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[#Z] AMAE 2 (human serum albumin, HSA) BRI H—F & @ FEWEAD, S 517 EIUIEZFEBL6E .
ST HSA WA A A0S . 25 S5 hRE, JF 45T HSA Y I ACEE IR Lk Hh 9 15 B Ry FF 08 J DL R A B 2 B
HSA AR —F G5 I T Z IRESr T, AT LRI AR TR, 4Rk HEs 67618 . b fb . T fe . R aER
THRE . LA N R A0 MRS A R A I A5 5 P A AR T R 32 B I B AL . HSA 25K 5) 32 B BIR IR B n s, B IS 1B i
AR ZF AW, N ARl C R umily . MESEAk . 5 34 PR Em sk Ak (Cys-34) FALSE, H Cys-34 AL
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(hepatorenal syndrome, HRS). A K1ENEHE S (spontaneous peritonitis, SBP) 45 & JIF-isi 4k 3 A& E 19 & B L I H B4
TRITRCR o X THESBP YL . KK IAE IR . R . 182 H35% (acute-on-chronic liver failure, ACLF) 45HAth
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Advances in decompensated cirrhosis treatment by human serum albumin
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[Abstract] Human serum albumin (HSA) is one of the most abundant proteins in the plasma which participate in plenty of
physiological functions. This article reviews recent advances in HSA-related researches with respect to its synthesis, metabolism,
structure, function, and clinical application in decompensated cirrhosis and its adverse events. As a multidomain polyfunctional
molecule, HSA has not only shown its effect on colloid osmotic pressure elevation, but also its non-colloid functions including
ligand binding capacity, antioxidant ability, immunoregulatory effect, and maintaining the stability of endothelium and permeability
of capillary. However, the structure of HSA is easily affected by pathology surroundings including various posttranslational
modifications of HSA, such as truncated N-terminal or C-terminal, glycosylation, and oxidation of Cys-34. Among these, the
oxidation modification of Cys-34 in HSA is closely related to cirrhosis progression and has a strong prognostic ability of clinical
outcomes. Besides prevention of post paracentesis circulatory dysfunction, HSA administration also shows excellent treatment
potentials in the cirrhotic complications, including hepatorenal syndrome (HRS) and spontaneous peritonitis (SBP). Furthermore,
more clinical trials are needed to discuss the potential benefits of HSA in non-SBP infection, long-term administration of ascites,
hepatic encephalopathy, acute-on-chronic liver failure (ACLF) and other cirrhotic complications.
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A eE . W9AG . BRI . A SR RG . MR
S 2R JELRIAT 5 | A AL o I PR R SR A 73S
JFNREAVEH AN RACER o TR AR T A AU
Wy, FIFRAEGIE K . VRS T A IE i A
AR BN, SECRFAEBCRIE, AT
fi%, SET-F BT MiE Y £ BRSO IR
U S Tk O e S N AT 7L U R I |
PR | THARIE HY I A5 5 PR 2 4 S AR TRt A s
ZR VTS, FRE2RIGAL 155 K I F/a
i BEIML ., WSS B R GEIIRE R, AR
1% hn & P BT 3= 3 (acute-on-chronic liver failure,
ACLF). ACLF LIZ & B IRl . BN mstr %
FRHE, TSI . P2, Sk AR NEREYT T
B, WA ME— AT DU i AR AR R IR Y T4 it
I, AR 25 TR AT RRE R A R
SEUERR, RHIFREIL AT ACLE BYIG RISY il e E 2,

MM A (human serum albumin, HSA) 2
N & SR FEEA R, 25 RS HEAR
50%. HSA I LEFE I 5 0 14 15 485 e 1) £ 24
WwHEESGIZmY L. PUA . buEE . N R
AE. ERFBANMAS S . (RIBOREIEENL . ME
TRYEEAEFD B0 HSA M4 2 2 Dy RERR I U5 F Hoal
FERY Iy T4 o TERTREAL B b, B B It 2k
OB, #£% ACLF, HJFNES B HSA Thhguss, <
HBAIG 2R FIE ; UTAESRAF ST R, R
JHRE AL B8 5 AR N HSA (943§ 451 23 77 A 1 2 78 4
SZI HSA W ZFh Uifig . A U HSA & . AR
TIRE . 45k . e Rk e 45y T A T 250 .

1 HSASRK5{til

HSA W JIFIEG i, fd e AN H a4l 10~25 g.
IR IR IRZE N S A A A i B 1, PR e R 3
AU ) 55 BK S B R B2 A HSA . HSA 43 A INLG A7
40% B2 7 I PR I, 60% W #E A I 4 A 1) B .
Albondin ff y—Fp B8 11 60 3244, 76 1.4 K 5 HSA
S5 G T L B0 RSO0, P I b B R R [l
W o (R AR HSA VR 4 3.5~5.0 g/dL, ~FaEil]hy
12~18 d, TEWLIA . Bk . JHFRE . BF 0 45 3 A0 o5 fi
FEfR A 14 g/d ) ZEBRIIRFRG . T 40 A 4t
JMFGLE RAE T ECHSA A s /b, B E A A
B IME
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2 HSABEN

A HSA J& AL 1% 585 A2 FE R B JL 1) . — 22 ik
B, X T R N 66 438, EE B AR KLE
FRARFLYLE T HSA 70 TR i s faf J& M . HSA 43 F I
— AT 354 R R AL, b 34 4N 3R I AH B AL
174 TR LR HSA 250, misE 34 12E R E iR
(Cys-34) BRI b HUiF B s L ORI TR 1, 2 M AR
AR e H IR R R GE 0 B 43 2 — . HSA 2 ER
RIS, W& 3RS, RIZmE T (58
1~195 &R ) . 453k T (28 196~383 MR IR )
SERBRIN (5 384~585 12 MR ) , 4E 7 K AEEIR T
Rt A i (FALI~FAT) T2 AN B A 15 R 25 A v 0
(FA8. FA9), fiifd 1/ HSA /> TIZHEBES N
TRWIRR YT, ISR 2R 8 I R AF 3k B,

3 HSAMNEE

3.1 BRI

H1 T HSA 9 K 4 F R 6l 47 J& 14, HSA BERS 4t
FE AR 75%~80% MY LI AR B &, W51 405 5%
IE LA HE AR P, HERR I 75 B . O HSA AT/E A
e G N IRS A S| I %N 25 | MO T a0
SR A Y A, AE IR SRR T A B T IR
HE

3.2 ek e

ITAF SR HSA () Z Fh A W) Thae f k| i E A1 .
HSA JrF A 455 VG o . SRR AE 258, AT AE K
Y L AR R P R RN A T R
A, PeE R, BREIRTIIRER . A S Rk
JI o 3 J ) B AR EOR N 5 AT AS A BT . IHAT R AF
PR FEAR Y, R B0 T B LR A 7R .
HSA A 3D FEM BRSO, WG A,
BB WMESEET, IR SRR
(reactive oxygen species, ROS), MIiEES A L4545
I3 4 HSA 1 i 220 iR 4k 25 1, v] LAAE iy ROS 1197 B
. HSAIBRESS A —F LA (NO) JE M HSA-NO
AW, M NO PR e i M AT I/ R EEAE
FH ' HSA B 41 i 5 UG Rl i 45 A 3R LR
WEORE 5 WE RS T B 1F R (unmethylated cytosine-
phosphate-guanine, CpG) &5 DNA (CpG-DNA) ,
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P Toll B2 1K -9 {5 556 3k 42, Wb R GE I 57
A, NI R AF G RE T T BE . HSA REJE 5 JRE 40
JfLA5 5300 BRI A DR TR, IR AMAR IR F- CSa iy
SR N HSA A BT P AT LA K B 1k LR
figt, DT ZE 5 P 2 200 0 A0 R AN B 40 i 5 il 1
HSA GBS I 15 I 76 28 1) M 3 sh 12, ELXEH A2 oo Al
it 28 Js o 240 B LA DR AP VE o 8 R Bl a4 i A e
TSI HR R HSA S T LA/ i A Ji L 58 i ke it J
MARTERL . Priafh . Bt 21 20 RIS &
L HSA ]l 51 e By R i BRI Y B-VE Ry A 2R 1 2R
BT BR P 53 AN 2 Bh ) 9256 & B HSA
] 5@ A HE T R PRFE I T-a (tumor necrosis factor-a,
TNF-o) %5 08 H T «B-% 5 4 — A L A 45 i
(NF-kB-iNOS) 3 [ 37 A1 A A0 0 8078 5 11 B 2 M5
S T R W SR R R PR O IEIEEUIVER, ERT
fifi Ak B3 ot 3= B0 B S Y B om0 b Y
PEH 2,

4 HSABIREEN

WIRE HSA 73 F 1A [R5 AR 38 T A-AE A Rl 1Y)
BB E B, a0 N um BT 1 4> KA IR . Cumk
Wi 1 AR Rk AL . B L . R IRIL A DL S Bk A
MG, AR B s i HSA 43 0 SR
e 22 WL S HSA Cys-34 583 I 1938 J5L 1 3 Lt ] 36
AT W AR R AN JES L T 1 1 (human
nonmercapatalbumin, HNA1) =% A JE #i & 1 & (1 2
(HNA2) . a5 A 70%~80% HSA F) Cys-34 5% H AR 45
g s HIE 20, HNATL (5 B HSA 19 20%~30%, F4
P ERR . RIRRERR R . A RSN L
THIER S Cys-34 B AL & (HRTE 2R AT
{1k F1 ACLF ABEH HNAT F 6 B Tk, H5 %
R ASE M 5T 1 & B HNAL RERS S S 41
FEH 42 -6 (interleukin-6, IL-6), IL-10, TNF-a,
L0 i 5 V5 B8 I 7 (granulocyte colony stimulating
factor, G-CSF) A540 A A T FI4E Az DU R A T e )
BIRAEVIT, 51 JIE R HNA2 HhiF B 5 3 )
Bl o B AL R R SE AR R AL, B 5% A2 A,
AT AR kg 0 2 AR A2 4 1T 8 A6 Fi ACLF BB 54 30 d Fi
90 dFET-HAFREY Y. Cys-34 5% |- HiFLR) Ay
FECHSA TR/ R brE M IRe, ATRE S RACEE D
{6 FI ACLF 85 2 B PEAE R | AL R B RS
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Ko HAbBIEGE MRS a0 HSA [R) A — SRRt & 30
7E ACLF S h R, JFRETIBUS ", B &
M (ischemia modified albumin, IMA) [FFEE
WA EALR B ), B N iy 48 25
TG RE T, S4YMHFH (drug-induced
liver injury, DILI) FIACLF BHMHE AL ", W
AREgE PO KW, A AR B T L RS IMA T
B3, AP SIS TG, SR E ™
¥ (advanced oxidation protein product, AOPP) Fl¥ji
AW BEIRHSA W25 & S Yi6e, I 58un s
M EAE 2

5 HSAMIEKER

5.0 IR G RLIE

5410 JEEEZRGI R K IS S A R
JE7K (large volume paracentesis, LVP) J& HSA Jij ]
RZ WHGENIEZ —, MK — KGR #EE 5 L
SRR RN ARG TR, 515 & R 6
fE B% % (paracentesis-induced circulatory dysfunction,
PICD) . & Fr5lHi KR TE 8 o/L HSA BEAE Il 1M
FERTEME, ARG kA&, Wb S E
AKD . i B Z & 1E
(hepatorenal syndrome, HRS) . K& MLAE . FF M A
W RS EIERE KA

5.1.2 HRS 45 A2 -6 Ak B0 F 451 49 iof 7T
77724 HRS, HRS W2 Wtk IG 7 1 it o % 22 2 d i i
HSA 1 g/kg I 45 1B FH A IR A . %F T HRS 1 24,
HSA WIGITRCR IR, 55 1 HiiE HSA 1 g/kg, ZJa
20~40 g/d, [ B 25 3 45 ) 0 R 2R 45 i A5 W 4 590 7T LA
WEUGEE MEEE, B IIREIRE 223K 70.4%; X T
HRS 11, HSABREHEHIER G RS2k, W
IR 5 2 0 PRS0 I AR 7 22

513 HAMKEER HAEMEEREAR (spontancous
peritonitis, SBP) TEAUEHI AL AL 8 5 iy K A%
M R, HLPUS 25 . HSA JE 8 38 o JIE Fi 67
iy, FERARSNE AR, W AE AL, 456 NO,
TNF-a, IL-6 %501, FEARBEMLIN 7K, o
BN A, RIEHZREY - IRE, Iisds SBP &
HHVAHOE R, IR JAE L JE . SBPHRZIE T LAbiA:
RIEKAHSAKIE (BB1H . %2H 1.5 gke, 553 HI
Z 1 g/kg), MEPAHERIGYTIRGLA BT ]

(acute kidney injury,
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2%, BEImEm G KAEER (10% vs 33%, P=
0.002) . FEBEFET-R (10% vs 29%, P=0.01) LUK 3
AT (22% vs 41%, P=0.03) B Z &M% 24,

5.2 AT iU HSA I A BT

5.2.1 HdESBPEY: S oesEiE, HSA LIS,
A ORGSR B2, AT 568 5 WG 200 i 430 41 i R
TR A DIRE, 3007 S AR 0 A £ 1 S e i AR
Ao HSALRRIRFHEIA P 1 TNF-a /K, KIEFEHHIR
VEJR 25, SRiMI7EIE SBP IR R, A HSA TS
AR YU Z3Ry T dn s T R R, G T
Woihg, w2 7 Ewmny kAl [ (29422) dvs (12+
9) d, P=0.018) ], H3 ARl AER (143%
vs 13.5%, P=0.88) F134HAAER (70.2% vs 78.3%,
P=0.16) ¥R MBI R 225 2 55— T REfLA:
SBP IR YL fFoT 2 R oKk, HSABRAPiE RS
FHPUERABENET-F (13.1% vs 10.4%, P=0.66)
TR EZES, (HHSABKA biA R 41 ACLF &%
(82.3% vs 33.3%, P=0.03) @ FHiAdRA, By
KR (6.6% vs 24.6%, P=0.007) WHETHi K4,
HSA 7£3E SBPJE YLt ()35 25 A TFitE— 2 B0

5.2.2 JFREALHE KK AT Sl R AL A 4k
JE 7K B8 3l HSA K BINAYT i 3k a5 s 21 7 LA K
T R B0 34 S . ANSWER #IF5Y K He g 5 4%
Br 28 % BUIE K B BRI A HSA J5 AT 4R T
18 HAEAER (77% vs 66%, P=0.028), FAK 38%
BIFET- KBS [HR=0.62 (95%CI 0.40~0.95) 1, F Uik
IDHETRPERE K . FFYERGG . HRS . YL ST L RE &
AR Hd HSA 1/ H I i HSA Wk (Il A1
40 g/L) A] T A5 18 > H A= 4¢ % . PRECIOSA ff
g 2 HE— 0 K B R A HSA (B 15 g/ke) 1A
JTREREFETE HSA K (7t 2 vs ARG S 2H 1L HSA
KA . 12.7 g/Lvs 5.7 g/L, P=0.01), 1&I7 )5
HSA & BE TR 21| 40 /L B Il 3% P9 B 2R R 98 AE 20 A - 7K
SEFEAR . MATCH BIF5E B 40 A T IF RS M 25158 A HBE,
PR, i iRk 2 (15~30 mg/d) il
HSA (2840 g) Ji A& BRI 2% B 28 306 P A [ ) 7K
BN BE, BFREALIT R 1 K AEHE (37% vs 43%,
P=0.402) FI14AENIET-Z (7% vs 5%, P=0.527) &
WG 225 . ATTIRERFZE Y v, HSA KA $] Hbs
MG E 35 /L Ja A BB B & A M BT 5 2l
# (29.7% vs 30.2%, P=0.87), TifiizK M. W 7 i
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HZEARFRAW I, ST FRUE AR
s FTHSA M4 25 RIS AR A AR R R bl , HSA K
AT AR KR 75 T ZUEHE PPN AR 25 S B AT
R AL 5 o

5.2.3  JHPERCE R AR AE B R 6 R K
WS, BBl NGB RE S| K . BFgE Y R
HSA A $5 H - i o A8 5 i AL PR 43 fige R AR i 25 38L
AT AR s 110 2 A 5% 5 IR kg 0 & BT T
JEdEmE (D~IVE) 200 RIEMFAE{L R, HSA
IRIT 4 dJE IR EGE R TC I ARk (HSA 4] vs AE AR
IK4L: 57.7% vs 53.3%, P>0.05), {H34NH ARG
FARE (69.2% vs 40.0%, P=0.02). H i HSA 1%k
AR ST st 5 2 PP Pk e ) 1 P 7 B 7™ 14 1 AR
WP H AR 4

524 ACLF S5H#EMEN HATeEM ACLF €
PRAFAEFL, (HiE 258 K IR Gk 0T S A g
J& ACLF WIAZCo BRBL o A M50 T~ R Tl A3 4 G
4 F X (damage-associated molecular pattern,
DAMP) , i 18 &) {5 1111 2F 1) 4H B8 R0 48 TR 7 ) T
JEAR A 26 4> T 8L (pathogen-associated molecular
pattern, PAMP), AU i #5250 2 A 50 )5 175
PR AR L A A A S A A A TL-6 S R
SEAREIE -, BUSIMRER . R . H =S R AT
A LA M ROS. {f P£ & (reactive nitrogen species,
RNS) /340 R . HSA BE B 45455 PAMP iR
Z #i (lipopolysaccharide, LPS) J¥f H & # £ Toll
FEZ Ak 4, BIRRELSE G N B R AEN T . R ROS FI
RNS B EALIGE . i T ACLF & TR 3 R 4 #7
TE R wm e T AR I B v =, AR EA . ML
i, JRE . IL-6. TNF-o S5 /KEVEY) BIAIHLLER | JH
TR HSA S &Y, He PRl A & & Hr vl LA
L R BRIEIA R G T KB RS A G, R
S HSA B EWp ohbe . SRS 2Tt P L
HE BN RET . FOmemas, FIFREH
HEAERR AR, A iE— 25 JF R A ST 58 R R HSA 1E
ACLF AFFH a7 3R a2 15 00 . B ATER X HSA JRYT X
LEARETR TT 7E 2035 ACLF £8 35 A A7 e e 0 19 7 T/
FR#FFE (NCT03754400) IEFESEATH.

6 HSAMARRE
PR 282 HSA S v e i WA AS R vy, o H:
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JERAR RIS (BMD A9 ARE B SR AR B AN
B, W E R, w0 ) vk [R] i 2
1EF B R R, e HSA £ S8 HSA I B
BAJRBAL Y rh, SR 8 E s f 2k e
W LR AR o Oy AMIGH R T HSA 23 38 im i 7K ik
MRS, AR I AE B PR . i
HSA 45 25 I8 T, A W ZEAF K57 HSA i 4239 ]
25 Wi B (AR AR AE L PR i X 2k AN
P R AZ R AN 2R A5 I A SO 3R 1) R IO T TR
W HSA, A HSA B8 ICo JIE 1 Ay, I S 4 571) 33
TG s, AT RE S 0 E A AL R RO A A DO
AR % BT B R A 2o et HS A i 1 23 B A b 58 5 )
YT RE, AT S I R e HE R s Rz A JRUE: 7

B R L E vT R AR TR . . FRER
SMERICIRAS, g L RO A 2R IR A 4 B
PN T HSA KA 2 AR, IR YT i D) 0, 1 X6 5t
PIRAL B, (0 M — 2 1 HSA IR A A IR
FAUMEE, AR TR IEIESE , nTRESHE A B
PRI A DA BIRTT 3

W\

7 BESRE

FATAITF DB HSA 3 0 i e A4 1 25 245 7]
AR . FRSEEF ], [F] IR R HSA 8 98 78 v FH 4000,
B an & JIf 18 P B IE 9 (chronic kidney disease,
CKD) . FFIBZEAAE . AREAIAE . O BEEF 5K 2 fE
fig . I RE AT 1Y FRE AL 28 LA S ACLF S 3, £
FHEASBHOMEMN . BR T X HSA &7 g4,
AR H LAY ZEXTHSA 7 W&, ARSI
A WAT 52 0 HSA 407 10 09 4E W 2= T RE . v 1 S0
P HSA 437 1N J5AE HSA 4312 [a] anfn] AH B4 4%
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