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M, noU

1.TINHCrPTHIETC A mTAI

B nhthch mth (B T M)thatihant trong cac sh QK c kh e ‘lt§uan
t ©m hfumogg tHJk 21. S | “@g b nh nhan(BN) mds BTM ngay cang gia
t £ n_gc,tinh€ kho[ng 843,6 triu N igmico BTM trén toan th gi i Vv 0 nktr
20177 | BTMt gi athi1ljo gi%5 niwg ‘rig @thitr 1énla
10,4% namgiiva11,8% ph n.Bnhtthmth ‘trig@p n g Baoti
dom cl ¢ du thch (MLCT) gi[m khi tuicang capn giinhiq hhn _inam g
i “mg@bbnh L &§i ntgh § ¢ BEBPETHA) WA i ° n Jjgahagn L
tc, "hM;j@®a Lend meoBTMcaodp 3,7Fnsoyi nigleda trchg.
Céc nghién cu (NC) ¢ a T ch ¢ Ganh ikbg B nh id Toan ¢u (GBD: Global
Burden of Dilte®BSTajilld«°nc hmh@®bgluy °m fuh ©On
gayt vongtréntoanthgi i. T I t vongtoanfu” mil atii do BTM L «
415%1t nt m 1/ 2007[49). BTM la nguyén nhan gayilmtu ith L nghang
th 19 v~ "o ningphaddgdtii33 W' o n tngphafd0tli162 W' o nt
2017,vad b § onghangth5 v " o n[8m 2040

BTMc6[n h “mg€n /sckhegacn g ndgvibnh gay rani b
chng nh+€ Jdpngy mhiuyv c, tipemau, bnh ly tim ntch, toan
chuy héa,..M, ttrong nhng bihch ngquantrngga B T M "Lloth dhuy r
héax €h n ghoang ckildo b nh theh mth (CKD-MBD: Chronic kidney disease
mineral and bone disorder. ThegdH®tL m _aD @hec Toan u i
thi n KJI quf’ B nh Thch (KDIGO: Kidney Disease Improving Global Outcomes
CKDIMBD “E€nth nghotailoth h th'ngnQchuyd  h - a vad €hng
khoang ckildo b nh thdh mth biwi hi n bRag m) t trong ba heb kif h p céc yp f
sau: (a) Bl “tng &a chuyd héa canxi, phosphdormontuy/h cch gidp PTH:
ParathyroicHormon hotb vitamin D; (b) nhng Hl “tnpvetaith x €hng, kh.
hoa,tW 2 ¢ h, ' ngtuyiginhthét®@ cmthhga x ‘€ hho (), v6i hoa rith
mau h¢b mé nQn k h[§0¢]&CE&D-MBD L€ ¢ xem |~ yJu t°
vio t° I t° vong ° b nh nh®n b nh thdi
ch t° vong-ndguyt°inm nbda@nh h“" ng Lfu [t11Rlong 1
Do L < phathins mBTM va cac bih ch ng kém thep Holbi t1a CKD-MBD
c- T nghmrpgWiyv soat tttrw b nh va gim ganh khgy 1] Ch ¢ h J

H



b nh sinhvMBD &k hGkily ch”™ | i°n quan L/Jn r’
m° c¢c,n gdn | i Qn v i S . suy giIm ch_ c nt
tiJJt quan tr ng, tiJJt ra c8c hormon nh-:

suygi 'm ch_ ¢ ntngBmhMig-tpg Jjghfan yg @y otnlgi JJu 1
kho&§ng v”™ nhiQu bi/Jn ch._ng h th ng.
Trong b nh thdn min, suy gilm ch_ c¢ n

khi c¢ch_c¢c ntng b"i tiJt b suy gilm r»
huy/Jt thanh. Trong khi c¢c8c ph€ehng phs§p
h* i wmtng b i tifJt (I ¢ mSu, JH®E tbLhdn)
Klothoi v Xn ch<€a L€ ¢ quan t©m Lfy L. . Do

sinh h ¢ tiQm ntng, ¢c- thW phl[n 8nh s,
LoUn s, mcrtera®imikhittng r» r t.

Kl ot heodn kuéch y/ut t]bao biM md ng thth vatntd  ddéhg
protein xuy°nthhgpm hgactag. nNeyttithwggyjvfai tr
t tngnghguyénbaos 23 (FGF23: fibrobl a<ithdagr ow
chuywi héa phospho va vitamin @237]. M, t S nghién cu cho tsf n'n g, Klotho
huy/i thanh gfm s mngay ¢t rc&hicreatininhujf t hanh dgfmmay v~
I i ° n Jjgsutdmtrivlg aBTMvacacbhchn g n h @BO R2)[113] Tuy
nhién, mt s nghién cu khac khéng tim o m i lién quan r6 rang ga Klotho v i
chc n tch, €KDMBD horb KT ¢ ¢ 1am sang, kiih gia tr ¢ a Klotho trong phat
hi nsm, t ing tnnh Ba@on gay tranh kin [128],[152]

MHb diico nhiQu nghién cu qu ¢ U]l « [dksht vai tro_ca Klotho trong bnh
thdh mth va CKDMBD, ki quf v c h@anl hv™ _«che®l ea r a
khuy/h céo Iam sang, cthw Céac nghién cu  tcr @ © yng HhhcHgvQe mx,
thiyunhdmchn g, kh?t ndgy bta®c qdi#iSanh thdinath, ch y/u phan
tich riéng Titrén nhom BTM heb LMCK va him khi so sanh trc ti/p gi a hai nhom
n" ykbbind liuvOmilién h gi aKlotho huy} thanhvamt A X €hng ¢, n
rilit.. Vi t Nam, nghién cu VQCKD-MBD ch y/l td trung vao céc ¢ts kinh
LM nh<€ canxi, 25hydrexyvitaminD PTETH ong khi" ¢ h€as
n" o L §&nh ngKioho vhmt nt @Hn gtnghi®écuvic m3hply,
bao gqu8§t hdBEM, sogankatic ti/p BTM, LMCKvanhomchng k m Lo
md . X€hn ¢nthif WiHp pin 1am sang tvai tro ¢ a Klotho, b sung d i" u
t rong wreh Lig€ho cac nghién a ti/p theo. Vi dy, ching toi thc hi n



nghiencuv i Qi Ng h i dmn @, Klotho huy/} thanh va m ilién quan
vimts riloth kho§ngb rh@hinignhthdimth . o
2.M_ CTIEUNGHIENC U

2.1.X 8§ cnhin g, Klotho huy} thanh" b nh nhan bnh thch mtht  giai
Léhlp githsd Lo

2.2.Phan tichm' i lién quan gian n g, Kiotho huy} thanh yi:

a)M cl c duthh® nhém bnh thch mthe h €amaéy

byMts yJut kho8ng x€hng ( ¢ a2shydroxyviamio® p h o,
huy/} thanh) vamd | ' ©h‘nbgnh nhan nghién a.

33.h NGHOQA KHXOA H

Nghién cunay cungbbdd |i' u FUtién\vQn n g, Kiotho huy}thanh b nh
nhan bnhthdh mth ¢ § ¢ thgvd benh nh@indc mauchu8t4Vvi't Nam. noOy
théng tin co giatrb sung ¢ Woli uc H rspav@Klothe® m t dbl Bh sinh
hctQn ntng nhttbhmdy. b

Ngoai ra, vic phan tich mi lién quan gi a Klotho huy} thanhyim cl ¢ ¢fu
thd, mts yyuf kho8ng x<€hng ( ¢ a2hydroxyvitamio &p h o,
[25(OH)D]vamd . X€hng) fng -1p° np hr »J]bhnh sinh ¢éhr i loth
kho§ng x €htmhgnthd®KDBBD). Nh ng KT qul nay c6 thh tr L nh
h ‘g cho cac nghién a ti/p theo Qgiatr chy L o@ nv s ‘tng CarKlotho€
trong b nh thdh mth.
4YNGHOQA - CTHwWN

KJI qul” nghién cu c6 thAgitp nhdh di n s m tinh tthg gim Klotho® b nh
nhan bnhthch mthvagiykh[n £ ng t Hyetdm bdnk thong dua chs nay,

LFobit t r ong Ycs§re kahii a ic \hilidm lamm sanglrd t.

Vi c L §n mgthiiK®thdhuy}thanhyicacchs kho&ng x€hng |
phospho, PTH25(OH)Dvamd . x€hng Wh & -nhdhdinnguy iloth r
kho8&8ng x ey timichb b nhnhanbnhthdhmth, t - gfnp  ph
I'n h _ tg®i n phap d phong heb can thip s m. Ngoai ra, nghiénaw cl'hg ¢
ynhng  m¢ LitrongwictimhMivaitrotin n t_m@ Klotto trong qiin ly
CKD-MBD va di thi nchdl ° 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 chu chxp L o &imthdb mth

Theqgng®ca KDI GO, °

cB TxViiltkh@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[81].

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

si nh (,MtinG)héte’ It o ndcac chtingdd sinh( ML CT ° tigp

T h a’y vQeHl tricg athdh: cact h €hmhghb t h @ trdngchill tric thdh co
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 dblchgn & tw,t h £ m dnh r higdnnhe L in gili horbcac
bl “tnghe@ngung ct “ngthh; hdbco tih s ghép tleh.

ChY¥p L o § mhBINg khicd'1l @ ki ntrongs 2 nhoéml Qu ki ntrén. Nh ng
b nhnhan c@&h diit h € fimhgtoh € ndp thchkéo dait 3thange T n ge chige
I’ o § n nhthh meh mH dOMLCT > 60ml/phat/1,73mMdin  t 2 cWh ¢ h

B[ n d. Tieuchdyix § cnhd: nh thdh mth theo KDIGO 201281]

- BH

Tiéu chuXp C 8§ cHb 'Mih ic. a tiéu chuXn
Chdih t h€hnbaynghy-Abuminniu( AER O 30 ;:
thch ACR O 30 mg/g [O
(bE k8 ch dBl naotn tdt 3thang -BH “tnhteni u
tr 1én) -Riloth "t @i hotoriloth khac dg
r"iloth” ng thah

-Cacidl “tnpvemé hc

-Tigh s ghép thh

“tng vchl tractrénhinhnh A ¢

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

AER: albuminni utrong 24 gi; ACR: t s

albuminni u/creatininni u.

S

t h

n €



Phon ¢ arh thhonth
BTM t€chi a |Wdnat®ngigtr eaMLCTadthi Wiit €hm g
G aith L3®c dhi€thanh 2 phan nhdmdai abh 3Alvag i aUh 3BLNWOmM b nh
nhanlc m§& ephn®l | ~ D (Bialysis) ohomb nh nhan ghép th ‘Lt €
phanldlt gi ath W STTransplantationiiy theo MLCT B[ng1.2).
BIn@CEB.c gthaadbnkthch mth[81]

Gial . MLCT
L &n Mot (mlphat/1, 732 da)
1 |Tn thaehnig thMLCTnghdon h O 90
2 |Tn t hudkemgmnhhGMLCT 60-89
Gilmv a MLCT 30-59
3 [3A:gifmnhGlLhv a 4559
3B: giim v a JjinHg 3044
Gi[m nthg MLCT 15-29
5 | Suythh <15
T: W la thch ghép; D iy | ¢ mau.

Nguyén nhan ¢ a b nh thdn mth
Nguyén nhargay raBTM cfn  ‘lc@m hMWik: vindéc - | i ° fnvigu an
chph L o8&n ‘wgb nhiM ts binkelythch &fn phi " k& €Ql if chuyén
saun h €6 ngten  “In@til ni u, hi ch ng thdh viem va/hedb viem du
thah/viém mthmauy b nh mch mau tkh , L yahotb cat bnh toan than khac
gaytn t h<edh.BiEkWhghuy ° n n Fucgra b bhatheh mkh 1a githivi ¢
gifm MLCT kéo daitrong BTMc6 thwgayra qua trinit £ h gthich nghic. acéac
nephroncéch ¢ ntnyg , Qiliycdthvamt n t h #@dhin g n avalam
nHag thém tinh tthg BTM hi n ¢6[121]. Cac nguyén nhan a b nh thdh mth cé
thWwém ta B[ng 1.3.
B [ n @. Phan I&1 cac nguyén nhan gay ih thch mth [81]
Bnhh thnglnh ‘hge | B nh thah nguyén phat(khong
t ithdn cé b nh h th" ng kém theo)
; n§i t m§aonhleinh |Viemduthh t £ n gcodinh
B nh th ng, nhim khu§r h th ng,|[li@nhoo x h fulthdha - Lceh,

cfuthdh |[thu c , ung (bad hgén|b nhthdh mang b nh thch thay
amyloidosis) " it i thiw.




B nhh thng[n h “hge | B nhthdn nguyén phat(khéng
t ithdn cé b nh h th” ng kém theo)
. . , . Nhi m khiqy “LheRtil ni u, S|
gnh | NhL m ring ';‘] thing, L min, |t ngten, B nh Ij " ng thh
[y ke-"ng | SAC000%S: WE L I AL Inguyon  phs8itch g
thch umn ! n? qﬁhg ac(l r:stoeocl: Ig)’r Fanconi, toan héang thdh, hdd t
g y " ng thdh cb...)
Xh a dgmeh, tHBapg )
B nh |thi/h mau ¢c b, thuyén &b do|Loth §n  x h ¢ hh thdi
m&th mau | cholesterol, viem ®&ch h th' ng, | gi i hth
huy/t kh' i vi mteh
B nhly |_ , . i} §
di truyQ» B nh tr}:h L a niaam g I:oLh dn thchb ntl nang.ty thdh,
R Alport, b nh Fabry b nh ]bao c6 chan
va nang
Phantfn g n g u gh thertmtib
BTM  ¢pBanthanB n h - m nagrénWILGT KGIGE)v ~ ° db@r thém
3 nh- m rmgaotys atbimindi wereatinin niu (ACR) (A1-A3) (B[ng 1.4.)Vi ¢
phanfng nguy <cih €4 yh g&a @Wiirvdé n ¢ hwinh nisan BTM.b
Bl nghPlanfn g n g ujytrivegra binhithchmth /)¢ g i Yadu i [81d
Tiéu chuXn Albumin ni’ u/Creatinin ni u
. . ; N Al A2 A3
Ti ° nngQ&/htrid ¢ a b nh thdh mth .
d avao MLCT va Albumin ni’ u theo <30 30 300 >300
KDIGO 2012 mg/g mg/g mg/g
<3 3i 30 >30
mg/mmol mg/mmol | mg/mmaol
f':: Gl |B® nh nghboH&rao | 090
™~ G2 | Gi[m nhG 60i 89
£ | G3A |GiimniGpva | 4559
g G3B | Gilmv a /yinthg | 30i44
'9 G4 | Gi[m nHhg 15i 29
= G5 | Suy thh 015
M“u xanh | 8g¢i©yn g i r(rguhkhéndco il hi u nao
khac cabnhthchc T ng nh€ BTM). MvingliyngchiEmng
V. a M™ u c angvVvinghwyg acoh. , M™“@h mipyv in g u yrHi cabn
M™ u s¥n t €mgrgg uy nt dcao nid. TH c[ b nh nhan bBTM giai

I &h 4tr Ién va/hdb cé albumin niu cao (mc
Thdh theo doi.

A3) "m°m§d €s o

chuy



1.1.1.2.Bi/ chong cva bvihh thon m¥ n

BTMti/ntrivi ¢ - | i/Am tsqbijach nd, MLCT cang thp thit |
bihchng ¢~ ng.ngkihd.ng néiyhgdp pfn gay rat | mdo b nhvat
vong cao va dil " hg®u c S ng kém. Baogmncachlhchng ch2 nh sau |

Ttng fapy

T £ n gJ} &YTHA) 1a bih ch ng ph bi/h* b nh nhan bnh thth mch, gp
“ khoflng658 5 % ngh® v~ c¢hngxgi a<€td ngtdkdgim{3t. h
Khacvi t Eiflg Shpuynguyfog kbhEBhgthe nguwydn nh
trong b nh thdh mth 1a THA th phét, xud phatt cac riloth sinh Iy bnh do'tn
t h €h ehga ntilcan Ba g Qithoa tWdchi mtt h m8§u. JREnhbaoh ¢ h
gmgi mii v.c,n®umthfnkithgiao§m, c 1 nglomch€ ntng
ni m!. npt®fhchrigHmit L&ngvikhongaohd "~ m fck nlg t
ti/ptrivdgabnhtidh m~™ ¢, n | ° m gdbanhtimtnRch van gongy ¢ h
‘n g ¥ nh.Vi cphéathi nvakWh soathuffap’ mctfi  ©uWhtang Ht' h
ich tr ¢ ti/p cho bnh nhan[18]. C § ¢, nh &n ~ rg thuh khuyh ngh duy tri
huyl  §.g 126/8 mmHg b nh nhan bnhthth mth ¢ h €a &g h &G tdhe
130/80 mmHg b nh nhan sau ghépdh[54]. 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 chm ti/h trivd BTM.

Bi/h ch ng tim m&ch

Bi/nchngtmmt h | ° nguy Fungayt lva@g b mh nhim BTM.
T I mbvamc , dHhggacachiphc timm&c h tfokhpchd ntcdsuy t h
gifm.Vid, n g uyongdbnguyénnhantmdmh c¢ a o Fln Hhmhrhanl |
BTM g i%aG5A3L(MLCT <15 ml/phat/1,73 m2 vak albumin niu/creatinin
ni u >300 mg/g) so.M qufn thWL i ch ng khéng neb b nh thch [94]. TE ngJ/f huy
aplabipchng "nhg® cabnhthch mth “nathilayut nguy c¢ch h”
I'Fu  t B§pacp WikH tdai, suy tim, bnhme h v © nth . QAC bijlth ng tim
meh° bnh nhon® @badgm hpall dar Llothch ¢ n LHitgi, binh
m& h v nh, avyig nmkihsnv, bnh van tim do véi héa, mh mth mau
ngod bi °mnt dotim. Nhngriloth n “‘yngphhhep v~ t @hng t
nhau,géppfn | "~ m t Bh g u ¥ §vorty dcktim nsth® b nh nhan BTM.
Vic Qitf cacypt nguy c &httuyQuth nng b h éhglesterol v&iVkh
soathuy/} apcho thyy cohiugqd bnh nhOnHBTBIMt i athll o



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

hoa khoang dii v © X regommiin vawbn h ¢ h  ‘tnf mich vnau[63j.

Vi c kih soatvaginlyftcacypu f trénbén Ehhcacyutf nguy @h t r
th" ng co thwgop piFn lamgifm ganh ikbg b nh tim mth® BTM.

Thi/l mau
Thi/u maudobnhthch mthladhgthiy m&wsi L g b “omg t h €
gt bnhnhamBTMv © | i °fnh qu @gndlll €T ng nh€ ting

vong. Nguyén nhén chinh |a fhi h t erythropoietin khg do tkdh gilm gn xud,
kT h pv itinhtthg viem nth vathiisbch ¢ nt nXg . L &€ & wén dong
th ¢ mau, tieéu bn mau ngéi vi va cac xét nghimloditr nguy °n nhon kh
thi/u vitamin B12, folate hay i loth chuyM héa sb . Quurich y/u baog m
s d ngthu ckichthichéb hAingduvab sungsb . Chgodhthi nay L «
I ‘©ochbnhd L S8Mvgnhikuli uphdpmi L a’rcgghién@u, nheh mthh
vaitrophihp La chuy°n khoaht nbMdig ‘@uhAtm as - ke
L Qutr [52].

Gi. mui v'c n€

Trong BTW o Hvacdt gi ath3,fthdr mEikhfn £t n @ L i
hoa can Bag natri, & JH'tinh tthg th a hdb thiyu natri. Trong thc hanh lam
sang, tha natri kém theo gin ‘& latinh tthg ph bi/pnrd, dot ' ch2 nh x 8c
r6[83]. Tinhtthgnay géppfn g ©y  p h Zpap va Anh tgn mAcuhyo bilt
| thEitrallco tWdq Jifilothechc  n £ n gQitr bamg m kiVih soat
| “@g dch, Fhchmuivas dngthicl it nh€e t hita\ i goda iv "L
gilm phu va §i thi n ki ¢ ¢ tim m&h.

Toan chuyw héavariloth B gili

Toan chuyt héa Xy ra khi thth khdng tWbaiti} "h & ax i a d&l € t h
IJhnng, alxit trWwhggcdicamn Filga BTM, tinh tthg nay
c6 thkub hi n ma khéng dim bicarbonate huy t €hodghbmca c¢ h
thw89]. Vi ¢ @it bagli uphap kn hdacéotieéli , nherfmthde | ng
tr ngviln h * i @@ L Ing@hatri va kali trong maCac thiic ch a kiQn khéng
c6 natri va kali hin L a nayphétt t8M, tuy nhién gia thanh con cadi c $
dng natri i@ & nt o toantcleuydlhéa co triu ch ng” b nh
nhan BTM tih trivi “Lcgem la phtuhp v i Qiki n hi n t49.Toan chuyi hoa
man tinhcotilpayradh - a ch kmhgpdmvigi hor monXv ™ t
tiJh trivd ¢ a BTM.



Hich ng tutemgl’}
Hichng tutehubaogmnhiQtriuchngnheh &n "tmi, m
s uy @ hg@, bun nén, hich ng chan khéng yén; rloth gikt ng var i
lolhchc ntngec NG aldtri @ch ngph bi/h va co thMn h * hgehl
Jh chid © hg@u ¢ s ng. Nguyén nhagay ngac h€a r » thwho€ahg c -
cac ctdl | cluré huy} ¢ thWrong da.CFn phan bitng a d o urée huyily, i
ng atrong cac bnh Iy khac n Qu tf bao gm Ii u phap ¥ ch , thu ¢ khang
histamine gabapentin va dii QI bi/h th thWopioid [27]. iQ1 tr ¢ “éhg ah
gi §p vphosphateméay co thvco hiu qu trongvicgimnga mts
b nh nhan. Hich ng chan khong yénlamchXy L o § n  gHStrongBTM g
Clngavahichng cho©n kQ@?! hg° whnmlothwikthg , trfFm
cfm,chl " hg@€ucsngkém,t| mdobnhtimmkhvat 't vong cao h
Tri uch ng ¢ ahich ngchankhdng yén co\Myilm b t bag cach ¢p thw, c,
dungcacthu ¢ n h gabapentinthu ¢ L' Qu bi/jh dopaminergic, thic ch ng tfm
c[m serotonin va lithium.
Rilothchuywt h - a x ksanggehbdo b nh thdn mth
Cacbipchngrilothx €hng v “chilkdd a&bihg” ilb nh ly trong
BTM gay ralabihch ngquantrnggaBTM,[n h “mg@nt | t vong va chi
| “@g cu c s ng ¢ a nhi b nh nhan BTM. Bih ch ng nay £ ‘& Qtb chi tif}
trong pHin sau.
1.1.2.R ilohchuywdt h - a x KBoanggehbdd b nh thdn mth
1.1.2.1nMm h n gdhadrachuy@ h - a x khoanggh tvo dvhh thon m n
Milien h gi abnhthhvacac Bl ‘tng¥x €hn g~ dgki ntth@
ntm 1883, Quhithudbqutlams$h &, i xdebwhid b thigh
b nh nhan cé albuminnmikémbindhg x<€Rngntm 1930ngsBauer
I « pmgntiliéhdquangiatn t h€hng x€hng (vifhwmh x €hn
giap sau khi nghién @ 88 bnh nhan brilothniti/fvQx €hnly. nBE m sau
Albright va ¢ ng s cho rfag cac bnh nhanBTM v_ i tinh tth g tphosphae va
glim canxi trong ob8 u Natuy§nodhu ygi Ep owa Vvi °m
héa.Vaonhng ntm #agfoth tdn@® x €heihgl ‘@&c dinlgW L
thay thfjcho"on h ¢, i xd82fAlg do t h
Sraida ] L 8ind ([tBEckerveaB| at opol[s ky)
thichloh 4@ x €h rdyla hugu ¢ dnHinephron, 8 I t tngWw PTH
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butrt tng phosTdn@gnthegmMBumMLAD®B®O0 vi °m x<€hng
loth ch® x<€hhgphihi/n° BTM g iteciii, tibrg khi nhuyn  x €hn g
hi/im gHp. Khil ¢ mautr nénph bi/h, nhuyn x €hng tm ntgnhdhd n hi
n & may vas d ngthu c gda phosphate cha nhémy, i bi hi n thi/u mau hing
cfu nh va b nh naokém theo Tinh tithg nay gim nh clithi nh th'n g . ol
va hh chijthu ¢ gda phosphach a nhém.

Nt m 2 0 6h3cNatidnal Kidney FoundatiotQxudil'n h  nlgth ¢ cé
X €h n g chdaom t hhdom cacriloth x ©hHilg n habnHhgh h n BTV
d¥ J)Ly/u  x Sk gagx € h,n goth chuyw hoa khoang dhiva cac bii hi n
ngo i [46f&hmly nghoa n &gt khthitréngoar’f® H i ngh
" ngthuh ¢ aKDIGO Ifnth hai v " 0o ntm 2@a0g5CKDMBI €a r
L &chipthuthrng r «i  hnhttinh tHg® yloth B th' ng vQchuywi hoa
X ©h n ghoang childo BTM biWwi hi n brag m t hotb K/} h pcac y f : (1) bii
t h /g VQchuyW hoa canxiphospho PTH hdb vitamin D; @) bHl  “tn v©chu
chuwi x €hng, kho §g&ehn ga L mdtinh tinkhdb s ¢ mthh
ca x €hotb (B) voi hda nkch mau heb mé nQn khad107].n'n h  nlg< gcau n g
cihmtchwimchp IWsos&nhcacnghiéne tr ongnay onh v
1.1.22RXlo*nchuy@m h - a kho8nMhtonntng do b

CKDIiMB D °tngl&b fuls mtrongti/ntinhca BT M, r nldtaayg
tr nén rd rang kKhMLCT gifm xu n g . idt%250 mL/phat/1,73n? da v i biWi hi n
cag ah giapth p h § t ,phosphat gau, Blcanxi mawatinh tthg nay ngay
cang bl khi BTM ti/h trivd ( g i &hi 3BTB)$43]. Nt m 1, 8ricker vagcng s
I & ©af dqilauy]} nephron nguyénG pgil thuy/} nay cho Rags | “@g nephron
giim dntrong bnhtichmth, nh€eng c¢ §cUsap hnybdntr ahg n |
cacnephronfn t h‘€hng v 2agudimdic acitanddeh  niybu tr
baogms gi a MLE&Thcgaminephron,gimtaih t hu v Jp'tdgng b
thch, L @ nayco th\gay ramts hdu qu bHIl in h €& btnhu mawa CKD-
MBD ( dif thuy/} L 8in&dTh & ] MLCT gilm dfn & JJgifm L "[0 t h
phosphatq u a, c W n hnf@ngg phosphat huy} thanh cé tibuy tri° m ¢
b3nhng h&hoc §c Ugtiiharid cla®TMb ivicés gi a ttng b
¢ a PTH vaFGF23 haihormonquantrn g | i ° fn vig u @itoa bét  nb
bai ti} phosphat ¢ a thdh [32]. Vi' ¢ x ‘BhFGR23v " nd'th thWKlotho ¢ a né
L« dtmt g uMhm i ¥Qfgi[ thuy/f L §in &FGFR3co d [ i ich ngdh
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hth (gifm n'n g, phosphat trong huy} thanh) va tac chg lau daitham gia vao
qua trinh phat tdd  * eagBach giap th pha)

Kl Y
Truc xwong - than Truc xwong - tuyén cin giap

vit D3
(©)
\O
®

Bai tiét phosphogiéu

P
FGF-23

oA

Ting hap thu phospho tir ché d$ in (Ting phospho mau)

Hinh1.1. T€h n g . 4R5E23 BTiH, vitamin D3phospho trond nh thcdh mth [58]

S baiti FGF23L ‘& kich thichbim ¢t £ n galciRidl @,25(0OH}D3)
va phospho tch/JL, £ n .HukiVac,FGF23 c ch]bai ty} PTH, lamgimnng, L
1,25(OH}D3, gilm hbp thu phospho ru t,_ ¢ chtai hip thu phospho "ng " n €
gind /L t Lfingp h b s p hcdiW q u & b, E(OHYDs ¢ ch]PTH va
t £ phgspha mau lam dim  Inht ¢ ath thwe[m nhah canxi (CaSRCalcium
Sensing Recepthrfn h * ig@ c t/p A qua trinh'tng h p PTH.

Tt ngn g, phosphae trong mau

T t rplgosphag maulayut L - ng v ai “ttrong BTM.ICé&crchi C rity
vch chuyi phosphag ph, thu ¢ n at r i -2anpNaf#2b NaaNaR2c giup kiwh
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 c8&c k¢ah@danihypi L€
n n g, phospha trong mau va nts hormonkhac[72]. Cachormonc h 2 @Qh L i
ch'nh can Bag phosphae laph ¢ h p FGF23KlothovaPTH.Tr ong Y ifli L o
ca BTM,W @tehnhbfa g c¢ § ¢ h JEhbrmapPTh VAFGR23IWduy
tri m c phosphat huy/} thanhb 3 n h ngt FuyenhiénMLCT gilm  di8©0-40
mL/phat/1,73 M da n"ng, EGF23t tng cao nhE@Nkiwh koht: n g
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phosphat, dq /)L t phosphat m§ u .pho3phat mau kéo theo fin canxi
mau,gimfnghpl, 25 ( QH) t MMy génPTH, gépdm g ©y ngr a ¢
cch giap. Ngoai ra, m g, phosphat cao con ¢ chjCaSRtrén tuyh och giap, lam
t tngn shgaPTHMRNA,tL - t[bxuglPT#.

Gi[m tac d ng ¢, a calcitriol

Cal ci t r i odhydivewtamih D3 12 Bhg hdt  nk ¢ a vitamin D
Lefinghp "ng’ g ¢athhbil-Uhydroxylase (CYP27B1), men nay
xUc tac qua trinh hydroxyl h@b(OH)D. Calcitriol b phan hy b i 24-hydroxylase
(CYP24A1) chuyd " il'1,25(0OH}D3 thanh cac cHl chuyw héa khéng ha | ng.
S tnghplUhy dr ox ydkersteich bigUcanxi mau va PTH, trong khi s
fnghpca24hydr oxyl ase t tphasphde mau vaEBFR23Trong t £ n
BTM, FGF23vaphosphat t & glgifmn n g, célcitriol. Gi[m calcitriol dn
L/ gifm kh' n £ n Igb thb phosphat va canxi # ru t, gay hd canxi mauy kich
thichtuy/h och gidp §n xudd  t h ° m” n@th Hkhi n'm g, chlcitriol gifm
L/ gifm hdt | ng ¢ a th, thwitamin D (VDR Vitamin D Receptdrva CaSR
tréntuy/h och giap,ddq JJL  t nnxghll PTH vac “éhg ah gidp. Calcitriol kich
thich §n xudl FGF23t r ong Xx‘€hng, dphtri@h ,g  dRKnéng BT Mt
I § mgftv i FGF23

MH can bRag canxi

TrongBTM, khich ¢ n thguydim khlnt ng Jjb "danxict\gua n
clngm.gngthi,nng, I, 25 ( Qifrh dfDlam glm hi 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
LUhmil  x €hnoc qulilg @@iap th phat va tha canxi co ti§ nhanh
qua trinh voi hoa tch mau va moé @n [108]. Cac nghién cu L « cho
thby | “@g canxi nkdp trung binhhang ngay. t 800-1000 mg[130].

Vaitro ¢, a FGF23

PHn | n FGF23do tb c thao vactbaotng hp WL § mg v i tinh tithg
t £ phgsphamauhorb khi ‘ong L BAH( B Obng PBITH. C
t ' @ hoa qué trink hg h p va bai tlf FGF23 bao gn canxi ion hoa, §im Idag
I’ ng sty h th" ng renin angiotensinaldosterone, stress oxy hda va viem. FGF28 ho
L ng thdng quadh K v, ith, thWe a nd (FGFRFibroblast Growth Factor Recepior
v is tham giaca “rfth thWKlotho, g i Yup ctgaRGF238 i FGFR.,
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thch, FGF23 lam dim tai hgp thuphosphag v =~ Xt baittphdsphat gqua n €
tiW bRag cach ¢ chjcac clidl ~ nfj veh chuy phospha ph thu c natri (NaPi2a,
NaPi2c) H "'n g " ng®[60], FGF23c , n | ~ m Hi thurcanxi va&atri Rig
cach kich het kénh ion chn 1 ¢ canxi TRPVS5 (Transient Receptor Potential Vanilloid
5) va ciidl  nij vch chuy natriclorua H t/jbao biM mé n g~ i xa&47]. Trong giai
I Bh fU'c aBTM,FGF23L - ng v[aV vihoérkich hit cac h th' ng can Bag
khoang ckl WI'©a ngpk@®sphat trong mautrvQb 3 n h ngtFEF23L ‘& ch ng
mi nh _tmt hchns Pthanhhvailldfut d baotihtivd n h urBAM L
gi ath culi {69], [44] . FGF23c | ngch]t ng h p va phan hy 1,25(0OHD3
b2ag cach ¢ ch]1-U-hydroxylase va kich thich 2dydroxylase FGF23 kich h& h
th’ ng renin angiotensinaldosterone (RAAS) nt cach gian fip, ch y/u théng qua
cchljtnghp 1, 25( OH) D giln{ caleittiotlamt nktli olli)ngt € d
chjlén renin,t ' -t B remn, Kich h&t RAAS, & /JIL t tng angi ot e
aldosterong tuy/h odh giap,FGF23 ¢ ch]s[n xulva bai tit PTH, kich hét CaSR
vt WNVDR, 6p pfn_ ¢ ch]tist PTH[20]. TY ru, t, FGF23lam gim s hkp
thu phosphat Iag cach ¢ chjhod | nby ¢ a cHl vah chuy NaPi2b va gian fp
thdng qua vic gfm n'n g, 1125(0OH¥D3 trong huy} thanh, t L' - b ras can Bag
phospha am. Tom W, ° BTM, n"'n g, AGF23cao lam gimtinhtthg t £ ng
phosphat mau, gim n'n g, vitamin D hdt _ nbj,_ c ch]f ng h p vabaiti} PTH.

Vai tro ¢, aKlotho

Klotholamt protein xuy®° n ngf thgt,aFGF2R §m v a i
quan frng ¢ aKlotho L' « ° d.c®ng minh" chu t khi thi/u Klotho c6 kiwi hinh
t €hnmh @€ tchuFGF23,vi cH c\ih [0 hoa sm, voi hda nich mau,
t h a ychukMi héa canxjphosphat v i  t phaspghat mau va dim tu i th [62].
Riloth tr c FGF23KlotholHo t r'€mmg, klothothgp v~ FGF23 ¢«
L& ghinkhlamt HL Vihi b gmgal BT M. T r &hrtifh trigdican i Lo
BTM, mbbdinn g, AEGF 23 t Wi gdug kb soét tinh #hg phosphat
m§u, n hu@ul Y@ hoaphosphat i b suy gim. Nguyén nhan ¢hy/u la
do s thi/p h t Klotho [20]. Klotho L - n g v d}iy/utrong can Bag ni moi
khodng ckit t hl ng q u ai cac @i lshgkhad & cCK¥MBD (PTH,
phosphate, FGF23 va 1,25(QBB). Ngoai raKlothoc , n"c§i€ |~ pumot ei
hoa canxiphosphat vico kifn £ n  phbsphag v © nagrdin cnagn x.ic q u a
tiW.Do L JuKlotholsdid¥ JHr iloth chuwd hoa khoang dii ,° ng of giap
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th phét,voihéamc h m8&u O " c [99J tiony khi § d, ng Klotho ngd]
sinhcotelithi nhab n g kbs phattri ¢ a CKD-MBD. Vai tro ¢ aKlotho
€L & trinh bay cthh h n  t Frosauga lydhan

C €ng o giap th phat

C eng ah giap th phat trong bnh thch mth ti/h trivd 1a hdu qu ¢ a r i loth
can Bag khoang cHi, bao gm t £t ng p h o stcaritnéu va &, h
1, 25 ( OB JID t UpREH. Mo da FGF23 c6 vai troc chitift PTH thong
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),
goppfn duy t/Jy 3 PTHngPTH KB nt htut ncga ntx81I} vh  t
phosphatet thch, kich thichhy x €hwynd canxi v ngfhhosph
t £ n[gphdng FGF23ttylb " o x €halgv i FGE2& PTH kich thich Kb
Lng 2U0Uhydroxyl asenghp m, 28 aOH)t HD thu cafxi, t £ n
phosphatedru t . T/ARTH kébdaigaym h x €hngWicl@ogchdy m
N n g, cinxiva phosphate hijythanh va gop gim vao véi hoa Ip trung mt mceh
mau théng qua viénttch , stress oxy hoa va £huy ~ ilkiwi 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 [57].
1.1.23RXlo*n x_ _nan do th

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

Quatrinhtaitb x €Ryraliengc t r o Mgh3mcdby tri shchdb kh e
va’'n ‘nhca x€hng. QUM haid Wil hyi® wl'&ih by xv€hntg ,
hai d¢H ad ¢ @ltBbis t €hn g, atc& fbaaxi€ hvaghiQ y/u
t nh@ it hod hoa th thwnhan kappa BRANKL: Receptor Activator of
Nuclear Factor Kapp8 Ligand), osteoprotegerin (OPGR PTH.T/]baotb x €hn g
(ttb C t baqg ¢ t bao)ti/ raRANKL, y/u t naygda v i cacth thWRANK n3mtrén
cact/JbaotiQh ctHig ahy ¢ tbao(t/Jbaohy x ‘€©tHntganh cad, y ¢ t bao
trthg thaihod héa gilptiéuhy x€hnlg ph- gog c andbuytriedho m§
b3ng,c tbao con tif raOPGLWethh tranh vi RANKL trong vi ¢ gda ki v, i RANK
giup_ c chjqua trinhh y x ©€h n g kichRhichiflbaotb x €h n/HRADKL] t i
giantip t N§Macy LIx @Mbugtri nn g, chnxi mauTrong BTM, cé s thay
'inng, chccti nh<€ PTH, Vi ég@ihn dd® | o€nhehg do
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Té bao tién than caa té bao hiy xwon

Pai thuwc bao RANKL
RANK
@ .0 —
A
OPG k
RANKL
r s @
4 I 4 [ t
, )
W ) Bémat xwong
+
Tao cét bao t Huy cot bao hoat héa
) Cét bao PTH
Qua trinh tao xwong m Qua trinh hay xwong
l l I RANKL kich thich hily xwong
OPG trc ché hily xwong N
PTH kich thich hiy xwong

Hinh12. Cacypt [n h “tmhhuatrinhtaid%b x g%3h g
Loth @ x ‘©h rdyg mdtbanht plin ¢ a CKDi MBD, mé f cac Hi
t hegvQchl t r ¥%C b xh@hambnhthch mth  Hollt g i%amu nlTmh

rthg n"y | "m tktng nguy Jhhimcgimmbx Buohgh v~ |
vangchqt L o § n J}~ xs&hihhdh, ngiphan 161 TMV d. a trén chu chuwd
xehng (Turnover), k ho8Wg chh- ax ghMigring rVeaoll iu

1.5). Cac thtehinhgm: (1)bn h  x €hn gW ¢ kb @ 0 mdladgiape phat;
(2)bn h x & nng v ichu chuywd thd , * mglgse b nh nhan'Ic mau; (3)
nhuyn x ‘€hin gloYv khoang hoa; (4) I nh p;va (5)thid  x €hn g, e
Xx€hng. Ngte bhl ‘trdge knh § ¢, mmoan@th tirth va amyloidosis
dob2-mi cr ogl obu MgHN[10€.l ng c- t h

B[ n & H1lth ng phan I8l TMV [107]

Chu chuywt  x €(f)n Khoang hoa(M) ThWtich (V)
Thiep B3 nhng h€ Thip
Trung binh o Trung binh
BH tnhh €
Cao Cao
Md S X€hng, | o«nghthdghing v~ b

BTMlamt t ng nguy ¢1B8,gky WYRUIhngo c8c r |
x€ehng trong BTM ti/Jln triWn nh€© tktng pho
h-a, tktng FGF23, titng sclerostin, c ¥2n g
t® ng« cao do gilm kh'i tb4dnshodmag gi
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prolactin m8u, dinh d€ ng k®&m, thilJu vi
lam sangC* ng c, L8nh gi 8 nguy c¢ch g«y x€hng
Too)c- thwW L€ ¢ s d,ng LW L§8nh gi §8 nguy
nho©n BTM giSaic-Lo¥H®N3A hoHc nguy ch t®
g«y x€ehng | 4] 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) ctlng
|l o«kng x€hng, v, i L, ch2nh x8c cao, | i Qu
L'&8§nh gi 8 gndttyil nhxi€pwnm v tr2. Tuy nhi?®°n,
t2ch, khtng ph[n 8nh c¢cblu tr%c vi mt v°
nh€ vii h-a mUch m8&s, tHhhoBidh-a c_fa ¥dn
Lo d¥Xn LJh tx®kgngndgi [ tUYo. DXA c- gi 8§
x€ehng ° b ' nh nh©n BTM c¢c- MLCT O 8y mL/ |
x€ehng b nh nh©n BTM nHng hhn, c¢ch” n°n
cO6CKDMBDrdrangC8c k: t hudt vi m: nh€ ch_, p ¢
si°u nhConfpitcad Tomography) v ch-p ¢,
Magnetic Resonance | maging) c¢- thW L§nt
bi Jn ° d[@6. s BTM

Khuy/n c8o0o KDI GO 2017 vQ chXn Lo8n, I
h-a x€ehng v° kho8ng chblt do BTM L« thay
2009 (tiMWu kmhic 13Q2ngh™ Lo mdt L, x¥®¥hng
G5D c¢- r' i loUYrikbbgwnynchbla x€hhgHc ngu)
kJt qul Inh h€ ng LJn quy/Jt L nh Li Qu
tr°n b3uxng ch_  nghncgh ot htbipblyl omdt bnlg DXXA ¢ -

g«y x€hng ° BTM, HO nwi tch®d tdong ht hsu” cc
trong b’ clnh sinh thilJ]Jt x€hng [h1ng t
1.1.24V 1 | h-a ngo” i X_ . ng

V6i héa mith mau ph bi/hp nhngbn h n h ©nko B TIMbD nh bhan
[ ¢ mau chuB Bi/nchngnaycothl “ m t £ n & nmtignurkth vé bl €
vong. T | vdihéamt h  m§ wphét ln qua chp obl p vi tinhla trén80%'
b nhnhard ¢ mau chu B[153]vad a ongl 4 7/n83% nh ng b nh nharBTM
¢ h €amau chuBv i MLCT ‘€ c tinh <60 mL/ph/1,73 rA[71]. M, t bao cad ng
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quant 30 nghiéncutrongthi g i a nchetiyt A tvédhhoamtch maukhong
cod nhiut h a yqua’cadhdp k [140].

Hai dthg chinh‘gm véi héa | p trung mtt va ] p n i mt. Véi hoa trung ric
t h®dgb hhn, Ul °tnkt ma amh d's p g chegidp, gagohogd v
dthg Y]b © o ¢ h &h mék thanimkid hinh tb  x ‘©h ndg g wd canli
phosphaté75]. Voihéanim&t ‘tng@yratrén@ x B  nh nith va co thv
b 1am tfm tr ng thém trong ki c[nh f i loth khoang x € h'nbgnh thdh mth [35].

n Qutr ch y/u td trung kWwh soat phosphate, PTH, c&dRal canxi va cacju
t nguy c ¥h nifin tkh ati/ trivd voi héa nsth mau.
1.2.CH C NI NGA KIOTHO TRONG B NH THxN MYy N VA M |
LIEN QUAN GI AKLOTHO HUY e TTHANHV_ IM CL CCg&UTHxN,

R ILOYNCHUYGN HEA XhuNG Vé KHOGE GHTHkN
MY N

1.2.1.Ch ¢ n t,_alotho trong b nh thdh mth

1.2.1.1.TYng quan \ZKlotho:

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

UKlotho L ‘& phathintinhc v o nt miKure-8vacrigs n h €t m
gen | i 9mdo §agd%20nh Kuto-o va ¢ng s quan sat thy nh ng con chut ¢
kiWi hinh thip Klothocé b hingahichng suy La ch gman
tu ith ngda, chuyw héa khoang diib riloth , v ! sr g hd,mkhx, binhc
ch tim, vidcumga tmgo dat IJth«axngg xS@Qhund -v,°~
t €hnlg« ‘tdp@athin - vib . °-Klothb V " -Klotho L'Wphan bit ching v i
genkKlotho Lfu tién(g i 1a U-Klotho). b-Klotho L *&c b hi nch y/u° gan, cé thv
* thdh, ru t va lach va co6 vai tro trung gian chotho, ngcayput t £ n gngt r €
nguyénbao's ( FGF) n HFERFIXA 109 obMEhEn" thdh va da va
cochc ntng o hx&HcKbi®dconhiuchc n L H g HothdJthud
ng Klothotrongpfn t r 3 nh ©Qcdp /B adinthol[1@4). L

Klotho L ‘& b hi nch y/u° thch .d d8hg protein xuyén mang. dthg
lién K/} v. i mang f]bao,Klotholl - ng v aingth thWwWAGF23 KHih p v i
FGFR (Hinhl.3). Klothom™ n g c ttb@anh bi: miQy ngdd bao g m 2 chyi axit
amin Hp 1Y theo trinh t, m i chu i C - 440 "agilaKilaaki2nmi@ €
xuyén mang cé 21 axit amin, @in i baonh v i 11 axit amin. M@ ngdd bao ¢ a
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Klothom™ n g c fih& ebb i cAcenzymth y phan proteingroteasgla ADAM -

10 va ADAM-17, s aKipthd’L- ‘& phan ebphdng thich_t thdh vao t§n hoan

d @ dthg proteinco cly  dfyi. hdb _d dShg cac ninh Kl1 va KI2[157].

Céac dhg proteinKlothotrongtfn  h o " n’ cmiochund l&lothofih , a t an
(Hinh1.3).Klothoh , a t a n c phat higtrotig@¥ich ndoty v “ctiw.€

A Phirc hop = Dong thu thé FGF23 c

2FGR1:2Klotho:2FGF23 ¢
N

FGFR1c Klotho

".;'q AR
g Klotho phan cét s ;
Klotho hoa tan 0
Klotho mang
b~ FGF23>
’ RXXR motif
2 s
KRR EEE
Tin hiéu

Hinh 1.3. CHlUl triic proteirKlotho [114]
(A Y/uf t £ n gnghguyen bao $23 (FGF23) gb v i ph c h pth thw
y/uf t £ n gngnhguyen bao $ (FGFR)Klotho L'\Wkich hdt tin hi u t]bao.
(B) Klotho mang v i cac migh KI1 va KI2 ¢ a n6 va ¥b raKlotho hoa tan Bag
cac men phand(ADAM10 va ADAM17).
(C) Cali triic ¢ a FGFR1cKlotho va FGF23 (michdlm tphant) x 8hc L
b i Chenvacngs [23].

B exon [ intron

s+ N - - I I -

l Diéu hoa biéu hién gen
Noi bao Ngoai bao

KL2 KL1
Klotho ming

! 1

Cittaivitria Cit tai vi tri p

Sin pham cit z
aivicia IR S - «iotho hoa tan

ey < I 1otho hon oo
tai vi tri
¥ Ving ndi bao

B Ving xuyén mang
m Vung ngoai bao

Hinh 1.4. CHl triic gen va proteiklotho
a. CHI tric ¢ a gerKlotho* n g #a chut; b. CHl tric ¢ a proteirKlotho [157]
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ChuyW hoa va tHi tr_ Klotho:

Thdh khéng chla ngl n chinht ng h p Klotho, ma con ¢6 vai tro trongfih
tr  Klotho ra khi tufn hoanNghién cuchotiyfnng, Kl ot ho h, a t an
‘“t onbhcmd €@ Wmwéntkhsoyi Wod#h  c[chut v'i_ng+e
chut, n'n g, Klotho huy} thanh gfim mthh sau ebh hai thch hdb sau khi's
d ng cac ckil c chjqua trinh ebmiQqingdibaoca Kl ot ho pE thig. HE
gian ban hy trong huy} thanh ¢a Klotho hoa tan ngdsinh® chu t khdng thth dai
hhrphgn JJL n Ensoichut b 3 “nnb, mib khé&; sau khi tiénKlotho
hoatantaith pt b°n ngo " i , cphdtBuntrgnghé&teh & °~ tc ong
tiWl ¢ achut. Cac nghiénaud't r ° nWsengp(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 dog &yludorngted .L -Drog Lvagi tr, K
b3ag n i moéi Klotho hoa tanv a §n xudl va gii phéng Klotho o tfn hoan, va
thanh tifi Klotho t mau vao long ng thdh WHai til  q y @tiwiried.
1.2.12C8c ph_ _ mdgh 1pdkdotho Huyt thanh va th gi Klotho huy/t
thanh

C&c ph<€hnmgh piig€lgtho buy/} thanh:

Hi' n nay, nn g, Klotho huy/} thanhc6 thAl ‘& ‘nth “dg¥®a g ba ph€h
phap min dch chinh: xét nghim mj n dch lién K} enzyme (ELISA), xét nghin
mi_ n dch hnh quang phan fitheo thi gian (TRE timeresolved fluorescence
immunoassayva mi n dch kK1t ai mi n dch blot (IRIB: immunoprecipitation
immunoblo) [55], [115].

a.Ph__ ng ph 8tpmkr &h liém g brnizyme (ELISAELISA la k
thua mi ndc h'n i ° g €a trén pfin_ n g Fbo ki u gi a khang nguyén va khang
thw Trong ph€hng ph § pbkmahgythy ‘KehES'migtrémi® uy ° n
mHugi/hg vi tiw s al phicy, i khang tWW(hotb k h 8§ ng ngumgcdn) t
gbh enzyme. Kidhénzymexticthchhngdh m”  u, tngntg L -
maut | thuchvinng, chlicfn ‘nth "Ag®ongmé. no©y | ° ph€eh
L ‘& s d ng ph bi/h trong th c hanh Iam sang nhk: thud L fm th iggian
th c hinnhanh valei  p h 2 i th® Auyghiéb, mt s nghién cu cho thy
ELI SA bop thi °Wyi dcobgéthghim t h €H,fngh i g@h L
L tincd/vakiin £t ng s A@qusgg adac nghién ai. Nghién cu ¢ a Heijboer



20

vacngs L« so s&mnlnhiidgeh Kl ot h dd (IBLh @isabig vam
USCN) , qu ahslkhachihi L QL ckh2 nh I8k , cLng nh
mc , ¢hwhhrhéagia c8c phehng  pkhisp.l Blircdetitg IWMhn, &k
trong khi cac kitcond n h € Cu s a bX ocon nhiy h HTIG]. Gia tr
thamchiucann g, Klothohuy} t hafatg lpdh€&hng EHESEp ELI
trinh bay phfn sau.

b.Ph__ ng HKnddd pwnimjuang phangitheo ttyi gian (TRF):n ©y |~
m tk: thud 'nlh°nge K| od¢phatidaatrénvicditint ph€©hng ph§
ELI SA, tr owmgld - ncthaynt] g tin hiu hunh quang. Trong
nghién cu ¢ a Pedersenvang s, ph<€hng pdxBypd ngdRaRrénbe
kit ELISA,v. i b @athintinhiu ‘lcday tH]bag h th ng hudnh quang's
dngctdl L &n he wWir o piau mbag maytt® ng AutoDELFIA.

K: thud TRF cho thy , Bhdy cao vi gi i hth phat hin khdng 3,1 pg/mL,
I, tuy/htinhtttrongkhdngnn g, rin g vIFKp I%chEp nhch “lc@ih s
bi/n t hjil08. TdoSynghienaw t r ° n" i 1 2nQg tkdmlg ke mcthh (19
66 tUi), N n g Kiotho huyl t h a Ragp TRE 06 gid trtrung v 1a 61 ng/mL
(khol,'ng tham chip 2,5 97,5%: 11181 ng/mL) nam va 99 ng/mL (1816 ng/mL)

n. Trong khi L-, ph-<€tungbinh 478 pg/mE 20481A c h c
pg/mL), khdng ghi neh s khéc bit gi a hai gii.
ng€ng chy Kl,otnhmgTRBcOlhi | i °n quamMmae - T

[cduthdh . t 2 nh, tr on3ngBtIBA ch Kl béh uan viitwi. b
Ngoai ra, khéng ghinths t €hng _@u &rmmi gip h €hynrgng @hk€ p, g
thudt nay c6 tMhhdh di n cac dhg Klotho khac nhau trong hijythanh.

Tuy nhi°n, ph-<€ehinth}bpchggn digREFhinl cih‘@a L €
apdngrngraitongthc h”" nh | ©wmaquy[i2alg t h€

c.Ph_ _ng HKnta kit tvaii mikn deh blot (IRIB): n ©y : thid kit
| “@g Klotho d a trén nguyén ly sd, ng khang thi\ed &i | ¢ ¢ \akd} t & protein
Klothot huyl t hanh,  cphathiniita g Lpch €hn gn dphhbbip  mi
Trong nghiéncu ¢ a Neyravacngs, p h€©h nigB spdy igkhamgfa ng
hpcoédilc v THhu cWluntth KI ot ho’,cphsthinbdigmjn €
d ch blot v i khang thWWHb hi u.

K: thud IPIIBchotiBfhiu ntntdriso®i ELI SAnhTrrigeg L
Klotho huy} thanh. Cthw p h€hng p frBtpn gh ling otho gsi



21

si nh c¢ aidl5% bowvi60i81% ¢a ELISA)vacomi t €©hn gbchfu an
v.im cl c duthdh . &&inh (R = 0,80; p < 0,001), trong khi ELISA aho th}
t €hng Jgquan Kkhing c- TilBrithHmk . mg@igvochi r a,
sung clidl ¢ ch]protease, tuy nhién n g, Klotho cé tAAgilm L' § Wsau cac chu
k8Lt ng« LHldg |

Khi &p d ng trén cac nhém bh nhan,'nn g, Kl ot h@wglBRbBbcao hh
ré r t so v i ELISA trén & c[ cac nhom. Cthw nhém SPRINT(Systolic Blood
Pressure Intervention Triall mbnh nho©nJit 8mpg ch u yn4hego), c h t
nng Kl otho trung b3nh |~ 1ihA6mhbihthid& pg/
L Bhcui(750+ 182 pg/mL)vathh h hninmmtnv t h & d§ (1505
776 pg/mL). Trong khi L ‘tht ph©h WS pihSkh E
la 384 + 245 pg/mL, 283 + 23y/mL va 618 + 480 pg/mLc 8§ ¢ nh - mg.t €hn ¢

Nhin chung, s khac bit rd r t vQgia tr Klotho gi a IPIB va ELISA cho tit}
s khing ‘ing@iagcBc ph€hmglgf ig8hpi nhh mthh nhu
cFu chuy hoa k thud xét nghim t aki® ng d ng trong th c hanh 1am sang. Tuy
nhién, IRIB c6 quy trinh phctth,fnthi gi an, ik thudl ,dad, do L -
phu h p WtiW khai r ng rdi trong thc  h ~ nrig quy[hl1§].

Klotho hoa tarch y/u ‘lc€brat s phan ebmiQy ngdl bao ¢ a Klotho
mang bi cac enzyme ADAM; ngoai ra, Klotho , a t acé thAhihhrtiginh qua
¢ h JJg ihcdcmRNAthaytd] nh€ng cmhin x®ay ngh®€a & @h on
cacngung cnay.Bénkh h L - Juf 6@ c ph ©n tUmsukhuy th&dh | o
sovihuy t ©hng) , n tnBqatklotkdhdamtag r o n gtivhnbf® qun
vacacchu&l ® nrg« LHplH gotHNam gim llincd/caklqu, dofn L - ¢
chur héa quy trinh xét nghin va x Iy m¥u WE[m blo tinh nidiquancap h ®p L o
Klotho hoa ta11],[55], [115].

N n g, Hlotho huy/fthanh® n g € ‘tng t@anh:

Nghién c u ¢ a Andrea EspucbBliver va ¢ng s (2022) nfan xay d ng cac
gia tr thamkh[o chon n g, Klotho hoa tan(g i tabla Klotho) trong huy} thanh
n g € ‘thgtAnh khe mthhtheonhdémiivagii t 2 nh. "iRhemdhh6 ng:
(59% ph n) tr dinig 1F885thamgianghiéna . Ci§ch ¢ ¢cla
theogii t 2 n kil thanb nién (184,9 thi), trung nién (35%4,9 tui) va
ng¥aotli(5585tui).N'n g Kiothohuy/t t hacn hllgé& p h€hng p
hbb th mi ndch lién K} v i enzym ELISA: enzymelinked immunosorbent assay).
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N g «©cao tuila nhém thi cé i n g, Klotho huy/} thanhthEp nhil (p <0,01), t
L - cHyaiiedmiliéen h nghchv in n g, Klotho huy/} thanh (p <0,001).
Khéng c6 s khac bitvQn n g, Klotho huy/} thanhgi a hai gii nam van [39].
B [ n &. CAc.gia frtham kifo ¢ aKlotho huy/} thanhl ‘& xét nghim bag
p h €hn gELIBA §pj € ‘g tkanh khe mthht 18i 85 tu i [39]

Klotho huy/} thanh (pg/mL)
Trung n. I ch Kho['ng tham kh[o
binh chuxXn (Bach phan v 5th-95th)
Toan b (n=346) 813,8 461,2 340,1 1672,5
T 1834,9tui(n=167) 932,6 575,6 392,6 2291,8
T 3554,9tui(n=288) 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<€hng phgp
I'Vkét nghi m Klotho huy/} thanh nh n g °nitienguy n kh e nthh (n=142, nam
=66)vi , ti itrungbinh 61,1 +185ti N'n g, Klothohuy} t hannyt dao
2 3 9 1P66pg/mL (trung binh 562 + 14fg/mL)° n g € g tkanh khe nthh.
N'n g, Kiothok ht ng "ithhoagyi Lt 2 nh n h©n g cha icrebtinif n q L
vatli. 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 gia trla952 + 28%pg/mLc a 0 h hWsoV.i§ nmjg @
t rn@thanhv, in'n g, trling binHa 562 + 146g/mL (p < 0,001)[147].

n"iv ibnhnhan reb BTM, mts nghién cu quan satchoBf n'ng, L
Klotho huy/} thanh gfm* b nh nhan BTM, vad'm g, Klotho huy/} thanh cang §im
khi MLCT cang tigb. Nghién cu ¢ a Yoshiko Shimamura vaeg s (2012) trén 292
b nh nharBTM, n'n g, Kiothohuy/lthanhl ‘& H¥®g ph€ehng ph&p E
nhch: °'n g, Klothohuyy t hanh c¢ - dtvE@MhGQT (pcWAADL) vah u
t €hng (ch aircreatignhuy/} thanh p<0,01). Nn g, Klotho huy/} thanh
giim L §WgbnknhanB TM g i%m2v i o g, tlung binh 614 + 2564
pg/mLsovi g iYmlicéinog, tring binh 1442 + 14101 pg/mL (p = 0,0001)
[129]. D Klothol,"& x e mHlBtmE@trahgch L o § n HOBIT Wgiai L
I’ Bh s m.Nghién cu ¢ a Sarah Seilervangs trén321bnh nh©n B M gi
2 JJL giYadvyil dliitrung binhla 65,% 12,1 tui, MLCT trung binh la 43,8
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+ 15,6 mL/phat/1,73 ML « gdnin n g hKlotho huyl  t ‘€ haxgt nghié
bng ph€hng ph§p (tEdhidnS$)Aa 538 -(450666ufw/glL) (28]
b nh nhanlc mau chu 8 n £t m 2t&cBLing Yuvacngs L «J/nt i

hanh nghién_cu trén 330 bnh nhan (179 nam, 151 1 ,, tuli trung binh |a 63,43
+ 12,76 thi, th i gian1 ¢ mau trung v(t phan v) la 69 thang (34117 thang), &
quf ghinhdhn'n g, Kiothohuy}thanh ‘E<€l3mgbph€hng ph8&§p EL
tr trung binh la 379,93 + 143,68/mL[151].
1.2.1.3.n iu hoaKlotho huyZt thanh

Trong BTM, Qdaalothochtifnth *ig® i nhiQi y/uf , co thw
chia th”nh b a Qrhbaphién m&upstmehnregulatio)), L(iQ hoa L i
t h e o . ngwilmh{d@wnstreanregulatior), va (3) cac yu t phan ebprotein.

( 1) Qu hoaghién macac yut L @ hoa nay § cn gl Gua trinh phién
ma ¢ a genKlotho, lam gi'm gn xudl RNA théng tin val[n h * mg@ian tip JJ
proteinKlotho.

YA tXngoai gen(Epigenetics)

Bao gm ¢ HJmethyl hoa DNA va acetyl hoa histone. Methyl hoa DNIA t
ving khi  Ful{promoter) ca genKlothotrong BTM lamgimkhfnt ng phi ° n
d> JHgiim RNA théng tin va proteiilotho. N@I“ acetyl h6a histone gitp
t £ n’'gng ph@n m&26]. Tuy nhién, enzyme HDAC (histone deacetylase) c6 tac
d. nglam giim acetylhoa histoe s€lam gi'm biwi hi n Klotho [93]. Thu ¢_ ¢ ch]
HDAC nh+€ trichos tehingmmnho® ki nTkSnAg) L &hhlh& n g
Klothovadithi ntinhtthg x hdh - a t h

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

Cacypt phi °n m« nh<€ SWhinkléthoPrang khi Kiddva g b i
NF-a B(Nuclear Factor kappa B/l t nhan kappa Blam gim Klotho [97]. M t
s mi RNA, n h-80aranRginXKlotho, n h e&h]ghing co thph c i
m cKlotho.Ng €’ ¢ | U-152 vamiRRABRaco vaitrot £ ng b Klatho hi
thbngqua ¢ chJ] ¢c8c enzyme DNA methyltranstf
I " m gi I m weénd ypr dhgeadlotho [148], a

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

Stress oxy hoan(h H202), cacyut viem (TNFU, -11bL) , ilo¥h'h ranin
angi ot en SQilamg{nRKloBiot ' ng qudénkt€ct Icmhg cihet h
DNA hotb kich hédt ¢ o n” nd.t@® hi u NF-s B[110]. Thip vi t ami n D,

H
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phosphat ectmféfn hi®n'dolx y | sul flmKletho. clNamg | -
14, tp thw ¢ L «cclin@minh cothV ~ m Klotha ge[ n g ¥kh e mthh va
b nh nhan BTM.

( 2)Qhoatih e o, nggimhc& yut t § on glhKlothosau khi phién
ma&, bao’gm qua trinh X Iy va thoai hoa protein.

Klothol &fnghp . dd&hg prot e‘inmg ¢ he€ahinteBidb ng |
(ER: Endoplasmic Reticulum) vt qua cac bih ~ ilsau dch ma (PTMs: Post
Transl ational Modi f iWaatéc protesgh niph € “ nglt y o ¢
thanh. Tuy nhiéntinh tihg stress kéo dai | ©n i chHl trong BTM gay tich_t
protein dib n/p sai, kich h& phn_ng protein khong lgb Wp (UPR: Unfolded
Protein Response)N/u UPR thd b4, proteinKlotho b thoai héa théng qua con
Lng | i ° dh gqliudirchd ERAD: Endoplasmic ReticulusAssociated
Degradation), lam §m Klothohot ng t r oW9). 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.

Trongb nhtthmth  do L § hg m ¢kothont @ g ng i trong
khi Klotho hoa tantrong in  h o © mMguyéh nhgncoiNados gi a t4 ng h
I, ng ¢ a ADAM10 va ADAM17[136]. Tuy nhién, vic Qi éhnh hai enzyme nay
cfn thch tf ng vichingc 1 ng t h a mdvmhiQaprotpit kbac, cé thgay tac
d ng khong mong mun.

Tém b |, g u §Q hoaKbothdtron BTM i ph ¢ tth, baogm L' @ hoa
phién m&methyl h6a DNA, acetyl hoa histone, microRNA@u h , a t mgo xu
gilm ( st r_é s ischH, pAn_ ng protein khdng g Wp, thoai hoa protein lién
q u a/in _lingchH), va phan ebprotein Vi chW  r »  c/fhay mcraanhi@u h
h @ g Qltrih a G, ciing h - n i maghiyl hdéa DNA, ¢ chjmen HDAC,
hoto kiwh s o §t c § nog pdio nng pre@ein khéong kg np va
ADAM10/ADAM17. Tuy nhién, ¢§n thém nghién au WE[m blo tinh hiu qu va
an toan ca cac chih ~ k ray trong ng d ng lam sang.
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Hinh 1.5.Cacypt L @ hoaphién maval @ h, a t_ m@gimKatho h €
huy/} thanh[96]

Pi: phospho RAS: H reninangiotensinEpigenetic abnormality: B “tnp €
y/u t ngoai genInflammation: Viem;ROS (reactive oxygen specigsac I oxy
ph[n_ng ER _ in@chH ERS st ri® isclsdt UPR phn_ ng protein khong
gd VP, ERAD: t ho8i h-a proingkchth | i °n quan
1.2.1.4Choc nt ng vNhh cgaKlotho trong bvih thon mv n

n ngth thWg ay/ut t £ n g ngngugén bao'si 23

FGF23 thuc h y/uf t £ n gngnguy@n bao $ (FGF Fibroblast Growth
Facto) vaco vaitro quantn g t rQohoacarl’Bag phosphate. Nghién g cho
thBy FGF23 khéng cht £ n g /b "pi h otsip h & tivé magcanagiamiegiim
hip th phosphaté ru t thdng qua vic_ ¢ ch]sin xud 1,25(0OHYDs. FGF23 thc
hi nch ¢ n t3mggactbeb vao cac ththWFGF (FGFR Fibroblast Growth Factor
Receptoy, kich hdt qué trinh phosphoryl héa cac phantiuyQ tin hiu. C6 bn
lo4 FGFR (FGFR14), la cac th thWyrosine kinase c6 ai t khac nhau vi FGF.

Do FGF23 thipy mith lién K v. i heparan sulfatnén FGF23cfn c6 Klotho
mang (vichiQu dfyi_ )I'MSD ph ¢ h p v i FGFR thanh mt th, thweo &i | ¢
c ao HvHiu Phchpnay bao’gm miQh ngd bao ¢ a Klotho, FGFR1c, va
FGF23Klothol - ng v aifurtirlién kf FGFR1cyvi FGF23, gitp n "nh
phchptrénvati €©u huea tF@Fh3 tr ° @y Kotholimtc h .
" ng th thWefn thif WREGF23 phét huy tag dg sinh hc [157]. (Hinh 1.3)
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Hinh 1.6. Vai tro ¢ aKlotho va FGF23 trong cang khoang chHitY thdh [47]

"ng ng® FGF23lién K v i ph ¢ h p FGFRKIotho va kich hét tr ¢
ti/p cac tin hiu nh€ ERK -fedgulated (kimaseg 1/3)1 va SGK
(serum/glucocorticotegulated kinas¢). SGK1 s au L - p hyfustphor y
ng QL ih, a’iMNat/Hf NHERF1: Na‘/H* exchange regulatory cofactay,
lamgims hi ndi n¢ actil ™ nfy vch chuywd natriphosphate (NaF2a) trén mang
tbao,d JJL t £ nB Ip hio stpih & tive [154 KhaKloth&mang b mHi
chc ntngut EGF28 quaiphc h p FGFRKIotho ¢ T n’¢hth kel khirh
FGF23 khéng tht £ n g J}iptiosphatedt thch . ~ napth i, FGF23 con ¢ ch]
enzyme U-hydroxylase, lam §im §n xudl 1 , 2 5 ( QtHOng dua tin hu ph
thu ¢ Klotho mang Klothohdatarc 1 ree ti/p Qi ida bai i} phosphaté thch
va tham gia vao carfag khoang cHitoan than thong quayi Q@i éhnh hdt | ni
¢ a enzym +hydroxylase, hormondh giap va s bai tif FGF23[157].

Trén mangfibao ca ' n g " nx&céd s hi n din ¢ a kénh canxi TRPV5
(Transient Receptor Potential Vanillekd, m t glycoprotein thi} y/u trong qua trinh
vch chuyM canxi vao cadibao biM md thth . T R P & 53 lida&hdng qua hai
¢ h JJeh thu c vao FGF23 va khéng phhu ¢ vao FGF23. Theo Andrukhova O
vacngs, F GRRcnhhdt @ nf¢a TRPV5 va qua trinh tabh thu canxi
thch théng qua sgda kit v. i cac ph c h p FGFRKlotho mang[14]. Tuy nhién, mt
nghién cu khac cho tBy Klothoh | a t a QuhoalTRRVS diti ¢ §cddh v il
FGF23. Jrah{yc hr a nh€ s acubao pfi B PAAGchul dlycan
(carbohydratedn v i protein) Klotho hoa tan c6 kiin £ n gy phahcacoe lhe
trong chui gl ycan’icHitidmg atglycary t LL- ‘b tacacmHs t €hng
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tacmitrén TRPV5.Nhngpdfn gl y can n igalediremtioyl protdnc v
ngod bao, gitp b ras ki dinh' n "'nb, gi TRPVStrénmang/ib “ o, natn n
kénh nay bthoai héa hbb rat kh i mang f]bao[21].

Ngo~ i ra, FGF 2@ chnhtngti/ptghdarmh tg Bdahu tiatri
t " ng thch xa théng qua pfe h p FGFRKlothom™ ng. JJ€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 LQxuHl
r3ag FGF23 la mt chill QI Hoa chinh_ ca s tai hg thu natri thdh, q {ind L -
h ‘@ g/hthwtich huyl t BBlrCgcphathinnayil ¢ - T ngchmga tr
d ngvao lam sang. Mlienh gia FGF23 v~ Wy byhnhdmbthi m m
thch mth (BTM) cé thM “& gili thich théng qua smHi cAn Bag canxi va natri.
VichW r » h hpaFPGRE2B trong chuj bda cac ion nayexung &b cai
nhinmivQc h Jjle th sinhva@n n t Qugr* BTM.

Céacth thwmangcaKlothoh , a t anc chx'é&a HEKE€ngugimghi ° n
I ©y L « n pahP83tsialyldactosechinh 1a th thweg a nd.(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 tik KBu PI3K
(Phosphoinositide -Kinase) m t tin hi u quan trng trong vic bfo v va duy tri
ch ¢ n Hibag[33}. Ngoairaconghiéncu ¢ | mrayraagkiotho dthg hoa tan
gdh KT v, i (2-3-sialyllactose théng qua,h v Y¥rbgtg ElamiQiKIL. S t €hn g
tac nay giup c chijkénh ion TRPC@Transient Receptor Potential Canonicalng)t
k°nh | i/hsiresd/ibang ula [dv timkh itinhtth g plliGL §lmg
V. i stresg§144]. Phat hin nay khéng chlam sang t cachKlotho hoa tan hét | nb,
maconmr a _ rhge Lii tnr @ tr gVi dnhdn m c tiéu vao axit sialic (it
thanhphfn ¢ alR-3-sialyllactose) cothg i Y4p “tngtaogingdd®v ¢ aKlotho,
t L. thL@ticacbnh | T | Jjhtinm thd, vaalao hda.

Ch’ ng viém

BTMIamtbnh HoT tlt"BSufg nb viém nth tinh va s 150 héa sm.
Khichc ntdnguygii, caicypt tiqv vi °m n h & (IL-8)tfetumn| e u k i
A(mt gl yc o@ hoatheW hda €anxi va viem), valpt hodt kh'iu
( TNF: Tumor Nec fnoRadngs LF afe ttyhan kappaiB (NgB) d
gi vai tro trung tam trong vt kiwh soét viém, thong qua kich Wacac gen @
viém va cac phan tbam dinh50].
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_trthg t h§&i ngbNFeBEhkhonghh& nlg trong b" ot €hn
v, i protein_ ¢ ch]kappa B (bB: Inhibitory kappa B). Khi bkich thich bi cac yp
t tigv vi °m ndBe plodpRoryl hda (@ nhdém phosphate) va phanyh
gili phong NFeB Wehuywt vao nhan. §  I° ©-pB kiciNH8t phién ma cac gen
i vi ° m, [N ngvién1874. p h
Klotho va NFaB c6 m i quan h hai chiu. M t mHy NF-aB lam giim bW hi n
Klotho, ° EdBinkh® c[b nhnharBTM vamé hinhchutf n t h ©hayiginht h
(acute kidney injury). Cac cytokine@i vi °m n h<€ TR&l&ed KVeak T NF
Inducer of Apoptosis), théng qua NB, lam gim m c Klotho. Tuy nhién, c ch/]
NF-aB c6 thAkhdi ph cm cKlothovaldov ch ¢ n tdh[§10]t Mitkhac Klotho
19  QIhida gim NFaB, gitip gim hd4t | ng viém.Klotho c6 ki n £ n @chJNF-
oB,t L - [mgbiMihincacgen@ v i ° m n ba@ diprhgi@mbad 1 (ICAM
1: Intercellular Adhesion Molecule 1), phanidam dinh fjbao mtth méau 1 (VCAM
1: Vascular Cell Adhesion Molecule 1), vdmigdnxudi c §c cyt olklL-ne n't
6, va interleukinl2 (IL-12)[103]. Ngoai raKlotho con gim stress oxy héafag cach
_ ¢ chJNADPH oxidase 2 (Nox2) va i viém qua trung gian geffra_ ng b i acid
retinoic | (RIGI: Retinoic Acidinducible Gene [)157].
V.i vai ttyuf InGhhda amng viemKlothobf[ov 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 lcha MFaB lam gim Klotho, trong khiKlotho I4 ¢ chJNF-aB va cac
yutf | i ° n JgwéerNh tig phat hinnay giy raagKlothocotign n & fug L i
tr trong cac bnh Iy thdh mth tinh va céac tinh thg viém.
Blov ch' nglfs voihéa midch mau var iloth kho8&8ng x<€hng
V6i hoa ntth mau xtithi ns mtrongbnhthdhmth v t Lt mg $uyheo
gilmchc ntdngéptpfin | " m t £ ng WhgQudtrinb hay lién quan m
I/hmHican Bag giacacyutf cchlv ™ tXy¥%c tkong L- tkng
L-ng vai ({146]. tPrhuonsgp hta@ne dhchaydivdoT]im™ ¢ Lt olg tvr
mtth mau, gy chigd dchg t]b © o ¢ hicht nrainthanhnkid hinh ging t]bao
ttb X €hn g Xvlch g'tnlf éanxi pliosphate trong thanhlrh [75].
Kl ot ho L -Towm& hi m€ v, t Rhdaghuw héa phbsphate.
b nh thdh mth, gim Klothod /jiL t £t ng phos ph &tvéi hom§ u v
Ng@ld, tWwWihng KIi ot ho [gdhdgphatd, ghmhap thu phosphate
va hth chljvéi héa meh méau trong cac mé hinh thnghi m [62]. Ngoai ra, Klotho
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c,n tha&m hgia dHgtinbian!| L €dhvaboéa,moppn bfo v
t/Jb © o ¢ hichtmau28]. m

Béndh h L/Aphtt Ki ot ho L - n gg trormiCKOIMBD, lamu a n
riloth Qi hmoa phosphate va FGF23, gogiphaotn t h€hng &€&ng v
nghién cu cho thyy ph ¢ it i bii hi n Klotho c6 tWETT thi n cac bih ch ng nay,
¢ngc vaitrogca Kl ot hto/uh b[€v trong bnh thdh mth [98].

Clithin xh d-a th

Xh h dhaahtiigu cuicing canhiu ‘tngEp bnhthch mth , b L
t r €nig xbhfuhhchateoongthdh v ° x h & Quaarinhnmay dn anh s
s ach a khong hoan toan saunt t h€hn g, ik @y thl] Cac f)baovtkh
bagcHingingdd b~ oJfJonthh scihn h Jhi t Bgwigro, &éd 1Y a L
th cbaovafbao T, dn /Jdnxudicacypt iy x h Hobi tdd, TGRED[157].
D€ t 8¢ altac cytokine nay/jtbao b md” ng thch b mHl bi t hoa, di
chuyd vao md lEv ©  t" hgrhg chinQh ngdd bao, géppfin v " 0 qu§ tr
hoa[157].

TGRbL & xemlayuf t rung t ©m tdr kigh thichktibh t¢hkl a  t h
nQr ngdd bao va c chjqua trinh thoai hoa @ n6. Cac nghién @ th ¢ nghi m cho
thby c ch]TGFbcotiWamgimin t h @h ntgr Xac  vdi[48k M ilién a t h
quan gia Klothova TGFbc 1 n g °EghinthegimbMihin K|l ot ho | " n
TGFb1 v~ X he b- a, tbT1d ncgeh] ki hi n KiGio [131].
N g’ I4, Klotho hoa tan cé W c chtin hi u TGFb1 théng qua éx vao th thw

ca nngthil n gHbquatcrhchuyd ~ilbiwi mdi trungmé,tL - | [mm g i
X h [B6].a

Ngo~ i ra, iKldgyicdacylet tidh Ix h h-a kh8c nhe€e
| I"ngthi cchc §c cCuogninHive | i ° dh gaukanh -La nh Wnt

Céac nghién cu cho tiby Klotho ngdd sinh co6 thMam gimftn t hehng "t k h
hoathdngquanfi ¢ hbaodmgiimtichff i br one@t hpavrig§ti L
truyQn tin hiu n i bao[157]. Nh ng bRag chngnay chotsy Kl ot ho L - ng
blov thdh, gép pin ’ch chjti/ntrivd  x h h - ahtithrmshn g b
1.2.1.5. Phan v vai tro Klotho mang va Klotho hoa taprithon v ° c¢c8c ¢
Klotholamt pr ot e&i milha dHth aQn g Abanb &irh# cao h i
ch quan v° m! kI8 cl "nhcaW hinth youmsn cd vai trd h
I'Hb bi t quan frng trong bnh ly thch, nhEl & trong phét hin s m b nh thah m&h va

~
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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 t&i ki tuahosphate,c chehzym
1thydr oxyl a$nefngfpualcitribl-va dyy tri can®ag phosphibcanxi
vitamin D. Klotho hoa tan c6 tag dg ch ng oxy hoéa, chn g x h [ohv-naimé b
m& h  m&uhpa ké&nh ion vac ch]tin hi u IGF1, gitp lam ckm qua trinh 140
héavalhov ch cn £ n ¢n[167h Hai dhg nay co miliénh chHuche, t r ong |
Klotho hoa tan chy/u babngti nt Klotho mang, nén'm g, Kiotho huy} thanh
phln &nh pin ndo m ¢ biwi hi n Klotho mang# thdh; tuy nhién, do cu[n h * g€
¢ atinh tEhg viém, mc 1 ¢ dfu thch va hét tinh enzym phan §i, vi ¢ "'nth ° rig €
Klotho huy} thanh chco giatr. § nh g i/J8ch g i 8 h akjotho mang .

Ngoai vai trd trong bnh thdh mth, Klotho con cofn h “hg@€ng i L
nhi ch quan ktim§nEeh, KIdtlodhnhg n cac tac dng ch ng viém,
ch ng oxy héa, chn g x h  h" ngahuy} kh' i, gilip duy tri can Bag canxi
phosphat avoirhgattish magvadm nguy .ah sty vtim cl
t vong tim mith. Trong hthfn ki nh, ~&BW hi h & L1€8 mang
mth va mé n&o, cé vai trdb v t/]bao thn kinh, dithi nchc n t ehgh cpn h
gifm tich t amyloid-beta va tau phosphoryt ha ", ng th i _ ¢ ch]tin hi u IGF
1/ mTOR v ngt thtg b¢ @, q wa ti/ trivd b rih Wlzheitmer,
mc , b~ o, KI o‘tckxem l&yu t clckBkh iu, cé ki n £ nagch]
c§c ndti®hiu ttng si nh nhBvaWht3iKp BA &Ts, phdt GF
trivdi v ddnhi@bth awng th<€e. NgoloVv niémanftrkil ot h
trong b nh viém rut mth tinh,. ¢ ch]phln_ ng viém va stress oxy h6agan, gép
phfn  n g tantichmgv © x h  h " acacgéae fng HToNWwh L a | ig@ay,
Klot h 0 cXe®laproteinfov L'a c h qgQ@nant 'ntganhnrci t iQf u L i
tr mitrongcacbnhlymth t2nh v° thdtii hgia” | i Pmo mg
quan ngoai tih, hFu h} cac nghién cu cho tiby dthg Klotho hoatatadch g | €u
hanh trong huf} thanh va c6 hd tinh n i ti/JJ toan than, trong khilthg Klotho
mang ch y/Ju ‘lc@esh mthh® métfn ki nh v™ m! Wngyt he,
¢ ch t r o ®ohoaltin hiu y]bao[51].
1.2.16.CacyutXdn h eh gMmbh gi Klotho huyX thanh

Cacyput | " m t h g gHlotho:

Mts thiuc v~ Jlsimhhc hL«ccim@minhcokfntng Wktng
hi n gen va'nn g Klotho huyl thanh. Vitamin D, PPAR agonists, statin
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(pitavastatin, simvastatin), tha_ ¢ ch]h reninangiotensiraldosterone (RAAS)
nh€ losartan, vacl ccimTOR, (evegohh®@shur
chottBf hi ugu trongvic t £ ng" cRrhiloth3owgtd Lv ® i Ngoai@a,
thuc cchlk ° n'mgvwhchuyMnatrigl ucose (SGLT2 inrHai bit
s gi[m Klotho do tinh tshgviemhéd t £ ng g [l1@OLM sc&]Jl.rh8w | ~ n h
mth h Fobilt kX piFngiauciti x h, cl npmlkci Khoghancho h
cac nghiéncudcht h c. Bén & h L u phaplgeén, protein tai h p Klotho
hoto pepti de KP6ngei@nownhangn 4 €kalldt hiong h i
LQ@trtiQn ntng cnhlgmb §t 2Rbbnt,lablbh thdh mth va bnh thoai
hoda thn kinh.

Cacyut lamgifmn'n g, Klotho:

Ng'@IU tiicaovacacmhlymth t 2 n'mhtdhnéh b L &i ng h§o
t £t ngl h8p._,a Rk vacachnhthodihdatfn  k iQn hl iL° dph g u an
gifm N n g, Klotho huy} thanh. Cac fu f viém (preinflammatory cytokines),
stress oxy héa, tin'hi NF-aB, angiotensin Il vatinhthg t £t ng phospha
thw c chf]s phién ma gen Klotho. Céac tinftig mdl 8, ®nhthdh  do L §i t
Lhg, clng/unhi€ngsgahy¥ charet]l ttmu phosphate va
itchd x h ¢ 1 fndam gimpKlothch Trong bnh thh mth g i tacui, L o
Klothogifmrdrt v ccoll@mtdbl hi usinhhc | i ° fh tifp triéd nharth
ca Xxh Uhmaundoth kho8§ng x€hm§8lv™ | «o h-a ¢
1.2.2.M"i lién quan gi a Klotho huy/} thanh v. i m c | ¢ dfu thdn, r"i loth
chuywd h - a x©hng Bwdb nk thdn Bréhgave m ts hdu qul khac
“ b nh thdn mth
1.2.2.1 Klotho va noc IZc ¢ u thon (MLCT)

MLCT, tieuchuh v "Wignh gi & tajgint H §Wrgng BTM.
Céac nghién cu lam sang vatc nghim L « B maKlotho® thchgiim L §n g
KW “~ ¢ - t ©hdgiML@Ta rBTM [B63][125],[133] M.t § nghién cu
khg&c cl mhgmix §tc€mrhgd gjwanre Klotho @trong huy} thanh va
netWw)vaMLCT bnh nhon  rgihdhh[12)62. Hhapd m c
Klothotronghuyf t hanatWww QU rc€ | i &labvdgMLECH W nh
nhan BTM[12],[85]. N'n g, Klotho huy/} thanh c6 ti\gilmt gi athsthqa
BTM, va mc  LKlotho cang gim khi mc I ¢ du thdh cang dgim
[129],[126],[101]. M, t nghién cu khac cho tBf m c Klotho huy/} thanh gim dfn
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t heo c¢ &reBTHNlivain c difon trung binh hiu chnh la 3,2pg/mLcho m i

1 mL/phGt/1,73 m2 MLCT suy §in[119]. Zhangvacngs L « . cthim m t nghién

cucb ngang tr i ntndtEANGtE®79 higteHoaks s d ngd

iut ch€hngKht[ro® nsh§t Ki Wm tra Dinh d€ ng v
(NHANES: National Health and Nutrition Examination Survey)n £ 2007 L/h

nt 016, ntkn L § n h'ilignig8an gha m c Klotho huy/} thanh va bnh thch
mh.Nghi °n c¢_ u c¢ hkothathrbbyn gn“mwy /I't, t hanh ¢ -

thudn v, i MLEKIGhoho'yAg thanh c¢c- m i 1i°n
ch mdc BTMIlothm¢ 'nngg Lcao th3 nguy &hgmo
(OR = 0,62) Vv° nguy3clk me&c gBTmM gdaih b

[155]. Vi vdy Klotho I ‘& xem |a dih Bh tiQn n £t Wg§ nth g N8y BYIM  q u
trong t<€hng | ai

MK du wy, cé nh ng nghién cu quan sat, & ngang khong xac rh Qi |
nay.Seilervacngs L « ‘Tnog, Hlotho® 321 bnhnhan BTM gi ath 2iL o
4. KJTqu chottByn' n g, Klothokhdngkhacbit L 8@ k §c th@dTMi L o
VAMLCTc h ksht ng "it hla8hedit ghanvn n g, Klotho. Tacglic 1 n g
khéng tim thsy m i lién h rd rang ndo giann g, MLCT vaKlotho bag phan
t2ch t€hng [d2a8JaAkimdBop@cang sna h n g /hlhanh mtinghién
cu WX §cnh kem nng, Klothoc - | i ° dhchoamt ¢hghayt h
khong.N'n g, Kiothod*&h g n gihkbichc n bdhsuydfh’ 131 bnh
nhan BTMt gi ath Lo Lg iY% 5.Tuy mhién, s phan phin'n g, Klotho
gia c 8c thgiBTi M Lksh Wihgtbi's khac bit L 8Maagr i kén h
n"y k h & tingtiBiirénhg phan ticht quy tuyh tinh a Jhijae]. Vi vdy, y
t ‘@gvQs gifmm cKlothol i ° n /pgsuagimdhc n tdngy/p it cheon
tranh ludh.
1.2.22. KlothovaXiloonchuy@ h - a k h o &bMd thann¥ nn g

Klothol - ng vai tr , o Qihdagnc ta@xivaphosphatg hly i
thanh t h? ng/]ph uha cva&dng tthuc FGF23.VOQmHchuy
héa canxiKlothol = m t fnntgn gkt &ih Ob vi'gg@A trinh il canxi’
thdh b3 g ¢ &ucchnh €ac kénh cm | ¢ canxi thdh | d'ld v i FGF23[143],
t L. duyc tcradn xm ngohtHmgfn tbhe @y Taymh#@nKlothoc I n g
lam giim s hhbb th canxi va gép pfn lam gim m ¢ canxi Bag cach ¢ ch]sin
xuHl vitamin D va PTH h&t | ng thong qua FGF2A.32].
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Trong chuyM héa phosphat&lotho gitip gi'm phosphate mau thdng quawi
kich thich bai tif phosphate& thah va duy tri can Bag n i méi phosphate théng qua
ph ¢ h pKlotho-FGF23 Tuy nhién, c6 nghién @ cho ths} Klotho cé i i lién quan
thudh v i qua trinh tai Bp thu phosphatil33], c¢ -  Klgthod & c dh]bai ti}
phosphatehay vi kich thich.

VQhormon PTH, th thKlothova FGFR1 ‘Lt ghét hin cung hin di n trong
tuy/h och gidp, chotbytuyhah gi §p | ° _akothg KlethoL E A gh v ai
tro trung gian choc ch]tif PTHquamts con nlh€ trong L - cc- t
h p Klotho-FGF23[87]. Tuy nhiénKlothoc | n gc béo&éao la gay ra si/j PTH
b g c fecHoa idti | ng ¢ a kénh N&K*-ATPase ca tuyh oh giap [66].
Klothoc T n g WD vai titd bian fip trong vic kich hétbaitifPTHBRa g ¢ &c h L i
chnh tr ¢ ti/p qué trinh chuydt hoa khoang diiva t ng h p 1,25(OH)D [86].

Gi[m Klotho* chu t d JH céac ri loth chuywd hoa khoang dii, bao gm
ttpbgosphate, titng clhhxim8§m§ wacBMmhgvwii h -
hinh ¢ a CKD-MBD [62]., n g @nd BTM, gifmKlothox[y r ac khi FGE23,

PTH v~ phos pdigtagKibthorcd thMaanot dbll bh sinh he s m

trong CKD-MBD [102],[125] M, t phantich'tngh p17 nghiéncuvi 1. 944 ng
mdo BTMtham gianRm L § n K ilignig@n gnaKlotho huy/} thanh vi cac ch
snh€ canxi, phos p hdhtméucho fbf Kothe hiuyuharih coh - a
mi t €©hn gdqicanrimau( =014, 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 uPaH (r #@2B,KTC 95%:-0,2 9/hiD,17),qua L -
cho th} vai tro quan trngg aKlothot r o ighoalchuyd hda khoang dhi [42].

MH diKlothoc6 tiQn n t, ngongvic Qiti CKD-MBD, s khac bit vQgiai

' 8h BTM, mé hinh nghiénas, v~ p h€©h’nngKlgthb I§ @b Lticad €
kitguk ht Afrgniii Do  LFn co th&m cac nghiéna daibh, vic mXul n

va phan tich chiff  h Wam séing,t vai tro ¢ aKlothon h €t dial bh sinh hc
vamec t iQPtiuhi wqu.
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FGF-23 i 8 ; iF
, -2 Giam chirc ndng thin FGF23t Ri loan ndng dd khoang chét
[ NaPi2a, NaPi2c!
] TRPVS)

FGFZ}' Cu‘img c.jmvgljp
FGFR1/Klotho4 thir phit

Biét hoa cia tao cot h;'l(! L ’

Bénh xwong chuyén hoa

pit-1, pit-2 1 ‘

Con dwirng Wat/B-catenine pathway ' Voi héa mach miu

Hinh 1.7. Vai tro ¢ aKlotho trong CKD-MBD [152]

1.2.23.Klothovabvi h | T x _ Mhgontmtnong b

VQtac d ng ¢ aKlothol'iv iquatrinhchuyd h - a x ‘@lanhgtraagn g €
Klothol & bW hin® cacflb ~ o x €hWdi,n ¢ aKlothbdilm trong Idh
d@ g x€©hehg BTVoNghién ¢ u cho tiby nh ng con chut thi/ Klotho b
| o«ng xeohdnygy h ® €h e qung & Klotho c6 thiMtb ra s bi t hoa
x€ehng VvV gb&ctt3nh Kk §8brcd bab.[138)] Tuy@hiéng
khonggin g n h €m tahding ggaiklotho toan than, dim Klotho tY cac f]bao
X ehmg /lis gi a t £ Wpatlingbg xkehw g ¢ ht k €hmhogng t r §
g 3 ° clo@an sat Y © chu t thi/p Klotho.  Ngl¥® s biw hin quamcca
Klothotrong cactb ¢t b * onudld Lc«ch]qua trinh khoang hoa va Ho
I ng b x ©h nmy phathhin nay cho tBY vai tro ¢ a Klotho trong vic Qi |
chnh qua trinh chiyd  h - a tktfhnag xv@ehragmt ¢ hm ikikih
soats ttb  x € hantty ¢ tbao[152]. Vai tro ph ¢t ¢ aKlotho L iv. i qua trinh
chuyd  h - a x @O gjint ng K& dqul” khéng nidl quan WQm' i lién quan
gi aKlothov, i g«y Xx€hng t ulamsgang.dNghién m ggaDiesbians c
vacngs chotby FGF23 cé milién h tuyhtinhyit | g«y x€hng tro
nn g, HKlotho, PTH va phosphate c6 mlién h hinh ch U [34]. Con tac df
Ribeiro va ¢cng s cho rRagKlothova FGF23 la Hibh sinnhctft WL L o § n s
xuHlhi ngacacbihd g«y X ®hmg nh ©nl&n§dd b theBTM
gi abhs md24].
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1.2.24. Klotho va v6i hda mhch mau
Véihéamthmad "Ho MhiibdgaCKDMBD, ° rig tHE b nh nhan
BTM, LS§ing hg&ocadgtiegéppfn | " m t L nghtimgibhy c¢h
vat vong do mi nguyén nhanvéi héamch maw. alaypt t i ° m glcp
vQkJT ¢ c lam sang ki v a la m ¢ tiéu can thip trong BTM. Thiu h t Klotho toan
t hon c¢ - Jhimtn Ughoameh thaunghiém frng, trong khi cac nghién
c uth cnghimchotsy t £Wily n Hohb Ii u phap Klotho co el thi n tinh
trhgvoi hda nayt h * n g Qudheaaualtrinh chiWi dchggatlb “ o ¢ httht r hn
mau thanhAb © o  x_© bhcgc, ciidl vah chuy phosphate (Rit, Pit2) va gim
hot h - a’ ncgo nWadatehiri24],[62]. Trén 1am sangy n g, Klotho gilfm
lién quanlJh voi héal, ngmt h v “mgimkehch v © v mgnriklich, v i
phan tich gp cho thsf Klothohuyl} t hanh t &hwigoi lgoa moh maug h
(r =-0,15;KTC 95%:=0,23 -0,08)[42]. Tuy nhién, mt S nghién cu quan sat va
cdvngang H khong tim thy m' i lién h nay[19], [127] t% nén tranh ldh vQvai trd
L@hoaca K|l ot ha, Hphanciv™ tr§écihca Kl ot ho ¢
I ‘& lam 6, trong khi fu W} cac nghién_cu hi n t4 v 14 quan sat, thu nghién
¢ u L o hakbcénthip Wkh3n g nhiquan hnhan qf.
1.2.25. Vaitro tiZzm n L vadloticot r o ragtrdMih thon n¥ n
Bnhtdhmthdonh@u nguy®°n nh©nWhgclupg I timh #hgn h €n ¢
thi/u Klotho- y/u £ lién quan chch€ L ti/h trivd b nh va cac bih ch ng ngoai
thah. NhiQu nghién cu cho thy cfli thi' n thifu h t Klotho c6 thWgiap di thi nch ¢
ntnaeh ftnh t h €©h'ncgva bitt ch hg ¢ a BTM[76],[113]. Cac chih "k €
L@tr michobnhtdhmthhin L ajntrgng vao vicph chin’'n g, Kilotho
t r o n gWthdmg quafb sung Klotho ngdl sinh hdb kich thich Bn xuli Klotho
nisinh.Mts bin ph8p gi Y%p J/ithanhdgfo & | o § brg léeh&g L
c h/Jleh§c n botdnh bay ®ng Bng 1.7. Tuy nhién,fo thém nh@ nghién
cu s Ouwhtthngting | ©m s" " ng c8c pEBINM. phs8rp
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Bl ng.Chih "t @ltitign ntng BTM t h"mg, Kotha[157]" m

Ph€hng ph§gp Ch Jrh
Methyl héavang kh i  ng ¢a gen
Kh methyl h6a DNA Klotho lam gim 3040% hdt nggga
no
T £ n é aagptyl vao Histone tronging
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 I)
statin, vitamin D h&t tinh, intermedin

Nh ngthic n "y | Wrintgh
Klotho trong phong thi nghin - v * W

GenKlotho L' & chuyM b i virus vao 1]
b o Lkkmh howgid L
ProteinKlothotai f h p, miQh ngd bao
Tiém proteinKlotho hoa tan c6 chiu  dfyi, Cl'& abt Klotho
mang c6 ti\s d. n g Wiém.

Chuy cDNA ¢ aKlothov ™ o W

1.2.26. Nhung "' n ZEon tranh d&i vZmX quan hMgiva Klotho huyZ thanh vai
rXiloonchuy@ h - a k ho 8§nigsXkouguhldhace BTMm

T nidng L « t ®rfinghan b giyaKletho huy/} thanhv, i cac ri
loth kho8&8ng x@hqicgkhas 'BTM, 8ho thdh con mts vbeh QBEon
tranhluh  n h € i$éaln gi alothovachc n Ldhlg nnapvh con nhiu
tranh céi do cac/k gul nghién cu khéng nikl quan. Mt s nghién cu cho thsy
m cKlothoh , a t an c fti/hirivit BTMogvan MLECT tkong khi cac nghién
c ukhackhongtimtiys | i °n quWwnLl £ 8§ hgmnikhgng dng ¢ a
Klothotrongchr L o 8§ n B T &aKlothati r o ri@ghoa’khoang din h €
canxi, phosphate va PTHCKD-MBD cl ng g ©y thifpa mb ntl « i
trong K} gul nghién cu. VQv6i héa mth mau, du cac nghién g tigh 1am sang
kh3n g'nilmiilién h gi athiphtKlothov™ vi h-a, nhobl@ng
sang H khéng cho tlf kKiFqu'r » r " ng. Ngo~ i xéanghim §c
Klotho huy/} t hanh n TRE (iBdreés@vad fluorescence) va HB
(immunoprecipitatioimmunoblot}c - nidy v LHo i u khac nhau, ¥ /s

khac bit trong KT qul [115], trong khi ngln ¢ ¢ ngoai tlth ¢ aKlothot ¢ § ¢ ¢ h

quan khac cang lampbtpvic L § n h'iqumg8s.L a€givQthi/t k/Jnghién
cCu, k 2 cnidu, nghy€nhdangayb h v~ ti °u ¢ h?2 [ntt&m h
" ng nHi, gép pln vao nhng tranh céi hin t.

t

gi

1

d

c 8§
P
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nWgili quy/} cac tranh & trén, gntieuchoqy h- a ph<€hnpgg ph §|
Klotho huy/ thanh, nghién au , dg hcvangun gcKlothot r ong B M. n
th i,th c hi ncac nghiénocuchll * hg€ao,xaydn g m?! h 3dAllsinhlhe, ¢ h
tdp trung vao cac [ BTM ¢, thwva tih hanh phantichhghp Weh bc p h, ¢
hn c¢chJ/J hi n[1%} trong d_. | i u
1.3.M, TS NGHIENC U TRONGCNKNE& NGOE&QLIENQUAN
neNCH, njgNGHIENC U
1.3.1.Cac nghiencu ngo ¢Ci n €
Nhém dan § chung:
Nt m 20ew¥3cngs nghiéncu 2. 49 6 tngt@Ehthuc c h€hng
trinh "Health ABC" (MLCT trung binh 73 mL/phut). Klotho hijythanh trung via
630 pg/mL:mc Kl ot ho cao hhmrgp | hBmygihucho ngnog
thdh (OR0,78chogim ML CT O 30 %; [M@R3 OmL8/5p hcvhto/ ngki m)
khong lién quan @ m i BTM [37].
n"iv. inhémb nhthdamth ¢ h €mau:l
Nt m 2myHiédcuc aOzekivacngs trén185bnh nhon B& M gi
1-5chotiyy MLCT lay/jut d b § ocld K| okbolii bkhiML C T c th<
60 mL/ ph?vt ; Kl ot ho | kdanxivgphasphaifil3hng quan
Nt m 2Rolosdj va cng s (kh[o sat trén 68 mh nhan BTM) ghi néh
Klotho huy} thanh tith  h hni s'migh@ nthh (519 + 183 so,\i 845 + 330
pg/mL, p<0,001) vagimt gi a%h [2q Kl ot ho cty€MUCH vag u an
canxi , t €rhw phosppRTHVYRGF23125].
Nt m 2l0uv&gngs nghiencull2bnh nhon BY W5 v B0a i L
n g ¥h enthh, chotistn'n g, Klothogfmdmn t h e dh tighitriskic a BTV
(p<0,001), nhbmBTMthY h hn mo (2,44 sxviD,81 ng/mL, p<0,001)[101].
Nt m 2Khddéirvacngs (nghiencu50bnh nh©en BTHNikhe ™ 30
mthh) cho tiy Klothogimrd BT M, t ©h ndyv i¢uCT rcanki vayhosphat
nfu, quaglhd kwhki tr,  KI oitotho kthroossm{g4].lx8&hm gg i
Nt m 2r@Eéh cugaEdmonstonva ogs trén 1.088 bnh nhan BTM,
MLCT 20i 70 mL/phut cho thy Klotho ¢6 trung v0,31 ng/mL va khéng lién quan
t vong, nkp vi n suy tim, bih ¢ tim mth hay tih trid BTM, trong khi FGF23
layut d b 8 ocld il ik/} g ctrén[38].
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Nt m 2ReBg3acngs ti/hhanh nghién a trén 154 bnh nhan BTM giai
L. &h 2’5 cho thyy Klotho gim lién quan ngteh v i voi héa mMeh mau, trong khi
FGF23 ttng dhyivanhoa Kletho laylhfublov L cld, FGF23 la
y/ut nguy ie hvoihdéa mth mau122].

n"iv. ib nhnhanl c mau chu k8:

Nt m 2mghi& cu ¢aMemmos va,amg s =~ 79 b nh nhan LMCK ghi
nhchn'ng KI ot h45 Opg/ mL dldVii vongecmgni m&u c h
tim horb _ tlgd (HR 2,76: p= 0,01)[105].

Nt m 2Ragtgluvamgs kh[osattréen60mh nh©en LMCK v~
kh e mthh cho thsy "'n g, Klotho va canxi gim trong khi hn g, iEGF23,
cFGF23, iPTH vdhospha t n gt so wi nhdm chng (p< 0,01)[118].

Nt m 2W0n¥&cngs nghiéncutrén140bn h nh®©n L MCK v~
kh e mthh cho tiyy 1" n g, Kiotho gifm dfn theo mc | U6i héa Mth méau (beta
=-0,559; p< 0,001) va bnh nhan c6'm g Klotho cao it gp bih ¢ tim mth
hhn (OR =01)[8%3: p

Nt m 2FaR2v&cngs th chinphantichgp 17 nghiéncu v i 1.'D44 L
t “@g (BTM va LMCK), cho tiy Klothohuy} t hanh t ®&hpagxi(gzuan r
0, 14; p < 0, 05)chy iphospHate (i #0R1),0PTH (n=F 028) a
vOi héa meh mau (r =50,15; p < 0,05). Mc Klothotigp | i °n quan ngu
MBD ¢ ao bhntdnmh weai t r | QKHoadarixghosphate viagch] i
vii ‘hngth jcfnlthém nghiéncu VWKh3n g nhiki} qul nay[42].
1.3.2.Cac nghiéencu tr oeg n+¥€

Ch ohraycaccongb t r o n gch ghenhchm tnghiéencuvQn'n g, L
Klotho huy/} thanhtrén b nh nhanl ¢ méau chu B. HFu W} cac nghién cu kh[o
satcacriloth kho§ng xrBnhgcoBTM da trém cac chs canxi,
phospho, PTH25-hydroxyvitamin D C6 @ nghién cu kh[o sathn g, AGF23
nhémva milién quanv. icacriloth kho §ng’ cxé@iphn.g L€

NEt m 2190angy Bui o LJ/R habhinghién.auvQch ¢ n L djgadht u 'y
giap” b nhnhanbnhthdhmth g it i 4 L ochm@achd B. KJJ qul trén 37
b nh nhan cho th: 59,5% cé'hng, 'TH t tng pga), giy tink 0 0
trth g * mg@®&yhohgiapth ph 8t , nhenghdadithng héehingn bk €
btd sth [1]
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Nt m 2\ 5T, am L «ucacgioFhchuywichda canxi, phospho, PTH
méau va hiu qu L Qu tfr b2ag calcitriol trén bnh nhan bnh thdh mth. Trong nghién
c utrén 40 bnhnhan,tI' t £t ng P Tpg/ml) B 95665gfm canxi ion hoa (<
1,02mmol/L) | = 67, 5%, v~ 1t5mmayl)p57G%.Chsocamki§ u ( :
x phosphoCaxP)t t n G nSha u 3Q@tr bRay cayeitridl,it [ canxi mau fr
vOm ¢ b 3 ‘nrhg tthtE®glént75%, trong khitf phospho m&ng b3 n
t £ n 8§7,5% |én 60%8].

Nkm 2015, t8&8c gi [ Nguy. nndHhi 'y rdghaln h
betacrosslaps va PTHtrét27b" nh nh©n suy t hdd gg€ii L
ch oo t hdrlyo deltaeaps trung b3nh 2,59 N 1,
N 0,92 ng/ml ° nh-m LiQu tr° blFo t7"n, c
trung b3nh ° nh-m I ¢ m8u (324,64 N 28
(228,05 +1725p g/ ml') v" nh-m ch_ng (23,09 N 9
Xx€hng v° ¢€ ng cdn [0.8p th. ph8t rblt pl

NEkm 2@2gfNguynHu VI Quang v ~ _M»ngath ng
FGF23 trérl49b nh nhan BTM6 4 “rimhé&n chngchotiy):* g i ath BTMo
3i5 FGF23cogidtt rung b3nh 333,01 N 2wWdyDdD2 pg
nhém chng (p < 0,0001), trong khin h - m L MCK, 4 A6 2 357,86
pg/mL (p <0,001).Nng, AAGF23 fmthndhedthgBIM, La- t €hn
thuch v i ure, creatinin, canxi, phospho, tichs a n x i X phospho v~
nghch v i MLCT., nhém LMCK, FGF23tipt cchothy t ‘@tan thahv i
canxi toan pfin, phospho va tich sanxi x phosph¢7].

Nt m 2t@c2gl Nguy n Thanh Minh, V& Tannghién cu trén163 b nh
nhanL MCK, 1'li8hémmech®y chotiyt [ gifm canxi |7~ 47, ¢
phosphda7 4 , 2 3 %, ‘tcanrigphosphold 8s 47 %, ttng[nmPTH 3
PTH 20,86%. Ch4,91% bn h n Et@niéu khdq v = 4% L2tewechop
kho8ng x€©hmhgaotkDl6Q@5].k huy

NEm 202#&Nguytn§ cVitogni Criy3 nghienca tr °n "€ L
bao g m 44 bnh nhan'lc mau chu8v ~ 4 °0i khnegrié@h lam nhom chng. Kip
qufghinndhn'n g, Kiothohuy} t €hng t r unhghabh BMCKIaho6- m b
+0,28 ng/mL thp h hn nrgianmt,08 0,3 ng/mL, tuy nhién &hac bit
khtng c- ngkéfpgmasafntghKiothohuyl t €Bbnd it hh qu an
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ttng  @CRBYngdt ynihhe v~
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t Fhncgtim ansch,

p<0,05. Tac dik/T luch rrag Klotho huyl t €hhtfgl il © n yjg uxal
mtth va cac bih ¢ tim m&h® b nh nhan Ic mau chu B[3].
BIn@®T1.m bt kJt qgul m t s nghi®°n
— ni C. mxu A ] Kho[ng tr" ng
Tac gil’ t ‘g ") KJI qul nghién ¢ u chinh nghién ¢ u
Klotho lién quan tui nh..
Seiler BTM 312 khong lién quan v, i MLCT, ;Lkl]]l]j}] Gnnhlé;n
(2013)[128] Gn i2 | khong d baot vonghotb L @ ch N I o
tr thay th]thch 'ng,
Ozeki 185 I\’{III_CT. la y/u t d,A b §_9 c Idp | Thi/u nhém
(2014)[117] BTM Gn igl L by, i K_Iotho, khéng lién quar ch n g , kK h
’ v, i canxi hd-b phospho Mn X
Klothothgpt G2, t €h .
Rotondi BTM 68 thuh v.i MLCT va canxj ﬁhérzqmcr;]bn’ thi
(2014)[125] nghich v, i phospho PTH,| 1o © 9.
FGF23. ’
. 112 Klotho gfm dfn  t h e o, y
Liu - T N - Ch c - Gird
BTM Gn i3 | khacbhitgia ¢ 8 c thgR<g ;. : >
(2016)[101] 30 ch ng | 0,001) thiy Lo M
Klotho lién quan nBv, i canxi | Thi/u phéan tich
(2052)?42] I?I\;Irg:/lli (1179%1:) nghch v, i phospho PTH, vbi|c § ¢ g iYm
' héa mth mau. thi/p Lo Mij
Klotho gifm lién quan mc , | Thi/u nhom
Peng BTM 154 |v ! i  mgnrdthkanh; FGF23chn g, N
(2025)[122] Gn iR |layput nguy cddn "ik i|[thiyp ri loth
voi hda. khodngx €h n ¢
781 Klhot ho i °n gqiyKhdng phan tich
Zhan (O 4MnXUYrktsng ngc, toan|t heo Gn
(2025)[1954] BTM tu i) than, than minh. Khong c6é'm| thi/ud i ucanxi,
NHANES |1 i ° n g u ath chaMnra,| phosphe  thi/u
201716 | CSTL va vung cHu nhémch ng '
Pasaoglu | . | 60 |Kiotho gim, iFGF23, iPTH, & MU 00 ’tﬁ‘;
(2021)[118] 34 chng | phospha £ n g0,dl)p Lo Mn X
Lin 140 Klotho gifm theo mc véi héa| Ch' tdp tr’ung Yol
(2022) LMCK 140 mth mau; lién quan Bn ¢ héa mth mau,
[99] ch ng |[timm&kh (OR 0,883, g0,001) [thi/y L o M
C mXu nh, ch
Nguy n Vi 44 Klothohuyl t €hng J/h Erl:lén f Chénm?ilé,r
Chi (2024) | LMCK x h.av, g nmthvacacbhc | oond P :
3] 40 ch ng tim mCeh m i lién quan vi
' ' cac yu t khoang
Xx€ehng.
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Cac nghién cuc acactac gitréns dng ph€hng pMEp g€ SA
Klotho huy/} thanh

Nhin chung,’nn g, Kl ot ho &g gim theo W&rivd ¢ a b nh thah
mth; tuy nhién, thi Wh b fulgim (t gi a%h hé o) ¢ ngmibdigiha€a t |
cac nghién cu. M i lien quan giaKlothovicacypf k ho&8ng x€hng cl
" ng ntdl Bén ¢h h L Qu,nghi@mciu con Bh chjvQc, mxu, thiy nhém chng
hotb ¢ h€a [d48 mth€hgnigs. HRDad th€m cAcnghiena L &§nmg gi §
th im ilienquangiaKlothoyichc ntdngaritldth kho&ng x€hng
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Ch€ehng 2

Nl TNG Vé PHhuNG PHCPUNGHI gN C

21.n" 1 "TRNGNGHIENC U

Nghién ¢ u ¢ a ching toi tih hanh t thang10/2022 LJn thang06/2024 tY
phong kham Ni Thah (thu ¢ khoaKham b nh) va khoa Ni Thch - L ¢ May,
B nh vi n Th' ng NH4. Chuangtéi ti/nh hanh kifo sat300n g £bao g m: nhém
b nh nhan bnhthch mtht giaill h1lh g i % bc ®a mdu(150b nh
nhan), nhémn h  n h © nc Maaanwgk (90 b nh nhan) va nhém cmg (0
n g kh e mthh).

Trong L-nghlt inkheg®h L i _dkh& mhkstd phong
kham N i Thch (thu c khoaKhamb nh), B' nh vi n Th" ng N
211.Thi gi aa Whiighi@hc u

Thyi gian nghiénou:t t h 8 ng 1P thah@®08/2024"

nf@ @hnghién ou:

Nhémchn g ° ¢ I mdX t phong kham Ni thch (thu ¢ Khoa Kham bnh),
B nhvi n Th ng NHl

Nhom b nh nhan bnh thch mth  “Lle 88y mxu t4 phong kham Ni thch (thu ¢
Khoa Kham bnh) va bn h  n Q€tnn iltra t9 khoa N i thdhi L ¢ méau, Bnh
vi n Th ng N

Nhém b nh nhan’lc mau chuBbaogmbn h n h ©nc mAwachugg tUl
khoa N ithchi L' ¢ mau, Bnh vi n Th ng Nl

n'a Whth chi n xét nghim:

Xét nghi m t ng phan tichibao mau ngd Vv ic th & 1@ n t4 khoa Huy}
h ¢, B nhvi n Th ng Nhi

Xét nghim ure mAu, creatinin mau, albumin mau, lipid mau (bam g
cholesterol, triglyceride, higensity lipoprotein cholesterol (HBC), low-density
lipoprotein cholesterol (LDIC) ‘n hL’ rig ficroalbumin niu , n K" rg @otein
ni u, n i’ rg @eatinin niu ,'n K’ ng @nxi mau toan h, phospho méu, PTH
mau, 2%50H)D L ‘& th ¢ hi n td khoa Hoa sinh, Bah vi n Th ng NHit

Xétnghimn n g, Kiotho huyl t h acrtifn hdhi khoa Huy} h ¢ do
may xét nghim ELISA t L ng 4 khay Immunomat (virida e r i Hot Rhoalhay,
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xét nghim Lc@& chinbic nhanxétnghim L «c L Eb,adgiby ch ng
nhch va c6 nhiu kinh nghim t r o n @ xét nghirh ELISA.
Khoa Huyl h ¢ va Khoa Hoa sinh,@ B nh vi n Th ng Nil 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 nbikd “ngthithamgia§c h€©hng tr3nh L §
kiVkh va ngél kin.
nomd . X€hngcthcain tdkhoa 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@®hhanhtréncachh nhon BHNM5gic 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
-Tu i ‘tngtkAnht 18taitr 1én
-B'nh n'hn@ythath gia qua trinh nghiénwe
2.1.2.2. Tiéu chun l¢' i trp bMhh nhan
B nhnhancénttrongnhngtinhtthg s a8k hl!@yg sL€®a v w ngh
-Bnhlynth g ¢ WMiesmatkaibnhly 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 Gadgihhthehen t r
Nhi_ m trung nbg hd-b viém nhim dcgp tinh.
RilothnititnHh g nge® gi §p n g unggiap, spyhughtgiap. ¢ €
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 Kiothohdbchupyd h - a x €hn
Corticoster oi d uckr@gngtiénicy naylass d ngliéntc
O 3 thi®gwngt ®hng L<€hng prednisone O 5 mg/
Thu ¢ _ ¢ ch] mi n dch: cyclosporin, tacrolimus, mycophenolate mofetil,
azathioprineté
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Thic Q@til o«xng x€hng nh@bbdepbscmahagyaltee
trongnghiencu 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 .

-Canthipykhoadgn L Oy :

Phdthud  x € Hrntlipy Kin o nhan b trong vong 6 thang (coMin h * g€
UhkiquLodmxX€hng) .

-B nhnhancé6dmgchln h ldo, sh€ehn g
2.1.2.3Tiéuchdnchkn L o8n

Tiéu chur chXp d&nd nh thdn mth

Ch L G 8hrthchbmth  °Lc€ x ‘@ifcthed tiéu chii 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 vQcreatinin huy} thanhvamcl cduthch | ~ mchinih s
'WuyWi ch nb nhnhan. Cthwbn h  n h ©a L £o ghahchimth giti Lo
3, 4 v° 5 khi MLCT “&v i®®htmintp hguitth IvaZ 8 1
gi ath2lctonh ng * bhgrh® cé kém theofagchngtn t hehn gcl 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 Uhgoinlathdn thin:

Chr L o & nthignhédh mbh @ atrén tiéu ch¥ ¢ a KDIGO 2012 (Bng
2. 2%vibmh nhon BAdnu, chingilachn cac bnh nhan BTM
t gi ath WMo lgitai 5L bang hle® Qdr»Nh ng b nh Bhan thuc
nhom nay 8b lod kh inghiencunucéchllnhl ¢ m§.whdortdén i Wb |
IBY mXu nghién cu. Ngoaira,caclmh nh©n MLCT < 7 mL/ ph?
s€blodtr v3 nh- m BeNl Lno §fm pbigécb Ful Qi thay th]thch
s m[101].

n"iv. ib nhnhan BTMIc mau chu &, th i gian1 ¢ mau t 3 thang fr 1én.
Chungtéichnnhngbn h n h @mal.chu Bt 3 thang tr | ° W[ bfo
lodtr [nh "Mmg€acacriloth | i ° dh qouidnifubtidd ful ¢ mau,

[n h " g@ tinh chinh xac.@ K} qul nghién c u.
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2.1.3.Nhém ch ng
2.1.3.1. Tiéu chun chzn nhém chong

N g €kh e nth h/h pkham kikh tra s c kh e “nb k8tU phong kham Ni
Thdh (thu ¢ Khoa Kham bnh), B nh vi n Th ng NHL

ni "he@ dtehtm kh&minmts xéhnghim ¢ [fm baw gm:

congthc m8u, si n'hnghuylach m§otdh§ €mlen °‘gaatri, i on
kali, clo, canxi),'tn g p h ©n c tMR,c hl in@&mh pX-quang phi va siéu
amhngv © " dk@luchl © b3mgh 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 bEi k8 bH  “tnb vBlam sang, xét nghin ha-b hinh[nh h ¢ trong
quatrinhsangt bfun L
Cé cac tinh #hgco kifn £ figh " ;m@h B n g, Klotho va chuyM hoa

khoangx ‘€h n g ' ithrhth @ b nh gan néh, b nh &c tinh, bnht mi_ n, nhj m
tring/viém &p, r i loth n i tiJT nHag, thai K8/cho con buhorb L' a m gg thsl ¢
hh “mg@hfln g Kiotho habchuyM héa khodrigx €hng ( v Qtcaomi 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 gmdéd kdBngang cgphan tich
2.22. Tinh c. m»u
2.22.1.Coéng thoc tinh aym_u

C mutithmi n h - aen, eigh 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 d atrénmc T r)ghwa ocbpgl o 8h). (1

E SHi u_ngchufhéa(chéenht h t rung b23lmthchughi a cho

Theonghiencuga Rot ondi[125t m 2015

N'n g, Kiothotrung binh b nh nhan BTM la:
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X¢= 519pg/mL, SD; = 183
N n g, Klotho trung binh ca nhém chng la:
Xe = 845pg/mL, SDy = 330
Chp nhdhm csai S v i kho[ngtinay 12a95% U= 0, 05) ckiWWwh ntng
'nh | © 95% ( Power b=0,05) @ 66 fgts €=rg0. Cofthn g
th ctinhcmX nhe€e sau:
Kholng chénhlc h t r ung  dtih& (&) L€
2= 519-845=-326pg/mL,.  do L ihiulhg | ES| 26 3 2@98&D =
Ap d. ng vao céng thc tinh ¢ mX v i C =13,0, ta co:

I = 't

Nh &y, ¢ mxufithiig aminhém la 30

TroQg L n"y, ch¥ng_ uw?i L€ea v 0o nghi °|

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

-Nh- m BTMhgI camau dhwB (nhém LMCK)g m 90 b nh nhan vi
nghiéncunay €s d ngf i g u Yh W&t mbi lién quan giaKlothovam t
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’Idp bao g m canxi, phospho, PTH25OH)D
huyfthanhvamt A X€hng t ham gi aquyréoénpshs@muft 2 c h
thiW la:

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

-Nhémchnggm 6 0" ikhge®‘hh Do hi u_ ng chu§ héa (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-Onnpnfim
thii-n ° m o n t omsg sahh va yéda th ng ké.
2222.Ph_ _ng pm8up <ch

Ph€hng ~ pioglachamukhong xac skl céch L 2 ¢ h | nhahie b
L. tiéuchugnghiéncu<l & L<€a v~ o nghi®°n ¢

n"iv inhém bnhthdh mth ¢ he@wéu, bn h  n h © wywlcken theo
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ph€hng  pmgligntifphd Phong khdm Ni Thah v Qitr B i tr( td khoa
N, i Thahi L ¢ Mau, Bnh vi n Th ng NH trong th i gian nghién cu. Sau khi
phan I81 b nh thdh mth theo tiéu ch¥ KDIGO 2012, cac'm h  n hti@unchuh
L'e L<€a v ' a obbikBn ddnt 30 ibnnpeBomi githai Lo
b nhthdh mth. Vi ctuyichn ‘lc® chinsongsongga ¢ &§c thpirmi L o
IImblos | “@gbnh nhonitTmaQnld ng g Fhadthihgsail ch
ch n mxu.
2.23.P h ‘©h nrgngHién ¢ u

- May xét nghim sinh héa mathuy} h c:

+ May phantich huf h cDxH900cahthng Beckman GWuUl t
xét nghim t ng phan tich/jbao mau ngé 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 er i ond do
sinxudl  d YkéyngHi m Klotho huy/ thanh.

-M8§8y o trehneg: XMhn'ec I®gbph€ehrhyth fah §p
X n t nng kép @XA: Dualenergy Xray Absorptiometry)th/Jjh may Hologic
Di scoverYkhoaChfr LLoo §thnh, B hhnvihn Th ng NHEL

-Th € L &ucaohi

- Can ban

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

=
C) :..::":ér e
N T
s

Hinh 2.1. My phan tich hoa 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 mau vacacdi ulamsang,éh | ©m ° s thuthgp tUthei Wi b nh
n h ©/in khm héb nhd vi n trong tinh tthg” n “nh, khéng ca@éc tiéu chin lod
tr .MX1 m8& «lIblvé blisangkhibnh nh©n che€em Wn b &rtg |
8gi t rc&khily may niRm hch ehjin h “mg€aypuf £ n" ng/hBéac chs
sinh héa va'm g, Kiotho.

Nhém b nh nhan 1 ¢ méau chu ks:

MX¥X1I m&wib €terbtlEl ¢ ménh KBL t, £ k&), vao bui sédng sau
khinin L - iH88&it wH o funugn; kigi b th nhan trthg thai n “nb lam
sang. Thi WA By mX  °Lc 8 ng niinhAm gifm sai § do qua trinh Ic mau gay
r a ivlicacchs sinhhéavann g Kiotho.

Nhém ch ng

MX mau va cac xét nghih  T'c@hu thp t th i W khdm sc kh e "nhb
k8, vao buisangnhin L - Hi8gitt rohilBy mau.
2.2.4.2. bp phifu nghién ou

Phiu nghién cu  “lc@y dng th ng nidicho Hicl ¢ § ¢i  Tng@am gia
nghién cu (nhém chng va nhommh), bao’gm ¢ § ¢t W Miynhanikbg: L
h c, tigv s b nh, tinh tEhg 1am sang, cac ¢k sinh héa, chs khoangx ‘€hn'gg n
L. Klothovak}qu L o dmx€hn g, n(g8ig ibdnh nhan bnh thdh mth giai
L &h B LgiY$s). Phllonghiéncu ‘letptith i Wh thuthp S 1i' u lam
sang vathy mxu xét nghim; cac K} qu xétnghim v ~ dL, ol ‘@h n' @ ofi Bt
b sung vao pHj nghién cu sau khi c6 B qu chinhthc. Toanb d lifu ‘lt@a
héa nifm [th blo tinh o md thdng tinca  nigh&@n gia nghién au.
2.2.4.3. Céach thu thp céac clttiéu cva nhdmchong

n"iv inhém chng, cac cht i ° w thil t&p theo phij thuthrp 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
e Laoti/plbinghiéncuvienBagdnge L o t iX. Cacchiidu lam
sang baogntigh s hatthucla, tihs gi a L 2 nh thdh,huyl &p tam thu va
huy &p tOmct KiBHnWRiE®Etm kh8&m t hdl@ptdwy tr
chifr, Vvrig Jc@Mtrong24gil ‘@& ghinkh t h engddh @ ° hg®a
bao caoll vao ngay hom sau.
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Cacchtituah | ©m ‘sthotb tL k& qul xét nghim tdth i Wh i
IBY mXu, bao gm cong th ¢ mau, ure, creatinin hllythanh, mc | ¢ dfu thdh | &
tinh theo CKBEPI 2009, cac chs chuyw héa khoangx €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 €dinfgs albumin/creatinin niu hab
protein/creatinin niu). Ch nh n g i L° hg@6 cac B qul trong gj i hth binh
t hgmi ‘E€l<€a v  og. Dhli-un Lcé@p nhd vao phip nghién
c usaukhico R qu xétnghim v ¢ L« Wilma&lo tinh Ho md va tinh
" ng nHi.
2.2.4.4. Céch thu thp cac clttiéu cva nhém vhh
n"iv. i nhém b nh thdh mth, cac cht i °°w thil t&p theo phij thu thp S
iu,datrénhs hnh 8&n, thtm kehi/d v k}gamétsghimei t r
th i Wb By mX. Théng tin hanh chinh va nhaethi c g m h tén, gii , a ch,
nghQnghi p , nt m @damvd cankbd) chiucaovacankbh g "¢ €l e t r
ti/pbinghiéncuvienagdngg L o t iX).Caccht i °u | Smghs " ng
nhch baogm tigh s b nh, th i gian phat hin b nh thch m&h, th i gian1 ¢ mau (b
co), huyfapémthuvahulf 8&p t ©mct t@hingh i@t m khgm
quy tr 3/héptiél achdhh u wn'g |o@& trong 24 gi I ‘& thu thp théng
q u a, ndid® nig@h ghi nkth t nha va bao cadlivao ngay hém sau.
Cacchtituah | ©m ‘sthathp LtE€€mhdén ching, bao’gm cong
th ¢ mau, ure, creatinin hiythanh, mc I ¢ cfu thdh . &tinh theo CKDBEPI
2009, cac chs chuyw hoa khoangx €hn g ( c afmxhospha PTi, 2p h
hydroxyvitamin D), albumin mau, lipid mau, m g, Klotho huy} thanh va céc
chs tn t hedhigs abbmin/creatinin niu ho-b protein/creatinin niu).
Gi a ith blhiothdh mth  ‘Lc@han I8f theo tiu chdph K DI GO "2Wil 2. 1
b nhnhanbnhthdhmtht gi a%th 13d6n Iy ot 5D (Hao g m b nh nhan
[cmauchuB), md  X€hngc LlGgbphehngthpthiS8p Xh ntn
| “@g képticac v trichif. D li u ‘Lc€p nhd vao phiju nghién cu sau khi
c6 KT qul xét nghi m.
2. 2. M.h5 .ngrhoa vyhgcéacdhin hghiEnooul _
n o @ bao, can g, BMI
-no @bao:Sdng .cé€nh trng.B nh€n hng gl mb
nhin ngang, khéng mang dép, hai got chadrch s §n g fu@lidng va got chan
LQut/pxicyi tchcBQ cao Lgblbm, vchzmlhemx &§c L
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_no

nhanntbqnéonils kht ng

cHBon S d, ng can ban céWh khdo, 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,l kg,
Oc tkh& nhl o .

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

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

bnh

s a amap, khi ° n

ho

n A @n khé, nAn hth ch]sais d o

t “htaWtich dch.

-Tinhchs kh'i

cViBMt : Body Mass Inde)x

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

B nd.Tidguchoqh LE&nh gia§ vb ®o BpvH ChaudA theo WG 16]
LoYi BMI (kg/m?)
Gfy <185
B3nh th<€ ng 18,51 22,9
+Th. a c¢c©n O 23
+ Nguyc h 231249
+B®o phs3 L, 1 25i 29,9
+ B®o phs3 L 2 O 30
no Wrap/(HA)
Sdng m8y /L ogmphuly u YAMASU xublx Nhd B[n.

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

vavch g
qug§ tr 3 nikocheouyng carih tag.
Khi lhlonhanmgi tholi

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

m§ i ,avdo@lif ghantkhéng & chéo, tay

LHutrén ban ngang nt tim, long ban tay nca lén 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/hmbcklmctadkind h hi
mth quay, sau iBO mmbld'mx[thhhi @mogidt’ ¢ | 1213
mmHg/ gi ©y . Am tfint@mlahuyKaptam thik @ATT) vd &m thanh
cuicunglahuyf} 8p t©m tr€hng (HATTr).
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tcr € hi L o.

n° n Jlap chhaiyay, chntay céfrs c ao
p WMbfo [  Lchinh xad29].

I "hrm Hvg™,ng thi i ghi cha thi

Wb b nh

h,hIfn. LM

n“iv. iBNT ¢ mauchug:

Huy/1
t4 tay khéng coé ni

thu ¢ hhuy/ &p theo chl’n h Qultrit h &g quy, khéng ngng thu ¢
Wh § d ng thu ¢ h9huy/T ap n nhEl cfn
JY. &p Y thui y Wb nh

8§ pim W6 tinklso sanh @ K qu L o .
huyJJt

huyi} ap. Thi

Vi ¢ duy tri ding thuc
hth ch]bi/h thién huy}

Bl n@ChXn

§'m [L®€/nRahng a, th ¢ hi n

tekhehat fulbu il ¢ mau,

t hhgig ol hm( AV Fib.nh tipgt€s d ng

v

L o8n

ttng

ter @ hi
‘lcghinkh R\ L
q u.8n c rhau @'m

§p

h TEnhwy /JtH 8ip Ti @u mEXig'i ta (VSHAINHA) 2022[6]

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 €tan gkl T nHA t

©m

L€ng .ot®m ingay(24gi)

t dixip loH theo mlt HA tdm thu

Leng . ot®mi ng otWedgelathmt 2 c lctivd €m™ Weah t h
tiffratrongvong 24°gi ~ Eo®inhht th i WA B nhnhan kb fulthuthp rce
il JA© L ¥%ngs 24 gi. Trwnm  wn,ghd Mgidhg ntthan h €
thuthp rc@®M24gitdt nh” sau L- thing b8§8o cho |
Cachby . rc@M24gi: /mg Bh ‘nbIBf rc®Mcho bnh nhan W
hWi b phfn c®M L - Li . tipteeotu tH) #fic[oy i€ tiMi g a b nh
nhan tW ra vao binh&h (thu thp " phfn @M khibnh nh&@tnli LL
tdn). Ngay hém sau vao gth 24 cho bnhnhan Wi fncii ¢ tng v.co b3

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

TiQh ctn L &g Lathh8k gl'elgreh lhg e L odn m
bnh L §i ngthp8 bhettype 2. T c £ n nr ¢ nhbnago™ hgrh@

I’ a n Qi tflbRag insulin hab thu ¢ hdl “éhg huyt dchg u ng.

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

Tign c ttqu:latinhtthg ‘rigBtngbtfn t h€hng imdo do
ndo hab xudl huyl ndo. Th ¢ £ n  MWWUY dcch n ¢ h n/h et ryi loth
vch g, hdbcactdl “tnb t8n kinh khac.

TigQn cfin m&u H:Hhatink tbh gc “rilysB 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 gdmanhthhn h Cightpr €r ong gl iandltd&nh ¢
b nhiythdh n hniethdbmth, hich ngthdh  h @Y thdblgA, hdbb nhthch L a
nang. T ctn n"y c¢- T nghoa QvaynigmLi§ nghr @ i §

Th i gian phéat hin thdh mth [a khdng thigiantinht khibnh nhen L €
chqr L o Bhrthchbmth ¢ Andh i L W fhu thp € I u. ChQ L © Bhrthehb
mth theo tiéu chin 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 Whthuthdp s Ii' u.n hw tinh la thang.

Ph€hng @mag chuks

-Bnh nh®ochlbhécmau3fnmitufn, 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 mEt € v
d i n hng,dh€o dbi cac IBh ch ng trong qua trinh k& mau.

- May thdh nhan ¥ 7 mang lc: S d ng may |c mau Nipro mang | c
Elisio™, mt lod mang 1c fng hp dthg Si rng, " c & xud t
polyethersulfone (PES), do hang Nipro @iB[n) dn xuHl.

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

B. Br acugn xufln



53

-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 ngd vi '€ c th ¢ hi n bag may phan tich huy
h ¢ DxH 900 ¢a h th' ng Beckman Coulter
B nggChXn Lo8n v° phOn [Whia m ¢ L,

M ¢ L, Hemoglobin (g/dL)
Nh G Nam: 10 \C‘) 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§mpXéxnghim nWvnglh cW'n h ° rig @@ trong
huy/tthanh, huy 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( / ¢ ( #/

~ A s N Ve A

¢. ( ¢ /@i Ccl OCAIOR@Ac(/ ¢ !'$ ¢, "1 OOAI AOGA
+Giattrb 3 nhngt h€
Huy/lthanh/ huyf t ‘©h i g tng W2eh1,7 8,3mmol/L [2].
Xét nghi m creatinin mau:
+ Ph€ehng pm&Xgtnghidnt Lrogmgfuc L( ph€hng ph§)
'W' n h ° rlg €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
Vvi picric acingkQnhrTan gt hmyi BErthe b € song
520/800t | v. in n g, cteatinin trong M.
S h” phfn_ ng hoahc:
Creatinin + _ph marentioin picrate (méu vany cam)
+Giatrb 3 n AngtNan@621 06 & mo:K48.8 eNmfdjl / L
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n8&nh gcl &duthdn:

M cl cduthdh . &€ t 2° ntinh Bagcdng thc CKD-EPI(Chronic Kidney
DiseaseEpidemiology Collaboratior2009d a tréncreatinin[95]:

MLCT (mL/ph/1,73 nmd) = 141 x min(sCt/1)2 x max(sCr/, 1209 0,993 i x
1,018 (Mulan)x 1,159y da Len).

sCr: creatinine mau (mg/dL)

@ = fulah) (" aJ/uknan) 9 (n
U = T70plaR)9 Yn a Fpulanmm)411l (n
min: giatrnh hhnagisCr/ s v~ = 1;
max: giatrln hha gCr/ o v~ 1;

Tuitinhblag ntm.

Trong nghién cu nay ching téisd ngpdfnmQ@n o n | i Hhshcdngthc L
t 2 nh N\inG DanL

Xét nghi m albumin mau:

+ Ph€ehng phmEXétng®m bLaoghm’ u ctHlahgnrgke
albumin trong huff thanhvahuf 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 ¢ & ph ch p albuminBCG théng qua st h a ymal sb
( b & s6nge00/800nm), va&m g, ¢la albuminbnh pi¥nt I thuchv i | HEp
th, nay.

S h” phln_ng héahc:

11 AOT EOT 11 A@A&TdﬂihiD EAE POAT A

+ Giatrb 3 n h ngt 34 48 g/L[2].

Xét nghi m cholesterol mau:

+ Ph€ehng p m&pmaxBay enaymén |

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

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

c#HET 1 AODDAKO/N + ¢#EIT 1 AOGAA&IQI
#ET 1 AOOAOE #ET 1 ACODADTAI( /
¢/ v 'IiETTAT OPOBBRAGHTLAOET T 1 AB( E2A
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COthM. o "~ dset £ n dhbdbth théngquavic Lo qucklh gmph L
quinoneimine b thanh b & séng 540/600.

+ Gia tr tham chip: Khuyhnghgca Ch<€hng teoQurclyia i §o
Cholesteol i H€ngd @ irt £ ng Ch'ord ¢& i dlI(NCEP ATP III:
NationalCholesterol Education Program Adult Treatment Pane|41l):

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

15,26,2mmol/L (200239 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.

+Sh° pbln._ nghdbahcca ph€ehng ph§p

40UCI UAROEAAIOUAA®DI#/ I (

(/ t© '1o-"! $S"www "1 &NA/ (1 o(/

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

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

+ Gia tr tham chily theo NCEH41]:

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

11,712,25mmol/L (1561 99 mg/ dL)® Cao L8&ng ng

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

10 5 mmeoBL (500 mg/dL): R4l cao

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

+ Ph€hng p m&pmaxBay enaymé |

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

+ Nguyén lyk: thud I ‘& tomtb g u aph[®_ g dau
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5, # (1 ¢l
WU ¢ # ET T AOKT o 11 AcA@EiON ¢( /
c(/ T ' ($'/BYDOED G 0T OdE 00 o(/ [2]
+ Gia tr tham chiy theoNCEP[41]:
< 2,6mmol/L (100 mg/dL): Ti  €u
12,6i 3,3mmol/L (100 129 mg/dL): Gnfi <€u i Tru° n t
93,4i4,1mmol/L(1300159 mg/ dL): Cao L&ng ng
14,1 4,9mmol/L (160/ 189 mg/dL): Cao
10  4nmél/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:

L $B, SOBEUI T T EAOIT

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

+ Gia tr tham chiy theo NCER41]:

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

90 1mmofL( O 60 mg/Chdo)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\ ngd nhiénl ‘& IBf cang thi  Wh IBf mau xét nghim

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

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

+ Nguyén lyk: thud: Trong pHn_ ng, cac khang ithkhang albumin huit
t h a n hi k/hhgp® ialbumint mxu, tb thanh cac prc h p mi n dch. Cac phc
h p nay tan ¥anh sang,vi "o @ tdn>xdtf | thuchv i  k 2 cchhinh dhe
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vann g, claching. Mc hip th anh 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 ngmdé | 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 hoa 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. Phcchlli m~™ u x ainth2 me@& d h " nh, ¢
hgp th ¢ ¢ UL 600 nm. Mc . HHbth ¢ aphcchinayt ' 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 @M ngd nhiénl ‘& IBf cang thi  Wh IBf mau xét nghim
+ Ph€ehng pm&ptnghi@t Lrogmihuc L (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 [L®e& séng520/800 nm
t'[ v in n g, cteatinintrong Mu b nh phn.
+Giatrb3 n hngt h€
<40t0i: 212151 34652emo | / L :  i: 9444 2899%5¢ 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) [81]:
5 1] ACO @I QOB i @ ETAI GA,
# OAAOBIIEIQOB I @, ETAI A,
nhnl@&bWwdin ddShgmg/ghébmg/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) [81]:
04 001 WA GOB T & ETA A,
#OAAODIEIGOD | @, ETAl GA,
nhnl¥bWdin _.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 chang téilclm cac BN c6 ACRD30
mg/ghotb PCRO150mg/g
Xét nghi m canxi mau toan pin:
+ Ph€hng p m&ptnghiat Lrog mi" U cliinahn’ 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-3,62isubpldonaphthylenre
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 hnhpphn ng t Hntgphyinng, L
canxi trong rxu.

Magié khongln h * mg<@hiQu Jjvi ¢ xét nghim canxi Rag Arsenazo ||

o 611 QEGAR 0QEQARG G 61 | QEEAE

+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 chuh chqr L o i8loth canxi mau (da vao hin g, canxi mau hiu
ch'nh) [46]:

fCanxi m§& ung:R,XiRB7 mmble

{{Canxi mau cao: > 34 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 hoglMd'n g "ngghesp ho v !
trong huy} thanh, huyf t €hng.

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

+ Nguyén ly xét nghim: Phosphate trongXa b nh pi§n tac dng v i thu c
th tb thanh phc hp phosphomolybdate amoni v cbng thc
(NH4)3[PO4(M003)12. Ph ch pmau co ti ‘&  x §lendl, 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 200&]:

fBT M g i483i4: Phaspho < 0,87 kb > 1,49 mmol/L

fBT M g i485i5D:IPlwospho < 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 chr  L° 0i8okh chi s Ca x P theo KDOQI 200[46],[67] :

B3 n h ngt 4@ mmdVL2 (< 55 mg/mL?)

Ttng: O%¥¥( O bBBIng

Xét nghi m PTH mau:

+ Ph<€hng p m8k thud@i 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 pin_ ng:

Th i k8, Lfutién:50 pL m@ath , s d ng khang ti\ h n  dHb m gkhanhg
PTH’ dg biotinvakhang®l’ hn dtbimg Kh§ng c®dpHclt
ruthenium, & nén phc h p lién k.

Th k8, th hai:Khib sung céc vi | ph streptavidin, phc h p mi ndch
tréngh Klviphah t h! ng g u aa biot®hanstreptavilio. Hghi p
phin ng sauc LLk€ed™@g ol d,u nthiilt d &g WitrénhtQ

ct
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mHy " .d c. C4c thanh gin khong gh KT s€L ‘& lodih khibdng Rag b
dungdch ProCel | /Pr ®i@e L8P M.¢ omkidi thich phat quang
héahc,tinhiu n " gghiniéh bag b khuE hUduangt.

+ Giatr b 3 n h ngt1h & pg/mL[2].

+ Tiéu choqr chr L 0 i8okh PTH mau theo KDOQI 200B46]:

fBTM g i%8e3i PTH <d5hotb >70pg/mL

fBTM g i4edi PTH <070 hotb >110pg/mL

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

+ Theo KDIGO 2017, b nh nhan’lc méau chu B nén duy tri PTH trong
kholng 29 Ifn gi i hth trén ca giatrb 3 n A ngt(1BGB00 pg/mL)[82].

Xét nghi m 25(OH)D

+ Ph<€hng pim§& pghukn® b dchtheo hguyén lydh tranh,'s d, ng
cong ngh L"in héa phat quang (ECLIAJ. ng th i gian phan tich rrt mXu 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 ti\ a
dong 2%0H)D va khang tiM'Fohiugda  r ut h e’mg phrah p coh Keph
thu cvaonn g, chiiphan tich trong .

Gi akth_ thohai:Cacvilkt "EMdBophbi St r ep’tcthém vda. n L «
Phchps<£gdak}viphah t h' ng q u._abibti®vasteptavific g i

Qus§ tr3myPhdhoppireng "¢ €L €a”wg ol db,u ndhi ¢ §
L &g YtréenOmtb "rcicnh t tinh. Nhngcitl  d €<€It ‘& lod b b3ag
dung dch ProCell. Mt  d , nmtchi@ ‘lc€ § p wc¢ coWKIEH thich qué
tr3nh ph8&tngtikhnwy , 8§ whH <8ng [RIgdHhan quany.€

K/t qu: N'ng, chH cfn ‘'nlh “n g€ ¢ t@h toan da t r haicorly€
chf,s dng phe€ehngh pMElp * adito@g ge cung € b i nha §n
xudl N'n g, chHiphantich'tl thuchvi "0€ 8nh s8hogy Lo L€

+ Giatr b 3 n h ngt56 @ nmol/L (20 30 ng/mL)[2].

+ Ch{r L 0i8okh 25OH)D mau theo tiéu chfn ¢ a KDOQI 20 [46] :

K h * nfg . P5OH)D (insufficiency) khi 230H)D O 30 ng/mL

Thi/u 250H)D (deficiency) khi 260H)D 015 ng/mL
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Tieuchopchy L-ilothr kho&ng x <€hhlgnhthh eththepi ai
KDOQI 2003 va b sung theo KDIGO2017:
B[ ng.Ti2uchthchp L oi8osh rkho8&8ng x€hng theo KD
sung theo KDIGO 201[6], [82]

YIut Ng@griloth
Ca hc (mmol/L) <2,1hd¢b>254
< 0,87 hotb > 1,45( G i 2);
Phospho (mmol/L) <087hed > 1, 449 (Gn 3

<1,13h¢b>178 Gn 5 & L M(
<15hdb > 652);( Gn 1
<35h¢b > 70 (Gn 3)
<70h¢b > 110 (Gn 4)
<130 hdb > 600
(khuy/h céo 29 Ifn gi i hth trén)
(Gn 5LM@K)
25(0OH)D (ng/mL) 030
S1@griloth kho8&ng cx &hgitgrablt @& s ch s sinh héa
(canxi hi u chnh, phospho, PTH va 25(OH)D) c6 giariRm t r o nng r i iogh€
theo khuyh caotrén.
2.2.4.6ixXxnowgm c8ch L8nh gi 8
-Ph€hmmgMdt i X €hn'gc Ll® gbphehmthph &p Xh nktn
| “@g kép (DXA), s d, ng may Hologic Discovery Wi do Hoad®[n xukil
- Nguyén #o:
+S dngtiaXyihamc nt’mg |k@ § dMubtlqaakhi L x €hn g,
thiIb sl o, higpth n £ ngngtia®ca x€hng v i t hgRlibang o § n
chrhica x€hng (BMC: Bone 'Miam)er al Content)
+Thiib 'ngthi L ot/ptdirntich (S)cakhi  x €©h n'dinhlalkeren v
+Md  X€hng (BMD: Bone ° bltinmBag chthcHaeBRG i t y )
chodintichS,vaRqu L ‘& bWth b g L bram/omz.
- Ch ngch L' nh:
Tuyt "ilPh n mang thai, dohnig@ythacrthi. t i a X
TUn th i: B nh nhan va s d ng iod, barium, heb * g v phéng X (ch it
nhHl 7 ngay nRm tranh[n h “ @ L, Bhinh xaccakFqu L o . ) .
Nhi m tring & tinh habt n  t h € HRrvigng dina Lto .
-Ng'€th chin Lo MnX, dguty" nh 3wnm"h Wo MnX:

PTH (pg/mL)
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Ng€th chinvic Ld  A#€hn’gthlcH nb ik: thud vién chuyén
trach i KhoaChr L o § fn hh 3 T Lb@icoch ng ch vQuch hanh may
DXA, c¢c- kinh nghi °lyk/}qufDXA, tudntimduyrrini chdfiv © X
hoa ¢ a nha n xuHl

Vch hanh may DXA: H th' ng DXA (Hologic Discovery Wi, Hoa B It €

hi u chu§y hang ngay Rag phantom ch¥§r theo khuyh céo caH, i nda M
X€ehng L ©O©m cg(3Ch: In@mational Society for Clinical Densitometry)
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 t]

Quy tr3nh Mo MMN&n MPS& nn L %ng]ladd t h
toan b vdd ngkimlod tr °Wt reehk hh Ido,. X @ron gmth’.ce
hintd2v trichirlacts ngthds | €iilgt) vd kKh p hang. ® vang kh p
hang, pfin mQn DXA t L ng phan tich cac phan ving baongc x €hn g L %i
(Neck), nkll chuyww (Troch), ving gian il chuyw (Inter) va tam giac Ward
(War ddos)TBXGi § Tot acltinhHaing ) XtEe@ng tr_wabag b3 r
phan ving khp hang: ¢ x €hn g L %i Hi chNy#igTkoch va ming gian
mbBl chuy (Inter). TMic[d liu t ha ‘LEghantichvaxdcrhbi b8c s
chp L o8 fnh[B6].n h

-ni "n@°¢elLo MnX: nghdel®chomt ngekh enthh
I'Jh kham sc kh e t ng quét, khdng c6 Imh Iy hd-b tri u ch ng nghi ng gifm md
L x€hng, do L- ch¥%ngcthehinkhbén hhokahnyln X .
khéng mangli giatf b s un g \WeBongce tidunghiéncu " nglthi | " m t Lk
chiphivaganhkbbg c hodo t 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. ‘& khlo saf b nh nhan bnh thch
mth g iU 3i5DIkhongthchin® gi ath li2.bydola gi abhsm,o c
[ cFuthdh gfmnhGcacrilothchuyd h - a Tkkoig obiich y/um i xuH
hin“mecnitifisi nh h- - Khl€h gdFGF23, girg calaitniol)

m* ¢ h€a ‘gdly ttrhlacy »N\ghEthig by DXA Theo KDIGO 2017,
b/h "iL x€hng c¢c- 1T ‘nngbwnt B™M s § Haitrtllic® n o
md X€hnlgnhthdh g iY% § m khéng mang4 gia tr so sani § n\y  k
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Fngthi | " m tEtng c mitiaXkhég gn thit. Wihvdy,ichdngréi ch
LodmX€hngi a3 8o

-n8nh gi 8 |l o«ng-sxemhrg Wehmyg dphe€hng p
DEXA v° L§nh <dorg latabhhfmedh doiddHO Ta ISCD khugh
c § MW Ecnhtinhtthggimmd . X€hng v° nguyngl. ng«y x
Theo KDIGO 2017, Tscore ¥ co giatrt i °°ngl €guy c¢ hb ghalydn x €hn
b nh thch mth ( B3N35AD }b,bi t khi kF h p v icac ypt |am sang va'i
loth kho&8ng x‘©hn gunaylchang t§ilamfgnhsid®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
quin th\hghiéncu, tronlgi Ce L@ iBO®h t mc WHB vaISCD
khuy/h cdos d. ng T-s ¢ o We§ nLh dg i &€ miegj,[82]

Blng 25. Tieuchpchh L o8&8n L o«ngchx®&midgiti[i% o T

Phan I& n Whs T (T-scorg

X€hng bagnh t |T-sc oiilkdSD

Thi/lp x€ehng ( OyT-scoreringi ail, 0 J/BIR,5 &D

Lo«ng x€hng |T-scoix5SD

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

Phan Id1 tinh tthg md . X *€©h ngc thlc®intheotngvt r 2 Lo v~
ph€hng mhmpp &t he oa tdidgiA)irT-scdre tiy nHElitrong ba v
tri(ctsngthds | €xegehng L %i x¥hngolL#i b nhnfdmeo L
Le&xp v 0o nh-m Juc&inngdmxt€h md c pha@ 1éi 1a lodng
x€ehny; kimtng c¢c- | 0o«ng Hm@k trighi/in h>e€gn/jg - t A
vao nhémthip x €hn gl wp b hnrgkhi thieEcac vt r Qi trdhg
giihth b3nry. t he
2247.nmh ingnh gi Kl ot ho v~™ cB8qvh L8&8Nnh gi § k

- 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 hlh ng ag
b kit EL'li GAman splébld}Klotho Assay Kit, IBL, Nkt B[N) v i kholng
Lo Xph @3, 7ns6000 pg/mL, gii hth phathin  ( LOD) 6, Wiy pg/ n
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phan tich 6,15 pg/miB, k i t ¢ dkg@kh{ va phan ph td Vi’ t Nam théng qua
IBL America (Hoa K8). Cac dung c¢h chuqr  ‘lcehalodng int t 6.000 pg/mL
Uh 9 3, 7 5Whpjdd m Lhgdbng chif . [Hp 19 n i kiwh (intraassay CV)
< 3, 5 %HWgi dcéacld (intelassay CV) < 11,4%Theo béo céo thnghi m
¢ anha bn xudl n'n g, Kiotho huy}thanh ng¥hemthh (n = n§0) d
t 125 ,/61002|05 pg/ml65].
-LBrvatachhuwf t hanh: ©M§ utlE vaai g khing cha cHil
chng L!ng.b,®aulc@Wsn nhit  ghongtrongkhfn g 3 0 Wp h Yt
I 1 n dhoahtoan. Mu s a u’ c Iy tam tRa@may ly tambhh® nhit | 4°Cv i
t ¢ . 8000 vong/phattrong 15 phat. phuyl t h a n hctach ninhgng Bag
pipet vo trung va chia vao cang aliquot nh LWhth chjchu kBl t ig« L! ng.
-BlogunmX: Cacmhuyl] t hanh s acbfokuni Lt!8icgh sloa
40A C  c/h khi plian tich.
-Phantich: Hicfcacmu ‘lc€r « LBFmdgyn v~ ph@n t 2
th itrongcongmt “thba g ph<€hng p Rrggipm L thiG A thudh
- Nguyén tb: Xét nghi m theop h ‘€ h n gELIBAs&ruiwich phada( p h €hn g
phaphbp th mi n dch lién K} v, i enzyme).Quy trinh gm ¢ § @ chinkelfu
tién, m t khang th\\s htp c 'Llegh 1én blQmHucéc gihg trong Bh pHn_ ng. Sau
L - > thn hotbchiichwg ‘lcet h° mMk[yrapinlngful ti °n, tr o
chHicfn L ‘oc gdh €0 khang ths hhbp. di/p theo, khang Wth chb c6 lién K}
Vi enzyme HRP ( Hor s ethéand/aogithnérPplinr mgxhi tdia s e )
vichHidfn L o. Saadth dichkhangrtilkhong lién K}, dung dch Tetra
Met hyl Benzi @&hnbnvéo. TMBMEBHN tig®i enzy mdbHRP
ras t haymalisb, gi Yapk}IxExét nghim.

o =
l[[ll'””hi;g‘.||1||{|\|‘\|\y’>\.|l|lirﬁ

Hinh 2.2. May xét nghim ELISAt L ng 4 khay Immunomat (virideerion)



Hinh 2.3. B, hoéa cltdl xét nghi m Klotho huy/} thanh dchdang ImmuneBiological
LaboratoriesIBL), Nhd B[n s[n xuH

- C § ¢, chi/ehanh:

(1) ChuXn b giJjlng trdng (bl ank): X8§8c¢
100eLidung d° cév Lo nmm EIl Agi jng n"vy.

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

(3) . vV, o ndp Ldy (phlfn _ng | fn 1): |
nhi t L, theo h<€ ng dXn c_a b, kit.

(4) R a Loga: R a c¢c8c giJJlng b3ng dung

khtng |li°n kJjt. Lo4i b, ho"n to"n dung
G)Th°m kh8&8ng thW gdf, ey Tnénglo®lckhdand u X n
thwW gdin enzyme (th€ ng |7 HRP) v 0o m, i
®6). v.,i ndp Ldy (phln _ng I §fn 2): ndy

E

nhi t L, quy L nh.
(MR a Loa I fn n_a: LHp I'4i be c r a I

-

l'i°n kIJt.
8)Thémidung d° ch odtémaOEkblt dTMB d ch TMB v~
(9). trong b-ng t i: nW Loa trong Li Qu

(10)Thémidung d ch d(hp€pmdgnchng axit s
phosphorich: Thém10&L dung d c¢ch d. ng phln _ ng v~
ng enzyme.

(11)no mdt L guang h c¢c: Tr€ ¢ khi Lo,
kh2 tr°n bQ mktt duogladngb. ghfng mxXu t h’
v,i giflng trdng ° b€ c¢c s-ng 450 nm. NJL
450 nm v b€ ¢ s-ng ph, t. 600 L/Jn 650
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BIn§.C8c b€ c tilJln h Kothohli'ydht it Bamkp: nt mgdt

M Xu ChuXn MXu trdag | Héa chiHl tr dag
; . Dung dch
Hoa chbl Chuw$ pha loéng d
M¥s 10(. EIA(ng8) | EI A 10
( ngLi7)100
100 ¢

. 60phat nhit  pghongv.ind dl L ¢ a

Ra Bfmdungdchra hhn 350 glL)

Ch Ht h 100 €L100 €L 100 ¢eL|-

. 30phaf nhit | pghong

Ra bBfmdungdchra hhn 350 gL)

ChHittb mau 100 eL100 €L 100 e€L|[100 €L

30 phat nhit  ghong ¢ ‘€& che clh)

Dungdchdng [100 L1000 ¢L 100 e€L|100 €L

-C8ch L &pnool: Giaitr§) nkg, Kliotho huy} thanh ca cac iy °lc€
X § cnh tRag cach ni suy t L “éhg cong chih ‘lc8y d ng d a trén cac dung
dchchofrconn g, tL9 3, n%H.040 pg/mL. K qu[ L ‘&€ bWthbg LUhn v
pg/mL. Cac iu co giatrv ‘@ngoaikhgng L2 cldhul T t hngdh h €
¢ anha Bn xud (pha lodng mMu 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 lam sang.
225.Ph<€hng pyhsslipu x
S i u trong nghiéncu ga ¢ h ¥%n gc phanitich ltré @ mQn:
SPSS 22.09].
2.25.1.M6 ¢ sXliMi ¢ b o 1 b nghién ou
-Bi/h ‘'nth t2’ehtrAaehdhgs y@agm@vatl phffn trtm ( %
-Bi/h ‘nth’ rig:€
+ N/ucophanphichu,s dng t r un gl chéhuhhpeHRSD)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 plchuX, s d, ng trung v (median), gia trnh nhHl
(min) va ) n nrdl (max).

- Phan phi chuf: Kivsh ‘ththn g K & ap [ reg Wkilikh tra xem céac b s
I'n h ° nig & tuan theo phan prchuh hay khong. Bénth h Wh'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' ucoé phan ph khéng chu, chiing
t6i S d, ng phép bih "ils |i' u bRag logarit 10 heb 1/logarit 10.
2.25.2.Ki@n [mh thXng ké © dAng trong phan tich XIliMi

-n"iv ibi/n nhtinh:

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

n"iv ibi/p ‘nth ° ng:e

+ N/ c6 phan phi chux:

So sanh hai nhém: Dungwh ~ith 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.
Sosanhni@y nh- m ( Ows )ih ANDYM g K

+ NJu khdng cé phan phchuX:

So sanh hai nhém: Dungh *1ith MannWhitney.

Sosanhni@y nh- m ( OWsS )ih phiBhgn gKrukkatWallis.
-KJpqu kiwvh ‘'th ¢ - T ngrk@Khigp & 0,85h
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2.253.KifosatmXit = n g gigawa i sX
-H s Pearson: 'Sd, ng cho hai bin "nC’h ° g & phan ph chuX.
congthctinhHS t €hng quan ( Cor-Pearsait):i on Coe
B 8 8 9 9
B 8 8 8 9 9
Xi, Yi: Cac gia frc a hai bih.
X, 0: Trung binh ca hai bih X va Y
-H s Spearman: 'Sd, ng khi hai bih "nl’h ° rig #&6ng cé phan phchuX.
-n8nh gi §€mMng quan:

O

fr=0:Khongcémi t €hng quan
fr < 0: T<ElkhndiQgiwahhs gh
r > 0: T<edcehiuogaabihst hu

9 r | O 0, 3B: T€hng quan vy
0,33 < | r | Qucke, 66: T€hng quan ch
@ r | > 0, @6éhtbchid€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 tbe+fbiXhty Y =
Y: Bi/h ph thu c
X: Bi/j | dldp,
bo: H s chHb
bi: H s R iquy, tinh theo:

[ B 8 8

- Sai s’

-H'i quyh Céahijbjdidliénquanth’i quy/hEBEE bl €a
vaiomoé hinh'hi quyh L@pbh€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 = Do+ biX1+b2Xo+ € . beXk +
b H s~ c¢chHn.

by, b2, ...,Bc:  H S h i quy <c¢,a c¢c8c bilJ]ln L,
f: Sai s’
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-H'i quy 1'cg s g\WkES cih@i i lién quan giacac 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 quanvibiJh kKl c. Kipqu L ‘&

t r 3 nh, idFgy s odds (OR) vakhiing tinady 95% (Cl),yi nmgg€ T ngho
thng K¢t 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 ° rig¥@iT n £ n g
phan I3 { ng tAAg, 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: Hiugqutheb(fn nh<€ khing c¢c- gi § tr
2.3.nj0O nCTRONG NGHIENC U

-nQc €hng nuw hl ‘€ thbn€ qua va cho phépjtihanh bi H i ™ ni
' ¢ trong nghién cuy sinhc aTr €g Yh cY-D€c, Y Hc HU(s
H2022/502vaB nhvi n Th ng NHEi (S 61/2022/BVTNHN 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 nghiéa ¢
vién chi tf, [m:blo quyd [ it t nhiicho 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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2.4.Sw " riTHIe TKe NGHIENC U
n"i t€ ng
Nh- m c¢ch._ Nh-m bhdbn
(n=60) (n= 240)
Nh-m b’ nh Nh-m b" nh
BTMGn 1 L/Jn |Gnl '5¢c m8u ¢
ch€a | ¢ m (n=90)
v \ 4
Khing ¢c- c¢8c¢c ti°u chuXn
-Thu thdp c8c d, i u t
-no ¢c8c ch”™ s nhon trad
- Kham lam sang
-Lbly m8u tonh mUch |mao
X®t nghi m
-T" ng ph®©n t2ch tJ] b"0o m8u ngd
- Ure, creatinin.
-B, m_ b aholestgrolmglycedd, HDL-C, LDL-C
- Canxi,abumin, phospho, PTH, 25(0OH)
-T" ab'umi ncrreiatu/ni nproit edicn et i @
-X®t nghi m Klotho huy/Jt thar
-no mdt L, x€ehbBly n/ju 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 | ¢ m§

250H)D) v~ mdt  Lnh

u

Sh Z21'Sh” this} k/jnghién cu



Qua nghién cu
b nh nhan bnh thch mth

3.1.nC QgM
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Ch€ehng

3

KeT QUY NGHIENC U

C.A "nl

sau.

3.1.1.nHo L Wh nhan khXu h ¢, [am sangoch lam sangg a " il * hg@ghién c u

"

3 00igmg ® 0° i khge@thh lam nhém chng, 150
gitai L tigithi 5 L occhmBdg i tdla nhém
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 K qu n h €
"TNGNGHIENC U

Blfnd.n3bc LiWm tu i c¢_,a c¢c8c L i te€
hom NC Nhom Nh-m b’ nh
ch.IngB nh t hd LMCK? Chung*
Tu’ | (n = 60) (n = 150) (N=90) | (n 2= 240)
Trung binh | 60,02 + 9,521 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
D pl&2; plé3: P83 plad >0 05
Nhdn x®t :
-Tu" i trcumb- m3bhohg(mh thgdai méin&hea L)
| > ¢ mMS8MICK) so v.i nb-rks$hdk mg kKhknglT ngh
-Tu” i trguinnga -bmM nbh n hc it @ad nl vamlomh§ &t m8§u c |
k&htng c¢c- s, khsg&8c bi t c¢c- T nghoa th'n
Brn@n3wc LiWm gi,i c,a c8§c L i t€
) Gi , i .
Nhom N Nam T ng ¢ p
Ch Ing |n 30 30 60
(n =60) % 50,0 50,0 100,0
B nh tAdn 57 93 150
(n =150) % 38,0 62,0 100,0 pt&2> 0,05
LMCK?3 n 44 46 90 pt&3> 0,05
(n =90) % 48,9 51,1 100,0
T n c n 131 169 300
9 oy | 437 56,3 100,0
Nhdn Ksh®tnig ¢- s, kh8c WiQ tt c-1gil gaagtioa
nh-m nghi°n c¢c._u (p > 0,05)
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B[n@n3c Li WmaBMIE§c L i t+€ ng nghi
Nh- m cth_ B nh t hidn LMCK 3
Nhém
(n =60) (n = 150) (n=90)
22,78%+1,53 23,67+2,82 22,80%+2,89
p'&2< 0,05; g€ > 0,05 p?%3< 0,05
&g N Nam N. Nam N. Nam
2 (n=30) | (n=30) (n=57) (n=93) (n=44) (N=46)
% 22,47 23,08 23,24 23,93 22,43 23,16
+1,63 +1,38 2,77 +2,83 + 3,16 + 2,59
p > 0,05 p> 0,05 p > 0,05
Nhdn Nh@tb: nh thdn mn c¢c- BMI cao hhn
nh-m ch._ ng v°™ nh-m LMCK. BMI kdit nag rmam :
khg8ccbiltnghoga th ng k°
Bl nghbn3c Li Wm huy/t 8p c,a c8c L i
Nhém Nh- m cth_ B nh t hidn LMCK 3
(n =60) (n =150) (n=90)
||: ? 116,75 10,33 130,03+ 14,62 147,33+ 17,34
< E P2 < 0,0001p'%3< 0,0001; p2% < 0,0001
= é 71,42+ 8,93 79,40+ 9,54 84,44+ 8,63
% = p'%2< 0,0001; B < 0,0001; B < 0,05
c = 70/150 (46,7%) 74190 (82,2%)
T—J ; p?&3 < 0,001
IS
Nhdn x®t:
-Huy/Jt 8p t©m thu v tOm tr<€hng tktng
mUdn v~ cao nhblt nh-m | ¢ m8u chu k8
-T° | ttng huy/Jt 8p nh-m LMCK cac

(p < 0,001)
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Blfnd.nBuic LQ@Wnettni c_ a L i t€ ng ngh
B B nh t h2dn L MCK
nkHc Uii \W@m p
(n1l5)0 (nop
Ttng h@Oyd)t 126 (84,0 88 (97,9 < 0,01
n§i t h 8 %) | 68 (45,3 34 (37,9 > 0,05
n, t (o %) 13 (8,9 6 (6,7 > 0,05
Nh“ i m8u c| 16 (10,7 18 (20,0 > 0,05
Th® | mh & . N
R i 2403N25, 57 94 Nx#L2, 1| < 0,
BTM trung binh(thang)
Th i gian |
trung binh (théng) 46,74+ 40,31
rung bin an
o P Thenay. (3-168)
( t h blpc amh bith
Nhdn x®t :
-Ttng huyJ/Jt 8§p v~  L8&i th8o L€ ng |~ t
mn v° LMCK, b nh nh©n LMCK hfu h/Jt L Qi
-Khtng ¢c- s, kh8&8c bi t ¢c- T nghoa vQ
nh“ i m8&u ch tim gi_.a hai nh- m.
-Th® i gian | ¢ m8u tr Kmgaqss7a+H40,31thég b  n h
Bl n@®g.n3Lc Li Wm thiJ/Ju m8u c,a c8c L i
Ch’ )
Nhébmc h 11 B nh t LMCK
M. ¢ . P
_ (n=60) mY 1in=150) (n=90)
t hi Ju mSuw
Hb trung binh (g/dL) | 13,92 +1,30| 12,55+ 2,06 | 10,76 + 1,32| <0,0001
Thi Ju m§u i 3 (2,0) 9(10,0) |<0,0001
Thi JJu m8§u | 30 (20,0) 31(34,4) |<0,0001
Thi Ju m8u i 41 (27,3) 48 (53,4) | <0,0001
B:nh th<€ 1 60(100,0) 76 (50,7) 2(2,2) |<0,0001
Nhdn x®t :
-N“ ng L, Hemogltobnh - gii/fnm dohfmh t hdn m¢C
thblp nh®BtMCK,nlv.-m s, kh&c bi t c¢c- T ngh
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hi Jju

k ° S0

ms8 u

m cC L

ntdag at it ° hg@ghiéncu

L ur e,

creatini

n

n Hin g
nh-
v

m_C

LoUn b" nh t4ERIA0MYN ( CKD

nhaG,
Mg#® ahl i b bnhnht hndhn®© nm'
thinjhu- mn&bdnnchendln h hsio rw, ir’
1 H2 Mhith c
BIng.N3 ng

I ~

m L MCl

Ure Creatinin MLCT
Nhom n
(mmol/L) (umol/L) (ml/phat/1,73 m?)
Theonhdbmnghi °n c¢_ u
Nh- m ch| 60 4,87 + 1,20 70,68 + 9,10 91,33 +5,51
B' ' nh t h|150| 10,97 +7,09 | 201,69 + 158,72 48,89 *+ 34,03
LMCK 90 2459 +791 | 903,46 £257,72 Kh* ng 8p
P < 0,0001 < 0,0001 < 0,0001
Theo giai Lo4Yn b nh thdn mUn
Gi ai L o| 30 4,74 + 1,45 70,16 + 12,26 99,63 + 13,31
Gi ai L ol 30 5,36 £ 1,45 89,39 + 16,17 70,87 + 8,89
Gi ai L o| 30 8,54+ 2,16 138,33 + 27,93 43,63 + 8,23
Gi ai L ol 30 14,70 £ 4,38 | 244,83 + 62,06 20,40 + 3,97
Gi ai L ol 30 21,51 +4,72 | 465,73 £ 123,52 9,90 + 2,38
p < 0,0001 < 0,0001 < 0,0001
* MLCT khtng L€ ¢ t2nh b " nh nhon 1°
phln 8nh ch2nh x8c¢c ch._ ¢ nktng thdn tr ong¢
Nhdn NK@&tg: L, ure v° creatinine m8u t
b " nh so v,i nh-m ch.  ng (p < 0,0001), p
theo tiJn triWn b nh.
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3.1 H8B Vthimnilolh k ho §ng, ax®hhg®gh@&ncu
BIn@ N3 ng L, tanxanmagh ib 3un tphdspha, h ,

t 2 ch s<phospaonxa c8c L i t€ ng nghi°
, Nh-m cth|B nh t h’g L MCK
Ch S
(n = 6 (n =1 (n =9
Canxi_hc (mmol/L) 2, 8@, 09/ 2,36 N 2,22 N
p pté2 < 0,05 p'43< 0,000 p*43 < 0,0001
Phosphofimol/L) 1, 8@, 17, 1,19 K 1,80 N
p pt&2> 0,05 p'4* < 0,0001 p>43 < 0,0001
Cax P (mmoP/L?) 2,57 K 2,80 K 3,98 K
P pté2< 0,05;p*3< 0,004 ; p*43< 0,0001
Nhdn x®t :
-N“ ' ng L, canxi hi u c¢ch"nh ° nh-m b’ n|

Qo

nh-m ch_ ng v° nh-m LMCK. N ng L, canxi
trong 3 nhom.
-N” ngphisphomal nh-m b’ nkhitrgdRh -BrExdyi ~ t

nghsgoa v, ichnmmgm N°ng L, phospho m&u ° nh
SO0 V., i nh-m ch_. ng, nh-m b  nh thdn mUn.
-T2 clandXphospho c¢c- gtit8ngdg rdf rt rtumeo bt2m h
nh-m b nh thdn mn, nh-m LMCK, v, i sk
BIrn@®N3ng L', PTH c_a c&8c L i t€ n

Nh-m c¢cthB nh t h%d LMCK 3

Nhom
(n =60) (n = 150) (n =90)

PTH (pg/mL)

) 43,46 +13,88| 92,53 +90,79 | 710,27 + 705,65
TB N nLd

PTH (pg/mL) 41,20 52,53 442 55
Trung -Q8) (35,82- 50,20)| (36,60- 106,30) | (228,9- 969,4)
p pl&2&3< 0,00

Nhdn N@tgPTHmauc - t rtutngg vdfn t LJmh ni- enh
b " nh tiwdnLlLMH8n m ¢ cao ,whblt s° d¢insam taMCIKh
c- T nghoa th ng k=°.
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BIndoN8 ng OHD@5ag8c L i t€ ng nghi°r
Nh- m cth_ B nh t hidr LMCK 3
Nhém
(n=60) (n =150) (n =90)
27,79+ 6,88 26,06+£13,32 34,84+£17,31

~ P2 > 0,05; p¥ < 0,05; B < 0,0001

%; N. Nam N . Nam N . Nam

é? (n=30) (n=30) | (n=57) (n=93) (n=44) (n=46)

g 25,98 29,59 23,93 27,38 30,35 39,13

\ﬁ +7,19 +6,15 | £12,15| £13,88 | £13,67| 19,39

<0,05 > 0,05 < 0,05

Nhdn x®t :

-N“ng L, 25(OH)D ° nhbmkht mdrecg%i hhn
khg&8c bi t ¢- T nghoa th ng k°, trong kit
cl nh-mh twdnnmam ch ng v,i s kh8c bi’

-C- s. khsg&c bi t c- 250HDpHoa t2h'grig ik °t
gi. i t2nh nam ° nh-m ch._ ng v™ nh-m LMCI
T nghoa ° nh-m b nh thdn mUn.

EBTM Gn mLMOK
50% 46%
40% 12 2% 37,8%
30% oo, 24% 23,3%
20%
0 1 2 3 4
S 1€ ng r i loUn kho&ng
Bi Wu 1IFFh©@h. b~ s~ 1€ ng r i lo4n kho8§ng

Nhdn Naé@b: nh tbdnpn el o Jut .t "0r i | oUn

L ng th i, trong khi -2nhy-Jju LLMCK "t hc€ mxgu ¢

nhi Qu yJu t° b mhl|loKldn hmB@nnh- - m
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3.14nH Whimd A X€hng, | o«a gc & mi@ghiéac u
B ndlMdt L, x€hng trung b3nh Lo °~ c, 6t
c’” x<€hng nhanh nh bt IBdriEOMYn
Mdt L x BTM BTM BTM BTM LMCK .
. p
TB N nL®@ Gn 3] Gn 4 Gn § Gn3i% (5D)°
n 30 30 30 90 90
0,92+ 0,5+ 0,9%8+ 0,948+ 0,864 =
CSTL! <0,05
0,201 0,188 0,196 0,1 0,159
0,808 + 0,779t 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 M&t : L, x€hng ° nh-m LMCK thblp h
b nh t IG#B5 MUl B8Xm, TBXnMdCSOIL x<€hng g
c- 1 nghoa th ng k° theo th.  t Lo tYi

X €hn g c [ Yihé@m
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B nd2B | |l o«xng x€hng theo WHO d  a
b’ nh bnmén t IBdrE®mUn
n"ti€ | BTM BTM BTM BTM LMCK
Gn 3 Gn 4 Gn § Gn3i5 (5Dy° pa&b
V' ot (n=30) | (n=30)| (n=30)| (n=90) | (n=90)
CSTL
4 3 3 10 18
Lo h >
oangx ‘€ h (m,gp) (13,3%) | (10,0%)| (10,0%)| (11,1%) | (20,0%) 0.05
9 8 8 25 31
Thi Y > 0,05
i Ju (xo8 (30,0%) | (26,7%)| (26,7%)| (27,8%) | (34,4%)
. 17 19 19 55 41
Binhth €' (m, > 0,05
in ™) | (56,79) | (63.3%)| (63.3%) (61,1%) | (45,6%)
CXn
5 8 7 20 33
Lodngx €h > 0,05
oangx Ch8) | 16 794) | (26,79)| (23.3%)| (22,2%) | (36,7%)| ~ ©
17 12 11 40 40
Thi Y > 0,05
v (xR (56,6%) | (40,0%)| (36,7%)| (44,4%) | (44,4%)
| 8 10 12 30 17
B 3 h t mo < 0,05
" (Mo (26,7%) | (33,3%)| (40,0%)| (33,4%) | (18,9%)
TBXn
4 5 10 19
L 9BH 1 (3,3% > 0,05
o«ng (R®F 1(3,3%) (13,3%)| (16,7%)| (11,1%) | (21,1%)
13 10 9 32 30
Thi W | > 0,05
U BN 43 306) | (33,39%)| (30,00)| (35,6%) | (33,3%)
| 16 16 16 48 41
B nh t(ro > 0,05
n (Mg (53,3%) | (53,3%)| (53,3%)| (53,3%) | (45,6%)
T "ng h°
6 8 7 21 36
L ’% H < 0,05
0«ng (RN 20,00 | (26,7%)| (23.3%)| (23.3%) | (40,0%)
18 12 12 42 40
Thi Y > 0,05
e (xR (60,0%) | (40,0%)| (40,0%)| (46,7%) | (44,4%)
] 6 10 11 27 14
B2 nh t(rho < 0,05
" (Mo (20,0%) | (33,3%)| (36,7%)| (30,0%) | (15,6%)

v

(
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Nhdn T™X®tl:' |l o«ng x€hng ° nh-m nMCtKh &r
mUgi ai TBthddHAt  ng.Thopn)g ¢l hai nh-m, t°
thi/JJu x€©hng cao nhblt khi Lo tYi v tr?2
32.N NG M KLOTHO HUY €T THANH . B" NH NHAN B" NH THxN
MY N
3.2.1.N"n g, Klotho huy/} thanh theo nhémnghiénc uv © g ‘habinh thidn
m4h

000 552,80 + 160,49 P < 0:0001 (ANOVA)

500
407,68 + 156,20

N
o
[

313,19+ 118,05

Néng d6 Klotho huyét thanh
(pg/mL)
e w
(e (e
o [

100

Nhém chimg Nhém BTM Nhom LMCK
(n=60) (n=150) (n=90)

Bi Wu 2IN” n3jKldthoh uy JJjt t h annhg htih°eno cn hu- m
Nhdn N @&tgKldthot rung b3nh gi[m dfn theo
b " nh thdn mn v nh-m LMCK, v, i s . kh§8c
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3

Bl nd3®8 ngkKldhot heo giai LoUY9Yn b’  nh t
Nhom Ch_ #| Gnt° G n2° G n3d Gn4® | Gn5
nghi °n (n=60) | (n=30) (n=30) (n=30) | (n=30) | (n=30)
Nh | ni 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
>
S | Trung binh| 552,89 | 497,95 490,46 395,17 | 335,44 | 319,38
e ~
N nlL|+160,49| +151,32| +183,16| +116,12 | + 98,23| + 128,97
° P85> 0,05: 4> 0,05; 3% < 0,0001; B < 0,0001; & <0,0001
= pbéc> 0,05; Féd< 0,05; Bée < 0,0001; B&'< 0,0001:
p
v péd < 0,05: %< 0,001; &< 0,001
pe > 0,05: P&< 0,05; §& > 0,05.
Nhdn x®t :
-N“"ng L, Klotho gilm c¢c- T nghoa t. g
trong khi i2 oh@d dJdhiUnnhdn s kh8c bi t
-N“ng L, Klotho kh&c bi "t ¢c- T nghoa
giai LoYYn 4 khtng kh8c Dbi t so v, i hai
900
gaoo—
S | 552,89 160,49 )
fm' 497,95 15"3&90.46 +183,16
c
£ 600 . 395,17 + 116,12
8o | T—d 335,44 + 98.23
3 \ 319,38 + 128,97
© 400
::0: \____ 313,19 + 118,05
¥ 300
(.go
gﬂ]ﬂ
“©
Z 100
Nhém ching Gb1 GDb2 GDb3 Gb4 GD5 LMCK
Nhém nghién cuu
Bi Wu 3IN” n3. L' hKy Bt htdh"ainht € _mg nghi °n
Nhdn N@&tg: L, Klotho huy/Jt thanh gi [m
LoUn tiJn triWn c_,a b nh thdn mln, v~

l
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3.2.2.Nn g, Klotho* b nhnhanl ¢ méau chu I8

400 337.95 4 g p= 0,05 (Mann-Whitnev U test)
> i 0 25836+ 102,17

300

200

Nong dé Klotho huyét thanh (pg/mL)

100
O T IMCK < 60 thing (n=62) LMCK = 60 thing (n = 28)
Bi Wu 4IN" n3. L, Klotho ° nh-m LMCK the
Nhdn ,x@&t :nh nho©n LMCK, n“ng L, KIotho
m&§u O 6(05 trk8m)g, i nh-m < 60 th8ng.

3.3. M | LIEN QUAN GI' AN NG . nKLOTHO HUY €T THANH V. |
M CL CCiUTHxN, CACYeUT KHOCNG XhuNGxTVén M
XhyuNG

3.3.1. Milién quan gi an'n g, Klotho huy/} thanh vam c 1 ¢ dfu thdn"

nhémb nhthdh mthc h €& mdu

3.3.1.1. TuanOmgi Kipth@ahayX thanh va ctesXchoc n thang
BInddBE€hng quwamgkothotauy Jjt vathanls~ ch_ ¢ nt

YJu t° Ure Creatinin MLCT
r 10,39 10,46 0,45
Klotho
D <0,001 <0,001 <0,001

Nhdn N@&tg Kl ot ho huy/t thanh t€hng ¢
creatinin, LY ng th i t<€hng quan thudn \



82

1000 y=-851x+ 501 R*=0,15

Nong d6 Klotho huyét thanh
(pg/mL)

Néng dé Ure mau (mmol/L)

Bi Wu 5IT*€h®jgan t uy /nn ntgklotiph g iy J] & vatute enéuh
" nh mh thdn mUn
Nhdn N@étg L. hkKy Bt abha®mhng quan ngh' c|
ure mau (Rz =0,15).

1000 y=2,084x + 305,6 R?*=0,206

Néng d6 Klotho huyét thanh
(pg/mL)

0 25 50 75 100 125
Miic loc ciu than (mL/ph/1,73 m* da)
Bi Wu 6IT"€eh®)gan tuy/n t2nhhgiyJavamMharght K |
" nlb-mh thdn mUn
Nhdn NX@&tg: L h WKy pttchtohm®€hng quan thudn t
|l ¢ ¢cfu thdn (R] = 0,206).
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3.3.1.2. Gid tfichkn L ov& mn g i Klotho huyZ thanh trong phan bM tinh
t ng gif m moc I=c ¢ u thon

1,0

0,8}
E‘ 0,6
2
-~
wn
c
S04}

0,2 L BTM GD 3.5 (AUC = 0,806)

,/ BTM GB 3-5D (AUC = 0,832)
/’ —— BTM GB 1-2 (so véi nhém chirng) (AUC = 0,604)
P ==« Reference Line
0' L 1 L L
%,0 0,2 0,4 0,6 0,8 1,0

1 - Specificity
Bi Wu 71h"€ .g cocnga RQC L h uKyl/ptt htoh an h
trong ghkB@mh dirdng gi [m MLCT

BIngs@i § tr° ¢, ahoyAygttbaghph®n bi t
g [m MAC€Ec giai LoUn Db nh thdn

KTC ni Wnd] Ch"’ n, [n, LH
Mo hinh AUC p . o
95% | (pg/mL) | Youden| n h'Y hi
Nh-m <c¢h_ 0,502
0,604| <0,05 424,2 | 0,217 | 0,81 | 0,400
BTM GRr 1 10,706
BTM Gn O 0,747
0,806| <0,01 390,8 | 0,475 |0,808| 0,667
BTM G 3 10,864
BTM Gnv O 0,787
0,832| <0,01 397,1 | 0,500 |0,800| 0,700
BTM G n &D 10,878
Nhdn Gi&t tr AUC c¢c_,a Klotho ttng dfn
mn, cao nhblt ° m! h3nh phon DbiISDAUBTM C

= 0,832), cho thbly Klotho ¢c- kh[ nktng p
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3.3.2.Miliénquangj an'n g, Klotho huy/fthanhvam ts r’iloth khoang

x€ehng

3.3.2.1So0sanhh gi Kiotho huy/A thanhtheotinhtrngrXloonk ho 8 ng x r
€ toan b nhém bvhh

A A

B nd6M8 ngKldhohuy/Jtht t amg nh-m b’ nh
theor " i | o-‘pinospba n x i
. N 3 Klotho trung
Ch's Phan nhom n % . p
binh (pg/mL)
Gilm
36 15% | 326,49 £ 133,19
(< 2,20 mmol/L)
. B3 nhng hH
Canxi_hc 186 | 77,5%| 379,31+ 149,09 >0,05
(2,10 2,54mmol/L)
TEtng
18 7,5% | 390,79 + 180,48
(> 2,54 mmol/L)
B3 nhng ht
. 190 |79,2%| 389,38 + 152,50
( O 8mmat/L)
Phospho <0,001
TEtng
50 |20,8%| 307,15+ 120,76
(> 1,78 mmol/L)
B3 nhng ht
205 |85,4%| 382,71+ 153,39
(< 44 mmol?/L?)
CaxP <0,05
TEng
i 35 14,6%| 310,94 +111,64
(O 4,4 m
Nhdn N@&tg L, Klotho trung b3nh khtng
canxi m8u hi u ch nh. Tuy nhi®°n, KIloth:
v nh-m c¢c- t2zch s’ canxi X phospho tLtng¢
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Bl nd78 ngkKldhot heo n“ng L, PTH c¢c_,a c8&c I
Nh-m cth B nh t hd LMCK 3
Nhém
(n =60) (n = 150) (n=90)
PTH<150 | TBN n U 552,89+160,49| 431,66+ 156,68 | 343,3% 141,08
_ pg/mL® P p'¥ < 0,0001; p*3< 0,0001; p*3 > 0,05
E | (=192 n (%) 60(100) 120(80) 12(13,3)
€ [PTHO150 | TBN n L 311,74+ 112,79 | 308,55+ 14,46
(@]
E pg/mL® P p 243> 0,05
< (n=108) n (%) 30 (20) 78 (86,7)
p@&b< 0,001 | P®@&b> Q005
Nhdn N @tgKldthot rung b3 nh ppgnhc &4 o phiRAt
c- 1T nghoa so v pgmipm@magl nph-PTH @hl50hdn
Ng€ ¢ 1'4i, trong nh-m | ¢ m8&§u chu k8, K
n” ngKlothpgi . a hai phon .l _ p PTH (p > 0, 05)
400
372,095 153,20 363.30 + 145,97
‘E > 0,05 (t-Test
2 p (t-Test)
E'E‘
éﬁ 200
&
E 100
5
.l

Nhom 25(0H)D < 30 ng/ml.  Nhom 25(0OH)D = 30 ng/mL
(n = 136)

Bi Wu 8IN” n3jKldthot h e o
Nhdn Kh&tn:g

thanht r ung

b3n

h

C - S k

(n= 104)

n" (@H)D tibng
h§c

nteb ~ n h

L.

bm™ m gKtotho hfu ynjg h o
2p(BHD< |3 Op30vng/mMiQy
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B nd8MN8 ngKldhov™ c¢c8c ch”™ s° kho&8ng x<€hng
giai LoYn b  nh thdn mUn

Nhe Klotho | Canxi_hc| Phospho| CaxP PTH 25(0OH)D
ém | n
(pg/mL) | (mmol/L) | (mmol/L) | (mmol?L?) | (pg/mL) | (ng/mL)
ch 50 552,89 2,32 1,10 2,57 43,50 27,80
I
’ +160,49| £0,10 +0,17 +0,43 +13,90 +6,90
497,95 2,40 1,08 2,6 37,30 21,90
Gn 1|30
+151,32| +0,06 +0,18 +0,42 +16,40 +12,60
490,46 2,41 1,10 2,64 38,90 29,90
Gn 2|30
+183,16| £0,10 +0,17 +0,42 +11,90 + 10,00
395,17 2,36 1,04 2,44 60,00 32,40
Gn 3|30
+116,12| £0,10 +0,16 +0,40 + 31,80 +13,80
335,44 2,33 1,27 2,95 115,20 25,40
Gn 4/ 30
+98,23 | +0,14 +0,25 +0,55 + 89,30 + 14,40
319,38 2,33 1,46 3,39 211,30 20,70
Gn 5|30
+128,97| £0,19 +0,31 0,72 +103,00 | +12,20
313,19 2,22 1,80 3,98 710,30 34,80
LMCK | 90
+118,05| £0,20 + 0,62 +1,39 +705,60 | +17,30
p <0,001| <0,001 | <0,001 < 0,001 < 0,001 < 0,001
Nhdn NX@&tg L, hyAgtmolmantfn theo ti]n
thdn mUn, L ng th i Li k™ m v,i tktng
25(0OH)D.
BIndo9N ng L hKy gttthibpba®brn'gi | o4n kho&ng
] S” r i . N“ng L K
0 s
Nhom khoangx €h n S b9 trung binh (pg/mL) P
Khéng cé? 33 22 446,3 £ 153,7
B"nk 1 vy Jfu 69 46 4242 + 164.8
t hd 2 vy Jfu 36 24 356,7 + 137,4 > 0,05
mYn 3 vy Jfu 11 7.3 364,2 + 134,0
4 vy JFu 1 0,7 -
Khoéng co 4 4.4 303,2+ 75,0
1 yJu 29 | 32,2 306,6 + 123,3
LMCK 2 yJu 34 | 37,8 321,4 + 113,4 > 0,05
3 yJju 21 | 23,3 300,5 + 114,1
4 yJ]u 2 2,2 -
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Nhdn x®t :
- nhb'mh thdn” m§nl, Klotho cho t hbly

€ ng yJJu t° r i lo49Yn kho&8ng x€hng L7 ng
nh-m ch€a L4t T nghoa th ng k°.

- nh- m LMCK, khtng ghi nhdn s, kh§c
KIlotho gi_._a ¢8c nh-m c- s~ 1€ ng r i 1«

3.3.22T_ _ ng gmanéhngi KlothohuyAthanhvacacyutXk ho8ng x_ _r
theo nhom Idhh
BIn@®0.B€hng gumamgkotholauy JJjt t hanh
vic 8§c yJju t  tktreom§ mad -xmeHn g h

Y/Ju t
Canxi_hc| Phospho| CaxP | PTH 25(0OH)D

Nhém

r 0,08 10,13 10,11 | 10,37 0,004
B nh th

p 0,35 0,12 0,17 | <0,00L 0,96

r io,1 10,0 1T0,71T0,7 1T0,0

LMCK
P 0,11 0,40 0,28 0,10 0,72

Nhdn x@thb mmh thdKI m8ho t€hng quan ng
PTH (p < 0,001), trong khi khing ghi r
x€ehng khsg8c. |, nh-m LMCK, khlng ghi nhdn
v ¢c8c yJJu t° khog&ng x€hng.
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Nong d6 Klotho huyét thanh
(pg/mL)

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

0
0 100 200 300 400 500 600
Nong dé PTH mau (pg/mL)
Bi Wu 9IT"€h%ig quan tuy/n thopn/gvatPEHarmbng L
ntb- mh thdn mUn.

Nhdn NX@&tg L, hiKy At h®€hagh quan hgwgiblpa
PTH, tuy nhi°n mre-0B?). t<€hng quan yJu (
3.3.2.3. Gia tfick n L ov& Klotlwo huyXA thanh trong phan biM cacrX Io' n
kho8ng x._ ng

1,0 I
0.8} ,//
."?0’6- ///’
>
.E //,I
#’,0,4' //’
0.2} o
,/ Klotho (AUC = 0,655)
Lt PTH (AUC = 0,775)
,/ —-—- Reference Line
0'%,0 0:2 0.‘4 0:6 0:8 1.0
1 - Specificity
Bi Wu 1n<€3ng cong ROC ¢, a Klotho
trong mh@m mMi"'ntg L, canxi m8&u hi u ¢

Nhdn Sxo®tv:, i Kl otho, PTH c¢c- kh[ nktng r

hi u ch" nh t°t hhn, trong khi Klotho cil



1,0 7
0.8}
206} /’
= e
L] e
w ,/
= ’/
S04 o
0,2 /’I
o Klotho (AUC = 0,654)
/’ PTH (AUC = 0,839)
/’ -== Reference Line
%0 02 04 06 08 Lo
1 - Specificity
Bi Wu 1In<€3ng cong ROC ¢, a
trong ptht@ng bpphaspho m§u
Nhdn Sxo®tv:, I KI ot ho, PTH c-
tbtng phospho m8u, trong khi K
1,0 7
0.8} yd
."?0'6 i /',l
>
Q0,4 o
0,2 ’/l,
//’ Klotho (AUC = 0,712)
/1, === Reference Line
0’%,0 0,‘2 0.l4 0,‘6 0:8 1,0
1 - Specificity
Bi Wu 1Z2n€3ng cong ROC c.
trong @ R@mHME&RUE 150 pg/mL)
Nhdn Ne&tg L., Klotho huy/Jt t
trdYng ttng PTH m8u gi_a c8&c b’

89

gi

Kl ot ho

(> 1,78 1
§ tr’ P
ot ho ch’

a Kl ot hc
hanh c¢- |
nNh nhon ¢
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3.3.3.Miliéenquangi an'n g, Klotho huy/Jthanhvamd A X €hng

3.3.3.1. So sanh@ g i Klotho huy/ thanh theo phan loimot i X #igac

vit r2 Lo

BIn@l30 s §8nhkKlethohgy Jt gt hant&c nh-m b’ nh

L, x®€Hhgc&c v tr2blohkhEdriBmea®) * nh-
V' tr| Nhémb nt N n g Kldtho

n % p
Mn X nhan trung binh (pg/mL)

Lo«ng x 10 | 111 347,69+ 102,79

CSTL Thi Ju »» 25 | 27,8 360,05+ 135,70 > 0,05

Bsnh th 55 | 611 345, 85+ 114,53

Lo«ng X 20 | 22,2 358,57+130,79

CXn Thi JJu »» 40 | 445 338,40+122,99 > 0,05

Bsnh th 30 | 333 359,75+105,73

Lo«ng x 10 11,1 316,18+ 94,38

To" " n Db Thi Ju y 32 | 356 372,30+ 138,63 > 0,05

B3nh th 48 | 53,3 342,18+ 107,45

Lo«ng X 21 23,3 359,02+ 127,49

Toan than Thi JJu x 42 | 46,7 337,02+ 123,02 > 0,05

B3nh th 27 30,0 361,96+ 105,93

Nhdn K«h®tnig ghi nhdn s kh&8c bi t c¢- 1
gi.a c8c nh-m mdt L., x<€hiibg nthlit QBB mdn
(p > 0,05).
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BIn@230 s&nhkKlethohgy Jt gt hant&c nh-m b’ n
theo mdtt 4i «&®hny tr2 Lo kh8c nhau

v tr Nhém N n gKldtho
n % p
Mn X 5 s
: b nh n trung binh (pg/mL)
Lo«ng X 18 | 20,0 269,50+ 106,54
CSTL Thi Ju »» 31 | 344 328,78+ 142,62 > 0,05
B3nh th 41 | 456 320,58+ 99,12
Lo«ng X 33 | 36,7 292,85+ 133,03
CXn Thi JJu » 40 | 444 321,19+ 110,37 > 0,05

Bsnh tth 17 | 189 333,85+ 104,72

Lo«ng x 19 | 211 255,99+ 110,28

To"n Db Thi Ju » 30 | 333 346,57+ 117,96 < 0,05

B3nh th 41 | 456 315,27+114,24

Lo«ng X 36 40,0 297,91+ 132,46

Toan than Thi JJu x 40 44 .4 319,45+ 106,18 > 0,05

B3nh tt 14 15,6 334,59+ 114,40
Nhdn ,x &th:- m LMCK, kh!*ng ghi nhdoy §t Kk
thanhgi . a c8c nh-m mdt L, x€hng tUi hfu h

b, x€hng L%¥%i, Klotho thbBlp hhn ¢- T nghc¢
|l 499 (p < 0,05).
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3.3.3.2. TuanOmgi Kiptha@hoyX thanhvanmot i XX ng
BIn@3BE€hng quan gi.a n ng L, Klotho h
vaTscore tYi c¢c8c v tr2 Lo theo
Nhom B" nh t hdn LMCK
nHc Li Gn -53
V' ot Bi /]n r p r P
Mn X 0,03 0,77 0,13 0,24
CSTL :
T-score 0,01 0,89 0,13 0,24
cxn Mn X 0,004 0,97 0,12 0,25
’ T-score 0,02 0,86 0,12 0,27
Mn X 0,00 0,96 0,12 0,27
TBXn ’
’ T-score 0,02 0,83 0,11 0,31
Nhdn Kch®&tnig ghi nhdn m i t+<€hng quan ¢
Kl ot ho huyJ/Jt thanhscvorie mdki Lc § cx @bngthrv”

t h dn GmB&aLMCK (p > 0,05).

3.3.3.3. Phén tich fi quy mX lién quan gbanth g i Klotho huy/ thanhva not

Lix_  _ng
BIn@dBhon t2ch h¥i quy tuy/n tz2nh
v mdt L-sco€kndg diTc8g&c v’ tr?2
Nhom |V'  t [ Bi Jn| H3ng |H s R R? p
; CXn | MnX 0,643 0 0,004 0,972
B n T-score | 11,685 0 0,019 0,857
inz ‘: TBXn MnX 0,797 0 0,006 0,958
an - T-score | 10,957 0 0,023 | 0,001| 0,833
5 CSTL Mn X 0,920 0 0,019 0,773
T-score | 10,665 0 0,014 0,892
CXn | MnX 0,53 0 0,121 |0,015| 0,254
T-score | 12,513 | 0,001 | 0,108 |0,012| 0,312
TBXn Mn X 0,667 0 0,142 | 0,02 | 0,182
LMCK T-score | 11,764 | 0,001 0,13 |0,017| 0,221
CSTL Mn X 0,814 0 0,119 |0,014| 0,265
T-score | 11,707 | 0,001 | 0,115 |0,013| 0,279

L hn
Lo

t

l



Nhdn xét: Phan tich’hi quy tuyh

c- 1
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t 2 n fih kibhgreholy m' i lién quan
nrg kéogpa Nn ly, Kiotho huy} thanh vart | X € h n i T-bcore

tdcacvt r 2 cftha nhémb nh thdh mth 3-5 vanhémLMCK (p > 0,05).

BIn@sBhon t2ch hYi quy logistic Lhn bi
v t3nh trYYng | o«ng x€hng theo
Nhom Bi jn B p Exp (B) (OR) KTC 95%
B nh 1
. Klotho | 0,001 | 0,689 1,001 0,997i 1,005
m4yn Gbn
LMCK Klotho | 0,002 | 0,316 0,998 0,994 1,002
Nhdn xét: Phantich’hi quy | o djhiklkéng cho tH i mliérbguan

c- 1

nry kéogba Nn Iy, Kliotho huy} thanh va tinh #h g
hai nhomb nh thdh mth 3-5 va nhém LMCK (p > 0,05). Gi4 tOR x5b X 1 cho tho}
Klothokhongln h "M L ®lifjg rkg uy

c h

| o«ng

| o« ngl x€hn

3.3.4.Cacyut liénquanl, cld v in'n g, Klotho huy/} thanh

3.3.4.1. Phan tich il quy cac Yyu tXI i ° n

& uCa g i Hlotho € bvhh nhan

x€ehng.

bMhh thon ¥ n ¢ h3c mau |

BIn@geBhon t2ch h¥i quy tuyJ/n t2nh Lhn |
Kl ot ho b nh nh©n b  nh thdn my,

Ch" s’ Hung|H s/ R R? P

Tu’ | 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
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-

C

Ch" s’ Hung |H s| R R? P
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’ | € ng r i | | 452064 |137402|10,212|0,045| 0,009
MnX 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

C&c ph®n t2ch h”i quy L i v.,i mdt L,
nh©n b nh thdib. mdn giai LoUn 3

Nhdn CO®t/Ju t° c¢c- t8&c L, ng c¢c- T nghoa
Klothol ~  themogiobinure,creatinin, MLCTvaPTHs = | € ng r i | c
x€ehnhgpng L- DbiJn ¢c- h s t SARFEOPH,an c
nghoa | 06%c s L AmagKlotholi® gdo8 ML CT ,credtinin] p t
(R2=0,166),ure (R =0,150), PTH (R= 0,113) hemoglobin (R=0,077) s~ | €  ng
r i loUn kRe@UI3yv X Shmiglp ( RA=HMW37). " tu i (R
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BIn@7Bh©n t2ch h”i quy tuyJ/Jn t2nh La b

Klotho ° b  nh nh©n b nh thdn my,
cnt s Hung s'| H s’ t -
(Ch€a chi( ChuXn
Hung s 307,517 3,061 | 0,003
MLCT (ml/ph/1,73 i) 2,172 0,487 4,583 | <0,001
Hemoglobin (g/dL) 71,357 70,027 | 10,188 0,851
Tu i (ntm) 0,171 0,014 0,202 | 0,840
Nhdn Vx &t :h’ s t<€ehng quan chung R = 0,
Hemoglobin v™ tu" i gili th2ch Liotho. kho

Trong ph®n t2ch h” i7ygjwy tt uy/ ct 2xn8hc Lh m h
kW Kldjhw(p < 0,05). Tuy nhi°n, trong m! h
| 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€ ¢ 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( nlt +#iBQr,517
KJt qul 27dhobfFh&ly3 MLCT c¢c- h' s’ Bet:

nhblt trong ba yJu t°, cho thbly Kibtioy | -
Ngo" i ra, trongbpme@n3M2Eh dihmg bd Jjnt €hng
v, Klotho( R = 0,454) v° gi [Ii t hklothd, trohigekhic 2 0

Hemoglobin v™ tu i ¢- t8c¢c L, ng rblt nh,,



3.3.4.2. Phantichfiquy cacyu tXl i ° n

bMhh nhan IXc mau chu I8
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&p oCh gi Hlotho huy/ thanhe

BIrn@8RBho©n t2ch h”i quy tuyJ/Jn t2nh
Klothohuy /JJt“ thanh nh®n | ¢ m§u
Ch's Hags |H s B 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 | 0,009 | 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 | °‘€Eg riloh kho8n| 30,933 | 6,031 0,046 | 0,002 | 0,666
Th i gian1 ¢ mau 347,247 | 10,729 | 0,249 | 0,062 | 0,018
TH i gianphéat hin BTM 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 xét: C6baypuf t §cngl c -
Klotho, bao ‘gm hemoglobin, thi gian 1 ¢ méau va thi gian phat hin b nh thch

L hn

c hu

I"'ngghkoa(pirkng),L05)

l



97

mh. Trong L -, "ihetm@tgrd §nlbohiha irklotho (R = 0,339; R2
= 0, 115), ndghes nlg KlbtHo c&M is° n Jjyheraoglobih.
Ti/p theo la thi gian 1 ¢ mau (R2 = 0,062) va cucuing la thi gian phéat hin b nh
thch mth (R2 = 0,048)

700 y=30,38x-13,57 R =0,115
®
600 ®
°
500 °® °

Néng d6 Klotho huyét thanh
(pg/mL)

Néng d6 Hemoglobin (g/dL)

Bi Wu 12Y¥€Bng quan tuy/n t2nh gi_a Klotho
Nhdn _x@&th:- m CM@K,L n Kl otho t<€hng quan

ao

k° v, i n ng L, hemogl obin m8u, tuy nhi

C

700 y=-0,73x + 347,25  R*=10,062

Néng d6 Klotho huyét thanh
(pg/mL)

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

Bi Wu 14F¥€Bng quan tuyJ/Jn t2nh gi_. a Klo
" nh-m LMCK
Nhdn NK@&tg: L', Klotho t€hng quan ngh' c¢ch
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| > ¢ m8u nh-m LMCK, tuy nhi®°n m ¢ L 1
700 - v=-0,61x+ 371,10 R:=0,048
600 ®
500 ® 8 é
400 e 9 ° )

300

200

Nong 44 Klotho huyét thanh
(pg/mL)

100

0 50 100 150 200

Thei gian phat hién bénh thin man (thing)

Bi Wu 18f€Bng quan tuyJ/n t 2 nphhS8gti _ha Kl o
b nh thdmhm&n L MCK
Nhdn xét: N'n g, Klothohuy} t hanh t ©hm gc -qulamyn qitgd:

ké v i th i gianphét hin b nhthdh mth* nhom LMCK, tuy nhién mc |
guan yu (R2 = 0,048).

Sau khithc hi nphantich’hi g u yh vli ba bifniHemoglobin, thi gian
phéat hin b nh thch mthva th i gian1 ¢ mau, K} qul cho thyy bi/h s th i gianphat
hi nbnhthhmtheéhin “hg® a ngtuyh . D oW [iblptind n ‘nhga

t€ehng

md hinh,bins n "y’ cth& th]braghuy} & p t © m Jitqu Egoygau v -~

khiQchnh nh€ sau:

BIn@aBhon t2ch h”i quy tuy/Jn t2nh La bil
huy/Jt°  thamh nho©n | ¢ m8u chu k

ch' s Hung s’ H s’ t )

(Ch€a chul (ChuXn

Hung s 238,123 1,478 | 0,143

Th® i gi a 10,655 10,22412, 1 0,033

Hemoglobin 26,180 0,292 2,905 | 0,005

HATTr 12,084 10, 15711. 5 0,135

Nhdn

X ®t :
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V.i h s t€hng quan chung R = 0,413
ms§ u, Hemogl obin v huy/t 8p t©m tr €hng
I Klotho. Trong ph©n t2ch h”i quy tuy]
c- [nhch€l ngmghoa th ng k° LJn n"ng L k6 |
m: h3nh h”i quy La biJn, ch” ¢, n 1 4i ¢
huy/Jt 8p t©m tr<€hng khlng b La c¢c, ng tt
Klotho (p[ANOVA] < 0,001).

Ph€hng tr3nh h”i quy biWu di_ _n m i |

N'ng, Kl ot ho (i0g/6mBI5)i I=gTclanNMm&lu (ths&ng) +
Hemogl obin (g/dL) T 2,084 I HATTr ( mmHc

K [gblng2%.hobft Hemog!l obBat & - = hh, AHh2 |-
trondu bta8 cyp glpl KI ot ho. b[Nga 2i8Hempgl obi n ¢
t €hng qubhin ( Raec O[M 388%cc ul'll, Gi%, ir ghicg nk h i
m8uligith2ch h@y2%Kgotho,Jc8&§p hOm trhng
2t v’ ag > f@mmhng i g t ha cm! chPBhrgh Ok Wdk. Do
Hemogl obin (pi =giieamn@m) (v  =tMmM, ©33) hghd
tmg k¢ Eh mg@hlL shay_ at Kl.ot ho
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Ch€ehng 4
BAN LUx N

Qua nghién cu n'n g, Klotho huy/} thanh va i lién quanv. imts r i
loch kho&8ng x€hn gqg@ghiéh cu, cBUBEOI &b mt s ban luh sau:
41.0nC gMC, An ITH NGNGHIENC U
4.1.1.nH MWhichungg a “il * hg@ghién c u

nH  Mh vQtu i ¢ a cac nhom nghién cu

Trong nghién cu ¢ a chung toi, tui trung binh ¢a nhém chng 160,02+
9,52 nhém bnh thdh mth 1464,17+ 15,26va nhom LMCK 1862,20+ 1491; khéng
c6s khacbit c - T naoké Qi agi & Bnhom nghién a (p>0,05).

So sdnh vinghiencu tr oo tgiitrusg binhca ch¥wng t 1 o
NghiéncugaNguynHu VI @Q@narrgg FGF23 va milién quanv, i cac
riloth kho&ntgr X hamad th 6 4 i khge®thh (nhém chng),
88bnh nhon BY MBg iLgai Fa i 50 ccm&@ava b1'mh nhan BTM
LMCK cho thBy tu i trung binh nhdbmchng | © 50, 33 N dn6uy 58,
|a 54,8 + 14,62 va nhém LMCK 1&2 49,23 + 14,31, khéng ckrgicbit T ngghoa t
ké gi a cac nhom (p>0,0%Y]. Nghién cu ¢ a Nguy n Hoang Thanh VamQn’ ng
I, betacrosslaps va hormon tify och giap” b nh nhan bnhthdhmth githi Lo
cu i trén 186 bnh nhan,’gm 5 9" imhgnmxhng, 61 bnhnhalB TM g ithe5i L o
I’ @ tr blot nva 66 bnh nhanBTM LMCK ghi nhh td i trung binh nhém cng
| = 47,03 N QLtBh[dBtHh Ja 54074 + 18,60 v nhohMCK 13 48,94 +
14,45[10.Tr ong k hd nghiegncuquact]ldcotii trung b3 nh
hotb t €©hn g, i ¢hidb Wigracgl Sarah Seiler nghién a n'n g, Klotho
huy/J thanh trén 321'm h n h ©n BYY M Phg Lgai Fa 4 chal'thsy tu i trung
binh ¢ a b nh nhan |1a 65,5 + 12 [1.28]. Nghién cu ¢ a Ling Yu vQm' i quan h
gi aKlothov ©  xah, ry mth trén330 b nh nhanLMCK ghi nhdh i i trung
binh ¢ a b nh nhan la 63,43 + 12,76 151].

Tu itrung binhtrongnghiéneiga ch¥%ng t ! iicact@gitrdnthn s o
n &, coth\do b nhvi nnghiéncu | * ldc khoayinhiQi b nh nhan In tu i,
cungvivic chtinckisefec $ b, Lomwvachkl "hgEc m&we L€
clithi n, gitip kéo daifuth . Cac nghiencuquctJcotii trung b3nh ¢
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thWphln anh khac bt vQdcht va h thngy ¢] Tdila yJuf quan trng [nh
ha g t’ing BTMIvabih ch ng CKD-MBD; n°'n g, Klotho gifm theo tui
dogimbMihin gen v~ ttn'gt]bsd mgahshsVi \aix ty i thang a
binh cao trong nghién a ¢ a ching tdi c6 tgop phn gili thich nn g, Klotho
thid , Foll t° nhom LMCK.

nH Vihig itinh trong nghiénc u

VQphan gii tinh ¢ a nhém nghién a1,” nhém chng c6t I nam/n 1a 30/30
(50/50%), nhém ‘mh theh mih 1a 93/57 (62/38%), nhémd mau chu & 1a 46/44
(51,1/48,9%). Khong co6 s khac bitc - T v@gg iliighai a cac nhém nghién a.

Kifgun~ "y t @bwnignhi@ nghiéncu t r om bighién@u ¢ a
NguynHu VI Quadnt!l gamigiiahifn L a ntem 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 nhém chng[7]. Nghién ¢ u ¢ a Nguy n Hoang Thanh Van chobb t
I namgii c ao ghitvrit ngcng 100 namva86nt [ n trongtng
nhom c6 s khac bit, nhémchng ( 4 4, 0 7 @)tr, blof h (39rB4%)j va
nhom LMCK (54,55%)Tuy nhién, il nam n khong co6 s khéac bit trong 02 nhém
b nh[10]. CActac ik h § ¢ c | /hau tcehonmk © { 18oang i Bo
nghiencuchc n t fjgechigpy BNsuyththmth githi 4L o'kea L €
mau chu Bcot I n /nam= 65/99[1]. Cac nghiéncuquct]c | ng Jkgofo K
t ‘©h n Nghién c u ¢ a Rotondi c6'tI' nam va n kha can Bag v i 37 nam va 31
n trongtngs 68 b nh nhar[125]. Tac gir Sarah Seiler ghirdmt | n gi ithEp
h hn LVBchign 3&9%'tng S b nh nhan, vatl nay khéng khacbt L 8h g k
gia c¢ §c thginhatich méd128].

Nghién cu ¢ achang tbighinght | nam/n k h § t@dn migdbm Ehng
va nhéml ¢ mau chu 8, tuy nhién nhémb nh thch mth, nam giichim €4 t h
(62%), dadghiégcut t r ong e, phuhg g idich tnb@h thch
mth  trg@p namgii.Phanbgii t 2 n hican®agn ghdri LMCK va
nhém chng gitip Wh chjsai s doyu t gi i.

nHb Mthich's BMI ¢ a cac nhom nghién cu

VQch' s nhan teb ¢ a nhom nghién au, chiing téighi nhah BMI trung binh
nhombnhthdhmth cao h hn ¢ i-nhdm chng vagredm EMCK BMI
trung binh ca nhom nghién ai IFn "kt l8nhém chng22,78+ 153, nhdm BTM la
23,67+ 2,82va nhom LMCK [322,80+ 2,8 kg/n?. KJ} qul trén, theo chdng toi, cé
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thW i ° n Jjgngayén nian chinhgayrhthdhmth | ° L &nmg t mEEL €
L'i kicacrivlothchuyd h- a nh©htjchg Bdi©an., d
Sovicacnghiéncu t r omBMItrog nghiéencugca ch¥ng t1i C

Nghién ¢ u ¢ a Nguy n Hoang Thanh Vanho thsf khéng c6 s khac bit L 8 g kK
vOBMI gi_ a cac nhéonv, iBMInhdmchng 19, 51 N Qatr, bfoAnlanh - m
19,52 + 2,25 va nhém LMCK la 18,76 + 2,83%0,05)[10]. Nghién ¢ u ¢ a Nguy n

Thanh Minh ghi nbh s khéc bit gi a BMI nhém bnhla 21,71 + 3,25 va nhom

ch ngcotr s 23,46 + 2,53 (i 0,05), s khac bit nay tac di cho rriag” BN LMCK

c- titng Yukhi;h BNu crh 8§ n L tkn [Tmopiatith érotintcihg

suy d.ingdnmd €caol5].Ch's BMIv. apinéanhtinhtthg di mgh d€
v alayptf t i ° ngsingxon b nhnhan BTMT cac nghién cutréncho thsy

BMI ¢ - . nxygu t{ntepthdgiannh s quantamni@u h Fin dii mg d€
v " Qulkii n kinh t]cli thi n. BMI thep* nhém LMCK pho hp v i tinh tchg A

kn'i ch v~ _siqudp chil thadh kéo dhi€ac nghiéncu ngoc¢,i @& c L
t “@g nghién cu c6 ch s BMI kha cao. Nghién au ¢ atac gi Silverio Rotondi,

BMI trung binh ¢a b nh nhan la 27 + #125]. Nghién cu ¢ atac gi lvana Pavik

vQn' n g, ¢laKlothot r ° n BN BY Mihg Lga ¥a5 tha'they BMI trung

binh28 + 6, tuyv *~ o  gth BTM méich’'s BMI cé thwkhac nhalj119]. S khac

bi t nay cé tMphln anh tWrthg dan s (chau Auva Bo M: c6t | béo phi cao
hhn), nguy°n ngdgpon §8 T Mghi€oghiEvEskhac nhau trong

chllL di n hngd €

Nhin chung, nhém nghién a ¢ a ching t6i'gm b nh nhan c¢6 {ui trung binh
cao,t I namgii hhi c aio ghivaBMs$tangbinin 'nh. Nhn gho L
\th nay piin = 8§ n h B #4m@TM th Vi’ t Nam va la @ tfng quan trn gW L
phantichst h a yn nlg  Klotho trong cac pfn ti/p theo.

VQtiQv ¢ hghién cu ¢ a ching tdi ghi néh b nh nhan BTM va LMCK ¢6
nhiBnhn@ | i ° Hh tifhurédd ntitheh méh, ibd | 1}t nSgp , h ulys
t h §ong,b@htimnt h wgu.L TiL dlgpvhaddynguyén 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
aptrén bnh nhan BTMEVI't Nam. n&§g-nghu§dé nl € Fuggdy h " n
BTM - chi/m 45,3% nhom BTM va 37,8% nhom LMCK, t € hgwg nghién
c ug aSeiler (39,4%)128]. T I b nhnhanconi m§ u ¢ Haqut lfnm kve L
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la 10,7% va 8,7% nhom BTM, va 20% va 6,7% nhom LMCK. Nh ng b nh ly
nQr nay co6 th\gdp plyn lam rHag thém Ti loth chuyw héa khoang vin h * g€
giantip JjLm c Klotho.

VOm ¢ | KiVkh soat huy} ap, chung toi ghi nekh huy} ap tam thu va tam
tr€hng tfnu hlglls, 757 10,38 va 71,42 + 8,93 mmHghom ch ng;

130,03 + 14,62 va 79,40 + 9,54 mmHghém BTM; 147,33 + 17,34 va 84,44 + 8,63
mmHg" nhém LMCK (p < 0,05). TI' t £ n g/ 4b kh§ng Kith soat 1a 46,7%

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

Huy/T ap tdm thu trung binhnhém BTM ¢ a chlng toithp  h h ninghién v
cucaNguynHu VI Quang (145, 97 KH®58g,T8aBh mmH
Van (150 + 26,44 mmHgn h - muttblo ¥ n). S khac bit nay cé th\lo nhém
cachingtdibaogndbnh nhon BY%Mvagikaihufl osp "¢, n L
kiWwh soat tt, trong khi cac nghién @ trénchy/Jutdp trung v~ ¢h BTM
ti/p trivi hab g i Ya ¢ui. ' ohém LMCK, huy} &p tam thu_ca ching t6i kha
t €ehnmyviNguynHu VI Qu an g7,37 rindHg),v3 BguyiNHoang
Thanh Van (143 + 19,85 mmH§J], [10]. Cac nghiéncuqictn h€ Yan Li n
Li ng Yu o huyf 4pgtdmithutringbinhabnh nhon LMEK da
t 139, 2 N 1514 22am$0R mihHEP9],[151].

Trong b nh thdh mth, huy} ap khong Kith soatlamdim nhanh MLCT v
nguy whgtmnmth. DoQtiefn €©u tdhlap (¢t ¢hiimen
chuy, cchth, thw, [ itiwivacH]Jl, £ n [ngmd i WJIIm ganh kbg huy} ap
vaoVv thdh., nh- m LMCK,/} t &pnggt hi@y in o @re v tigl
| “@g kho, tichtdch hdbviemnth t 2 n Hqunl | il/u Kt @m kikh soat
thwt 2 ¢ Qi chniliQu I ¢ méau va phi h p thu c.

n"iv ith igianl ¢ mau ching t6i ghi nehth igianl ¢ mau trung binh @
nhom LMCK 1a 46,26 + 40,31 thang, vkhol[ngth i giant 3 t hfnd 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 k4o ca tac gi Nguy n Hoang Thanh
vanv ith igianl cmautrungbinh1d 7, 94 N 34, 1B thsh§mg nh
ghi nhch ¢ aNguy n Thanh Minha 71,63 + 47,54 thangp],[10]. Th i gian] ¢ mau
kéod " i " ntgh @ itinhkihgrs uy  dinmh d® «n gilodedhoang v °
X €hmgngyut cOthN i ° n Jjggim KlotHb. S khéac bitvQth igian] ¢
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maugi_ a cac nghién a cé tAWkuBiphatt tu i kh iphatlcmau,cil “h & c ht m
socv © Qultfil ¢ mau céac trung tams tuanth L@ tr ¢ a nig@hvatinh
trthgd i n hngd len g ~nhtkén thea, al’i ° ng@ghién cu.

n"iv itinhtrtngthi/umau, L ©y thgph bif trdng rghiéncu g a
chang téi, yi n'n g, hémoglobin trung binh 12,55 + 2,06 g/dinhém BTM va
10,76 £1,32¢g/dL nh - m L M) K hn nnig (1892 e b,30 g/dL; p
< 0,001). Khéng 22% bnh nhan BTM va 44,4% Inh nhan LMCK b thi/u méau
m ¢ . L a JAinHhg. K qul© nhém LMCK phi hp v i nghién cu ¢ a Nguyn
Hoang Thanh Van (hemoglobin trung binh la 10,83 + 1,53 didl]) Nguy n Thanh
Minh (hemoglobin trung binh 1299,9+17,7g[6}, cl ng nh<€ugi&c ng
t/]¢ a Liu va Shimamurl01], [129]., nhém BTM, nn g, Hemoglobin trong
nghitncuga ch¥ing t!jickctodithihomn g onth®o dans
nghiencubaogmd BT M g i%ali 2, khio ¢ hemoglobin ¥ con trong gi
hth b 3 hry. Nguyé® nhan chinh gay fnimau b nh nhan BTM 1a dim §n
xuHl erythropoietin, mt hormon kich thich,ty  x ‘€% aqg du. Ngoai ra, rhtl
mau trong qua trinh £ mau ( nhém LMCK), thiu sty viém n¥h tinh va suy dinh
derg c i ndnlagnten tipn thém tinh #hg thi mau. Vic Q@ bag
thu c kich thich¥b Aing Fu kT h pb sungsb L <« chingminh gitp € thi n
chi *hg@ucsngvagimbihc timmkh. Thip m&§u k ®o &ién c i n
qualmglinnng Kl ot ho t hJ/wigm vq strass axyhhoa h
4.1 H2 thivQch ¢ n t ahg; at i * hg@ghiénc u

VQch ¢ n tdn (ure,tcieatinin, MLCT), chiing tdi ghi @’ nhom BTM,

n'n g, uie va creatinin trung binfd " 810,97 + 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. MLCTmi
dfn theo tn trivd B nh, t 99,63 + 13,31 mL/ph/1,73 m2g i ath 1 img 9,90 +
2,38 mL/ph/1,73m2 gi ath5.Viocphanbbnh nhneg@ulis githi Lo
gipchovic so s gnMhigéncu. r» r " ng v~ _c- LT
suy thch. So sanh M cac nghién cukhac, K qu nhdmBTM¢a ch¥%ng t 1|
I ng v i tac gi” Seiler (MLCT trung binh la 43,8 + 15,6 mL/ph/1,73 j#28] va
Rotondi (MLCT trung binh la 45 £ 21 mL/ph/1,73 ni#R5], trong khi cé s khac
bitvinghiencucaNguynHu VI Quang (creatinin t
289,12 pmol/L) ch y/u do nhém bnh nhan trong nghién a nay bao’gm b nh
nhanndb BT M Ehi3i& [7]., Lrdhdm LMCK, ure va creatinin trung binha
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chxungdt24,89 N 7,91 mmol/L v~ 908yi46 K
b&o cao ca Ling Yu (creatinin trung binh la 870,94 + 203,81 umo[A31]n h €n g
thgy h R gul & a Nguy n Hoang Thanh Van (creatinin trung binh la 1015,86 +
325,27 umol/L)[10], piin anh mcsuygimch ¢ n tdh gbgt B nh nhan chy
thdh | ©u ntm. Nh3n chung, ngch® guancmgtengi ni n
L8§nh githgsuytadn hvnthr Livg@Qiltri. Xungbi® MLCT v~  t#
creatinin khong ctchottym ¢ | Whtrivib nhmaconco™ i ° n Jugimn L
biwi hi n Klotho, géppFn | " m t £ nigothnCD-MBDc h
41.3nH Vihi'iloth Kk ho §n g ax #h hgRgh#nc u
4.1.3.1.Canxi mau hiMi chah
KJI qul nghién cu chothyy n'n g, clnxi 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 LMCKgmrdiv 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 cii Hol. t r_€n 8 TM Ehicaiiva [Hho
h ‘&g ¢ a qué trinh’ Ic mau lau dai. Vic nhom BTMconn g, ccanxi cao
nhém ch ng c6 th\dlo nhém nghién autdh h pb nhnhanthuc g itali2, dhe
ntnercantfot n ,“ngthi ° & K sung canxi heb vitamin D sm cung cli
L di n hngtite
So v i cac nghién cu khéac, K qul ¢ a ching t6i cé mt's khéac bit. Nguy n
Hoang Thanh Van ghi rh canxi hiu chinh® nhém BTM la 2,07 + 0,36 mmol/L,
thth hhn nh-m LMCK (2,40 [f0.0T2Ddnmmdcklhil ;L -
Thanh Minh béo cdo canridau" nhdmLMCK thgb h h n  nng (2/09 cO%4
mmol/L so vi 2,21 + 0,34 mmol/L; p < 0,01p]. Rotondi bao cdo canxi trung binh
‘ BTM kh& cao 14 2,35 + 0,15 mmol[l25], k h § ~ ng@ hki} gu[ ¢ a ching
ti, trong khi Liu ghi nlah 2,08 + 0,16 mmol/L, 9 h hn  nrig (25 09
mmol/L; p < 0,05)101]. M, ts nghién ¢ u ghi nkdh canxi mau cao nhém LMCK,
cOthW i ° n Jlgsu @ mg d€h 1 c giau canxi, s d, ng thu ¢ gda phosphate Hd
vitaminDhdt t2nh tr oQntgritph§ kthrodmly [xiehhéng ¢ h o
Nhin chung, nn g, canxi° b nh nhan BTM va LMCK clu[n h * mg®
nhiuyut nhdmédt h-a vitamin D,nphaphlmsgu P@ HL, i h
tr . K/} gul ¢ a ching téi nah mthh tinh tthg giim canxi’ LMCK va tfm quan
tr nggagunlyCKD-MBDWIIm nguyhchhgtimimtch v~ x€hng.



106

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 b&knhom. 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. Ttng ph.adsHilhtt €nsatdmantmg tromy CKD
MBD, babngtint gilm baitit td thch variloth Qi hoa lgd thu € ru t., giai
L& FL, PTH v~ WGEROY, pthogp o  ng;tuy hhién, khie
mclcduthdhgimnbh g, /néyswyu, o JL t tng phospho n
v " ° ng€h giap th phat.

Sovicacnghitncuk h&8c, mgu th@g phosnbdt/msu k
trivd | u 1cnghi bhh@. Tac gir Nguy n Hoang Thanh Vamao cdo'nn g, L
phosphanau" nh- m LMCK |~ 2,49 KN 0, Qa bfotho | / L,
(1,89 + 0,57 mmol/L; p< 0,001)[10], trong khik/} qui ¢. aNguy n Thanh Minhia
2,14+065mmol/lL nh- m LMCK, ‘d¢dsoqinhdmrchng¢l,14+0,21
mmol/L; p< 0,001)[5]. K/} quf cac nghiéncuqu ctjc I ng Whautch@ 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/Lj101]. K/}
quca ch¥%ng Ttngii t gy €lh ung s phosphagy nhom
BTM thgd h h n\Wlo ohi binthnhan gi athliPoonkintng . bt tr
phospho m8§u nhdm@MCKigtarigp 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, phmgsitheo timEWb rt b nlgi thBd dht
trongbnhsinhCKBDMBD. D% Q&inc -p h@hivalkiwh soat, hiu qu
vconhhch]chotty L ©yctieudn m€eu [niythrbchglih g £ na n g
biijnhchng x€hngtthv™ tim m
4.1.3.3.N gi hibrmon PTH

KJI qu ¢ a chang tdi ghi dh ' n g, PTH cogia tr trung v Khac bit ré r t
gi a banhém: nhém BTM ddung v 1a52,53pg/mL, thigp  h h n WEo§ nnhomk
LMCK (44255 pg/mt. p < 0, 001) nh<g @1,20pg/oL; pvn  nh
0,001) . Qumdy plfn anh tinh tth g t B BT tht phat r6 rt* b nh thh giai
L Bhcui.
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Sovicacnghiéncu t r ommhomB&EM cachingtéicOPTHHY h hn,
nh€ MdHuwy VI Quang (121, 39 f Heahg@ThabhVap g/ m
(228,05 + 172,55 pg/mly],[10]. N'n g, POHthg h h nManhiQ b ih nhan
¢ achingtdi gi aths m,khiCKDMBD c Hp@@mvaichec ninghpt
vitaminDwh bfotn . ‘M#@homLMCK¢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/mL]B],[10], c6 thMdo's k 2 c h T ihy%xh Giap &ée dai,

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

d, ng thu ¢ gcb phosphate gia cac nghién ai. Kif qul cac nghiéncuquct]c | n g
ghindh xungh€ €Hmughotlsy PTH faothpedhBlMati L o
143,5 pg/ ML 488n ) plidlinPasapghirbéo)cdo PTHNhOm
LMCK | ° 417,77 RN 347, 3ng[118]g/ mL, cao hhn

Ttng P nd butr @\Wuy tri can Bag khodngcdl, nh€ng k®
SEd /Jtbn h  x €©h n gW cab va vai ioa Beh mau. Vic theo ddi va Rivh
so8t PTH L-ngt vtari@tm@KDEMBCh en c¢ h
4.1.3.4N 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’ngHKé (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 Mg
thu kémt chJL, £ n th chijti/p xGc anh sang Hutr i va mA protein gh K/}
vitamin D., b nh nhan LMCK, tinh ¢hg viemmth va thi ¢ gda phosphate Hd
corticoster ofndsl "~ an ‘ritghugdy -h@d vimmin D. THU ht
25(0OH)D gay gim t ng h p calcitriol, # J/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, c
ng/mL; p < 0,001]5]. Tuy nhién, NguymH u V1  Qlbaorcap mk 25(0H)D
“BTM che€am8lu (22,53 N 11,22 ng/ mL)Qu v"™ L
thgp h hn nny (3537 B,46 ng/mL)7]. Cac nghiéncuquctjcl ng cho
Kfgk h: nggni , nh<€ Rotondi ° BIM [1275vdPavikl , 1
ghinhdthm ¢ 25(0OH)D BT M g i4ali5 QLo k h ! [alg]. L
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K/ qu ¢ achingtdichotfn'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 thanhttg hdt | nfj va a6 Ji'tich §
25(0OH)D trong tfin hoan; ngoai ra, 25(0OH)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 miUpxicyvidnhsangmbtri , gthaBTMov"™ phe€
ph§&p’ rdgak I/ k h t hrg nitrong KT qu [70],[134].

4.1 Ht Mhimd | X€hng, | o«a gl xnghghién ca

KJT qur nghiéncu ¢ aching tdichotf Mn X t r ‘unhénb hhthahh

mhGn i8 cao hhn rHhtH dacat WiCrk2 lthey. nh@m BTM,

Mn XY E€STL,toanb X n v~ f& X hl&1,948 + 0,193; 0,795 + 0,164; 0,644

+ 0,141 g/cmz, trong khi nhom LMCHKn * 1t 1380,864 + 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%

Va2 22,2% % CSTL, toanb Xn v ° CIXthiu & ©Fnn ‘gt 22,8%, 35,6%

V' 44, 4%. Trong Y9B®B, cBN2 BTM%gli @aé«nd oXp€hn g
x €hnghémLMCK, t [ | o«ng k€ESFLt TEXkIE0%n |
21,1%, 36,7%,vatiu x€hng | °~ 34, 4 %, 33, 3%, 44, 4%
vad44,4%thip  x €hng.

SosanhviNguyn Thanh Minh, MruX a thing toighp n g h i
hhnbbittd CXn, . itlkthg«mg x€©hng Wboaansihghién, c -
cu gi " ‘hipanlo "m§ & B i THEhmgiéntugaNguynTh
Dng v V» Tam (RDAI59«mrd nxyg<€lgmdlvandward 3 8, °
va29,8% % CXBNLMCK, gfnv ik/} qul ¢ aching to[4].

DXA |~ pherhggM phBpgtBuMnX v° ngay ct
KDIGO 2017 khuyhcaoapdn g cho BT3DKGKIqdE h “mehtl
quyl ‘nlh QIIi[82]. Tuy nhi°n,néthcki Kkih@&nxy<€ipmg v~
thwo [n h “mg®ivéihdahtdb x hgcx€hngnkidey Llam sang
vaxétnghim si nMt h-B8MmMh 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

KJI qu nghién cu ¢ a ching t6i ghi nth” nhdm chng v i | tli i trung binh
1260,02 + 9,52 fui, "' n g, Klotho huy/} thanh trung binh 1852,89+ 160,49pg/mL,
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k h 8§ t7edvrifpinghiéncu tcr @ - s dlnglam giatrtham chili. Nghién

C U G 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 + 14g/mL,  d agt 213 Jh L
1266pg/mL, t €©h n gikl q&Fcraghang t6i, cho ty s nhHiquan trong pHEM
vithamchipkhis dng ph<€hng [p8 pT €hnglgeitu ¢ a Andrea
EspuchOlivervacngs ( 2 0 2 2 ) . ry gia tth@m chigh choKlotho huys} thanh
‘ng¥ ‘mgtAnhkhenth h t hweieaglitinh, ghinkth® nhom tai 55i 85
(n=91), nn g, tling binh 1a 612,1 + 198@/mL, trong khdgng tham chiu 235,8
918,6pg/mL (bach phan'vsi 95) [39]. Kifquca ¢ h %n g 3 fongpkhivi g n
nay, kifn g'n K, titicd/ ¢ ad i 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/pfdituy@,lisng, v ° ngshg, saits xét@ghim. Nhin chung,
k/T gu nhém chng ¢ a ching tdi pht’lp W © m * sdhsand vi cac nhom bnh
nhan nab b nh thdh mth,

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

KJ} qu nghién cu ¢ a chang tdi cho 8 n'n g, Klotho huy/} thanh gim
c- 1T nrgRkégreoththt nhém chng, nhém bnh theh mth, nhém'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 thgd nhdl® nhém LMCK
(313,19 + 118,0%g/mL) (p < 0,05). K} qu” nay pha hpv i  x un gh’ @& g@i
nhch trong nh@ nghién cu qu ¢ t/]

Nghién c u ¢ a Shimamurava@gs ( 2 0 1 2c)th clhi@ td Nhd B[n trén
292bnh nhon B WM 5) \wiituai trung’binh 63,8 + 16,0 ti, nam g i
chim 57, 2%. Ph &hg ghiohdh8yf thanb's ding k thud ELISA
v. i b, xét nghi m ¢ ahdng ImmuneBiological Laboratories (IBL)KJ} qul cho thy
nng, Klothogifmrdrtt 1442,1 + 1410,pg/mL° BTM g i a th 1 Kiong
616,1 + 256,4g/mL" gi ath2vadiptcglimdn c § ¢ g sa129L o

M. t nghién c u ¢ a Seiler va cng s (2012)ti/h hanhtd  @trén 321 bnh
nhon BT Mhad aiitu i tuag binh 65,5+ 12,1ti, n gi i chi/n 38,9%.
Tacglcl ngdngphehng ph§pibExétingidn ¢vahdng IBL LW o
n n g, Kiothohuy}t €©hK/pgu chotyn n g Klotho' nhém BTM c6 trung
v (t phanv) la 538 (450666)pg/mL[128].
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Tac gl Pavik va cng s (2013)th c hinnghiéncutdThy So tmh°n 8°
nhon BTMhIi®Viaitlil 01884, namgiichim406 0 % t Y%yh gi ai
BTM,vanhomchnggm 2 1 ikhg®&hh.N'n g Klothol ‘& [3ug k thud
ELISAv, ikhangtt W h n  d ,, migy cao-cahangIBL. K/tqu chotiyynng, L
Klothogilmt nhém chng (1078,6 +1810,ag/mL) xin g B T M Yyli(¥%4,3 ' o
398,8pg/mL) vagimmth h hchinath 5 (360,2 + 222,8g/mL) [119].

Nt m 2taclgbRotondivacngs L' « ¢ nylénbu ‘L@ chin
td 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 pkEESAX ®t
V. i b xét nghim ¢ ahangIBL. N'n g, Klotho huy/} thanhtrung binh  nhém
BTM la 519 + 183g/mL, thgh h h n WEo8/ mrihdmkeh ng (845 + 33Qg/mL,

p < 0,0001)125].

M tnghién cu ¢ a Liuvacngs (2017)L ‘& ti/h hanhtd Trung QU ¢ 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 ‘& L3mg EbISA Vv ib xét nghim ¢ ahangSanta
Cruz Biotechnology. | qul cho tHy n'n g, Klotho huy/} thanh nhém BTM €6
gia tr trung v 2,44 ng/mL) thp h h n W®Ewi ghdrk chng (trung v 9,81
ng/mL, p < 0,001)101].

MHb di cac nghién @ trén cho thy K/} qul t ©h nirg, n b €gigtr tuy t
I'icanng, Klothocos khacbit , Quiiay cOthvhW i ° n Jmuph<€bng
phap xét nghin v Fo Wih dan s nghiencu.Viccho§ h-a c8&c ph<€h
xét nghi mKlothohoatarv¥ ¢ h'@ah clhi@[55],[115]. N n g, Klothotrong
tukn hoan co ti. ‘& L g bc §c p h €hdd khgdrégu, bao g
ELISA, xét nghim mj n dch hnh quang phan i theo thi gian (TRF: time-
resolved fluorescence immunoassagak: thud mi ndch kKt ai mi n dchblot
(IP-IB: immunoprecipitatioimmunoblo). Tr ong k hi csEd ng$ Ag rdl €
trong th ¢ hanh Iam sang nkchi phi thh va thao tac nhanhh €mlg€hng ph § p
cOtieho Kl qursais v ©  cchinhixadkhdng Bagp h €h n gTRPB va §R{B.

TRF cho tivy m' i lién quan gi aKlotho hoa tarvaMLCT, trong khi IRIB biWi hi n
t €hng Yhwd MLCTWNn h ‘€n g, i thiQith ilgian, céng scvachéap d ng
vimM¥u L « 11&5]. Ngoai rq, s khac bitvQl, nhY% v THohi ugi acac
b xét nghi m Klotho hoa tarhi n cé 1a nguyén nhan chintéd JJik/} qul khoéng
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I ng ntlgi, a cac nghién ai[55],[115]. Ph€hng ph&p EWhaA cl
bit “Ergung cKlothohdatart s phan ebKlothomanghayt qué trinh ghép
RNA théng tinthay th] | " m t & kh@ng dhkdh chdmtroag K} qul L o © rig.€
Bendch h LQkint v~ ph<ehngalpitgh pigEegl  téhinh
xac.Klothokhéng n 'nth t r. ctWw b €_ Vvadub tt8rcngliiicac chu
k8Lt g« L!ng, tXomauwn ki€ lycckh thdhva Ho gun’ -
8 0 A\[iblo  tin cdy [115] [11].
Tuy nhién, trong mts nghiéncudu s d ngcungp h€hng ph'§p x ®t
ELISA va b xét nghim docung hang xudl , n WA N & Kliotho v
c6s khacbit . QnaychotBfngo " i ph<e€hng mpalExEtngh®t ngh
this khac bitk/} qu co thAkuliphatt qufn thhghién c u khac nhau @t i tac,
gi itinh, vacacyut L'ngmbé N n g Kiothoh , a { @ il ibad®inhiQ
yjut bnh | T nh<€ vi ° me¢tf W& Ir reninangiotensin (RASava L
cacthic nthui-@ gda kil phosphate heb vitamin D haét tinh [77],[145].
Nhin chung, K qul nghién cu ¢ a chiing t6i cung cac nghiénwqu c t/]
kh3n g nhiraag N n g, Kiothogifm ré rt° b nh nhan BTM. Tuy nhién, skhac
bit trong ph©hmgacachlgipt Sxcyttlbmdép h i1 TQ tivkhi/p L i
vi ¢ so sanh B qul gi a cac nghiéen.awtr n° n Kk h - ' ckchof mda ca¢ i
ph€hng phgmpx @, valddhki n | ©wa thti r Wb phan ticHa
cfnthi WHAngcaotinhrifi q u § tincdy ¢ adacnghiénaw trong t €hr
n"iv, i nhdmLMCK, k/3 qul ¢ a ching t6i ghi néh 01 n g, Kliotho trung binh
* nhém LMCKa 313,19 + 118,05g/mL KJ} qu” naycho tiyy n'n g, Klotho huy/}
thanh gfm rd rt° b nh nhan LMCK so vi nhém chn g ,Qi nyi pho hp v i cac
nghién cu tcr @ © guy gi18 Klotho khéng ch| “Ho IMih chung b nh nhan
LMCK ma con cé miliéenquanvicacbinchng | ©m s _agrymkle 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 ngs (2012)L « ‘Tnog, Hiotho huy/}
thanh 53 b nh nharLMCK v = 2°0i khnegmé@ hWL§ n h g i SaKleteoi t r |
hoa tartrong chuyM hoa khoanghtl K/t qul cho ttBy 0" n g, Klotho huy/} thanh
* b nh nhanLMCK c6 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 c¢ a o, ifghién csga cwing t6[149].
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T€hn gg vl k/} qull ¢ a ching tdi, 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 €
b2ng k thud ELISA, s d ng b xét nghimt hangIBL sfn xubl K/} qul nghién
c uchothy n'n g, Klotho huy thanh trung binh BN LMCK la 379,93 + 143,66
pg/mL n ngthi,tac gl conghinkhbnh nh ©n a cry mkhcorvn g, L
Klothothgh hchn T sovgi hhonakhdongbx h_ av rg nith (360,59 + 137,83
pg/mLso v i 405,86 + 147,6pg/mL, p = 0,004). K qu ndy giyn n g, Klotho
theb cOtWW i ° n Jjgsukd ndi ivamc | tighitmirngga x &, g mth
“ b nhnhan ¢ mau chu B[151].

Tac gl Weivacgng s (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 hlRal k&thud ELISA, $ d. ng khang th\t hangXinfan
Bio Technology Company, Trung Qu K/T qul cho ttBy 0" n g, Klotho trung binh
" nhém LMCKla 119,10 * 47,29%g/mL, kha thgd so v i k/} qul ¢ a chdng taiK/}
qurnghiéencu ¢ I n ghbgnh hhamme b nh mth 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, Klothothh v °~ n gowcde brhinterh  mBbi tla i nh mkh
méau ndo, b nh nhar ¢ méau chu 8[142].

M. t nghién cu khac ¢a tac gl Pasaoglu va aig s (2021) tihhanh® Th N h ¢
K8, trén 60 bnh nhAanLMCK, tu’ i trung binhg a namla 48,22 + 10,71 tivan la
42,00 + 11,02 fu v 374i khnegnéhh lam nhém chng. N'n g, Kiotho huy}
thanhl ‘&  L3mg k ihud ELISA, s d ng b xét nghimt hang SunRed Biological
Technology,Trung QU c. K/} qu” nghién cu cho thf 1" n g, Kiotho huy/} thanh
trung binh NhéMLMCK 121,94 +1,11 mg/L, thh hchn T smwg hhénachng
(4,32 + 3,18 mg/Lp < 0,00} KJ} qul phan tich cho Bt s suy gimn n g, Klotho
c- | i °/hridpthahuymlhoa khoang dii t L - °iygvai trd ¢aKlothon h €
m tdbl B sinhhctiQn n EW.§ nth  gHl § tngréy118)

Nghiéncuc¢ aYanLinvacngs ( 2 0 2 2c)h clhi@ t Trung Qui ¢, trén
140 b nh nhan LMCK tu i trung binh 14 52,15 + 8,8"tiy nam gi i chi/jn 53%va
1 4 0 ° irkly €nthh lam nhém chng, tu i trung binh 51,13 + 7,4 ti, nam gj i
chi/in 35,7%.N"n g, Klothohuy} t h acn hl30g f€vthud ELISA, s d. ng
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b xét nghim ¢ a R&D Systemsn xubl K/} qul cho tiy n'n g, Klotho huy/}
thanh nhémLMCK thp h h n WBo8Sn mhonkchng. N'n g, Klotho gifm
dfn theo mc | tighiém fr ng ¢ a tinh tEhg voi héa rich mau. € thwnh ng b nh
nhan khéng cé6i hdéa mfth mawon' n g, Kiothoc a o h Hnh ng b nhwhan
cdvoi hoa meh maunhG trung binh, hbb nHag, nih mthh vai tro ¢ aKlotho trong
Vi ¢ gay ravdi héa mch mau b nh nhanLMCK [99].

M tnghiéncucgatacgiNguyn Vin Crig3 (2023), tén 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 hl3ag ibthud ELISA. KJT qul ghi nhch i1 ng
I, Klothohuy} t€hng tr umglalosa®m28ngimL i bh hn nh - |
ch ngla: 1,08 + 0,3 ng/mL, tuy nhién &hacbit kh ng cngké(prgho a
0,05). Nn g, Klétho huyl tehnggd It ih° oph qutaA, Lt Etng CRP
nitungmt n M hc v~ t M dgim o @<0,05)3].

Nhin chunggcac nghién cu cho thsf 0" n g, Klotho huy/} thanh b nh nhan
LMCK gilm L §Wsg v ikhém chng, va s suy gim nay cé mi lién quan chb
chev, icacbihch ng. N n g, Kiothothbp khéngchlamt Hl Whsinhhcc a
b nh nhan LMCK ma con co¥a m t dah bh sinhhctiQn n t\Wg8 nth _gi § m
I, nghiém frng ¢ a cac bij ch ng nay.Tuy nhién, nn g, Kliotho b nh nhanlc
mau chu Bchuln h “fg@anhuyput. Teh®Ehinnaywah ch<€a ¢ -
chit h-a tr ong nhhrgHotho; gadpskip va k thud khac nhau
cOthWM o  ngehngdhg KI ot ho kh? ngnghdh Als tkihé n  t <
bi tvQk/T qul gii a cac nghiéna. Benéh h L i Wi iBfhmXu° b nh nhan'lc
mau, tinhtthgchc n tdngn t i@, hlgyn thwhghiencu ¢l ng nh€
canthip Qiff k " m tGha®dtWih “dh¢ L Qbgn nkg, Klotho huy}
thanh. Do L -, ndlki}quEgh a ca@ngHhién e ¢n xm xét thh
tr ngcacypf n” yngtii,vicchdh h-a ph€ehhmg ph's§pl §moh
Lfy .t 8§ ocngdacacyuf liénquanlagnthif WVHIW  r » h hmKlethoi t r
* b nh nhan'lc mau chu &.
423.Nng, Kiothohuy/t t hanh tUhbenhthéniméhi L o

Trong nhém BTM, nn g, Klothohuylthanhgimdn qua c&ec gi @
N"n g, Kiotho huy/} thanhtrung binh B T M g iChaliva 2cé gid'tt € h mg
la 497,95+ 151,32 va490,46+ 183,16pg/mL, gilm nhGso v i nhom ch ng (ia tr
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trung v 1a518,2pg/mL) nh<€ng kh?! nogk&p>005).Tuy hniéa, s t h
gfmnng, bt futfy n°n c¢- TngkBg B M yHe3ividog L
Klotho trung binh gim xu ng 395,17+ 116,12pg/mL (p < 0,05s0 v i nhém ch ng
V' nh-m B&%hM2gT BTMLeiYadilyp L giths nriig Kiotho
trung binhti/p t ¢ gifm dfn c6 gia trIfn  ° It 188335,44+ 98,23va 329,38+ 128,97
pg/mL theb h hn Wso§ hnhdmichn g v © B TUwil v R A(p < 0J0G@i).
n Q@ naychotBfs suygimn n g, Klotho huy}thanht | thudhvimec 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, Kiotho qua
c § ¢ i BITM khbng chlam sang,t m' i lién quan giaKlothovamc | fn
t h €hdgna ¢ohkRn g nhivaitro caKlothot r ong/lbath s hQiday ni
g iytiQn n t ndgngkdothon h €t dil bh sinh hc Whhat hin s m, theo ddi
ti/htrivd v~ ° g BTM. HWD s suy gimKlothoqu a ¢ § € gcilanig Lco-
thW'n h | mg@ac chih "k |Qqitf cathwh - a, ~ suhgilotho hotb can thip
v 0 c §cng liép quanlhf® lam chdm ti/h trivd b nh.

Téac gl Shimamura fih hanh so sanfin g, Klotho huy/} thanh gi a cac giai
L hBTMc hoby g, Kl ohlwly t hEm h §@wiggikath Ra c
BTM sio gritai(@ L6, 1 pPgl&6Gjvt 1442, 1pgN ,mkp10, 1
0, 000 1Ip), ctvfinidc8c dh &i iwrohjan BcTMKT Tquw °n, t 8§
gilQx K| ot harmldh siahmWHK Lo&§n HBTOM,| "L gi &
Leh m[129]

Nghi UnacRot onkl i'mg Ko otgffimofdt he/p Wb n h
tdh Umglmning KI ochoyihgn. i ath w2gm L §wg k
gi ath Bo cBThhg Ml ohwp thaddh dh aBT Mot EBc gi
Ifn ‘tel " UYgizai &py/ PE194@Lvnh-my;chgthaB: Lo
529 MglgEk O0,s®Oiv nh -nmy;chghab: L8P/ hkl42
0, 001i smh -vimg)c.huDa t Bechr gi tnSgdligla  rbh ditmbh
| °hngn Kl o hp t hda fubBirbms. TELOQX W Rark | o h Wy
t hanht Bdd bmm _a ir %h ocMiuynw - a kho8nmghdtednng d
(CK@BD) 125]

Nghi unact ERemg nvg Ls& thhitr ° nnhlb5ndh CGn
bnhdt Bm git% i Znl &5 ‘cch @a§Ml. [ockh oy ©ihg, Kl ot ho
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hwy thanh ng-[mg¥ thiBe owtd rbh,i veh&ct bei- 1
nghomg th°e (p [m rOn @0 Bih, BeptiWC git § unig_ab3 nh
Kl otch®c dh a2, L3Pn ‘Bev”™ B5B, 08 N 352,21 ni
ng/mL: 393,18 RN 163,12 ng/tmimuvwy d¢$h98 ,tshl
suyflmgng, KI ot ho c¢- H i€l aqu@im cch ntdng t h
bnh nhohlBIM

Khi so sanm'n g, Klothogi a ¢ § ¢ th@®TM KT qu @ a Pavik cho thy
n n g, Klothogilm dntheomc | W trivd b nhthch mth. G thwn' n g, Kibtho
trungbinh BTM gitail,lL8gi 2] Yioaj Ujiod) YgjSocagia L o
tr Ifn * 11369643 + 3988; 8202 + 2834; 6381 + 1287; 5397 + 1651; 46Q2 + 2228
ph/mL, so v i nhdom chng c6 gia tr10786 + 18102 pg/mL [119]. S gi[m st nay
nhth mchh miilién h chHehEgi am cKlothovam ¢ | ithg ¢ a BTM, g i y Klotho
n h ©tdml bt sinh hctrongvicck L 0@ BTMs

K/ qu ¢ atac gl Liuc | mhp tHy n'n g, Kiotho gilm dfn khi b nhthch
ti/n trivd: gidtrtrungvt 3,62ng/mL gi a4 3,kong2,35ng/mL gi ath Lo
4, vatigp ntd g i a5 (1,61 ng/mL, p < 0,001101].

N g €19 v i cAc nghién cu trén, &c g Seilerghi nhchn' n g, Klotho huy/}
t €hncgd ¢ ¢t BUM cdltrang v(t phanv) Ifn "k €1 ° Yy (m351):L o
554 (4727 57 ) : Ug3a @F 108):650 (4626 6 5 ) : Ug3b (i 93) 536
(4436 6 1) ; Ypdi (@=i71):1580 (429678) pg/mL. Tac gl ti/h hanh so sanh
nng Kothogia ¢ §c thBTM (D i B % 2i £)0WT qul cho thsy khéng co
s khacbit c¢- THnggHiothagia c8c tbhgiBaTiM L(op <€ 0, 009
nay cho tiy n'n g, Klotho khéng gim theo tih trivd ¢ a BTM [128].

MHb duphfn | n cacnghién cu trénchothy ki qut €hnngl T xng h €
gifmnn g, Kiotho' b nhnhan BTM n h ‘€n wy tg’ii t8a ntnrg, Klotho
c6s khacbit,ngoaiypt l i °n JJqupme€bng pm§proxMdann g hi
s nghitncunh€ L « ttéhthikonbhi@yptf Mh me@hbBng, L
Klotho cfn  “lcBghién cuthém.C h Jjsh xuiva 1o b, Klotho khi thch gifm
chc n¥mgch<e€a r » frrlygiigac Kiau b h p hg nHtigi a cac
mé hinh bnh thdh mth , | d chH3&hdh so v i khi chdy thah, hdbgi achc ntng
thdhcond Vv h gl &i@®[152]." ngthdh L - ng Vv a ingtongchuff u a n
hoaKlotho, Klotho hoa tanl’ ‘& vch chuyM xuyén flbao va xttihin t r o1 g n €
tiW, cho thyy s lién quan chbehEgi atn  t h ‘@ tidyg va m ¢ Klotho trong
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huy/} thanh[61]. Qanay giy Klotho c6 thAkhdng ptn AnhMLCT ma la mt deil
bh sinhhctign ntngnchlo@hthdy. Ngo~ i ra, cdc ch
c | nfg xudiKlothohoatanc6thM - ng v atri trongBTM [B7%2 nh€ng s
L-ng g- p [minyliénquamgigKlothohoatarvnachc n tdngCuit h
cung, clil * hg®@a thi k/jnghién cu, v i nhiQu khac bit vQnguyén nhaBTM,
k 2 ¢ hcndh ¥ tiéu chi, kih vi c KT h p K} quf LW €©a J}rluah t kg quét
tr nén khokhtn [152].
Tém 19, vdq con nhQu tranh Iwh vQs t h a@ yn nllg, Klotho huy/} thanh
qua c §é&hbagh tlhi mt Th nhi cau hili' un n g, Kiotho huy/} thanh
c6 gim dfn theo tih trid ¢ a BTM hay khéng 1 ¢ h ‘@ah niy i@t HFu b}
cac nghiéncu , ndSBimamura, Rotondi, Pavik, va Liu, ghichrs suy gim
n"y, nhseedgg brehac, cting th  n ha&Seiler, khongng h k/T luch

- . hadilvic x @kcnnlg, Kiotho huy/}thanh kb fulgfmt g i abhnabd o
ca BTW 8Ihh Qgi Bt riglothon h €tdaibhchy L o & wh &n
L& lamrd. Mts ticgl, nh<€ Shi mamur a, dRlbtKothadi , v

gilmt g i abh2, tromg khi nghién_ au ¢ a chiing téi ghi néh s gifm nay kb fFul’
t gi a% 3,lmd s nghién cu khac khdng ghi nin gifm Klotho theo tih trivid
b nhtthmth.Do  Lfn thémecéac nghién a co chiil * hg@a thi k/jchrbche LW
kh3n g nhlli u Klotho c6 thMa dall Bb sinh hc chy L g & BTMshay khong.
Tuy nhién, nghién au ¢ a chdng t6i, cung 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 ‘kht/ptbd . Qmay m rah ehgnghiéncutin ntng ¢9 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.
4.2.4N"n g, Kiotho huy/}thanh theo th igiani ¢ mau (<60 thangv ~ 60Ghang

M cthigianl cmauchu86 0 t h'&hachtinBRmpin &nh Ygi ai
I @ tf kéo dai, khi cac’ii loth chuyd héa khoang x €hng Vvinndaly L
Kl ot ho . @mgbMkhin hr& “Wdithi,vil achnmc n"y &l ng
trén phan b th c t/J¢. a m4 nghién cu niRm [th blo | & m>u cho t ng nhém
so sanhNghién ¢ u ¢ a ching téi cho thf n'n g, Klotho huy/} thanh cé s khac
bit c¢ - 1. atathémabnhghhan LMCK da trén thi gian1 ¢ mau. ¢ thwy
nhom bnh nhan'lc  m§_u 60dhéng(5 n)icdm n g, Klotho trung binh la
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337,95+ 117,09g/mL, c ao _hnhdmls mauy 60 thang% n)irnién
(258,36 + 102,1pg/mL, p < 0,05).

Trong khi Ugaticgigemmas cl §md Kigthoya[mh
h‘ewgga nbifichngt vongvatimnkth® b nh nhan LMCK. Bnh nhan
I ‘& phan thanh hai nhém d trén'nn g, Klotho: thd  {48pg/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 khéng
c- 1 nAngtké&(p = 0,583), cho i trong nghién cu nay, thi gian1 ¢ mau
khéng plfila y/u £ lién quan ré'rt Jhlii n g, Kiotho [105].

S khéc bit trong KT qu gi_ a nghién cu ¢ a ching t6i va tac fiMemmos
c6 th\kuHi phatt s khac bitvQl i ~ mg@ghién cu. Cac nghién au khac nhau
t hreg " dtkec hi ntrén gin th\b nhnhanyi HL ihi | ©m @kimdinh L i
d ehg, vamc | KiWh soat bnh Iy nQh khac nhau,¥h /fcaciqu k ht nmg L
nhil Ngoai ra, nn g, Kliotho* b nh nhan LMCK chun h * ig€©a nhiu y/ £
k h 8 c khfinhkeh g b klathora kh i tuFn hoan ca thch, s tiéu th oxy ¢ a thdh
[61],[123]va s bi/h “iln"'n g, Kiothotheothi g i @ may chdtBy ch m t
IFfnL o nry, Kiothocéd thAk h 1 n phinlanh chinh xac nc Klotho th ¢ t/]

Tuy vdy, kiT qul nghién cu ¢ achang tdi nBh mthhthigianlc m8u  d 7 i
cOthM i ° n Jpggifamm nly, Klotho huy} t h a@nray kifm ¢ nh’fm
quanfrnggavic L §n h" ngxuy@n bnihn@an LMCK va ap_chg cac bin
phap can thip Kp th i nham gifm thMi bihch ngdolc m& u [“@athid " i
nghiencuca ch¥ng ‘trta . ngfgmég cum s © uQcaclyp f fnh
hehg/hhling Kiotho, trong L athégianlwandu. tr , c
43.M | LIEN QUAN GI - AN NG . nKLOTHO HUY €T THANH V_ |
M CL CCHUTHXN, M TS YeUT KHOCNG XhuMNG,.nM
XhuNG
4.3.1.M"ilién quangi an n g, Klotho huy/t thanh v. im cl ¢ ¢fu thdn"
nhom b nhthdamth ¢ K €mau |

Nh€ ch¥%ng t Yitrén/n« gt Kiétho huypthagh’ b nh nhan
BTM gilm dfntheotn g g Fhaifp trii@ abnh., g i ath 1i 2, &lotho ch
gifmnhGsovinhdmchng v~ ¢ h©a ngké (pl> 0,05). Auy ahién, b
suygimtr nénrért v~ ¢ - gli aBhdgifpe®,05s0 v nhom chng va
gi athlip)oatiptcgimsau gi ath48o(p < 0, 001). PhOn
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cho thsy Klothova MLCTcomi  t €hn gdhm a a ¥ a (r hows; p <0,001),
ch ngt khi MLCT gifm,nn g, Kiothohuyl t hanfm. cl ng gi

KJI qul nay pht hp v i nhiQu nghién cu  tcr @ ©y .  ngs (2017)" ¢
trén112bnh nh ©n BY 85 ghiinshim ilL ot €hn gdhm @ a khHt h u
gi. a Klotho va MLCT (r = 0,593; p < 0,001)01]. Pavik va cng s (2013) nghién
cu87bnh nhon BYYHMNS5Ggicain ghl Kldtho giimtrung binh 4,8
pg/mL khi MLCT gim 1 mL/phat/1,73 m2 (r2 = 0,41; p < 0,00Q1}19]. Shimamura
vacngs (2012)nghiéncutrén292bnh nh©n BYA M5 gt hhg Lb§o
m iliénh t ©h n(g= 0{441; p < 0,0001)129].

Tuy nhién, khéng ph tHi c[ nghién cu Ql'ghi nkdh m i lién quan nay. Seiler
vacngs (2014)kh[osat3l2bn h nh ©n BYN WM ki iudn Klothb &hdng
I i °n g u\am MLGTLB8]. 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, khong b[n h * mg® ity itac, khu v c nghién cu hay mc MLCT [139].

S gi[m Klotho khi MLCT gim pHn anh'tn t h @Hndavachc n'tng g
thdh-nhi Kl ot ho m’ ng odnxdllTot it @ipthdy, t am he
moé kEva viém n¥h tinh lam gim b hi n gen Klotho[85]. Ngo " i, cfrw@aé ¢ §«c
Mm8u nh+e€e i ndooepysulfatadothp®ye tvEng met hyl h- a
gen Klotho, ¢ chjphién ma, tL - | ~ nim thénmynn gj Klotho huy} thanh
[150]. Qanaygéppflamtfmtrn g h h'rilot @KD-MBD.

Béndhhmi t €©hngh quamh i U ggc@g RQCAreny ngtiéee
¢ a ching t6i cho 9 ' n g, Kliotho huy} thanh cO kin £ n g  pthé@éc gii i
I Bhsuygimch c n L. &hi goBanh nhémchgy inhdbmbnhBTM gihai L c
1i2,din t2chb@econglo60UE)C 95%: 0,50D,706; p < 0,05),
cho tiy) s khéc bit vQKlotho gi @ niktee mthhvabnh nhoen B&H M gi
smconkhchms  d GGl 8 1 %lHyhi u4D%H Wi 6b424,2 pg/mL
(Youden=0,217Ng€9 , khi so s §&nhthaninhdmBMea O gi
L8135, AUC ttng | °n 0084 6<00K NCWDi®390,8 0, 7 4
pg/ mL, nhyh o8 0L, BRethiu L66, 7% ( Youden =nhbm 475)
BTM bao g m b nh nhchi ¢ mau chuB(BTM G n3i5D), AUCt/Iptc ttng | °n
(KTC 95%: 0,7870,878; p <0,01),\i Whdb 397, 14 pipfy 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 _gkiahovagncl cfuthdhch  mc trung b3 nhg nh€
cogiatrl ©m s nWrongthdjnduygimchc ntchgct hT mghoa
t “@g nay pfin &nh Rag nii quan h gi a Klotho va MLCT khéng hoan toan ty

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

Kifgunaygngc tign nt mg K¢ ot htadbh Bitsigh hmsang lc va
theo ddi th trivd b nh thch mth, Holbitt gi athBTIMo3 tr L i . c theo dbi
Klotho i} h p v i cac chs truyQn th ng (creatinin, cystatin @6 thAgitp nkch di n
sm xungluggimchc ntch g Lt htthqunlyvacanthips m.

h u Wb ¢ a nghién cu chang téila khfo  sf§ t. B bh nhan BTM t giai
I 8h 1i5, cd nhom chngkhenmth 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 19, k/3 qul nghién cu ¢ a ching tdicng ¢ blagchngvQmi t €hng
quanthédhgia KI ot ho “WngthiMheCihhti@n ntmg Ké ot ho n
m t dil Bh 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.M"ilienquangj an'n g, Klotho huy/tthanhv, im ts y/ut khoang
x€ehng
4.3.2.1 Klotho va canxi mau hii chsh

Trong nghién cu ¢ a ching téi, nn g, Kiothohuyl t han hnggifm x u h
dfn theo cac nhom canxi mat:tt ng can x i (390, carxi bish 180
t h g (379,31 + 149,09 pg/mL) V&icanxi (326,49 + 133,19 pg/mLiuy nhién s
khacbit khtng cnglkhghpa>th®, 05). PhoOn t2cl
nhch m i lién h tuy/h tinh gj a Klotho va canxi mau toan fmhi u chinh® b nh
nhen BTM (r = 0,08:; p = 001Bp301d4) ng nh€

KJT qul nay pht hp v i nghién cu ¢ a Seiler va cng s (2012) trén 312'mh
nhon BT Mh2j4 (B=i0,01: p=0,916)128], Vv~ “tnghirnés nghién
C u trén bnh nhan LMCK ca Lisowska (2022) (r = 0,117; p > 0,08)00], Wei
(2019) (r =0,012; p = 0,94 42]va Ling Yu (2018) (r 5 0,088; p = 0,117)151].

Tuy nhién, mt s nghién cu khac ghi neh K} qu't r § I c, aifpgeth Liu va
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c ngs (2017)bdocaom t €hngdhgqoanl thghoa ([0l O, 3
trong khi Pavik (2013) ghirhhmii t ©€h n g’ chy(nF&0r8: pr< @,8001[119].
Rotondi (2012) cl n e gibaKmthoovd aanxit tBIMLMCKg u a n
(r=0,30; p <0,01)125]. Phan tich gp ¢ a Fanva cng s (2024) trén 8 nghién @
‘b nhnhan BTMvaLMCKchotmi t €hn gdhm a a Whdj &kKiotho
vacanxi (r=0,14; KTC95%: 0,02 , 26 ; p < Oc, OKSh! nmpriiteng
cao (12 = 66%; p < 0,05). Khi phan tich phan nhémj én quanchc - T ‘“ngho e
bnh nh©nmanred,22; p < 0,05), trong khi nhém LMCK khéng ghitnh
s khac bit[42].

Bendhh ph©n t 2 ¢ hngtcsBépRAL trong rghién o ¢ a&hdng
t6i cho thsy Klotho c6 ki n £ mlgin bit tinh t‘hg canxi mau b nh nhan BTM
vidin t2.¢h hdpec 80,65 (i< 0,05 MH di AUC ch® m c trung
binh, KT qul nay cho thlsf n'n g, Klotho thep v c6 gid fr nhch di n nhém bnh
nhon c¢ - Yoagxy pfin @hvairtro sinh tt ¢ a Klotho trong duy tri candng
khoang chil Khi so sanh, PTH ibhi n kh[ n £ mplan bittt hhn (78 C =
chottbf haich dBlinay coth\b tr cho nhau t rido¥hgCKDiBIBCh g i §
(BiwW * B.10).

Klothocév ai Q@ hoacaliing canxi t hi/jch2zqbay Hdi)
hoa hét | nig kénh TRPVS4Y "ngthch , g i Y4p B thi cari; v @)iph h p
V. F GF\VE @ cHhh n'n g, 125dihydroxyvitamin D, t L - gip8nmh t i
h ‘@ g/ b thu canxi¥ ru, t[14],[132]. Khi Klotho gifm trong BTM, tr ¢ FGF23
i Klothoi vitamin Db riloth, d /I n g uYcangiimauhva'r loth chuyw
hoa khoang dhl

S k h ' nrgnHilgi a cac nghién ai cé thAbcbngli nt LH  Vih gun thw
g i ath suy th, tinh tkhg viém nth tinh, riloth nitiJt, hatb[n h " g€ a
L Qutr (b sung canxi, thuc gda phosphate cha canxi), b nh nhan LMCK, quéa
trinh ]l cmau kéodaivacacli ph8&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 nh. K} qu ¢ a ching tdi va cac phan tichpy QLg i y Klotho cé vai tro
nhil ‘nlh  t rQohdagcantBag canxi vari loth CKD-MBD.

Nghiéncuga ch¥ng MWMAil c-phBun @€t c ghBM L o
(1-5) va nhém LMCK sov. i nhom ch ng kh e mthh, tb - Qi ki n so sanh rd rang
gi abanhémtrongcungmth i Wh.i Qnin~y gi Yapoi/jitf§énhnggi §
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I, Klotho theo tih trivd b nh m t cach toan din - h h ni c& pghi&n cu ch khlo
sat mt hotb hai nhom. Tuy nhién, anXu trong t ng phan nhom>h ¢ h €a WL
phathincac miliénquanyu, v~ c¢ h €agtxieamylxi@th & vi t a mi
D hott héa, PTH hbb FGF23.Tom4, mHb dii nghién cu ¢ a chiing t6i khdng chng
mi nhcnii@nquanrdrangga Kl ot ho v~ _ a@bixiiKlet®u, x
theomccanxivh gi T v &ihoatca proteininay trong candbg khoang
chil Cac nghiénaull a t r u.nthi/J ke kéavacmuln hhfn | 7
thi/t Wém sangtm 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 \WERSON, o6k cpphosphd. )  t
b 3 n h ngt(38%38 + 152,50 pg/mL), vs khac bit c¢- T nglfHm<a t h
0,001). Tuy nhi°n, khi phon HBmdlenh €hng
tuy/h tinh gj a Klotho vann g, phospho mau b nh nhan BTM (r 50,13; p =
0, 12) ¢ hhom LMCK @=i0,09; p = 0,40).
Kiigun ™y t @fpnimghien cu ¢ a Seiler va cng s (2012) trén 312
bnh nhon BY M (=il GO6; p & 0,291)128] va nghién cu ¢ a Liu va
cngs (2018)trén 112mh nh ©n BYY &b (igrii 32D7; @=a0,113)101].
nh-m LMCK, ch¥ndWk}gdi €h hwigVei61p) (re B,092;
p = 0,422)142], Pasaoglu (2021) (r = 0,127; p = 0,3fE)8] va Lisowska (2022) (r
=7 0,025; p > 0,05]100]. RNgl¥®mts nghiéncubdocdom t €hng gL
ngich c¢- T nghoa, i0R:¥=0EeL119kRoloIiq20R) (r( r
0,28; p < 0,05]125], va Ling Yu (2018) (r 50,144; p=0,0100151]. n&§ng c h ¥
Yokoyama (2012) trén 53 bh nhan LMCK Hghinnchmi t €hngdhgiaan t
Klotho va phospho (r = 0,33; p = 0,01429]. Phan tichgp ¢ aFanvacng s (2024)
trén 8 nghién_cu (bao gm o LMCK) chotlymi t €hng'chuan mgmg
gi. aKlotho va phosphqvh s g pr=i0,21 (KTC 95%i0 , 3/7i0,04; p =0,02).
Khi phan tich phan nhém, mlién quanrért hbnh nh ©ncmahrea |
0,33; p < 0,05), ° nhéneliviCK (k i 0,02;p > 6,05)42]. ngh o a
Béendhh phon t 2 c hngtcoBéhRAL trong rghién e ¢ a8chiing
t 1i c | Brlotlolcdky h h pian bittinhtthg t tng phosphat e
nhan BTM. AUC¢a K| &tt hOo, 8854 (p < 0, 01), tH®Hong
0,839 (p < 0,001)RW ~ B1l). MHbdukint ng ptle@n Kb bt hcednl hn
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hth ch} s gilm Klotho wa pHn anhtinhtthgriloth Qi h, a phbBstphat e
khi"cLESnAh gV i®PTHKKTgu naygng ¢ vaitroga Kl ot hto n h
ch dil h tr nhdh di n mE can Bag khoang cHitrong CKDY MBD.

Kl ot ho L - ng nwa it r@ohdgcagRigphosghe théng qua
hinh thanh phc h pKlothd F GF 2 3, g i Ypphosphatel} " np thdh vatci
chjtaingpthu, gi athsmeaBTM, mbdichc ntdhgl«Hmuong gi
I, phosphate huy thanh v ‘Lc+@uy tri trong gii hth ni ¢ h JJbthtr ¢ a
FGF23 va PTH. Khitnh tvh trivi Holitt gi ath 3Rtb L i )[m Klgtho
cung v isuy gim MLCT (< 45 mL/phat/1,73 m2) kip kh ' n £ n § tr. tphosphate
suyypu,d JJL t £ ng emhAvlslp h Dto illién guamygia gim Klotho
v’ titng s picdin ety t rQphoakhdang dii' BTM.

M" i lién quan gia Klotho va phospho trong cac nghiéruc ¢, n "nogh €a t
nhil, c6 thAdo khéac bit vQquFn thwb nh nhan, mc | Buy thdh, tinh tEhg viém,
hotb Qi tr (thu c gda phosphate, dil, £ n) b nh nhan LMCK, s d a onglL
n n g, phospho do Ic mau vab sungthu c ga ki} phosphate c6 thehe Bb mi |
lién h th cs v iKlotho. Tuy nhién, phan tich @ cho thf  x ung bi@ Klotho
L'i k™~ m t tnigyKlpthoxd thrla m t ch gibill gian tip ¢ a tinh tfhg quéa
t[i phosphate va i loch CKD-MBD. Qumdy m ratiQn ntng clhpbapc §c
I’ Qu chnh Klotho hdb FGF23 nRm di thi n kish soat phosphob nh nhan BTM.

Mt <©ihgénghiencu | ° bfyo Eguw § tgh BIM (1-B)pnhom
LMCK va nhdmchngkhemth h, qua L- cho ‘mis®ih 'li'§ nh
Klotho theo tinh téhg phospho mau t ng nhém. Du @y, ¢ mXu trong mi phan
nhomwhconhehlv ™ ch¥ng t ! i ngthi€s ylpthl@nhoakhac h L
n h<€ F GR2iamimbhst hda.

Tom 14, nghién cu ¢ a ching t6i cho thy Klothogim r6rt° nh - m ¢ - t t
phosphate mau, phlipv i ¢/ib nio dinh ca CKD-MBD vamts nghiéncu
t r c€Tuy nhién, miliénh tuy/h t 2 nh ccthn@a nieh h r picac” ng,
nghiéncu La trunogitrmhric - -v'c phtOBk §eénbtai L a
t r QihBaica K| oitv.h ghosgho.
4.3.2.3.Klotho va PTH mau

Nghién ¢ u ¢ a ching téi cho thf "' n g, Kiotho® b nh nhan BTM vi PTH
< 150 pg/mL (431,66 N 156ng&ésowmémPIN c ao
O 150 pg/mL (311,74 N 112,79 pghmLl p
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Kl otho trung bahanhPTH & 16@ pglnk (843,85+r41,08 pg/mL
so v i 308,55 + 114,46 pg/mL), tuy nhién &hacbit khing c¢c- T nghc
Ngoai ra, ching tdi ghimh mi t ©h n g chygi aKlothavg RTH nhom
BTM (r =i 0,37; p < 0,001), trong khinhém LMCK miiliénquannayju v~ ¢ h €«
'S T n ggké @=iq,17; p=0,10).

Béendhh phon t 2 ¢ hngtcoBihROE chy tyKiotho cE k& n £ n g
phan bittinhtth g t £t ng PTH ©6Hnsa Bvigvi m 1A )JH®D,712
(p <0,01) BiIW ~ B.12). MHb du gia trAUC ch’* m c trung binh, & qu[ nay cho
thBy ' n g Klotho thip c6 thMgip nkchdinsmnhémbnh nh©n ¢ - n
c “ag ah giap th phat. KT h p Klotho ciing PTH c6 thhang cao hiu qu" L § n h
giamc . £iloth CKDi MBD trong th ¢ hanh lam sang.

™~

KJI qu nay pht hp v inghiéncu ¢ alLiuvacngs (2017) (r =i 0,542; p
<0,001)vaPavik(r¥0, 2; p < 0, 00i1)Se inlhe@n igkhgkohl§2c) ,\
tim thby m’ i lién quan Klotho- PTH (p > 0,05]101],[119],[128].. LMCK, nghién
cuca ¢ hvang  tYbkoyamagtHr0§8; p = 0,55) Ling Yu (r =10,030; p
= 0,603), va Wei (r = 0,000; p = 0,990149],[151}[142ln 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
[100],[125]. Phan tich gp ¢ a Fan (2024) tréB nghiéen cu ¢ | Angg nkimi i
t €hng qch @028 KT 95%i0 , 2Pi0,17;p<0,001),r6t" c[BTM
(r=70,14; p < 0,05) va LMCK (r £0,21; p < 0,05]J42]. Nh ng khéc bit gi a cac
nghién cu g iy raag mi i lién quan Klotho- PTHchun h “ g€ anhQy/u t ,
trong MbnhsinhCKDMBD L - ng ng#m. tr , tr

Klotho lién quan ma thi/t v, i PTH théng qua trc Klothal FGF23 va chuwd hda
canxi phospho. Khi Klotho gim,lam gifmtinhiu¢ aFGF23,¢0 JJL t tng phos
mau va kich thich tujh cch g i 8§ pJ PTH.nfRon duy tri can Bag khoang cHl
Ngoai ra, thijs Klotho lam gim | hhy ¢ atuyhocch gidpyiFGF23,khin  PTH t £ n
cao khéng Rish soat va gop gim g © gg o @4p th phat. Cac nghién a th ¢
nghi m cho thyy Klotho c6 ki n £ naxh]h u yngtanxido PTHtU]b “ o x €hng
lamgimbW hin ¢ § ¢ _aeevn PTH &l p/]bao tkh [63],[91].

Nh ng Kk} gu nay ¢ ng ¢ gil thuy/} raag Klotho hét | nlg n h oBH nQL i
h,a ©mivi2 nhTHhit° Ib nh nhan BTMc h €amédykhichc ntng
thdh con ot n, Klothowh duy t r@ hoa RTH théng qua, t Klothoi
FGF23 Ngl“¥‘ b nhnhan LMCK, miliéenh n"y k®m r »  ddong h
Lng PTH d®&xcalcmau, thuc Qitr, vitamin D, phosphate va tinh
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trthg viém nth tinh. Klotho co til. ‘& xem lachdBitQn ntng gi %p L &nl
c h° rgyeh giap th phatvamc _ tiloth CKD-MBD * b nh nharBTM.

Nghiencugca c¢ h¥n g Wila phan tich @ag bi’hai nhém BTM va
LMCKv is | “@gmdu t €hhmgidpsosanhga ¢ &§c ‘nchdramg L €
hhn. Tuy mfuhatng phancnhém PTH trong nhém LMCK cokhhch]
vanghiéncu c¢ h€a Fy§nthcypt gaynhiu n higiartl ko mau, mc
vitamin D hdt tinh va FGF23Tém M, nghién cu ¢ a chdng toi kRn g nhim i
t €hng qchgimKlothg va PTH b nh nhan BTM, trong khi mi 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 ¢ Wptlladgnthiyp Wlmsangtc h Jehy v~ L §ddmsamgcd gi 8§
Klotho trong guiin ly CKD-MBD.
4.3.2.4 Klotho va 25(OH)D

Nghién c u ¢ a ching téi cho #f "' n g, Klotho" nhém cé 25(0OH)D gim
(< 30 ng/mL) 1& 379,09 + 153,20 pg/mL, khong khad¢bi ¢ - T _mnmpdmecd s o
25(OH)D "bgnii Ot B® ng/ mL, 363,30 N 145, 9
clng khidmngi gth€hmdhtinog aKlothahuy}thanh va 25(0H)D
* ¢['b nh nhan BTM (r = 0,004; p = 0,96) va nhém LMCK (i &04; p = 0,72).

Kifgun~ y t @pwniqghién cu g a Pasaoglu va ag s (2021), khi
tac gl khong timtiyy mi  t €hng g u a_raKlotho vd 25(0H)H © ah g i
nhan LMCK (r = 0,117; p = 0,379118]. Tuy nhién, Chen va ag s (2024) cho
thBf* nh n g "r @ Rotho thd (< 848,4 pg/mL), 25(OH)D < 50 nmol/L lién quan
IJh  t £ ng nvgng go md hguy€n nhan va tim HAeh, trong khi mi lién h
nay khong xtihi n° nhém co Klotho caf5].

Trong khi nghién cu gaching téichl. § nh gi §-dh§ d @HQaD
vitamin D, nhiu nghién cukhacégp trung v~ o diigh@&tzigh@ld) D
vitamin D- 1 © y Yhig ¢da vdth, thW D RWE L hoa tr ¢ ti/p biwi hi n gen Klotho.

Tuy nhién, lu Wi nghiencu ¢l ng Kk Emig t €©mn g hywian L §
Kl ot ho v~ dghiéhs g ©adPpavikDa cng s (2013) trén 87 mh nhan

BTM (r = 0,003; p > 0,05)119], Rotondi (2015) trén 68 hh nhan LMCK (p > 0,05)

[125], va Pasaoglu (2021) trén 6 nhan LMCK (r = 0,157; p = 0,23[)18].



125

VOmHusinh he 1, 25 (QCcHHh bAb hi n Klbtho théng qua ththw
vitamin D (VDR) .&VvK~FDR, phcB p\YDBHRXR Hnh thanh
va g vao vung VDRE (Vitamin D Response Element) trén gen Klotho, kich thich
phién ma va ing h p protein Klotho[45]. M, t s nghién cu can thip L «ng ¢ h
mi nh J/ndy: Matyamvaaogs chottbfb sung vi t amiagimD n gt
Klotho huyl t FB]n garakdse vamg s ghinrdh K|l ot ho niwdbmo h h
dung paricalcitol so v calcitriol (p = 0,044)[80]; Etemadi va cng s (2021) bao
cao cholecalciferol u cao (50.000 IU/gntrong 12tn ) | " m tWKlotho L 8 n ¢
(p = 0,035)40].

S khéc bit gi a nghién cu ¢ a chiing téi va cac nghién e can thip co thw
xuHiphat t vi ¢ chang t6i chquan séat mi lién h vitamin D rin v i Klotho, khéng
t heo dwngb duigwitariin D. Ngoai ra, cadyft nh€ FGF2®g t 3 n
viem mth, mc | Buy ththva s bi/h thiensinh'hcgca K|l ot ho Wl ng ¢
h ‘& g . Q may cho thy m i quan h gi a vitamin D va Klotho phc t, khéng ch
ph thu cvaonn g, 2B(OH)D. Vi c duy tri vitamin D héthéa m cfi ©w v
c6 thwgiap Ho T n Klotho, gifm r i loth CKD-MBD va dithin t i’ Agnchol €
b nh nhan.

Tom 4, nghién cu ¢ a chiing téi va nigu nghiéncu  tcr @ h @@ mimhh
L& miliénh trct/pgia Kl otho v~ 25§ 6HJcbngchoh€ng
thby vitamin D- LHb bi t dthg hdt hoa- c6 thMn h * mg@ian tp JjiKlotho va
ti °°mgbBn® n h@ nay nt mthh s cfn thil} ¢ a cac nghién @i d ¢ va
can thip Wam rd vai trd ca Klotho trongchuwd h - a v itbmmibmh D, L
nhéan BTM va LMCK.
4.3.25Klothova Xl 1ngrXiloon kho8ng x_ _ng

Trong nh- mis5Bih\, Kotho frung binh cacmcs | “@gri
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© k hEWwasanh. Skhac bitvQn' n g, Klotho gi a cdc nhdm
k ht dtg T n ggtk®(p> 008). Trong nhdm 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 rloth) va 300,5 + 114,1 pg/mL (3irloth). Nhém cé 47
lothchc- 2nghip®e khtwhd ©h t 2 ¢ mhém BFMhakipac bit
giacadcnhom L MCK cling kht! nmgkédp>005).nghoa t h
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M, ts nguyén nhan c6 Wyili 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 nhiQ y/u f khac ngoai tinh &hg r i
loth k h o 8 n g g Hhh nngh, € cohhdh gon H, tinh tihg viém nth tinh,
stress oxy héatdy/ut gen.Th ba, bnh nhon L M§&daquattriilc L
[ ¢ mau, thUic gda phosphate, bsung vitamin D va ifh thién sinh 'hc c6 th\the
I milienquangias | “@grfiloth kho&8ng x<€hng v~ Kl oth

So sanh vi cac nghiéncu  tcyh@ hjcactacgich L 8§nh gi &8 Kl ot
qu amnt g yut khoang chilriéng [G(Ca, P, PTH hebvitaminD)n h€ Pavi k
Rotondi[119],[125]é thayvitngh ps | “@griloth. Do vdy, vi ¢ ching toi ap
dngcachtipohdatréntngs riloth kho8ng xYddimgintedang |
din hhmthidiyraagst 2 ¢ h QiijthehthAph[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 quan yiKlothoi mt _n€® Li ‘cc,L Qip#rang L €
y vin. Tuy k@Bt nhthred thip Wicdrgang khdng cho phép
k/fluch quanhnhanqff, s mX" mts nhomnhconbhch] v ch¥%ng t
phantichchiffn h " mg€acacyut L Qtr ( n h@yvitanin D, Id 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/ibimsinpht ©m
CKD-MB D' ngtthic ng¢ tfmquanirnggavic L § n"mgth in8iQ ¥
t khoang chil Cac nghiénau L a t r ummiXgl ntva@hmo ddiak la §n thi}
'VWkh3n g nhlgiatr¢ achs nay trong thc hanh lam sang.
433.M"ilién quan gi an n g, Klotho huy/} thanhv. i ma& , ¥ ‘€©h riwh,
trthgl o«ng x<€hng

nhém bnh nharb nhththmthGn 3 m 5 g, Klotho huy} thanh khéng

c6 s khac bit L 8Mgigacdc nhomd @ ¥x€hng (g il txKE@ng,
| o«ng WNtBlolrcacyt t 2 tSogtihe | €ER@€hng L ¥k €hn @  n
L %i v~ t op>n0,05E®™WBP) v PhoOn t2chiquy@kyihg qu
t2nh JidiaKldhovimd , X €hn g-scaéchottbfh s t €hng qua
thih, R2 nh va p > 0,05, chngt khdngco miliéenh L' § n\y., rhoém LMCK,
Kl ot ho .oggim'ubnth€ nhon | okvlm gt wa@hb w ¢¢n gl L %i
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(255,99 + 110,28 pg/mL), s ¥ nh - m ° bg (316,27 t+ H1@,24 pg/mL) va
nhomthip x €hng (346, 57, ipl<00%(BNgE3@2) .pragy/nmdn,) , v
cac phan tict’ i quy tuyh tinh va logistic trong nhém LMCKa khdng ghi nkh
mi | i°n quanaKmwotho vh min gth®@rangg imguy ch | o«n
(OR =0,998; KTC 95%: 0,994,002; p = 0,316)Vi cn' n g, Klotho ch gifm c6
T nghbam | o«ng x<e€Hngrittdhlh x €8md H%i§, t n h €r
ghinhch's khacbit t @tgnaicyv tri khac, cOthM i ° n Jjq s khac ntiau
vQchHll tric va chuwi héagia x €hhwg¥%wvg L %i ) v 'mx(vhgng b
c ts ng)trong bic[nh CKDiMBD. “ngthi , Mhcxs hgthas | €ag Lo |
DXA“ b nhnhanlcmaucotib [n h “ mg®ithodihdactsng, gai x€h
voihdamom/mt h m8§u, [tthm MntXn ghb giidiénguan thcs ;
nge€ld , v¥%ng x@dhinbonhil%2h hnhhWhhn c8nh hrtkay h hn
"imd  xt€hng  itokhetuyMhoa khodnix €hng. Ndo®gbnhr a,
nhantrongtng ph©n nh-m | dqrg L¥EHRgoghiNdmhgio v
l cthng k°, dlgutn ‘€ aglkthd tr ng.

Kitquga c¢h¥ng “tng\indhi€@hcug a Chewcharat va ag s
(2022) trén 847 mh nhan BTM, khéng ghi rdh mi i lién h gi a Klotho huy} thanh
V' nguy ch Hogry [3RENNgSmMmas nghién cu cho thy
m’ i lién quanph c td gi a Klothovand X €h Zlmngvacngs,t d i’ u
NHANES 20112016 trén781m h n h ©n B T, §hi nfth Kidtho liéw quan
c- T nighMm) v ngngc, to"n th©n v~ ° thon m
khong tiby lien quanti c ts ngthdb | ©n g ,du va ébangrai.d/hlién quan
nay rort hmamgii , °indgt&hg kndng gc L at i ‘ni béo phi. fuy €
nhién, do thi} k/jcdb  n g a n gWkh3t di Bguan Hhnhan qif [154]. Jiang va
¢ ngs (2023)theo dbitrén 871 ph n. man kinh >50 td i ghinhdh n' n g, Kiotho
cao | i 9m mouwy dh |b«hbnx€BRg=t B[/45.68; p
b nh nhan’lc méau chu 8, Zheng va cng s (2018) bao cao Klotho By h h'n r »
nh-m | o«ng x€hng davi cMndethahgn gg uléding tvh'u c
thads | [86]gHuang vacngs ( 202 4) 3Jcd mhigimkKiotho 1a y f
nguy, cddn ik igiim MnXTM g iYeciii[dd]o

Kl otho L-ng vai Qhoachuip um-ga txo@h t gcotnhg! r
FGF23i vitamin Di PTH va can Bag canxi phospho. Khi Klotho dim, tin hi u
FGF23giimthegd /4 t tng pho $minghe mMs25( @) D
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hgb t hu canpPTH.8 phithbganhhgriloth n”"y [XMmy t h¥%c
X ©h n g [mvKkhoang ihd ‘€ h.rC§c nghién cu t r rignvd cho thyy thifu
Klothogaygim nguy ° n b [mohdix @k phgsphatase ®n va lam suy
yJu qug§ tr3nh Kk92p §mhgn LMCK nhiu@hh g h8§c ‘rihe t
gian 1 ¢ mau, tinh téhg viém nth tinh, s d ng thu ¢ gda phosphate hd thiu
vitamin D hdt héa c6 thfn h “m & ndg'thi /N n 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 cdi, nhom BTM, miliéenh d“&h g nJ/h Kb khong 16 rt, trong khi'
L MCK, _ngigithikotho nh- m | o« nHybi xtetbanlg x €bng L %i
g iyvaitrdotiQn n t_radlotlo trong CKBMBD. Klotho c6 thAkhéng pii la
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 gilBp¥Xi ot ho
cac ch dhll khac co tivh u ich trong theo ddi€ khe x€©hng Vv~ nguy
X €©h‘nbgnh nhanBTM.

Nghitncugca ch¥wng twhil “c-L Smhhghibrgb nb thh
mthGn 3vaBMCK, v iphantichrat X €©h 8l ghi@ v tri k/h p A'i quy
tuy/h t 2 nh vWkh[d satgni li€r guan vilKlotho. Tuy nhién, c mXu ¢ a
tng ph©n nh-m |Wehwy” xc&h@ag ph/mmh nht ? crhh @ § ¢
FGF23, vitamin D h& héa, viém réh ha-b th i gian1 ¢ mau.

Tém I4, nghiencu c h<€ahmghil nhn quangkégiafngngh o
I, Klotho huy}thanhvamt X <€h'ngnh nh ©n B BI5, gangkhi L o
“ nhomlcmauchuBghinhdh  x ung Klghotdp hbhmh nhon | o«ng
LFobittd v tritoanb x €hng Hi %d % ohd&mi ghi °mhquan c-
kJT qul am tinh nay ¥ c6 gia trkhoa hc, g iy raag Klotho c6 thkhong ptn anh
tr cti/p t hia yMrEXn tth i Wb va kho quan sat'mlién h tuy/h tinh trong
thi/} k/jccbngary, nHd 1a trong bi c[nh CKDiIiMBD chu  t & @ Iud (PTH,
FGF23, vitamin D het hébavacacfuf | ©m s”"ng | i °n quan).
Klotho trong sc kh e  x ©tomignhan BTM gn  ‘lc@P t ¢ 1am rd Bag céac
nghiéncu L o theodbidc, La t riunmh @rom,2wh gdhetlyng
ph8p L8mhhéagi 8 <chu
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434.Cacyput | i °n _gldawinln g, HKlotho huy/t thanh (phan tich
h™i quy)
4.3.4.1. PhantichRiquy cac yu tXl i ° n /ApuaCa gi Hlotho € bMih nhan
bMih thonmtn ¢ h3c mau |
Trong phantichiquy tuyh t 2 n lWh" BHémb nb thch mth, by y/ £
hh “dme L BN nky, Klotho huy/} thanh bao gm tu i, hemoglobin, ure,
creatinin, mcl c duthch va PTHS | “@griloth kho&n.giro€ignd - ,
hemoglobin c¢6 mi lién h thuch v i n"'n g, Klotho huy/} thanh (h' s R’i quy =
20,969; p = 0,001), trong khi cadlyf con Kl c6 miilién h nghch, bao‘gm tu i
(h s Riquy=11,976; p=0,02), ure (rs h iquy =i8,514; p < 0,001), creatinin
(h s hiquy=i0,401; p <0,001) va PTH'(rs R’iquy =10,579; p = 0,04)s
| “@grilolh kho8§ng sxigaygEid0,m96; p=0003) n&ng ch
MLCTlay/ut c6[n h “mgennid Jnin g, Kiothov. ih s R iquy =2,B4
(p <0,001) va'hs x § cnh R2=0,D6. Trong phantichiquytuyh t 2 n/h, La
baylt MLCT,Hemoglobinvatu ‘E€lL€a v o m! TSMLEBT tuy

lay/ut lienquant, cld ¢ - T “nngg hkofai nn Iy, Kiotho huy} thanh.
Ph€hng” it rfonyhblthe s au:
N“ng L., Klotho (pg/mL) = 21372 I MLC
Hemoglobin (g/dL) + 0,171 1T Tu i

M6 hinhcé hs x § cnh R2 = 0,B7 (p < 0,0001), cho thy MLCT gi[i thich
kholng 20,76 s bi/h thién cann g, Kiotho huy/} thanh.

KJI qul nay pho hp v i nhiQu nghién cu  tcrT®ng phantichi  quy L hi
bi/htrén112bn h nh ©n BY &5, biu va ¢ ng B ghi nhdh MLCT c6 tac
'ng L @hgy nkg, Kiotho (r = 0,593; p < 0,001). Ngoai ra, iPTH (ii 8,542;
p<0001)vafui(r=i0, 326; p = O0jliénh6c - cll nrgghd a nt t
v, i Klotho. Trong phantichiquytuyh t 2 n/h, MLCT tUpticlaypf lién
quanLl, ¢ Id ¢ aKlotho (b= 0,374; p = 0,021). FGF23c6im t €hng clguan
mthh v i Klotho (b=10,448; p<0,001)101]. T €hn,Rott ondnig msg ht °n

cu tr°nh68h®n BTM Ww§ MLEIT Ahhquy = 0,00
0,004) vII daresnthi (chyy = 0, 198h “Mtpe =L Wn P 2K
I/n Kl ot ho tr dng upyfh@r ntraméinhg “hp ha@@wh t 2 cyph hi
bjh, MWETO(006; p = 0 0tOM@Inly, L THnp Huy

tc | "Juc @& d 8yc Hl_a KI [ol 2Mag gl Pavik vacng s ti/h hanh
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phan tich’hi g u y Jhltrénn87 kmh nhan bnh thch mth (BTM) va ghi nith
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 nJin, ML@T tifpit c 1a yu £ d béao 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)119]. Tac gii Shimamura va

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

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

quytuyph t 2 njp, MLCGT t/piclaypf d b8ocld c¢c- T ngkehoa
"iv. iKlotho(b= 0, 604 ; p °¢€ld,@4cg]0foklh)§.c MMghee FGF23
khéng chotBy miliénh ¢ - T  nrgkégtrang m& hinh’h quy [129].

Céac K} qul trénkh?n g nhivaitrothencitga ML CT  €rhaamog L i
L. Klotho huy} thanh. S gifm Klotho song hanhvsuygimch c n Lch,gHnt h
anhtn t h@éthdyva giy Klotho c6tiQn n L ‘ntiganhtdil bh sinh hc giap
phéat hin s m va theo déi fip trivd b nh thdh mth. Nghiencuga ch¥ng t !
LWwh k hi  L"SgthingiQ § ' 1am sang va sinh hoa, s ng d h’i quy
Lhnhbi  JhLVak Scahyiut L cld t,& g /niKlotho. Tuy nhién, Bn
chjchz nh | “tickddcgpf MMOmMeE kh&§c nhe FGF®23 v~
hoa, vathifkfjcw ngang c h 8éudeQnoi quam ®rhan lqli. Nhin
chung,MLCT lay/u t liéen quanmth h  vc'ldo dlann g, Klotho huy} thanh
“bnhnhanBTM,dii  t h 2 ¢ h J)nthién ni2 @ Hlotho. K/} qul nay kifng
UnhtiQn ntmggng Kl ot hddhbsinBhamuanirng trong L §r
chc ntdrig vt h ngBTm. | €
4.3.4.2. Phan tichfi quy cac yu tXl i ° n ZApuaCa gi Hlotho € bMih nhan
I2c mau chu I8

Trong phon t2ch h¥i quy tuy/Jn t2nh L
th  ng k° (p <K6thodh®)y it /Jn hmnmmg bao g m h
| " ¢ m8u vphs&th hit gdrbnmidim. Trong L-, heme
quan thudnKlasthol hn” s8g B i quy = 30, 377;
gian | ¢c m8&u -Qh72%; v £ @wpohl8&) hvit hrdrmb ir
mn (h° sO0,B1éd;qpy==0, 038) cTrongpham tich €hn
h® i quy tuy/nbat 2ynju lta bHeJmog!l obi n, th' i
tr€ehng L€ ¢ L€a v o m* h3nh, v_i h s’
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Qo

17% s, bi Jn thi°n c¢c_,a n ng L, Kl ot ho h
tr3nh h”i quy L€ ¢ thiJt | dp nh€e sau:

N“ng L, Klotilo666mBglimOh £ gian | ¢ m8§u
Hemoglobin (g/dL)1 2,084 x HATTr (mmHg) + 238,123.

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

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

KII [pihh©n “t 2 giwy8let n guh iUt hcdl Kdcin § ¢ Thghea u .
gfiLi sows kha tsit hinghu °tnr emh 6ivh ®n L M@K v~
raag it uc’i mMinnghhh ¢+ T nggki®angtkil o{ po< 0,05
Tuy nhifunkhé&€gcnpne PTIH, LWIL kKhhtng c- T nog
m: h¥%inhqg thyh[L1la0DficfTYpik oyamag visghd intec°n 5
bnh nhon LMCHK hw'horshftho hhamnyh Icit°hdm H 8w g k
ViKl o{tho= 0,33; p7 i= qOujo 1t4gyn/h Tt o mysihh o |
t hafmheott Vi dyb §oc bl ¢ - T nngg kicawWk af{ Rp = 0, 1
p = 0,020). TpokhhgsS&hmnh€i gaRBk, wt uUFGF2 3
T nghoa tf{dAd®]mt hs3nh

Nghi un a&cch¥%ng twiktHki gEhuog it BQchily Lt
kho&8§ng xdhrddgomv's ®g dk hdgicr, » /iud” Fph yheh I
nng Kl ot ho tr ong/J/in hegumobltMCIKa tu Kb gh kh
bi t &hngh/thmn8u vkbhggEmBun k®o d~" i, hnham v3
BTM.Qnin [y ®hthhasy EM Q@ hh, a KI oct hnotdkghtit hc h
nhi tn Img it‘hg dgr KI otwan c§-n htitg3imhmitirc v-°
L t i m8wnh nhon LMCK. nghuy °cnhh@amnba®es gc h
quamgtrkh8c nh€e FGE2d, avilag mit #hdt 2ph, v ©
mu troggphon¥xnhbk m Bgbh Dd:, vhemogliobgiican |
mu'cle&'8b L Ju'dt§c ny qeplah2 teh Kd ofi ho hdmdédh kh
17 %hbit Fnfynkinot hoby &H ot W& c gntghip'ph,iv
c8§csd&lt §wh tlirt heo dmi I#FHh bgw©n L MCK.,

T ng h p KT qu t hai nhém cho th}, trong BTM, MLCT la y t lién quan
L, ¢ Ido mthh nitl ¢ a Klotho, trong khi LMCK, hemoglobin va thi gian1 ¢ méau
L- ng vai ntgr  h highdcbiBnay pin  § n hJ]L @HoadKkotho thay
'i t hedhbnihaiv L opb€liti,g nithinhth mthhtQn ntmg c
KI ot h o tdel#&inmhc t r on g JpirBwvh hv "g | t&ib fhithdh méh.
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44.T°NGH PBANLUXxN Vé&NHK HINGNGHENC U

Nghién c u ¢ a ching t6i cho 8 n"'n g_ Klotho huy} thanh gim dfn t
nhom chn gJ/n Bhom bnh thdh mbh, va thgd niEl® nhom| ¢ mau chu 8., nhom
BTM, xnggime nénrértt gi abh 3,kdlién quan divchEv. im cl ¢
cfu thdh., nhém LMCK, nn g, Kiothogiimrrt  bnh nh©n | o«ng X
L otdanb x €hng Llidhdtmdmt vwe€hng brighdbthilpth & €hng.
Ngoai ra, phan tich ROC choghKlotho c6 gia frphan bitl § n\W’ 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(KTIG95%: Q.78D,878), vi _ nhly
80 % vl hitu70% (p <0,01),)gyragKlothocOtML - ng vai ttr

5

ch dbh h tr sang’lcs mb nhtidh mchtihtrivh. Benédhh L -, Kl ot ho
thby kh[ n £ mphlAn bitt r ung ik fcadrildh kho8&§ng Xmhthg,
canximauhiuchnh ( AUC = 0, 655; p < 0,05), ttn

< 0,01) v™ titng PTH m8ungkKlawWw@ay eng6 theml 2 ; ¢
tin nitmgglngca Kl ot ho trong L@uBbvagac®hihnguy
ch ng lién quarilrong nghién cu nay, chiing téi khong ghi rdm m i lién quan cé y
n g h ¢ @Klagho v i canxi mau hiu chnh, phospho va 25(0OH)D c[ hai nhom
BTM va LMCK. KJ} qul nay pht hp v inhiQu nghiéncuquct] trong L - |
I ‘& ch ng minh gim dfntheotihtrivdib nhthch v © | i/}irri lo% khaang L
X €hn g X cihimnts khac bitsoyicac nghiéncu tcyk@qul ¢ a ching
t6i b sung d |l u m i cho b nh nhan Vit Nam va kifn g nhitinh ng d ng ¢ a
Kl ot h o tamls @hfménh tinh tthg b nhthth mthvasckhe x €hng.

n Whmthhganghiénculagc md t €hhmg, iLCn @ ¢l@chn
chHbchEtheo tiéu chdpy  x &1, g thi & @han fng rd rang theo cac giai
I 8h BTM va nhém LMCK. Shindinganhémchng gi Yptintdevag L
cho phép so sanh & ti/p gi a cac nhém nghiéna.Vic L § n'gthinBiQ L
yJut kho8&8ng x&hntgehwpph pvk phan tich theo'sl “@griloth
kho8ng x€ehng, g i, &lglotho tromy GKBMBD. &Quy trinh xét ¢
nghimKlothoa g E L I’ Schuqithé valfm blo | 1Hp 14, 1am t I i th]vQ
L, tin cdy.

Tuy nhién, nghienaw vwatntdm ts hthch]  Terh@do thit k/jnghién
C u cdbngang, nghién a ch phfn anh mi lién quan § m tth i W va khong
cho ph®pmixq§aoh thariqul, cing nh€ cbwarotiée@ nh ¢
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| “@gcann g, Klothohuyl t h aviti/h W b nh thch mth va cac bih

¢ lamsangtheothgian.Bén€h h L - , wn ghh €a Togth hcaodih § L
Bhsinhhc kh&c c¢ -hdinhl§bnh@DEMB DL nh€ FGF23, ¢ 8§
viém hdb vitamin D hét héa.nHo bi t, nghiéncu ¢ hreta’ Y BGF23 m; t

thanh plgn trung tdm trong tc FGF23 Klotho ¢ a CKD-MB D . Do L -, cC8c
phon t fhchtiWt aewhi ksiofg t W]Lt gay nhju quan trng nay; cac
nghiéencut/p t heol'ngthi IFGF23 WL S§Khowgh& Bhiin
C mdugamts ph©n nHabi th nhom bnh nhan' |c mau chu B co lodng

x €hn g ,%h av] 1am ghim s ¢ mthh phan tich thng ké. Ngoai ra, skhac bit
trong P@§d dngthdcgh phosphate,bsung vitamin D,
cl ngWanh thighfBng Kiothohuy}] t hanh °ekiwh soatan L €
toan trong nghién ai.

Céc nghién cu ti/p theo nén ap,ag thit k/JL o = rWiheo d&i s bi/h . g
Klothovacacchs k ho§ng x €hn g iHebine otlt dnpchgyiia i L o
BTM sang LMCK. Vi c ki1 h p phan tich ni@u dii bh sinrhhc kh&c nh€ F
sclerostin va cac CIs viem co thWgidpxdydn g m?!  h ¥ nghoart din® rh hin€
cho CKD-MBD. Ngoai ra, néndp trung ko sat chi ti} h hirién muan gia
Klothovand X €h®ghi@vtr 2 k h &zbith b ahinhan e mau cé
nguy c¢h | o«nagnghié®durcanthipa d'.§ n®§, ngic §thic b L
phosphate, vitamin D v bih “ilh"n g, Klotho theolc m8§ u Ecuhgdyp s
thong tinthc ti n quanirng. Cuicung, §n  x & d lngo® Holtht cho bnh
nhan Vit N a\h@ngcao gidtr ngdngtrongckh Lo &n “wg. ti °n | «
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KeT LUxN

Qua nghién cu n'n g, Klotho huy/} thanh va milién quancanéyim c
[ cuthdh, mts yJut kho&ng »»m@&hntgehwng t ri° 'mgBad0 L
gm 6 0 ikhge®thh (nhdm chng) va 240 bnh nhan bnh thch mth (150 bnh
nhan bnhthdh mth g i% 1L og i Ya%c hida mduva 90 bnh nhan'ic
mau chu B) , Qutf hgd trd t phong kham Ni Thah va nii tri td khoa N i Thah
i L cmau, BnhvinTh ng N, t thanglOnt m 2/m22 hiEng 06 nt.
ching téiritramts k/ luch sau:
1.N NG . nKLOTHO HUYeTTHANH , B NH NHANB" NH THx N MY N

N'n g, Klotho huy} thanh gim ré rt° b nh nhan bnh thdh mth va cé xu
h &g gim dntheomc  tWhtivdgabn h Fobilt® b nh nhan'lc mau chu
k8. Nh ng KT qu chinh bao gm:

-N"n g, Hlotho huy} thanh gim dfn t nhém chng (552,89 + 160,49
p g/ mih)nhém bnh thth mth g i G ii5 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 noké fpe 80001h

-N’n g, Klothotrungbinh ¢ § ¢ ¢t BIM 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 gilm nay cé y
nghogai ath3t i _$mémechng, cl ngi ngi@lisaod o

-. b nhnhan LMCK, nhém co'thgianl ¢ m&0thddgo n n g, Kiotho
trung binh 258,36 + 102,17 pg/mLHh h hn ¢ - _Tinhonglltc ;m&u <60o v
thang(337,95 + 117,09 pg/mL).
2.M" ILIENQUANGI AN NG ., nKLOTHOHUY ¢ TTHANHV_ IM C
L" CCbIU THxN, NHOM B™ NH THx N MYN CHh'AC MAU, M. TS
YeUT KHOCNG Xhw NTVaX My NG

N'n g, Klotho huy} thanh c6 mi lién quan yim c1 ¢ dfu thdh® nhém

bnhththmth ¢ he@wmyrmts y/utf khoangx €hngd v L€mn\hin t h
qua cac R qui sau:

21M 0 li°nnguaklothphuwg/]t vtmmaahl ¢ ‘¢ fah -tnh d
b " nh thdn mn ch€a | ¢ m8u:

N ng L, Klotho huyJ/Jt thanh c¢- t€hng
0,45; p < 0,001) v hemoglobin (r = 0, :

10,39; p < 0,001) va creatinin (ri,46; p < 0,001).
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-Ph©®n t2ch ROC cho phEyn KibobthkBQ&f ki
m ¢ | c¢ (<6Frl/ph/h78mhay b nh t hdnsDmUn, gi &iUC
= 0,832 (KTC 95%: 0,780,878;L. . n8A%Lly L Hig0%hpi<'0,01).

-Trong ph©n t2ch h”i quy La biJn, mHc

c- m c cfyJuhdn 17T °mUmamhilt cclapn” ng |
thanh, v, i ph€hng tr3nh:

N“ng L, Klotho (pg/mL) = 21372 1 MLC
Hemogl obin (g/dL) + 0,171 I Tu i (ntm)

Mt h3nh ¢c- T nghoa th ng k° (p < 0,0
th2ch kholng 20, 7% s hulyi/JJAn tthlminthn n” ng |
22.M" i dQuan’gri na ngKldhohuy /Jt t mantlydw, it~ khoE
x€ehngmdt L x€ehng

a. M i li°n quan gi.a n"ng L, Klotho
x€ehng

-, nh-m b nchhe€ardn acalm8tho c- t€hng qu:
(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 I ¢ 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 biJjn x8c L nh th™i gian
h€ ng ch2nh LJn n“ng L, Klotho huy/t t|
Lfy L.

N“ng L. Klotilo66pBgIimOh® # gian | ¢ m§
Hemoglobin (g/dL) T 2,084 I HATTr ( mmH

M h3nh c¢c- T nghoa th ng k° (p < 0,0
th2ch kholng 17% s. biJn thi°n n ng L,

b.M" i duangm na ngKlothohuy /jt vt mdhhl K& x€hng

b nh nh®n | ¢ mS8uhewnit gB8KEeamA n‘qglh o &
nh-m c- | BbaMg w€hng?2 to"n b, x<€hng L %i

nh-m thiJjJu x€hng hoHc mdt L x€ehng b3n
0,05.Tuy nhi °n, che€ea ghi nhdn t<€hng quan
L x€hng tYi c¢c8c v tr2 khs§c.
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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 riloch k h o § n’‘gb nhatamlmh thth mth,
c h ¥n gQxuHfmit s ki/h ngh sau:
1. NG D NG KLOTHO TRONG TH - C HANH LAM SANG

- N'n g, Klotho huy} thanh gim dfn theo tih trivd b nh theh mth va th |
ganlc m8whitgimrét gi ath3t &i . Do ln-Klothoxce®ttw n g h
L ‘&cannkbs d ng n hdlibnsinhhcb sung cac nhom bnh nhan chn
[ ¢, bao’gm: b nhnhanbnhthth mtht g i ath 3t &n;b nh nhan cori loth
khoangx €hng (PTH t tng  t@rordm)hapih thandgmau m
chu k8, Holbi t° nhém c6 thigian1 ¢ mau kéo dai.

- Phan tich ROC cho By Klotho c6 kiy n £ mplgan bit tinh tthg gilm m ¢
[ ¢ cFu thch (< 60 ml/ph/1,73m?) khat q u a " LyvaitgtQn ntng, tfrong
L&§nh _gi uyghimchc ntdngc8cdh nh-m nguyQkih cao
xét nghi m ELISA hi n co.
2.THEODOIVA n CNH &KI-MBD

- X®t nghi " m Klotho ¢ thw L€ ¢ xem |~
ph” i h°p v.,i c¢c8c ch”™ s truyQn th ng nl
x€ehng nhim g-p phFrAiMBBNnh Bi 8hrnhohoblinnk

- MHc d% thilJt kJJ nghi °n c¢_. u c¢cdit Thgancg
qulVj ¢ kiWm so8&t c&c yJju t° th+€ ng Li
phospho m8u, tktng PTH v~™ thilJJu m8iu c-
MBD v hUln ch/J] imHdm mung Xxemmgnho©n b’ r
3. N HINGNGHIENC UTleP THEO

- Cfnnghiéncu L o "drc Wtheo d&i bip “iln'n g, Klotho theo tih
tivibn h v " n d Qilpi

- Kjhp phonngttficdc ddlkth kh&c nh€ FGR23, s
25(0HyDs 'Wxdy dng m!  h 3 md toan dif GBKDIMBD v~ L §&nh
ng®g Klotho c¢c- T .nghgéain®thos " ng cho t
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CONG HOA XA HQI CHU NGHIA VIET NAM
Doc 1ap — Tw do — Hanh phic

BOYTE
BENH VIEN THONG NHAT

DANH SACH NHOM CHUNG VA BENH NHAN THAM GIA NGHIEN CUU
TAI BENH VIEN THONG NHAT
Tén dé tai: “Nghién ctru néng 3 klotho huyét thanh va méi lién quan dén mot s réi loan khoang

xuong ¢ bénh nhan bénh thin man”.
Nghién ctru vién: NGUYEN MINH QUAN
Thoi gian: thang 10/2022 dén thang 06/2024.

STT Ho va tén Gidi tinh Nim sinh M3 sé
DANH SACH NHOM CHUNG

1 | Bui Thi B. Nir 1964 23156303
2 | Cao Vin L. Nam 1958 16094014
3 | Pang Hiru Th. Nam 1959 22191360
4 | Dang Thi b. Nir 1966 15162961
5 | PaoAnh T. Nam 1963 21008661
6 Poan Vin H. Nam 1961 22268289
7 | Hoang Quang Th. Nam 1956 13185674
8 | Hoang Thi Ai Neg. Nir 1963 16026597
9 | Huynh Minh H. Nam 1963 22000802
10 | Huynh Van Kh. Nam 1947 14019504
11 |LiLam Th. Nam 1953 15005876
12 | L4 Thi T. Nir 1990 18043306
13 | Lai Thu H. Nir 1989 16016492
14 | Lam Minh T. Nam 1960 18054863
15 |Lé Thi H. Nir 1958 13065348
16 | Lé Thi Phuong Th. Nir 1969 15155241
17 | Lé Xuan S. Nam 1966 23139372
18 | Mai Vian D. Nam 1967 14146029
19 | Ngé Thi L. Nir 1955 19181263
20 | Ngé Thi Hong Th. Nir 1966 17039113
21 | Nguyén H. Nam 1966 23157505
22 | Nguyén Céng H. Nam 1954 13050842
23 | Nguyén Ping H. Nam 1974 23246215
24 | Nguyén Ping Th. Nam 1975 23020674
25 | Nguyén Prrc L. 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 C. Nam 1966 18034827
30 | Nguyén Quan C. Nam 1955 23074431
31 | Nguyén Thi H. Nir 1964 23167735
32 | Nguyén Thi L. Nir 1970 14071793
33 | Nguyén Thi Qu. Nir 1969 18940365
34 | Nguyén Thi M. Nir 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 C. 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 Truomg A. Nam 1964 20010626
48 | Phan Dinh Ph. Nam 1963 15020461
49 | Phan Thi Thuy K. Nir 1969 16147911
50 | Tran Hitu 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 | V6 Quang H. Nam 1964 15026435
60 | V& 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 Thj Tuyét L. Nir 1964 23182565
64 | Pang Thi Thu Ng. Nir 1980 15104919
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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 T. Nam 1956 16904831
71 | Nguyén Ngoc p. Nam 1959 18085776
72 | Nguyén Nh. Nam 1972 23139824
73 | Nguyén Phudc V. Nam 1998 23166019
74 | Nguyén Thj b. Nit 1951 13064940
75 | Nguyén Thi Ng. Nir 1983 22933619
76 | Nguyén Thi Th. Nir 1969 14066815
77 | Nguyén T. Nam 1959 19021503
78 | Nguyén Vin V. Nam 1968 23181554
79 | Nguyén Xuin C. Nam 1969 22229504
80 | Nguyén Xuan Tr. Nam 1961 15140812
81 | Pham Truong H. Nam 1996 23035377
82 | Pham Vian H. Nam 1968 23098937
83 | Phan Thanh Tan T. Nam 2006 22099611
84 | Phan Thi Bich Th. Nir 1979 18091155
85 | Phan Thi Kim Th. Nir 1998 23214301
86 | Tran Thi Bich Th. N 1962 23120687
87 | Tran Trong T. Nam 1972 24007324
88 | Tran Trung Ng. Nam 1989 23278398
89 | Tran Vin M. Nam 1982 23924295
90 | Vii Ngoc T. Nam 1969 16001729
91 | Bui Xuan B. Nam 1966 15137379
92 | Hoang Pinh p. Nam 1946 23019220
93 | Hoang Purc H. Nam 1947 21065069
94 | Huynh Thj Thu H. Nir 1973 18928728
95 | Huynh Thi Thay Neg. N 1949 13053483
96 | Lé Nhat C. Nam 1989 23173679
97 | Lé Thi L. Nir 1968 14007164
98 | Nguyén Duy Ph. Nam 1969 23947294
99 | Nguyén Hai D. Nam 1977 23092761
100 | Nguyén Thi A. Nir 1951 23106321
101 | Nguyén Thj Bich L. Nir 1963 23918253
102 | Nguyén Thi Th. Nir 1987 20143627
103 | Nguyén Thi V. Nir 1949 23909049







