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1. Vai tro cla phosphate trong c0 thQ

Phosphate |a anion nli bao chinh cla t0 bao cl thD nglUi, va la mit phln khéng thD thilu cla
nhil u qua trinh chuyO n hoa bén trong t0 bao. Nang I00ng c6 dilc t0 thl c phim holc di hoa
ndi sinh di0c I0u tr0 dODi dOng lién kOt phosphat giau nang I00 ng (adenosine triphosphate,
creatinine phosphate,...). PhOtphat la mOt thanh phOn thit ydu cOa DNA va RNA, mang t0 bao,
cac chit trung gian hoa hil ¢, 2,3-diphospho- glycerate trong cac t0 bao hing clu va
hydroxyapatite trong x00ng. Bén cl nh do, qua trinh phosphoryl héa va khi phosphoryl héa
théng qua cac holt dil ng cl a nhil u kinase, phosphatase r0t quan tr0 ng trong vil ¢ dil u chnh
chl ¢ nang protein, cting nhi trong chuyl n héa carbonhydrate. Thin la cl quan dil u hoa can
bl ng ndi mdi phosphate chinh, théng thi 0 ng 80-90% phosphate dil c tai hi p thu va phin con
I0i d00c baitidtquaniic tidu.

Thil u phosphate khong nhit thilt bilu hion 0 sO gi0 m phospho mau vi chi 1% phospho 0 ngoli
bao, chl ylu 0 ding phospho vé ¢l ¢6 thd dinh I00ng di0c (Pi). Nhdng trong phin I0n tr00ng
hip, hD phosphate mau bilu hidn s thilu hOt phosphate cla toan bl ¢l thd va phin &anh sO rOi
lo0 n chllc nang cla can bl ng nli moi.

2. Nhi ng nguyén nhan gay hi phosphate mau

Tai phan b0 :

Insuline va nudi an I0i: 0 bl nh nhan binh thi0ng, sO di ng insuline hoU ¢ glucose ¢4 thl din din
gilm nh nOng dl phosphate do phn 0ng phosphoryl ho& glucose tdi gan va cll, ngudn
phosphate nay diilc 0y t0 huyOt thanh. Tuy nhién, nlu cé gil m phosphate tilm 0 n, hO
phosphate niing cé thl x0y ra, dic biltla 0 nhdng bl nh nhan nh : toan ceton dai thao dl I ng
hoU ¢ tdng d00ng huyUt vi I0i ti0 u tho m thO u do glucose din A n mOt phOt phat trong n00c ti0 u,
trong qua trinh cho an I0i carbohydrate 0 nh ng bl nh nhan suy dinh dd0ng nghidn ri0u holc
chan an thi n kinh, va 0 nh0ng bl nh nhan nudi an tinh mi ch hoan toan.
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NhiDm kil m hé hi p lam tang pH n0i bao vi CO2 c6 thi 10 do di qua mang t0 bao, thac dly holt
dl ng cl a phosphofructokinase, lam tang qua trinh di 0 ng phan.

HOi chO ng x00ng doi: bl nh nhan cOt bl tuylt cln gidp ma tr00c day da co tinh trdng loang
x00ng cé thl xOy ra tinh trlng hO calci mau va phosphate mau nghiém tr ng ngay sau phiu
thuOt. Tinh trOng nay cting co6 thd xOy ra 0 nhing bl nh nhéan sO di ng cinacalcet (thul ¢ gilm
phéng thich PTH) holl ¢ denosumab (gil m holt dllng cla hul cOt bao).

GiOm hOpthu rudt: chd d0 an0 ngdOi binh thiOng cung clp 800-1000mg phosphate mO i
ngay, I00ng nay can bing vli l00ng mdt di qua dl0ng tiéu hoa va ni0c til u. Khol ng 80%
phosphate dilc hOp thu U rult non, va mii ngay rult gia bai tilt 150-200 mg.

Khi b0 nh nhan gilm hi p thu phosphate U ruCt, thd n nhanh chéng thich nghi bl ng cach tang tai
hi p thu phosphate, tuy nhién ndu tinh trdng thilu cung clp kéo dai s diin din h phosphate
mau. Tinh tring nay diic bilt n0ng hin 0 nhing bl nh nhan tiéu chiy kéo dai vi rudt gia v n thii
phosphate théng qua phéan. Nhi ng bl nh nhan nay cting co thl hi p thl kém vitamin D, c0ng
cOn gidp thO phat do thi u vitamin D ¢é thD 1am n0 ng thém hi phosphate mau bl ng cach tang
bai tilt phosphate qua nd0c ti0 u.

ThuO c: cac thul ¢ khang acid c6 chlla nhém va magie lam gi0 m gid m phosphate mau bl ng cach
kOt hOp vUi glc phosphate t0o ra muli kOt t0a.

Tiéu chiy phan m0 va tiéu chly man tinh: c6 thO gay ra tinh trl ng h0 phosphat mau nh0 din
trung binh do gi0 m hO p thu phosphat t0 rudt va mdt phosphat qua thOn do c00ng cln giap thO
phat gay ra do thilu vitamin D di kem.

Tang bai til t qua thl n

CO0ng cln giap
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SO thi0u hOt holO ¢ khang vitamin D

Cac hii chi ng di truydn hilm gl p lam téang thii phosphate qua thi n:

BO nh coi x00ng gidm phosphat mau lién kit vii nhilm sOc thd X (trd0c day di0c gii la bl nh coi
x00ng khang vitamin D), khil m khuyOt trong vO n chuyln phosphat 0 Ong l00n gin la do ddt biln
0 gen PHEX.

BO nh coi x00ng gid m phosphat mau trdi trén nhidm s ¢ th th00Ong: kIt qul cla dit bil n trong
gen FGF-23 trén nhilm sO ¢ thD 12p13.

LOc méu lién tdc: Tinh tring hD phosphat mau dil [ c quan sat thly 0 nhilu b0 nh nh&n dang
di0c dilu tr0 thay thD thOnliéntdc [57 ], phOnl0nla do lodi bl phosphat bing chit thlira
ngoai. Billu nay diic bilt c6 viin dU khi sO ding dl n thulc thay th0 thOn tich cOc cé chia lDu
I00ng di ch thO m phan hol ¢ dd ch thay thO cao.

3. Trilu chi ng lam sang

Triduching i xd0ng:

Tinh trdng hO phosphat mau kéo dai dil n di n khid m khuyOt trong ¢l qua trinh x0 ly khoang chi't
0 thOn va clu trac x00ng. SO tai hi p thu canxi va magié U 0ng thOn xa b0 Oc chl, va sau do la
tinh tr0 ng tang calci nilu d0t ngdt. Phin Ong nay dUi vOi tinh trd ng thil u phosphat r0t r6 rOt,
nhOng cl chd vOn chda ddOc bidt re. Khdng hidm trl 0 ng hi p, nhi ng bl nh nhén bl tang calci
nid u vo can co6 tinh trlng hi phosphat mau nhi, va ngl Ui ta cho rl ng tinh tring mOt can bl ng
phosphat c6 thd la b0t th00ng chinh, vOi tinh trd ng tang bai ti0 t canxi la tac dl ng phd. Tang
calci nilu mO n tinh lam tang nguy c0 hinh thanh tinh thO nidu va sOi thon. Khéng c6 gi ngic
nhién khi nh0 ng bl nh nhan mO ¢ ching r0i lo0 n nay c6 thd bidu hiln ti0 u mau vi thl holc dUi
thD va dau héng.
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PhOnOng ban ddu cla x00ng dlivlitinh trdng h phosphat mau la tang tai hi p thu; sO gili
phdng canxi x00ng gép phln gay tang calci nilu. Tac ding nay cé thd dilc dong gop mit phln
bli sU gia tang t0 ng hi p calcitriol (1,25-dihydroxyvitamin D) do thil u phosphat. Tinh trl ng hQ
phosphat mau kéo dai hi n, trong khol ng thii gian t0 vai thang dl n vai nam, ddn ddn coi x00ng
va nhuyl n x00ng, do gi m khoang hda xd00 ng. Nhi ng bl nh nhan bl thilu phosphat kéo dai nay
co thd b0 dau cl dang kO, bil n ding x00ng va c6 nguy cl gay x00ng dang kO trong thdi gian
dai.

Tril u chl ng ngoai X0 ng:

HO thOn kinh trung 00 ng: HO phosphat mau nilng, d00c¢ dinh nghta la n0ng d0 phosphat di0i 1
mg/dL (0,32 mmol/L), c6 th din ddn bl nh n&o chuylln héa do cOn kiDt ATP. Mt lo0t cac trifu
chO ng thi n kinh c¢é lién quan di n tinh tr0 ng cO n kil t phosphat kéo dai, t0 kich thich nh0 va di
cOm din cac bilu hil n nghiém trl ng hon nhd mé s ng, co gilt toan than va hén mé. Ngi Ui ta
cting suy doan rlng tinh trd ng cl n kil t phosphat nghiém trlng gép phin vao sU phat triln cla
chl ng tan myelin trung 00 ng va ngoai cllu ndo. Tuy nhién, do c4c tinh trdng lam sang thi 0 ng
din din tinh trd ng cO n kit phosphat toan pht n trong ¢ thd ¢6 thd ¢6 nhil u tac dl ng khac
nhau din h0 thO n kinh trung 00ng (CNS) ma khong lién quan din b0t thO0ng vO can bl ng
phosphat, nén rit kh6 di gili ma dic sU déng gép dlc I0p cla tinh tring hD phosphat mau
kéo dai vao bl nh ly ndo nay.

CO x00ng va cl trdn: Cac bilu hiln rdi lo0n chllc nang cl do hi phosphat mau bao gl m: khé
nult, t0c rult, you ¢, chiOng b0 ng, dau bl ng. Tiéu ¢l van: khéng phi la hii m gl p trong tinh
trdng hU phosphat mau, nh ng tinh trd ng tiéu cl van c6 y nghia lam sang th00ng di0c mo t0
nhidu nhit 0 nhdng b0 nh nhan c6 tiln sO rli lodn sO dOng r00u, dai thao di0ng khéng diilc
kidm soat tit hollc nhO ng ngl Ui bl suy dinh d 0 ng nghiém trl ng va dang di 0 c nu6i di0ng qué
mOc ma khéng bl sung dll phosphat.

HuyOt hOc: Giim nOlng d0 ATP nli bao lam tang d0 cing c0a hing cOu, din dintan mau. Mic
ATP nlibao gilm lam gil m cO thl ¢ bao va chemotaxis clla bdch clu hit. C6 thd xOy ra tinh
trl ng co cll¢c mau déng va gil m tidu clu khdng hoan chilnh, c¢é thi lam trdm trd ng thém tinh
trdng xult huyOt niém mOc. NhO ng trilu chO ng nay thO 0 ng xOy ra khi h phosphate mau nl ng.

Tim: Kh nang co bop ¢l tim c6 thd b0 suy ylu do cn ki0t ATP va vilc b0 sung phosphate
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di0ng nhi cOi thil n chl ¢ nang tim, dic bilt 0 nhing bl nh nhan bl hO phosphate mau nl ng.
Ngoai ra, hi phosphate mau cé lién quan diin tl I0 lo0n nhOp thdt cao hi'n trong bli cOnh nhOi
mau cl tim cOp tinh va nhu cOu hO tr0 thudc vOn mOch tang Ién sau phiu thult tim. Do dé, O
nhO ng b0 nh nhan cé céc trid u chl ng suy tim khéng gili thich di0c (vi dO, khé thO, khé thD khi
ndm, phu n0), cé thD sang 0 c tinh trl ng thil u phosphate 1a hi'p ly.

HO6 hi p: Chi ¢ nang phii cling ¢6 thl bl 0nh h0Ong tr0c tidp bli tinh tring h0 phosphat mau kéo
dai. Khd nang co bop cll hoanh c6 thl bl suy gi0 m dang kO trong tri0ng h p nay va mot sO
nghién cOu cho thOy tinh trdng hO phosphat mau cé lién quan di n tinh trd ng ph0 thul c may tho
kéo dai 0 nhdng bl nh nhan bl nh n0 ng.

4. Dilu tr0

Dilu trd nguyén nhan: Bonh nhén bl h0 phosphat mau cln dilc dilu trd nguyén nhan nguyén
phat. Trong nhilu tri0ng hOp, gili quy0t nguyén nhan si gili quylt tinh tr0ng h0 phosphat mau
ma khéng clln b0 sung phosphat.

BO sung phosphate: bl nh nhan c6 ning di phosphate trong huydt thanh di0i 2 mg/dL (0,64
mmol/L) nén diiIc bl sung phosphate.

NOu phosphate huylt thanh <1 mg/dL (0,32 mmol/L), didu trd b0 ng chd phOm truyl n tinh m0 ch,
chuyl n sang phosphat dll 0 ng ul ng khi phosphate huy0t thanh vOOt qué 1,5 mg/dL (0,48
mmol/L).

NOu nOng d0 phosphate trong huylt thanh la 1 d0n 2 mg/dL (0,32 di n 0,64 mmol/L), ph00ng
phap didu trl sO khac nhau tuy thul ¢ vao sU c6 holc khdng cé cac trilu ching r6 rang cla tinh
tring hU phosphat mau va mi ¢ d0 nghiém tring cl a tinh trdng hO phosphat mau:

0 nh0ng bl nh nhan khéng c6 trid u chi ng, cung clp li0u phap phosphate d00ng ul ng. Nhil u
bl nh nhén trong si nay c6 thl bl tiéu cl va ylu cl nhing khéng billu hiln rd rang trén lam
sang.
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0 nhO ng bl nh nhan c6 trilu chiing vOi nOng d0 phosphate trong huylt thanh 1a 1 din 1,5 mg/dL
(0,32 din 0,48 mmol/L), didu tr0 bl ng phosphat tiém tinh mi ch va chuyl n sang phosphat ul ng
khi n0 ng d0 phosphate trong huyOt thanh vi 0t qua 1,5 mg/dL (0,48 mmol/L).

0 nh0ng bl nh nhén c6 tril u chllng va ning d0 phosphate trong huydt thanh >1,5 din 2 mg/dL
(0,48 din 0,64 mmol/L), didu trd bl ng li0 u phap phosphat dl 0 ng ul ng. DOng vil ¢ b0 sung
phosphate khi phosphate huylt thanh >2 mg/dL (0,64 mmol/L) tr0 khi ¢6 chD dlnh dilu tr0 man
tinh nhO tinh trdng mOt phosphate qua nO 0 c tilu kéo dai.

Vil c bl sung qua di0ng ulng thOOng dit di0c blng cach kit hi'p chD ph0m natri va kali
phosphat ; natri phosphat di0c 0u tién dung cho li0 u phap tiém tinh mi ch.

LiDu ulng: Khi s diing liDu ulng, b0t ddu phac d0 vii 30 d0n 80 mmol phosphate mii ngay
chia thanh nhil u I0n. Phosphate cting cé thd di0c b0 sung bl ng sOa tdch kem, chl'a khollng 8
mmol phosphate trén mOi khO u phOn 237 mL (1 cOc).

ChD d0 an sau day la mitcach tiop cin hip ly:

ONOu nOng d0 phosphate huydt thanh >1,5 diin 2 mg/dL (0,48 dln 0,64 mmol/L), ching t6i sO
cung clp 1 mmol/kg phosphate nguyén t0 (t0i thiDu 40 mmol va t0i da 80 mmol) chia lam ba
din b0 n lilu trong vong 24 gil.

O0NOu nOng di phosphate trong huyt thanh la 1 din 1,5 mg/dL (0,32 din 0,48 mmol/L), cung
clp 1,3 din 1,4 mmol/kg phosphate nguyén t0 (t0i da la 100 mmol) chia thanh ba din bin lilu
trong vong 24 gil .

0BO0Nnh nhan béo phi ndng cé thl dilc dung liou khiidiu tdida holc liDu didu chinh dda trén
chilu caovacanniingclahl.
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0BONnh nhan c6 mic I0c clu thd n gil m nén dung kholng mit nla lilu ban diu di0c d0 xult.

NOng dl phosphate huylt thanh nén di0c kiim tra I0i sau 2 d0n 12 gi0 kO t0 liDu chia culi cung
dl xac dinh xem c6 cOndung liDu I0p 10§ hay khdng. NOu cd, c6 thl ap ding I0i cach tilp cOn
t00ng t0.

Céac chit bl sung phosphate dilng ul ng (vién nén va blt) chf'a cac tl |0 natri va kali phosphate
khac nhau. Ba x0y ra cac I0i dung thul ¢ nghiém trllng do nhIm I0n gila cac chd phim va thilu
s ding nhitvOd ddn vO trén nhan s n phim. Do dé, cin I0a chin chit bl sung phosphate ding
udng cé can nhilc din ham I00ng kali va natri va liDu 100 ng theo mmol phosphate. Cac chit bl
sung kali phosphate-natri phosphate di ng ull ng thi 0 ng dung bao gim 250 mg (8 mmol)
phosphate trén mOi vién nén.

LiJ u tiém tinh mOch: Truyl n phosphat qua dl 0 ng tinh mO ch c6 khl nang gay nguy hid m vi né
c6 thd kOt tDa vli canxi va gay ra nhillu tac di ng ph0 bao gim hi canxi mau do canxi lién kit,
suy thi n do canxi phosphat k't t0 a trong thIn va c6 thd gay lo n nhi p tim gay t0 vong.

NOu cn dilu tr0 bOng d00ng tinh mOch 0 nhing bl nh nhén bl h0 phosphat mau co tril u chll ng
nghiém tr ng hol ¢ khéng thD dung li0 u phap udng, d0 xult liDu I00ng thay dli tuy thull c vao
mOc d0 nghiém tring cla hl phosphat mau va can nng cla bl nh nhan.

ONOu nOng d0 phosphate trong huyOt thanh >1,4 mg/dL (0,45 mmol/L), tiém 0,2 mmol/kg trong
bin gil (liDu t0idala 20 mmol cho li0u ban dlu).

O0NOu nOng di phosphate trong huylt thanh >1,1 diin 1,3 mg/dL (0,36 d0n 0,42 mmol/L), chung
t6i sO tiém 0,3 mmol/kg trong b0 n gill (lilu t0i da la 30 mmol cho lilu ban dC u).

ONOu nOng d0 phosphate trong huyOt thanh <1 mg/dL (0,32 mmol/L), sU tiém 0,4 mmol/kg trong
sau gil (liou t0idala 50 mmol cho lil u ban diu).
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NOng dil phosphate huylt thanh nén dil0 ¢ theo d6i sau mii sdu gil khi truyd n phosphate tinh
m0 ch va bl nh nh&n nén chuyl n sang phl0ng phap thay thd bl ng di0ng ulng khi n0ng d0
phosphate huy0t thanh dit 1,5 mg/dL (0,48 mmol/L).

Phosphat IV c6 siin di Ui di ng kali photphat hol ¢ natri photphat ( b0 ng 3 ); ning d0 kali huyOt
thanh c6 thD hO0Ong din I0a chlin sOn phDm. Kali photphat cung ¢l p kholng 1,5 mEq kali cho
mOi 1 mmol photphat. B0 tranh sai sét khi dung thul c, il u dung nén di0c bilu thd di0i d0ng
mmol photphat va muli natri hoU ¢ kali nén di0c chl dinh.
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