao h &ah nguniinh 1A €0 B qul Klotho c6 mi lién
quan clibehEv. im ¢l ¢ dfu thdh | &&inh, trong khi giatm’ n g, Klotho huy/}
thanhl o0 ?adp h ‘€h n gELISAIY [8n quan nh@  h himd i thay viMLCT
€ctinhqua 'L-Tgph€ehng @dhgp dirdathRgiadrsinh kg a
Klotho huylthanhtt  hH&%mchi]g ap h €h n gTRPB A y&pEu thif b chuyén
dng v~ ‘chp@agrlhggiditrongthc h "~ nhrg quy[h26].
Pl B ¢ €xem |~ ph €tnhgu cpchniiipy i 0’ n g, LKlotho
L o ¢ €t €hn ¢hhg uMLNC Tnc hvam ¢ | £ €©h g vQgia tr L' nh
| “@g gi a IRIB va ELISA khéng capchotiBfhiu ntntgrive€rong L §n
ch ¢ n Ldnguymhién, IPB c6 quy trinh phc tt, £ n nhiQu th i gi a,n, L

5
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k: thud caovachapgdngchocacu L « r & cHjRhingt, n &4 khaitrén
quy md ] n[122].

Klotho hoa tarch y/u  ‘lc€brat s phan ebmiQy ngdd bao ¢ a Klotho
mang bi cac enzyme ADAM; ngoai ra, Klotho , a t acé thAbihhrtiginh qua
¢ h JJg ihcdcmRNAthaytd] nh<€ng cmhin x®ay ngh®a & gh on
cacngungcnay.Bénkh h L - Jutf 6@ c ph ©n tUmiukhuyl th&dh | o
sovihuyj t €©hng) ,n tnBqatKlotkdhdatag r o n gtihb® qun
vacacchu&l ® nrg« LHplH gotHNam gim  ltincdycaklqu, don L - ¢
chw héa quy trinh xétghi mvax ly m¥ Wm blo tinh niilquanca p h ®p L «
Klotho hoa tan{13],[61], [122].

N'n g, Klotho huy/}thanh® n g € ‘tng t8anh:

Nghién c u ¢ a Andrea EspucbBliver va ¢ng s (2022) nfam xay d ng cac
gia tr thamkhlo chon n g, Klotho hoa tan(g i tabla Klotho) trong huy} thanh
n g€ ‘thgtAnh khe mthhtheonhémiivagii t 2 nh. "iRhendhh6 ng:
(59%phn) tr aunig IFB85thamgianghiéna . Ci§chn @’ dcha
theogii t 2 n kil thanb nién (184,9 thi), trung nién (354,9 tui) va
ng aotli(5585tii). N'n g Kiothohuy} t hacn hlalgébp h€hng p
hip th, mi ndch lién K} v, i enzym ELISA: enzymelinked immunosorbent assay).
N g ‘©cao tuila nhém tlicé N'n g, Kiotho huy/} thanhthih nhi (p <0,01), t
L - cHyaiidedmiliéen h nghchv in n g, Klotho huy/} thanh (p <0,001).
Khoéng c6 s khac bitvQn' n g, Kiotho huy/} thanhgi, a hai gi i nam va n [44].

B [ n @. CAc gia frtham kifo ¢ aKlotho huy/} thanhl. ‘& xét nghim bRag
p h €hn gELIBA §pj € ‘g thanh khe mthh t 18i 85 tu i [44]

Klotho huyJ} thanh (pg/mL)
Trung n. I ch Kho[ng tham kh[o
binh chuxn (Bach phan v 5th-95th)
Toan b (n = 346) 813,8 461,2 340,1 1672,5
T 1834,9tli(n=167) 932,6 575,6 392,6 2291,8
T. 3554,9t0i (n=88) 797,7 317,4 330,2 1364,6
T. 5585tui(n=91) 612,1 198,2 235,8 918,6

Nghién cu ¢ a Yuji Yamazakivacngs (2010):sdng ph<€ehng phgp
I'Vkét nghi m Klotho huy/} thanh nh n g °ntinenguy n kh e nthh (n= 142, nam
=66)vi , tli itrung binh 61,1 +185tia N'n g, Kiothohuyf t hannyt dao
2 3 9h 1P66pg/mL (trung binh 562 + 146g/mL)° n g € ‘g tkAnh khe nthh.
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N'n g, Kiothok ht ng "itheoagyi L[t 2 nh n h©n g cho icrehtinif n
vatii. N n g, Kiotho huy/} thanh trung binh trGem,kh e nthh (n= 39, nam 23,
tu itrung binh 7,1 + 4,8't) c6 giatrla952 + 28%pg/mLc a 0 h hWsoVi§ nmjg @
t rngthnhv. in n g, trling binHa 562 + 146g/mL (p < 0,001)[160].

n"iv i b nhnhan mb BTM, mts nghién cu quan satchoBf n'ng, L
Klotho huy/} thanh gfm* b nh nhan BTM, vam g, Kiotho huy/} thanh cang §m
khi MLCT cang tiy. Nghién cu ¢ a Yoshiko Shimamura vaieg s (2012) trén 292

b nh nharBTM, n’'n g, Kiothohuy/jthanhl ‘& H3¥™wg ph€hng phs§p

nhch: ”°'n g, Klothohuy} t hanh c¢ - dtv@Mh@T (p<wA001) vah u
t €hng (ch wircreatirgnhuy/} thanh p < 0,01). Nn g, Kliotho huy/} thanh
gim L §Wg nknhanB T M g i%a2v i f w g, tiung binh 61A + 2564
pg/mLsovi g i%alico inog, tring binh 1442 + 14101 pg/mL (p = 0,0001)
[138] D Klothol,"& x e mBlEm@trahgch L o § n HoBITt Bl giai L

qgu

E

' Bh s m.Nghién cu ¢ a Sarah Seilervangs trén321bnh nh©n B M gi

2 J) giYa4dvil dlitrung binhla 65,% 12,1 tui, MLCT trung binh 1a 43,8
+ 15,6 mL/phat/1,73 Ml « gdnin n g hKlotho huy t €haxgt ndhid
blag ph€hng ph§p (tEdhdnS)Aa 588-(450666ufw/gL) [L36].

b nh nhan’lc mau chu 8 n £ m 2t&cPiBLing Yuvacngs L «/nt i
hanh nghién_cu trén 330 bnh nhan (179 nam, 151 j ,, tuli trung binh |a 63,43
+ 12,76 tUi, th i gian1 ¢ mau trung v(t phan v) la 69 thang (34117 thang), &
quf ghintchn'n g, Kiothohuy}thanh “E<€l3mg bph€hng phgp
tr trung binh 14 379,93 + 143,68)/mL [165].
1.2.1.3.n iu hoaKlotho huyZ thanh

Trong BTM, Qdaalothochtinth * ig® i nhiQiyut, cé thv
chia th”™nh ba Qrhbaphién m&upstmehnregulatio)), L(iQ hoa L i
t h e o , ngwilmh{dewnstreanregulatior), va (3) cac yu t phan ebprotein.

( 1) Quhoaghién mécac yp t L @ hoa nayt § cn gln Gua trinh phién
ma ¢ a genKlotho, lam gim gn xudl RNA théng tin valn h * mg@ian tip Jji
proteinKlotho.

YAu tXngoai gen(Epigenetics)

Bao gm ¢ HJmethyl hoa DNA va acetyl hda histone. Methyl hoa DNIA t

EL

ving khi ful{promoter) ca genKlothotrong BTM lamgimknfnt ng phi ° n
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d* Jpgifm RNA thong tin va proteiiklotho.  NagI“ acetyl hda histone gitp

t £ n’gng phin mg30]. Tuy nhién, enzyme HDAC (histone deacetylase) co tac
d. nglam gim acetylhda histoe s€1am gi'm biw hi n Klotho [99]. Thu ¢_ ¢ ch]
HDAC nh+€ trichos techingmnho® ki nTkSnAg) |1 &hhlh& n g
Klothova dithi ntinhtth g x hdh - a t h

YA tXphién ma (Transcription FactorsTF) va MicroRNA (miRNA):

Cacypt phi °n m« nh<€ SWhinkldtho Rreng khi Kiddvag b i
NF-a BNuclear Factor kappa B/l f nhan kappa Blam gim Klotho [103]. M t
s mi RNA, n h-80aranRgin&Klotho, n h e&&hghlng co thph, c i
m cKlotho.Ng €’ ¢ | Y-152 vaimiRRABRaco vaitrot t ng b Klatho hi
thbngqua ¢ chJ] c8c enzyme DNA methyl transf
I " m gi [m weénd ypr dhgeakiotho [162], a

Stress oxy hoéa, viem i, va X Io* n khoang c¢ht:

Stress oxy hoan(h H202), cacyut viém (TNFU, -11bL) , ilo¥h'h renin
angi ot en SQilamg{nRKloBiot ' ng qudénkt€ct Ichg cihet h
DNA hotb kich hét ¢ o n” ng t® hiu NF-e B[117]. Thip vi t ami n D,
phosphat ectmféufphi®@n'dolx vyl sul flmKletho. c N | -
14, tpthw ¢ L «cclin@minh cothV ~ m  Klotha ge[ n g ¥kh e nthh va
b nh nhan BTM.

( 2)Qhoatih e o, nggimhc& yut t § cn glhKlotho sau khi phién
ma, bao’gm qué trinh X ly va thoai hda protein.

Klothol &fnghp . dd&hg prot e‘inmg d¢the€ahintceBidb ng |
(ER: Endoplasmic Reticulum) v tr{i qua cac bih ~ ilsau dch ma (PTMs: Post
Transl ational Modi f iWaatac jrotesghd niph € " oglt y 0 ¢
thanh. Tuy nhiéntinh trithg stress kéo dai | @n i chHl trong BTM gay tich_t
protein dg Np sai, kich hét ph[n _ng protein khong lgp Wp (UPR: Unfolded
Protein Response)N/u UPR thdl b4, proteinKlotho b thodi héa théng qua con
Lhg | i °dh giurchi (ERAD: Endoplasmic Reticulumssociated
Degradation), lam §im Klothohod nlg t r oWi®2].c h t h

(3). Phan ebproteinKlotho

Klothot' nt4° hai dhg: Klotho mangvaKlotho hoa tanKlotho hoa tarl’ ‘&
phan ebt Klotho mang nh enzyme ADAM10 va ADAM17 phéng thich vao mau
va dch sinh hc khac.
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Trongb nhthdhmth  do L § hg mi ¢ikdothonl"& g ng gie trong
khi Klotho hoa tan trong in  h o © mMguyéh nhgncoiWados gi a t4. ng h
I, ng ¢ a ADAM10 va ADAM17[147]. Tuy nhién, vic Q@I ¢hnh hai enzyme nay
cfn thch tf ng vichingc 1 ng t h a mdvmhiQaprotpit kbac, cé thgay tac
d. ng khbng mong mun.
Tom 14 , g u §Q hoaKfothdtrony BTM i ph ¢ tth, bao gm L Qu hoa
phién mdmethyl hdéa DNA, acetyl héa histone, microRNAXQy h , a t mg o xu
gilm ( st r_é s ischd, pAn_ ng protein khong lgb W, thodi hoa protein lién
q u a/im _lEndchH), vaphanevprotein Vi chMW  r »  c/fhay merdanhi@ h
h € g Qlirih a G, cing - n i meaghiyl hdéa DNA, ¢ chjmen HDAC,
hoto kiwh s o §'t c § ng pdm nng fradein khéong g np va
ADAM10/ADAM17. Tuy nhién, §n thém nghién cu WE'm blo tinh hiu qu va
an toan ca cac chih " lc By trong ng d ng 1am sang.

Inflammation

Nhin

KIS ISSS

Phién ma gen Klotho

N

ROS

Epigenetic
_ abnormality

Hinh 1.5.Cacypu f L @ hoaphiéenméaval @ h ,  a t mggimKatho h €
huy/} thanh[102]

Pi: phospho RAS: H renin-angiotensinEpigenetic abnormality: B “tng €
y/u t ngoai genInflammation: Viém;ROS(reactive oxygen speciesac I3 oxy
phln ng ER . in@chdt ERS st rim isclsdt UPR phln_ ng protein khong
ggb Wp;ERAD: t ho8i h-a roingkchdh | i °n quan L
1.2.1.4Choc ntng vNhh cgaKlotho trong bvih thon m n

n ngth thWg ayut t £ n g ngngugen bao'si 23

FGF23 thuc h y/uf t £ n gngnguy@en bao $ (FGF. Fibroblast Growth
Facto) va co vaitro quan'tn g t rQohoacarlBag phosphate. Nghién @ cho
thby FGF23 khong cht £ n g Jib “pi h otsip h, & tivé magcanagiamiegiim
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hbp th phosphaté ru t thdng qua vic ¢ ch]sn xubl 1,25(OHYDs. FGF23 thc
hi nchc n t3mggactbgh vao cac ththWFGF (FGFR Fibroblast Growth Factor
Receptoy, kich hdt qué trinh phosphoryl héa cac phantiuyQ tin hiu. C6 bn
lod FGFR (FGFR14), la cac th thWtyrosine kinase c6 ai t khac nhau vi FGF.

Do FGF23 thiy mith lién K} v. i heparan sulfatnén FGF23cFn co Klotho
mang (vichiQu dfyi_ )b ph ch pv i FGFR thanh mt th, thweé &il ¢
c ao Hvhiu Bhchpnay bao’gm miQh ngdd bao ¢ a Klotho, FGFR1c, va
FGF23.Klotholl - ng v aifurtirlién kit FGFR1cyvi FGF23, gip n 'nh
phchptrénvafi <©u huga tF@Fh3 tr ° @y Kotholimec h.
" ng th thWefn thif WREGF23 phét huy tag dg sinh hc [172]. (Hinh 1.3)

-0\ B

* Biéu hién

[ NaPi2a | R \ &G ERK 12

T = M
(CEE > ERK 1/2 - SGK 1
) ”

SGK-1 4// WNK 114
fTél hé’p thu Natri
} Téng hop vitamin D } ATz { Téi hp thu Canxi

f Biéu hién

Hinh 1.6. Vai tro ¢ aKlotho va FGF23 trong candng khoang cHi t4 thdh [52]

"ng’ rg® FGF23lién B v, i ph c h p FGFRKIlotho va kich hét tr ¢
ti/p cac tin hiu nhe€ ERK -fegulated (kimdsegy n/a)l va SGEK
(serum/glucocorticoidegulated kinas¢). SGk1 s au L - p hyfustphor vy
ng QL ih, a’iMNat/Hf NHERF1: Na‘/H* exchange regulatory cofactay,
lamgiims hi ndi n¢ actil ™ ny vch chuwd natriphosphate (NaF2a) trén mang
tNbao,d JJL t £t nB Ip hio stpih & tive[18Y KhaKloth&&mang b mHi
chc ntndut EGF28 quaiphc h p FGFRKIotho ¢ 1 n’ghthieh] khirh
FGF23 khéng ttht £ n g J}iptiosphatedt thah . = napth i, FGF23 con ¢ ch]
enzyme Trhydroxylase, 1am gm §n xudi 1 , 2 5 ( QtHOng dua tin hu ph
thu ¢ Klotho mang Klothohda tarc 1 nrae ti/p Qi lida bai i} phosphaté thch
va tham gia vao carrfag khoang chitoan than théng qua\d Qi dhnh hdt | niy
¢ a enzym D+hydroxylase, hormondh giap va s bai tif FGF23[172].
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Trén mangfjbao ca'ng " n x&cod s hi ndin ¢ a kénh canxi TRPV5
(Transient Receptor Potential Vanilletkd, m t glycoprotein thi} y/u trong qua trinh
vch chuy canxi vao cadibao biM mé thkth . T R P & 54 libs&hong qua hai
¢ h JJeh thu c vao FGF23 va khéng phihu ¢ vao FGF23. Theo Andrukhova O
vagngs, F GFRRcinhhdt  nf¢a TRPVS5 va qua trinh tabh thu canxi
thch théng qua sgda kT v, i cac phc h p FGFRKlotho mang[17]. Tuy nhién, mt
nghién cu khac cho tBy Klothoh | a t a QuhoalTRRVS diti ¢ §cddhy il
FGF23. Jrah{yc hr a nh€ s acubao pfi B PAd&chull dlycan
(carbohydrate € v i protein).Klotho hoa tan c6 kiin £ n gy phahcacoec ° lhge
trongchui gl y c an’icHItrumgatglycan; t - botacac®m t €hng
tacmitrén TRPV5.Nhngpdfn gl ycan n igaledtiremtiol protdhc v
ngod bao, gitp b ras ki dinh' n "'nb, gi TRPVStrénmang/ib “ o, natn n
kénh nay bthoai hoa heb rat kh i mang f]bao[25].

Ngo~ i ra, FGF 2@ chnhtngti/ptgidarmh tg Bdahu tiatri
t " ng thch xa théng qua pfe h p FGFRKlothom™ ng. /]J€hy chi 9m qu a
c § ¢ nd.t@Q tin hi u Extracellular SignaRegulated Kinases 1/2ERK 1/2),
SGK1, va WNK4 (WithNo-Lysine Kinase 4). Andrukhova O vamg s LQxuHi
r3ag FGF23 la mt chll QI Hoa chinh ca s tai hgb thu natri thdh, q @nd L -
h ‘@ g/hthwtich huyl t B6JrCgcphathinnayil ¢ - T ngchmga tr
d ngvao lam sang. Mlienh gia FGF23 v~ &y byhnhdambhi m m
thch mth (BTM) c6 th\. ‘& gili thich théng qua smHi can Rag canxi va natri.
VichMW r » h hnpaFGRE2B trong chuf bda cac ion nayeung ¢ cai
nhinmivQc h Jjlo th sinhva@®@n n t Qugr * BTM.

Céacth thWnangcaKlothoh . a t anc ch'®&a HKE€ngudgmhi ° n
L ©y L « n pakP83tsiallactosechinh la th thwg a no.(R-3-sialyllactose |a
m t phant n3n trong carbohydrate a gangliosidém t lod phan t lipid cé g
cac chui carbohydraten?®n trong mang/jbao) Klotho hoa tan gh vao cac vung
giau ganglioside trén mandg)lbag g i Y% ciinih ¢ omg tihk KBu PI3K
(Phosphoinositide -Kinase) m t tin hi u quan trng trong vic bfo v va duy tri
ch ¢ n Hibag[38}. Ngoairaconghiéncu ¢ | mrayraagkiotho dthg hoa tan
gdh KT v, i (2-3-sialyllactose théng qua,h v Y¥rbgtg ElamiQiKIl. St €hn g
tac nay giap c ch]kénh ion TRPC§Transient Receptor Potential Canonicalng)t
k°nh | i/hstres#/bamnng ula [dv timkh itinhtth g pléL 8mg
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v, i stresg156]. Phat hin nay khéng cham sang, t cachKlotho hoa tan h&t | n,
maconmr a . rhge Lii tnr @ tr gvi ¢ nhdn m c tiéu vao axit sialic (i
thanhphfn ¢ alR-3-sialyllactose) cOtg i Y4p “tngtacgngd®v ¢ aKlotho,
t L., thL@tfcacbnh | T | jiptiom thd, vaaldo hda.

Ch’ ng viém

BTMIamtbnh HoT t It Su[g. nbviém nth tinh va s 150 héa sm.
Khichc ntdnguygii, cacyptf tiqv vi °m n h & (IL-8)tfetumn| e u k i
A(MmMt gl yc o@ hoatheW hoa tanxi va viem), vl t hodt kh'iu
( TNF: Tumor Nec FnoRadngs LF afe ttyman kappaiB (NgB) d
gi vai tro trung tam trong vt kiwh soét viém, thong qua kich Wacac gen
viém va cac phan tbam dinh55].

o trthg t h &1 ngbNFeBhkhdnghh&t nlg trong b~ o t €hn
v, i protein. ¢ ch]kappa B (bB: Inhibitory kappa B). Khi bkich thich bi cac yp
t tih vi °m ndBe plodpRoryl hda @ nhom phosphate) va phanyh
gili phdng NFeB Wehuywi vao nhan. I ©-pB kiciNH8t phién ma cac gen
i vi °m, [n mgviénfl@aj. p h

Klotho va NFaB c6 m i quan h hai chiu. Mt mHy NF-aB lam gi'm b hi n
Klotho, ° EdBinkh® c[b nhnharBTM vamé hinhchutf n t h €hayiginht h
(acute kidney injury). Cac cytokineQi vi °m nh+€ TRélEHeN KVeak T NF
Inducer of Apoptosis), théng qua NB, lam gim m c Klotho. Tuy nhién, c ch/]
NF-aB c6 thAkhdi ph cm cKlothovadov ch ¢ n L [§17]t Mitkhac Klotho
I4  Qrhoa gim NFaB, gitp gim hd+ | ng viém.Klotho c6 ki n £ n @ch]NF-
oB,t I - [mgbiMihincacgen@ v i ° m n bad diphhg@mbad 1 (ICAM
1: Intercellular Adhesion Molecule 1), phanitam dinh fbao mtth méau 1 (VCAM
1: Vascular Cell Adhesion Molecule 1), vdmgidnxudl c §c cyt olklL-ne n't
6, va interleukinl2 (IL-12)[110]. Ngoai raKlotho con gim stress oxy hoadag cach
_ ¢ chJNADPH oxidase 2 (Nox2) va fin viém qua trung gian geffra_ ng b i acid
retinoic | (RIGI: Retinoic AcidInducible Gene [)172].

V.i vai ttyuf Inghhdaamng viéemKlothobfov chc ntdig t h
va di thi n cac bnh Iy viém. Tom M, NF-aB vaKlotho c6 m i quan h ph ¢ tth
n h €n ldcha MF-aB lam gim Klotho, trong khiKlotho I4 ¢ chJNF-aB va céac
y/utf | i ° n JgwéerNh tig phat hin nay giy raagKlothocotign n & fug L i
tr trong cac bnh Iy thah mth tinh va cac tinh thg viém.
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Blov ch nglfs v6i hoa mdch mauvariloth kho8ng x+<€hng
V6i hoa mth mau xid hi n's m trong ti trinh ¢ a b nh theh mth va tr nén
ph binkhichc ntdrisuydith,l " m t £ n g domghwit vonig dortim
mCh® b nh nhan BTMVéi héa ntth maucé tWk[y rat | pn i m&, | p trung
mtk, hatb cac van timn © @ mtquatinhbn h '€ Qhéa chy | tbao
b inhiQuchdl cchjvachdl t Mylacb nhinharBTM, s mHican Rag gi a cac
yJut cchinh€© pyrophosphate, -Anvatacyuxt Gk HBr o
nh€ phosphadatngnxim@uu ,c avo’, cty t &k/jle @inhvharthm L «
vOi héa mth mau[159]. Phosphate mau cao ld)yt t h Y chibthtinh tithg voi
hoa Khi p h os p h alanmechofid-L, mtt ¢hidl gdh ahawid phosphate
trongf]b ~ o ¢ hichtnrayt nk wa chuyw phosphate vadlbao nay, lam cho
(@)tJb © o ¢ hkhtm@abih U mthanhflbaoging nguy°nt bJ]b K &h
pr ot ei rhinkxtkhhncdc,tinh Ycanxiphosphate trong thanhh; (b) gay
chitlb " o t heo c fghbnggac thank g i bgd, bao’gm canxi va
phosphat e, ngwing quamhya (c) gifi gBongnhiQ tai ngdd baoch a
canxiphosphatet L || ~ m woithdagith mau8si].
Klotholl - ng v ai ~ngtrong vgcwi@ @ mith mau va chng 19 voi
héa mth mau, BTM, m cKlothogilm L Wi /K. t tng mauwsas phat
t h ¥gvoilhéaNghiéncuchotibys thiuhtKlothol " m ttng phosph
héa mtth mau nh ngconchutb BT M. °“8ll§ € | ° i hi kcrailothoi
cOthN " m t £ ig @K s g ha tve, dighil mch o ©n Ldn,gilntsh
hib thu phosphate ru t va gim voi héaflb © o ¢ hichtmalhdo phosphate gay
ra’ chu t[68]. Ngo "~ iJJLr@Qa , h ,ceh IbiNkirhi ntc fa Klatho bag cach
~cchjtinhiu r ap amy R ihim va héa i bocv ¢ h Wah Img 1Y vdi hda
mtch mau BTM . M tnghién cukhac chothyraagintermedin’53 | " m | " m
biwi hi n¢ aKlothomang thanhméc h  m§ u , [mad hod nkch mau chu t
mcb BTM [172]. Cac nghiéncugin L ©y Bfeilton "thim n g, Kiotho hoa
tan co thMam gim tinhtth g t £ ng p h odstminaé voe hdamhy mam
trongd m? i ° ng th€nghim (in vitro) B ¢ \&& ngy (m vivo), ~ nk th i kich
hot peroxisome proliferatea ct i vat ed recépgod “WhithnPRAR:
¢ aKlotho, gitp gim n' n g, phosphate méau v&h chjvéi hdéa mth mau trong
cacflb ~ o ¢ h&hnraw32]. Nh ng K qul nay cho tisy s thi/u h t Klotho
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c6 lién quan cluchE v, i ttng phosphatlh maBvavior "t tvrt g
cagtacdng ¢ aKlothol - ng viavchWlivh titng phospha
vOi hoa mtth mau trong BTM.

Béndh h L fuhtKidhol - ng vai tr, t+NMBDGMt Om
mEikhFntn@ Lhi, a phosphargéhi gop pfR @GB2n3 ,t hl'€hn g
X €hn gd.\PH cfiti Klothot h* ng g uBn hc'@ahistdne desicetylase
[104] hotb @l dhnh methyl héa viing kh | niy gerKlotho b3ag cach's d. ng yu
t L Q hoa rheir{168], "« chln@minh la gitp Fithi nbihchng x€hng v
thah® chu t méb CKD-MBD. Nh. ng nghién cu nay kifn g’ nhirRag Klotho khéng
ch' lién quan et thi/f /Jlvoi hoa ntth mauma con lamty/ut bfov tin nt n g

trong CKDMBD vacachihchng | i °J/jnb ghahdhmthl
Clithin xh d¢-a th
BiW hi nsaucing.anhia ‘tngp BTM | " dx h Xth-ddbtah t h

hi nchovicsachatn t h€©h ehkhéngitharthbdngsaukhit t h<€hng m
t2nh, k ®o Hil “ti r'®n o BiRhhchateoecngthch v° x h&€.h - a r
S ti/htrivi gcaBTM lam nil L' i /]b&o8kh tv * ¢ tHayah]b=ag cHil n(n
ngdd bao trong uthdhvamo €. CHb nbsinhca x h futhda w* x h h
"ng thch mé KErHi gi' ng nhau. \Rbm chHL f 1t h &h déy fEnht * tiém
| i °n Jghdd n hHth clido vafbao T, €kich hdt L fgpnj n dch va
gayraviémteh k& Sa u tsleY t/Jbao bao’gm Wth c bao, flbao T va i
bao bW md ngthch L Bgovi qu 8§ t r 3 Whb ravcécechihtrung gian L
tighn x hLWhiahlat r ansf or mi ng g rbo)wt itD8cregd e or b
cac cytokinet x h  h Abéag biMen® onglit n  t h ‘€t ly t h$g mHl
L'i t 2 n l, chpch ©midnoghuyM. ~ ng th i, khung f]bao ¢ a ching tai't
ch cthanh cacéhgsi,phav m” n g "ngfdhvadichupdvaoméE T4 L Oy,
c h¥ng "“tndimgh pccklinQy ngdd baovis | “@gl n, & Jptinh tkhg
x h hchH72L h

NhiQi nghiéncu ch rariag TGFblay/utf L@hoaquantmg trong Xxh
thch, ndkich thich s tich t protein chdl nr Wttb ra chdl nQh ngdd bao,. ¢ ch]
thodi hda clinQr v Q ho hét  niycanguyénbaos ¢ hatrénBaitrdca
TGFb, Qnhph€hn dutplhi§pn UfwvarccH]TGRFb L «cth €
nghi m trén cac mé hinhabnh BT M d hg®hasg thitrung hoa khang
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TGFb v ° ¢ § ®RNA atdn vaohth thWTGFb Y llpco thwiam gim € n
t hehditgictochvaglim x h dn- BTM{58].

Cbébao caocho thyy s _ ¢ ch]Klothol " m t\d I g TGRDL® md hinh
chu tb tdb ngtn ni uqunm tbén (BTM), &0 )L x h oh -~ aqth ihTGF
b1 lam gm bW hi n ¢ aKlotho trong cac flbao bid md thch nudi & . Qumay
cho thy, s gi[m Klotho khéng chgép pin t £ mghdt @iy ¢ a TGFb1 ma
conlahquga qu§ tr 3dmttongk hh thah-méh [1400 Klotho hoa tan
concOk'n £ ng Jitdctifp v kth, thWiGFbtypel | , qua HITGFRngtn
bl gdo KT v, i cac th thwirén lQmHutJbao, t L' - ¢ chtin hi u TGFb1 . Qumay
I « ° dcBng minh trén md hinh chtitdo ngttn niugqunmt b°n goOy X
thch. Ngoai raKlothocon lam gimbMW hingacacdubBhbMd m: v W t £ ng
hincacdubh t r ung m? H quaitrivipchugig iltn bivid mé sang trung
moé do TGFb1 gay ra trong cadjbao b mé thch [41]. Nh, ng phat hin nay chra
raagKlothocothM. - ng vl@ v théhr,, nbk ngw&h tr3nh xh h
vi ¢ cchlho%  ng ¢ a TGRbL.

Angiotensin Il lamtphanttiQ@ xh h- - agqudmhtqug§ tr3n
h-a th?nqgtgatifplén @inQiingdd b~ o Vv iig hdtt mipg ac €
cicypt khg8c nieput GE n gngmdli€n k], chdl_ ¢ chlho4 hoa
plasminogefl, Yy f hodt kh'iuU va NFHUB. C§8c uchontiy°im c
t h ©h ehglo Angiotensin Il gay ra cétam gim tac gng do v ¢ aKlotho.

N g™@ I4, vi ¢ kich thich BiM hi n genKlotho L' « *~ d¢.c&ng minh cO kKffn £ n g

gifm nhGt n t h ©dh tiég qut v Bngiotensin llKlothoh , a t an ¢l ng
vai trd quan trng trong vic_ ¢ ch]tin hi u Wnt valnsulin-like Growth Factor 1

(IGF-1), ¢ § ¢’ ng @t Lh*@©Xg qud trinh chuwi ~ ilt  biWw mé sang trung

mé va kich hét nguyén bao’'s <yRuf goppfn ch2 nh vchoBéx h h -
cchh L., c. &aonn§®iatmmgKlothongod sinh lam gim fibronectin

v "~ pdhtAbaoldo glucose gay ra, thdng quacvi @ i h | a ° rgdin hik €
ERK1/2p38 kinase, gitp lampntn t h ©dhireng inh thch dolL §i t h § o
L g. Hahwncsnd ng proteinklotho L «  cHy loi u iuptrong vi c_ ¢ ch]

X h hngtdh mbkiv © x hdldotd ngtehniugdnmt b° nfnaCh ct
| i ° n Jjgw akivh $oattinhiugaypuf t £ n gng hguyen bao $2 (FGF

2),t L -Tob chc ntduigongchctinhthgin t h €h ting.Nhmg K}
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qul naycho thBy Klotho hoa tan cé thhot  nl'g n h y&u tnb[o v thdh ch ng
I x h g caeh cehnhiQu ¢ 0 ng triy@ tin hi u[172].
1.2.1.5. Phan ¥ vai tro Klotho mang va Klotho hoa tanitthon v ° ¢ 8c ¢
Klotholamt pr ot ei milha dHth aQn g Abanb &irhb cao h i
ch quan v° m! k8 cl "nhaW hinth ydumsn cd vai trd h
L'Hb bi t quan frng trong bnh Iy thch, niHl 1a trong phéat hin s m b nh thdh mth va
cac bih ch ng lién quan. Klotho mangt trung ch y/u° t/JbaobWmé' ng ' €
xa ¢ a thch v tuy/h och giap, hét  nlg n hgéh ttWg ayut t £ ngngt r €
nguyénbaos 23 ( F GF 2 3Qu hoa tdi ki tuahosphate ¢ chfehzym
1 thydroxylase, g a U'mf ng p calcitriol va duy tri can®mg phosphibcanxi
vitamin D. Klotho hoa tan c6 tag dg ch ng oxy héa, chn g x h [olv-namé b
m& h  m&uhpa ké&nh ion vac ch]tin hi u IGF1, giGp lam ckim qua trinh 140
hoavalhov ch ¢ n tdng72} Hai dhg nay co miliénh chHuche, tr ong |
Klotho hoa tan chy/u baungli nt Klotho mang, nén'm g, Kiotho huy} thanh
phl'n anh pfin ndo mc biwi hi n Klotho mang¥ thch; tuy nhién, do cluln h * g€
¢ atinh tfhg viém, mc 1 ¢ dfu thch va hét tinh enzym phan §i, vi ¢ "'nth ° rig €
Klotho huy} thanh chcé giatr. § n h g i/j8ch g i 8 hakJotho mang .
Ngoai vai tro trong nh thch mth, Klotho concdn h “tg€n g  1hahiQu L
ch gquan k ht§rcmh, Klothonthghi i cac tac dng ch ng viém, chng
oxy héa, chn g x h h ngahuyy Kh i, gilip duy tri can Bag canxi phosphat,
ngtnavwigoéamthmauvadm nguy . & h sty vt i mongtinmng n|
mth. Tronghthfn ki n h, ° doMicinittb L ‘©mang ntth va mé nao,
c6 vai tro fo v t/]bao thn kinh, dithi n ch ¢ n £ ahgth cn dgilm tich 1
amyloid-beta va tau phosphorylha” ngth i cchjtinhiulGF1/ mTOR v~ t
cagtthc b o, qudnt/ptivi b Ahmizheimer, m ¢ | tfbao,
KI ot ho ceemiayjlit€ cchlkh'iu,co6kiint ngch]c § ¢ nd'ti€hiu
ttng sinh nhebRWBKIUIAKTN]s PhGtRrMA v © dd ¢ b n
nhiulod ung th+€e. Ngdov niématt ruKtroogtbhhoviemrun b
mth tinh, ¢ ch]phln_ng viém va stress oxy hoagan, gop pfn  n g tarntichn g
mv~ ™ Xxh h' ect@cgngdoWh a . fg\dy, Kla h o cXes@la protein
bflov La c¢ch g@am,\tnthanitmd t iQftum Ltiong cac bnh ly
mh t2nh v° thdBtii hgia” | i PTmoma awilFuhlih qu
cac nghién cu cho thby dthg Klotho hoatatddch g | ‘€u  h ~ fthanhvao n g
c6 hdt tinh n i tiJ} toan than, trong khldthg Klothomang ch y/u  °Lc €hsh mbhh

N
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‘“méthn ki nh v° m! Wnmcthter o Mipdaltinhiu vbam
[56].
1.2.16.CacyutXdn h eh gMmnbh gi Klotho huyX thanh

Cacyput | “ m t h g gHlotho:

Mts thic v~ Jlsthhc hl«ccim®@mnhcokfintng Wktng |
hi n gen va'nn g, Klotho huy} thanh. Vitamin D, PPAR agonists, statin
(pitavastatin, simvastatin), tha_ ¢ ch]h reninangiotensiraldosterone (RAAS)
nh€ |l osartan, val cchimTOR, (evegohh®Wwshur
chothy hi ugutrongvic t £ ng cRrmloth3mgid Lv °® i Ngoiea,
thuc cchlk ° n"mgwhchuynatrigl ucose (SGLT2 i rmi bit
s gi[m Klotho do tinh tshgviemhéd t £ ng g [116LM sc&]L k8w | ~ nh
mth h Fobilt khi piFngiaucttlt x h, cl nfpmlkci Khoghancho h
cac nghiéncudcht h c. Bén ¢&h h L u phéaplgeén, protein tai h p Klotho
hoto pepti de KP6ngki@npownhangn g €kalldt hiong h i
L@trtiQn ntng conhlygmh §t 2Hbbntla blhh thah mth va b nh thoai
hda thn kinh.

Cacyut lamgifmn’'n g, Klotho:

Ng'@IU tiicaovacacmhlymth t 2 n'mhtdhn€h b L &i ng h§o
t £t ngl h8p._,a Aotk vacacbnhthodihdatfn  k iQn hl iL° dh g u an
gifm n'n g, Klotho huy} thanh. Cac fu f viém (preinflammatory cytokines),
stress oxy héa, tin'hi NFaB, angiotensin Il vatinhéhg t £t ng phospha
thw ¢ ch]Js phién ma gen Klotho. Cac tinfig mil 6, ®nhthdh do L §i t
Lhg, clng/uhhi€ngs§ahy¥ charet]l, tt muQ phosphate va
itchll  x h ¢ 1 findam gifmpKlothch Trong bnh thth mth g it tdi, L o
Klothogifmrdrt v ccolld@mtdBlhi usinhhc | i ° #h tifp triéd nharth
ca Xxh Ghmaundoth kho8&8§ng x€hmgdv” | «o h-a ¢
1.2.2.M"i lién quan gi a Klotho huy/} thanh v.i m c | ¢ fu thdn, r"i loth
chuywsi h- a x€©hng bBidéb nkthdn Br¥hgavc im ts hdu qul khac
“ b nh thdh mth
1.2.2.1 Klotho va moc Ic ¢ u thon (MLCT)

MLCT,tiéuchtq v Wi gnh @i & Ldjgint H §Wrgng BTM.

Céac nghién cu lam sang vatlc nghim L « B maKlotho® thdhgim L §n g
kWw ™ ¢ - t €©hdgiML@Ta iBTM [A0}4[133],[143] M, t S nghién cu



33

khgc cl mhgmix §tc€mrhgd giwaanrc Klotho trong huy} thanh va
n&tWw)vaMLCT  bnh nh©n  rgthdhh[14)[68]. Hhapd m c
Klothotronghuy} t handatvww QU € | i, &labvdgMLECH  Hnh
nhan BTM[14],[91]. N'n g, Klotho huy/} thanh c6 ti\gifmt g i athsihoa
BTM, va mc  LKlotho cang gim khi mc |l ¢ du thdh cang dim
[138],[134],[108]. M, t nghién cu khac cho tBf m c Klotho huy/} thanh gim dfn
t heo c¢ &reBTHNlivaimn c difon trung binh hiu chnh la 3,2pg/mLcho m i
1 mL/phat/1,73 m2 MLCT suy §in[127]. Zhangvacngs L « . cthimm tnghién
cuck ngang tr i ntngtEANGtE@7INIgt&Hoaks s d ngd
iut ch€hngKht[ro® nsh§t Ki Wm tra Dinh d€ ng v
(NHANES:. National Health and Nutrition Examination Surveay)n £ 2007 L/h
nt 8016, nRn L § n h ilignig8an gha m c Klotho huy/} thanh va bnh theh
mh.Nghi °n c¢_ u c hkothathrbbyn gn“mwy /It, t hanh ¢ -
thudn v, i MLEKIGhohoyAg thanh c- m i 1i°n
ch mdc BTMIlothm¢ 'nngg Lcao th3 nguy &hgmn
(OR=0,62)vangug h mdic BTM 3gicainglogdnf mnOD mdnh hh
[170]. Vi vdy Klotho I & xem |a dih Bh tiQn n £ Wg§ nth g In§yBYM q u
trong t<€hng | ai

MK du wy, c6 nh ng nghién cu quan sat, ¢ ngang khéong xac rh Qi |
nay.Seilervacngs L « ‘Tnog, Hlotho® 321 bnhnhan BTM gi ath 2L o
A4.KJpqu chottBy n'n g, Kiothokhdngkhachbit L 8Mig k §c thddTMii Lo
VAMLCTc h ksht ng it hla§uhait ghanvn n g, Klotho. Tacglc 1 n g
khoéng tim thy m i lién h rd rang ndo gia n n g, MLCT vaKlotho bag phan
t2ch t€hng [36JaAkimdBo@cang sna h n g /hlhanh mtinghién
cu WX § cnh kem fing, Klothoc - | i ° h cqgo amt ¢hghayt h
khong.N"'n g, Kiothod&h g n bi@kbichc n tdvsguy dith® 131 bnh
nhan BTMt g i ath Lo Lg iY% 5.Tuy mhién, s phan phin'n g, Kiotho
gia c 8c thgiBaTiM Lksh Wihagtbi's khac bit L 8\Maagm i kén h
n"y k h & tingthBLiréhg phan tich™h quy tuyh tinhL a /hj14]. Vi vdy, ¥
t ‘@gvQs gifmm cKlotho!l i ° n /gsupgimdhc n tdng/p i chcon
tranh luh.



34

1.2.22. Klothovardlg*nchuy@w h - a k h o &bMdy than.mt nn g

Klothol - ng vai tr , "o Qihdagnc ta@xiva phosphatg hly i
thanh t h? ng/]ph aha cva&dng tthuc FGF23.VOQmHchuyw
héa canxiKlothol “~ m t [Enntgn gkt &ih Db vi'ga@A trinh riil canxi’
thdh bl g ¢ &ucchnh €ac kénh cm | ¢ canxi thah | dId v i FGF23[155],

t L. duyc tcradn xm ngoheHmgfn tbhe @ny Taymh#@nKlothoc T n g
lam giim s hhbb th canxi va gép pfn lam gim m ¢ canxi Bag cach c ch]sin
xuHl vitamin D va PTH h& |, ng théng qua FGF2A42].

Trong chuyd héa phosphatélotho gitip gi'm phosphate mau thdong quaawi
kich thich bai tif phosphatet thah va duy tri can Bag n i méi phosphate théng qua
ph ¢ h pKlotho-FGF23 Tuy nhién, c6 nghién @ cho ths} Klotho cé ni i lién quan
thuch v i qua trinh tai Bp thu phosphatfl43], c¢ -  Kligthod & c dh]bai ti}
phosphatehay vi kich thich.

VQhormon PTH, th thWKlothova FGFR1  ’Lchét hin cung hin di n trong
tuy/h och gidp, chotBf tuyhach gi §8p | ° _aklothg KlethoL L A gh v ai
trd trung gian choc chtif PTHquamts con nlh€ trong L -cc- t
h p Klotho-FGF23[93]. Tuy nhiénKlothoc | n gc béo&éao la gay ra i/ PTH
bn g ¢ KcHoa histi | ng ¢ a kénh N&K*-ATPase ca tuyh oh giap[72].
Klothoc T n g W vai titd bian fip trong vic kich hétbaitifPTHBRa g ¢ &c h L i
ch'nh tr ¢ ti/p qué trinh chuyd hoa khoang diiva t ng h p 1,25(0H)D [92].

Gilm Klotho“ chu t d JJlcéc ti loth chuy hoa khoang dii, bao gm
tbtpbgosphate, ttng clhhxim§m§ wacBMhigvii h -
hinh ¢ a CKD-MBD [68]., n g ©@nmd BTM, gifmKlothox[y r ac khi FGE23,

PTH v~ phos pdiatriag Kibthorcd thidaana dil Bh sinh he s m

trong CKD-MBD [109],[133] M, tphantich'tngh p17 nghiéncuvi 1. 944 ng
mdo BTMtham gianRm L § n K ilignig@n gnaKlotho huy/} thanh yi céc ch
snh€ canxi, phos p hdhtméucho ®F Kothe Fiuywharih coh - a
mi t €©hn gdqicanrimau(=u014, khang tin ady (KTC) 95%: Q02 L/h

0,26), c6 mit ‘©h n g nghaha nphosphate (r =0,21, KTC 95%:-0,3 7 Jh E

0,04,c - t €©hn gchq uPaK (r #@2B,KTC 95%:-0,2 9/hiD,17),qua L -
cho thy vai tro quan trngg aKlothot r o ghoalchuyw héa khoang dhi[47].

MH diKlothoc6 tiQn n t, ngondgvic Qitir CKD-MBD, s khac bit vQgiai

I 6h BTM, md hinh nghienaws, v~ p h ‘€©h’nngKlgthb § b6 LJticad €



35

Kiguk ht AfrggniilD o LFn ¢ thém cac nghiéna dai h, v ic mxul n
va phan tich chiff  h Wam séing,t vai tro ¢ aKlothon h € t dial bh sinh hc
vamec t iQPtruhi wqu.

FGF23t

Giam chirc ndng thin Ri loan nong do khoang chit

] NaPi2a, NaPi2e!

TRPVS)

FGF23t ‘ Cutmg cin gidp
FGFR1/Klotho thir phit

Biét hoa cia tao cot h."n; L ’

Bénh xuong chuyén hoa

pit-1, pit-2 { ‘

Con dwirng Wat/B-catenine pathway ' Voi hoa mach mau

Hinh 1.7. Vai tro ¢ aKlotho trong CKD-MBD [166]

1.2.23.Klothovabvi h | T x_ Mhgontmtnong b

VQtac d ng ¢ aKlothol” iv iquatrinhchuyd h - a x ‘@tanhg ragn g €
Klothol & bW hin® cacflb ~ o x €©hW i ,n ¢ &Klothdgi[m trong I¢h
d@ g x€hehg BTV Nghién ¢ u cho tiby nh ng con chut thi/ Klotho b
| o«ng x&dhdnhy h 8 €h © qung & Klotho co thwttb ra s bi t hoa
x€ehng VvV gb&ctt3nh Kk §8brcd bab.[1458) Tuy@hiéng
khonggin g n h €m tahding ggaiklotho toan than, dim Klotho tY cac f]bao
X ehmy /jid gi a t t Wpattin¥g xkhw ¢ ¢ ht x €hmhogyg t r §
g 3 ~clgéan sat thy ° chu t thi/p Klotho.  Ng@l¥® s biw hi n qua mc ¢ a
Klothotrong cactb ¢t b “ onudid Lc«ch]qua trinh khoang hoa va Ho
I ngtbh x ‘©h nrg phathim nay cho thy vai tro ¢ aKlothotrong vic QI |
chnh qua trinh chiyd  h - a tktfhnag xv@ehragmt ¢ hm ikikih
soats ttb  x €jparttp c t®ao[166]. Vai tro ph ¢t ¢ aKlotho L' iv. i qua trinh
chuyd  h - a x @O gjink ng k& dqul” khéng nidl quan \Qm' i lién quan
gi aKlothov.i g«y x<€hng t ulamsgang.dghién m gaDesbians c
vacngs chotiby FGF23 cé milién h tuyhtinhyit | g«y x€hng tro
n n g, HKlotho, PTH va phosphate c6'mlién h hinh ch U [39]. Con tac df
Ribeiro va cng s cho ragKlotho va FGF23 la Hi b sinhhcft W L o 8§ n s
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xuHlhi ngacachihc g«y X ®mhmg nh ©nLl€&ng§dobihthoBTM
gi abhsmh@d3z).
1.2.24. Klotho va voi héa mhch mau
Vi héanfth mad "Ho Mihi ibdg aCKDMB D, ° rig BHE b nh nhan
BTM, LS§ing hg&ocadgtegoppfn | " m t L nghtimgibhy c¢h
vat vong do mi nguyén nhanvéi ha mch maw. alaypt t i ° m glcp
vQkJ} ¢ c lam sang kil v a la m ¢ tiéu can thip trong BTM. Thiu h t Klotho toan
t hon c¢ - Jhimtn Uaghoanch thaunghiém tr ng, trong khi cac nghién
c uth cnghimchoty t Wity n Hdib Ii u phap Klotho co el thi n tinh
trhgvoi hda nayt h * n g Qudheaaualtrinhfmyw dchggatlb “ o ¢ httht r hn
mau thanhflb © o  x ‘@ bhcgc, chdl vah chuy phosphate (Rit, Pit2) va gim
hot h - a’ ncgo nWadatehiri28],[68]. Trén 1am sangy n g, Klotho gifm
lién quanlyn voi héal, ngmt h v "mgmthch v © v agnmthkich, v i
phan tich gp cho thyy Klothohuy} t hanh t &hwigoilgda doh maug h
(r =-0,15;KTC 95%:=0,23 -0,08)[47]. Tuy nhién, mt s nghién cu quan sat va
ccbngang ¥ khong tim thsy m' i lién h nay[23], [135] t'b nén tranh ldh vQvai tro
L@hoaca K|l ot ha, Hphanciv ™ tr§éHcilhca Kl ot ho c
I & lam 6, trong khi fu b} cac nghién cu hi n t9 v 14 quan sat, thu nghién
c u L o hakbcénthip Wkh? g nhiguan hnhan qff.
1.2.25. Vaitro tiZzm n L vadloticot r o ragtridMih thon n¥ n
Bnhthhmthdonh@ nguy°n nh©nWgclung la tiah #hgn h €n ¢
thi/ Klotho- y/u £ lién quan chchE LU ti/h trivd b nh va cac bih ch ng ngoai
thdh. NhiQu nghién cu cho thy cfli thi n thi/u h t Klotho c6 tA\giap dithi nch ¢
ntnaeh ftnh t h ©hncova bitt ch hg ¢ a BTM [82],[120]. Cac chih "k €
LQ@tfr michobnhtchmthhin L amtrgng vaovicphchin'n g, Kilotho
t r o n gwWthdig qualb sung Klotho ngdl sinh hd-b kich thich Bn xud Klotho
nisinh.Mts bin ph8&p gi Y%p J/ithanhgha &1 o § by léh @y L
c h/lk h§c n btanh baly @®ng Bng 1.7. Tuy nhién,fo thém nh@ nghién
cu s oOuwhtmhngting | ©m s" " ng c8c phu@HBIM. phs8rp
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Bl ng.Chvh "t @ltitidn ntng BTM t h"mg, Koth@[1l72]" m t |

Ph€hng phsgp Ch Jech
Methyl héaving kh'i  ng ¢a gen
Kh methyl héa DNA Klotho lam gim 30'40% hdt  ng ¢ a
no

T £ n é1 aaptyl vao Histone trongung
Kh nhém acetyl ca Histone kh i , ng genklotho lam gim bW hi n
¢ aKlotho

Thu c : “n@ vch th thwPPARD,
ChG th thWangiotensin Il (type 1)
statin, vitamin D h& tinh, intermedin

Nh ngthuc n "y | Wi ntgha
Klotho trong phong thi nghm v © W

GenKlotho L ‘& chuy b i virus vao 1]
b o Lkmh howgid L

ProteinKlothotai f h p, miQh ngd bao
Tiém proteinKlotho hoa tan c6 chu  dfyi, l'*& obt Klotho
mang c6 ti\s d n g Wiém.

Chuyw cDNA ¢ aKlothov © o W |

1.2.26. Nhung W n ZEon tranh éi vZmX quan hMgiva Klotho huyZ thanh vai
rXiloonchuy@ h - a Kk ho §nigsXhouqguhldhace BTMm

T nidng L « t ©®f nghan b giyaKletho huy/} thanhv, i cac i
loth kho8&8ng x@hqickhas 'BTM, 8ho thdh con mts vbeh QBEon
tranhluth  n h € i$éal gi aklothovachc n tdhig nmapwa con nhiy
tranh céi do cac/k gul nghién cu khéng nikil quan. Mt s nghién cu cho thsy
m cKlothoh , a t an c fhti/hirivii BTMgvan MLECT tkong khi cac nghién
c ukhackhongtimtars | i °n quWwn Ll L 8§ hgmikhgngdng ¢a
Klothotrongchr L o § n B T MaKlothati r o riRghoa’&hoang din h €
canxi, phosphate va PTHCKD-MBD ci ng g¢g®©y . thipa"mbntid «i d
trong KT qul nghién cu. VQvo6i héa mteh mau, di cac nghién @ tigh 1am sang
kh?3n g nhimilién h gi athiphtKlothov ™ v 1 i h. a, nhlng c 8§
sang H khong cho thy ki qu'r » r " ng. Ngo~ i «xkéanghim§c p
Klotho huy/} t hanh n TRE (iBdreés@vad fluorescence) va HB
(immunoprecipitatioammunoblotlc -, ni% v Lo ki u khac nhau,h JJ's
khéac bit trong K} qul [122], trong khi ngtin g ¢ ngoai tkkh ¢ aKlothot ¢ § ¢ ¢ h
quan khac cang lampbtpvic L § n h'iqumg8s.L a€givQthi/t k/Jnghién
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cu, kz2cnmdu nghy@hnhangaybh v ti °u ch? [mMt&mh gi
" ng nhd, gop pn vao nhng tranh cai hin t4.

nWgili quy/} cac tranh & trén, gntiéuchdh h- a ph€hngg ph §
Klotho huy/} thanh, nghién au , g hcvangun gcKlothot r ong B M. n
th i, th chi ncac nghiéncuchdl ° hg€ao,xaydn g m? h 3dillsinhlhe, ¢ h
tdp trung vao cac [ BTM ¢, thwva tih hanh phantichhghp Weh bc ph, ¢
hdn c¢chJ hi n[1@} trong d_ | i u
1.3.M, TS NGHIENC U TRONGCNKNE& NGOE&QLIENQUAN
neNCH, njgNGHIENC U
1.3.1.Cac nghiéencu ngo ¢Ci n e

Nhom dan s chung:

Nt m 2mreélw¥3cngs nghiencu 2. 49 6 tngt@6hthuc c h€hng
trinh "Health ABC" (MLCT trung binh 73 mL/phut). Klotho hipthanh trung via
630 pg/mL;mc Kl ot ho cao hhnrg | h Bsmygihucha nhog
thdh (OR0,78chogim ML CT O 30 %; [@R3 OmlL8/5p hcvato/ ngti m)
khong lién quan b m i BTM [42].

n"iv. inhémb nhthdamth ¢ h €maau:l

Nt m 2ryHiédcucg aOzekivacngs trén185bnh nhon BHAH M g
1-5chotiyy MLCT lay/ut d b § ocld K| okolii bkhiML C T c th<
60 mL/ ph?vt ; Kl ot ho | kdanxivgphasphai12&hng quan

Nt m 2Rolohdj va cng s (kh[o sét trén 68 mh nhan BTM) ghi neh
Klotho huy} thanh thg  h hni s’ ¢gh@ nihh (519 + 183 so v 845 + 330
pg/mL, p<0,001)vadimt gi ath 129 KI ot ho cdty€MUCFvaqu an
canxi , t €rhw phospreRTHVYRGF23133].

Nt m 2l0uM&cngs nghiencull2bnh nh©n BY H5vg B0a i L
n g ¥h enthh, chotistn'n g, Klothogfmdmn t h e dh tighitriskic a BTV
(p<0,001), "hbmBTMthd h hn _mb (2,44 saviD,81 ng/mL, p< 0,001)[108].

Nt m 2Khddéirvacngs (nghiencu50bnh nhon BTHMhe ™ 30
mthh) cho tiy Klothogimrd BT M, t ©h ndyv i¢uCT rcanki vayphosphat
nfu, quaglhd kwhki tr, Kl oitotho kthroosm{fo].Ix8ahm gg i

Nt m 2r@iEéh cucaEdmonstonvamgs trén 1.088 bnh nhan BTM,
MLCT 20i 70 mL/phut cho thy Klotho c6 trung v0,31 ng/mL va khong lién quan
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t vong, nkp vi n suy tim, bih ¢ tim m&h hay tih trivd BTM, trong khi FGF23
layutf d b 8 ocld “ilv ik/}¢ ctrén[43].

Nt m 2RmeBgv3acngs ti/hhanh nghién a trén 154 bnh nhan BTM giai
L. &h 2’5 cho tiyy Klotho gim lién quan ngteh v i voéi héa meh mau, trong khi
FGF23 ttng dhivaihéa Katho layihfublo Vv L c Id, FGF23 1a
y/ut nguy ie hvdibhda mth mau130].

n"iv. ib nhnhanl c mau chu k8:

Nt m 2ifghi& cu ¢ a Memmos va,amg s ~ 79 b nh nhan LMCK ghi
nhchn'ng KI ot h45 Opg/ mL didbVii vongemgni m&§u c h
tim horb _ tlgd (HR 2,76: p= 0,01)[112].

Nt m 2Magatgluvaags kh[osattren60lmh nhon LMCEK v~
kh e mhh cho thsy ”"'n g, HKlotho va canxi gim trong khi in g, IEGF23,
cFGF23, iPTH vdhospha t n gt so wi nhdm chng (p< 0,01)[126].

Nt m 2W0n2&cngs nghiéncutrén140bn h nh®n L MCK v~
kh e mthh cho tiyy 1" n g, Kiotho gifm dfn theo mc | U6i héa mkh méau (beta
= -0,559; p< 0,001) va bnh nhan c6"m g, Klotho cao it ¢p bih ¢ tim mth
hhn (OR =0,01)808]3;: p

Nt m 2FRa2vhgcngs th chinphantichgp17 nghiéencuvi 1.'D44 L
t “@g (BTM va LMCK), cho thy Klothohuy} t hanh t @&Hhoagxi(g=uan r
0, 14; p < 0, 05)chy iphospHate f #0R1),0PTH (n=F 028) a
vOi héa meh mau (r =50,15; p < 0,05). Mc Klothotigp | i °n quan ngu
MBD cao bhndmh wai tr | QKHoadarixghosphate viagch] i
v 1 i Chngth jcfnlthém nghién.au Wkh?3n g nhik} qui nay[47].
1.3.2.Cac nghiéencu tr omeg n+¥€

Ch ohray caccongb t r o n gch'ghenhdhm tnghiencuvQn'n g, L
Klotho huy/} thanhtrén b nh nhanl ¢ mau chu B. HFu W} cac nghién cu kh[o
satcacTiloth kho§ng xr@mbgcoBTM da trém cac chs canxi,
phospho, PTH25-hydroxyvitamin D Cé @ nghién cu kh[o sathn g AGF23
nhémva milién quanv. icacriloth kho § ng’ cxé@pn.g L€

NEt m 2190ang Bui o LJ/R habhhinghién.auvQch ¢ n L djgaht uy
giap” b nhnhanbnhthdhmth g it% i 4 L ochm@achd B. KJJ qul trén 37
b nh nhan cho th: 59,5% conng, LTH t tng pgam) g iy tink0 0
trth g " mg@yhohgiapth ph 8t , nh€enghdahithng h@mingn ik €
bEd [ [1]
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Nt m 2\ 5T, am L «ucacgioFhchuywichda canxi, phospho, PTH
méau va hiu qu L Qu tr b2ag calcitriol trén bnh nhan bnh thdh mth. Trong nghién
c utrén 40 bnh nhan, tI' t £t ng P Tpg/ml) B 95665gim canxi ion hoa (<
1,02mmolll) | © 67, 5%, v~ 1t5mmayl)|p575%.Chsocankis u  (
x phosphoCaxP)t £t n G nSha u 3Q@tr bRap cajcitridl,it I canxi mau fr
vOm ¢ b 3 ‘nrhg ttht8glént75%, trongkhiti phospho m8&g b3 n
t £ n §7,5% lén 60%9].

Ntm 2010, t&c gil Trfn Vin VIiwéms80 L°
b nh nho©n BTM giai Lo4n cu’' i thXm phon
ttng phospho, caxig pdgphecs;6 mmal2it2h75% c6 PTH > 200
pg/ mL, trong L-[12]2, 5% > 500 pg/ mL

Ntkm 2015, t8&8c gi [ Nguy. nnd¢Hhi hmy rdghaln h
betacrosslaps va PTH trét27b" nh nh©n suy t hdd gg€ii L
ch_ aolgo t hdlyo deltaeaps trung b3nh 2,59 N 1,
N 0,92 ng/ml ° nh-m LiQu tr" blFo t“n, c
trung b3nh ° nh-m | ¢ m8u (324,64 N 28
(228,05+ 17255 g/ ml') v nh-m ch_ng (23,09 N 9
Xx€hng v c¢€ ng tcdmh'fi)EipJn h_ ph&t r bl

NEm 2@2gfNguynHu VI Quang v~ Mw»ngath ng
FGF23 trérl49b nh nhan BTM6 4 “rimhé&@n chngchothy:” g i a'th BIMo
3i5 FGF23 cogiatt rung b3nh 333,01 N 2wdyD2 pg
nhém chng (p < 0,0001), trong khin h - m L MCK, 4 AGd6 2 357,86
pg/mL (p <0,001).Nng, AAGF23 fmtndhedthgBaM, La- t €hn
thudh v i ure, creatinin, canxi, phospho, tichs a n x i X phospho v~
nghch v i MLCT., nhém LMCK, FGF23tiptcchottty t €hngdguan t
carxi toan pin, phospho va tich sanxi x phosph¢8].

Nt m 2t@2gl Nguy n Thanh Minh, V6 Tarmghién cu trén163b nh
nhanL MCK, 1'li8hémch®ychotiyt I gfm canxi |~ 47, ¢
phosphda7 4 , 2 3 %, ‘tcanrigphosphold 8s 47 %, ttng[nmPTH 3
PTH 20,86%. Ch4,91% bn h n Et@niéu thoq v~ 44 L2tgwehop
kho8ng x<€hfhgaoKble@e6].k huy
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NEm 202#Nguytn§ cViogni Crig3 nghiénca tr  n " g L
bao gm 44 bnh nhan'lc mau chu8v ~ 4 °0i khnegriéh lam nhém chng. K}
qufghinndhn'n g, Kiothohuy} t €hng t r unhghahBMCKIaho6- m b
+0,28 ng/mL thp h hn nrgiaml,08 £ 0,3 ng/mL, tuy nhién &hac bit
khtng c- nfkétpg®asafntghKiothohuyl t €Bdnd it°hih quar
THA, ttng @CRRARyYyngrdt ynhhe v~ t hncgtimangch, b i
p<0,05. Tac dik/T luch rrng Klotho huyl  ng@&kutf | i ° n Jjg uyal  nf

mth va cac bin ¢ tim m&h® b nh nhan’|c méau chu B [3].

BIn@®Ttm t Lt k/Jt qul m t s° nghi®°n c¢c_u
ni | C. mx Kholng tr' ng
Tac gi R KJI qul nghién ¢ u chinh .
gt t &g (n) JHauing " nghiénc u
Klotho lién quan ftui n h Thi/u Grl
Seiler BTM 312 | khonglién quanv, i MLCT, |Gn 5, Ju
(2013)[136] Gn i4 | khong d bao t vong hotb | nhém chn g,
L Qu tr thay th]thch Mn X
Ozeki 185 MLC’T layut d b8oc|Thi/u nhom
BTM ) ldp il i Klotho; khong liénfch ng, kh
(2014)[125] Gnid guanv, i canxi hd- phospho| Mn X
Klotho thgd t G n2 t
. ooH:;b__,, |C mxu nh,
Rotondi quan thdh v i MLCT va| . ;
BTM 68 _ . _ thi/u nhom
(2014)[133] canxi nghch v i phospho ,
chng, Lo
PTH, FGF23.
. 112 | Kiotho gi theo giai .
BTM | Gn i3 | L &h, khac bit gi a cac giali thi Lo ,I\/
Fan BTM/ 17 NC Klotho Ilgn qua_n nG v i | Thi/u phan EICh
canxi nghch v i phospho|c § ¢ g Hha
(2024)[47] | LMCK | (1.944) | b1y voihdarich mau.  |thilp Lo M
Klotho gifm lién quan mc | | Thi/u nhom
Peng BTM 154 |y 1 | hngamh vanh)ch n g, N
(2025)[130] Gn i® |[FGF23layut nguy cqthifu ri loth
I il iv6ihoa. khoangx €h n
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ni | C. mA . ) Kho[ng tr' n
Tac gil’ o KJ} qul nghién ¢ u chinh I,'.Ag J
t &g (n) nghiénc u
781 Kl otho 1i°n Khong phén tich
(O 4y i MnCD(ctl*s'nnctheo Gn
Zhang R At S K 7 TR B Y
BTM tu i) |toan than, than minh. Khér _
(2025)[169] L Y .. | canxi, phospho
NHANES | cO mi [ n gH thir nhém
2017 16 chéan trai, CSTL va vung eh ¢h ng
C. mXunh,ch
Pasaoglu 60 Klotho gifm, iIFGF23, iPTH, _: T
LMCK hosphtt £ n & 0.aL)p BN [ c mau,
(2021)[126] 34 ch ng | pPhosp g0, il Lo M
. Klotho gifm theo mc vbi hoa| N
Lin 140 y A . | Ch' tdp trung vOi
mch mau; lién quan Bn ¢ ) . )
(2022) LMCK 140 _ . héa nmtth méau,
ch n tim mtth (OR 0,883, p< thily Lo N
[105] 1 Ng 0,001)
C mXunh, ch
Nguyn V Klotho huyl t €hn BN Tc may,
guy, a4 T =9 1 heng phan tict
Chi (2024) | LMCK ] Uh  x kg meh va cad i lien auan
[3]. 40¢h g | bim ¢ tim mieh len que
V.1 cac yu t

kho8ng
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Ch€ehng 2

nnl TNG Vé PHhuNG PHCPUNGHI gN C

2.1.n°" 1 "TRGNGHIENC U

Nghién cu ¢ a ching toi th hanh t thang10/2022 L thang06/2024 t4
phong kham Ni Thah (thu ¢ khoaKham b nh) vakhoa N i Thah- L ¢ Mau B nh
vi nTh ng NHEL Changtéi ti/h hanh kifo sat300n g #bao g m: nhém bnh nhan
b nhthhmtht giaill 6h1ln g iY% 5c h*@®a médu(150b nh nhan), nhém
bnh nh©nc naachg R (90 b nh nhan) va nhém cimg (60 n g €kh e
mthh).

Trong L-nght'inkhegt@h L i d&kh& mb st phong
kham N i Thch (thu c khoaKhamb nh), B' nh vi n Th" ng Nhi
211.Thi gi aa Whiighi@hc u

Thyigian nghiénou:t t h 8§ ng 1P thdh@®0B/2024"

nf@ @hnghién ou:

Nhomchn g * ¢ I mxu t phong kham Ni thch (thu ¢ Khoa Kham bnh),
B nhvi n Th ng NHl

Nhom b nh nhan bnh thch mth  “Le 8y mxu t4 phong kham Ni thah (thu ¢
Khoa Kham bnh) va bn h  n Q€tnn iltrd t9 khoa N i thahi L ¢ mau, Bnh
vi n Th ng NH

Nhom b nh nhan’lc mau chuBbaogmbn h  n h ©nc mAwachugs tdi
khoa Nithchi L ¢ méau, Bnh vi n TH ng Nl

n‘a Whth chi n xét nghim:

Xét nghi m f ng phan tich/jbao mau ngd Vv ic th I& ¥ n td khoa Huy}
h ¢, B nhvi n Th ng Nhi

Xét nghim ure mau, creatinin mau, albumin mau, lipid mau (bam g
cholesterol, triglyceride, higtensity lipoprotein cholesterol (HBC), low-density
lipoprotein cholesterol (LDIC) ‘n hL’ rig ficroalbumin niu , 'n K" rg @otein
ni u, n i’ ng &eatinin niu ,'n K" nig €@nxi mau toan gh, phospho méu, PTH
mau,25h y dr o x y v i i mhi ntd EhoalH&a sinh, Bhh vi n Th ng NHL

Xétnghimn n g, Kilotho huy} t h acrtiff hahi€¥ khoa Huy} h ¢ do
may xét nghim ELISA t L, ng 4 khay Immunomat (virida e r i Foté Rhoalhay,
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xét nghim Lc@& chinbic nhanxétnghim L «c L Eb,adgibf ch ng
nhch va c6 nhu kinh nghim  t r o n @ xét nghirh ELISA.
Khoa Huy} h ¢ va Khoa Hoa sinh,@ B nh vi n Th ng Ni&l QU Glchu
ISO 15189:2012. Hil c[ cac xét nghim  L'c&h c hi n t4 Khoa Huy} h ¢ va khoa
Hoa sinh tuan thlfy . Bac yéu fu chl ° hg€ a ISO 15189:2012. Hth' ng xét
nghim Uc@iuchog nbid “ngthithamgia§c h€©hng tr3nh L §
kiVkh va ngé! kin.
nomd . X €hngcthcain td khoa Chr L o § nflnhHB nh ki n
Th' ng NHHL.
2.12.Nhém b nh
2.12.1.Tiéu chix n chzn nhém KHvhh
-Nghiéncu ‘lc@®h hanhtréncachh nhon BHM5gic adal b
m§ uh kham ¥ phong kham Ni Thch (thu ¢ Khoa Kham bnh), cing vi b nh
nhon BWtMn iltril va b nh nhan LMCK ng#l tra t4 Khoa N i Thahi L ¢
méau, Bnh vi n Th ng N
-Td i ‘tngtkAnht 18tditr I1én
-B'nh n'hn@ythath gia qua trinh nghiénwe
2.1.2.2. Tiéu chun lg' i trp bMhh nhan
B nhnhancénttrongnhngtinhtthg s a8k hl@yg sL€®a v w ngh
-B nhlynth g ¢ Wiesmatkaibnhly cothin h “m ¢ggh B n g, Klotho:
Tn t hehdphdb htlcE b nh theh mch,
Viém thdh Lupus.
B nhactinhheb L ang tbt gn gadginhhdhen t r
Nhi_ m trung g hd-b viém nhim cgp tinh.
Rilothniti/nHh g nge® gi §p n g unggiap, spyhufhtgiap. ¢ €
Viemgan nthtinhhdb x h gan
Bnhtdhmth giti 5 L occhm&@ayi MLCT <7 mL/phdt/1,73 m2 da.
ThaikBhotb Lang cho con b,
- S d ngcacthuccoln h “meg@hf n g Kiothohdbchupd h - a: x €hn
Corticoster oi d uckr@nngtiénicuy nayllaes d ngliéngc
O 3 thi®gwngt ®hng L€hng prednisone O 5 mg/
Thu ¢ _ ¢ ch] mi n dch: cyclosporin, tacrolimus, mycophenolate mofetil,
azathioprineé
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Thic Qtil o«xng x€hng nh@bbdepbsmahagyaltee
trong nghiencu n "y d rgtrdngvorsg 12thangg L ©y .

VitaminDIiQu c¢ a' @, qlucgron@nghiéncunaylasdng cal citr
0,5 Og/ng"y, alf atbalcchiodloelcald cOi,f5e rbogl/ nQ "4
thanggn L Oy .

-Canthipykhoagn L ©y

Phdthud  x € Hrntlgpy Kin o nhan b trong vong 6 thang (coMin h - g€
LUhkiquLodmxX€hng) .

-B nhnhanc6dmgchln h ldo, sh€ehn g
2.1.2.3Tiéuchanchkn L o8n

Tiéu chuw chXp d&nd nh thdn mth

Ch¥r L o Bhrithchbmth  “lc© x ‘@ifcthed tiéu chi KDIGO 2012 (Bng
1.1), datrénmcl cduthdhvas hindingatn t h ©h,nhghi n dua I
t h @ albumin niu ha-b protein niu. Trong nghién cu nay, chang téi la ch n
tiéu chuqy il “tnb vOcreatinin huy} thanhvamcl cduthch | ~ mchinfih s
'WuyWi ch nb nhnhan. Cthwbn h  n h ©a1 L £o ghihchimth githi Lo
3, 4 v° 5 khi MLCT “&v i®®htmintp hguith IvaZ 8 1
gi ath2lctonh n g * ngrh c6 kém theoBagchngin t h©hn gel teh
x § cnh it s albumin niu/creatininniu  ( ACR) O HBi0s pmoteing h o
ni u/creatininniu ( PCR) O ‘'r5Q €mg /g .o. h@hi °n c

Tieu chur chxp L o § n Uhgpinlathdn thin:

Ch¥r L o § nthlgrnhédh mbh 0 atrén tiéu ch ¢ a KDIGO 2012 (Bng
22):n"ivibnh nh©n Bdnu, ching#ilachn cac bnh nhan BTM
t gi ath WMo lgitai 5L bang hle® Qdr»Nh ng b nh Bhan thuc
nhom nay 8b lod kh inghiencuncéchllnhl ¢ m§.whdortdén i Wi |
IBf mXu nghién cu. Ngodira,ca&cmh nh©n MLCT < 7 mL/ ph¥
s€blodtr v3 nh- m BeNl Lno §fm pbigécb Ful Qi thay th]thch
s m[108].

n"iv. ib nhnhan BTMIc mau chu &, th i gian1 ¢ maut 3 thang fr 1én.
Chungtéichnnhngbn h n h @malchu Bt 3thang tr | ° W[ bfo
lodtr [nh "mg€acacriloth | i ° dh qouidmnifubtidd Full ¢ mau,

[n h * i @@ tinh chinh xac_a kT qu nghién c u.



46

2.1.3.Nhém ch ng
2.1.3.1. Tiéu chun chzn nhém chong

N g «€kh e nth hJ/h pkham kikh tra s c kh e “nb kK8t4 phong kham Ni
Thdh (thu ¢ Khoa Kham bnh), B nh vi n TH ng NHl

ni "he@ dtehtm kh&minmts xénghim c [fm baw gm:

congthc m8u, si n'hnghuylach m§otdh¢ €mlen ‘gaatri, i on
kali, clo, canxi),'tn g p h ©n c tR,c hl in@&mh plX-quang phi va siéu
ambhngv "~ dkRluchl © bimgh t he

Khéng nghin ° u,€h6ng hat thuc 14.

Tu i O'il8 tu

N’ ng ytham gia nghién a.
2.1.3.2. Tiéu chun l¢' i trp nhém chong

Phat hin bE k8 bH  “tng vlam sang, xét nghin ha-b hinh[nh h ¢ trong
quatrinhsangt bfun L
Cé cac tinh #hgco kifn £ figh "t @h B n g, Klotho va chuyM hoa

khoangx ©h n g  fhithth €% b nh gan néh, b nh &c tinh, bnht mi n, nhj m
tring/viém &, r i loth n i tiJT nHdg, thai K8/cho con buhorb L' a m gg thsl ¢
hh “mg@hfl ng Kiotho hdbchuyM héa khodrigx €hng ( v Qitcaomi n |
corticoid kéo dai, thucchnghy x ‘©h nog ¢ chimhrudch)
2.2.N, | DUNG VA PHh uNG PHAP NGHIENC U
2.2.1.ThiJy kJjnghién ¢ u

P h €©h n gmod kdBngang cghéan tich
2.22. Tinhc. m»xu
2.22.1.Cong thoc tinh aym_u

C mtithdmi n h - aen, c&igh theo trung binh g ¢ a n ng
L, Klothob2a g p h €l sogsanh trung binh ng ¢ a 2 nhédm nghién_a
b nh, ch ng:

R
%3

C:Hugs datréenmc T r)ghwa ochpgl 6 8h). (1

E SHi u_ngchufhoa(chénht h trung b23lehchoghi a cho

Theomhiéncuga Rot ondi[133kt m 2015

N'n g, Kiothotrung binh b nh nhan BTM Ia:
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Xe = 519pg/mL, SD, = 183
N n g, Klotho trung binhg a nhém chng la:
Xe = 845pg/mL, SDy = 330
Chp nhdhm csai S v i kho[ngtiney 12a95% U= 0, 05) ckiWwh nt ng
'nh | ° 95% ( Power b=0,05) @66 fgts €=rng0. Cofthn g
th ctinhcm¥x nhe€e sau:
Kholng chénhlc h t r ung  dtih& (&) L€
@=519-845=-326pg/mL, do | dhiulhg | ES| 26 3 2M98ABD =
Ap d. ng vao céng thc tinh ¢ mX v i C =13,0, ta co:

I = 't

Nh &y, g mxufithiigaminhém la 30m

TroQQg L n"y, ch¥ng_ uw?i L€ea v o nghi °|

-Nh- m BTMbg iffailg illmi 5 L cchm&gnhdm BTM), g m 150
bnh nhon, it rpilEBTMEm30bnh n WMOmbde m¥ti
thdf  ¢- T nghoa.

-Nh - m BTMWhGI camau dhwo (nhém LMCK)g" m 90 b nh nhan vi
nghiéncunay €s d ngfi g u Y)h W&t mbi lién quan giaKlothovamt
s riloth k h o § n'gb nk &nrbigh thdh mth néns mxu pHi L r§yeodng
th ¢ Tabachnick va Fidell (1996):

N=50+8xm,vimlabih  dld

Do nghién cu nay c6 5 bih  d Id bao gm canxi, phospho, PTH25
hydroxyvitamin Dhuy/} thanhvamt A X€hng t ham gi aquyrém ph«
cfncod S mxu t i thiw la:

N=50+8x5=50+40=90

-Nhémchnggm 6 0" ikhge®thh Do hi u_ ng chu§ hoa (ES) gia hai
nhoém | n (~0,99), chefn f i thid 27 muchomi  n h - & ‘lEq@®wEr 95%.
Trong nghién cu nay, s m¥ nhémchng “¢cBn | ~ "B6-Onnpntfim
thiwi-n ° fm o n t osg sahh va yéda th ng ké.
2222.Ph_ _ng pm8up <ch

Ph€hng ~ piglachamukhong xac skl céch L 2 ¢ h , nhatie b
I tiéuchiqnghiéncussl'& L<€a v o nghi®°n c

n"iv inhém bnhthdh mth ¢ he@wéu, bn h  n h © wywlcken theo
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ph€hng  prmgligntifphd Phong khdm Ni Thah v Qitr B i tra td khoa
N, i Thahi L ¢ Mau, Bnh vi n Th ng N trong th i gian nghién cu. Sau khi
phan I81 b nh thdh mth theo tiéu ch¥ KDIGO 2012, cac'm h  n hti@unchu
L'e L<€a v ' a obbikBn ddnu 30 ibnnpeBomi gitai Lo
b nhthdh mth. Vi ctuyichn ‘lc® chinsongsongga ¢ §c thgpirmi L o
IImblos | “@gbnh nhoniTmQnld ny g Fhadhthihgsail ch
ch n mxu.
2.23.P h ©h nrgnghién ¢ u

- May xét nghim sinh héa mathuyi} h c:

+ May phantich huf h cDxH900cahthng Beckman GWuUl t
xét nghim t ng phan tich/jbao mau ngd vi.

+ May phan tich héa sinh t, ng AU580Q may xét nghim sinh héa min d ch
Dxl 800¢, a h th' ng Beckman Coulte may phan tich tL, ng Cobas 8000, @ h
thng RoC b ed YiE&ngllim cac chs sinh hoa.

+ May xét nghim ELISA t L ng 4 khay Immunomat (viride e r i ong do
sinxudl  d %kégngHi m Klotho huy/} thanh.

-M8§8y o trehneg: XMhn'ec W gbphehrhyth ah §p
X n t nng kép @XA: Dualenergy Xray Absorptiometry)th/Jjh may Hologic
Di scoverYkhoaChfr LLoo §thnh, B wihnvihn Th ng NHEL

-Th € L &ucaohi

- Can ban

-M8&y g Eypgh hiuYAMASU xubix Nhd B[n

T g
ey |
-

Hinh 2.1. M&y phéan tich héa sinh €, ng AU5800
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2.24. Cacb €c ti/h hanh nghién ¢ u
2.2.4.1. Tlyi @ thu thop sXIiMi
Nhéom b nhthdimth giGi Tr dgi @i 5L edm@a |
M>u mauvacacdi ulamsang,éh | ©m ° s thutigp tUthei Wi b nh
n h ©/in khm héb nhd vi n trong tinh tthg” n “nh, khéng ca@ac tiéu chin lod
tr .MX1 m8& «Iblvé blisangkhibnh nh©n che€em Wn b &rtg |
8gi t rc&khily may nlRm hchehjin h “mg€aypuf £ n" ng/hBéac chs
sinh héa va'm g, Kiotho.
Nhém b nh nhan 1 ¢ méau chu ks
MX1I m8§wiBl €chbEl ¢ méb k8 t, cle), vao bui sangnhn
I - i B#8tgi tnheskhi IBY mau,b nh nhan trthg thai' n “nb 1am sang. Th
L \h 1By m@4  “Lc @ ng ntlinhAn gifm sai § do quatrinnlc m§u g®y r a
cac chs sinh héa va'm g, Kiotho.
Nhém ch ng
MX mau va cac xét nghih  T'c@hu thp t th i Wb khdm sc kh e "nhb
k8, vao buisangnhn L - K8 gitt roéhilby mau.
2.2.4.2. bp phifu nghién ou
Phiu nghién cu  “lc@y dng th ng nidicho Hic ¢ § ¢i  Tng@am gia
nghién cu (nhém chng va nhom'mh), bao’gm ¢ § ¢t W Miynhanikbg: L
h c, tigv s b nh, tinh tEhg 1am sang, cac ¢k sinh hoa, chs khoangx ‘€hn'gg  n
L. Klothovakiqu L o dmx€hn g, n(g8ig ibdnh nhan bnh thdh mth giai
L &h B LgiYs). Phllonghiéncu ‘letp tith i Wh thuthp S 1i' u lam
sang valy mX xét nghim; cac K} qu xét nghim v ° 4L ol ‘@ n’g odti nit
b sung vao pH nghién cu sau khi co B qu chinhthc. Toanb d li'u ‘@&
héa nfRn [ih o tinh o md théng tinca  nigh&n gia nghién a.
2.2.4.3. Céach thu thp céac clttiéu cva nhdmchong
n"iv inhém chng, cac cht i ° w thil t&p theo phij thuth S i u td
th i Wb kham sc kh e "nb k8. Théng tin hanh chinh va nhaetdti c g m h tén,
gii ,ach ngQnghip, nt m @ damva cankbdy ¢hiQu cao va can kg
L& Loti/plbinghiéncuvienBagdngg L o t iX. Cacchiidu lam
sang baogntign s hatthucla, tihs gi a L 2 nh thdh,huy] &p tam thu va
huy &p tOmct Ki@BHnWRiE®Etm kh8m t hdldptdwy tr
chi$r, Vvng JIc@Mtrong24gil ‘& ghinkh t h egddoh @ ° ng@a
bao cdo¥ vao ngay hom sau.
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Cacchtituah | ©m ‘s'thotp tL k& quf xét nghim t4th i Wh i
IBY mXu, bao gm cong th ¢ mau, ure, creatinin hllythanh, mc | ¢ dfu thdh | &
tinh theo CKBEPI 2009, cac chs chuyw héa khoanigx €hng ( c afimx i t ¢
phospho, PTH, 2&ydroxyvitamin D), albumin mau, lipid mau, m g, Klotho
huy/ thanh va cac chs tn t h €dintgs albumin/creatinin niu hab
protein/creatinin niu). Ch nh n g i L° hg@6 cac B qul trong gj i hth binh
t h®mi ‘E€el<€a v  og. Dhli‘un Lc@p nhd vao phip nghién
c usaukhico R qu xétnghim v ©c L« Wilm&lo tinh Ho md va tinh
" ng nHi.
2.2.4.4. Céch thu thp cac clttiéu cva nhém kvhh
n"iv. i nhém b nh thdh mth, cac cht i °°w thil t&p theo phij thu thp S
iu,datrénhs hnlh &n, thtm kchi/d vak}gamétsghimei t r
th i Wb By mX. Théng tin hanh chinh va nhaethi c g m h tén, gii , a ch,
nglQnghip, nt m Qsdamvd cankbd) chiucaovacankh g "¢ €l ¢ t r
ti/pbinghiéncuvienbagdngg L o t iX.Cacchh i °u | Smghs " ng
nhch bao’gm tigh s b nh, th i gian phat hin b nh thch mth, th i gian1 ¢ mau (d
co), huyfdpémthuvahulf 8&p t ©mct ti@hinghil@tm khgm
quy tr 3/hdptiél chdhh u wn'g |o®R trong 24 gi I ‘& thu thd théng
q u a, ndid® nig@h ghi nkth t nha va bao cadlivao ngay hém sau.
Cacchtituah | ©m “sthmtgh L t€€hhdn chng, bao'gm cong
th ¢ mau, ure, creatinin hiffythanh, mc 1 ¢ dfu thdh | &&inh theo CKBEPI 2009,
cac ch s chuy héa khoanixk €hng ( ¢ a f iphospho,” ATH, 25
hydroxyvitamin D), albumin mau, lipid mad, m g, Klotho huy} thanh va céc ch
s fn t hedhiigs abbumin/creatinin niu hd-b protein/creatinin nu). Giai
I Bhb nhtichmth  ‘lcghaniéitheotiéuchdy K DI GO "0 2h.nhan
bnhtthmtht gi ath BA 1§ o5 (bab’gm b nh nhan'lc méau chu 8),
md X€hn'ec WL®gbphehrgth ph 8 p Xhmykép § cat vari
chuqr. D li' u ‘Lc&p nhd vao phi nghién cu sau khi cé B qul” xét nghi m.
2. 2. M.h5 .ngrhoa vyhgcéacdhin hghiEnooul _
no @ bao,can g, BMI
-no @bab:Sdng .c&€nh t'rng.B nh€n hng gl mb
nhin ngang, khéng mang dép, hai got chaéth s §n g fu@lidng va gét chan
lQit/pxacyi tchCBQ cao Lgblbm, vechzmlhemx §c L
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_no

nhanntbqénéonils kht ng

cHBon S d, ng can ban coéWh khdb, m i vie h
canl « °~ d&’hu chnh v i cac can khaam [m bfo can v h
man g Hydac ¢ d mg@pg, Khinedn,

t @pwnid,l1 kg,
Oc tkh& nhl o .

I ng tiang, hai chan song song,trg ~ rl g& aAphanbi'Qi .~ ¢ K} qul khi can
“n ‘nhCantbg "¢ €lwgbl kg, vchInobkex §c L

nhém bnh nhan'lc mau chu 8 can b g ¢ €L o

bnh

s a amap, khi ° n

ho

n & @n khé, nAn hth ch]sais d o

t “htaWtich dch.

-Tinhchs kh'i

cV\iBMt: Body Mass Indekx

BMI = can rthg (kg)/(chi caof (m?).

B nd.Tidguchoqh LE&nh gia§ vb ®o BpvH ChaudA theo MWiiG24]
LoYi BMI (kg/m?)
Gfy <185
B3nh th<€ ng 18,51 22,9
+Th. a c¢c©n O 23
+ Nguyc h 231249
+B®0o ph?3 L 1 251299
+ B®o phs3 L 62 O 30
no Wap/(HA)
Sdng m8y /L ogmphuly u YAMASU xublx Nhd B[n.

n X vai bMih nhan vhh tron M n va nhém cbng:
B nhnhangnngingh't h € g iL#Smhat tranhiuhg ca phé, hat the

vavch g
qus§ tr 3 nihocheoung carih tag.
Khi lblonhanmgi tholi

trong . B0k pih ¥t ot rNEPk@dnglnodi chuyh trong

m8 i ,avao@lij ghantkhéng duchéo, tay

LHutrén ban ngang nt tim, long ban tay nga Ién trén.

B d€@ca

bt n d¢ghbBakhdng2/3chiy d = i
vi canh tay.

bt Big nktn cla o/p dipbkinu uay 23 cm. ChQu r ng

c §nh (ihapph 8Gi100% éhi

hhi

nb'ng nghegntm d8nh t ay/hmcklmctadkind h hi
mth quay, sau iBO mmbld'mx[thhhi @mogidt' ¢ | 1213
mmHg/ gi ©y. Am tfint@mldhuyK aptam thik @ATT) vd &m thanh
cuicunglahuyf 8&p t©m tr €hng (HATTr) .
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tcr € hi L o.

n° n Jlap chhaiyay, chntay céfrs c ao
p WMbfo [  Lchinh xad34].

nX vai BN I2c mau chu &

Huy/1
t4 tay khéng coé ni

thu ¢ hhuy/t &p theo chl'n h Qultfit h &g quy, khdng ngng thu ¢
Wh § d ng thu ¢ h9huy/T ap n nhHl cfn

huyit ap. Thii
Vi ¢ duy tri ding thuc
hth ch]bi/h thién huy}
Bl n@ChXn

§'m [L®€/nRahng a, th ¢ hi n

I "hrm Hvg™ng thL i ghi cha thi

Wb b nh

h, il

tcrkheodt Fulbu il ¢ mau,

t hhgig ol h m( AV Fib.nh tipgt€s d ng

L o8n

v ' Jpéap tithu y Wh nh

tcr @ hi
‘lcghinkh R\ L
g u.8n c mau @m

8§ pim W6 tinklso sanh @ K qu L o .

ttng huyl/Jt

§p

h TEnhgy /JtH 8ip Ti @QuméEXig'i ta (VSH\NHA) 2022(7]

LM

Lo

t heqQ an gP@ Omg

. |  HAtam thu HA t Om t
Ph©n | oU|
(mmHg) (mmHg)
B3nh th<€ ng <130 va <85
HA b3 nh-cabh€ _ . .
. 1301 139 v/ h 85i 89
(Ti Qn t Etng h
Tbng HA L, 1 140/ 159 v '/ h 90i 99
Tetng HA L, 2 O 160|v~/h 0100
Chn ttng HA O 180|v~/h 0120
Ttng HA t©m O 140 va <90

L ©u: Khi HA khong cung mc phan I8 thi ch n m ¢ HA tdm thu hayam
t r €tano gl T nHHA t
L€ng .ot®m ingay(24gi)

©m

t dixip loH theo mlt HA tdm thu

Leng . ot®mi ng otWedgelathmt 2 c lctivd €m™ Weah t h
tiffratrongvong 24°gi ~ EoB®inhht th i WA B nhnhan kb fulthuthp . rce
i JAI© L ¥%ngs 24 gi. Trwnm  w,ghd Mgidhg ntthan h €
thuthp rc@®M24gitdt nh” sau L- thing b8o cho |
Cachby . rc@M24gi: /mg Bh ‘nbIBf rc®Mcho bnh nhan W
hi, b phfn c®M L - Li .° tipteeothu tep dclo i€ tW ¢ ab nh
nhan tiM ra vao binh&h (thu thp " phfn c@M khibnh nh @t nli L L
tdm). Ngay hém sau vao gth 24 cho bnh nhan % Ifn cu i c%ng v, co b3

khi k/1 thac thu tlp e @M.
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Cacbins vQtigv c tn

TiQh ctn L &g Lathh8 gl'@greh lhg e L odn m
bnh L §i" ngthp8 bhettype 2. T c £ n nr e nhbnago™ hgrh@
I’ a n Qi tflbRag insulin hab thu ¢ hdl “éhg huy dchg u ng.

TiQn ctn fapnlgtinhtthygy ‘igreh Lech€lL o&§n JiEt L ng
apvihuy &8p O 140/ 90 mmHg.

Tign c ttqu:latinhtthg ‘rigBtngbtfn t h€hng imdo do
ndo hdb xudl huyl ndo. Tv c £t n  mWUY dicch n g h n/J e, ryi loth
vch g, hdbcactdl “tnb t8n kinh khac.

Tign c£in m&u :hhatink tbh gc “rilgsB t ng tfi qua nhi mau
c h thf, do tbongten g mkh vanh, baognnhi  m§ u g &6 ST ¢hémh ¢
lenvanhi  m§ u Igh khortg conST chénh lén.

TiQh ctn gdanhthhn h Cightpr €r ong gl iandltd&nh ¢
b nhiythdh n hniethdomth, hich ngthdh  h @Y thdblgA, hdbb nhthch L a
nang. T ctn n"y c¢c- T nghoa QvaynigmLli§ nghr @ i §

Th i gian mb b nh thch mth 1a khdng th i giantinht khibnh nhen L €
chqr L o Bhrthchbmth ¢ Andh i L W fhu thp € I u. ChQ L o Bhrthehb
mth theo tiéu ch¥n KDIGO 2012Trong nghiéncu n "y, ch¥wngtinh t i d
la thang.

Th i gian1 ¢ mau chu Bla khdng th i giant khi b nh nhan bb ful’ Qi fr
[ cmauchuBLnthi Whithuthd s Ii' u.n hw tinh la thang.

Ph€©hng @rha6 ¢hu KB

-Bnh nh®ochl'bhe&cmau3fnmitufn, milfnl c mau kéo dai 4
gl , v it ngthigian 12 gi/tufn.

-Chuq b b nhnhan: Bn h  n h ©n tHEW eung Bb cac thdng tinfn
thi/ vQquy trinhTcmauchu8 B Ncchd@b cfurii  ng-t o nth h mElt € v
d i n hng,dh€o dbi cac IBh ch ng trong qua trinh k& mau.

- May thch nhan b1 mang’lc mau S d ng may’'l c mau Nipro mang’l c
Elisio™, mt lod mang 1c fng hp dthg Si rng, " c & xud t
polyethersulfone (PES), do hang Nipro @lIB[n) 9n xuHl

-Dchlc:s d ngdchl ¢ HD PLUS 134 A va'é¢h HD PLUS 8,4 B do hang

B. Br acugn xudln
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-K: thudl cmau: Apdn g p h ‘€ h’ncgnawpHD Standard (hemodialysis),
hot  nlg t h e]&huEhHan gasiéu k.
Xét nghi mt" ng phan tich t]bao mau ngdi vi:
T ng phan tich/jbao mau ngéd vi '€ c th ¢ hi n bag may phan tich huy
h ¢ DxH 900 ¢ca h th' ng Beckman Coulter
BInggChXn Lo8n v~™ phoOn [Zdhia m ¢ L,

M ¢ L, Hemoglobin (g/dL)
Nh G Nam: 10 \O H8®mogl o
N. : 10 O Hemogl ob
V. a 8 O Hemoglobin <
N Hin g 6 , FHenidglobin <8
ne d a t2r Hemoglobin < 6,5

Xét nghi m ure mau:

+Ph€hng ph§pXéxnghim nWvnglh cW'n h ° rig @@ trong
huy/ thanh, huyf t €hng.

+ May xét nghim: May phan tich héa sinh t, ng AU5800.

+ Nguyén Iyk: thud L' ‘& thwhi n g u ‘a phEnhng Bau:

50Aq( / au ¢ ( #/

~ A s < - A

¢. ( ¢ /@i Ccl OCAIOR@Ac(/ ¢ !'$ ¢, "1 OOAI AOGA
+Giatrb 3 nhngt h€
Huy/l thanh/ huyf t ‘©h i g tng H2eh1,7 8,3mmol/L [2].
Xét nghi m creatinin mau:
+ Ph€ehng pm&X@tnghidn Lrogmgfuc L( ph€hng ph§j
W' n h * ng €eatinin trong huy thanh, huyf t €hng.
+ May xét nghim: May phan tich héa sinh t, ng AU5800.
+ Nguyén ly piin_ ng: Creatinin ¥ thanh mt ph ¢ h p mau vangvang cam
Vi picric acingkQnhrTan gt hmyi BEprthe b € song
520/800t | v. in n g, cteatinin trong M.
S h” phfn_ ng hoahc:
Creatinintpi cr i ¢ _Ab p dedtinip picrate (mau vang cam)
+Giatrb 3 n AngtNan@621 06 & mo:K48.8 eNmfdjl / L
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n8§nh gcl & unthdn:

M cl cduthdh . &€ t 2° ntinh Bagcdng thc CKD-EPI(Chronic Kidney
DiseaseEpidemiology Collaboratiord009d a tréncreatinin[101]:

MLCT (mL/ph/1,73 md) = 141 x min(sCt/1) x max(sCr/, 1)12%9x 0,993 i x
1,018 (Mulan)x 1,159y da Len).

sCr: creatinine mau (mg/dL)

@ = fulah) (" aJ/uknan) 9 (n
U = 1T0plAR)Y9Y n a Fplanam)411 (n
min: giatrnh hhnagisCr/ s v~ = 1;
max: giatrln hha gCr/a v~ 1;

Tuitinhblag ntm.

Trong nghién cu nay chang tdéisd ngpfnm@n o n | i HhsBacdngthc L
t 2 nh N\inG DanL

Xét nghi m albumin mau:

+ Ph€ehng phExétng®m khaoghm’ u chHaihgrnge
albumin trong hufj thanhvahulf t €hng ng+€

+ May xét nghim: May phan tich héa sinh t, ng AU5800.

+ Nguyén Iyk: thud: Green bromocresol ph_ng v i albumin tb thanh mc
hp m" u, hbntlp ¢ & phch palbuminBCG théng qua st h d ymali sb
( b & s6nge00/800nm), vam g, ¢la albumin bnh pi¥nt I thuchv i | HEp
th, nay.

S h” pbln_ ng hoa hc:

1 AGT EOT [ 1 A@MRIGH 1D EAE DDA &

+ Giatrb 3 n h ngt 3d 48 g/L[2].

Xét nghi m cholesterol mau:

+ Ph€hng p m&pmaxBay enaymén |

+ May xét nghim: May phan tich héa sinh t, ng AU5800.

+ Nguyén lyk: thud L ‘& tébmtb g u aphf® g dau:

cH#HET 1 ADOAKO/N + ¢#EIT 1 A OGAA&IQI
¢#HET 1 AOOAOE#ET 1T ACDAATAIG( /
¢o(/ Tt 'IETT AT ODOBBAAGHILAOET T 1 AB( E2A
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COthM. o “tset £ n dhbbth théngquavic Lo quckBh gmph L
quinoneimine ¥ thanh b & séng 540/600.

+ Gia tr tham chip: Khuyhnghgca Ch€hng teQurclgia i §o
Cholesteol i H€ngd Q@ itrt £ ng Ch'ord ¢& i dlI(NCEP ATP III:
NationalCholesterol Education Program Adult Treatment Pane]48):

f<52mmol/L( 200 mgL@k)n: n

15,26,2mmol/L (2000239 mg/ dL) Cao L8&ng ng

10 @nmal/L (240 mg/dL): Cao

Xét nghi m triglyceride mau

+Ph€hng p h §npso madtBag engyme

+ May xét nghim: May phan tich héa sinh t, ng AU5800.

+S h° pbln._ nghbahcca ph€hng phs§p

40UCI UAROEAAIOUAADI#/ | (

T UAAOA Quu ' 1 UAADTBET OP EIADA

(/ t© '10o-"! $S"wuw "1 &NA/ (1 o(/

Trong L-: LPL: Li poprotein |ipase;
phosphate oxidade].

N n g cla triglyceride trong'mh pi¥n <€t | thuchv i . hHp th quang
¢ ah pchimau b & séng 660/800nm

+ Gia tr tham chily theo NCEH46]:

f<1,7mmol/L( 150 mg/ dlng: B3 nh the

1,712,25mmol/L (1561 99 mg/ dL)® Cao LS8ng ng

12,26 5,64mmol/L (200 499 mg/dL): Cao

10 5 mmeoBL (500 mg/dL): A4l cao

Xét nghi m low-density lipoprotein cholesterol (LDL -C) méau

+ Ph€ehng p m&pmaxBay enaymé |

+ May xét nghim: May phan tich hoa sinh t, ng AU5800.

+ Nguyén lyk: thud I ‘& tdbmtb g u aph[® g dau
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, 5, # (1 ¢l
WU ¢ # ET T AOKT o 11 AcA@EiON ¢( /
c(/ T 'l ($'/ BB REDE0E®Ga 00 o(/[2]
+ Gia tr tham chily theoNCEP[46]:
< 2,6mmol/L (100 mg/dL): Ti  €u
12,6i 3,3mmol/L (10G' 129 mg/dL): Gnfi <€u /i Tu° n t
93,4i4,1mmol/L(1300159 mg/ dL): Cao L&ng ng
14,1 4,9mmol/L (160' 189 mg/dL): Cao
10  4nmeél/L (190 mg/dL): Rl cao
Xét nghi m high-density lipoprotein cholesterol (HDL -C) mau
+ Ph<€hng p mSpmax@dgenzymeh i
+ May xét nghim: May phan tich hoa sinh t, ng AU5800.
+Sh pbln. ngca ph€ehng phsg§p:

S, SOGEUI T 1 EAOI T

L 0 EAE PEE UDE EEUT GOUS T
($.# (/ | ww #E71 AOBT o 11 Al gEOI( /
(/ 1T !'! & $! /3 VYO EDAIdwd&da & ¢ (/]2

+ Gia tr tham chiy theo NCER46]:

i< 1,03mmol/L (< 40 mg/dL): HDL-Cthgd (uf nguy ¢ hivcihahnh L
tim mtch vanh)

90 1mmoBL( O 60 mg/Chdao)yutf HBuUyYy ch "i@m t 2n
b nh tim mth vanh

Xétnghi mL'n h ° mg®icroalbumin ni’ u (MAU) :

+S d ngmd e @M ngd nhiénl ‘& IBf cang thi  Wh IBf mau xét nghim

+ Ph€hng pm&Thuoti®al bgmi n, cttio o ch¥@h g L
Lo nm, abumnBag ph€hng Lgh8&p Lo L

+ May xét nghim: May phan tich hoa sinh t, ng AU5800.

+ Nguyén lyk: thud: Trong pHn_ ng, cac khang thWkhang albumin huf}
t h a n’hik/phgp® ialbumint mxu, tb thanh cac ptc h p mj n dch. Cac phc
h p nay tan danh sang,vi ~ o € tdn>dt | thuchv i  k 2 cchhint d¢he
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vann g, claching. Mc hip th 4nh sangtcacphchpk}t n"y ¢l ng t
thuch v in"n g, albumin trong rxu.
+ Giatr b 3 n h ngt<t2@mg/L héb< 30 mg/24 gi [2].
Xétnghi mL'n h ° hgrotein ni u:
+S d ngmd | rc®\M ngd nhiénl ‘& Iby cung thi Wk 1By mau xét nghim
+ Ph+€hng pm8mh &Hintg npghhBVA n b org @otein toan
phfn  t r oatidd n €
+ May xét nghim: May phan tich héa sinh t, ng AU5800.
+ Nguyén lyk: thud: Py r o g a k/J hoplv i tholybdate ¥b thanh phc
chil , ¢ -, hBpth c ¢ YL 470 nm. Xétnghimnaydatrénst hay L
hbb th khi ph c chrlimolybdatei py r og alléhkfivi L c8c nh- m am
b[n ¢ a phan't protein. Phcclli m~™ u x ainth2 me@& d h " nh, ¢
hgp th ¢ ¢ UL 600 nm. Mc . HHbth ¢ aphcchinayt I thuchv in ng
L, protein trong rxu.
+ Giatr b 3 n h ngt Am@nh hdb < 0,15 g/L[2].
Xétnghi mL'n h ° hg@eatinin ni u:
+S d ngmd e\ ngd nhiénl ‘& IBf cang thi  Wh IBf mau xét nghim
+ Ph€ehng pm8ptnghi@t Lrogmihuc ' (ph€hng pheg
+ May xét nghim: May phan tich hoéa sinh t, ng AU5800.
+ Nguyénly k: thud: creatinin b ph ¢ h p mau vang cam_ v acid picric
trong mgkign.$t ©diymdl, duang L8 séng520/800 nm
t'[ v in n g, cteatinin trong Mu b nh pim.
+Giatrb 3 n hngt h€
<40 t0i: 2121 34652emo | / L : " i: ©9444 2899%¢ mol/L
9,0i 21,0 mmol/24gi (nam) 7,0i 14,0 mmol/24 gi (n ) [2].
Tinht s albumin ni’ u/creatinin ni’ u (ACR) [87]:
5 1] ACO @I OB i @ ETAI QA,
# OAAOBIIEIQOB I @, ETAI gA,
nhnl@&bWwdin ddShgmg/ghsbmg/mmol
Giatr:
f< 30 mg/ gng. B3nh the
130i 300 mg/g:Albuminni u vi thw
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1300 mg/g Albumin ni u Ylthw
Tinht s protein ni" u/creatinin ni" u (PCR) [87]:
04 001 WA GOB T & ETA A,
#OAAODIEIGOD | @, ETAl GA,
nhnl¥bWdn .ddhgmg/ghébmg/mmol
Giatr:
f< 150 mg/'gqg. B3nh the
150 500 mg/g Protein nu nhG
> 500 mg/g: Protein nu nHg.
nivi BTM @i di vI% 2 ¢hang téilclm cac BN c6 ACRD30
mg/ghotb PCRO150mg/g
Xét nghi m canxi mau toan pin:
+ Ph€hng pm&ptnghiat Lrog mi" U clyinahn’ gig €nxi
toan pln trong huy} thanh, huyf  tg€hn
+ May xét nghim: May phan tich héa sinh t, ng AU5800.

+ Nguyén lyk: thud: Quy trinh xét nghim canxi nay da trén cac ion canxi
(Ca*) phin_ng v i Ar s e n a z[1h8-Dihyldrbxy-3,62isufpldonaphthylene
2,7-bisazolb i s b e n z e n e awhistotimnhcphcd @ iméhh mal tim. Trong
ph€hng phdéhgthng aphchmpCaAr senazo Lo lt feo ha
séng 660/700 nM. Mchipth hnhppin ng t Hntlgphyinng, L
canxi trong rxu.

Magié khéngln h ° mg<@hiQu JJvi ¢ xét nghim canxi BRag Arsenazo ||

o 611 QEGAR 0QEQARG G 61 | Q&G

+Giatr b 3 n h ngt2A582,55 mmol/L [2].

+ Coéng th ¢ tinh canxi méau toan ph hi u chnh theo albumin mau:

Canxi mau hiu chnh (mmol/L) = Canxi mau toan gim (mmol/L) + 0,02*(40
i Albumin (g/L)).

Tiéu choh chqr L o i8loth canxi mau (da vao hin g, canxi mau hiu
ch'nh)[51]:

fCanxi m§ ung: 232 B7 mmblAe

{{Canxi mau cao: > 84 mmol/L

f{Canxi mau thp: < 2,20 mmo/I
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Xét nghi m phospho mau:

+ Ph€hnkgthug:P&pehn gl op hgglMd'n g "ngghesp ho v !
trong huy} thanh,huyf t €hng.

+ May xét nghim: May phan tich héa sinh t. ng AU5800.

+ Nguyén ly xét nghim: Phosphate trong¥a b nh ph{n tac dng v i thu ¢
th tdb thanh phc hp phosphomolybdate amoni v cdng thc
(NH4)[POs(M003)12]. Phch p maucod th ‘&  x dlendl duang b &
séng vung t ngod 340 nm, datrén nat | duang cadung cchchdq £t 2 n'hc L €
n n g, claphospho

X000 pchéo X © ° X000 0 &0 o0

+ Giatr b 3 n h ngtOB7EL,45 mmol/L (2,7i 4,5 mg/dL)[2].

+ Tiéu chogy chr L 6 i8okh phospho mau theo KDOQI 20(&L]:

fBTM g i4a3i4: Phaspho < 0,87 kb > 1,49 mmol/L

fBTM g i485i5D:IPleospho < 1,13 kb > 1,78 mmol/L

Congthcchuyd " il L hmmoli= 0,323 x mg/d

Ch's CaxP

+ Ch s Ca x P: La tich_ca canxi mau hiu chnh theo albumin méau nhaniv
phospho mau.

+ n h:mmaf/L? hotb mg/mL?

+ Tiéu chor chy  L° 0i8okh chi s Ca x P theo KDOQI 200(%1],[73] :

B3 n h ngt 4@ mmdVL? (< 55 mg/mL?)

Ttng: O%¥¥( O bBBINng

Xét nghi m PTH mau:

+ Ph€hng pm§k thud@ni n dchytheo nguyén ly sandwich, s
d, ng céng nghl‘in héa phéat quang (ECLIAJ ng th i gian xét nghim 18 pht.

+ May xét nghim: May phan tich;t I, ng Cobas 8000 @ h th" ng Roche

+ Nguyéntds pHn_ ng:

Th ik8, Lfutién:50 L mduth , s d ngkhangtf h n  dHb m gkhdhg
PTH’ dg biotinvakhang®l’l hn dtbimg Kh§ng c®dpHcl
ruthenium, ¥ nén phc h p lién k.

Th i k8, th hai:Khib sung céc vi & ph streptavidin, phc h p mj n dch
tréngh kv iphadh t h!ng qu aa bioti@hdnsyeptavilio. Hghi p
phin ng saduc LLed™ag ol d,u nthiif &g WitrénhQ
mHs " nid c. Cac thanh gin khéng gb K €L ‘& lod b khibi'ng Rag b

ct
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dungdch ProCel | /Pr ®ie L&D M.¢ okidH thich phat quang
héahc,tinhiu n " gghiniéh bag b khuE hUduangt.

+ Giatr b 3 n h ngt1B & pg/mL[2].

+ Tiéu chogy chr L 6 i8okh PTH mau theo KDOQI 20081]:

fBTM g i%8e3i PTH <dB5hotb >70pg/mL

fBTM g i%edi PTH <070 hotb >110pg/mL

fBTM g i4s5iva SDoPTH < 150 i > 300 pg/mL

+ Theo KDIGO 2017, b nh nhan’lc mau chu B nén duy tri PTH trong
kholng 29 IFngi i hth trén ca giatrb 3 n A ngt(1BGB00 pg/mL)[88].

Xét nghi m 25-hydroxyvitamin D mau (25(OH)D)

+ Ph€©hng pm§& pghukn® h dchtheo hguyén Iybh tranh,'sd ng
cong ngh L"in hoa phat quang (ECLIAJ. ng th i gian phan tich rt mu 18 phat

+ May xét nghim: May xét nghim sinh hdéa min dch DxI 800 ca h th ng
Beckman Coulter

+ Nguyénly k: thud:

Gi a th, th onhit 250H)D trong m¥u b nh pi¥n cthh tranh vi biotin gda
vitamin D trong phc h p thu ¢ th R2 (bao ‘gm biotin-vitamin D, khang tiV a
dong 2%0H)D va khang tiM'Fohiugda  r ut h e’mi phrah p coh Keph
thu cvaonn g, chHli phan tich trong Bu.

Gi akh,_ thohai:Cacvilkt "EMBophbi St r ep’tcthém vda. n L «
Phchps<£gdhklviphadh t h!ng qu.abibtivasteptavi§ic g i

Qug§ tr3myPhdhoppieng "¢ €L €a“wg ol cdb,u nthi ¢ §
L &g IYtréenOmtb "rcicnh t tinh. Nnngcil  d €<It ‘& loY b b3ag
dung dch ProCell. Mt  d , nmtchi@ ‘lc€ §p ~wc coWKIEh thich qué
tr3nh ph8tngtithhhy , § whH <8n g (iy$nhan guany.€

K/t qu: N'ng, chH cfn ‘'nlh “n g€ ¢ t@h toan da t r haicorly€
chf,s dng ph<e€ehngh pMElp * adgito@g ge cung €& b i nha §n
xudl N'n g, chHphantich'tl thushvi o€ 8nh s&8hoy Lo L€

+ Giatr b 3 n h ngt56 @ nmol/L (26 30 ng/mL)[2].

+Ch{n L 0i8oh 2§OH)D mau theo tiéu chin ¢ a KDOQI 20@ [51] :

K h t nfg . P5OH)D (insufficiency) khi 250H)D O 30 ng/mL

Thi/u 250H)D (deficiency) khi 280H)D O15 ng/mL
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Tieuchopichy L-ilothr kho&ng x <€hhlgnhthh eththepi ai
KDOQI 2003 va b sung theo KDIGO2017:
Bl ng.Tduchtqhchn L oiokh rkho8&8§ng x€hng theo KD
sung theo KDIGO 201[51], [88]

Yt Ng@griloth
Ca hc (mmol/L) <2,1hdb>254
< 0,87 hotb > 1,45( G i 2);
Phospho (mmol/L) <0,87h¢b > 1, 449 (Gn 3

<113hé6>1,78( Gn 5 & L M(
<15hdb > 652);( Gn 1
<35htdb > 70 (Gn 3)
<70h¢b > 110 (Gn 4)
<130 hdb > 600
(khuy/h céo 29 Ifn gj i hth trén)
(Gn 5LM@K)
25(0OH)D (ng/mL) 030
Sl@griloth kho8ng cx ehgicdgraglt @& s ch's sinh hda
(canxi hi u chnh, phospho, PTH va 25(OH)D) c6 giariRm t r o nng f i logh€
theo khuyh caotrén.
2. 2. 4. 6itnomm c8ch L8nh gi 8§
-Ph€hmgMdt X €hn'gc l®gbph€ehmbythph &p Xh nkn
| “@g kép (DXA), s d, ng may Hologic Discovery Wi do Hoad&[n xukil
- Nguyén #o:
+S dngtaXvihaimc nt'mg k@ § \uetlgeakhi L x €hng,
thi/}b s o, hipth n £ ngngtia®ca x€hng v i t hgRliwang o § n
chdigca x€hng (BMC: Bone 'Miamer al Content)
+Thiib 'ngthi L ot/ptdirntich (S)cakhi  x ©h n'dinhlalerhen v
+Md  Kho&8§ng x€hng (BMD: Bocrtieh 5fajcach r a |
chia BMC cho dintich S, vaR qu[ I ‘@& bMith bda g L' gram/omz2.
- Ch ng ch L' nh:
Tuyt "iZlPh n mang thai, dohnig@ythacrthi. t i a X
TUn th i: B nh nhan va s d, ng iod, barium, heb ~ riy v phong ¥ (ch it
nhHl 7 ngay nRm tranh[n h “ @@ L. thinh xaccaklqu L o . ) .
Nhi m tring & tinh habt n  t h € HRrving dna Lto .

PTH (pg/mL)
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-Ng'€h chin Lo MnX, dguty"nh 3wm’h Wo MnX:

Ng€th chinvic Ld  #e€hn’gthlcE® nb ik: thud vién chuyén
trach i KhoaChy L o § fn hh 3 nthe L¥b@icoch ng ch vQuch hanh may
DXA, c¢c- kinh nghi °lyk/}qufDXA, tudntihduyrrin chdfiv © X
héa ¢ a nha §n xuHl

Vch hanh may DXA: H th' ng DXA (Hologic Discovery Wi, Hoa B °It €
hi u chu§r hang ngay Rag phantom chr theo khuyh cao ca Hi p h i Qu ¢ tJvQ
no dm X€hng | ©m s" ng (I SCD: l nternati ona
v " ig@6 ¢ a nha Bn xud, nhAn  [th blo tinh chinh xac van "nh ¢ a phép
I o ., tinredy (reliability) ¢ athif b L ‘& kiwh soat vih s bi/h thién (CV%) <
1% chovingcx €hng L %i v~  tsn@tkd clh@en ggidulglxe
qu c U}

Quy tr3nh b MM&n MP& nm L ¥%n g] lad® t h
toan b vdd ngkimlod tr °Wt reehk hh 1do,. X @ron gmth’.ce
hintd2v trichplacts ngthdh | €iilgh) vd kh b hang. H ving kh p
hang, pfin mQn DXA t L ng phan tich cac phan ving baogé x €hng L %i
(Neck), nkli chuyw (Troch), viing gian il chuyw (Inter) va tam giac Ward
(War dds)TBXGi § Tot acltinhHaing ), xXte@ng t r_waba b3 r
phan ving khp hang: ¢ x €hn g L %i Hi chNy#éigTkoch va ming gian
mbBl chuy (Inter). TMic[d liu t ha ‘LEghantichvaxdcrhbi b8§c s
chp L o8 fnh[eZ].n h

-ni "n@°¢e€lo MnX: nghdel®chmt ngekh enthh
I'Jh kham sc kh e t ng quéat, khéng ¢ Imh Iy hd-b tri u ch ng nghi ng gifm md
I x€hng, do L- ch¥%ngcthehinkhén hhokahnyin X .
khéng mangli giatf b s un g \WeBongce tiéunghiéncu , " nglthi | " m t Lt
chiphivaganhbb g c ho b €m ga chcgia Htham chi T-score va
Z-s cor e clkhdh Hbetrén dan skh e nthh theo khugh céo ca ISCD va
KDIGO 2017, nhémbnh,md . X ‘€h n’d. ‘& khfo saf b nh nhan bnh thch
mth g i%3is5DIkbongthchin® gi athli2.bydold gi abhsm,onc
[ cduthdh gifm nhGcacrilothchuyd h - a ikkoértg abtich y/um i xuH
hin"“ mcnit/fJisi nh h-[m Khl€h gdFGF23, girg calaitniol)

m* c h<€a ‘gdly ttrhlacy N\ghEthig by DXA Theo KDIGO 2017,
bi/h “iL x€hng c¢c- T ‘ngbWwhni BMMs ¢ iHaitrtllie® n o
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md  X€hnlgnhtrdh git% §mkhong mangd giatr so s &nhy L&§n
Fngthi | " m ttng c mitiaXkhéhg gn thit. Witvdy,ichdngréi ch
LodmX€hngi a3 B

-n8nh gi 8 |l o«ng-sxeémhrg Wehmyg dphe€hng p
DEXA v~ L§nh <dorg lactabhnodh doidO Va ISCD khugh
c § W Ecnhtinhtthggimmd . X€hng v~° nguyngi®ng«y X
Theo KDIGO 2017, Tscore ¥ cé giatrt i °°ngl €guy c¢ hb ghalydn x €hn
b nh thch mth ( B3n35AD }b,bi t khi kF h pv icac ypt |am sang va'i
loth kho&8ng x‘©hn gunaylchang t§ilamfgnrsid®ng T-score lam
ch's chinh nfRn [th blo tinh th ng nHikhi phan tich va thdn i trong so sanh
v, icacnghiéncuqict]VicapdngTscor e [0l 8 g h pth Mimipa L
qufn thwhghiéncu, tronlgi Ch @ LA iBOh ¢+ mc WHD vaISCD
khuy/h cdos d. ng T-s ¢ o We§ nCh dg i &€ mi74j,[88]

Blng 25. Tieuchpchh L o8&8n L o«ngchx®&midgii[B5%¢ o T

Phan I& n Whs T (T-scorg

X€hng bagnh t |T-sc oiilkdSD

Thi/lp x€ehng ( OyT-scorerfingi ail, 0 JBIR,5 &D

Lo«ng x€hng |T-scoix5SD

Lo«ng Xbt@hng |T-scoix5SDkémco@s g«y x €Hdl§n

2247.nm h ingnh gi KI ot ho v cB8q¢th L8Enh gi § Kk
- Cong ¢ th ¢ hi n: May xét nghim ELISA t L ng 4 khay Immunomat
(viion\s e r i o no)dnxudl n
- B, kit xét nghi m Klotho: N'n g, Kiotho huy} t h acn hth 1'ng€ag
b kit EL’li BAman splébld}Klotho Assay Kit, IBL, Nkt B[N) v i kholng
Lo Xph @3, 7ns6000 pg/mL, gii hth phathin  ( LOD) 6, W&y pg/ n
phan tich 6,15 pg/miB, k i t c gk va phan ph td Vi’ t Nam théng qua
IBL America (Hoa K8). Cac dung ¢h chiy ‘lchalodng int t 6.000 pg/mL
IUh 9 3, 7 5Whijgd m Lhgdbng chi . . IHp 19 n i kiwh (intraassay CV)
< 3, 5 %HWgi dcac la(interassay CV) < 11,4%Theo bao céo thnghi m
¢ anhafnxud, n'n g, Kiotho huyithanh ngi¥henmthh (n =,n§0) d
t 125 ,/61002/05 pg/ml71].
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-Lbyvatichhwjp t hanh: %Mg ut 4 vaai g khing cha chl
chng Lt ng.B,Maulc@Wsn rhit  ghongtrongkhfn ¢ 3 0 Wp h Yt
L 1 n doahtoan. Mu s a u c ky tam Ra@may ly tambhh® nhit  4°C vy i
t ¢ . 8000 vong/phittrong 15 phat. phuyl t h a n h ¢ tdch nibnhgng Bag
pipet vo trung va chia vao cang aliquot nh LWhthchjchu k8L t ig« Lt ng.
-Blogunm{: Cacmxuhuyl] t hanh s acbloguni Lti8icgh slo
40A C c/h khi plian tich.
-Phan tich: Hicfcacmé ‘lc€r « LHFmdgynil v~ ph@n t 2
thitrongcungmt “tbla g ph<€hng p Rrggihm L thié A thadh
- Nguyén tb: Xét nghi m theop h ‘€ h n gELIBAs&ruwich phada( p h €hn g
phaphbp th mi n dch lién K} v, i enzyme).Quy trinh gm ¢ § @ chinkelfu
tién, m t khang ts hibp ¢ “lceh 1én bQmHucéc gihg trong Bh pHn ng. Sau
I - > thn hotbchiichug ‘lc€t h° mk[yrapinlngful ti °n, tr o
chHl cfn L ‘oc gdh @0 khang ths hEb. di/p theo, khang Wth chb co lién K}
Vi enzyme HRP ( Hor s ethé@and/aogithnérplinr mgxhi hdia s e )
vichHcfn L o. Sadth dadkhang tkhong lién K}, dung dch Tetra
Met hyl Benzi @&nhndo. TMBERBHN tig€® i enzy médb HRP
rast haiymalisb , gi YapkpguE xét nghim.

b | =
TR r—l

Hinh 2.3. B, hoa clid xét nghi m Klotho huy/} thanh dchdng ImmuneBiological
LaboratoriesIBL), Nhd B[ s[n xuH
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-C § ¢, chi/hanh:

(1) ChuXn b gi/Jng trdng (blank): X8«
100eLidung d° cév Lo mm Bl Agi jng n"vy.

(2) Th°m mXu th v’ chbHL aon¥wXn kel « vcé h
chblt chuXn L« chuXn b v~ 0o c8c gil/ng t:

(3) . v, i ndp Ldy (phln _ng | §fn 1): |
nhi t L, theo h€ ng dXn c_a b, kit.

(4) R a Lga: R a c8c giflng b=3xng dung

khtng li°n kJt. Lo4i b, ho"n to"n dung
G)Th°m kh&8ng thWwW gdf, amng)Thénglo®lkhdnd u X n
thwW gdin enzyme (th€ ng | " HRP) v 0o m, i
6. v.i ndp Ldy (phln _ng I fn 2): ndy

nhi t L, quy L nh.

(MR a Loa I fn n_a: LHp I'Yi be c¢c r a I
l'i°n kJt.

@Thémidung d ch odemaeOkblt dTMB d ch TMB v~

9. trong b-ng t i: nW Loa trong Li Qu

(10)Thémidung d ch d(hp€phmdgnchng axit S
phosphoricd: Thém 10eL dung d c¢ch d. ng phl[n _ ng v~
ng enzyme.

(11)no mdt L, gquang h c¢c: Tr<€ ¢ khi Lo,
kh2z tr°n bQ miitt duogiadnb. gngng mXu t h’
vV, o gi Jjng tr dng ° b€ ¢ s-ng 450 nm. N J]L
450 nm v"™ b€ ¢ s-ng ph, t . 600 L/n 650
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BIn$.CBc b€ ¢ tilJn h'Kiothohiwydht it Eamkp: nt mgdt

M Xu ChuXn MXu trdag | Héa chibll tr dag
) . Dung dch
Hoéa chb Chu pha loang g
MMi 10( EIA(ng8) | EI A 10
( ngLi7)100
100 ¢

60 phaf nhit  phongv. ind df L o a

Ra Bfmdungdchra hhn 350 gL)

Ch Ht h 100 €L/100 €L 100 ¢L|-

. 30 phat nhit  pghong

Ra bBfmdungdchra hhn 350 gL)

ChHittb mau 100 €L100 €L 100 e€L|[100 €L

. 30phat nhit  hong C ‘& che clh)

Dungdchdng [100 €L|100 ¢L 100 e€L|100 €L

-C8ch L &pnool: Giaitr§) nkg, Klotho huy} thanh ca cac iy °lc€
X § cnh fRag cach ni suy t L “éhg cong chdh ‘lc8y d ng d a trén cac dung
dchchoficénn g, tl'9 3, 7h%H.0a0 pg/mL. KFqul L ‘& bWwthbaag L hn v
pg/mL. Cac i co giatrv ‘@ngoaikhgn g L2 cdhul T t hngdh h €
¢ a nha Bn xud (pha lodng mu v "U). Gia tr Klotho huy} t h acrshd nf €
cho cac phan tichting ké tip theo nffm so sanh gia cac nhébmnghiéna v~ L 8§ n |
gia milién quan vicac chs lam sang vad lamsang.
225 Ph€hng pysslipu x
S i u trong nghiéncu ga ¢ h ¥%n gc phanitich ltré g mQn:
SPSS 22.010].
2.25.1.M6 ¢ sXliMi ¢ b o 1 b nghién ou
-Bi/h ‘'nth t2'ehtrAaehdhgs y@agm@vatl phfn trtm ( %
-Bi/h ‘nth * ng:e
+ N/ucoéphanphichuf, s dng t r un gl chéuwhheHRSD)L
Cong th c tinh trung binh:

8 =

coéngthc t 2 Inch chi¥ (Standard Deviatioh SD):
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3%

—_
©

X2 Trung binh.

Xi: Gia tr ¢ at ng quan sat.

n: S quan sat.

+ N/ khong cé phan phchuXy, s d, ng trung v (median), gia trnh nhtl
(min) va ) n nrdl (max).

- Phan phi chuf: Kivsh ‘ththin g K & ap i reg Wkillkh tra xem céc bh s
I'n h ° ng & tuan theo phan glchuwh hay khong. Bénth h  p s L Eicoi la
cd phan phi chu W trung v ¢ a n6é im trong khdng +10% gia trtrung binh.

-Trong cac phép xlys liu,mts d Ii' uco phan ph khéng chu, chiing
t6i S d, ng phép bih "ils |i' u b3ag logarit 10 heb 1/logarit 10.
2.25.2.Ki@n h thXng ké @ dAng trong phan tich XIliMi

-n"iv ibi/n nhtinh:

+S dngkWh wh 6] v~° Fisher Exact test.

n"iv ibiJh ‘nth ° ng:e

+ N/ c6 phan phi chux:

So sanh hai nhém: Dungwdh ~1th ttest.

So sanh trung binh haiXin | dIdp:

. 8 8
O —————

oo
oo

X X Trung b3nh ¢, a hai nh- m.

S%4S%* Ph€ehng sai ¢, a hai nh-m.

N1, ne: S’ guan s 8t c. a hai nh- m.

Sosanhniy nh- m ( Ows ) ih ANDYVM g K

+ NJu khdng cé phan phchuX:

So sanh hai nhém: Dungwdh “ith ManrWhitney.

Sosanhniy nh - m ( O WS )th philhigm gKrukkakWallis.

-KJpqu kiwh ‘'mh ¢ - T ngrk@Khig & 0,@5h
2.253.KifosatmXit _ _ n g gigawcac hin sX
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-H s Pearson: 'Sd, ng cho hai bih "nC’h ° g & phan ph chuXn.
congthctinhnHS t €hng quan ( Cor-Pearsait):i on Coef
B 8 8 9 9

B 8 8 8 9 9
Xi, Yi: Céac gia frg a hai bij.
X, 0: Trung binh ca hai bih X va Y
-H s Spearman: 'Sd, ng khi hai bih "nlh ° rig #&6ng cé phan phchuX.
-n8nh gi £¥€mMng quan:

O

fr=0:Khongcémi t €hng quan
r < 0: T<€lkndigiw2hhs$ gh
r > 0: Tednehhuogabihst hu

9 r | O 0, 3B: T€hng quan vy
0, 33 < | r | Quck, 66: T€hng quan ch
@ r | > 0, @6éhbch'd €hng quan r

2.25.4.Phan tich K1 quy
-H'i  quyJ/nl h Xrfhloiilién h gi abih | did va bih ph thu c.
Ph€hng tb+*biXhty Y =
Y: Bi/hph thu ¢
X: Bi/j | dldp,
bo: H S chHb
bi: H s R iquy, tinh theo:

[ B 8 8

- Sai s’

-H'i quyh Céahijpjdidliénquanth’i quy/hEBEE bl €a
vaiomoé hinh'hi quyh L@ptbh€hng ph&p Enter).

H i quy tuy/Jn t2nh La bi/Jn m r, ng h
m t bi/Jjn Yphy thbai QuXxXilbX¥2JnX)L ¢ | dp (

Y =bo+ biX1+ X2+ € . bkXk + ¥

b0 H s~ c¢chHn.

by, b2, ...bk: H  s° h¥i quy c¢c,a c8c bi/Jn L,

f: Sai s’
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-H'i quy 1'cg s g\WkES Cih@i i lién quan gia cac yu t l1am
sang, ehlamsangvi n g u hi o bih & (bi/h ph thu ¢ nh phan). Cac bh
Lcldp c¢c- T nghoa t djpnlge fpie@nvi dighylopisiéd nhi
L a /Jhmhirm x Shhcatyuf L cld codlién quanvibi/h kKl c. Kipqu L &

t r 3 nh, idHgy s odds (OR) vakhiing tinady 95% (Cl),yi nmgge T ngho
thng Ke K'&rtlapk0,05.
2.25.5.VBL yng cong ROQReceiver Operating Characteristmurve)

-neng cong cR@@ gWe€s nh gliclBh gli B8t r

Din t 2 ¢ h bhgeeng(AUC: Area Under the Curvd) o ° rg¥iT n £t n g
phan I3 £ ng tA\g, a m6 hinh.

90.9- 1.0: Hi u qu rHit t.

90.8-0.9: Hiuqu t t.

0.7- 0.8: Hi u qu kha.

0.6- 0.7: Hi u qu trung binh.

10.5-0.6: Hiuqutheh (fn nh<€ khing c¢c- gi § ¢t
2.3.nY0O nCTRONGNGHIENC U

-nQc €hng nuw hl ‘€ thbn€ qua va cho phépjti hanh bi H i ™ ni
' ¢ trong nghién cuy sinhc aTr €g Yh cY-D€c, Y H c HU(s
H2022/502vaB nhvi n Th ng NHEl (S 61/2022/BVTNH N Y n ) .

-n"i ° mg@ghién cu g y tham gia nghién @ va théng tin ca b nh nhan
I ‘& blo md.

- Chi phi xét nghim Klotho huy/} thanh va cac chi phi phat sinh do nghién ¢
vién chi tf, [rmblo quyQr [ it t nhEl cho b nh nhan.

-Quatrinhnghienaw ‘lc® chin t heo L Yamge Wsd& dihub
trong nghién cu y sinh hc td Vi’ t Nam.
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24.Sw " riTHIe TKe NGHIENC U
n"i t<€ ng
Nh- m c¢ch._ Nh-m bhdbn
(n=60) (n= 240)
Nh-m b’ nt Nh-m b’ n
BTMGn 1 L] | " ¢ m8u [chu
5chea |° (n=90)
v \ 4
Khing ¢c- c¢8c¢c ti°u chuXn
-Thu thdp c8c d., i wu t
-no ¢c8c ch”™ s nhon trad
- Kham |am sang
-Lbly m8u tonh mUch |mac
X®t nghi m
-T"ng ph®©n t2ch tJ b” 0o m8u ng
- Ure, creatinin.
-B, m_ b aholestgrolmglycedd, HDL-C, LDL-C
- Canxi,abumin, phospho, PTH, 25(0OH)
-T" ab'umi ncrreiatu/ni nproit edign et i @
-X®t nghi m Klotho huy/Jt thar
-no mdt L, x€ehBl nJju BTM 3A
Ph©n t2ch m i |
-Kl ot ho v, i m c¢c |
X8&c L n hKlothohnugy JI't, BTMch<€a | ¢ m8§u,
“cacnhéml " i t € ng n Kl othem, v, 8 yJu

x€ehng (canxi ,

BTM ch€a | ¢ m8§

250H)D) v~ mdt  Lnh

u

Sh 21'Sh” thi/j} k/Jnghién cu
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Ch€ehng 3
KeT QUY NGHIENC U

Qua nghiéncu 3 0 0igmig ® 0 i khge@thh lam nhoém chng, 150
b nhnhanbnhthdhmth gitai L bgith i 5 L ochm&kg itdula nhom
B' nh thch mth) va 90 bnh nhan'lc mau chu B (g i tdbla nhém LMCK)tY B’ nh
vi n Th ng NHH, chang téi ghinth ‘lc€@c g n h€ s au:
3.1.nC gMC A ‘ni TNGNGHIENC U
3.1.1lnHLWhtu i, gii

BIrndg.n3c LiWm tu" i c¢c_,a c8c L i t€
hom NC Nh-m b’ nh
Nh- m clh——
(n = 60) B nh t h’d LMCK? Chung?
Tu i (n = 150) (n = 90) (n 2+3= 240)
Trung binh | 60,02 + 9,52 64,17 £15,26 62,20+ 14,91, 63,43 £15,13
Nh, n 22 18 22 18
L. n n 76 88 85 88
p pl&2- pl&S- p2&3- p1&4 >O’05
Nhdn x®t :
-Tu i tra,nah- -bf nbhawh g{ m BTM giah€d oldnc
mauvaL MCK) so v, i nlk-nkscée nbgi kthieng T nghog
-Tu” i trguinganbc8mwh b nhc h®anlvmid nm&aw m§u
k8 kh8c bi t krngktng c¢c- T nghoa th
BIrn@Phon | . p tu i c,a [c&E] L i t €
; Nh-m tu i
Nhom <35 35154 555 P
Ch_ng n 3 8 49
(n =60) % 5,0 13,3 81,7
B " nh t[ n 9 27 114
mU%(n =150)| % 6,0 18,0 76,0 plé2 > 0,05
LMCK? n 3 19 68 pt& > 0,05
(n =90) % 3,3 21,1 75,6
T n c n 15 54 231
J % 5,0 18,0 77,0
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I
|

<

Nhdn x®t :
-Khtng ¢c- s, kh8c bviQ tphe©n Tb n gnhhg-am tthu
b nh thdn mn v nh-m ch_ ng; nh-m I ¢
-Nh-m t56 ich®/Jm La s~ trong c8c nh-m
BIn®n3c LiWm gi,i c¢c,a c¢c8c L i te€
, Gi . | p
Nhom N Nam T ng o p
Ch mhgln 30 30 60
(n=60) | % 50,0 50,0 100,0
B nh t|n 57 93 150
m U2(n =150) [ % 38,0 62,0 100,0 | p'%2> 0,05
LMCK?3 n 44 46 90 pt&3> 0,05
(n =90) % 48,9 51,1 100,0
T n Cn 131 169 300
9 Yu 43,7 56,3 100,0
Nhdn Kh®tnig ¢- s, kh8c WiQ tt clgi gaglioa
nh- m nghi°n ¢, u (p > 0,05)

3.1.2.M ts kb Whiam sangva ehlamsangca “il ° hg@ghiénc u
3.1.2.1C § clc lahiam sang

BfnghCh" s nh©n trdc c,a c8c
Nh6m Nh-m cth_ n B nh t hidn LMCK 3
(n = 60) (n =150) (n =90)
5 59,63 + 7,43 61,69 + 9,06 57,80+9,39
c p*é2> 0,05; g**> 0,05;p***< 0,05
Nam Nam Nam
c [N Oy gy [N O gggy | No O g
© | 56,03+6,81| 63,23+6,24| 56,19+ 7,92| 65,05+8,03| 53,18+8,41| 62,22+8,11
© p < 0,001 p < 0,001 p < 0,001
o 161,52 + 7,28 161,29 + 7,40 158,97 + 7,67
S p¥2> 0,05; g¥3< 0,05;p*%3< 0,05
Nam Nam Nam
@ INC Cng o sagy [ NGO megy | NG (N )
< | 157,67+6,23 165,37+6,19 155,35+5,58 164,92+5,88 153,89+5,70 163,83+5,98
O p < 0,001 p < 0,001 p < 0,001
R 22,78+1,53 23,67+2,82 22,80+2,89
E p'¥2< 0,05; p%3 > 0,05 p?*3< 0,05
o Nam Nam Nam
< [ No O oggy | No O ggy | No O g
= | 22,47+1,63| 23,08+1,38| 23,24+2,77| 23,93+2,83| 22,43+3,16] 23,16+2,59
p > 0,05 p> 0,05 p > 0,05

L
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Nhdn x®t :

-Nh-m b " nh thdn mn ¢- c¢c©n nHng cao |
LMCK, nh€eng khtng kh&8c bi "t v,i nh-m ct

-Nh-m LMCK c¢c- c¢chiQu cao thblp hhn c¢- 1T
v nh-m b .nh thdn mUn

-Nh-m b " nh thdn mdn ¢- BMI cao hhn c-
v nh-m LMCK. B MI gi. a nam kbt mg c-rolngr
th ng k°

Bind.n3ui Wm huy/Jt 8p c,a c8c L i t-
Nhém Nh-m cth_ n B nh t h’dn LMCK 3
(n =60) (n =150) (n =90)
= 116,75 +10,33 130,03%14,62 147,3%17,34
z plé% < 0,0001p¥3< 0,0001; p?3 < 0,0001
\E N. (n (Ef?tg) N. (ndNam(®n=93)| N. ( n3 Nam (n=46)
% 117,83+95| 115,67+11,8 132,54+14,21 134,95+14,86 145,45+18,61 149,13+16,09
p > 0,05 p > 0,05 p > 0,05
S 71,42+8,93 79,40+ 9,54 84,44+ 8,63
T pl%2< 0,0001; B < 0,0001; B < 0,05
‘E’ N. (n (rl:lf;?)) N. ( n3 Nam (n=93) | N. ( n 3 Nam (n=46)
% 72,50+£8,38 70,33+9,46| 79,12+9,64 | 79,57+9,52 | 83,18%£9,59 | 85,65+7,50
p > 0,05 p > 0,05 p > 0,05
z 70/150 (46,7%) 74/90 (82,2%)
p?%3 < 0,001
2’ N. ( n3 Nam(n=93) | N. ( n 3§ Nam (n=46)
N 23 (15,3%) | 47 (30,7%) | 33 (36,7%) | 41 (45,6%)
= p > 0,05 p > 0,05

Nhdn x®t :

-Huy/Jt 8p t©m thu v™ tOm tr€ehng tktng
thdn mn, nh-m LM®OK, nghpasthkhgckbi gt :
khtng kd-8§cl ginglhoanam v n_. trong t_ng nl

-T" |° tkng huy/Jt §&p nh-m LMCK cao
b nh thdn mln, nh€eng khtng kh&c bi t c-
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BIn&.nBic Lvigm ctn c_a L i t€ ng ngt
aHe I i \gm B nh t h3dn L MCK )
’ (nl1l50 (n9®
TEtng hnyd)t 126 (84,0 88 (97,9 <0,01
ng8i t h§(m %)L 68 (45,3 34 (37,9 > 0,05
n., t (g %) 13 (8,7 6 (6,7 > 0,05
Nh i m&u c| 16 (10,7 18 (20,0 > 0,05
Th 1 gBEM | o0sN25.57 94 /@, 1| < o,
trung binh(thang)
Th i gian |
N ) 46,74+ 40,31
trung blunh (thang) ) (3-168)
( t h blpc amoh bith
Nhdn x®t :
-Ttng huy/Jt 8§p v° LS8i thg8o L€ ng |~ t
mn v° LMCK, b nh nh©n LMCK hfu hJ/Jt L Qi
-Khtng ¢c- s. khg&c bi t ¢c- T nghoa vQ
nh“ i m8&u ch tim gi_.a hai nh- m.
-Th® i gian | ¢ m8u tr Kngadd676H10,31théng b  n h

3.1.2.2.C § clc L@h ion lam sang
Bfng.n3uc Li Wm thiJju m8u c¢c_a c8c L i

Ch’
Nhébmc h 1 B  nh t LMCK

M. ¢ , 3 P

_ (n=60) m Y in=150) (n=90)
thiJu m
Hb trung binh (g/dL) 13,92+1,30| 12,55+2,06| 10,76 +1,32| <0,0001
Thi JJu m8§u | 3(2,0) 9 (10,0) <0,0001
Thi JJu m8u | 30 (20,0) 31(34,4) |<0,0001
Thi JJu m8§u | 41 (27,3) 48 (53,4) | <0,0001
B3nh th<€ n 60(100,0) 76 (50,7) 2(2,2) <0,0001

Nhdn x®t :
-N" " ng L, Hemoglobin gim dfn theo th.

H

LMCK, v.,i s. khg&c Dbi t ¢c- T nghoa th" n
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-T | thi/Ju m8u m c¢c L, nHng nhG, v.
nghoa th  ng k° so Mg#® ahl di p bnhnht hndn® nm
(khtng thinu m&ddnnchm&nhhsorw, r mh-m LMCl

Bl n@n3ic ligidWéuvaalbuminmae, a L i t€ ng ngh

Nhém Nh- m cth_ B nh t LMCK 3

nghi °n (n = 60) m Y H(n = 150) (n =90)

Cholesterol 5,24+ 1,01 4,90 +1,67 3,07+ 1,17

(mmol/L)

D plé2 < 0,05: B&3 < 0,0001; p&3< 0,0001

Triglycerid 2,00+ 1,13 2,11 +1,26 1,96+ 1,95

(mmol/L)

P pt&2> 0,05; g%3< 0,05; %< 0,05
HDL-C (mmol/L) 1,37+ 0,31 1,24 £0,40 1,02+ 0,29
P pt&2< 0,05; g%3< 0,05; %< 0,05
LDL-C (mmol/L) 3,01+ 0,90 2,76 £1,32 2,35+ 0,88
P pt42< 0,05; g%3< 0,05; B%3< 0,05
Albumin (g/L) 43,00+ 2,04 39,00 46,64 | 37,38+2,98
D plé2< 0,0001: p%3< 0,0001; B3 < 0,0001

Nhdn x®t :

-N“  ng L. chol eHDL&hotesterol, bDLCholgsthrdl,ralbumin
m8§u diQum dfn t. nh-m ch_ng LJn nh-m b’ n
m&8u chu k8. S kh8c bi 't gi_.a c¢c8c nh-m

-N" " ng L, triglycekh8e bngut kdht nlg g h ga
v b nh thdn mn nh€eng thblp hhn c¢c- T nq
BIrn@®N3ng L. ur°, cr eadcnhéntheo,CKIE Pd [n09om c2f0u

: Nh-m cth{B" nh t h% LMCK 2

Nh-m nghi°

(n = 60) (n = 150) (n = 90)
Ure (mmol/L) 4,87 +1,20 10,97 + 7,09 2459 + 791
D plé2 < 0,0001p3 < 0,0001p%3 < 0,0001
Creatinin (mmol/L) 70,68 £ 9,10 201,69 = 158,72 903,46 + 257,72
D plé2 < 0,0001p3 < 0,0001p%3 < 0,0001
MLCT (ml/phuat/1,73 M) 91,33+5,51 48,89 = 34,03 4,64 +1,74
D P42 < 0,0001p3 < 0,0001p%3 < 0,0001

Nhdn &®ts:,

m ¢ | ¢

cfu

k h8c
t hdn

n

gi.

c- 1
03

hau
a

nh-

nceedtigirmad, h ™ n g

m nghi °n

C.
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BIngoM ng L, wur°, cread_ianitm,nhm rch@n cb’cn
theocacg i ai bl n B n

n (%) Ure Creatinin MLCT
150 (100) (mmol/L) (emol/L) (ml/ph/1,73nrda)
Gn 1 n=30(20) | 4,74+1,45 70,16+ 12,26 99.63 + 13.31
Gn 2 n=30(20) | 5,36+1,45 89,39+ 16,17 70.87 + 8.89
Gn J n=30(20) | 8,54+2,16 | 138,33+ 27,93 43.63 + 8.23
Gn 4 n=30(20) | 14,70+ 4,38 | 244,83+ 62,06 20.40 £ 3.97
Gn 5 n=30(20) | 21,51+4,72 | 465,73+ 123,52 9.90 + 2.38
P < 0,0001 < 0,0001 < 0,0001
Nhdn MIK®ET trung b3nh ¢, a m, i gi ai L
num gfn gi 8§ tr trung b3nh ¢haokphPmg
b nh thdn mUn.
BIndl® ng L, tamdnmégh ib 3un phdsphath2, ch sx° can>

BTM

phosphac ., a c¢c8c L i t€ ng nghi°n c
. Nh-m cth|[B nh t h3d L MCK
Ch S
(n = 6 (n =1 (n = 9
Canxi_hc (mmol/L) 2, Be, 09/ 2,36 N 2,22 K
p p'é2 < 0,05 p'%3< 0,0001 p?3 < 0,0001
Phosphofimol/L) 1, N@, 17, 1,19 K 1,80 N
p p'é2> 0,05 p**3 < 0,0001 p?®3 < 0,0001
Cax P (mmoF/L?) 2,57 K 2,80 K 3,98 K
P p'é2< 0,05;p'%3< 0,000 ; p?43< 0,0001
Nhdn x®t:
-N“ng L, canxi hi " u ch"nh ° nh-m b’ n|

Qo

nh- m ch,_ ng v° nh-m LMCK. N ng L, canxi
trong 3 nhom.

-N” ngphtisphomad nh- m b’ nkhitrhgd kch-Br1E8wobyi = t
nghsgoa v, ichnmmgm N ng L, phospho m&u ° nh
SO0 Vv, i nh-m ch_.  ng, nh-m b  nh thdn mUn.

-T2 clandXphospho c¢c- gtit8ngd rdf rt rtumego bt3m h
nh-m b nh thdn mn, nh-m LMCK, v, i s k
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3.1.3.1.N(h gi ATH cva XL 1 hg nghién ou

c § ¢ nf@ghién c u

BIng2®8 ng L, PTH c,a c8c L i t+€ n
, Nh- m cth, B nh t h’dn LMCK 3
Nhém
(n =60) (n =150) (n=90)
43,46 + 13,88 92,53 £ 90,79 710,27 £ 705,65
~ plé2&3< 0,000
£ N. Nam N . Nam N Nam
2 | (=30) | (n=30) | (n=57) | (n=93) | (n=44) | (n=46)
T | 4384+ | 43,09+ | 8577+ | 96,68+ | 712,47+ | 708,16+
Q 15,77 11,95 73,40 100,12 732,77 686,82
p > 0,05 p >0,05 p> 0,05
Nhdn x®t :
-N” ngPTHmaut rung b3nh ttndg Johf nBEMwi nb Um
m ¢ cao nhblt,v, intk: mklh&Kd nh-m c- T nq
-Khtng ¢c- s khg&8c bi t c¢c- T nghoh bh’
v’ gi,i t2nh nam ° 3 nh-m nghi®°n c¢c_u.
BIng3Bh®©n | . p n"ng L, PTH c¢c,a c8c L
Nh-m ¢ B nh t LMCK 3
(n=60) |mU%n=150) (n=90)
n (%) 60 (100) 120(80) 12(13,3)
~ | <150 p < 0,0001
£ | (=192)| TBRN n| 4346+13,88 | 52,87+27,59 | 95,53:33,02
& P pt&2> 0,05;p'3 < 0,000; p?43 < 0,0001
E n (%) 30(20) | 78(86,7)
515 | p~ < 0,0001 .
(n=108) | TBN n 251,19+81,69 71é’34_r
P p?%3 < 0,0001
Nhdn x®t :
-C- s khgc bi"t ¢- T nghoa th ng k°
2 nh-m b nh thdn mn v° LMCK tr @gnlL ph®©n
-T°" I b " nh nh®n ¢- n"ng L, PTH < 15
hhn, trong khi t° |7 O 150 pg/ mL t hblp
T nghoa th ng k°.
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3.1.3.2N(h gi 250H)D cva XL 1 hg nghién ®u

BInd4dN ng OHD@5@ag8c L i t€ ng nghi°r
_ Nh-m ch_ n B nh t hdn LMCK
nghién
(n =60) (n =150) (n=90)
c.u
- 27,79+ 6,88 26,06+£13,32 34,84+£17,31
=
S pl&2> 0,05; p&3< 0,05; B3 < 0,0001
E N. ( n| Nam(n=30)| N._ ( n i Nam(n=93) | N. ( n {1 Nam(n=46)
T
O |25,987,19| 29,596,15 | 23,93+12,15 27,38+13,88 30,35+£13,67 39,13+19,39
L0
N < 0,05 > 0,05 < 0,05
Nhdn x®t :
-N“ng L, 25(O0OH)D nh-m ch_ng cao hhn
c- I nghoa th  ng k°, trong khi nh-m L M
BTM v nh-m ch. ng v.,i s kh8c bi t c¢- 1
-C- s. khsg&c bi t c- 250HDpHoa t2h'grig ik °t
gi, 1 t2nh nam nh-m ch._ ng v™ nh-m LMCI
T nghoa nh-m b  nh thdn mUn.
EBTM Gn mlIMCK
50% 46%
40% 1 208 37.8%
30% 500 24% 23.3%
20% I
7.3%
10% 4.4% 0R.2%
0 1 2 3 4
S 1€ ng r" i loY9Yn kho#§n
Bi Wu 1IFFh©@h. b~ s~ 1€ ng r i lo4n kho8&ng
Nhdn Nh®tm BTM ch_-1yyJQuct tr 0 | oUn k't
th i, trong khi nh2mylUJMCK t € ©g ¢k hte,
yJu t° r" i 1l o4Yn hhn nh-m BTM.
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3.1.4nH Whind X€hng, | o«a gc & hi@ghiéacu

[ds)

B[ nd5Mdt L, x€hng trung b3nh Lo °~ c¢ 6t
Xx €hng L ®hanBTM 6 n i 3D
Mdt L BTM BTM BTM BTM LMCK "
p
TB N nL® | Gn Gn Gn Gn3ise | (5D
n 30 30 30 90 90
0,A2+ 0,A5+ 0,958+ 0,H8+ 0,84 +
CSTL! < 0,05
0,201 0,188 0,196 0,18 0,159
0,808 + 0,779+ 0,796+ 0,7b + 0,72 +
TB Xn < 0,05
0,136 0,179 0,178 0,14 0,176
0,651 + 0,627 0,68 + 0,64 + 0,577+
CXA <0,05
0,113 0,159 0,19 0,141 0,148
plé&2&s < 0,001 <0,001 | <0,001| <0,001 < 0,001
Nhdn Mt : L, Xx€ehng nh-m LMCK thblp hh
Gn3i5 cl GXrv, TBXnMdtCSITL x€hng gi[m dfn
theo th  t Lo tUi ¢, t s’  ng tcH dmhémi€ng,
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BfngeB | |l o«ng x€hng theo WHO d  a
b’ mW&NBTM Gn 15D
n ti€ | BTM BTM | BTM BTM LMCK
Gn 3 Gn ¢ Gn ! Gn3is | (5D | pa&b
V' trz2 (n=30) [ (n=30)|(n=30)| (n=90) | (n=290)
csTL
i 4 3 3 10 18
>
Loangx €h M%) | 13 306) | (10.0%)| (10,0%)| (11,1%) | 20,0%)| ~ *°
9 8 8 25 31
Thi % H g
L (OB a0 006) | (26,796)| (26.7%)| (27.8%) | (34,4%) " OO°
17 19 19 55 41
B3 nh T ek >
N h TR o0 | 63.3%)| (63.3%)| (61.19%) | (45.6%) | OO°
CXn
5 8 7 20 33
Lo«ngXOn 16700 | 26,7%)| (23.3%)| (22.2%) | @6,7%)| ~ VO°
17 12 11 40 40
Thi % H g
LT (OB o6 606y | (40,006)| (36.7%)| (44,4%) | (a4,4%) " OO°
J 8 10 12 30 17
3 0
Benh UG 2670 | (33,3%)| 40,0%) (33.4%) | (18,9%)| < OO
TBXn
4 5 10 19
0
Lo«ng @ 1G33%) | 500! 1600|1110 | 2110 > @05
. 13 10 9 32 30
0,
ThiJu (98 43 306) | (33,39%)| (30,0%)| (35.6%) | (33,30~ 0O°
J 16 16 16 48 41
3 0
Benh U 53 300) | (53,3%)| (53.3%)| (53,3%) | (45.6%)| O0°
T " ng h’'p
6 8 7 21 36
Lo«ng (RN o000 | 26,7%)] (23.3%)| (23.3%) | 40,0%)| < OO°
_ 18 12 12 42 40
0,
ThiJu (98 60.00) | (40,00)| (40,00)| (46.79%) | (44.496)| ~ VO°
J 6 10 11 27 14
3 0
BEnh WG o000 | (33,3%)| (36,79%)| (30.0%) | (15,6%)| < %

v

(
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Nhdn ™X®tl:" |l o«ng x<€hng nh-m LgMICK c ¢
I o YiBthéd WHO(t * ng.Thom)g ¢ hai nh-m, t | |
cao nhblt khi Lo tYi v . tr2 CXn so v, i
3.2.N NG M KLOTHO HUY €T THANH _ B NH NHAN B° NH THx N
MV N
3.21.N'n g, Klothog a "il ° hg@ghiéncu
600 55280 - 16049 P~ 0.0001 (ANOVA)
T 500
2
- 407,68 £ 156,20
., 400
2
=E 313,19 = 118.05
%g 300
i
< 200
ED
€100
0 Nhom chitng Nhom BTM Nhom LMCK
(n=60) (n=150) (n=90)
Bi Wu 2IN” n3jKldthoc, a c8&c L i t€ ng nghi
Nhdn N @&tgKlathot r ung b3nh gi[m dfn theo
b " nh thdn mn v nh-m LMCK, v, i s . kh§8c
Bl ndg7®8 ngKldhot heo giai Lo4n b  nh t h
Nhém Ch_ #n| Gn1° G n2¢ G n3d G n4® Gn5
nghi °n | (n=60) | (n=30) | (n=30) | (n=30) | (n=30) | (n=30)
E\ Nh | n| 313,84 | 225,52 176,25 196,53 127,50 116,25
> L. n n|1058,17| 882,43 | 885,44 | 598,40 | 515,02 | 623,67
; Trung binh| 552,89+ | 497,95+ | 490,46+ | 395,17+ | 335,44+ | 319,38+
N nL({ 160,49 | 151,32 183,16 116,12 98,23 128,97
° P& 0,05: B&c> 0,05; & < 0,0001; B% < 0,0001: P& < 0,0001
- pbec> 0,05; Béd< 0,05; B < 0,0001; B4< 0,0001:
o P 0% < 0,05: 8e< 0,001; F¥< 0,001
« pdée > 0,05; %< 0,05; 5 > 0,05.
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Nhdn x®t :

-N” ngKlothot rung b3nh c¢c_a giai L oWaho3, 4,

c.a nh-m ch_ng (p < 0,05) v"™ ¢- <c¢c8c gi
ttng dfn c.,a b nh thdn mUn.
-C- s khg8c bi t c¢- TKlothat hruan gt hb'3magh kg°i .
nh thdn mUn giai LoYn 3 so v, i giai |
-N¥ ngKldhot rung b3nh ° giai LoUn 4 kh§g:i
giai LoYn 3 v~ giai LoUYn 5.

3

b

400 33795+ 117.09 P <0,05 (Mann-Whitney U test)

2 ’ : 258.36 + 102,17

5]

gsoo

<

& 200

£

=]

E. 100

=

=11]

&

“

LMCK < 60 thing (n=62) LMCK =60 thing (n = 28)
Bi Wu 3IN“  n3). L., Klotho ° nh-m LMCK the
Nhdn BXx@&th: nh©n LMCK O 60 th&ng (5 nti
V.i nh-m LMCK5 <ntm@) t h8ng

| 552,80 +160.49

497,95 +£ 151,32
700} 490,46 £ 183,16

395,17 £ 116,12

T 335.44 + 98,23

\ 319,38 + 128,97
“\ 313,19 + 118,05
'-_-_'———_;

Y

(=)

o
T

w

o

o
T

Nong d6 Klotho huyét thanh (pg/mL)
g g

-
o
o

Nhém ching GP1 Gb2 GDb3 Gb4 GD5 LMCK
Nhém nghién ctru

Bi Wu 4IN” n3. L 6 h Ky ®tt htdh'ainht € _mg nghi °n
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Nhdn NX@&tg: L', Klotho huy/Jt thanh gi [m
LoYn tiJn triWn c_,a b nh thdn min, v~ |
Bl ndg8M ngkKldhot heo nh-m tu i ¢, a c8c L’
h-m ngh|{Nh-m ¢ B nh t LMCK 3
Ch® s° (n=60) | mUAn=150)| (n=90)
< 35 t 716,54+ 483,50+ 326,17+
297,19 226,59 138,17
n 3 9 3
. 531,83t 413,72+ 271,30+
K'c;thi 3954t 162,95 151,37 106,82
(pg/mb) n 8 27 19
O 55 546,31+ 400,26+ 323,24+
149,39 150,80 119,36
n 49 114 68
p > 0,05 > 0,05 > 0,05
Nhdn NX @&tgKlothot rung b3nh gi[m dfn khi nl
b nh thdn mUn, tuy nhi°n s kh8c bi t
BIFndoa® ngKItotheo gi.i c¢c_,a c&c L i t
. Nh-m c¢cth 1 B nh t h3dn LMCK 3
Nhom
(n =60) (n =150) (n =90)
> 552,89+ 160,49 407,68+ 156,20 313,19+ 118,05
e
p < 0,001
S N (n Nam N. Nam N. Nam
=£ (n=30) | (n=57) | (n=93) | (n=44) | (n=46)
o | 577,99+ 527,78+ | 441,57+ 386,91+ | 295,63+ | 329,99+
; 188,83 124,27 163,13 148,89 127,51 106,94
> 0,05 <0,05 > 0,05
Nhdn Kkh®&tn:ig c¢c- s kh&c bi t &lethotrung g ho a
b3nh gi_a gi.i t2nh nam v™ n_. °~ ¢l nh-
khg&§c bi t c¢c- T ngHKothat rt thn grgb3krfh vai .na ngi L
trong nh-m b  nh thdn mUn
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Bl n@0®R ngKldhot r ong ntheom” b° h b-phosphea n X i

. Klotho trung binh
Ch's Phan nhom n| % ) 0
(pg/mL)

Gifm(< 2,10 mmollL) | 36 | 15% | 326,49 + 133,19

Canxi_hc| B3 nh ng(h@254) |186|77,5%| 379,31+149,09 | >0,05
T £ n(>92,54 mmol/L) 18 | 7,5% 390,79 + 180,48

B3 n h ng(OEBMmMAlL) | 190| 79,2%| 389,38 + 152,50
Phospho <0,001
T £ r(>g1,78 mmol/L) 50 | 20,8%| 307,15+ 120,76

B3 n h ng(<h4@
205| 85,4%| 382,71 + 153,39
CaxP mmol?/L?) < 0,05

Tend 4, 4 mn 35|14,6% 310,94+ 111,64

Nhdn NK@&tg: L, Klotho trung b3nh kht'ng

c§c pho©n nh-m n“ng L, canxi m8u to’ ' n |
phospho titng v m®mphmsphotekmgs ncmaqgxi,
thblp hhn L8ng kW so v,i c¢c8c nh-m b3nh t
BIfn@l® ngkKldhot heo n“ng L, PTH c¢c_,a c8&c I
] Nh- m cth B  nh t LMCK 3
Nhém .
(n = 60) m Y $(n = 150) (n = 90)
PTH< 150 | TBN n Ll 552,89+ 160,49 | 431,66+ 156,68 343,35+141,08
~ pg/mL® P pté? < 0,0001; p%3< 0,0001; p** > 0,05
E | (r-192) n (%) 60(100) 120(80) 12(13,3)
< | pTHO150 | TBN nL 311,74+ 112,79| 308,55+ 14,46
% pg/mL(b) p p 2&3 S 0’05
X | (n=108) n (%) 30 (20) 78 (86,7)
P@b< 0,001 | P®@®> 0,05
Nhdn N@ntgKldhot rung b3nh ° ppgénhc do ph I}
c- 1T nghoa so v pgmph@©@mgl np -PiTH @hlFhdn
Ng€ ¢ 1'4i, trong nh-m | ¢ m8&u chu k8, K

n” ngKlothpgi . a hai phon .l _ p PTH (p > 0, 05)

-
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400

300

[\
o
=}

100

Nong d6 Klotho huyét thanh
(pg/mL)

379,09 £ 153,20

Nhém 25(OH)D < 30 ng/ml.

p > 0,05{-Test)

363,30 + 145,97

(n = 136)

Bi Wu 5IN” n3Kldthot h e o

Nhdn

b3 nh

Kxh®t n:

g c¢-

S.

Nhém 25(0OH)D > 30 ng/mL

(n=104)

n" (@H)D tlbng niAGb ~ n h
bn" h gKbothotiungn g h ¢

k

h§c

p h ©a5(QH)Dg: 1870 rBeyNY/hLO

Bl n@28 n gKldtho, PTH,250HDv " c¢&§c ch”™ s’ sin
c.a c8c L°i t€ ng nghi®°n c_ 1
Nhom | Klotho PTH 25(0OH)D | Canxi_hc | Phospho| CaxP
(pg/mL) | (pg/mL) | (ng/mL) | (mmol/L) | (mmol/L) | (mmol?/L?)
ch {60 |55289% 4350+ | 2780 | 232: 1,10+ 2,57 %
- 160,49 | 1390 6,90 0,10 017 0,43
Gn 1l 30 |497.95% 3730+ | 2190+ | 240+ 1,08+ 2,6+
’ 151,32 16,40 12,60 0,06 0,18 0,42
Gn 2| 30 | 49046% 3890+ | 2990+ | 241% 1,10+ 2,64 +
’ 183,16 11,90 10,00 0,10 0,17 0,42
Gn 3| 30 | 39517 6000 | 3240+ | 236+ 1,04+ 2,44 &
' 116,12 | 31,80 13,80 0,10 0,16 0,40
Gn a4l 30 | 33547% 11520+ | 2540+ | 2,33% 1,27+ 2,95 +
’ 98,23 89,30 14,40 0,14 0,25 0,55
cn sl 30 319,38 £| 21130+ 20,70 £ 2,33+ 1,46+ 3,39 +
’ 128,97 10300 12,20 0,19 0,31 0,72
313,19 +| 71030% 34,80 £ 2,22+ 1,80+ 3,98 =
LMCK | 90 12,44 705,60 17,30 0,20 0,62 1,39
p <0,001| <0,001 < 0,001 < 0,001 <0,001 < 0,001
Nhdn Q®t s, khg8§c bi t c¢- TKlothg PoHa t h°'
25(0OH)D, canxi m&u to”"n phfn chainxu cxh pnhho,s
cikcnh- m nghi °n c¢c. u.
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BIrn@®3®8 ng L, Klb€hwogit hleooins kho§ng x:

. S” r i . N” n M K
Nhom | posngx €hn S 8 % | tung bini mg/m) | P

Khoéng cé? 33 22 446,3 £ 153,7

BTM 1 y fu 69 46 424,2 + 164,8
on &1l 2 YIFu 36 24 356,7 + 137,4 > 0,05

’ 3 vy Jfu 11 7,3 364,2 + 134,0

4 vy JFu 1 0,7 -
Khoéng c6 4 4.4 303,2+ 75,1
1 yJu 29 | 32,2 306,6 + 123,3
LMCK 2 ylJlu 34 37,8 321,4+1134 > 0,05
3 yJju 21 23,3 300,5+114,1
4 yJu 2 2,2 421,7 + 285,9

Nhdn x®t :

- nh-m BTM i59i,ain  lhgiril 1 Kl otho cho t
khi s~ 1€ ng yJu t° i loUn kho8&ng x+€
gi.a c8c nh-m chea LYt T nghoa th’ K

- nh-m LMCK, n” ng Kl ot ho gi. c§
kho8ng x€hng kh8c nhau kh*ng ghi nhdn
BIn@4d 80 s §&nhKlothogig, 8, c§c nh-m b  nh nhon

t49i c¢c8c v tr2 Lo kibB&@e9%hhau nh-.

Voot Nhom N” n g Kldtho

) n % . p

BMD b nh n trung binh (pg/mL)

Lo«ng x 10 11,1 347,69+ 102,79

CSTL Thi JJu » 25 27,8 360,05+ 135,70 > 0,05
B3 nh I 55 61,1 345, 85+ 114,53
Lo«ng X 20 22,2 358,57+130,79

CXn Thi JJu » 40 44,5 338,40+£122,99 > 0,05
B3 nh b 30 | 33,3 359,75+105,73
Lo«ng x 10 11,1 316,18+ 94,38

To"n b ThiJu » 32 | 35,6 372,30+ 138,63 > 0,05
B3 nh I 48 53,3 342,18+ 107,45
Lo«ng X 21 23,3 359,02+ 127,49

Toan than Thi Ju » 42 | 46,7 337,02+ 123,02 > 0,05
B3 nh b 27 | 30,0 361,96+ 105,93
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Nhdn Kh®myg c- s, khgc bvQtn dfiaghdttungg h o a
binhgi . a ba nh-m |l o«ng x€hng, thiJJu x<€hn
(CSTL, CXn, to"n b, Xn) 60%igs nhne = 09 M) |
BIn@580 s §&nhKlothogig, 8, c§c nh-m b  nh nhon

tdi c8c v tr2 Lo kh8c nhau °~ nt
V'ootr Nhém N” n g Kldtho
; n % p
Mn X b’ nh n trung binh (pg/mL)
Lo«ng X 18 20,0 269,50+ 106,54
CSTL Thi Ju »y 31 34,4 328,78+ 142,62 > 0,05

B3nh tt 41 | 456 320,58+ 99,12
Lo«ng X 33 | 36,7 292,85+ 133,03
CXn Thi Ju » 40 44 4 321,19+ 110,37 > 0,05
B3nh tt 17 18,9 333,85+ 104,72
Lo«ng X 19 21,1 255,99+ 110,28
To"n Db Thi Ju »y 30 33,3 346,57+ 117,96 < 0,05
B3nh tt 41 45,6 315,27+114,24
Lo«ng X 36 40,0 297,91+ 132,46
Toan than Thi JJu » 40 44 .4 319,45+ 106,18 > 0,05
B3nh tt 14 15,6 334,59+ 114,40

Nhdn x®t :

-Khtng ¢- s, khg&c bi t Klethoiroghboas3nh’
ba nh-m | o«ng x€hng, thiJu x€hng v~ b3
toan than (p > 0,05).

-TYi v° tr2 KbBoXrmr,ung m¢ nth kh&§c bi t c¢-
banhém (0,09 , v. i nh-m | o«HKdahox im gn ikt blt NS o g\
thi Ju x€©hng v~ b3nh th<€ ng.
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3.2.2.n €ng cong ROC ca n'n g, Klotho trong phan bi t tinh tr Yhg gifm
m clcdquthdhvacacrilobhchuywt h- a kho&8ng x<€hng.
3.2.2.1. Gia tfL. yng cong ROC @n g i Klotho trong phan bM tinh tt ng gi m
moc I2c ¢ u thon

1,0

0,8}

Sensitivity
o
o

o
B

0,2 . BTM GB 3-5 (AUC = 0,806)
,’ BTM GB 3-5D (AUC = 0,832)
’/' — BTM GB 'I-2_ (so v&i nhdm chirng) (AUC = 0,604)
S === Reference Line
0'%.0 0,2 0.4 0,6 0,8 1,0
1 - Specificity

BiW  B.6.n €ng cong ROC'm g, Klotho trong phan bit tinh tithg gifm MLCT
Blng 326.Giatr ¢ ann g, Klothotrong phan bit tinh thg gifm MLCT vacac
g i abh b tihahdh mth

niown . n,
L KTC Ch n. |
M6 hinh AUC p c dut I M o VT
95% Youden|n hy |
(pg/mL) hi
Nh- m cvh i 0,5021
. 0,604| <0,05 4242 0,207 | 0,81 | 0,400
BTMGnli2 0,706
BTMGnO2v , 0,7471
. 0,806 | <0,01 390,8 0,475 | 0,808 | 0,667
BTM Gn3i5 0,864
BTMGnO2v 0,787i
B 0,832 | <0,01 3971 0,500 |0,800( 0,700
BTM G n3i5D 0,878

Nhdn AURQ :c_, a n ng L, Klotho huy/t th
c.a b nh thdn min, Q@GR wh bIGMEABMN: dB o ht h
Klotho ¢- kh[ ntng ph®©n bi t t t khi b’
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3.2.22. Gia trf'L. yng cong ROC gn g i Klotho trong phan bM tinh tt ng gt m
nh gi chnxi mauhiMi chah (< 2,10 mmol)

1,0 7
7
/,/
v
rd
rd
0,81 ol
4
/,/
4
4
> /’
'4: 0,6 B ,/
> rd
n 041 S
//,
4
td
s
4
0,2 i
L, Klotho (AUC = 0,655)
e PTH (AUC = 0,775)
,/ -—- Reference Line
0' 1 1 L 1
%,O 0,2 0,4 0,6 0,8 1,0

1 - Specificity
Bi Wu 71h"€ %h.g cocnga RROCOt hoow@g P @m bg Lt
canimauh i cbh” nh
Nhdn Sxo®tv:, i Kl ot ho, PTH c¢- khl nktng p
hi " u ch"nh t°t hhn, trong khi KIlotho ch
3.2.23. Gia trflL_yng cong ROC @n g i Hlothotrong phan bMtinhtt ngt £ n g
phosphomau (> 1,78 mmol/L)

1,0 7
s
I’,
,/
4
0,81 e
I’
I”
s
,I
.“? 0.6 e
> Ed
So04f v
I’,
4
,/
0,21 e
S Klotho (AUC = 0,654)
il PTH (AUC = 0,839)
,/ -=-=- Reference Line
0' A I 1 1
?),O 0,2 0.4 0,6 0,8 1,0

1 - Specificity
Bi Wu 8h™€ 3.g c ocn ¢Hot@PTHt r ong ph@m Ipidots p ho
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Nhdn Sxo®tv:, i Klotho, PTH c¢c- gi 8§ tr p
ttng phospho m8u, trong khi Klotho ch”
3.2.24. Gia tlL yng cong ROC 6n g i Hlothotrong phan bMtinhtt ngt £ n g
PTH mau (>150 pg/mL)

1,0 7
7’
”/
4
4
4
0.8} il
V4
/,/
4
e
’/
_.E‘ 0,6 g
> U4
&o,4} p
///
'd
v
v
4
0,2} ’,’
v
i Klotho (AUC = 0,712)
/’ —-—- Reference Line
0', 1 1 Il 1
%,0 0,2 0.4 0,6 0,8 1,0

1 - Specificity

Bi Wu 9lh™€ %.g c ocn d¢dotho@ahgt r ong @ H@WHNMAG = t
Nhdn xét:N"'n g, Kiothoco6kint ng pthkt@nbttithithg t tng PT
maugianhobmbnh nh©n c¢- v~ khtng ttng PTH.
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3.3.M" | LIEN QUAN GI " AN NG _nKLOTHO HUY €T THANH V_ |
M CL CCBUTHxXN, M. TS YeUT KHOCNG XhuMNG, nM
XhuNG VérsmMmYeUT KHAC, B"'NHNHANB NHTHxN My N

33.1.T€hng qammg, dotho v icacypt trong nhém BTM
3.3.1.1.T . _ng w@ar@mg iddlotho vai cac yu tXlam sang, on lam sang,
yjutXk ho8ng x_ _ng trong nh-m BTM
BIn@7B€hng quan Kothovwa” nCc §ig Kho&ng x<€hng
yJJu t° 1 ©m s" Mg trong nh-m B’
YJ]u Klotho | Canxi_hc | Phospho| Cax P PTH | 25(OH)D
10,15 0,08 10,04 10,06 0,15 0,08
Tu |
0,06 0,31 0,66 0,46 0,08 0,36
0,06 10,01 10,09 10,09 0,05 10,13
BMI
0,44 0,88 0,30 0,29 0,52 0,12
10,14 0,05 0,09 0,08 0,32 0,001
HATT
0,09 0,59 0,27 0,34 | <0,001 0,99
0,02 10,07 0,02 0,002 0,22 0,10
HATTr
0,84 0,38 0,81 0,98 0,008 0,21
Nhdn x®t :

-Ch€a t3m thbly m i t €hng quakiothev-, iT n
c8c yJu t° | ©m s"ng trong nh-m b nh th
-N“ng L, PTH ¢c- m i t<€hng quan thudn

T nghoa th  ng k°.
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BIn@8&B€hggan gi_ KothoVngc &8¢ kho8wngi x€bag

yJu t° c¢cdn | ©m s"ng trong nh-m
YJJu t "|Klotho | Canxi_hc| Phospho| CaxP | PTH |25(OH)D
o r 0,31 0,21 10,44 10,38 | 10,58 0,14
H
p | <0,001| 0,01 <0,001 | <0,001 | <0,001| 0,08
r 0,13 10,26 10,21 10,25 | 10,18 0,61
Albumin
p | 012 0,002 <0,001 0,02 0,03 | <0,001
r | 10,39 | 10,22 0,5 0,45 0,7 10,14
Ure
p | <0,001| 0,007 <0,001 | <0,001 |<0,001| 0,10
r | 10,46 | 10,19 0,49 0,44 0,74 10,11
Creatinin
p | <0,001| 0,20 <0,001 | <0,001 | <0,001| 0,18
r 0,45 0,23 10,44 10,39 | 10,61 0,02
MLCT
p | <0,001| 0,004 <0,001 | <0,001 |<0,001| 0,78
r | 10,03 0,16 0,1 015 |10,01| 710,23
Cholesterol
p | 0,69 0,05 0,22 0,07 0,89 0,004
_ _ r 0,08 0,15 10,07 10,05 | 10,08 | 10,12
Triglycerid
p | 035 0,08 0,43 0,58 0,35 0,14
r 0,03 0,02 10,04 0 10,17 | 10,05
HDL-C
p | 0,73 0,85 0,66 0,92 0,04 0,57
r 0,03 0,14 0,12 0,16 0 10,23
LDL-C
P 73 0,10 0,14 0,05 0,93 0,005
Nhdn x®t :
-N” n gKldthot €hng quan thudn c¢c- T nghoa t
v n"ng L., hemoglobin, L“ng th i t+€hng

nh-m b " nh nh©n b nh thdn mUn
-N“ " ng L, canxi m8u hi u ch” nh t<€hng q

I hemoglobin, MLCT, LY"ng th i t€hng q
ure, creatinin mau.
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ao

-N" ng L, ,phédsphe” canxi x tpaghomsgp lgai,anP T

c- I nghoa th  ng k° v, i ure Vv~ creatini
| ¢ c¢cfu thdn, hemoglobin, albumin m8u.

-N* n g25(OH)Dt €hng quan thudn c- Tabuminhoa
mau LY ng th' i t €©hnggcholegtenol vADLRC hcuhy Jvt.. it h a n

BIn@9.B€hng quan gi_a c8c yJunh- m kbhongm gt h

Kho8ng xKlotho | Canxi_hc | Phospho| CaxP | PTH | 25(0OH)D
r - 0,08 10,13 [ 10,11 | 10,37 | 0,004
Klotho
p - 0,35 0,12 0,17 | <0,00L 0,96
r 0,08 - 10,08 0,14 [ 10,23 | 10,11
Canxi_hc
p 0,35 - 0,32 0,10 | 0,005 0,18
r 10,13 | 10,08 - 0,97 | 0,35 10,24
Phospho
p 0,12 0,32 - <0,001 | <0,001| 0,003
r 10,11 0,14 0,97 - 0,30 10,26
CaxP
P 0,17 0,10 <0,001 - <0,001| 0,002
r 10,37 | 10,23 0,35 0,30 - 10,24
PTH
p |<0,001, 0,005 0,000 | 0,000 - 0,003
r 0,004 | 10,11 10,24 | 10,26 | 10,24 -
25(0OH)D
p 0,96 0,18 0,003 | 0,002 | 0,003 -

Nhdn x®t :

-N” n gKldthot €hng quan ngh ch ¢- T nghoa
khtng ghi nhdn m" i t €hng quan v _ i canx
phospho25(OH)D.

-N“ " ng L, canxi 2®HDh€hngchuam mgh ch
-N“ " ng L, phospho,xpmDHK,phtoz ad ehsi’'g qarani
v t<€ehng qu2a@HDgh ch v_ i
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33.12T_ . ng gau aNipTécoret i3Vt r 2wi Klothoe nhdm BTMG n31 5
BIn@0Bh©n t2ch tehmgKlothahaury /Jgi tehanH- v,
scoret Ui 3 v BTMGnLBN=90nh- m
Virz L Bi/h s r p
CSTL TI\-/lsréo)r(e 88:; 8;;
cxn Mn X 0,004 0,97
’ T-score 0,02 0,86
T8 X0 T-score 002 083
Nhdn Kh®&tng ghi nhdn m i t€hng
x€ehndg-scoret Yi 3 v tr2 Lo

thanh (p > 0,05).

3.3.1.3.Phén tich i1 quy tuyM

trong nhdm BTM

guan

c

( CXn ,KlothoBhXury,/JJt CS

t 2 n hin diba Kothb va cac yu tXlién quan

BIrn@lB quy tuyJ/n t2nh L hn L BKohotrongs c
nhdbmb™ nh t hdn mUn

Ch" s’ Hng|H s| R R? p
Tu i 534,465| 11,976 | 0,193 | 0,037| 0,02
BMI 334,353| 3,098 | 0,056 | 0,003| 0,50
HATT 626,695| 11,634 | 0,153 | 0,023| 0,06
HATTr 408,794| 10,014 | 0,001 | 0,000 0,99
Hemoglobin 144,569| 20,969 | 0,277 | 0,077| 0,001
Albumin 323,193| 2,167 | 0,092 | 0,008| 0,262
Cholesterol 419, 269| 12,364 | 0,025 | 0,001| 0,759
Triglycerid 407,741| 10,029 | 0,000 | 0,000| 0,989
HDL-C 397,035 8,618 | 0,022 | 0,000| 0,789
LDL-C 417, 476| 13,554 | 0,030 | 0,001, 0,715
Ure 501,072 18,514 | 0,387 | 0,15 | <0,001
Creatinin 488,524 | 10,401 | 0,407 | 0,166| <0,001
MLCT 305776 | 2,084 0,454 | 0,206 | <0,00L
Canxi hc 51,505 | 150,625| 0,126 | 0,016| 0,124
Phospho 511,431|187,205| 0,150 | 0,023| 0,066
CaxP 485,467 |127,735| 0,109 | 0,012| 0,186
PTH 461,276| 10,579 | 0,337 | 0,113| <0,001
25(0OH)D 408,580| 10,035 | 0,003 | 0,000| 0,971
S’ | € n g I | g 452064 | 137,402|10,212| 0,045| 0,009
Mn X CSTL 333,897| 17,139 | 0,031 | 0,001| 0,773
Mn X CXn 347,957 3,167 | 0,004 | 0,000| 0,972
Mn X TBXn 353,222 | 14,058 | 0,006 | 0,000| 0,958

y Ju
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C§c ph©n t2ch h”i quy L°i v,i mdt L  x
b nh thdn ni8n giai LoYn 3

Nhdn CoO®t/Ju t°~ c¢c- t8c L, ng c¢c- T nghoa
Klothol ©  temogiobinure, creatinin, MLCTvaPTHs ~ | € ng r i | c

x€ehhgpng L- biJn ¢c- h s’ t SARGEOPH.an c:
nghoa | 06%c s L fma3Klotholi~ gdo§ ML CT , credtinin/jp t |

(R? = 0,166),ure (R = 0,150), PTH (R= 0,113) hemoglobin (R=0,077) s~ | €° n g
r i loUn khRe@Ulv xShmiglp ( Rh=H037). "~ tu i (R
1000 y=-8,51x+501 R:=0,15
q®
800 °
Sp0

Néng d6 Klotho huyét thanh
(pg/ml)

Néng do Ure mau (mmol/L)
Bi Wu l&f€Bagan tuy/n tRahbv giurae nmw L nh
Nhdn PR®hngt €hgugahn t uy /Jn t Klothovagiiema n~ n
nh- myBBM51xv+i5606% €, 1B t nomgKldthevay | -

x la ure mau.

1000 y=2,084x + 305,6 R*=10,2006

o]
o
(=]

Néng d6 Klotho huyét thanh
(pg/mL)

0 25 50 75 100 125
Muic loc ciu thin (mL/ph/1,73 m? da)

Bi Wu 1Y€Bggan tuy/n t KlothovagiiCTa mhngn IBTM
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Qap

Nhdn PR@®&hngt €hgiigpahn t uy JJjn t KlothovagMLCTa n  r
‘nhomBTM:y =2 84x +5 ,860 i h?¥=0206t rRP n g nl n g Kldtho "
va x laMLCT.

1000 y=-0,58x+461 R*=0,113

Néng d6 Klotho huyét thanh
(pg/mL)

0 100 200 300 400 500 600
Noéng d6 PTH mau (pg/mL)
Bi Wu 12f€Bagan tuy/n tRothtiw giPTaH nméug ‘L nh -
Nhdn PR@hngt hdwgan tuyJ/n t KwothovgPTHa n”
m&§u - nh- mOBBM:x w i éi= O, 1R 3 t nonngg LL -
Klothova x la PTH mau.
3.3.1.4.Phan tich K1 quy tuym t 2 n Mn gillaKlothoiva cac Yu tXlién quan
trong nhom BTM
BIn@2KB i quy tuy/n t2nh [Ldmbhndgkoth@e §c vy J]
trong nhém BTM

cnt s Hung s | H s’ t ,
(Che€ea chd (ChuXn

Hung s’ 307,517 3,061 0,003
MLCT (ml/ph/1,73 rd) 2,172 0,487 4,583 | <0,001
Hemoglobin (g/dL) 11,357 10,027 10,188 | 0,851
Tu i (nkm) 0,171 0,014 0,202 | 0,840

Nhdn W®t :h° s~ t<€hng quan chung R = 0,
Hemoglobin v" tu i gili th2ch LKDdtho kho!

Trong ph©n t2ch h” i7ygjuy tt uyjn ct 2xm8hc LLhm h
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kW Kidlw(p < 0,05). Tuy nhi°n, trong m! nh
| i ba yJu t° g m MLCT, Hemoglobin v~ t
tuy/n), v.i T nghoa th ngOR1). chung c. a
Ph€hng tr3nh h”i quy Lfy L., L€ c x8§c
N” n g Kldtho (pg/mL) = 2,172 x MLCT (mL/ph/1,73 m?)i 1,357x
Hemoglobin(g/dL) + 0, 1 7 1( nit +#iBQr,517

KJt qul 3RdhobfFhély3MLCT ¢c- h° s’ Bet e

nhblt trong ba yJju t° , cho t hbly Kibteoy | ~
Ngo“ i ra, trongbpmBn3MECh dlihmg bd Jjnt €hng
v, Klotho( R = 0,454) v° gi [Ii t hklothd, trohigekhic 2 0
Hemogl obin v™ tu i ¢- t8c L,  ng rblt nh, |,

3.3.1.5.Phéan tich K1 quy giva Klotho vai Mn X T-score va tinh tr ng loang

X __ amhémBTM

BIn@3®B i quy tuy/n Kothathbil/hm Lbhicd]nl d&p) av,
scoret Ui vcs8tcr 2 RBIMGn 18h=290)

Hung | H s R R? P
MnX c¢c, a C 0,643 0 0,004 0 0,972
T-scorec, a CX 11,685 0 0,019 0 0,857
MnX c¢c,a T 0,797 0 0,006 0 0,958
T-scorec, a TB 10957 0 0,023 0,001 | 0,833
MnX tU4Yi C 0,920 0 0,019 0 0,773
T-scorec, a CS 10,665 0 0,014 0 0,892

Nhdn Pxh@tn: t2ch h”i quy tuy/ln t2nh Lhn
c- T nghoa th HKogotkdty @ti _ tah aan m gv L T-scdre L |
t49i c¢8&c v tr2 CXn, TBXn, CSTL (p > 0, (
( R]) t hblglgthokhong hbplyh h<€ ng L&8ng kW L/n
BTMGn 371 5.
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BIn@4B i quy Il ogistic Lhn bi/Jn gi. a
v' n_ Kaholbi Jn LnhanBTMGn) 315 ((n =

C§c bi| B Wald p Exp (B) (OR) KTC 95%

Klotho 0,001 0,16 0,689 1,001 0,9971 1,005

t 3
90

Nhdn Pxh&tn: t2ch h”i quy logistic Lhn b

T nghoa th’  nKlothdhugyi/jta tnh'amngh Lv.” t 3 nh

BTMGn 3(ip5 = 0,689). Gi & tr  ORTXHche"

t hKlgthok htng ¢c- [nh h€ ng L&8ng kW L/n
Gn 3715

332T€hng qaramg, dlotho v icacypt trong nhém BTMT ¢ méau
chu k8

3.3.21.T.  ng woar@mgiddlotho vai cac yu tXlam sang, on lam sang,
yutXk ho8ng x_ _ ngXtduechu¢g nh- m |

tryg
1
ngu

BIn@®5B€hng quan Kothow nC §ig Kh o § n gchcx €hn g

yJJu t° 1 ©m s"ng trong nh-m
Kho8ng 3Klotho | Canxi_hc | Phospho| CaxP | PTH | 25(0OH)D
Ty r | 0,04 0,14 10,41 10,38 | 10,08 | 10,18
u i
p| 0,71 0,20 <0,001 | <0,001 | 0,47 0,09
M r | 0,11 10,03 10,10 10,09 0,03 10,01
p| 0,30 0,78 0,36 0,39 0,81 0,17
r | 10,07 10,09 0,08 0,05 0,13 10,08
HATT
p| 0,54 0,38 0,45 0,63 0,23 0,44
r | 10,10 10,17 0,27 0,22 0,006 0,07
HATTr
p| 037 0,12 0,01 0,04 0,95 0,52
Th™ i r | 10,29 0,35 0,02 0,11 0,63 0,10
| " ¢ m p| 0,005 0,001 0,85 0,32 |<0,001, 0,37

Nhdn x®t :

C

-N* n gKlothot €hng quan ngh  ch ¢- T nghoa
-N“ " ng L., canxi,PTHgndaut ®¥hng gbanht hudn c¢-

k° v.,i th i gian | ¢ m§u.
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-N* ng L ,tp2hcohs psh'o canx it &h mpgt dysupdhmo cc - Tm’
th " ng k° v.,i huy/jt &8p tOmghr€hnyg, i Liogi
BIn®6.B€hng quan gi_a n ng L, K, oit hom§ow"
yJJu t° c¢cdn | ©m s“"ng trong nh-m
Kho8ng jKlotho | Canxi_hc | Phospho| CaxP | PTH | 25(OH)D
o 0,34 10,16 0,18 0,14 10,15 10,09
Hemoglobin
p | <0,001 0,14 0,09 0,20 0,15 0,40
_ r 0,03 0,05 0,27 0,27 0,08 0,36
Albumin
p 0,80 0,64 0,01 0,009 0,44 0,001
U r | 10,06 10,21 0,53 0,47 0,03 0,19
re
p| 061 0,051 <0,001 | <0,001 | 0,81 0,07
o r | 0,001 10,14 0,47 0,45 0,21 0,17
Creatinin
p| 099 0,20 <0,001 | <0,001 | 0,046 0,10
r 0,09 0,09 10,33 10,3 |[10,071| 10,04
MLCT
p 0,36 0,38 0,001 0,003 0,5 0,71
r | 10,03 0,03 10,03 10,02 0,01 10,22
Cholesterol
p 0,78 0,78 0,8 0,86 0,89 0,04
_ . r 0,03 10,07 0,07 0,06 0,01 10,35
Triglycerid
p 0,79 0,51 0,54 0,59 0,92 0,001
r | 10,14 0,08 10,17 10,19 0,004 0,32
HDL-C
p 0,42 0,64 0,32 0,27 0,98 0,06
r 0,04 0,05 0,02 0,03 0,07 10,17
LDL-C
p 0,71 0,68 0,88 0,8 0,53 0,12
Nhdn x®t :
-N” n gKlothot €hng quan thudn c¢- T nghoa t6&h
khing ghi nhdn m i t<€hng qulipihmau., i al bum
-N" " ng L., m8higs phRaxphosphoc c atm®hng quan t ht
nghoa th ng k° v, i nmawgt €hnal dwmWLCT.g u'r @k
-N“ " ng L, PTH t<€hng quan thudn c¢c. T ng
-N¥ n g250OH)Dt €hng quan thudn c¢c- T nghoa |

t €hng

quan

n g ¢holesterol variglycerde nmag

L.
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B n@®7B€hng quan gi_.a c8c y/funtiM@k ho8ng

Kho8ng Klotho | Canxi_hc | Phospho| CaxP | PTH | 25(OH)D
r - 10,17 10,09 10,12 | 10,17 10,04
Klotho
p - 0,11 0,40 0,28 0,10 0,72
r 10,17 - 10,04 0,20 0,25 0,09
Canxi_hc
p 0,11 - 0,74 0,06 0,02 0,38
r 10,09 10,04 - 0,97 0,20 0,02
Phospho
p 0,40 0,74 - <0,001| 0,07 0,87
r 0,12 0,20 0,97 - 0,26 0,03
CaxP
p 0,28 0,06 <0,001 - 0,02 0,76
r 10,17 0,25 0,20 0,26 - 0,02
PTH
p 0,10 0,02 0,07 0,02 - 0,88
r 10,04 0,09 0,02 0,03 0,02 -
25(0H)D
p 0,72 0,38 0,87 0,76 0,88 -
Nhdn x®t :
-N* ngKldhok htng ¢c- m i t<€hng quanmaa- I
hi u,clhphomBpho, t2ch s 250HBXxi x phospho
-N“ng L, PTH t<€hng quan thudn c¢c- T ni
hi " u ch"nh v" t2ch s canxi x phospho.

3.322T_. . ng qa aMpDécoreti3vit r 2vai Klatho e nhom LMCK
BIn@8Bh©n t2ch t €hn Klothahaury fJgi _teh am hn ov . Li
vaT-scoret Yi 3 ~\nhomlitMCK (n4.90)

Vitrz L Bi/hs r p
Mn X 0,13 0,24
CSTL
T-score 0,13 0,24
Mn X 0,12 0,25
CXn
T-score 0,12 0,27
Mn X 0,12 0,27
TBXn
T-score 0,11 0,31




Nhdn Kh&tn:g
X €hn g-scoréet 4i 3
thanh (p > 0,05).

3.3.2.3.Phan tich i1 quy tuyn
trong nhom BTM Bc méau chu 18

ghi

102

nhdn
tr?2

m’
Lo

[ t €ehng

guan c
( CXn ,KlothioBhurny,/JJt CS

t 2 n htn diba Kothb va cac yu tXlién quan

BIrn@aB i quy tuyJ/n t2nh LIhAKothde jn c§&c
trong nh-m BTM | ¢ m8u chu k
Ch" s’ Hung|H s| R R? P
Tu i 287,235 | 0,417 0,053 | 0,003 | 0,62
BMI 210,405 | 4,507 0,110 | 0,012 | 0,30
HATT 379,341 | 10,449 | 0,066 | 0,004 | 0,54
HATTr 433,360 | 11,423 | 0,104 | 0,011 | 0,33
Hemoglobin 113,569 | 30,377 | 0,339 | 0,115 | 0,001
Albumin 409,024 | 12,564 | 0,065 | 0,004 | 0,54
Chdesterol 330,355| 14,322 | 0,043 | 0,002 | 0,69
Triglycerid 315,246 | 11,052 | 0,017 | 0,000 | 0,87
HDL-C 393,893 |179,738| 0,164 | 0,027 | 0,34
LDL-C 308,891 | 1,831 0,014 | 0,000 | 0,90
Ure 342,449 | 11,190 | 0,080 | 0,006 | 0,46
Creatinin 330,267 | 10,019 | 0,041 | 0,002 | 0,70
MLCT 283,014 | 6,497 0,095 0,0® 0,36
Canxi_hc 504,039 | 185,916| 0,148 | 0,022 | 0,16
Phospho 345,169 (117,799 0,094 | 0,009 | 0,38
Cax P 354,819 | 110,458/ 0,123 | 0,015 | 0,25
PTH 333,313 | 10,028 | 0,169 | 0,029 | 0,11
25(0OH)D 319,453 | 10,180 | 0,026 | 0,001 | 0,81
S’ | € n g r i 301,933 | 6,031 0,046 0,002 | 0,666
Th® i gian | ¢ | 347,247 |10,729| 0,249 | 0,062 | 0,018
Th® i gb anhmdc 371,100 | 10,614 | 0,219 | 0,048 | 0,038
Mn X CXn 257,230 | 96,952 | 0,121 | 0,015 | 0,25
Mn X TBXn 243,295 | 95,389 | 0,142 | 0,020 | 0,18
MnX CSTL 237,189 | 87,962 | 0,119 | 0,014 | 0,27
Nhdn &®thha yJ/Ju t° t8c L, ng c¢c- T ngho:
Klothoo bao g"  m hemoglobin, th™ i gian | ¢
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Trong L -, hemogl obi n c¢- Kiotho(R&&38% & =quan
0,115), nghoa |~ 1Kloth&% st h W hlaiy® n" du ann nlg
TiJJp theo |~ th i gian | ¢ m8u (R] = 0
min (R] = 0, 048)
700 y=3038x- 1357 RI= 0115
°

600

Néng d6 Klotho huyét thanh
(pg/mL)

Néng dé6 Hemoglobin (g/dL)

Bi Wu 13¥€emBggan t uy /Kiothdvahnehmayg!l . cabi n m8&u ° n
Nhdn PBPh&th:ng ttehyymhn tuy/n t2 Klothoga . a |
hemogl obin m&§u " 30hBBEX ,WVMTK:h?=y £ 1R5 tr o

ylan’ n g Klthov ©~ x| “"hemwglabig méi,
00l o y=-073x+34725 R =0,062
oo ®
s00f @ o ¢

Néng dé Klotho huyét thanh
(pg/mL)

0 50 100 150 200
Thai gian loc mau (thang)

Bi Wu 141 €Bgugnt uy Jjn Kbtk " git hai ugi aarh - Im d MEK

Nhdn Ph@®hngt ©€hdigehn t uyJ/n t Kiethovgi tah n
gian | ¢ m8u “i0n 7 Bnodk 7TiyMBK :h?=y0,82t rRong L - vy
n ngKlthov™ x |~ th> i gian | ¢ m8§u.
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3
(]
(=)

y=-0,61x+371,10 R*=0,048

(=N
o
(=]

Néng dé Klotho huyét thanh (pg/ml)

0 50 100 150 200
Thoi gian mic BTM (thang)

Bi Wu 13T €Bggan t uy /Kiothevv'nht hgii_. agi an mdec E

LMCK
Nhdn Po®hngt tthdugdan tuy/n t 2Kiothovgi _tah’ ni
gi an mdc BTM ° i0h6mxLMCR7 hy=D@8t rRPng L -
lan” ngKidthov™ x |~ th> i gian mdc BTM

3.3.2.4.Phan tich K1 quy tuym t 2 n Mn gillaKlothoiva cac yu tXlién quan
trong nhom BTM Bc méau chu 18

ao

Sau khi th ¢ hi° ' n ph®©n t2ch h”i quy
mdc b nh v° th i gian | ¢ m8&u, k/Jt qurTl
blfo L[fm t2nh La ¢, ng tuyl/Jn. Do L-, L W

n“y L€ cbihgay/tt hglp ,t @M ko]€hmal h” i quy
nh€ sau:
Brng0B i quy tuy/n t2nh L gkothbtiong nhonkCGK vy J] u

ch' s Hung s’ H s 1 t )
(Che€a chu| (ChuXn

Hung s 238,123 1,478 0,143
Th® i gi alf 10,655 10,224 12,167 | 0,033
Hemoglobin 26,180 0,292 2,905 0,005
HATTr 12,084 10,152 11.508 | 0,135

Nhdn x®t:

V.i h s t€hng quan chung R = 0,413

mau, Hemoglobinvh uy JJjt 8 p gti@m ttrh€krhg L€ ¢ 17, 0%



L Klotho.

m: h3nh h” quy La bifJn, ch’
huy/lt 8p kth@mgt rb€hifg@ ¢, ng tuy/]n
Klotho (p[ANOVA] < 0,001).

Ph€hng tr3nh I quy bi Wu di,

Trong

phon
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t2ch h” i
c- [nhch€l nmghddmt h gkiotho (g € 0,05). Tuy nhién, trong

N'ng, Kl ot(lpg / #ilD) 6I5THhi
He mo g l(og/ithd ) OT8HAT T(rmmHg ) 238, 123

K/ [gqbng 40X.hobft e moglhohBat & - =
trondu bta8 cy gUnKIl ot hMgo "bingr3a3,. Hemog!l obi n ¢

t €hng

2 ¢ v

qudin ( Rae
m8uligit h2 ch h@a,y2 %iKE ot hd Wiy
.@-g X irmhng | G i

quy

, N
v

n m’

tuyl/Jn t 27

qi k
c ¥2n g

glica nm@luh &n g2)61 180

O 3 8 8 Fcc 1 1L, i %,
8 p

M, Hh2 |-

“ir ghcgnkhi
t @m ntgr Eh pg
t ha cm! chBhrgh QD@L - |,

Hemogl obin (pi =giiearmn@m) (v  =tMmM, ©33) hghdb
tmg k¢ BEhh hme@hlL shay_akl ot ho
3.3.2.5Phan tich K1 quy givaKlothovai Mn XT-scorevatinhttngl o«ng X_ _ n
€ nhém LMCK

BInegtlB i quy tuyJ/n HKothathbil/hm Lbid]nl &p), av

vaT-scoret Ui ¢ 8§ ¢ nhdmLMCK 2 L o
Bi jn s| H<3ung H s~ R R? P
MnX ¢, a C 0,53 0 0,121 0,015 | 0,254
T-scorec, a CX 12513 0,001 0,108 0,012 | 0,312
MnX ¢, a T 0,667 0 0,142 0,02 0,182
T-scorec, a TB 11764 0,001 0,13 0,017 | 0,221
Mn X t 4i C 0,814 0 0,119 0,014 | 0,265
T-scorec, a CS§ 11,707 0,001 0,115 0,013 | 0,279
Nhdn Ph@n: t2ch h”i quy tuyJ/n t2nh Lhn

T nghoa th neglothohugijt at hamp N T-stofet UL, c§€
v tr2 CXn, TBXn, CSTL (p > 0,05). H s
cho HKlothctkyh: ng [nh h€ ng L8&8ng kW LJn mdt I
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BIrngi2B i quy Il ogistic Lhn bi/Jn gi_a t?3,

v’ n” Kagho(lbi Jn L, c Idp) ° nh-m LN
Csc bi| B Wald p | Exp(B)(OR)| KTC 95%
Klotho 0,002 1,006 0,316 0,998 0,994 1,002

Nhdn Pxh@tn: t2ch h¥i quy logistic Lhn b
T nghoa th’  nglothdhugyi/jta tnh'amngh Lv.” t3nh tr 4
LMCK (p = 0,316). Gi§ tr OR,RBlg) xtha
Klothok ht ng ¢ - Fnh h€e ng L8&8ng kW LJn nguy
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Ch€ehng 4
BAN LUx N

Qua nghién cu n'n g, Klotho huy/} thanh va i lién quanv. im ts r i
loch kho&8ng x€hn gqg@ghiéh cu, cBUBEOI &b mt s ban luh sau:
41nnC gMC An I THh NGNGHIENC U
41.1.nH Mhichung

nH WhvQtu i ¢ a cac nhom nghién cu

Trong nghién cu ¢ a chung toi, tui trung binh ¢a nhém chng 160,02+
9,52 nhém bnh thah mth 1464,17+ 15,26va nhom LMCK 1862,20+ 1491; khéng

c6s khachbit ¢ - T nqké Wtg agi & 08 nhomnghiénw ( p>0,"05) .
bnh nhOnic5evaklil nnhiig88tu i.
Sosanh vinghiéncu tr o@titru® binhca ch¥%ng t 1 Cc

NghiencugaNguynHu VI @Q@nanrgg FGF23 va milién quanv, i cac
riloth kho§ntgr X ehdmgd th 6 4 i khge'®hh (nhém chng),
8bnh nhon BUY MBg Lgai Fa i 50 ccméava b1'mh nhan BTM
LMCK cho thBy tu i trung binh nhémchng | ° 50, 33 N dntuy 58,
|a 54,8 + 14,62 va nhom LMCK 12 49,23 + 14,31, khéng céigic bit T ngghoa t
ké gi a cac nhém (p>0,058]. Nghién cu ¢ a Nguy n Hoang Thanh VaaQn' ng
I betacrosslaps va hormon tify och giap” b nhnhanbnhtdhmth githi Lo
cu itrén 186 bnh nhan,gm 5 9" imhgnechng, 61 bnhnharB TM g i%esi L o
L @ tf b[ot nva 66 bnh nharBTM LMCK ghi nhdh tu i trung binh nhém chng
| = 47,03 N QLtdh[dtH Ja5H74 + 18,6Q°vaa nhobMCK 13 48,94 +
14,45[11]. Tr ong k hd nghiéncuquct]lUcétui trung b3 nh
hotb t ©hn g, i ¢hédb Wigrac\glr Sarah Seiler nghién a N n g, Klotho
huylthanhtrén 321'm h nh ©n BY MPhg Lgai Fa 4 thalthsy tu i trung
binh ¢ a b nh nhan la 65,5 + 12 [136]. Nghién cu ¢ a Ling Yu vQm' i quan h
gi aKlothov ©  xah, ry mth trén330 b nh nhanLMCK ghi nhdh U i trung
binh ¢ a b nh nhan 1a 63,43 + 12,76 i165].

Tu itrung binhtrong nghiéncica c h¥%ng t ! iicactacgitrinthn s o
n &, coétbdo b nhvi nnghiéencu |  Ide KhoayinhiQ b nh nhan In tu i,
cungvivic chbinckisefe b, Lomwvachkl "hgEc m&we L€
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c[ithi n, gitp kéo daifu th . CAc nghiéncuquctjcétii trung b3 nh

thWphln anh khac bt vQdcht va h thngy v} Tuila yjuf quan trng [nh
ha g t’'ing BTMIvaEbih ch ng CKD-MBD; n°'n g, Klotho gifm theo tui
dogimbMWihin gen v~ ttn'gtbed ngahshsVi e ty i trang a
binh cao trong nghién a ¢ a ching tdi c6 tMbop pin gili thich nn g, Klotho
thip , Fo il t° nhoém LMCK.

nH Vih g itinh trong nghiénc u

VQphan gii tinh ¢ a nhém nghién ai,” nhém chng c6t I nam/n 1a 30/30
(50/50%), nhém ’mh thch mth 14 93/57 (62/38%), nhérnd mau chu & 1a 46/44
(51,1/48,9%). Khong co s khac bitc - T v@gg itiighai a cac nhém nghién a.

Kifgun~ vy t @bwnignhi@ nghiéncu t r om bighién@u ¢ a
NguynHu VI Quadig!l gamigiiahifm L a nim chng (59,4%)
va nhom’lc méau chu B (55,7%)n h ‘€kh@ng cé s khéac bit vQgi i gi a 2 nhém
L' Qu tr va nhom chng [8]. Nghién ¢ u ¢ a Nguy n Hoang Thanh Van chobi t
I namgii cao, ghitvrit ngcng 100 namva 86 nt [ n trongt ng
nhom cé s khac bit, nhdmchng ( 4 4, 0 7 @)tr, blo h (3%B4%)j va
nhém LMCK (54,55%)Tuy nhién, tI nam n khéng cé s khac bit trong 02 nhém
bnh[11]. Cactac ik h§c c i/ha@ftcehonmk € { I8oang Bli Bo
nghiencuchc n t djgechgidpy BNsuytthmth gitai 4 L o'kkea
mau chu Bcot I n /nam= 65/99[1]. Cac nghiéncuquictJc | n g Jkgolo
t ©h.n Nghién c u ¢ a Rotondi co'tI nam van kha can Bag v i 37 nam va 31
n trongtngs 68 b nh nhan133]. Tac gif Sarah Seiler ghirdnt ' n gi ithgp

h hn LVgchign 3&9%tng S b nh nhan, va tl nay khong khac bt L 8\h g

gia c¢ §c thgintatich méhd136].

Nghién cu ¢ achung tdighintht | nam/n k h § t @dn migdm Bhng
va nhoml ¢ mau chu B, tuy nhién nhoémb nh thdh mth, nam gi i chi/in €4
( 62%), dacHgmégcut t r ong e, phuhg g idchtnb@h thh
mth  trg@p namgii.Phanbgii t 2 n hicéan®agn ghdri LMCK va
nhém chng gitp M chlsai s doyu t gi i.

nHo Wihich's BMI ¢ acac nhom nghién cu

VQch' s nhan teb ¢ a nhém nghién a, chiing téghi nhdh BMI trung binh
nhombnhthdhmth cao h hn ¢ i-nhdm chng Vagredom EMCK BMI
trung binh ca nhdom nghién ai IFn * |t I®&nhom chng22,78+ 153, nhdm BTM la

t

c

Kk
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23,67+ 2,82va nhom LMCK 322,80+ 2,8 kg/n?. KJ} qul trén, theo chidng t6i, cé

thW i ° n Jjgngayén nbian chinh gayrhthdhmth | ° L &ng t mEE L €
L'i kicacrivlothchuyd h- a nh©htjtchg Bdi©an., d
Sovicacnghiéncu t r oBMItrog nghiencuca ch¥ng t i cC

Nghién ¢ u ¢ a Nguy n Hoang Thanh Vanho tisf khéng c6 s khac bit L 8h g k
vOBMI gi. a cac nhonv, i BMInhémchng 19, 51 KN Qatf, bfofnlanh - m
19,52 + 2,25 va nhém LMCK la 18,76 + 2,83%0,05)[11]. Nghién ¢ u ¢ a Nguy n
Thanh Minh ghi nbh s khéc bit gi a BMI nhom bnhla 21,71 + 3,25 va nhom
ch ngcotr s 23,46 + 2,53 (i 0,05), s khéac bit nay tac gi cho rrag” BN LMCK
cC- titng Yukhilrh BNu crh § n L tkn [mopiatith € rotinkcihg
suy d.ingdnimd €caol6].Ch's BMIv. apinéanhtinhtthg di mgh d€
v alaypf t i ° ngsinggEon b nhnhan BTMT. cac nghién cutréncho thsy
BMI ¢ - .nxygu t{in®epthidgiannh s quantamni@u  h Fin dii mg d €
v " Qulkii n kinh t]cli thi n. BMI thip* nhém LMCK pho hp v i tinh thg it
kn'i ch v 7 _siqdp chil thadh kéo dhi€ac nghiéncu ngoc¢,i @& c L
t “@g nghién cu cé ch's BMI kha cao. Nghién au ¢ atac gl Silverio Rotondi,
BMI trung binh ca b nh nhan 1a 27 + £133]. Nghién cu ¢ atac gl lvana Pavik
vQi'n g, claKlothot r ° n BN BYi MIhg Lgai ¥a 5 Ehathy BMI trung
binh28 + 6, tuyv = o  gth BTM méich' s BMI c6 thwkhac nhal127]. S khac
bi t nay cé tMphln anh tWirthg dan s (chau Auva Bo M: c6t | béo phi cao
hhn), nguy®°n nodpOn §8 T Kghi€oahiEv&skhac nhau trong
ch/JL di n hng.d €

Nhin chung, nhém nghién a ¢ a ching t6i'gm b nh nhan c6 fu trung binh
cao,t | namgii hhi c aio ghivaBMstangbinin 'nh. Nnn gk I
LWhnaypfin  §nh ¢ &dmdTM th Vi t Nam va la @ tfng quantrn gW L
phantichst h a iyn nlg, Kiotho trong cac pfn ti/p theo.
4.1.2.nH WhvQlam sang va eh lamsangca il ~ hg@ghién ¢ u

VQtiQr ¢ mghién cu ¢ a chang tdi ghi néh b nh nhan BTM va LMCK cé
nhiubnh M | i ° o tighurdvinb nithdh mCh, nibd | ° 11+ n8gp , h uly§
t h §8ong,b@htimmt h Mgu.L T L nlgp vhaddynguyén nhan chinh,a
lahdu qu ¢ aBTM, v it | mds® nhom BTM la 84% va nhom LMCK 1a 97,8%.
TIn "y caads hghidncm t r ommin éankeganhibgca t £ dfg h u
ap trén bnh nhan BTMHEVi't Nam. n 8§g-nghu§ S8 nl @ [usgay h " n ¢
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BTM - chi/in 45,3% nhém BTMva37,8% nh - m L MCK" ngy ifBghiéry L

c ug aSeiler (39,4%)136]. T I b nhnhancéni m8&u c Haut lfnm tve L
la 10,7% va 8,7% nhém BTM, va 20% va 6,7% nhém LMCK. Nh ng b nh ly

nQr nay co6 th\gdp pifn lam rHag thém Ti loth chuyw héa khoang vlin h * g€
giantip JjLm c Klotho.

VOm c¢ | KiVkh soat huyt} ap, chung toi ghi nekh huy} ap tam thu va tam
t r €hng tfnuihlgl16,75r 0,38 va 71,42 + 8,93 mmHghom chng;

130,03 + 14,62 va 79,40 + 9,54 mmHghom BTM; 147,33 + 17,34 va 84,44 + 8,63
mmHg" nhém LMCK (p < 0,05). TI' t £ n g/} ab kh§ing Kith soat |a 46,7%

nhom BTM va 82,2% nhom LMCK, cho thy tinh tthg kiWwh soathujg 8 p c h €
ti <€u.

Huy/T ap tam thu trung binhnhém BTM ¢ a ching téithp  h h pinghién v
cucaNguynHu VI Quang (145, 97 KH®5Bg,T8aBh mmH
Van (150 + 26,44 mmHgn h - muttblo ¥ n). S khac bit nay cé th\lo nhém
cachangtéibaognd'bnh nhon BY% Mva@,iklaihufl o8 p "¢, n L
kiWwh soat tt, trong khi cac nghién @ trénchy/Jutdp trung v~ ¢h BTM
ti/n trivd had g i Ya ¢u i. I ohom LMCK, huyl ap tam thu_ca ching t6i kha
t €ehnmgviNguynHu VI Qu an g7,37 mnHg),v3 guyiNHoang
Thanh Van (143 + 19,85 mmH¢f], [11]. Cac nghiéncuqict/n h€ Yan Li n
Li ng Yu ot huyg apgtdmithuirding binhabnh nh©n LMEK da
t 139, 2 N 1514,22em$0 mihHY.05],[165]

Trong b nh thdh mth, huy} ap khong Kith soatlamdim nhanh MLCT v
nguy whgtmnmth. DoQtiefn €©u {dhap (¢t ¢hiimen
chuy, cchth, thw, [ i tiivach]Jl, £ n [ngmd i WHIIm ganh kbg huy} ap
vabdov thch., nh- m LMCK,/J t &pnggt hi@y in o @t tg’
| “@g kho, tichtdch hdbviemnth t 2 n Hqunl | il/u K @m kikh soat
thwt 2 ¢ Qi chniliQu I ¢ méau va phi h p thu c.

n"iv ith igiani c mau, ching tdi ghi nbhth igianl ¢ méau trung binh @
nhom LMCK la 46,26 + 40,31 thang, vkholngth igiant 3 t h nd 4L nt m.
Kholng 64,26 b nh nhan'lc  m§_u 60dhéngva 35,6% | ¢ maut 60 thang (5
ntn)lén Kjjgun y t @dwidao tao ca tac gi Nguy n Hoang Thanh
Vanv ith igianl cmautrungbinh1d 7, 94 N 34, 1B thihSn g nh
ghi nhdh ¢ aNguy n Thanh Minha 71,63 + 47,54 thani$],[11]. Th igian] ¢ mau
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kéod " i " ntgh @ itinhkithgs uy dinmh d® «n g ilodedhodny v °

X €hmgngyut coOthN i ° n Jjggiim KlotHb. S khéac bitvQth igian] ¢

maugi, a cac nghién a co thAkuHiphatt tu ikh iphatl cméau,cki " h € c htm

sécv T Qltfil ¢ mau céctrungtams tuanth L@ tr ¢ a nigp@hvatinh
trthgd i n hngd len g ~nhtkén thea, al’i ~ ng@ghién cu.

VQch ¢ n t énduret cheatinin, MLCT), chdng tdi ghi nBh® nhém BTM,
N n g, ute va creatinin trung binfd "k [€10,97 + 7,09 mmol/L va 201,69 +
158,72 umol/L, vi MLCT trung binh la 48,89 + 34,03 mL/ph/1,73 m2. MLCToi
dfn theo tih trivd b nh, t 99,63 + 13,31 mL/ph/1,73 m2g i a%h 1 Xuimg 9,90 +
2,38 mL/ph/1,73m2 gi ath5.Viocphanbbnh nhnag@utls gihi
gilpchovic so s &n MhigEéocu r» r " ng v~ _c- LT
suy thedh. So sanh. v cac nghién cu khac, Kt qul” nhomBTM¢a c¢c h ¥%ng t
" ng v i tac gl Seiler (MLCT trung binh 1a 43,8 + 15,6 mL/ph/1,73 {£36] va
Rotondi (MLCT trung binh la 45 + 21 mL/ph/1,73 ni#B3], trong khi c6 s khac
bitvinghiencucaNguynHu VI Quang (creatinin
289,12 umol/L) ch y/u do nhém bnh nhan trong nghién a nay bao“gm b nh
nhanmb BTM #id& [8]., Lnhém LMCK, ure va creatinin trung binha
chungdtt24, 89 N 7,91 mmol /L v~ 908yid6
bao cao ca Ling Yu (creatinin trung binh la 870,94 + 203,81 umo[A§5]n h €n g
thgp  h R gul & a Nguy n Hoang Thanh Van (creatinin trung binh la 1015,86 +
325,27 pmol/L)[11], plin &nhmcsuygimch ¢ n tdh gbgt thnh nhan chy
thdh | ©u ntm. Nh3n chung, ngchs quandrmgterngi n
L§nh gilhgsuytdn hvrithr L 2Qltfi.  Xungbl®@ MLCT v~
creatinin khong ctchotym ¢ | Whtrivi b nhmaconco ™ i ° n Jjggim n
biWi hi n Klotho, gopphn | " m t £t nigothnCKD-MBDc h  r

n“iv itinhtrtngthi/umau, L ©y thgph biftrdng nghiéncu g a
chang téi, yvin'n g, hiémoglobin trung binh 12,55 + 2,06 g/dinhém BTM va
10,76 £1,32g/dL nh - m L MICtkep K hn nng (1392 & 0,30 g/dL; p
< 0,001). Khng 22% bnh nhan BTM va 44,4% Inh nhan LMCK b thi/uy mau
m ¢ , L a JAinHthg. KIE qul© nhém LMCK pho hp v i nghién cu ¢ a Nguyn
Hoang Thanh Van (hemoglobin trung binh la 10,83 + 1,53 dAdl]) Nguy n Thanh
Minh (hemoglobin trung binh 1299,9+17,7g[6), cl ng nh<€uagu&c
t/]¢ a Liu va Shimamur#108], [138]., nhém BTM, nn g, Hemoglobin trong

Lo

e

T
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nghitncuga ch¥wng t!jicctodgithihomn g ont®do dans
nghiencubaogmd BT M g i%ali 2, khio ¢ hemoglobin ¥ con trong gii
hth b 3 hry. Nguyd® nhan chinh gay fpimau b nh nhan BTM l1a dim gn
xuH erythropoietin, mt hormon kich thich,ty  x ‘€% qg du. Ngoai ra, ritl
mau trong qua trinh £ mau ( nhém LMCK), thiu sty viém n¥h tinh va suy dinh
derg c i ndnlantfn tipng thém tinh #hg thih mau. Vic Qi bag
thu c kich thich¥b Aingdu kifh pb sungsb L'« ching@minh gitp i thi n
chil " hg€ucsngvagimbi/hc tmm&kh. Thip m&§u k®o &iém c 1 n
qualmglinnng Kl ot ho t hJwigm vq strass axyhhoa h

n“iv.in n g, abumin méau, ching tdi ghi neh® nhém ch ng, nhém BTM
va nhom LMCK c6 gia trlfn " It 18243,00 + 2,04 g/L, 39,00 £ 6,64 g/L, va 37,38 £
2,98 ¢g/L,vis khacbit c¢ - T ngkd bia eac nhém (p < 0,0001)JKqul
nay cho tiy n'n g, albumin glm dfn theo tih trivd ¢ a b nh thch mth va glm
ré r tnhl® nhéomlc mau chu B Qaay pht hp v i nhiQu nghién cu trong va
n g o " ic, khi &bumin thpp °‘Llc© x e m _ ihch @ gra tinh tEhg suy dinh
deg,viemmh t2nh v h tvang gb nh ghanyBTM. So sanh vkJ}
qul ¢ a Nguy n Thanh Minh,’nn g_ albumin’ nhém LMCK la 36,73 + 4,88 g/dL,
t ‘©h nid} quf ¢ a ching t6[6]. CAc nghiéncuquctjn h€ f{l8icu gdl ng g
nhch m c albumin trung binh 34,6 £5,0g/dlbn h nh ©n B &5, éh a | L
g u a/p tinb tihg viém variloth chuyw hoa proteiri108]. Aloumin la y t tién
| “@gquantrng, | i fhrbihghimtimmth, filoth kho&ng x€hn
I s ngcon b nhnhan BTM. Nin g. albumin thgp pin anh tinh tthg i protein
qua thth, gflm t ng h p td gan hab miiqualc m8&u, fnd ol §8n-h [Egi §
thin di mhyWohr@ cao hiu qu L Qu tr.

n"iv itinhtrSgr iloth lipid mau, k/T quf nghiéncuchotiyn'ng, L
cholesterol toan gim, HDL-C va LDL-C trung binh dim dfnt nhom ch ng, nhém
BT MJ/nlhhom LMCK.Tr on g  kidlyiceride nhtm BTM cao hhi
LMCK nh+€eng khsoyg nhienih hag. Khéc v i chdng toi, tac di
Nguy n Th Bich H ngghi nhch i’ n g, cholesterol va triglyceride khdng khac i
gi anhém BTM va LMCKvaLDL-C c¢ a o nHorm bMCK|[5]. Tac gir Yan Lin
bao cdo nhdm LMCK c6 cholesterol va LE. cao hhn -Gthgen g h DL
nhom chng (p < 0,001)R i loth lipid trong BTM layut t i ° mg qua@ trng,
Lkobit | © ngdbyh .c B EMggptm@®h g t £tng t[mHBL ycer
C,valLDL-C b3 nighdblgBn nhiGv icacHtLDLnh v "dnlHE h hn Kk hi
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bnhthtrivd, | " m t £ n ga tayqhién, kcnhthh h g vlacuii b
lién quangiam cLDL-Cvat vongtimnithkhéngrdrangdodht h ¢ ng €
(reverse epidemiology141]. Kl qul lipidmau bn h n h ©n" rg Khit nhal €
gi a cac nghién ai do s khac bitvQlHo Whdansn h €i,giat I L §i t h§o
I “eng hdb béo phi, congvi g i%tainhthkdd v p h €Hntgn lp @B @h L |
L, £ n ,c méu hay'sd, ng statin. Ngoai ra, cadly { k: thud xét nghim, ¢ mu
vathi WOy mu ¢ inrhg me L BMhgd} gl Tinhtth g d i mghva d €
mc  Viemmthgatngnhémbnh nh©n offh tfhga s dkhap bitmay.
41.3nH MhvQk ho8ng xdehX€@hnao
4.1.3.1.Canxi mau hiMi chah
KJI qu nghién cu chotiyy 1" n g, clinxi mau hiuchnhkhacbit c¢- T ng
gi a ba nhom. Nném BTM cégidtr r ung b3 nh 2,36 N 0, 13
ch ng (2,32 + 0,09 mmol/L; p < 0,05), trong khi nhém LMCKgmdiv i 2,22 +
0,20 mmol/L (p < 0,001 so, v hai nhém conWd ) . g gith €&nxi’ nhom
LMCK phln anh ri loth khoang cl Hol. t r_&€n 8 TM Ehicaiiva [Hho
h ‘&g ¢ a qué trinh’Ic mau lau dai. Vic nhém BTMcéhn g, dcanxi cao
nhém ch ng c6 th\dlo nhém nghién autdp h pb nhnhanthuc g itali2, dhe
ntnercantfot n ,“ngthi ° & K sung canxi heb vitamin D s m cung cti
L di n hngtite
So v i cac nghién cu khac, K} qul ¢ a ching toi c6 mt s khac bit. Nguy n
Hoang Thanh Van ghi rh canxi hiu chnh® nhém BTM la 2,07 + 0,36 mmol/L,
thp hhn nh-m LMCK (2,40 [N]L.OT2DdDnmmdklhilL L -
Thanh Minh béo cdo canridau" nhdmLMCK thgd h h n  nng (2/89 04
mmol/L sovi 2,21 = 0,34 mmol/L; p < 0,01¥]. Rotondi bao cao canxi trung binh
* BTM kha cao 14 2,35 + 0,15 mmol[tL133], k h § *ng@ hkifgu ¢ a ching
t0i, trong khi Liu ghi nleh 2,08 + 0,16 mmol/L, 9% h hn  nny (2#45 09
mmol/L; p < 0,05J108]. M, t s nghién ¢ u ghi nkch canxi mau cao nhém LMCK,
cOthW i ° n Jlgsid mg deéh] ¢ giau canxi, sd, ng thu ¢ gda phosphate Hdp
vitaminDhdt t 2nh tr oQntgritphg kthrodmiy [ilemhang c h o
Nhin chung, nn g, canxi° b nh nhan BTM va LMCK clu[n h * mg®
nhiuyuf nhdmbgdt h-a vitamin D,nphdpmsgu iP@ HL, i h
tr . Ki3 quf’ ¢ a chang toi nah mthh tinh tthg giim canxi LMCK va tfm quan
tr ngcaqunly CKD-MBDWIIIMm nguyhcohgtimimt h v~ x<€hng.
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4.1.3.2.Phospho mau

KJI qul nghién cu ¢ a ching t6i cho thf ' n g, phospho méau cd skhac
bit L 8\pi g baknhom. NhoraMCK cé gié tr trung binh cao riil (1,80 + 0,62
mmol / L), c¢iawdom BFvN(1,19 @ 0,27 mmol/L) va nhém_ahg (1,10 +
0,17 mmol/L), pfin anh tinh tethgrilothchuyd h - a phos p Wocdit r on g
ca BTM. Titng ph.adsHilhtt €nsgtdmantmg tromy CKD
MBD, babngtint gilm baitit td thch variloth Qi hoa lgd thu € ru t., giai
L& FL, PTH v~ WGEHROY, pthogp o  ng:tuy hhién, khie
mclcduthdhgiimnh g, Jindy swy §u, b /JL t thospgho mau kéo dai
v " ° ng€h giap th phat.

Sovicac nghitncuk h&8c, mgu th@g phosnbdt/msu k
trivd | u *cnghi bhh@. Tac gir Nguy n Hoang Thanh Vamao cdo'nn g, L
phosphanau" nh- m LMCK |~ 2,49 KN 0, Qa bfjothom | / L,
(1,89 + 0,57 mmol/L; p< 0,001)[11], trong khik/} qu[ ¢. aNguy n Thanh Minhia
2,14+065mmol/lL nh- m LMCK, ‘d¢dsoqinhdmrchng¢l,14+0,21
mmol/L; p< 0,001)[6]. K/} quf cac nghiéncuquctjc I ng Whautdch@ L ng
phospho, t ®€h®g g aliuv mphaspho mau trung binh1347 + 0,29
mmol/L" nhémB T M, ¢ aoov i tthéimch ng 0,96 + 0,43 mmol/Lj108]. K/}
qgquca ch¥%ng Ttngii t gy €lh ung s rphosphagy nhom
BTM thd h h n\Wlo ohi binthnhan gi athliPoonkint ng . bt tr
phospho m8§u nhdm@eMCKigtarigp h o s p h o Bbc Thrhghs trmh
nghién cu khac, coOtiM i ° n Jjth agian llc mau ngb h hva gun ly CKD-

MBD hi ugu h hn .

Nh3n chung, phngatfitheo timEW b it b nlgi thed éht
trongbnhsinh CKBDMBD. D% Q&inc -p h@hivalkiwh soat, hiu qu
vconhhch]chotty L ©yctieudn m€eu [niythrbchglivh g £ na n g
biijnhchng x€hngtthv™ tim m
4.1.3.3.N gi hibrmon PTH

KJI qul ¢ a ching tdi ghi nth n'n g, ATH trung binh cé, skhac bit rd r t
gi a ba nhém: nhom BTM c6 giad ta 92,53 + 90,79 pg/mL, B h hn Weko§ h g K
nh-m LMCK (710,27 N 705,65 pg/ mg@E34 < O
+ 13,88 pg/mL; p < 0,05). Trong nhém BTM, 80%nh nhan cé6 PTH < 150 pg/mL,
trong khi 86,7% bn h nh©n L MCK c - P Quhhay @iin Adh Qinhp g / m
trth g t A PTH thtphatrdrt” bnhthch gitadui. L o
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Sovicacnghiéncu t r ommhomB&EM cachingtéicOPTHHY h hn,
nh€ MdHuwy VI Quang (121, 39 [ Heahg@ThabhVap g/ m
(228,05 + 172,55 pg/mlB], [11]. N'n g, POHtHg h h nMdanhiQ b ih nhan
¢ achingtdi gi aths m,khiCKDMBD c Hpg@@mvachc ninghpt
vitaminDwh bfotn . ‘M#@hémLMCK¢a ch¥%ng t'i cQ PTH
so v i Nguy n Hoang Thanh Van (324,64 + 287,23 pg/mL) va Nguyhanh Minh
(557,82 + 561,00 pg/mLip],[11], c6 thMdo's k 2 c h T ihy%xh Giap &ée dai,

" ng th i khdc bit vOm ¢ , KiWkh soéat phospli@anxi, b sung vitamin D va's

d, ng thu ¢ gca phosphate ga cac nghién ai. K/f qul cac nghiéncuquctjc | n g
ghindh xungh€ €eHmughotlsy PTH faothpgedhBlMati L o
143,5 pg/ ML 48G8n ) plinosinPasapghirbéo)cdo PTHNhOm
LMCK | ° 417,77 RN 347, 3ng[126)g/ mL, cao hhn

Ttng P nd butr @\Wuy tri can Bag khodngcdl, nh€ng k®
SEd /JLbn h  x €©h n gW cab va vai ioa ch mau. Vic theo ddi va Rivh
so8t PTH L - ngt vtari@u@KDEMBCh en ¢ h
4.1.3.4NM gi 25-hydroxyvitamin D

Trong nghién cu ¢ a ching t6i,’nn g, 2B(OH)D trung binh nhém BTM la
26,06 +13,32ng/mL, 8y hhn nrhg m h, 79 N 6, 8&Bacng/ n
bit kh!ng c’ngké (prr®05), drong Khi B8 h h nt sa yi nhom
LMCK (34,84 + 17,31 ng/mL; p < 0,001). 25(OH)D l&hg d tr chinh ¢ a vitamin
D va tiQ chiif ng R p calcitriol. Trong BTM, mc 2 5 ( O Hrjg Bimtdd H&d
thu kémt chJL, £ n th chijti/p xGc anh sang Hutr i va mA protein gh kit
vitamin D., b nh nhan LMCK, tinh thg viemmth va thi ¢ gda phosphate Hd
corticoster ofndsl "~ an ‘ritghugdy -h@d vimmin D. THU h t
25(0OH)D gay gim t ng h p calcitriol, # /jthdc a n x i° ngrah gi@peh phat,
ngthi t tng Jinghuny timcnEch.b i

Kifguga c¢h¥ng °“tng\viNgugimThanh Minh, ghinthnng, L
250H)D' nh- m LMCK |~ 34,73 N 8,n0(866651086L, cC
ng/mL; p < 0,001]6]. Tuy nhién, NguymH u V1  Qlbaorcap mk 25(0H)D
“BTM che€am8lu (22,53 N 11,22 ng/ mL)u v~ L
thgy h hn nny (35,37 B,46 ng/mLB]. Cac nghiéncuquctjc I ng cho
Kfgukh?nmgni#l , nh€ Rotondi ° @BIZM [133valPaukl , 1
ghinhdhm ¢ 25(0OH)D BT M g i4ali5 QLo k h 1 [a27]. L



116

K/l qu ¢ achangtdichotfn'ng, 2B(OHD nh- m LMCK cao hh
chng v~ nh-QnnaBcd o giii hdt | n enzyme “alphahydroxylase
* BTM, lam Hh ch]chuyw héa 25(OH)D thanhtg hdt | nfj va a6 Jt'tich §
25(0OH)D trong tfin hoan; ngoai ra, 25(OH)Ddy v i protein nén khé'doY b qua’l c
mau. S khac bitgj acacnghiéna cothW i ° n JjgthiipkAnghiéncu ,Ho LW i
dan s, chjl, . n, c miUpxtcyianhsangmbtri , gthaBTMov"™ ph€
ph§&p’ rdgak I/ k h t hg ntitrong KT qul [76],[144].
4135Mat i _ng wvwngt3dmhontgr x_ ng

KJT qu nghién cu ¢ achang tdichotsyy Mn X t r ‘unhé@n BBM tifhh
trivi  ( G®) 3cao hhn UhtH el odc LtMCXK | Ithg/. nhdé@n BTM,

Mn X4 E€STL,toanb X n v~ f& X hl&0,948 + 0,193; 0,795 + 0,164; 0,644

+ 0,141 g/cmz, trong khi nhom LMCHKn * t1380,864 + 0,159; 0,732 + 0,176; 0,577
+0,148 g/cm2 (p<0,05). T | 0 « ng ~ xh&mBTM Fn " 11811,1%, 11,1%

VA 22,29% % CSTL, toanb X n v ° CIXthipy tx ©Fnn ‘gt 24,8%, 35,6%

v 44, 4%. Trong %hB(®m BdN- BT Fhal odkmfu x €hr
X €hnghdmLMCK, t ' | o«ng %€BsdLt THXnkIE0%n I
21,1%, 36,7%,vatiu x€hng | ° 34, 4 %, 33, 3%, 44, 4%
Va44,4%thiy x €hng .

SosanhviNguyn Thanh Minh, MruX a thing toighp n g h i
hhnpbbittd CXn, itlkthg«mg x€©hngWboaansihghén, c -
cu gi "~ ‘hipanloe "m§ & [B]. i TKhmghéntucaNguynTh
Dng v° V» Tam (RDAI59«mrd nxg<€lgmdlvandward 3 8,
va29,8%% C X BN LMCK, gfnv ik/} qul ¢ aching to[4].

DXA |~ pherhggM hBpgtBuMnX v~° ngay ct
KDIGO 2017 khuyhcaoapdn g cho BT3DKGKIqdE h “m¢@htl
quyl ‘nlh QIIi[88]. Tuy nhi°n,nétheki Kih@&nxy€ipmg v~
thwo [n h “mg®ivéihdahtdb x hgcx€hngnkidey Llam sang
vaxétnghim si nMt h-BA8MtMh i &§ to” " n di
42.N NG M KLOTHO HUY €T THANH . B NH NHAN B" NH THxN
MY N
4.2.1.N"n g, Hlotho huy/} thanh nhém ch ng

KJT gu nghién cu ¢ a chdng téi ghi nth™ nhém chng v i | tli i trung binh
1260,02 + 9,52 fui, "' n g, Klotho huy/} thanh trung binh 1852,89+ 160,49pg/mL,

k h 8§ t7edvriflpinghiéncu tcr @ - s dlnglam giatrtham chili. Nghién
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C U ¢ a Yuji Yamazaki va,ong s (2010) ghi nleh nhdm chn g  ctu i trling binh
61,1 +18,51ui,v. in n g Kiothotrung binh 562 + 14fg/mL,  d agt 213 Ih L
1266pg/mL, t €h n gikl q@Fcraghlng ti, cho Y s nhHlquan trong pHm
vithamchipkhis dng ph<€hng [p60].8 pT €Hhnylg@Meu ¢ a Andrea
EspuchOlivervacngs ( 2 0 2 2 ) .y gia tkh@m chidi choKlotho huy't thanh
‘ng¥ ‘mgtAnhkhenth h t hweieaglitinh, ghinkth® nhom ti 55i 85
(n=91), nn g, tling binh 1a 612,1 + 198@/mL, trong khdng tham chip 235,8
918,6pg/mL (bach phan'v5i95) [44]. Kitqu ca ¢ h ¥%n g h&ohg pehivi g n
nay, kifh g'n b, tiicdy ¢ ad Ii u. Tuy nhién, mc Klotho trung binh trong nghién
c ug achungtéithh hnh@so v i EspuchOliver, co thWdo s khac bit vQLH> W i
dans, n/pfedituyQ,lisng, v © ng8hg, saits xét@ghi m. Nhin chung,
k/T qu” nhém chng ¢ a chang tdi pho’lp WL ™ m * sdhsank vi cac nhém bnh
nhan nab b nh thch mth,

4.2.2.N"n g, Hlotho huy/} thanh gi a cAc nhém nghién cu

KJI qul nghién cu ¢ a chiing tdi cho thY n”'n g, Klotho huy/} thanh gim
c- T nrgkégteo ththt nhém chng, nhém bnh thah mch, nhdom'l ¢ méau
chuk8. N n g, Klothotrung binh cao i’ nhém ch ng (552,89 + 160,49g/mL),
gilm xu ng" nhém BTM (407,68 + 156,2pg/mL) va thgh nhi® nhom LMCK
(313,19 + 118,0%g/mL) (p < 0,05). K} qu nay pha hpv i  x un gh’ @& g@i
nhdh trong nh@ nghién cu qu ¢ t/]

Nghién c u ¢ a Shimamurava @gs ( 2 0 1 2c)th clhi@ td Nhd B[n trén
292bnh nh©on B %M 5) \giituai trund’binh 63,8 + 16,0'ti, nam g i
chim 57, 2%. Ph €h g gkiothdh§yf thdnb s dang k thud ELISA
V. i b xét nghim ¢ ahdng ImmuneBiological Laboratories (IBL)K/} qui cho tHs}
nng, Klothogifmrdrtt 14421 + 1410,pg/mL° BTM g i a %h 1 Kkuong
616,1 + 256,99/mL" gi ath2vadiptcglmdn c § ¢ g saul138[ o

M t nghién c u ¢ a Seiler va cng s (2012)ti/h hanhtd  @trén 321 bnh
nh©n BT MhX4 aiiu ittuag binh 65,5+ 12,1ti, n gi i chi/in 38,9%.
Tacgicl ngdngprehng ph§pibExétingiAn ¢va hang IBL LW o
n n g, Kiothohuy}t €©hK/pgu chotlyn n g Kilotho' nhém BTM c6 trung
V (t phan V) la 538 (450666)pg/mL [136].

Tac gl Pavik va cng s (2013)th c hinnghiéencutdThy So tmh°n 8-
nhon BTMhI®Viaitlil 01884, namgiichim406 0 % t Y%yh gi ai
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BTM,vanhémchnggm 2 1" ikihg@®&hh.Nn g Klbthol ‘&  13mg k bhud
ELISAv, ikhangt\ . h n  d ,, migy cao-cahangIBL. K/tqu chotiyynng, L
Klothogilmt nhém chng (1078,6 +1810,ag/mL)xin g B T M Yyli(%64,3 L o
398,8pg/mL) vagimmth h hchinath 5 (360,2 + 222,8g/mL) [127].

Nt m 2tdclgbRotondivacngs L' « ¢ *ngiénbu ‘lc@ chin
t{ Y, trén 68 bnh nhan BTM lpao g m 37 nam, 31.n) v i tu i trung binh 58 + 15
tu i,vanhomchnggm 30 ikhge®@hh. Ph€ehng phREPESAX ®t
V. i b xét nghim ¢ ahangIBL. N'n g, Klotho huy/} thanhtrung binh nhém
BTM la 519 + 183g/mL, thgh  h h n WEo§/ mrdhémkech ng (845 + 33(Qg/mL,

p < 0,0001)133].

M tnghién cu ¢ a Liuvacngs (2017)L ‘& ti/h hanhtd Trung QUi ¢ trén

112bnh nh©n BY B-5qiitd itrudgdinh 50,1 + 14,0ti, t | nam
gi i 51,6% 60,6% tuyg i a th BTMg va nhom chnggm 3 0° i khge@thh.
N'n g, Kiothohuy/}thanhl ‘& L3sg EbISA Vv ib xét nghim ¢ ahangSanta
Cruz Biotechnology. K qul cho tHy ' n g, Klotho huy/} thanh nhém BTM €6
gia tr trung v 2,44 ng/mL) thp h h n W®Ewi ghdrk ch ng (trung v 9,81
ng/mL, p < 0,001)108].

MHb di cac nghién a trén cho thy k/T qul t ©h irgy, n | €gidgtr tuy t
I'icanng, Klothocos khacbit , Quiidy co6thkhW i ° n /gupah<€bng
phap xét nghin v Fo \ih dan s nghiencu.Viccht§ h-a c8&c ph<€h
xét nghi mKlothohoatarv ¢ h'@ah clhi@[61],[122]. N n g, Kiothotrong
tuFn hoan co ‘& LA g bc § ¢ p h €h dd knddrdau, bao g
ELISA, xét nghim mj n dch hBnh quang phan Bitheo thi gian (TRF: time-
resolved fluorescence immunoassagk: thud mi ndch kKt ai mi n dchblot
(IP-IB: immunoprecipitatioimmunoblo}. Tr ong k hi csEd ng$ Ag rdl €
trong th ¢ hanh Iam sang ntchi phi th va thao tac nhanhh €mig€hng ph §p
cOtieho KT qusais v ©  cchinhixadkhong Bagp h ‘€h n gTRPB va §R{B.

TRF cho tisy m' i lién quan gi aKlotho hoa tarvaMLCT, trong khi IRIB biWi hi n

t €hng Yhwd MLCTWNn h ‘€n g, i thiQith ilyian, céng sc vachap d ng

vimM¥u L« 1]122] Ngoai mq, s khac bitvQl, nhY% v THo ki ugi a cac

b xét nghi m Klotho hoa tarhi n c6 1a nguy&n nhan chintéd JJ ki qul khéng

I ng nHilgi, a cAc nghién ai[61],[122]. Ph<€hng ph&p EWhaA cl
bit "E&rgUngcKlothohdatart s phan ebKlothomanghayt qué trinh ghép
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RNA théng tinthay th] | © m t tkhang dhkdh chdntroag K qul L o * nig.€
Bendh h LQkint v~ ph<€ehnglpiigd pmgErefl  téhinh
xac.Klothokhéng n 'nth t r. ct\W b €_ Vvadub tt8rcngliiicac chu
k8Lt g« L!ng, tXommaugn k' Ici€ lycck chdhva Ho qun® -
8 0 AW [ntblo | tin cdy [122][13].
Tuy nhién, trong mt s nghiéncudd s d ngecungp h<€hng phép x ®t
ELISA va b xét nghim docung hang xudl , n WM N & Kliotho v
c6s khacbit . QnaychotBfngo " i ph<ehng mpalExtngh®t ngh
this khac bitk/} qul co thAkuHiphatt qufn thwhghién c u khac nhau @t i tac,
gi itinh,vacacyut L'ngmbé N n g, Kiothoh , a { @ il hba®inhiQ
yjut bnh | T nh<€ vi ° me¢tf W& Ir reninangiotensin (RASava L
cacthic nthui-@ gda kil phosphate heb vitamin D hét tinh [83],[157].
Nhin chung, K qul nghién cu ¢ a ching t6i cung cac nghiénwqu c t/]
kh3n g nhiraag nn g, Klothogifm rd rt° b nh nhan BTM. Tuy nhién, skhac
bit trong ph©€hmgacachlgipt Sxomytilbmép h i TQ tvkhi/p L i
vi ¢ so sanh B qul gi a cac nghiéen.awtr n° n Kk h - ' ckchof mda ca¢ i
ph€hng ph§mpx ¥ ®X, valddhkin | ©vwa thti r Wb phan ticHa
cfnthi} WHAngcaotinhrifi q u § tincdy ¢ adacnghiénaw trong t €hr
n"iv. i nhGmLMCK, k/} qu ¢ a chang t6i ghi nth n' n g, Klotho trung binh
* nhém LMCKIa 313,19 + 118,05g/mL KJ} qu” naycho tyy n'n g, Klotho huy/}
thanh gfm rd rt° b nh nhan LMCK so vi nhém chn g ,Qi niyi pht hp v i cac
nghién cu tcr ‘@ © guy g8 Klotho khong ch| “Ho Mih thung b nh nhan
LMCK ma con cé mi lién quanvicacbinchng | ©m s agrgmikl x h
b nh mth mau n&o, ii loth chuywd héa khoang dll va véi hda rich mau.
M t nghién cu ¢ a Yokoyamava c ng s (2012)L « ‘Tnog, Hiotho huy/}
thanh 53 b nh nharLMCK v *  2°0i khnegméh hWCLE n h g i SaKlethoi t r
hoa tartrong chuyM hoéa khoanghtl K/ qul cho ttBy n" ' n g, Klotho huy/} thanh
* b nh nhanLMCK c0 gia tr trung v (t phan v) 1a 430pg/mL (3861 540 pg/mL),
thgp hch-n T sogimigdmch ngla 740pg/mL (5501 913 pg/mL, p < 0.01)
kitgun”™y ¢ a o, ifghién csga cwing to[163].
T€hn gg vl kil qull ¢ a chang toi, ghién cu ¢ a Ling Yu va cng s
(2018)L & th ¢ hi n t9 Trung Qu ¢ trén 330 b nh nhanLMCK, tu i trung binh
63,43 + 12,7@u i, nam gii chi/in 54,2% N'n g, Klothohuy} t h am hl d €
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b2g k thud ELISA, s d ng b xét nghimt hangIBL sfn xubl K/} qul nghién
c uchothy n'n g, Kiotho huy thanh trung binh BN LMCK la 379,93 + 143,66
pg/mL n ngthi,tac gl conghinkhbn h n h ©n a ¢cry mkhcorvn g, L
Klothothd hchn T seogi hhonakhdongbx h_ av rg mith (360,59 + 137,83
pg/mLso v i 405,86 + 147,6pg/mL, p = 0,004). K qu ndy giyn n g, Kliotho
thep cOthN i ° n Jjgsutd ndi ivamc | tighiemirngga x & g mkh
* b nh nhan cHy thch nhan &b [165].

Tac gl Weivacgngs (2019)L «  cthihn nghién cu td Trung Qu c, trén 88
b nh nharLMCK,, tu i trung binh 1a 57 + 14 ti, namgi i chi/in 63,64%Nn g, L
Klothohuy]  t h ‘acn hlRaj kthud ELISA, $ d ng khang th\t hangXinfan
Bio Technology Company, Trung Qu K/ qul cho thyy n"n g, Klotho trung binh
" nhém LMCKla 119,10 + 47,29g/mL, kha thgh so v i k/T qul ¢ a chdng taiKJ}
qurnghiéencu ¢ I n gchbgnh hhamme b nh mbh mau ndo cd'm g, Klotho
thdb h h n Wb § nnf ngkb nh nhan khéng eb b nh nay (91,65 + 28,18g/mL
SO v i 131,90 * 49,09g/mL, p = 0,00Q). KJ} qul nay nhbh mthh mi i lién quan
gi an n g Kiothothh v ~ n gbwcge brohimierh  m&bit1a i nh mkh
méau ndo, b nh nhan chy thch nhan b [154].

M. t nghién cu khac ¢a tac gl Pasaoglu va aig s (2021) tihhanh# Th N h ¢
K8, trén 60 bnh nhAnLMCK, tu’ i trung binhg a namla 48,22 + 10,71 tivan la
42,00 + 11,02 fu v ©  374i khnegnéhh l1am nhém chng. N'n g, Kiotho huy}
thanhl ‘&  L3mg k ihud ELISA, s d ng b xétnghimt hang SunRed Biological
Technology,Trung QU c. K/ qu nghién cu cho tf ' n g, Klotho huy/} thanh
trung binh NhémMLMCK 121,94 +1,11 mg/L, thh hchn T smvg hhonachng
(4,32 + 3,18 mg/Lp < 0,00). KJ} qul phan tich cho tht s suy gflm n' n g, Klotho
c- | i °/hridpthahuyslhoa khoang dii t L - °iygvai trd ¢aKlothon h €
m tdbl B sinhhctiQn n EW.§ nth  gHl § tng @126}

Nghiéncuc aYanLinvacngs ( 2 0 2 2c)th clhi@ t Trung Qui ¢, trén
140 b nh nhan LMCK tu i trung binh & 52,15 + 8,8ty nam gj i chi/jn 53%va
1 4 0 ° irkly €nthh 1am nhém chng, td i trung binh 51,13 + 7,4 ti, nam gj |
chi/in 35,7%.N"n g, Klothohuy} t h acn hl30 #€vthud ELISA, s d. ng
b xét nghim ¢ a R&D Systemsn xubl K/} qul cho tiyy n'n g, Klotho huy/}
thanh’ nhémLMCK thp h h n WBo8n mhénkchng. N'n g, Klotho gifm
dfn theo mc | tighiém frng ¢ a tinh tEhg voi héa mith mau. € thwnh ng b nh
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nhan khdng cé6i hdéa mfth mawon' n g, Kiothoc a o h Hnh ng b nhwhan
cdvoi hoa meh maunhG trung binh, hbb nHag, nih mbhh vai tro ¢ aKlotho trong
Vi ¢ gay ravdi héa mch mau b nh nhanLMCK [105].

M tnghiéncucgatacgiNguyn ViEn Crig3 (2024), trén 44 mh
nhan LMCK v i tu’ i trung binh38,7 + 11,85 fui, th i gian 1 ¢ méau trung binh 12
thangv ~ 4 °0i khnegrié@h lam nhém chng, v i tu' i trung binh38,93 + 9,75 fui.
N'n g, Kiotho huyl t h acn hl3a lbthud ELISA. K/ qul ghi nhdh i ng
I, Klothohuyl t€hng tr umglalosa®m28ngimL iy bh hn nh - |
ch ngla: 1,08 + 0,3 ng/mL, tuy nhién &hacbit kh ng cngké(prgho a
0,05). Nn g, Kldtho huyl tehnggp It ih° oh qutaA, Lt Ltng CRP
nitungmt n M hc v™ t Ao gm o (@<0,05)3].

Nhin chunggcéac nghién cu cho thsf 0" n g, Klotho huy/} thanh b nh nhan
LMCK gilm L §Wsgyv ikhém chng, va's suy gim nay cé mi lién quan chbt
chev, icacbihch ng. N n g, Kiothothbp khéngchlamt Hl Vihsinhhcc a
b nh nhan LMCK ma con co¥da m t dah bh sinhhctiQn n tWg8 nth _gi § m
I’ nghiém frng ¢ a cac bih ch ng nay.Tuy nhién,in g, Kiotho® b nh nhan'lc
mau chu Bchuln h “mg@anhuyput. Teh®Ehinnaywah ch<€a ¢ -
chi h-a tr ong nhhrgHotho; ghdpskip va k thud khac nhau
cOthM o  ngehngdhg KI ot ho kh? ngnghadh Alis tkihé n  t <
bi tvQk/T qu gi acacnghiena.Bénéh h L i Wi iBfhmx° b nhnhan’lc
mau, tinhtthgchc n tdngn t i@, hlgyn thwhghiencu ¢l ng nh€
canthip Qirk " m tCha@®dWih “m¢ L Bbjon nky, Kiotho huy}
thanh. Do L -, ndlki}quEgh a ca@ngHhién e ¢n xm xét thh
tr ngcacyut n” y ngtii,vicchogf h-a ph€ehnmgg pwh'§ pl £roh
Lfy .t 8§ ocngdacacyuf liénquanlagnthif WHIW r » h hmKlethoi t r
* b nh nhan'lc mau chu &.
423N ng, Kiothohuy t hanh tUheaBTMi ai L o

Trong nhém BTM, nn g, Klothohuylthanhgimdn qua c&ec gi @
N"n g, Kiotho huy/} thanhtrung binh B T M g i%aliva 2cé gid'tt € h mg
la 497,95+ 151,32 va490,46+ 183,16pg/mL, gilm nhGso v i nhdom ch ng (ia tr
trung v 1a518,2pg/mL) nh€ng kh?! nmgk&p>0D5).Tuy hhga, s t h
gifmnng, bt fultr n°n c¢- TngkegBd M ghe3ividog L
Klotho trung binh gim xu ng 395,17+ 116,12pg/mL (p < 0,05s0 v i nhém ch ng
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V' nh-m B&%hM2gT BTMLeiYsadilyp L giths nriig Kiotho

trung binhti/p t ¢ gifm dfn c6 gia trIfn  ° It 188335,44+ 98,23va 329,38+ 128,97

pg/mL thgh h hn Weo§ hnhdmichn g v © B TUwl vg R A(p < 0/0G@1).
n Q@ naychotBfs suygimn n g, Klotho huy/}thanht | thuhvimec L
tintivdig abnh® 'i " ng®TMGn3i5.

Vi cosanhnn g, Klothogia ¢ §c Ugbinathchide L - ng vai
quan fr ng trong nghién au va th ¢ hanh 1am sang. § h a yn nlg, Kilotho qua
c § ¢ ¢ BUTM khbng chlam sang,t m' i lién quan giaKlothovamc | £n
t h €hdgna ¢ohkRn g nhivaitro caKlothot r ong/lbath o hQiday ni
g iytign n t ndgngkdothon h €t dil bh sinh hc Wghat hin s m, theo ddi
ti/htivd v © " g BTM. HiW@ s suy gimKlothoqua ¢ § & gcilanig Lco
thW'n h _ mg€acchih *k SQitf cathwh - a, ~ suhgilotho hotb can thip
v’ 0 c §cng o quanlhf® lam ckdm ti/h trivd b nh.

Téac gl Shimamura fih hanh so sanfin g, Kiotho huy/} thanh gi a cac giai
L hBTMc hoby g, Kl ohlwly t hEm h §@wiggikath Ra c
BTM sio gritai(@ L6, 1 pPgl&6jvt 1442, 1pgN ,nmkp10, 1
0, 000 1Ip),ctvfinidc8c dh &i iwrohjan BcTMKT Tquw °n, t 8§
gilQx K| ot harmldh siahmWHK Lo&§n HBTOM,| "L gi &
L eh . m[ 138]

Nghi UnacRot onhll i'mg K otgffimofdt h&/p Wb h
tdh Umglmning KI ochoyihgin. i ath w2gm L §wg k
gi ath Bo cBThhg Ml ohbwp thadhd dh aBT Mot EBc gi
Ifn ‘tel " Ugizai Gpbhy/ PE194@Lv nh-my:chgthaB: Lo
529 Mogl@gEk 0,500 nh-nmy;chgthad: L89G/ fhkl42
0, 001i smh -ving)chuDa t Bechr gi tnSdligla  rbh dtmbh
| °hngn Kl o hyp t hda FubBirbms. TELOQX W Rark | o h Wy
t hanht Bdd bmm _a ir %h ocMiuynw - a kho8nmghdtednng d
( CKMBD]) 13 3]

Nghi unact ERergg nvg Ls& thhitr °nnhl5ndh O
bnhdt Bm git% i Znl &5 ‘cch @a§ml. [ockh oy Tihg, Kl ot ho
hwy thanh ng-[mg¥ thiBe owta rbh,i veh&ct bei- 1
nghomg thh° (p [m Ok @0 afh, BgtiWC git § unig_ab3 nh
Kl otch®c dh a2, L3Pn 'Bev” B5B, 08 N 352,21 ni
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ng/ mL: 393,18 R 163,12 ng/t minivw ¢$h98 ,t8hl
suyflmgng, KI ot ho c¢- H i€l aqu@im cch ntdng t h
bnh nhohlBadM

Khi so sanm'n g, Klothogi a ¢ § ¢ th@TM K7 qui @ a Pavik cho thy
n n g, Kilothogilm dntheo mc | W trivd b nhthch mth. G thwn' n g, Kibtho
trungbinhi BTM githail,l 8gi2aj U4oa; U§iod UgScaga Lo
tr Ifn * 11389643 + 3988; 8202 + 2834; 6381 + 1287; 5397 + 1651; 4602 + 2228
ph/mL, so v i nhom chng c6 gia tr10786 + 18102 pg/mL [127]. S gi[m st nay
nhth mchh miilién h chHehEgi am cKlothovam ¢ | ithg ¢ a BTM, g i y Klotho
n h ©tdml bh sinh hctrongvicc L 0@ BTMs

K/Tqu ¢ atac gl Liuc | mhwp ty n'n g, Klotho gifm dfn khi b nhthch
ti/ trivd: giatrtrungvt 3,62ng/mL gi a4 3,kong2,35ng/mL gi ath Lo
4, vatigp ntdl g i a5 (1,61 ng/mL, p < 0,001108].

N g €19 v, i cAc nghién cu trén, &c g Seilerghi nhchn' n g, Klotho huy/}
t €hncgd ¢ ¢ BUM cdltrang v(t phanv) Ifn "k €1 ° Yg2 (m=51):L o
554 (4727 57 ) ; Ug3a i 108):B50 (4626 6 5 ) : Ug3b e 93) 586
(4436 6 1) ; Ypdi (a=i 71):1580 (429678) pg/mL. Tac gl ti/h hanh so sanh
nng Kiothogia ¢ §c thBTM (D i B % 2i £)0WT qul cho thsy khéng co
s khacbit c¢- THnggHiothagia c8&c tbhgiBaTiM L(op € 0, 009
nay cho tiyy ' n g, Klotho khéng gl'm theo tih trivd ¢ a BTM [136].

MHb duphfn | n cacnghién cu trénchothy ki qut €hnngl T xng h €
gifmn n g, Kiotho" b nhnhan BTM n h €n wy tg’ii t8a ntnrg, Kiotho
c6s khacbit,ngoaiypt l i °n Jjquame€bng pm§proxMdann g hi
S nghiéncunh€© L « twéhthikénb@yut mh mEhBng, L
Klotho cfn  “lcBghién cuthém.C h Jjs[h xuiva Iod b, Klotho khi thch gifm
chc n¥mgch<e€ea r » frrlygifigac Kiau b h p hg nHtigi a cac
mé hinh bnh thdh mth , | d chHd&hdh so v i khi chdy thah, hdbgi achc ntng
thdhconH v h gl &i®[166]." ngthdh L - ng Vv a hgtongchuWiiu a n
hoaKlotho, Klotho hoa tanl’ ‘& vch chuyM xuyén flbaova xttihin t r o1 g n €
tiW, cho thyy s lién quan chbehEgi atn  t h ‘@ tihdg va m ¢ Klotho trong
huy/} thanh[67]. Qanay giy Klotho c6 thAkhdng ptn AnhMLCT ma la mt db
bh sinhhctiQn ntngnchhbh@wtdh. Ngo i ra, cdc ch
c | nfg xudiKlothohoatanc6thM - ng v atri trongBTM [B3%2 nh€ng s
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L-ng g- p [minyliéndquamgigKlothohoatarvnachc n tdngCuit h
cung, clil * hg®@a thi k/jnghién cu, v i nhiQu khac bit vQnguyén nhaBTM,

k 2 ¢ hcnddh ¥ tiéu chi, kiih vi c K h p K} qur LW €a J}rlueh t kg quét
tr nén khokhtn [166].

Tém 19, vdq con nhiu tranh lwh vQs t h a yn nllg, Klotho huy/} thanh
qua c §é&hbah tlti M Th nhil, cau hili' un n g, Kiotho huy/} thanh
c6 gim dfn theo tih trivd ¢ a BTM hay khong 1 ¢ h ‘@ah niy @t Hfu h}
cac nghiéncu , ndaSAimamura, Rotondi, Pavik, va Liu, ghichrs suy gim
n"y, nhseedgg brehac, cting th  n ha&Seiler, khongng h k/T luch
I - . hd@ilvic x'8fennlg, Kiotho huy/lthanh kb fulgimt g i a%hnad o
ca BTW 8lhh Qgi rBigriglothon h €tdmibhchy L o & wh &n
L& lamrd. Mts tacgl, nh€ Shi mamur a, dRidbtkeothdi , v
gilmt g i ath2, tromg khi nghién au ¢ a chiing téi ghi néh s gifm nay kb ful
t gi ath3lmds nghién cu khac khdong ghi niin gifm Klotho theo tif trivd
b nhthch mth.D o IFn thémcéac nghién @ c6 chill * hg@a thi} k/]chHuche LW
kh3n g nhlli u Klotho c6 thMa dall Bb sinh hc chy L g & BTMshay khong.
Tuy nhién, nghién au ¢ a chdng t6i, ciing, v cac K} qul't cac nghién_cuqu c t/]
'Qu kh?n g ' nhrlag n'n g, Klothogifm rd rt° b nh nhan BTM va dim mthh
hhn khtihtbd . Qmaymr a  ng®hiéncutin ntng ¢3 ong
d ngKlothol\. § nh g i ®htrivdi B T Mg th ixem xétkifn £ n"gsung
Klothon h €t limu phapl @i tr gitip lam chdm ti/h trivd ¢ a b nh.
424N’ n g, Kiotho huy/}thanhtheoth igian| ¢ mau (<60 thangv ~ 60&hang

Nghién ¢ u ¢ a chiing téi cho thf 1" n g, Klotho huy/} thanh c6 s khac bit
c - 1 npahhioreminih nhan LMCK datrén thigian1 ¢ mau. C thwnhém
b nhnhanlc m§,.u60dhéhg% n)kom n g, Kiotho trung binh 1a 337,95 *
117,09pg/mL, c ao _hrhdmls mauyv 60 thang% n)tr mén (258,36 +
102,17pg/mL, p < 0,05).

Trong khi Wcgatacgigl@amfmas c L §mdr Kigthoya[mh
h‘ewgca npbijichngt vongvatimnkth® b nh nhan LMCK. Bnh nhan
I ‘& phan thanh hai nhém d trén in g, Klotho: thh  748pg/mL) va cao (>
745pg/mL). Th i gian1 ¢ mau trung binh nhémKlotho thip & 63,7 + 52,5 thang,
trong khi* nhémKlotho cao 1a 70,5 + 57,3 thang. Tuy nhién khac bit nay khong
c- 1 nAngtké(p = 0,583), cho il trong nghién cu nay, thi gian1 ¢ mau
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khéng plfila y/u f lién quan ré'rt Jhli n g, Kiotho [112].

S khéc bit trong K} qu gii a nghién cu ¢ a ching t6i va tac fiMemmos
c6 th\kuHl phatt s khac bitvQl i ~ mg@ghién cu. Cac nghién au khac nhau
t heg ~ ¢thec hi ntrén giin thAb nhnhanyi HoL ihi | ©m @kimdinh L i
d ehg, vamc  Kiwh soat bnh Iy nQr khac nhau,¥h JflcacKfqu k h * nrgg L
nhil Ngoai ra, nn g, Klotho* b nh nhan LMCK chul[n h ° g€ a nhiu y/ {

k h 8 c khfinhteh g by klathora kh i tufn hoan ca thch, s tiéu th oxy ¢ a thdh
[67],[131]va s bi/h “iln'n g, Kiothotheothi g i @ may chdtBy ch m t
IFfnL o nry, Kiothocéd thAk h 1 n phinlAanh chinh xac nc Klotho th ¢ t/]

Tuy vdy, kiT qul nghién cu ¢ aching toi neh mthhth igianlc m8&u  d 7 i
cOthM i ° n Jpgifam n Ky, Klotho huy t h a@nrdy kifm ¢ nhlfm
quanfrnggavic L § nh" ngxuy@n bnihnBan LMCK va ap_chg cac bin
phap can thip Kp th i nham gfm thMd bih ch ngdolc m§u |T@athid " i
nghifncuga ch¥%ng ‘trta rgdymég cum s ©uQcackyh f fnh
heng/hfBng Kiotho, trong L athcgianlwanbu. t r , ¢
4.25.N"n g, Hilotho huy/} thanh theogi i tinh, nhém tu |

N n g. Klotho huyJ} thanh theo gj i tinh

Theo K} qu[ ¢, a chiing t6i, nhom chng, n n g, Klbtho huy/} thanh trung binh
“'n giila577,99+ 188,83pg/mL, nam giila 527,78+ 124,27pg/mL KJ} qu nay
khong co skhacbit c - T ngk§dighaigti h (p > 0% ngBibjdo t €h
céo ¢ a Andrea Espucbliver va Yamazaki, khicactadg | ng dmognmd) L
Klotho khdng khac bitgi anamvan® n h - m ikhge@thh[44],[160]

n"iv iBNBTM, nghién cu ¢ aching téi ghindh: n gi icoén n g, Klotho
huy t hanh trung . b4l57+£d68A43pdintliso vri 386191y |
148,89pg/mL, p< 0,05).M, t nghién cu ¢ a Wangvacng s (2024)s d ngd
iut NHANES nti20162yd 152 . 4 Tthammig 2% lan trong |
tiit 40/nI9. KfquphoOn tinmchat®, nhom bnh nhan rab
b nh thth mth g’ m 112 bnh nhan (57 nam, 55 )y 1 n g, Kiothotrung binh n
gi, i cao hh(@1183tB47¢@4 so v 795,57 +264,77), tuy nhién khac
bit n”y kh?ngngké(pFO0,782j162p Bghiénic u ¢ a Akimotova
c ngs (2012) khdng timthy s khacbitcéT n g@ica, Klotho huy/} thanh
giagjitinhnamvan® 'i ~ ng® nh thch mth [14]. S khac bit trong K} qul”
gi. a hai nghién cu c6 thWWkuHi phatt LHb  Wih dan s nghién cu. G thwtrong
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nhém bnh nhan BTM ca chang t6i, t| namgiitdtrung ¢ §c d¢htdyi Lo
tivi cabnhtichmth (g+hai3, L ot, 5)inoaiodh/HAngol v
Klotho huy/} thanh namgiithgp h hn .

. nhémBN LMCK, s khéc bit vQn'n g, Klotho trung binh gian va nam
khtng c - ndké®@9%,63n 7 51dy/mLso v i329,99+ 106,94pg/mL, p>
0,05).Kiqun "y t ®ioedy catran Lin(2022), cho Ragkhdng co s khac bit
I § nW/Qnkn g, Klotho gi. a nam va ntrong nhém LMCK (p > 0,05)L05].

Nhin chung, miquanh gi ann g, Klothovagj itinhcothAt h & itay thu ¢
vao tinh tthg s ckh evabnhly., n g #&h enthh, gjitinnkhéngin h "¢ L §n g
KAWJhn'n g Kilotho, n hiemhghantehmth,n gi i  “tngcénn g Klotho
cao hhn. Tkhae binnhy cd i\phins § n h ngtg@rctipt mc | L
nghiém frng ¢ ab nhthdhmthh hn[nh ™ mg@ cti/p t gi itinh.

N'n g, Klotho huy/} thanh theo nhém tu i

Klotho L ‘& b} Jhlla m t protein cé vai trd quan tng trong vic Q@ ida
cac quatrinhsinhlt | i ° dhlap bémwdm g, Kiothol « ° dcng minh
gilm dfn theo tui [160], [44]. n"i v. i nhdm BTM, nghién cu ¢ a chuing téi ghi
nhch n'n g, KiothohuyJthanhgimdfin t h ®ia. NHbm <35tiiconng, L
trung binh 1&83,50+ 226,59g/mL, nhémt 3 5/n . d55tuila413,72+ 151,37
pg/mL v~ B5Std imilndxu ng 400,26+ 150,80, tuy nhién, skhac bit nay
khing c¢- ngkéfpg,asan Qumiy co thwlo ¢ mxu hh chjhotb [nh
haewgcacacypt gdynhiu nh€, Buygimchc n tdnginhttéing
viem, hdbcacbn h L ik “/iqulkndy&ih mthk vai tro tQn n £ rag ¢
Klotho trong vi ¢ pHn &nh s 140 héa b nh nhan BTM vamr a _ ng s@hién cu
s ©u Wamnré niiilién h nay trong bic[nhcacyuf t § cng khac.

43.M" | LIEN QUAN GI AN NG . nKLOTHO HUY £T THANH V_ |

M CL CCBUTHXN, M. TS YeUT KHOCNG Xhw MG, nM
XhuNG VE&rsmMyseUT KHAC ., B NH NHAN B NH THx N MV N
4.3.1.Lién quangi aKlothov. im cl ¢ duthdn

Nh€ ch¥%ng t ¥iténnw gt Klétho huypthagh' b nh nhan
BTM gifm dfntheotn g g khaifh i@ abnh., g i ath 1i 2, &lotho ch
gifm nhGsovinhémchng v~ ¢ h€©a ngké (pI>0,05). fuy ahién, b
suyglmtr nénrért v~ ¢ - gli ahBhgipe®,05s0 v nhom chng va
gi athlip)oatiptcgimsau gi ath4B8o(p < 0, 001). PhOn
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cho thsy Klothova MLCTcomi  t €hn gdhm a a ¥ a (r how5; p <0,001),
ch ngt khi MLCT gifm,nn g, Kiothohuy} t hanfm. cl ng gi

KJI qul nay pht hp v i nhiQu nghién cu  ter @ ©y .  ngs (2017)" ¢
trén112bnh nh ©n BY 85 ghiinshim il ot €h n gdhm @ a khHt h u
gi. a Klotho va MLCT (r = 0,593; p < 0,001208]. Pavik va cng s (2013) nghién
cu87bnh nhon BYYHMNS5Ggica&in ghl Kldtho giimtrung binh 4,8
pg/mL khi MLCT gim 1 mL/phat/1,73 m2 (r2 = 0,41; p < 0,00Q127]. Shimamura
vacngs (2012)nghiéncutrén292bnh nh©n BYA M5 gt hhg Lb§o
m iliénh t ©h n(g= 0{441; p < 0,0001)138].

Tuy nhién, khéng ph tHl c[ nghién cu Ql'ghi nkdh m i lién quan nay. Seiler
vacngs (2014)kh[osat3l2bn h nh ©n BYRN WM ki iudn Klothb &hdng
I i °n g u\aJm MLGTL86]. Rhan tich gp ¢ a Wang va cng s (2018) trén
9 nghién cuv i 1.457 bnh nhan BTM chothfh s t €hng myhpg at
Klotho va MLCT la 0,35 (KTC 95%: 0,28,46; p < 0,05) va i lién quan nay n
I"nh, khéng b[n h * mg® ity itac, khu v c nghién cu hay m ¢ MLCT [150].

S gi[m Klotho khi MLCT gim pHn anh'tn t h @hmavachc n'tng g
thdh-nhi Kl ot ho m’ng odnxllTomt itch'@ipthdy, t am he
moé kEva viém nth tinh lam gim b hi n gen Klotho[91]. Ngo " i, cfrw@aé ¢ § ¢
Mm8u nh+e€e i ndooepysulfatadothp®ye tvEng met hyl h- a
gen Klotho, ¢ chjphién ma, tL - | ~ nim thénmynn gj Klotho huy} thanh
[164]. Qanaygoéppmlamtfmtrn g h h'rilot @KD-MBD.

Béndhhnmi t €hngh quamh i U ggc@g RQCArenh ngtiéee
¢ a chang t6i cho # ' n g, Kliotho huy} thanh cO kin £ n g  pthd@ac gidi i
I Bhsuygimch c n Lch. &hi goBanh nhémchgy inhdbmbnhBTM gihai L c
1i2,din t2chb@econgloe60UE)C 95%: 0,50D,706; p < 0,05),
cho tiy) s khéc bit vQKlotho gi @ nidktee nthhvabnh nho©en B&W M gi
smconkhchms  d LGl 8 1 %lHyhi u4D%H Wi 6bd24,2 pg/mL
(Youden=0,217Ng€9 , khi so s §&nhthaninhdmBMea O gi
L35, AUC ting | °n 008D G<00K NCWIE3908 0, 7 4
pg/ mL, nhyh o8 0L, Brethiu L66, 7% ( Youden =nhbm 475)
BTM bao gm b nh nhchi ¢ mau chuB(BTM G n3i5D), AUCt/ptc ttng | °n
(KTC 95%: 0,7870,878; p <0,01),\i Whdb 397, 14 pripfy mBO, D% v~
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Ho hi u 70,0% (Youden = 0,50QB[ng 3.26) Nh ng ki qu nay cho tiy, mHo du h

st €ehng _gkiadhovagncl cFuthdhch  mc trung b3 nh nh€
cogiatrl ©m s nWrongthdjnduygimchc ntchgct hT mghoa
t “@g nay pfin &nh Rag m i quan h gi_ a Klotho va MLCT khéng hoan toan Wy

tinh, ma co thbiihin t he oigsinmlc® , trong gimrdkKikhdot ho
MLCT gi[m di¥holng 60 mL/phat/1,73 m2.

Kfgunaygngc tign nt mg K¢ ot htadbh Bisigh hmsang lc va
theo d6i tTh trivd b nh thdh mth, Holbitt gi a$hBTMa3 tr L i . c théo dbi
Klotho i} h p v i cac chs truyQn th ng (creatinin, cystatin @6 th\gitp nkch di n
sm xungluggimchc ntch g Lt htthqunlyvacanthips m.

h u Wb ¢ a nghién cu chdng téila khfo  sf§ t. B bh nhan BTM t giai
I &h 1i5, cd nhom chngkhenfth h v ™ p h ©nng bip ¢ itKlotkouthed €
MLCT m t cach h th" ng. Tuy nhién, nghitn@e c h€a phonuhddoah v a
FGF23 hébcacyuf viem,vncothn h “m & ng'thi /IMLCT va Klotho.

Tom 14, k/T qul nghién cu ¢ a ching tdicng ¢ blagchngvQmi t €hng
quanthihgia Kl ot ho ™“wngthiMbECAhht@ ntmg Ké ot ho n
m t dil B sinh hc m i c6 thwphat hins msuy gimch ¢ n £ dn.gFn cdcac
nghiéncu Lo daihhth v~ La Wkh3pgohgia®aovl Log§n v~
| “@g ¢ a Klotho trong BTM.
4.3.2.Lienquangi aKlothov, imts yJut kho8ng x<€hng
4.3.2.1 Klotho va canxi mau hii chah

Trong nghién cu ¢ aching téi, nn g, Kiothohuy} t han hnggifm xu h
dfn theo cac nhom canxi mat:t ng can x i (390, carxi bish 180
t h g (379,31 + 149,09 pg/mL) v&lcanxi (326,49 + 133,19 pg/mLiuy nhién s
khachit khtng cnglikhghpa>t®d, 05). PhoOn t2cl
nhch m i lién h tuy/h tinh gj a Klotho va canxi méau toan gmhi u chinh® b nh
nhen BTM (r = 0,08:; p = 001Bp30,18)l ng nhe

KJT qul nay pht hp v i nghién cu ¢ a Seiler va cng s (2012) trén 312'mh
nhon BT Mh2j4(==i0,01 p=0,916136], v~ tnghircas nghién
¢ u trén bnh nhan LMCK ca Lisowska (2022) (r = 0,117; p > 0,08)06], Wei
(2019) (r = 0,012; p = 0,942)54] va Ling Yu (2018) (r 5 0,088; p = 0,117)165].

Tuy nhién, mt s nghién cu khac ghi neh kK qu['t r § I c, aifpgeth Liu va
cngs (2017)bdocdom t €hnghgoanlthghoa (08 0, 3
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trong khi Pavik (2013) ghirh mii t €©h n g chy{nFa08; pre §,8001[127].
Rotondi (2012) cl néh gbaKmthoovd aanxit medmrLMCKg u a n
(r=0,30; p<0,01)133]. Phan tich gp ¢ a Fanva cng s (2024) trén 8 nghién @
“ b nhnhan BTMvaLMCKchot®mi t €hn gdhm g a Whdi &kKiotho
vacanxi (r=0,14; KTC95%: 0,02 , 26 ; p < Oc, OK5h! nmpritdeng
cao (12 = 66%; p < 0,05). Khi phan tich phan nhémj én quanchc - T ‘“ngho e
bnh nh©ncmanred,22; p < 0,05), trong khi nhdm LMCK khéng ghitnh
s khac bit [47].

Béendchh pho©n t 2 ¢ hngtce®ihRAL trong rrghién © ¢ a&hang
t6i cho thsy Klotho c6 ki n £ mlgin bit tinh tthg Hcanxi mau b nh nhan BTM
vidin t2¢h hdpec 0,65 (i<0,05 M du AUC ch® m ¢ trung
binh, KT qul nay cho tlsf n'n g, Klotho thep v c6 gid tfr nhch di n nhém bnh
nhon c¢ - Yoagxy piin @hvaittro sinh tt ¢ a Klotho trong duy tri candng
khoang chil Khi so sanh, PTH #hhi n kh[ n £ mplAn bittt hhn (78 C =
cho ttBf hai ch dBl nay coth\b tf cho nhau t ridothgCKDiBIBCh g i §
(BiwW * B.7).

Klothocév ai Q@ hoacaifng canxi t hijjtdh2zqthdu Hdi)
hoa hét | nig kénh TRPVS4Y "ngthch , g i Y4p B thi cari; v @)iph h p
V.i F GRW @ cHhh n'n g, 125dihydroxyvitamin D, t L' - g Jp§mh t i
h ‘@ g/ B thu canxi¥ ru, t[17],[142]. Khi Klotho gifm trong BTM, tr ¢ FGF23
i Klothoi vitamin Db riloth, d /I n g uYcansiimauhva'r loth chuyw
hoa khoang dfil

S k h ' Ny nHiigi a cac nghién ai cé thAbcbnglint LH  Vih gun thw
g i abh suy tah, tinh téhg viém n¥h tinh, riloth niti/}, hoab[n h g€ a
I @ tr (b sung canxi, thuc gda phosphate cha canxi), b nh nhan LMCK, quéa
trinh ]l cmau kéodaivacacli ph&p L Wankbiim, rg A n ¢ hchnxi,
che By m ilién h tiQn tang vi Klotho. MFb di miliénquantrct/p ch'&a L €
kh3n g nhl K} qul ¢ a ching tdi va cac phan tichm QLg i y Klotho c6 vai tro
nhdl ‘nlh  t rQohdagcanBag canxi va'ri loth CKD-MBD.

Nghiencugca ch¥ng Wa il ¢c-phfun &t clgh®BM Lo
(1-5) va nhém LMCK sov. i nhom ch ng kh e mfhh, ©b Qi ki n so sanh rd rang
gi abanhémtrongciungmth i Wh. Qnin~"y gi Ypoi/pt§énhnggi §
I, Klotho theo tih trivd b nh m t cach toan din~ h h ni c& pghi&n cu ch khlo
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sat mt hotb hai nhém. Tuy nhién, anXu trong t ng phan nhomh ¢ h €a WL
phathincac miliénquanyu, v~ c¢ h €agtxieamylxi@th & vi t a mi
D ho4 hoa, PTH hbb FGF23.Tomd, mkb dii nghién cu ¢ a chiing tdi khéng cing
mi n hcnli@nquanrdrangga Kl ot ho v~  a@bixiiKlet®u, x
theomccanxivh gi 1T v Qihoatca proteininay trong canig khoang
chil Cac nghiénau L a t r_ uthig kjche§mhéavacmuln hhfn |~
thi/ W&m sang,tm ilién h nay b nh nhan BTM va LMCK.
4.3.2.2 Klotho va phospho mau
Nghién cu ¢ a ching tdi cho # n'n g HKlotho trung binh nhém c6
phospho ttng (307 Hl5hHh \M2SON, o6k cpphosphd. )  t
b 3 n h ngt(38%88 + 152,50 pg/mL), vs khac bit c- T nokfHm<a t h
0,001). Tuy nhi®°n, khi phon HWmdlenh €hng
tuy/h tinh gj a Klotho vann g, phospho mau b nh nhan BTM (r 50,13; p =
0, 12) ¢ hhomg LMCK @=i0,09; p = 0,40).
Kipgun™y t @éwnigghien cu ¢ a Seiler va cng s (2012) trén 312
bnh nhon B M (g=ii GO6; p E 0,291)136] va nghién cu ¢ a Liu va
cngs (2018)trén112m h nh ©n B4 856 (rg=il 062D7; d’=00,113)108].
nh-m LMCK, c¢h¥%ndgWkitgdi €l hwiiVei 610) (re= 0,092;
p = 0,422)154], Pasaoglu (2021) (r = 0,127; p = 0,3fiB)6] va Lisowska (2022) (r
=j 0,025; p > 0,05]106]. RNgl¥®mts nghitncubdocdom t €hng qvu
ngnch c¢- T nghoa, i0R®=061LJA27KkRoloIQDR)(r¥ r =
0,28; p < 0,05]133], va Ling Yu (2018) (r 5 0,144; p = 0,010)165]. n8ng ch?
Yokoyama (2012) trén 53 bh nhan LMCK Hghinhchmi t €hngdigiaan t
Klotho va phospho (r = 0,33; p = 0,014%3]. Phan tichgp ¢ aFanvacng s (2024)
trén 8 nghién cu (bao gm " LMCK) chottBfmi t €hngcuan hghmg
gi. aKlotho va phospho ¥h s g pr=i0,21 (KTC 95%i0 , 3/J7i0,04;p =0,02).
Khi phan tich phan nhém, mlién quanrért hbnh nh ©ncmahrea |
0,33; p < 0,05), ° nhoneliViCK (k #i 0,02;p > 6,05)47]. ngh o a
Benchh phon t 2 c hngtce®ipRAL trong mghién e ¢ a&hang
t i c | Brlotlolcdki h h pin bittinhtthg t tng phosiphat e
nhan BTM.AUCg¢ca K| &ttt hto, @854 (p < 0, 01), tHonNg
0,839 (p < 0,000(BiW ~ B.8.MHbdukint ng ptim@n Kb iot hcaonl hn
hth ch] s gilm Klotho W pHn anhtinhtthgriloth Qii h, a phbBtphat e



131

khicLE8§nhAhpVi®PTHKKIqu naygngc¢ vaitrogca Kl ot hto nh <
ch dal h tr nhdh di n mE can Bag khoang cHitrong CKDY MBD.

Kl ot ho L - ng nwa it r@hdgcagRigphosghe théng qua
hinh thanh phc h p Klothd F GF 2 3, g i Ypphosphated " nf thch vat ci
chjtadihgb thu, gi abtbhsmgaBTM,mtbdichc ntdg L« Hmmpg gi
I, phosphate huy thanh w ‘Lc+@uy tri trong gii hth nh ¢ h JJbthtr ¢ a
FGF23 va PTH. Khitnh tvh trivi  Holiitt g i ath 3Rto L i )[m Klgtho
cung v i suy gim MLCT (< 45 mL/phat/1,73 m2) kifh kh ' n £ n [ tr. tphosphate
suyyu, o JJL t £ ng epnAufls8p h Dto illién gquamyia gim Klotho
v' titng s plicdin ety t rQphoakhdang dii' BTM.

M’ i lién quan gia Klotho va phospho trong cac nghiéruc ¢ , n "ogh €a t
nhi, c6 thAdo khéac bit vQquFn thwb nh nhan, mc | Buy thdh, tinh tEhg viém,
hotb Qi tr (thu ¢ gda phosphate, dil, £ n) b nh nhan LMCK, s d a onglL
n n g, phospho do Ic mau va'b sungthu c gda ki phosphate c6 thehe Bp m |
lién h th cs v iKlotho. Tuy nhién, phan tich g cho thsf  x ung bi¥@ Klotho
L'i k™~ m t Lt nigyKlpthox thwa o t ch gibll gian tip ¢ a tinh téhg quéa
t[i phosphate va i loth CKD-MBD. Qimdy m ratQn ntng cuhpbapc §c
I’ @ chnh Klotho hd-b FGF23 nRm di thi n kivsh soat phosphob nh nhan BTM.

Mt <©ihgénghiencu | ° bfyo Eguw § tgh BIM (1-B)pnhom
LMCK vanhomchngkhenmthh, qua L- cho ‘mis®iph 'liL§nh
Klotho theo tinh téhg phospho mau t ng nhém. DU @y, ¢ mXu trong mi phan
nhomwhconhcechlv © ch¥ng t ! i ngthi€s ylpthl@nhoakhac h L
n h <€ F GR2itamirnDohst hoa.

Tém 149, nghién cu ¢ a chang t6i cho # Klothogim rdrt° nh - m ¢ - t &t
phosphate mau, phiipv i c/ib nle dinh ca CKD-MBD vam ts nghién cu
t r c€Tuy nhién, milién h tuy/h t 2 n h' ccthn&a ntiehh r »icac " ng,
nghitncu La trungXtmMmhhrc - -v'c phOBNK § énb¥ai L a
t r Quhiaica K| oitv.h ghospho.
4.3.2.3 Klotho va PTH mau

Nghién c u ¢ a ching tdi cho thf "' n g, Kiotho® b nh nhan BTM vi PTH
< 150 pg/mL (431,66 N 156ng&sowmémPIN c a o
O 150 pg/mL (311,74 N 112,79 pghaLl p
Kl ot ho trung bahanhPTH & 16@ pglnh 343,85¢r41,08 pg/mL
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so v i 308,55 + 114,46 pg/mL), tuy nhién &hacbit khing c¢c- T nghc
Ngoai ra, ching t6i ghi rdn m i t ©h n g chygi aKlothavg RTH nhém

BTM (r =i 0,37; p < 0,001), trong khinhém LMCK miiliénquannayju v~ ¢ h €
'S T n ggké @=ia,17; p=0,10).

Béendhh phon t 2 ¢ hngtcoBihROE chy tyKiotho cEkFn £ n g
phan bittinhtth g t £t ng PTH ° @ 6Hnsan Bvigvi m 1A )JH®D,712
(p < 0,03 (BiW ~ B.9). MHbdl gia tr AUC ch’* m c trung binh, R qul nay cho
thBy ' n g Klotho thip c6 thMgiap nkchdinsmnhémbnh nh©n ¢ - n
c “ag ah giap th phat. KI} h p Klotho cung PTH c6 hhang cao hiu qu'L § n h
giamc , £iloth CKDi MBD trong th ¢ hanh lam sang.

KJT qu nay pho hp v inghiéncu ¢ alLiuvacngs (2017) (r =i 0,542; p
<0,001)vaPavik(r¥0, 2; p < 0, 00i1)Se inlhe@n igkh8kohl§2c) ,\
tim thby m’ i lién quan Klotho- PTH (p > 0,05]108],[127],[136].. LMCK, nghién
cuca ¢ hvang  tYbkoyamagtHr0§8; p = 0,55) Ling Yu (r =10,030; p
= 0,603), va Wei (r = 0,000; p = 0,99163],[165][154]n h€ng Li sbwska
0,290; p < 0,05Vva Rotondi (r =i 0,28; p < 0,05)4 ghi nhch kT qul n g €14
[106],[133]. Phan tich gp ¢ a Fan (2024) trén 9 nghiéniec ¢ | Angg nkii i
t €hng dch @=N0,28; KTC 95%i0 , 2Pi0,L7;p<0,001),rdt° c[BTM
(r=10,14; p < 0,05) va LMCK (r £0,21; p < 0,05]47]. Nh ng khac bit gi a cac
nghiéncu g iy raag m i lién quan Klotho PTHchuln h “tg€anhQy/u t,
trong MbnhsinhCKDMBD L - ng ng#m. tr , tr

Klotho lién quan ra thi/t v, i PTH théng qua trc Klotha' FGF23 va chuwk hda
canxi phospho. Khi Klotho gim,lam gimtinhiu¢ aFGF23,¢0 JJL t tng phos
mau va kich thich tuph occh g i § p} PTH.mRm duy tri can Bag khoang cHi
Ngoai ra, thijs Klotho lam gim | hhy ¢ atuyh occh gidpyiFGF23,khin  PTH t £ n
cao khéng Rish soat va gop gim g © g o @4p th phat. Cac nghién a th ¢
nghi m cho thyy Klotho c6 ki n £ naxh]h u yngtanxido PTHtU]b “ 0o x €hng
lamgimbW hing ¢ g e ng vILFTH { t/]bao tkh [69],[97].

Nh ng Kk} gu nay ¢ ng ¢ gil thuy/} raag Klotho hét  nlg  n h oBH nQL i
h,a ©Omiviz nfhTHEQIt° Ib nh nhan BTMc h €amdykhichc nktng
thdh con ot n, Klothowqh duy t r@ hoa RTH théng qua, tit Klothdi
FGF23 RNgl“¥ " b nhnhan LMCK, miliénh n"y k®m r » ddong h
Lng PTH d®&xcalcmau, thuc Q@itr, vitamin D, phosphate va tinh
trthg viém nth tinh. Klotho co til. ‘& xem lachdBlitQn ntng gi %p L §nl

o™
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c h° rgyeh giap th phatvamc . tiloth CKD-MBD * b nh nharBTM.

Nghiéncuga ¢ h¥ng Wtlaphan tich €@ng bi’hai nhém BTM va
LMCKv. is | ‘@gmd t €hHhmgidpsosanhga ¢ §c ‘nchdramg L €
hhn. Tuy mfhatng phancnhdm PTH trong nhém LMCK cokhhch]
vanghiencu c h€a FEy§ nthcypt gaynhiu n hi@iart) ke mau, mc
vitamin D hdt tinh va FGF23Tém M, nghién cu ¢ a chdng toi kRp g nhlm i
t €hng dchgimKlotplva PTH b nh nhan BTM, trong khi i lién quan
“LMCK c¢ h€Hi/Jqupnaymphd hp v inhiQi nghiéncu tcvadtsh mthh
v ai Q hoaPTHjca Klotho. Cac nghién aitheoddidc, La trung t ©
t 2 ¢c Wptlladgmthip Wimsangtc h jechy v~ L §ddmsamgcd gi §
Klotho trong quin ly CKD-MBD.
4.3.2.4 Klotho va 25(OH)D

Nghién c u ¢ a ching tdi cho ¥ 1" n g, Klotho® nhém cé 25(0OH)D dim
(< 30 ng/mL) 1& 379,09 + 153,20 pg/mL, khong kha¢bi ¢ - T _mrdpdmocd s o
25(OH)D "hygnk Ot B® ng/ mL, 363,30 N 145, 9
clng khidnangi gth€hmdh tinog aKlothahuyt thanh va 25(0H)D
“ ¢['b nh nhan BTM (r = 0,004; p = 0,96) va nhém LMCK (i &04; p = 0,72).

Kitgun~y t@pwnigqghién cu g a Pasaoglu va ag s (2021), khi
tac g khong timtiyy mi  t €hng g u a_raKlotho vd 25(0H)H 6 ah g i
nhan LMCK (r = 0,117; p = 0,379126]. Tuy nhién, Chen va og s (2024) cho
thBf* nh n g " @Rlotho thd (< 848,4 pg/mL), 25(OH)D < 50 nmol/L lién quan
IJh  t £ ng nvgng go nd hguy&n nhan va tim Reh, trong khi mi lién h
nay khéng xtll hi n° nhém c6 Klotho ca§9].

Trong khi nghién cu gaching téichl. § nh gi §-dh§ d @HQaD
vitamin D, nh@u nghién cukhac#p trung Vv~ o dfigh@sigh@ld) D
vitamin D- 1 © y Yhig ¢da vdth, thw D RWE L hoa tr ¢ ti/p biwi hi n gen Klotho.

Tuy nhién, flu Wi nghiéncu ¢l ng k WBEmig tt €©mng hywian L §
Kl ot ho v~ dghiéh®g ©aPpvikDa cng s (2013) trén 87 mh nhan

BTM (r = 0,003; p > 0,05)127], Rotondi (2015) trén 68 hh nhan LMCK (p > 0,05)

[133], va Pasaoglu (2021) trén 60 nhan LMCK (r = 0,157; p = 0,23[)26].

VOQmHusinh hc 1, 25 (QCcHNh b hi n Kibtho théng qua ththw
vitamin D (VDR) .dVvKNWDR, phcH# p\DBRHRXR Hnh thanh
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va g vao vung VDRE (Vitamin D Response Element) trén gen Klotho, kich thich
phién ma va tng h p protein Klotho[50]. M, t s nghién cu can thip L «ng ¢ h

mi nh Jndy: Matyamvaongs chottbfb sung vi t amiagimD n gt
Klotho huyl t F¥B]n garakdse vamg s ghinrdh K| ot ho niwébmo h h
dung paricalcitol so v calcitriol (p = 0,044)[86]; Etemadi va cng s (2021) bao

cao cholecalciferol Gu cao (50.000 IU/gn trong 12tin ) | " m tViKlotho L 8 n ¢
(p = 0,035)45].

S khéc bit gi a nghién cu ¢ a chiing téi va cac nghién e can thip co thw
xuliphat t vi ¢ chang téi chquan séat mi lién h vitamin D v v i Klotho, khéng
t heo dwngb dufuwitarin D. Ngoai ra, cadlyf nh€ FGF2®g t 3 n
viem mth, mc | Buy ththva s bi/h thiensinh'hcgca K|l ot ho Wamhh ng ¢
h ‘& g . Q may cho tBy m i quan h gi_ a vitamin D va Klotho phc t9, khong ch
ph thu cvaonn g, 2B(OH)D. Vi c duy tri vitamin D héthéa m cfi Su v
c6 thwgiap Ho T n Klotho, gifm r i loth CKD-MBD va dithi n t i’ Agnchol €
b nh nhan.

Tom 14, nghién cu ¢ a ching téi va nigi nghiéncu  tcr @ h <@g mihh
L'emiliénh trct/pgia Kl ot ho v~ 256 0HJchngchoh€ng
thby vitamin D- LHb bi t dthg hdt hoa- c6 thMn h * hg@ian tp JjiKlotho va
ti °“mgBn@® n h@ nay nkw mthh s cfn thil} ¢ a cac nghién.ai d ¢ va
can thip Wam rd vai trd ca Klotho trongchuwd h - a v it mibmh D, L
nhéan BTM va LMCK.
4.3.25Klothova Il tngr¥loon kho8ng x_ _ng

Trong nh- mi5eimNy Katho frung binh cd&cmcs | “@gr i
loch kho&8ng xn@h A46,3 €157 pd/mL (khdngirloth ) /h 856,7 +
137,4 pg/mL (2'ri loth) va 364,2 + 134,0 pg/mL (3irloth). Nhém c6 47ri loth ch
c- 1nghp:© khEWasanh. Skhac bitvOn n g, Kiotho gi a cac nhém
k ht dtg TL n gohk@®(p> 0,08). Trong nhém LMCK, n g, Klotho trung binh
t ©hnign ‘b gi acacmcriloth:t 303,2 + 75,1 pg/mL (khéngirloth ) /h L
321,4 + 113,4 pg/mL (2 t loth) va 300,5 + 114,1 pg/mL (3irloth). Nhdm cé 47
lothchc - 2ngtp€© khtWwd ©h t 2 ¢ mhom BThakdéac bit
giacadcnhom L MCK cling kht! nmgkédp>0j05).nghoa t h
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M, t s nguyén nhan c6 Wgili thich cho tinh tthg nay. Th nhil, s | “@g
bnhnhan ¢ § ¢ n h - mloEh-con@, &8 Jjrhth chjvQs ¢ mthh th ng ké.
Th hai,nn g, Kiotho chuln h ° mg® i nhiQu y/u f khac ngoai tinh &hg r i
loth k h o 8 n g g Hhh nngh, € cohhdn gon #, tinh tihg viém nth tinh,
stress oxy héatoy/ut gen.Th ba, bnh nhon L M§&da quattriilc L
[ ¢ mau, thUic gda phosphate, bsung vitamin D va h thién sinh hc c6 th\the
I milienquangias | “@grfiloth kho&8ng x€hng v~ Kl oth
So sanh vi cac nghiéncu  tcyi@ Wlcactacgich L §nh gi § KI ot
qu amt ng yut khoang chilriéng [G(Ca, P, PTH hebvitaminD)n h€ Pavi k
Rotondi[127],[133]é thayvitngh ps | “@griloth. Do vdy, vi ¢ ching t6i ap
dngcachtipohdaténtngs riloth kho8ng xUYddimgintedang |
din hhmthidiyraagst 2 ¢ h Qiijpthehth\ph[n &nh mc | thH
canBagni mt i | fp thilu hq Kidho. L
h u Wh ¢ a nghién cu la cach tip och toan din, Kt h p nhiQu y/u f khoang
chil Wihan tich mi lién quanyiKlothoi mt mn€@ Li ‘cc, Qiptrang L €
y vin. Tuy kPl hthrehd] thify icdmgang khéng cho phép
k/fluch quanhnhanqff, s mX" mts nhomnhconbhch] v ch¥%ng t
phantichchiffn h " mg€acacyut L Qtr ( n h@vitanin D, IH phosphate
binder) hé¢bcacchkii Qi ih, a kh8&8c nh€e FGF23.
TomId, s | “@griloth kho&ng "lehquanyic - x g dgire
Klotho' bnh nho©n BTM, Td ¥ gghké@angtfihan tich phan nhém.
K/tqu naygim ragKlothocotM - ng vai tr, t/ibimsinht ©m
CKD-MB D ngtthic ng¢ tfmquantrnggavic L § n"mgth inGiQ Y
t khoang chil Cac nghiénau L a t r ummiXgl ntva@hmo ddiakc la §n thi}
'Wkh3n g nhlgiatr¢ achs nay trong thc hanh lam sang.

4.3.3.Liénquan gi aKlothov, im& , X€hng, | o«ng x<€hng
. nhém bnh nhan BTMGn 3 i B g, Klotho huy} thanh khéng c6 s
khac bit L 8Mgiga cdc nhom @ | X €hng (g thilu txke®ng, | c

x €hndgHicfdacvt r 2 tagtibc | €r€hng L ¥ €hn e~ lhlib
toan than) vip >0,05(Bng324) . Phon t 2 chiquy@pm gt ol nl k
bi/h gi aKlothovimd , X€hn J-scaeéchottbfh s t €hng H,WRan tr
nh vap> 0,05, chngt khong co miliénh L § nW, rkhom LMCK, Klotho cé

Xu tg@m bnh nhon | okebmgtiwa@bxdehnly L %i (25
110,28 pg/mL), so v nh- m° bg(315,27 t 1824 pg/mL) va nhém /i
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x€hng (346, 57 Np<40103(B[Ags325p.Juy mhiép, cac phan tich
i quy tuyh tinh va logistic trong nhém LMCKa khéng ghi neh m i lién quan
c- 1T nakKohavagad X€hnk mMguy ch | o«ng Xx<€hr
KTC 95%: 0,9941,002; p=0,316\i cn'n g, Klothochgiim ¢ - T nhmh o a
| o«ng x<€ehngUwkthitfoanb §®hngi 8 %t , nhd®s ghak ht n (
bit t ‘©igh gac v tri khac, cotid i ° n J & &hdc nbau Qchl trac va
chuyw hdagia x €h(hwg¥%iwvg L %i ) v~  pxv@rigrets ndg) frohgk €h n
b ic[nh CKDIMBD. “ngthi , Mhctshgthh | €©nlgg DKA bhh
nhan lc mau cotib [n h *“mg®ithodihdbactsng, gai x€hng Vv~
mQn/mtt h  m8§u, [thm MnixXn gvEp gnicliéneuah thcs; nhogle
ving x€h'nngitnHiiu thth@ WhAN ¢ 8§ nh hrt»h ahymdl &
X €hn g " ilokhemuyMhoa khoanixk €hn g . Nd o8y b nhmt#n troisg
tng ph©n nh-m | ad«rg LxehircgthWah gl | eth ng
k°, do JIHucfrc Sled kgilithah tr ng.

Kifguca ch¥ng °‘tngvindghi€thcug a Chewcharat v ag s
(2022) trén 847 mh nhan BTM, khong ghirdn mi i lién h gi a Klotho huy} thanh
V' nguy ch Hogry [3BENNgSmas nghién cu cho thy
m' i lién quanph ctp gi a Klothovanmt L Kh o 8§ ng Zhastvaangs,t
d I u NHANES 20112016 trén 781m h  n h ©n BT, ghi hch KIGthot u
l i °n quan,ic - Mt tnmdiny a, to&n than va than minh (p < 0,05),
nh€eng khliemgganfidtsngthds | €n g duva dadngrai. dhlién
quan nay rd't  h mamgii , ~indgteag khénggc L at i nibéo phi.ng€
Tuy nhién, do thif k/jcdb  n g a n gWkhcdgin@guart himhan qif [169]. Jiang
va ¢ ng s (2023)theo d&itrén 871 ph n méan kinh >50 ti i ghinhdhn'ng, L
Kl otho cadhlmngwy qulaniBi«hbnx€bBRg=t B, 5638
[80].. b nhnhan|c mau chu®, Zhengva cng s (2018) bao céo Klotholy h hn
M nh-m | o«xng Xx€hng davi cMnpdCeh@hgn gq uldvei  tvh
sngthb | [Ef]lgHuangvacngs ( 2 0 2 4 ) 3cg nilgimklotho la yu
t nguy cddh K igifm Mn X TM g iteciii[7a0]o

Kl otho L-ng vai Q@hoachi um-ga txo@h it gcotnhg! r
FGF23i vitamin Di PTH va can Bag canxi phospho. Khi Klotho dim, tin hiu
FGF23gifmtheq /)L t tng pho$minghe M85 ( GH) D
hgp t hu canpPTH.8 phithpboanhngriloh n "y [Xmy t hYc
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X ©h n g [mvKkhoang ihda ‘€ h.rCgc nghién cu t r rfigvd cho thyy thifu
Klothogaygim nguy ° n b [mohdix @k phgsphatase ®n va lam suy
yJu qug§ tr3nh Kk98p §mhgnLMCK nhiu@hh g h8§c ‘rihe t
gian 1 ¢ mau, tinh tthg viém nth tinh, s d ng thu c gda phosphate Hd thiu
vitamin D hdt hoa co thfn h “mE nd thi J/nAn g, Klotho va sc kh e
X ‘©h oéghNam che By m' i lién quan tr ¢ ti/p.

M"i quan h gi a Klotho va nat | X ‘€©h‘nlgnh nhanBTM v¥ con nhi
tranh c&i, nhom BTM, miliéen h d“& g nJ/h KHb khong r6 rt, trong khi'
L MCK, _ngigithikotho nh- m | o« nHybixtetbanlg x €bng L %i
g iyvaitrotign n t_radlotlo trong CKBMBD. Klotho c6 thAkhdng plfi 1a
y/ut L h omd la thanh pfn trong nth g | il @ hoa khoang dii-x €hng, b a
g m PTH, FGF23, vitamin D, canxi va phospho.&/i L §nh gitBp¥Xi ot ho
cac ch dhll khac co tivh u ich trong theo dd8 ckhe x€©hng Vv~ nguy
X ©h‘nbgnh nhanBTM.

Nghiéncuca c¢h¥ing Wt il “c L S@ydhitpomBTMGn 371 5
VvaLMCK, v, i phan tich ret . ©h &l ghiQ v tri kT h p i quy tuy tinh va
| o g i k[ sat milién quan vi Klotho. Tuy nhién, c mX ¢ at ng phan nhém
| o«ng x<€hcev c,crh€a p W@hnhituz cnbh & 8FcGFR2 3, Vi
hott hoa, viem réh ha-b th i gian1 ¢ mau.

Tém I4, nghiencu c h<€ahmghi |l nhn quangkégiafngngh o
L, Klotho huy}thanhvamt  Kho8ng E®hnghon BHME5gi ai
trong khi* nhom1c méau chu 8ghi nhdh x ung Klgho tigp  h" Hhmh nhéan
| o«ng xb®htntgy, trithan b x €hng H %d % Mh&ailgmi nh
quan c - Jjqguramg tinh way ¥ ko gia trkhoa hc, g i y raag Klotho cé
thwkhong pfin anh trctifp  t hia y Mihin ttth i Wb va khé quan sat'm
lién h tuy/ tinh trong thi} k/jcdbngang, nkil la trong bi c[nh CKDi MBD ch u
t 8§ cn gl Iua (BTH, FGF23, vitamin D Hd héa va cac ju f |am sang lién
guan) . D o _ dKlotho trormyisc kh & | x ‘€ Hmiynhan BTM gn  ‘lc€
ti/p t clamrd Rag cac nghiénas L o theoddidc , L a t riphargticnt © m,
La/uyv™ ph€ehng ph¥péal 8nh gi &8 chu
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4.3.4.Lién quan gi aKlothov, icacyut khac

Klotho va tu i b nh nhan

Trong nghién cu ¢ a ching téi, nn g, Kiothohuyl t hanhnggim x u h
theotti' nhobmbnh nh©n BTM, t ©®meyg qmthnT nhgogh o h €t
ké (r =70,15; p = 0,06), nhom LMCK, khong ghi neh m i liéen h gi atdiva
Klotho (r = 0,04; p = 0,71).

KJI qul ¢ a ching téi khacvim t s nghién cu  tcr € nh nhan BTM.
Shimamurava ;g s (2012) trén 292'mh nh ©n  BYR M5 ghiinfahim il o
t €hng dqecuha nc -n glhatd igrd Klotho (g i 0,345; p < 0,0001138]. Liu
vagngs (2018)trén112mh nh ©n B 3B gd lan g Ukia €hdag k
t (r=10,326; p = 0,016)108]., nhom LMCK, K} qu ¢ a chdng toi phu'hp v i
nghién cu ¢ a Yokoyama (2012) (r = 0,21; p = 0,1463] va Ling Yu (2018) (=
i 0,062; p = 0,327]165], n h€n g c\ imghién crug €Lisowska (2022) (r
=1 0,268; p = 0,028)106].

S khéc bit gi a cac nghién ai co thAdo ¢ mu , Ho vilh dan s, tinh tithg
viém, m ¢  Buy thch va kMih soat CKBDMBD. ;| b nh nhan LMCK, céac fu t
nh<€idgiahl cmau,viémmh, t £ng Hthoes @ihiaé thAbn h * g€
mthh h'thtamechem miliénquanyi Kl ot ho4 D% noggh®aa Lt h
X u . tg@im Klotho theo tui* BTM v phu hp v i gil thuy/} 140 héa va stress
oxy hoa lam dim biwi hi n gen Klotho. Tui c6 thM i ° n J gilen iKlothio*
BTM nh€ngng2LMCK, §rengHiéncul n h h nwhgoat ykfi nhi u
LWam rdo.

Kl otho v™ c¢ch" s BMI

KJt qul nghi°n ¢, u c¢c,a ch¥ng t?i k ht

gi . a nKlothghuy/Jt thanh v° BMI ° nh-mb nh
clng nh€® ° nh-m LBOEK (NghiE°HA,&luy p, a Dij
(2018) tr°n 330 b ' nh nh©n LMCK cing kht
Klothov™ c¢©n nHni@g. 6&H2t hw €r0=461), g i T

| © yJJu t° quan nrngklghof nbng€nhgmlLBnnh nl
Tuy nhi°n, m t s nghi®°n ¢c.u kh8c L«

guan h’' gKlothat Bavi g vé 8§ c qu fT8 ctDlg W hkah &¢ rch a

ph§t n hnig Kitithoh uy JJt cab ¢v4iém uah h uwd oih “BM$vak h “ i

| € ng nWc i(UMIviai t rKlothottir @m gn i Quc _ha a t |
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t M. Trong nghi®°n ¢c.u Invecchiare t{j

khtng c¢c- s. kh&c bi t L §ngKldhoh gy Jta tclEa
[137. Ng€ ¢ 1 Ui, mrttnnghi°m_ghtiv T hNdmdgt nBEn
béo phi BMI trung binh 35,2 + 3,17kg/mdc - n° Kighotiuy /Jjt t h Blan h
hhn L §ngntkWnsdéBMMunpg binh 21,84 +0,36 kg/M25].Ng €’ ¢ | i

d. i u t. NHANEBnngl g Kipthoxt e am ri bntg€hn g
ngh ch v, i boe®@3brmoag( &dhekl &sQ01)c, ng s,
b®o ph3 to" " n thon v~ b®o Kothaotgh btp- hlHn°, n nc
ch™ ° [123.. n.

Nh€ vdy, m Klothov°nBNMI ghoak/]t qul khtg
t€ ng kh8&8cnmhmuon BBM v° LMCK th<€ ng c-

r i lo4n chuyWn h-a vloOymihJmglL yiJJun ti tci
h€ ng LJn qu§ tr Kothomt 'tng §t'hp Lv c H dip tvi J
c- thwWilgdokhthg2thm thbly m i | Kidthotong L §
nh-m b nhkmh&®nvni ykJt qu.l tre°n L i t€r

Klotho va ch’s hemoglobin (Hb)

KJI qul nghién cu ¢ a chung t6i ghi nth m i t €ehngdhgqeant mgt
gi a Klotho va Hb nhom BTM (r = 0,31; p < 0,001),% h  h h_n casnghién
cu tcrSBimamuravaogs (2012) bAocdom t €hngdigugia t hu
Klotho va Hb (r = 0,139; p < 0,0%)38], trong khi Liu va cng s (2017) ghi nlah
mi t€ehngdhgoha®©nghih?! nggke(r=0[248npg-10,674)08]. h

nh-m LMCK, ch¥%ndgmi!itetbhgdpgqghinihhghoa (

p < 0,001), pht’hp v i Ling Yu va ¢cng s (2018) (r = 0,126; p = 0,023165],
nh€eng ‘tcn §Wei(@0398154]va Topal (2022) khi khong tim i m' i lién
quanc - 1 [I%@].h o a

Klotho covaitroquantm g t rQohoathlll i m8 u  gngdén §n&utl L
Erythropoietin, chuy hoa sty vitamin D va kixh soat viemCé mi i quan h L' Qu
hoahaichugia Kl ot ho v° ErythropoietinW tror
hi n Klotho con Klotho # ¢ ch]s[n xul Erythropoietin, cottt § cn gl L ng k
IJh quéa trinh®® A'ng du.N'n g, Kiothothdd ¢ , n | Thgifm hgbdha va L
tai ch]sady gifmtnghp vi t ami nJ/ub viéni, gop piin gay thil mau
[158]. Tuy nhién, milién h gi aKlothovathiy m8&u ‘eodin@h t hong vy
co th\tlo khac bitvQp h €hng p h § p_ cL, dUh KiWBTM i cac i t
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gay nhiu nh<€ vi °mg ,QdlEnythropdi€in,sb hay vitamin
cfnthém cac nghiéna L o quymé)n, Ihava kwh soattt y/ut nhi u
I'Wam r6 vai trd ca Klotho trong thii mau b nh nhan BTM.

Klotho va ch’ s albumin mau

M ts nghiéncu LI'QxuHltragnn g, albuminmauco® i °n Jjguan
K1 ot Kobittrotig BTM, do albumin pfn anh tinh tth g d i_ mghva vier@ h
th' ng. Tuy nhién, B qul nghién cu ¢ a chiing t6i khdongghirhmi t €hng g u
c - 1T nrykégia Kibtho va albumin méau c[ nhém bnh thdh mth (r = 0,13,
p = 0,12) va nhém £ mau chu B (r = 0,03, p = 0,80). Nimg phat hin nay phu hp
v inghiencu tcr @ aliuovacngs trén112bnh nho©n BUY S5 gi ai
trong Ld Klothd khémmgn he - t €hng g uiabumio maul(r=ngh o
0,124, p = 0,312)108]. T €hWse vatcng s (2019) nghién cu trén 88 bnh
nhanlc mauchu®c i ng b 8gkhéngoém | i °n quanpa c-
Klotho va albumin (r & 0,090, p = 0,430)154]. Hhay Ling Yu vacng s
(2018) nghién.cu trén 330bnh nhanlcmauchu8c 1 ng k h Bmgi tt3@ht h
quan c - _aKlathgaallbumig (r=0,091, p = 0,192D5]. Mo di albumin
lamtch s phfnanhtinhtthg vi °m wvn'g dtirnohn gd @BFaM, n h €
nghién cu cho thyy s gilm Klotho c6 tM[y  r @ldo i in' n g, albumin mau.
n Q nay co tido Klotho chus L' @ hoa canhiuy/ut khac, baocgmnng, L
phosphate trong mau, stress oxy héa va viem n m?t . Do L., al bum
phlilay/uf chinh quyl ‘niinn g, Kiotho' b nh nhan BTM.

Klotho va lipid mau

Trong nghién cu ¢ a chdng toi, knéngtimBymi | i °n quam c -
Klotho huyl thanh va cac cts lipid mau’ nhom BTM (Cholesterol, Triglycerid,
HDL-C, LDL-C). NghiéncugaYanvacngs (2023) tr %in ‘thgl €6 18
thanht NHANES chotiyy K1 ot h o Jjdilth nn g wyalo4 Hpid (OR:
0,91; KTC 95%: 0,860,97) va c6 mi quan h hinhch U v ilipid, g iy m c Klotho
ti €©uUngl.B65,5pg/mll61]. Liuvacngs ( 2024) c 1 bghnbd®o c §
BTM, Klotho ch con gi m'ilién h v i Triglycerid, trong khi n g ¥kh e nthh
lién quan vi c[ cholesterol va triglyceriflL07].

. nhém LMCK, nghiencuga ch¥%ng t ' i cHmidiénkuat ng ¢
c- 1T nagkothavadpid. Kfgu n ™y t @ip\nidinglYu (2018)[165]
va Wei (2019)154], khi d hai nghién cu khéng tim thf m i lién h L' § n\Wi &
Klotho va cac chs' lipid . Tuy nhién, Ibrahim va aig s (2020) H cho th} Klotho

— )
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t haithedchuBl ¢ m8u, c¢- th@hTriglyceridwa VLDL-G uta €
[c, nh€eng t @mhnigDLgQuva Triglycerithsau kc[57].
TnghpcaclBagchngchotiyy miliéenh gia Kl ot ho v H | i pi
quan, ph thu ¢ vao bicfnh bnhly, tinhtthg vi ° m ng ¢altc §éau. L
Nghién ¢ u ¢ a chiing t6icng ¢ r3ag Klotho khong phlilay/ut ¢ h 2 Qhchnhi
lipd  BTM v~° L MC K& cothirelm gmg@antp t h® n@hapua L
viem va ni moéi. Cac nghiéenau s ©uQuditrorga v K| ditv.hi r0i lokn lipid
v" nguy %htrongBTVnia cfn thifl.
4.3.5.Phan tich ' i quy tuy/h tinh gi_ a Klotho va cac y t
4.3.5.1.HQ quy tuyM tinh trong nhém BTM
Trong phantichtiquytuyh t 2 n Fh' thBmBTMblyy/ut n h * ige
I § n\WJhki n g, Kiotho huy/} thanh bao gm tu i, hemoglobin, ure, creatinin,
m cl cduthchvaPTHS | “@griloth kho §n§r » & thembglobin co
m iliénh thuchv in n g, Klothohuy/}thanh (hs R iquy =20,969; p = 0,001),
trong khi cac yu t con M cé milién h nghch, bao'gmtdi(h s Riquy =i
1,976; p = 0,02), ure (ks R iquy =18,514; p < 0,001), creatinin’ (i h i quy =
10,401; p < 0,001) va PTH'(rs K’ i quy =i0,579; p = 0,04)s | “@g ri loth
kho8&8ng xsehimu =i@®796; p=0,003) n § n gMLEIay/Llt ,co
mh “mg€nnhd /N n g, Kiothov ih s hiquy=284(p<0,001) va'h
s x § onh R2=0,6. Trong phan tichH quy tuyh t 2 n/h, baypa f MLCT,
Hemoglobinvafui "€l €a v~ o m! HhEOMhGT latyp liémhi ° n

quanl cldp ¢ - T “nngg hkiobai nfh g, Kiothohuy} t hanh. Ph€h
i qfyy Blh€ sau:

N“ng L, Klotho (pg/mL) = 211372 1 MLC

Hemoglobin (g/dL) + 0,171 T Tu i

M6 hinh co hs x § cnh R2 = 0,B7 (p < 0,0001), cho tBf MLCT gi[i thich
kholng 0,7 s bi/h thiencann g, Kiotho huy/} thanh.

KJI qu nay phd hp v i nhiQu nghiéncu  tcrT@®ng phantichi  quy L hi
bi/htrén 112bn h nh ©n BY &5, bii va ¢ ng 8 ghi nhdh MLCT c6 tac
L'ng L @Mhg nkg, Klotho (r = 0,593; p < 0,001). Ngoai ra, iPTH (ii 8,542;
p<0001)vafu(r=i0, 326; p = O0Ojliénh6c - cli nrgmhd a nt t
v, i Klotho. Trong phantichiquytuyjh t 2 n/h, MLCT tUpticlaypt lién
quanl, ¢ Id ¢ aKlotho (b= 0,374; p = 0,021). FGF23c6m t €hng clguan
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mthh v i Klotho (b=170,448; p<0,001)108]. T €h n,Rott ondnig msyht° n

cu tr°nh68h®n BTM wg MLCT Rhhquy = 0,00
0,004) vII daresnthi (chyy = 0, 198h “tpe =L Wn P 2K
IUh Kl otho trongupyfh@m nitraminhg “hip ha@wh t R ecyph hi
bJjh, MLWET O0( 00 6 ; p = 0} otOBadnly, L T&AnXp Hu
tc | "Juc & b 8ypc bl ax KI [ok IAG gl Pavik va cng s ti/h hanh

phan tich’hi g u y Jhltrénn87 kmh nhan bnh thdh mth (BTM) va ghi nih
MLCTval, 25 ( @6lnii Dt €hn gdh g iKbotho (<tOuy 00 1 )cld, Ng €
FGF23, phosphate va PTHcOim t €©h n g chvu Klotho (pg 10,01). Trong

phan tich‘hi quy tuyh t 2 n/fin, ML@T tifpit c la yu f d béo chinh ca
Klotho. G thwm i 1 mL/ph(t/1,73 m2 gim ¢ a MLCT lam g[m n' n g, Klotho

trung binh 3,2g/mL (KTC 95%: 1,25,2; p = 0,0019)127]. Tac gii Shimamura va

¢ ng s ti/h hanh nghién a trén 292 bnh nhan BTM va ghi nth riag MLCT ¢6

mi t ‘©hn ¢hhghila nKlotho (r = 0,441; p < 0,0001). Trong phan tich h

quytuyh t 2 n/h,MLCT t/piclaypf d b8ocld c¢c- T ngkehoa
I"iv iKlotho(b= 0, 604 ; p " e€l4@acyg)loiokin)§.c Mghe® FGF 23
khéng chotBy miliénh ¢ - T  nrwkégtrang m& hinh’h quy [138].

Céac K} qul trenkh?3n g nhivaitrothencitga ML CT  €rhaamiog L i
L, Klotho huy} thanh. S gi[m Klotho song hanhvsuygimchc n td,gHnt h
anhtn t h@éthdgva giy Klotho c6tiQn n L ‘ntiganhtdil bh sinh hc giap
phat hin s m va theo dbi fip trid b nh thdh mth. Nghiéncugca ch¥ng t 1
L\wh k hi  L"&aothingiQ § L1am sang va sinh hoa, s, ng d K i quy
Lhnhbi /JheVak Seahyiut L cld t,& g /niKlotho. Tuy nhién, #n
chlch2nh | ° chopfmmOmet kbBccBbeyFGF23 v~
hoa, vathif kljcds ngang c¢ h B e@mdi quam ®rhan lgli. Nhin
chung,MLCT lay/u f lién quanmth h  vc'ldp ¢ann g, Klotho huy} thanh
“bnhnhan BTM,dii t h2 c h Jjnthién N @ %lotho. K/} qul nay king
UnhtQn ntmggng Kl ot hddhbsinBhamguanirng trong L §r
chc ntduig vt hngBTM. | €
4.3.5.2.HQ quy tuyM tinh trong nhém LMCK

Trong ph©n t2ch h”i quy tuy/n t2nh L
th  ng k° (p <K6thod®)y Jit/Jn hmnmg bao g m h
| ¢ m8u v° th i gian mdc b  nh thdn mUn
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t hudn v Klothe("hng st h” i quy = 30,377: p =
m8§u (h  sO,F29:qpy ==0,018) v~ th i gia
quy=-0, 614; p = 0, 038) <cTromgi pth@&mn g 2qguha m
t2nh La bifJn, ba yJJu t° Hemoglobin, th'
r€a v o m* h3nh, v, i h' s x8c L nh RJ

bi Jn thi°n ¢c,a n ng L, Kloth€hhgyt]t3 nlh
quy L€ ¢ tsdwi Jt | dp nh+e€

N“ng L, Klotilo666BglimOh £ gian | ¢ m8§u
Hemoglobin (g/dL) T 2,084 x HATTr (mmHg) + 238,123.

Trong L -, hemogl obin (p = 0,005) v~

t lienquanl ., ¢ I dp ¢c- 1T nghoa th ng k°, ¢, n |

K] [pth©n “t 2 giwy8ket n guh iUt hcdl Kdcin § ¢ Thgheca u .
giLi sows ka teit hinghu °tnr e mh 6ivh ®@n L M&K v~

raag it uc’i mMinghhh c- T nggki®angtkil o{po< 0,05
Tuy nhi/ungkhé&€gcnpel PTIH, LViIL khtng c- T ng
m: h¥inhqgthyh[L1a0BficTYpk oy amag visghd antec°n 5
bnh nhon LMCHK hw'horshfho hhamnh Icit°hdm H 8w g k
ViKl o{tho= 0,33; p7 i= qOujo 1t4gpnh Tt pmysihh o |
t hamhectt UVi" dyb §oc bl ¢ - T nngg kicawWk a{ Rp = 0, 1
p = 0,020). Tpohh8&§&hmh<e€i-gar®BKE, Wt uFGF23
T nghoa tf{d®@]m: h3nh

Nghi un a&cch¥%ng twiktHki gEhuogl it BQchily Lt
kho&8§ng xd&@hnddg@nm s @ g dk hiBicr, » Jiud” Frph yhhgh L
nng KI otho tr ong/J/in hegumobltMCIKa tu Ko gh kh
bi t thngh/Jthm8u vkbhggEmBun k®o d~" i, mnham v3
BTM.Qnin [y ®hthhasy EM Q@ hh, a KI oct hnotdkghtit hc h
nhi tin mg  it‘hg gr KI otwp i c8n htthtg3imhmitirc v~
L't (i m8&8wunh nh®n LMCK. n@hbuy °cnhh@&amnba®s gc h
quamgtrkh8c nh€e FGE23d, avilag mit #hbdt 2ph, v ©
miu troggphon¥nb dhm ghh Dds, vhemogliobgican |
mu'cLe&'db L Ju'dt§c ny qdeplah?2 tbh Kd ofi ho hqmdédh kh
17 %hbit Fnfynkinot hoby &H ot W& ¢c §nghip'tph,iv
c8§csd&lt §wh tlirt heo dmi I#FH bgqw©n L MCK.



144

T ng h p K} qu t hai nhém cho th}, trong BTM, MLCT layu f lién quan
L, ¢ Ido mthh nitl ¢ a Klotho, trong khi LMCK, hemoglobin va thi gian1 ¢ méau
- ng vai ntgr h highdcbnsnaly pin  § n hJ/]L @HoaKlotho thay
'i t hedhbmnihaiv L op b Stiti,g nithinhth mthhtiQn ntmg c
KI ot h o tdel#&inmhc t r on g JprBvh hv "g i t&ib fhithdh méh.
44.T°NGH PBANLUXxN Vé&NHKH HINGNGHENC U

Nghién c u ¢ a chang tdi cho i n'n g, Klotho huy} thanh gim dfn t
nhom chn gJ/hn Bhom bnh thdh mth, va thgd nil® nhom1 ¢ mau chu 8., nhom
BTM, xnggime nénrértt gi alh 3,kdlién quan ¢ibchEv. im cl ¢
cfu thdh., nhém LMCK, nn g, Kiothogiimrrt  bnh nh©n | o«ng X
L oUtdanb x €hng Llidhtmcdmt vwWe€hng brighdbthiph & €hng.
Ngoai ra, phan tich ROC choghKlotho c6 gia frphan bitll § nW ik im ts
ch's lam sang quan'tng. G thwkh n £ mplan bit tinh thgm ¢ 1 ¢ dfu thch
gifm (< 60 mL/%bAUC 20,88B(KTIE|95%: Q.78D,878), vi _ nhly
8 0% vl hitu70% (p <0,01),'gyraagKlothocé6thd> - ng vai ttr

5

ch dalh tr sang’lcs mb nhthch mch tptrivh. Benédhh -, Kl ot ho
thby kh[ n £ mphlAn bitt r ung ik fcadrildh kho8&§ng Xmhthg,
canxi mau hiuchnh ( AUC = 0, 655; p < 0,05), tktn

< 0,01) v™ titng PTH m8ungkKlAaW@Ray eng 6 theml 2 ; ¢
tiQn nitmgglngca Kl ot ho trong LguBbvagachihnguy
ch ng lién quarilrong nghién cu nay, ching téi khéng ghi rdin m i lién quan cé y
n g h ¢ @Klaghd v i canxi mau hiu chnh, phospho va 25(0OH)D c[ hai nhém
BTM va LMCK. K/} qul nay pht hp v i nhiQu nghiéncuquct] trong L - |
I ‘& ch ng minhgim dintheo tfh trii b nhithdh v © | i/Jirrilo% khaéng L
X €hn g X cihints khac bitsoyicac nghiéncu tcyk@qul ¢ a ching
t6i b sung d i u m i cho b nh nhan Vit Namva kh3 g nhi'tinh. ng d ng ¢ a
Kl ot h o tamls @hménh tinh tthg b nhthth mthvasckhe x €hng.

n whmthh canghiénculac ma t €hhmg, it nh @ ¢l@chn
chtbchEtheo tiéu chdy  x &1, g thi ° & ghan fng 6 rang theo cac giai
' 8h BTM va nhém LMCK. Shindinganhémchng g i Yptintdvag L
cho phép so sanh & ti/p gi a cac nhém nghiéna.Vic L § n'gthinBiQ L
yJut kho8&8ng x@&hntgehwph pvk phan tich theo'sl “@g riloth
kho8ng x€ehng, g i, &lglotho tromy QKBMBD. &Quy trinh xét ¢
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nghimKlothota g EL I' Schu§il @ - gmbfo . Wp 14, 1amtl ith]vQ
I, tin cdy. Tuy nhién, nghiénaw vt ntdm ts hthch]  TerhA do thit k/
nghién cu cdbngang, nghién a ch phin &nh milién quan ¥ m tth i Wb va
khing cho'npmi®unixmaiqgd, cing nh€ chwa L§t
t r . tngt&annl g€ Klotho huyl t h awihi/htrivd b nh thdh mth va
cac bih ¢ lam sang theoti gian.Bénéhh L., wgbhea Efgnh ¢
th icacdlbhsihhhck h§c ¢ - Jhbithty bthCKBiMBED nh€ FGF2
cac cytokine viém Heb vitamin D hét héa.nHo bi t, nghien cu ¢ hrea” g €
FGF23i m t thanh plin trung tdm trong trc FGF23 Klotho ¢ a CKD-MBD. Do
L-, c¢c8c m! h 3/jnddthit ih @Wh tksi dBght YA gdy nhju quan
tf ng nay; cacnghiénatip t heo “ngthi IFGFI23 WL §Khogh &
toan din h&mXigamts ph©n nHbi m,nhoth bnh nhan’lc mau
chulkBc - | o«ng %emdam gimes ¢ mthhhphan €h th ng ké. Ngoai
ra,s khacbit t r o n & QErHs8 @ nglthu c gdb phosphate, bsung vitamin
D, canxi é)WMnchl ‘mgehdin gt KHlothohuy} t hanh “¢° c¢h
kiWwh soat hoan toan trong nghiéruc

Céc nghién_cu ti/p theo nén ap,ahg thif k/JI o =~ rWieo ddi s bi/p | g
Klothovacacchs k ho§ng x€hn g iHebine otlt dntpchgyiai L o
BTM sang LMCK. Vic K/} h p phan tich ni@u dih bh sinrhhc kh&c nh€e F
sclerostin va cac ¢ls viém co tWgitpxadydn g mt  h 3 nghoart din® rh hin€
cho CKD-MBD. Ngoai ra, néndp trung kijo sat chi tif  h hidién muan gia
Klothovamd & X <€h®ghi@vt r 2 k h &&bitn b ahinhan Il mau co
nguy c¢h | o«ngnghé@durcanthipa d°.8 n®§, mpic 8thic b L
phosphate, vitamin D v bih “ilh’n g, Klotho theolc m§ u Ecuhgdyp s
thong tinthcti nquanirng. Cuicung, ¢§n x & d lngo® Holtht cho bnh
nhan Vit N a\h@ngcaogiatr ngdngtrongcbh Lo &n “wng. ti °n | «
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KeT LUx N

Qua nghién cu n'n g, Klotho huy/} thanh va mi lién quan canéyim; t
S y/ut lam sang, chs xét nghim, tinh tthgriloth kho&ng & €Hng
Xx€hng tTi° mgdBadPm L6 0° i khge'® hh (nhém chng) va 240 bnh
nhan bnh thth mth (150 bnh nhanbnhthchmth g i %a il og i YaSc hlema
[ ¢ mauva 90 bnh nhan'lc mau chuB) , Qu t¢ ngdd tri t4 phong kham Ni Thah
vanitra t khoa Ni Thahi L ¢ mau, Bnh vin Th ng Nrd, t thang10n £ m
202/ th8ng 06 ntm 20t24&f}lucbhdattang t 10 r Yt
1.N NG . nKLOTHO HUYeTTHANH , B NH NHANB" NH THx N MY N

N'n g, kibtho huy} thanh gim ré rt° b nh nhan bnh thch mth va co6 xu
h ewggimdntheomc  tUptivigabn h Fobilt® b nh nhanIc mau chu
k8. Nh ng K qu chinh bao’gm:

-N"n g, Hlotho huy} thanh gim dfn t nhém chng (552,89 + 160,49
p g/ mih)nhém bnh thdh mth g i % ili5 L o h €€mau (407,68 + 156,20
pg/mL) va thgd nhEl® nhém 1 ¢ mau chu 8 (313,19 + 118,05 pg/mL), vs khac
bit c¢- T nak§ (pea,0001h

-N’n g, Kiothotrungbinh ¢ § ¢ ¢ BITM 1,12,8, 4 va &6 gia tr Ifn
| “€©l& 497,95 + 151,32; 490,46 + 183,16; 395,17 + 116,12; 335,44 + 98,23; va 319,38
+ 128,97 pg/mL, cho ¢  x ung b dfn khi b nh tih trivd. S gifm nay cé y
nghogai ath3t d&i smhémechng, cl ngi ndidalisaod o

-. b nhnhan LMCK, nhém cé'thgianl ¢ m&Qthddgo n n g, Kiotho
trung binh 258,36 + 102,17 pg/mLHh h hn c¢ - _linhomglle ;& <80o v
thang(337,95 + 117,09 pg/mL).
2.M" I LIEN QUANGI AN NG ,nKLOTHOHUY eTTHANHV_  IM_C
> C ChIU THXN, M. TS YsUT KHOCNG XhuNGxTVén M
XhyuNG

N"n g, klbtho huy} thanh c6 miliénquanyich ¢ n tdn,gnts g/

t khoandgx €h n gd v % ‘€©mnbgnh nhan bnh thdh mth, thAhi n qua cac R
gul sau:
2AM i |li°n KJwarhogiviam ¢ | ¢ cfu thdn

Qo

- N ng L, Kl otho huyJt thanh c¢- t<€hng
0, 45; p < 0,001) v°™ hemoglobin (r = 0,:
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10,39; p < 0,001) va creatinin (ri,46; p < 0,001).

- Ph©n t2ch ROC cho phBiynw KibtheBhg& kbl
m ¢ | c¢ (<6Frl/ph/h78mhay b nh t hdnsDmUn, gi &AiUC
= 0,832 (KTC 95%: 0,780,878, ,  n8A%tly . L Hi£0%hpi<0,01).

- Hi quy La biJn choyAthbty m ic° mYcharf
nhblt c¢c_.a n"ng L, Klotho huy/Jt thanh, v,

Qap

N“ng L Klotho (pg/mL) = 21372 1 MLC

Hemogl obin (g/dL) + 0,171 T Tu i

M h3nh ¢c- T nghoa th  ng k° (p < 0, (

th2ch kholng 20,7% s. bi/Jln thi°n n"ng I
2M" i 1 i °Klothovang it yaffu t° kho&ng x<€hng

-, nh-m b’ nhh®ardln amfm8tho c- t€hng quz:
(r=10,37; p < 0,001) nh€eng kh'ng c¢c- m i
hoHc 25(OH)D huyJt thanh (p > 0, 05).

- nh-m | ¢ m8u chu k8, Klotho t<€hng
i0, 29; p = 0,005) v™ thudn v, i hemogl o
t €hng quan c¢c- T nghoa gi_.a Klotho v" «c:

- H"i quy La bifln x8c L nh th> i gian |
h€ ng ch2nh LJn n"ng L, Klotho huy/Jt t|
Lfy L.

N“ng L. Klotilo666BglimOh” # gian | ¢ m
I Hemoglobin (g/dL) 1 2,084 I HAT

M h3nh ¢c- T nghoa th  ng k° (p < 0,00
kholng 17% s. biJn thi°n n"ng L, KIloth:t
M i li°KIlPthgi vi mdt L, x<€hng

b " nh nho©n | ¢ m&8u chu KB8,)ngmhpragn ¢ -

|l o«ng x€ehng tdi v tr2 to"n b, x€hng L
Xx€hng hoHc mdt L, x€hng b3nh th<€ ng (3:
Tuy nhi °n, che€a ghi nhdn t<€hng quan tu
x€ehng tYi c¢c8c v tr2 khsgc.
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Kle N NGH,

D a trén K} qul nghién cu vOn' n g, Klotho huy/} thanh va mi lién quan
vimclcduthdh,mts riloth k h o § n'gb nh&tamlmh thdh mth,
c h ¥n gQxuHfmit s ki/h ngh sau:

1. NG D NG KLOTHO TRONG TH - C HANH LAM SANG

- N'n g, kiotho huy} thanh gim dfn theo tih trivd b nh thch mth va th |
gianlc m&whbitgfmrdt gi ath3tt 6.iDo L -, m&lothowdthi
L ‘&cannkbs dng n hdlibnsinhhcb sung cac nhom bnh nhan chn
[ c,bao’gm: b nhnhanbnhthchmtht g i ath 3t &n:b nhnharcd r i loth
khoangx €h P§Ht (L ng, p h o & p htoehtnfgm;dyrih nhén’Ic mau
chu k8, Holbi t° nhém c6 thi gian1 ¢ méau kéalai.

- Phan tich ROC cho Hy klotho cé ki n £ mlgan bit tinh thggifmm ¢l ¢
cfu thdh (< 60 ml/ph/1,73 m2) khat, g iytiQn ntnggngh tr L&§nh gi § m
I, suygimchc nitdngc&d nh- m nguy Qi xé& aghim tr o
ELISA hi n co.

2. THEO DOI VA CAN THI " P S M CKD-MBD

- X®t nghi " m Klotho c¢- ftthwWgl€ ¢ <La, d,
25(0OH)D v° mdt L, x€hng ELMBDhvwEt thhieon ds
ng LiQb  ah " nh®©n b  nh thdn mUn.

- MHc hdiAJtt kJ] nghi °n ¢. u cdt nganig ch¢te€
qul, c¢cfn €©u ti°n kiWm so8t c¢c8c yJ/u t°
g m ttng phospho m8u, PTH ttng v" thiJi
CKDIMBD v~ hUn chiljg c§ebdlg J/m§wch” b nh nh
m4n .

3. N HINGNGHIENC UTieP THEO

- Cfnnghiéncu L o "drc Wtheo déi bip “iln’n g, HKlotho theo tih
tivibn h v " n d Qilpi

- Kthp phonngtthicdc dkbh kh&c nh€e FGR&3, s
25(OH)D hét t Wdyhd nlg m?!  h 3 nghtoan din"CKDIMEBD v~ L §n
gi 8 mngg XI| ot ho «c - | .nghgédin®ihos " ng cho t
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21 | Nguyén H. Nam 1966 23157505
22 | Nguyén Cong H, Nam 1954 13050842
23 | Nguyén Ping Hl. Nam 1974 23246215
24 | Nguyén Pang Th. Nam 1975 23020674
25 | Nguyén Puc i Nam 1966 23280922
26 | Nguyén Hoang Triéu V. Nir 2001 19010969




27 | Nguyén Hong V. Nir 1960 16046417
28 | Nguyén Lan Ph. Nir 1956 14194630
29 | Nguyén Nha 5 Nam 1966 18034827
30 | Nguyén Quan C. Nam 1955 23074431
31 | Nguyén Thi H. N 1964 23167735
32 | Nguyén Thi L. N 1970 14071793
33 | Nguyén Thi Qu. Nir 1969 18940365
34 | Nguyén Thi M. - N 1966 23102465
35 | Nguyén Thi T Nir 1952 22251776
36 | Nguyén Thi L. Nir 1962 15005771
37 | Nguyén Thi H. Nir 1963 14001797
38 | Nguyén Thi Bach & Nir 1963 14134561
39 | Nguyén Thi Kim A. Nir 1949 19043380
40 | Nguyén Thi Minh T. Nir 1963 20134692
41 | Nguyén Thu H. Nir 1961 13053953
42 | Nguyén Trong H. Nam 1962 19010345
43 | Pham Cong L. Nam 1958 17927784
44 | Pham Dinh S. Nam 1958 23121581
45 | Pham Thi Ngoc V. Nir 1947 13053230
46 | Pham Trong Ng. Nam 1971 22238891
47 | Pham Truong A. Nam 1964 20010626
48 | Phan Dinh Ph. Nam 1963 15020461
49 | Phan Thi Thuy K. Nir 1969 16147911
50 | Tran Hiru G. Nam 1970 23168505
51 | Tran Quéc Q. Nam 1955 18106620
52 | Tran Thi Tr. Nir 1966 20232515
53 | Tran Thi Ph. Nir 1956 15167829
54 | Tran Thi Kim Ch. Nir 1959 15018397
55 | Tran Thi Phuong D. Nir 1968 16003601
56 | Tran Trong H. Nam 1950 20072671
57 | Tran Vinh Ph. Nam 1963 23138636
58 | Trinh Duy S. Nam 1948 17940820
59 | V& Quang H. Nam 1964 15026435
60 | Vo Thi T. Nir 1962 16902358
DANH SACH BENH NHAN NHOM BENH THAN MAN VA LOC MAU CHU KY
61 | Bui Van H. Nam 1974 15923300
62 | Chu Chi Th. Nam 1988 23121426
63 | Chung Thi Tuyét La Nir 1964 23182565
64 | bang Thi Thu Ng. Nir 1980 15104919




65 | Pong Thanh Tr. Nam 1971 18024752
66 | Hoang Van L. Nam 1946 15159662
67 | Huynh L. Nam 2022 23226359
68 | Lam Thi Qu. Nir 1947 18099641
69 | Lé Thi M. Nir 1944 13052935
70 | Lé Vian 1 Nam 1956 16904831
71 | Nguyén Ngoc b. Nam 1959 18085776
72 | Nguyén Nh. Nam 1972 23139824
73 | Nguyén Phudc \2 Nam 1998 23166019
74 | Nguyén Thi p. Nir 1951 13064940
75 | Nguyén Thi Ng. Nir 1983 22933619
76 | Nguyén Thi Th. Nir 1969 14066815
77 | Nguyén T Nam 1959 19021503
78 | Nguyén Van V. Nam 1968 23181554
79 | Nguyén Xuan c, Nam 1969 22229504
80 | Nguyén Xuan Tr. Nam 1961 15140812
81 | Pham Truong H. Nam 1996 23035377
82 | Pham Van H. Nam 1968 23098937
83 | Phan Thanh Tan T. Nam 2006 22099611
84 | Phan Thj Bich Th. Nir 1979 18091155
85 | Phan Thi Kim Th. Nir 1998 23214301
86 | Tran Thi Bich Th. Nir 1962 23120687
87 | Tran Trong T. Nam 1972 24007324
88 | Tran Trung Ng. Nam 1989 23278398
89 | Tran Van M. Nam 1982 23924295
90 | Vii Ngoc = Nam 1969 16001729
91 | Bui Xuan B. Nam 1966 15137379
92 | Hoang Pinh 5} Nam 1946 23019220
93 | Hoang buc H. Nam 1947 21065069
94 | Huynh Thi Thu H. Nir 1973 18928728
95 | Huynh Thi Thuy Ng. Nir 1949 13053483
96 | Lé Nhat C. Nam 1989 23173679
97 | Lé Thi Is, Nir 1968 14007164
98 | Nguyén Duy Ph. ~ Nam 1969 23947294
99 | Nguyén Hai b. Nam 1977 23092761
100 | Nguyén Thi A. Nir 1951 23106321
101 | Nguyén Thi Bich I, Nir 1963 23918253
102 | Nguyén Thi Th. Nir 1987 20143627
103 | Nguyén Thi V. Nir 1949 23909049




104 | Nguyén Thi V. Nir 1943 15137080
105 | Nguyén Thi Xuan H. Nir 1965 16004077
106 | Nguyén Van Ch. Nam 1961 15057429
107 | Nguyén Van Th. Nam 1967 13061854
108 | Nguyén Xuén p. Nam 1954 13191017
109 | Pham Lé Neg. Nam 1954 23221579
110 | Pham Thi H. Nir 1969 18052877
111 | Phan Thu H. Nir 1975 23947578
112 | Phung Van M. Nam 1938 13047580
113 | Ta Qudc C. Nam 1975 14004741
114 | Ton Nit Thi L. Nir 1936 13052024
115 | Tran Thi T Nir 1936 16143187
116 | Tran Thi Tudn S. Nir 1955 21065632
117 | Tran Van ¥, Nam 1942 16158055
118 | Vo Ba I Nam 1962 15034353
119 | V& Chi o, Nam 1989 23152885
120 | V6 Van T. Nam 1957 20017618
121 | Bui Cong K. Nam 1954 18142005
122 | Cao Thi Ngoc H. Nir 1956 13053849
123 | Pang Quang D. Nam 1955 14018817
124 | Binh H. Nam 1947 18109823
125 | Boan b. Nam 1960 16050252
126 | Poan Kim Kh. Nam 1958 13088061
127 | Duong Hong T Nam 1947 13049545
128 | Hoang Phdn Qu. Nam 1961 19906740
129 | Hoang Thij Kh. Nir 1957 23113878
130 | Lé Ngoc S. Nam 1957 21009766
131 | Lé Tén L. Nam 1971 23168367
132 | Lé Thanh T. Nam 1956 19057776
133 | Lé Tri Th. Nam 1952 17044230
134 | Luong D. Nir 1939 14078663
135 | Lwu Van I, Nam 1943 20032500
136 | Nguyén Anh V. Nam 1946 13049572
137 | Nguyén Pinh L: Nam 1940 16022880
138 | Nguyén Hiéu D Nam 1952 16134841
139 | Nguyén Ngoc G Nam 1957 24146789
140 | Nguyén Thi Bach M. Nir 1949 23017887
141 | Nguyén Thi Tr. Nir 1944 13052920
142 | Nguyén Vin b. Nam 1958 18104590

>



143 | Nguyén Vin L. Nam 1954 13061295
144 | Nguyén Viét H. Nam 1954 19915695
145 | Phung Thi Minh Ik Nir 1961 14071670
146 | Tran Han Nh. Nam 1957 14056777
147 | Tran Minh D. Nam 1950 18054018
148 | Tran Vin H. Nam 1949 20094315
149 | Tran Van L Nam 1961 18133807
150 | Vi Van L. Nam 1951 20021799
151 | Pang L. Nam 1949 13076056
152 | Dinh Thi Thanh Th. Nir 1943 17009162
153 | Duong Ngoc A. Nam 1943 13191135
154 | Duong Thi Y. Nir 1937 22039156
155 | H6 Minh T Nam 1962 14042372
156 | HO Thi Ch. Nir 1937 17044170
157 | H) Thi Thu H. Nir 1979 18126102
158 | Lé Hong Ph. Nam 1942 13118443
159 | Lé Vian L. Nam 1935 13046676
160 | Nguyén Thi D. Nir 1940 14071094
161 | Nguyén Thi Kim c. Nix 1937 13103088
162 | Nguyén Thi Kim Kh. Nir 1953 18067552
163 | Nguyén Thj M. Nir 1943 13074838
164 | Nguyén Thi Thiy L. Nir 1953 22216549
165 | Nguyén Thi V. Nir 1944 22238196
166 | Nguyén Vin A. Nam 1953 22096912
167 | Nguyén Vin Th. Nam 1962 14098922
168 | Nguyén Vin Tr. Nam 1936 13047178
169 | Pham Huy Kh. Nam 1950 13050260
170 | Pham Van D. Nam 1956 21003347
171 | Ta Birc M. Nam 1940 13048204
172 | Théi Thi Thanh T. Nir 1972 20059297
173 | Tran Thanh L Nam 1948 13073549
174 | Tran Van L. Nam 1943 13164929
175 | Trinh Dinh Ng. Nam 1940 13108724
176 | Trinh Tét H. Nam 1962 13054306
177 | Truong Kim Is Nam 1947 22181865
178 | V& Anh D. Nam 1975 17097687
179 | V5 Thi Kim K. Nir 1947 13053229
180 | Vi Viét C. Nam 1957 19037281
181 | Bui Thi Kim B. Nir 1942 13086184




182 | HO Thi Déng Ph. Nir 1961 19156308
193 | H6 Van Y Y. Nam 1957 20182488
184 | Lam Van Qu. Nam 1963 19919247
185 | Lé Nhat L. Nam 1992 23088283
186 | Lé Thanh T N 1967 22049703
187 | Lé Thi p. Nix 1947 18021661
188 | Luong Minh Th. Nam 1969 15093695
189 | Nguyén Pang Qu. Nam 1983 16127220
190 | Nguyén D. Nam 1946 15148309
191 | Nguyén H. Nam 1943 13095574
192 | Nguyén Thi Hong H. Nir 1962 13074191
193 | Nguyén Thj Kim Ng. Nir 1980 23918099
194 | Nguyén Thi V. Nir 1949 18950000
195 | Pham Ba H. Nam 1975 22134651
196 | Pham Thi Qu. Nir 1955 23228079
197 | Pham Thi L Nir 1959 16023816
198 | Phan Tan Ph. Nam 1952 13079051
199 | Tang C. Nam 1945 23162658
200 | Tran Hoang C. Nam 1947 13089958
201 | Tran Minh H. Nam 1966 23164881
202 | Tran Quang M. Nam 1953 13093198
203 | Tran Thanh V. Nam 1957 14099662
204 | Tran Thi H. Nir 1948 23031560
205 | Trinh Duy D. Nam 1983 23231776
206 | Truong Thi Bach H. Nir 1964 23222779
207 | Truong Thi L. Nir 1941 20935403
208 | Vinh T. Nam 1958 21920060
209 | V5 Thanh H. Nam 1954 14032033
210 | Vii Thi R. Nir 1946 20147988
211 | Bui Thi L Nir 1940 13052491
212 | Bui Thi Ph. Nir 1955 18082585
213 | Cao p. Nam 1939 16056165
214 | Ping Bao Ch. Nir 1980 18941519
215 | Pang Thi L. Nir 1954 13054917
216 | Pang Thi Nhu Qu. Nir 2001 21196766
217 | Pao Thanh Ph. Nam 1978 21084900
218 | Pao Vin D. Nam 1962 21048308
219 | Dinh Thi p. Nir 1958 15048688
220 | Pinh Van S. Nam 1967 21935201







