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Abstract

The incidence of cognitive disorders increases year by year with the aging of the global population,
and the most serious can develop into dementia, which brings a heavy burden to individuals and
families. Alkaline phosphatase (ALP), as one of the many enzymes in human body, plays a power-
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ful role. At the same time, ALP is also one of the most commonly used marker enzymes in immu-
nodiagnostic reagent products. It has many advantages, such as high stability and high sensitivity.
In recent years, a large number of studies have shown that ALP level is also significantly increased
in cognitive impairment. This review reviews the structure and biological characteristics of ALP
and its role in cognitive impairment in clinically related diseases.
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1. 518

NN AS (C) ) KR R EEE ARG BRI R AN L Z b ok dnm, B NIR 2 R EAS Al
g, [EE B R B T 0 H R AR, HAAEAR/NI[L]. EAER, XIS T 7S
NG5 o B ER 8 (alkaline phosphstase, ALP)J& —Fl i WL /KRG, | iz A7 76 T 2 Fhah ) F sk A P ik
Mo AIP fEN—F M ES /), 5 ARERM . SRR, M RESEEVIMEC. BESEY
BRG . MRS N RS B ISR IOB W G R BN R EHAE R . 15T RA RN 5
ALP 5\t A ZYIR R, ALP /KFF s n] e AN FTh RE R fG K AR A H 2 H iR+ ALP
AP SN A R A OG; ALP [Bhas I MDA SN DR BRAS B R AR R TS $R 4L 1A ki
UeAh, SOREVE I R L DR EEL R, R BT/RKMGBE . COPD J OSAHS. i 25 p jG £ &
ML P A0 T 6 P S S5 I R o UL e 7 (1 B s, )BT A SR 00 £ R I B 1) R AR R A
RAE T EERIEH[2]. UK ALP RUZ5H . A2 e P DL RAE i R AH 5GP 950 WA 6 B g vh A F R F 9
LRRUT .

2. ALP BOS5H B A 4= it
ALP 2 — M Z SRR P Al R IR A, &P 270 1923 4F i Robison & ILIF4rB5[3].
ALP 1A N —Ff B 22 55 R G 0 R IS 4 J8 B (1 45 A I, T DAZE B 251 1 1Rk PO R TR P 7K i s o

FEAE TNV IR FAE S (1 BEBE RS, 0 m] DA AL IR B I M B8 IOBE[4] . ALP 7E A\ A4 LAY A4 ] T
BRI, 2B E ALP(IAP). %% ALP(PLAP). ZA:544ffi%l ALP (GCAP)RIZ 4L s 577

ALPP. ALPPL2 #1 ALPL filr4sfi5[5] [6] [7][8] [9]. TNAP T EEAFLE T B84, B LL T, HrhEgs
S ALP (BALP)TEAR N FEAAFIEAM, AZFIRefism, BAIP 1l 1~2 X, WLAES6C T
25 8PN KiE . BALP FH Bl. B2. B/l fl B1x PUANERY, Hrpgi =ANMEET NMAME S, &g — 47
TEF#5r CKD B RPN, iR TR 7R RIS TNAP [k 7 3RIE T LRI, I 7E 0 1 P B2 40 A

FREE TCAH FRAN A 22 T Al (6 220k o ALP FE ML FP AR A nT i I B A7 AE , TEZ0 A I BRAE w BIEA SR

T P L LR 6 PR B XA, 4% GPI 21X ALP MBI B8, JE NI DRI R T AFAE[10] .
KHZ HHERIE T ALP R HEIRRS B RS, BIAS. MiE RS, WA KRG A KA
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3. ALP 5llgR#X<&ER
3.1. 2 BIPEFRTR

2 FURE PRI (T2DM) & — 41 B 155 5 22 20 WA/ 2 AN BB 5 AR HUAT 5162 LANG P af b - A =8 0 Ry
TERIARIVEZR , G IRFF SRR . RAER®ER A KNEFREEXA T SBeGZMET2
PRS2 R, AR, OME. B, UESEENHNASRE, MHEAERTHERZ. ek sse
Vo JEEIN R FECRE EACR AL, S A B PRI R R L R HOR e Y, AT e G AR A
F. BN E L ERRELR S S RN, A RE, T2DM B A ARG BT 2 T
IEH &, T2DM ROZM A A2 5 BN FBRAG ) fale 2R [11] . —IURFEAS Meta 4347 o, B8RB800
De Bl () AR BN 1 1.25~1.91 £%, 4 PRI i 5 10 S8 8 SEOm RRE P XS B T [12] o DA R B A 2 PG A
HIATE RS, NG IAIEN T2DM R RIEZ —, AN EN, HATHRRA . 28k
1BYT T2DM B E NFIRERS AR AL @I [13] . J3A — IR 7 o [14], 2 U0 PRI J & B HDL-C 7K~
SR TAEEAEAL, ALP. FPS. FINS. HOMA-IR. TC. TG. LDL-C /K V¥ T gext 4, ALP 5
BMI. WHR. TC. TG. LDL-C. FPS. FINS. HOMA-IR ¥J &I H & IEM5%. &/~ T2DM B LI
AP = R 5 2R A, FRAEA S MAE AU IE D RERA T o Bl O 15 TR PR S8 Bl T IR B 3R 4 W AN R B
JR By AR, G ROBEACH R E, RIS IR 2R, AN R BOLE N TR, &2 BRI, AT E
JERESZ 4515182 ALP FHE[15]. A AR, ALP Al 9 8 R AR AR B RS AL R R [16]. A
I, E K S, SECALP KPR, AFIRERS IR AR W, TE s — MR R R
32. BERR

B 1B 5 (CKD-MBD) & B8 PE B IR 51 R A4S . B, 484 R D. HFIRFZFIRME SRR W 52N R
GiPEPe, AFELLME-TEZ I 1) 45, B, HARSFIRBGERESZEER D AR 2) MR, 7
oy AL B KGR S, 3) M s AMBALVEIN[17]. R B B iRm0 N
VURhRAL. S B (IR A E 0 RS VEE R A p2-T0ER R EE M FE AR B T o DA AT —
BN G AR oy R, SR AN A A R BR 22 (R UE 4 UF B 45 B 0 2 38 3 A7 72 1R [ 18]
HIER A2 WP CKD-MBD [ 4brit, (H2H THAEAGIGME. & & ot BT & AU F
PN ECE AR A B R R, e IR BN A2 20%2), 1 KDIGO #8 FE i H MLIE & 45 L
413 1 1 (bone-special alkaline phosphatase, BAP) 7K1k T4t CKD &% 1) & A ZFEL[19]. A HF 7t K I0
[20] i 745 325 B 2 2 LI 1 BAP K > 20 ng/ml B mJ DAHERR 45 B4 B - Bervoet S5 [21] A IWAE MLIZE FE &
&N, 2% BAP <10 ng/ml i, &3 BN HAY B R AT REME K. [RINF BAP X~ CKD B2 (17 J& vl 2
HAMRKE S, MR Z IR IE Y B3 BAP /K5 CKD &35 O M BRI R A F B EM G, ALP Bk
TR T E RS, JRAT LT N R AR S A i TR e Ak AL S AL[22], 2 5 IR XA R S AR
fi[23]. 1EJ9 ALP [F L2 — BNP Jhmi, JRexfilEnThaedintn & EFR Y BT, fE%E CKD-MBD i
THINEE, IARNRRRS R R AR R R 2 AR 34T

3.3. HERGK

i /N T8993 (CSVD) & i N /INBh ik Ahsh ik . B4 i A Al /N B ik & 209 28 S S0 B R ZE (LD i B
(lacune)~ i F /53 3 A8 (WML« L6 o] BBl ] By oK B ik H I (CMB) &5 (1192 008 S PR [24] o LI R R I 2L
B NEIIHRE R B iR KR DEFE IR KEE[25]. CSVD &2 N KA NG T T
FEJFHZ — RBEFURIL, ALP S5/ & %A C . MIE ALP 7K &1 nl G e i i 14 i )53 Bt
BEW I FG I R 2K [26] WM/ LB 95 B SG R R &K [27]. ALP 2 5 y-& 3 T BRI, 117 HAE M2 0 98 i
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ATYREAN R R ThAE T R EEEH[28]. ARFAER, ALP TER /R 2% BRAE (AD) & 2 I A AR v )
Whn, 2R ALP [T R BAHZ T ALP (B0 . ik ALP 3905 AD A &N Thfe 2 fkH 26291 .
TR, ALP SEERTEASME . BB S I 0 995 8 1 ALP KCF BT, HAmKTrS
S 5T AP L A LA R A R T IR ARG, JUHR N TR BN PR B [30]. WT L, ALP k%N
Thae N IR AE R EAHEHETINRR.

3.4, 1ILIMERR

7E—T0 Meta 3477, Li %5 A Embase f1 PubMed s RIGARIREE, MIF4AE] 2013 4 12 H, f#H
FBEE “ALP” . “BERRER” . “CVD” . “SETIR” &E, o 24 e, St 147,634 LEEIA
IXIGUREFC - HEAT 1 700 8 S LA - 28 Meta 730 #r o TR ARAT TR I, ALP K500 MU B3 A8 T2 B AT ARG,
SR, 5 AEBOBOE O 055 SR BRRE o 22 1R 1) 2% SR TE TR A (R 3R 5 R 1A W35 [31]. A —Wh il s 7 1
I ALP 7KF5 CVD Z ARSI A 55 [32]. BRAEA T3 R ALP 7K P 5 Bk E5 4k Sk ok RERE A 2 D) A
K, I SEERKFEREL R, I HAX RSSO F oA AL G0 i S K1 25 [33] . Ndrepepa Gjin %5 A
I 2134 4 PCI AR JG i 2k 7 ik 254 ik (acute coronary syndrome, ACS) 3 B 17 J5 & LI T =5 ALP /K
V5 RS BKAS AL AL EE B UIAR DG, HA24T PCL R ACS (& HUR RIS S TR K 7-[34]. AWFRZR, O
MR A 22 IR AR BE A A D et , XU IUE R IG YT RIS O, 58 ™ 5 Rgma (AT T (7% 2 e
JIRNA I 5T B [35] o o LA A6 o A B I e/, LR BT FE IS N, BUE 240 A Re I PR, =
SRR ST B R R A BT S P 2 A 4 I B S I IR R AR, A R BOA R T RE AT R A
K JE[36]. LA B T3S AT LAESE ALP 5000 L5 93 £ A AR DI IS (9 R 2B R S TR AP AE — 58 7 Lo

3.5. iR

AR G N RIS B R R 2 —, a2 2R R R KA [RIE LR R R e s, oz
W TRER A . ALP G H T RTINS RAHIBHZE, 7E—LeFFRMEADEN, RGN
JIF 98« SRR IR AL« 5 1 T ERAR i Rg o PR A% 1 g 5 v ALP T A mi[37]. A TR R B, ALP
AR IR AN M . AR M S R AR R e 1Y) TS A1 [38] [39] [40] [41] WA B i 6 4 fir Rg
JIIRTT B WEIER, Gamal Kotb %5 N IR SR, Ay7 51 S 1A SN i 2 2 0 P g J 5 A7 5 1)
—ANFEAE, vl ERE WA E42]. L LT, ALP 5 TR I R A K e UL R AT R 5
AN FOIBEAS L R

4, BE5 ALP

5 2 RUBEIRIA S B EEE N U R B R 2GR BRI O MO R R R T R HE A
FIBEIG ARSI BV R R, WA R SRR KA R R R LB, H T ALP fEIIR R
NIRRT A PR I RN TP S T — et e, (B AR SR RSB P K B AL g AN B 1, A g ik
—IWIIWETT . ALP S IARIBENG S5 22 A S TR AT AE T AR IBC AR AT RE AR S e A S 8 7 O AT
FUIT TR, I AT BE BRI FRIA T WA R B 98 2 T B Ao
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