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G|

[BM)] MET7 VT I VBT OBFEREOR 7 J —=v TRED
FrTe DT R ERMESHESFICH A S TS, AHRE CIXBaERE
ERFIH S, TORFIZIETTe L LY — L7 ) —r (BCG) EB X
07 wubLr by —n=7 (BCP) ED 2BEOBRNEKXL TVD
MT T I T ORRMEITIELD. BCGERT VT I VS0 2
NIE (a7 ) o) LR T D, T ORENEINT 2RI
K EZRBOBWRT VT I VRER COBKHBICEELZ 52 5. BN
TIET VT IR R BCP WBIENFEERBALEL LTEHEKRLT
WD DIZX LT, #AMNETIE BCG R FERRAESE LTHELLTWY
HIRMTHD. ZO—KELTHIETIE, BEOHTEECHEMHT 2
ERENBIRTERWVRENFTOND. ST 07U v iyloE
Z B3 5 ROG R 2 845 L7z BCG &S HEI AT 3EE CITfl A T &2
We D, IEMEEDENWT LT I CHEICEN > TS, £ 2 TARIET
FEEFORERIE L I EE 2R 7 a7 ) WD %
KT 2 2 AIE BCGIEORMMRELEZERL, £ ORIER R %234 L
7.

[ 7iE] B imiE 60 #la 7 /L7 I IEREEE 35.0 g/L UL (Normal
Albumin: NA #f) & 7 V7 I UARfERE 35.0 g/L Kiii (Low Albumin: LA
) ICREL, B MLIGE7T VT I HEERK (HSA) #HWTKIELZ
BCG (BCG-HSA) & LU BCP &R (BCP th B-HSA) V& THjfE D F
Bl A e L 2 SIE BCG % 0 HSA OB IEM AR E Lz, Hi-icHk
UL 72 186 5l 0 FB 3 il 2 X8RI 2 SR IE BCGIEDT VT I ViR %
BCP g L -HSA ik % g ik & L CRIAM L 7.



[R5 5] B3 Mg 60 51> BCG-HSA ik & BCP & B-HSAEDO T V7 R
VIR ONEY)EIL. NA BT 49.51 g/ & 45.03 g/l (#% 4.48 g/L) . LA
BT 32.45g/L & 25.54g/L (#6.91g/L) Thol=. TNHDORER LY,

WA IE BCG TR 2 2 R O HEVR IR O R IEAF 1T R ER O B 7

5 NAMBIOPLABTELONTEFHEDOAZGIK ZEICKVIRE L
ey 1 (JREE: 45.0 g/, B IFEME: 40.5 g/L) , FEHEVSIR 2 (JRFE: 25.5
g/L. FIEAH: 18.6 g/L) 1. Hr7ziTHRE L 72 3 fF 136 #i 2 vy 2 mifk
1EBCGEE BCP & E-HSAETHIELZE Z A, WEEOT LT I ViR
FEOVHEICHEREZITRD LN o7 (NA B 39.18+£3.42 g/L,
39.37+3.14g/L, p=0.768, Student’st &) , (LAH: 26.20+6.23
g/L, 26.23+5.67 g/, p=0.976, Student’stfE) I.

[fa] AETHEANERZELIGWVWET LT I VEERICE W T
sya 7 Uy o BCGENDEELYRBTOIREDEND D

Iz, BCPHBIEDERDEEL WKW TH D585 EHIZ
BWTHLHEHARARKREETHY, 77 I HIE O R
CHEG T O HEENERET bOEEZE LD,



1. Fiw
1. 1 B MOETAVT IV OHEE

b MyET7 V7 X (HSA) X685 DT I VMRENL D 1 ARD
N7 F FHTHFEK 66 kDa, FHEA 4.8, FHM 156~20 H OFEH %
FF7o7p WHL Y > )7 Th D 12, HSA BB 11X, 5 4 Yefaik q11-13 1
FEL, TOESIX16961 X7 LAF K, IO VY DAT T4 v
VT R TN T 2078 X7 LA F KD mRNA [CHRE XD 9,
HSA OEARIEIT, a~V v 7 RALZNEMSE  UHEEE D EKS
NH. 30O KAALY (RAL VT, RAL U, KAL) HIHERK
EN, FNEFNDORAALNIEBIT 2O T KAAL Y (A, B) 2673
5 49, KRBT TIE, 2hbd 30D RAAL NV ER > T/H— MR
DR A DINEEELZ L >TWVDH O (X1) . £/, 205 FHIC 35D
VAT A UM (Cys) ZALTHBY, 2056 17TxHT 7 FHNYANLT
14 RS (S-SHG) ZTBR L, MEZEICRESFELTWD. —7,
N K5 34 T H O Cys (Cys-34) 1% SH MM — BB 72 Ik g CTAFAE
LCW5. Cys-34 ® SH BT PLEILAESC Y v Fl@k7r & HSA 5
IRRETERBLUICEE R ZRE 2R L TS T8, Z D Cys-34 © SH FE)
OHE LA L TR WRELZE A 7 L7 I (human
mercaptalbumin: HMA) , Y A7 A 0w cM 7/ V2 F 472 & D SH
KEzHTWELE S-S AL TVWHREZR(LAE T L7 2 (human
nonmercaptalbumin: HNA) & FEOY, RN TR IS WE IXIRE L T

WA 8,



1
51
101
151
201
251
301
351
401
451
501
551

DAHKSEVAHR
KTCVADESAE
CFLQHKDDNP
APELLFFAKR
ASLQKFGERA
LECADDRADL
DLPSLAADFV
KTYETTLEKC
YKFQNALLVR
DYLSVVLNQL
EFNAETFTFH
FAAFVEKCCK

FKDLGEENFK
NCDKSLHTLF
NLPRLVRPEV
YKAAFTECCQ
FKAWAVARLS
AKYICENQDS
ESKDVCKNYA
CAAADPHECY
YTKKVPQVST
CVLHEKTPVS
ADICTLSEKE
ADDKETCFAE

ALVLIAFAQY
GDKLCTVATL
DVMCTAFHDN
AADKAACLLP
QRFPKAEFAE
ISSKLKECCE
EAKDVFLGMF
AKVFDEFKPL
PTLVEVSRNL
DRVTKCCTES
RQIKKQTALV
EGKKLVAASQ

LQQCPFEDHV
RETYGEMADC
EFTFLKKYLY
KLDELRDEGK
VSKLVTDLTK
KPLLEKSHCI
LYEYARRHPD
VEEPQNLIKQ
GKVGSKCCKH
LVNRRPCFSA
ELVKHKPKAT
AALGL

KLVNEVTEFA
CAKQEPERNE
EIARRHPYFY
ASSAKQRLKC
VHTECCHGDL
AEVENDEMPA
YSVVLLLRLA
NCELFEQLGE
PEAKRMPCAE
LEVDETYVPK
KEQLKAVMDD

1 b MOEET AT I oSS L T 2 BEES (ST 4, 5 £V 5]
F )
PrOERST3ODRAL PO E NIz N— NIONEEETHD.

RFAA ]

(FRf) , AL (Bkfa) , RAA I (FH) .



1. 2 KNS

MEIZ A OEEDOK 8 %a Lo, ADLE, KE 1 Kg H7- 0K
80 mL Mk & SN TWD (KE 60 kg TlTMKOKREIZR 5 L) 10,
MR X AR M ER, B ek, /RN 670 2 MRk 5 & MER 7 B Rk Y,
FIAR R 5y 28 40~45 %, MHERK 5 23 55~60 %D FEIA THER ST\ 5 1,
S HAZMHER X, Koy (K90 %) &2 "78 (K 7T~8 %) BLOD
ZoM (Fva—x, BEWE, ©X Ik E) ORSHH 720, HSA IX
WH NI EDOK 60 %o HOMER TR EEICFET D Z NI E
Thsd W HSAIZ1 HYS720#H6~15 g (100~200 mg/kg/H) 7l
THRINMENIZ WSS, —F, FEO HSA AR, KE, I
BIUOBRIC TR SN TEY FERELZR-> TS 12, MHSAEOD
30~40 %IXMENIZHAAT 22— T, Y D 60~70 %X EINAFE
T5H. MAENEMENT VT I I AR R TEEREE A R o> T
WEHNR, MENT LT IVMMETT 5 EMESNT VT I RN MENICE
52 TMEAT LT I VIFHRIA TS, b0 Z &b
ENICEIT S HSA o EBMESN, FERESEBREORE L L CHIE
THWLRTWD 1,



1. 3 TATIVOEBEEH

1. 3. 1 BHERZBEDHES

R TMIR A &IPS 20 i TIEAE LR IC K> TR TH, £
IS R K O NIRIC /A S D, & B MRS R 13 i
BEIZ Lo CTlRTOh, MELMENICHEIND. MRNIK S st
HiE 2:1 OFNIEG THAEL, MIRANEIZIEED 40 %, MRS KIZIEED
20 %&EHH D, FMEEMENIL 2:1~3:11 OFIE THEEL, WEIZ
KED 13~15 %, MENITEED 5~7 %% L 5H 19,

IR E COMBPEITEEREE L TH#EEL, KX TFEDO/NIREE
SRR 2 B W T D Z EMARETH D, L OWEITERT H Z &n
TERWEOMBANNAOBEIZ T 5 Z &N TERV. S OITMAE IR
B _HBTHR SN TEBY, Nate K72 & OBy 3% 8012 138
WTHIENTERNY W, EFEFELZFZHTELIMEIL, TOREARIC
W TBELELZR MM THEICHMT LS. —F, ZRTERNY
BENFAET L2 EBEOWMMUTEOMEOREANRIPHFMELIZEE LR,
ENEMFHET LD KRPBE LIREAR ZEET L5 X 512@H<. 2o
BN A I LT2 AKOBENZ 0D E 1 2B & L 5.

LS IE DR T EWE DRER 253 F 1%, Na*, ik, REEHRTHY
B R Tl iR & £ o &R (M4 iR % E [mOsm/L] = 2 X [Na*:
mEq/L]+[ifff: mg/dL]/18+[JRFE L F: mg/dL] /2.8) WIZHHIND. =
DR CTIHMEBEMEME CHLIRFERITMUE L ZWRT H N TELHT
W, REEEZERT H I ENTERV. —J, Na+t=o M (300 e 512 777
129 % Na+/K+ —ATPaselé 1001 2 Y UERTO GLUT4AS 1975
DHBAN~OBENIIT LI D P, BEARIZ L 2IHITITD R Wiz
Na+CIfifE 3R ZEME & L CHIRIEIZ B T 2 REFREINICE G L T\ s,

10



18 BE T E N BGIIIBIC KD M S TR S MEARN AR T TS, L
BN B M I T2 A 12 K D 48 LTV D 2y, AR e R BR e i 1
Toh O AKRLIEMENES I % Natie EO/NS i@ b % O
MAZBET 5N TEDL. —FH, TVITIVREDGFEORE WY
BIXTOHEAMAZ BB T L2 ENTE RV W 202 L, mENICHF
ETHTNTIvERE LEX U7X, BIE»DIMERN~KEF XA
DIRBIEZRT HZENTE, ThWE2BEREEE LIS TALHT7 IV
(XM R T DRI ICE B L TR Y, AR 7 n—BREfFR
BREDERT NT I CIMGEE R DR TIE, BN HE A~ & AKIKD
T Ui BESCIE K D JFIA & 70 5 20, 2D,

11



1. 3. 2 HMEAmEEKZ I E

HSA IHNKE ML XL OSNKEME & fEE UM ICER T 2842 FFo.
A HTIE, TNENOWEITKT D FEE ORGSR 22,29 X, B
KOOI ST AERNTORE I L OME 29, Jileib/EH 25 20, ik
JEVER 29,207 EOAEBERN b TS, WERMEREWE ORI
ENE, (D) EEERENI R, (2) BV ey, (3) IREEMEFRLVE Y, (4)
2 4@ A A (Cu2*, Cu2*, Zn2*) TH Y, HKRMERKEGWE OREHN L
WEIX, (B) EYTHD.

1. 3. 2. 1 EBEFEAER

NEWIAEAR I 2 DI ERE Tk o = x v F—RE L TA R Y
YOI L0 EREEDE E L TR S D 29, IR IXEUK Y E
D7, MR TiE HSA &iEA LMk ~k s, EHARWT T
151 HSA O EDELIC 1~5 70 O FEHEARIIER N A 29 L T
W5, Curry b 393 HSA & FgHENRE (X XAF VU U, C14:0) & D
BEEEORE MM IEZ M L, TO/REEAIEY 7 FA A TA, IB B X
OMA, B ThdZ LawE Lz, 20k, A7 Vv—7xfhofafis
L O fRfEMie (17 U v, C10:0. 7 v VU Uk, C12:0. /XL F
Vg, C16:0. 27 7 U Vg, C18:0. A LA &, C181. 77 % F [,

C20:4) DOFESIREBIZHOWNWTHEHE L TU 5 31,32,

12



1. 3. 2. 2 EUAEY

ANET RO Ta RASNBRANEETXF T —BIZLD o L TR L,
YNV U KaBN BNV YUV ELERICEZY BV LVE VX a BARK
b, EREnZe Y v e rXa ik, R0 BEEERTIEE & FAE O BEK
MWE Do, HSA LA LIt %t L CHF Tt % > 237 (organic
anion transporting polypeptide1B1: OATP1B1/3) 3dIZ LV RV IAE R
5. RN/ NSRBI RET 28 U re - UDP-7 V7 v U IRERR
# (UGT1AD) 30ic kv 7 s e vrgiasdsnfasafe vy b,
= AR (0 AF A A RS ok # 2% 7 (multidrug resistance protein 2:
MRP2) 33, 302 J o TRy IS HEME S AL D . — 5 13 AT e 5 L &
Lk 2 v o7 (MRP1 3 X O MRP3) 392 X 0 AR 2> & 1f o (2 % @)
T4 MFORERE U LE L, O OATP1B1/3 12 X v FHIkEMIZ
ROIAEND Z LITMA, BTOHMMNTON L O FH T T
DAY L ECETDT N TH L. —F, ML ofaa 8RS
9 S WRFIZIE, MRP2 O R BLME T LAV IC PR T & 22 vz, MRP1
BELO MRP3 2L o> T ofaaRe VL w2380 LRIEN A b
L. HEIENEIE LA, AR e rer HSA BEARA LT
ERRESND 6-BV AV EURERIND 39, §-E UL E IO
ToORBHMRTE RN HMFIZRESHE £ 5. Minomo H 30, HSA
DY T RAALLTA DEVALELCXa DS THY, EVALE LD
PR IC b EE KRB ZRZ LTV EHMEL TS, 20 k5
HSA IZAKNTORE U L E Ok KO E2H - T 5.

13



1. 3. 2. 3 fEEEMERLEV

RIVE TSN W IR TAER B S L, MEIZ 3 > THEER R~ &
EIEN, ZREIHEE LY TR IMEBFEHETH S, EEN
T 100 U EOKRLE PR SN TWD 2, EHBEFIC LD KR
PERNVE B LOBREERVE AICRELSSEIND 3D, KBEMERLVE
TR 2 i T E R WD, MREZ AR L Y GFZ RN E, cAMP,
N TEABLION Ty X —BRENL VT AEBETDH. JE
WHER VR X, EKBEOTFr Y R a L AT e — b ARSI,
FICANVEUREG T r T U v EfEE L TEMEL ~EE S5, Mk
RN 2 @i LN L OBENZ AR EREG LTy 7 TV iniZET
% 14,

JEVRPERNLE L Th 25 FRIEARLVE %, HIRBIYMOGEE, = %L
F—R#FBLOCMRO ML ZIIEET 2R LESTHD. HIRIRTT
BOFu T UoFENL I - FORKRILERT, I —F2 35875
FVI—F¥ A= (T3) L4>(8FT L5 M mx v (T4 BEKD
WD W, WISl T3ITHESLITHM A~V IAEN D DITx LT,
T4 Tk 7 o X7 LA L TR~ kS D, oty o~
ELTHBMEREWIEICY A ax oG 27 (TBG) , T v A
A4 LF v (TTR) , HSADBEH A TWS. HSA @ T4 1Zxt9 2 BlAndE
I TBG (2% LT 1/10000 & AKX WW 25, MAERE N m W29, # T4 D 75 %
I TBG, 10~15 %% TTR, 10 %X HSA IZfEA L, T O®E%ICE S LT
W25 38, HSA Za— N4 H2BETFORERNSGZ NI HIRE, 17
RUBBEEHRDDL Z LT Lo T, A m kAT B E R NE A N
TOFRBEMHRFE T AT I CMESEm Y A 7% ME (familial

dysalbuminemic hyperthyroxinemia: FDH) 723%1 541 T\ %. Petitpas

14



5 39/%, HSA ® 2 > FDH A #{K (R218H, R218P) O i dhH# 1& O i
Frine, R218 OEBB I A X T 2HMMEEZE LI FGDDL 2
EIZMA, HSA O A vk v UMY 7 FA A TA, A, TIB
IZHFET 52 &AL,

1. 3. 2. 4 2MH&RBA A

ERNICIE IR A 4 2 DAFAE L AR IR OTEMEAL, fh o DU, w0
B/ Ekx REBIER 2> Tnb. 0% 3imH T HSA LG
LTEY, FriZ 2 MEBR SR I T DA MEITRE < HSA (ZEMHIZM
Z, CuR In2* DO MHAMBEILE ORI E L TORE HFF > TWnD 40,
HSA & 2 fli4)@ 1 4> (Ni2+, Ca2*, Cu2t, Zn2*) OFEAMAIE, N K
fHIK (N-Asp-Ala-His-) , BlCbe A F DU NEARNM D 1 >& LTH
HLTW5 41,42),

NAEDHK) 95 % T WesE « fR3E « KK - ERTHE I, KV D5 %IE
FTNLVTHEREIN TS, ZOoHRThHLY T LA (Ca) IEIHEANTHRDZL
FEL, KED 1~2 %% HHTW5. 20K 98 %ITHHMEkCH 72 &0
AL ICH D, Ve L bIZ) VBN T ADOREEE L THEL T
WD A BRI FISEE LK 50 %S IEX VXTI FEAE DA A b Ca,
45 %R EICHSA EFREA L TWDE X U RIFERTL K5 % U VRS
xR E LG LICEATCTHIET D W, MilaD v 7 F Vs %
Bl xR D, A OWHE & IR, ML L AR, IS KO v
AV R EDRNE W EBENT L9, AFENE S LTERT 200X
A4 4 CaTHV, BIFRBERLEY, HHEREZI D, Ly b=
v, BBEND ORI, BToEEE X OHRINIZE > THEIRL TV
10, R T, Mg Ca (£ 41k Cat+¥ v U FEERI+HEAR) & A

15



F At Ca (TEB) L TW 5720, SRR TREZ2 Mg Ca THIE S
NTW5b., ZOH, KT VT I VIEDOSGEIEY VX7 AL OE S
WEENT D720, M7 V7 IVETHIET 2L EBPH D 9. HNTHE
HARBITE Z 2N HESE 403 % Payne b WO IEXNNIES H SR TW
5. —F, kEEEYHO KDOQI (Kidney Disease Outcomes Quality
Initiative) A K7 A > Tix, KDOQI-2 & HELE L Ty 5 47,

Payne =i

#i1E Ca(mg/dL)=5#ll Ca & & (mg/dL)+[4-ALB & ¥ (g/dL)]

KDOQI-2 5

i 1IE Calmg/dL)=3%# Ca 7% (mg/dL)+0.8 X [4-ALB & /% (g/dL)]

WTHOMERICBWTHLBRT LT LT I VAEEOMHEIC L D EE
2z, fiiE Ca & A A 1Mk Ca OMBENFREABLBEE R EOHERE
TR0, 2 TOMEFTHR Ca Z2HMIET 2 EDEBRENER I

ﬁ

T U\ A 48-50),

16



1. 3. 2. 5 E#®

AR TOEDTEBITEDPENICEE I TrLHREI D £ TOil
BERTLOTHY, RNICES S E YL, WIL (absorption) i 2
7o % TR BR ML 2~ & R NAERAR I 04 (distribution) L7zDH, BEFRIZ K
D X #H (metabolism) &5 Z & THOILEGW ~& B L, JEit
(excretion) &5 Z & THENMNBIHET L. b 4-0iEFE (ADME)
BT DEMBEDOELEE D Z & T, WO BhEES M Bl o BE
REEPFARD ZENTE D 5D, YO EREEE RO X, &8
7B ERE L TWRWIEREROEY) IR L FT D720, YOS
BRI ITHEWENRE, EB L OEERBRICRERBEDVERALTVD
ZOMMEIL HSA 2130, a7 N7 VaryarAy, Zuarzly,
URTaT AR ERAMBATWNSD 2, HSAIFHR Y X7 EHDK 60 %
EEDLZLITMZ, ZLOEMEFET LD, EYoksias s v
RO %BEZRD FTHERZ NI THD.

HSA %, 4 CEBOFEDREST A FE2ALTEBY, R&EHITT
A BRI, B4 MO, ®BAFT AT A, Cys-34 IZBIT LGV A
FRFIBEIRTWD 83, A T, o/ FTIZENEN HSA O% 7 KA
A HA Y7 RAAL VA ITMELTEY, TAENDOREET A b~
AT HEMOFEENMHINTND 10,28 (£ 1,2) . BRIZEBWTIX
HSA RE OB, IRFIEWE, €V L E R EONRMES
YRTKEEWEDNEY ER OB EY A N THEAET A LT, Kl
HSA OfEAMEIZK & < ZE{b4 % 29, Vanholder & 591%, B 2D BH %
XA 9 O FEANZ @Rk n~ h 777 +— (HPLC) #HW\WT
HSA L OfiGMHEZFME L. ZOMK, 7474V, Z7=2=hA VR
fEFRICH L CENEI, 201 %8 L0160 %E EHE LK TFLEZS

17
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#1 HSADOY A ML (T RAALLTA) ITHEETHRENY R
(SCHk 11, 22, 23 # B EITHER)

B NIRYEYE Z D
Warfarin Bilirubin BCG
Azapropazone Eicosanoids BCP
Acenocoumarol CMPF Methyl Orange
Phenylbutazone Thyroxin Phenol Red
Salicylate Dansylamide
Indomethacin Dansylasparagine
Phenytoin Butylaminobenzoate
Tolbutamide
Chlorpropamide
ITophenoxate

19



#2 HSADOY A~

(7 KA A 1IA)

(SCHk 11, 22, 23 # B EITHERL)

CHRE AT oMREMY BB

Y WNIRPEYE Z D
Diazepam Medium-chain Dansylsarcosine
Ketoprofen fatty acid Dansylglycine
Chlofibrate L-tryptophan Hydroxyflavone
Ibuprofen Chloride ion
Iopanoate Indolacetate
Azidodeoxythymidine | Indoxyl sulfate
Flufenamate Hippurate
Ethacrynate Thyroxin
Naproxen
Flurbiprofen
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1. 4 MBETAVTIVHEOREOE R

AN HSA OZENT, GBI (S8, 0 I X OEHNLAmOREIC
KV, ZOEFEEEZHEREFL TS HSA ZFM COALEGRIND 2D
1F HSA IREOHREITIFEREO A M RERE TH 5. L 156~20
Hefho &z o R7EIZH_RENWZ &b LY —iftEo SRS T
7N DHENBE . GROPFTEIL, RBHERE 5550, MR EE 57
58) RILEL 897 P KD XD, Baynes H 801X, T v hEHW
THER L= T VT 2 U R Dl 7 AT 0> 5, HSA O 53 iR 1345 E O i o
TIER L, HHNRRKEZ L C OIS B &% < Ol Tofsnd
EHE L TWDDRFEMITH O NI s T wn., (KNS IE, 30~
40 %A IME NI A L, 60~T70 % IMESMI AT 5. &N L O
BHTNT I T EICZRBARET, MENT VT I UBMME T T 5 LM
BHT VT IVUNMENICEENT 5720 ME 7 VT I RE R MEN T
— VLo THMEESRTVWD W, AAREICEGShET LT I Ui
10~15 43y TIMEWIZE—ITHEEL L, £ DN 60 %I E I 7 — /v~ H)
L,4~7 B CMESN T =B =120 T 52 ENRMbATNWD 6D,
AR CIXRT V7 I VMENREETH Y O ERIT OGKREM ORE,
@4 5ESR, OEPEN L, @& MEE, @RIATTHE, @ik oA HRIC
DEENT VT I VEEEFORA 7 ) —=v TREICFHH SN D 12, 6D
(£ 3) . LT O X DI Mr S YE FEE B 53 30 O B R B W E 72 & &
LTHAAENTEY, miE7 A7 3 U HE TR THEBEICHEE ST
WODEERRAED 1 > TH Y EfMARIENRD LN TN D

171

J
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# 3 EEANTORT VT I MEOER (UL 12, 61 £V 51 H®&E)

EN REH 2B L OYRHE
1. BlEMORE | RKEAR, BERR, WNEER L
2. AR EER F 7w —BRERRE, TR, i, By L
3. MIeE R g K <o RE K O B
4. BREE PR, BIGERT 72 &
5. FALTUIHE, SMERIEMER R, SME, T, B L
A IRTAPEGEN IR, K IME 72 &

22



4 AT —BREMBREOZEERE (OCE 21 XV 51 HKZE)

1. EAR:3.5g/HU ENF#HT 2
2. K77 I UMdE: iET V7 X fE 3.0 g/ldL UL T
3. V#IE

4. JEEEEIE (5 LDL =2 L A7 o — /LIILfE)

1) ERoOIRE ,RT AT I VIMEO W R AR H 2 L B2 WD
ES LS

2) FEIIMLEEMTIERWD, EERFALTHD.

3) M B X LASAME IRV,

4) SIHBIENI RIS E L 5.

A&
b %
ES

F 71— VIEBERE & 1B R BRI R B EAZBMETTHEICI YR
AR YERT VT I VMEZ B e T 2IEBERETH 5. Z2W
I MyE 7T V7 2 M 3.0 g/dL L F SR ASEE L THEITFLN TS

21)
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# 5 Child-Pugh 7% (3CHK 20 &V 51 )

A A 14 2 5 3 M
I 14 R4 L WA (1 - 1) BHE (L. E)
2k 7L R Hh B R DL
Mis e Ve A ME 2.0 ATl 2.0~3.0 3.0 i
(mg/dL)
M7 N7 3 Ml 3.5 2.8~3.5 2.8 F: i
(g/dL)
=T NI I e 70 # 40~170 40 F i
Rf VE MEME (%)
[ BRATE e (INR) 1.7 A i 1.7~2.3 2.3 #

HHHAORA Y b2MEL, O RTUTOEY DT 5.

Class A 5~6 i
Class B 7T~9 K
Class C 10~15 &

FAUA A & DA SO R SRR S 1 T8 ) 0 SR Al
ThH. FERA S MM T LT i 3.5 g/dL s & UF 2.8 gldL A3
HMEME L L CRIH S T D 20,62,
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# 6 CONUT =7 (3CHk 63 kv g HkZ)

ALB (g/dL) =3.50 3.00~3.49 | 2.50~2.99 | <250
Z2 a7 @ 0 2 4 6
U R (Jp L) =1600 1200~1599 | 800~1199 < 800
227 @ 0 1 2 3
B 27—/ (mg/dL) =180 140~179 100~139 <100
227 @ 0 1 2 3
KA L ~L EH 0% i L W EEELE | A R
CONUT i (D+©@+®) 0~1 2~4 5~8 9~12

FHHEHORA L FEMAEL, ZOEFHRTREBEBL LV ZHIHT 5.

HH, i, FEOLERBIEPLRERBZIMIT 2 5IETHY, HIE
CLTT AT I AMEPMET T ORTOBRERENREF 2L T 52 &0
TEX5. ME7 VT I VfE 3.0 g/ldL S A a7 EICHH S, W7 v

SUEORa TR O 2IEHE D 25127 > TWDHDONEMTH B 69,
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1. 5 METATIVHEIEEOERE

Mg 7 V7 I vk EREMICHIE T 5715, %, B AR ED I,

BRIk, REFHNIEEICIEHIND. EAEMNEEE LT
1921 4E 1 Howeb9Z K » THAT 7 LV — ViEN @G Sz, ZoFiER
MEFOT7e7 ) o2 M) U ATIERELZOL, FvE—)u
G O LoTH U RIVEEEE T NAVTIVEE LTHET D
ECThD. 20K, VX —EICRDYEY Ly MNE OFHWT, 7
VT I ENHEE SRR, ELLDHEL T ) U ERWEZ L VR
JREEZT N T I MEE LTHEL TWDIED, TIVT I U2 EEEE
THIENTER,
1937 12 TiseliustPIZ K> TEXIKEENHFE S L. BHEREP T
DREDWENESHDOS & TBEITL2BLEHWEHTIETH L. WIRT O
2N EHL, FORBIZ K> TEMLD FORES S, BIRVRERD Z
EEFML, TV, aly, a2, B, y-ZuaZ Yo 5 Wy
BT 2 HETHDL. 20Kk, XFKRICITER, 7072, R T 7 U0
TIRKTFN, Bra—R - TET7T— NE, 7 —RT5 )7 ERBEE S
iz 68, BRIKEEZH W=7 07 2 HER, BNSHIE Lk g X
JEENSGT AT I UHBEOESICESWTT AT I VIBEYEET
T, MELFRBRICT VT IV EESEERET DI ENTER,

1953 4F1Z Bracken B 89N T LT I VA BEEERT DI ENTE D A
FALF L VEAWEGAREGEEZRE Lz, AF&EGEIL, HIREEO
2k, ¥ pH BT L TAXRT MANELT AR ZHWT,

FBRMESAME T CIEICMET 27 V7 I VICBRENIMAET HZ L T pH £k
ML THANT MVOBERRZ HEABELMEINGBE 2R L
HETH D, BFEMAEOREIL, BIENHEEE THB ST~ A

//
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KEGBETHY, BIECHLHEREO TR E > TWAHAIEHFIETHD.
TDH%, 7=/ —/LL v K 0% 2-(4-hydroxyazobenzene)benzoic acid
(HABA) W7 Efix DORPREFT SN TSN, WTFhohikb v
TIVICH T D RRERIFYWE OB EORMBENDH 5 2. £ o
ZBWT, b4+ 57 2L 1LY —7 U —> (bromocresol green:
BCG) B U7 rAas LY — /=7 (bromocresol purple: BCP) ™
BFEEMH LI TEE, EO R EREEZICEBVWTASELLTHS.

TNTIUVEERENEWHIEE LT, TV I EHT AT I UHAE
DPIRFEOE Z R LR E 2R EERH Y, EEAEES
(International Federation of Clinical Chemistry: IFCC) v %7 v I
TIEBRIKENEZ T VT IV EOFEAEE L BREL TV D 70, flix O
S RREEO BT, BAEO R F A TR MEEEWIC L > TAEL
T2V D OO 2 I E T D e s & BGELE A E T D R A O Ik
MEHEH STV D T, 5 FRHIEE T AR S TEIZ T~ IENE
HECTHIERHI AR W Z EPMEN M TH 223, WEKE D S W20 H
HRAETIE, ROBIRR EOT VT I U REN R BRI R K 2 551
MAsnTHD.
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( \ [XTTF RG] (7]

ALB H,S0, H,0O
PN (NH,),H,S0, Na,S0, + NH;
NaOH
N ) « B L7 NHg% —EROH,SOU I S 5,
saryy + NH;3 % R S 172 HoSO, K & NaOHAE HEFSIR Tl L
e BONEFREND S 2R HRITHET 5.
—
[ifigF + U v o]

A=AV R W

2 BN —viE (UK 64, 65 & 55 I21ERR)

2o EOREmMELZER (BT MY vA) O NatTHMLF X
It EHG K FENTZE T T ) vyl RS, REIEHO
ZUNTEROEREE T NE = NVIETHET L. FAF— VBT T
NI ERBHCHEEE (HeSO4) ZMZINET 5 & X7 F FiEE (-CO-NH
=) O NH-2"567 =7 (NHs) 2##4 5. NHs X HeSO4 & H 1T
Bt U7 v E = A (NH4)2:HoSO04) & 725 (i) . (NH4),
HeSO4 R IZ i H D NaOH Z N2 MNET 5 & NHs 3525 (GRE#
fB) . 2O L7 NHs 2 —E&D HaSO4 ICWIL S8 5 & HoSO4 2 5
TeRE L7 H* & s L NHytE 705, NHs & RIGE T2 - 72 HY % K
b7 b U 7 A (NaOH) TE L NHs &2 &+ 5 (Wi E) . 2o NHs
B RN VEOEFERRERICHY T L7720, ILEKET e 7 Y rE2RWE
HURTEENRT VT I UEE L THESND.
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VREN 7T
(] --------» (]

SR — (R

OEEC
OI—>TOO

X3 T7THu—AFNOXFHEE AW ERKENE CUE 68 225 121E
09

MEFRE GEEE) &7 a—2 70 (KFHE) BN+ 5 L, TOHERE
CBWTEEA 2BOER ~EE24 05 (XFHRITAICHE, WEIXIE
ICHE) . TOXFHBRICHETELZ 2T 5 & EICHE LR B D 7032
WICBEREST L. ZOFE, 7HTe—A75VOMBICI DRtz 752 &
THFIEEDOH A RNHEAFE L TH AR A2 KT 5. BRMICIE, miER
BIClIRE g (TA7I0) FELS, hNarpt (a7l o) iged
RNk B S AL o 87 BIChESnD (K4) . £0EICEE
NDERRIZERT (RT) . pE Iy "7 Bredal, 70 b
A= B —TCYA NG — T D2 L THROLNTZZ X7 5B OE G
CREARENST AT I MEEHEET D.

K
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ST R N Nt AT e P

(G5 ALB al a2 B Y [Rati)

X 4 XN TGBOKENS—

BGR NS T VT v, aly, a2, B, yZ BT U EO5yEIC
DEEEND. Y —JHEEZ 100%E L&, TRENDOX T 5
HEAEZF S S L TROBEARNO SEEZRET 2.
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FT KX URTHEICEEND BRSOk 113 L 0 9k Z)

53 | 44 TRy
TIVT 2 UL H TINT I
a1~ 7 a7V a1 7 rF RN T

arTYFRERY T

ar7Vy K7V asaTy

a7 Y Sy R R/ == A
N N T me v

N = A A SN

B -7 a7V by A A IV
B-VURTar A

itk (Cs, Cq)
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[BtiE]

VKB 7 1h)

O__>

O
O
O

[tiz]

5 wm/r oy MEEKKE (CCHR 76 2 25 I2/ER)
PERGHET e =27V CEIKBIZ1T 9 &, B oftsix G (B
) ~kEESn b, FLNOFiRIT pH 25352 L TkEhans
T EEED. PRI S VADOBENIZHKE Y, £ DS DOHUE L G
LILBEMR 2R T 5. REHFOPEN TR THE SN D L IRERITER
L Zzmly MIOILERPER I LD, 7l y b O S I3k
ODHIFELHIT D720, a7y FOE S ZERERRE BTS2 LT
TNT I EEREMNT 5.
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(b5 53]

> ek

6 77 v 7 ARFEHNMLUTRELREEERELRS DL CUR 77T Z2
B ENAERR)

TT w7 AR FICHEA SEEHRICHR &2 )OGS S8, PUR-PLIRE A IR
BT DL TTT v 7 AR FITERELE Z 3. M s IR
[ R LBELIC K 2B oBEZHET 5. —F, kA 5 ik
AL EZMETHZETTAT I VEEEET S.
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1. 6 BEREBEETHAINIARESEOREK

1. 6. 1 BCG

1965 ££(Z Rodkey ™I L 0 e N iy S 4, pH 7.0 f1r D U o P fif
R TORINARZ MVORDERZ D HEZREE LR, ZohikE
EWSEERE L, TAT7 I LA R IV pH KIFTH - 72,
Z D% Doumas b ™%, pH 4.2 ® 7 = > FRiEERIZ, Brijids (FEA 4>
PEFEIE TR 2T 2% BN Ran/. Zhicky pHICk D ¥ v
WNIEOEYRCWENAET D Z L, TVT I OfEEMEN R < K
ERENZ ST, Zfile s T AT I U AEERE LTHATE S
ZEMBIEKHWLOND Koo, —J7, BCGIEORER E LT
KIEREOBWRT L7 I VRERCIEMRZZELDLZ L THDH 8. &
DERELTBCGHEIEIT VT IR LT 7T U o 8D, K
BRI SZ 837 DL ST H 2 LITdh D, FIA 83 Gustafssonsd?)
X BCG LR TA27 a7 ) LT, arr 7Y 7 Vayas A,
ao~vrZm a7, era S TRAI L, NT R Tavry, TR
T2 rERELTWS, FEECR 7 o —BREBRKETIE, 7270 v
XL TT AT I OBEGIIERTT 570, BCGIEIC LT VT I U E
IAEMEE 72D 8489, ZOfEAIZON T/ r T Y v BCG O K
JEIE T VT I AR, RUSKE R &2 8 (10 ULT TRIE) &
L2 Tr/RTY R DEBREOREBLZ R IE L HIENRE SN
TW5 82,8680 L)sL, RISHIHNG 7 a7 U o 3dh 2R E O KOS M
R L 88, ZTOREICHIERZEOREIIER T2 2 Lz, BAED
HEH AT EE ISR W T S 10 B LL T O WG R E XA H T & /e
Wiz, 77 ) o ies+oIcBlT 2 LIXRETH LS. £,
AITALERIRE ] o0 S 2 H IS B AMEICB W THEHR S 5 ~/3 U nif 4
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T, "YUV EDAMENL T 4T ) =7 L DRERICE LT
RETRKIC LD IERE SPRESNTND.
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)

HTHETUBCG
-
Y
-

[pH 4.2] BRI R 630nm

X 7 BCGIEOWEREL (STHER 79 223 121E/K)

pH 8RR & D BCG i, MMM T CIEMREER & TRiEi
NTOBEAF L ELTHET D, £, 2OFBETFTIET VT I VIFIE
B LD, faAf AL LTFEET D BCG LFE LEAKEERK
T5. ZOEGEIEIT VT I VRERFISEK S BCG DR EZA1L
12X VBRI R A 630 nm (2> 7 R 5. 2 630 nm U O
EErHETHZETT VT IVEEZEET SH. BCG &% /X7 DA
TEAIE pHITIKTE L, BCGIEIC X B2 7 07 2V JIIE TIEWOEE & Il E &
PHOBR D D pHA.2 DSRMFETHRIE SN D, BERETTIZ I e 7Y 9
B LT S MOLEREIZCEELZ 5 X 5720, &N BEREEE
FFOREEERTHLIRV AT LI ULz —7 )L (Briji-35)

Z BCG #RIICIIM L Z 0B A2 REREL CTW5D. —F, BCG EIFT—# D
Ja 7Y U5 EESBRIE LT LT I v EFEEEIC BCG & OBEASKRE TR
T 570, EEKENIC 630 nm T ICBITAWEEIX FRT 5.
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1. 6. 2 BCP i

1968 “E1Z Louderback ©» V2 XV, Z®dD% Pinnell & 92|21 > TH
BLEN S S, BCGEOMBEE Th o/ a7 U vl & ORIE %
IRERWHETHD. £/, WS OO —7I12X 0, SE2lE
ELD—HITESLT AT I T T DR EEDPHERB I N TND 9395,
—J7, BCP ikORMES L LTT V7 I v 0 RBMIKTH S HMA & HNA
DRIGIZERN DD Z L ThDH. BIRMIZIE, HMA IZH R HNA O st
MEWNWZ EThHDH. MIEERFT HE HMA (X HNA ~DOZE#RE Z
g7 V7 2 R OH O EREILZ HMA 285840 L HNA 13804 2% 99,
ZOEHE, 20 CTHEIY 9, RIFIRE D @I & AR E 13 <
2% 9. i, fEFEE O HMA OWLRITK 75 % THDHDIIX LT, fHx
DIFRETE DL RITRZRY, BHEEARE, * 70 —BREMRRE, ANLET,
HREOMF S (BMENTR, T2, M) 72 & Tidk, HNA O RN
BEIL T 5 90,98, L 5T, ZhbOBHE T, BCPIETOREMITE
LV EWEmZRTZ D, Lo, ANLEHFEE TIEZ HNA O
EERHML T2 DI B 59, BCP BT I EE I ~E
EICHIESND ZENZ N9, Z DK E L CIRBIELE MG ICHFET
WK MY A L FE K+ 3-carboxy-4-methyl-5-propyl-2-
furanpropanoic acid (CMPF) 2385 L TW 5 Z & BN FER S LT 5 100).
%72, Thara & 100}X § -7 /L7 2 >, Kok & 102{x B /LRI AL T VT 2
VKo THBREZELDZLEAME L TWD. ~ T NI D 52 %
I%, BCGIE L ITHFENR R, ~RXV L ORELT 4T ) =S b
RERIGB L CREBIZR E BICIEREZL R T EnHEIN TS 83,
0, I HIZ, VT INT Il ORIRIEA R 103, 1007 5 FEHERR - L
TR TE RV, FERICITE NERT AT IV 2FHT 22 0ERH D

37



25, iR R 7T X 3T EIC N HNA OlERRE L, 22D
ZOWHERL —E TR W=D 9, BCP 15O O W E I3 EfE & —
BLRWEANZ 100, 20 X512, BCP BT T VT I Tk 3 55
RENEFEIZENTIETH L0, Z< OERNMEEIZZEST D20
BCG IEIZZE D D HIEEITIZE > T2,
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Y

JETREEHBCP
-
Y
-
[pH 5.5] AW 600nm

8 BCPEOWIERE (SCHk 91, 92 2 & & (Z1EARL)
pH fERICEH &b BCP A, MMM T CIEMREER & TiEi
NTOBEAF L ELTHET D, £, 2OFHTFTIET VT I UIFIE
B LD, a4 L LTFEET D BCP LG LEAKREERK
T2, ZOEEEIET VT I UVREKRAICER S BCP OREEZEAL
2 & 0B R A 600 nm (2> 7 R 5. 2 600 nm U O
EEHESTHZETT VT IVEEZERET SH. BCP &% X7 DA
TEAIE pH IZHRIF L, BCPIEIC X B2 7 07 2V JIIE TIEWOEE & Il E &
FOBHRNAD pH 5.5 OEHTRHIESND. BUESETTEI/rnT Y v
SYEIAIEE LT K WO ERE ISR B E 5 X D, XX BIRREE
EROREFEERA CTHLIR )V AF v F LA I F LT =)L —T )b
(Triton X-100) % BCP #AIEICIRIM L Z D EEZ EHEL TV 5. BCG O
£ 7 a7V raEE ORISHIZRD b, Eril7 vy I v
(HMA) Zxt LT 7 L7 2 > (HNA) ORISR @mWTEH, £ 0
WIS U SEEN B b b0 T AT I VHIEMICEEEY 2D,
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1. 6. 3 BCP%EE

1999 #1Z Muramoto 5 1002 L 0, N7 L EifEF U 7 A (sodium
dodecylsulfate: SDS) B3 KXV 5,5°-VF A4 R (2-= h v ZEB&HM) (5,5-
dithiobis(2-nitrobenzoic asid): DTNB) T HMA % 4~ T HNA [ZZ#
L7ZDbH BCP &S E® 5 Z LI LV ii#E D BCP & OIS 7% % fig
HT b HER#E Sz, BCPIEORMERZMEET 2 HETHY, M
RIFIC L 2B S EIBE SN TV 25 100, 3 1 K5 T HMA 75 HNA O
BaZATV, 35 2 RUS TRINAXTZ ML OELEES BCP & DORKIE%
179 2REZRRETHANETENTWNWDLZ &G, 2 RA Vv Mothikx
FIHT2Z2EMA[EETH L. TNICTE - T, WAV & oI ifH k
DEDRELZFEERT LI ERARICRD. £ 20 FEIE, HMA &
HNA OKISZDOHHETE T TlE7e <, BCP I TABREDORK & 72 %
CMPF R § -7 /L7 IV OEBLRD LA TRV, 24X SDSICXLY
TNVNTIVOEENELLERTHLEEZE 26N TND 108, X 5|2,
AN IO B ORI/ S < BERAE TITIEIERE LR < JE AT
RETHD 83, —J, v NS OB 2 ROSPEITHER D BCP 1%
R IRV, EBARNICKREOR=V )y GEGIZLDIRREZ T2
BEBREKIZCBWNWT, AREZ R LIZEAIHRE L T L 109,
Muramoto & 106, 108), 110)}3 BCP tf B % & BCG i£% H W\ THEME Dl
W LTas, B-, v-7u7 U rpEOKRISHER X OIEME O &
THEAMEZHACCREFZNHEELEORBEEZHEL VD, £/
U 2oy )9 % RS EIL BCG 23 3~49 %, BCP i BiEIZ & TD 4y
BT 4% T THY, REAPNNEEL OMBEIL BCGEN r=0.978, y
= 0.841x+0.72. BCP &£ r = 0.995, y = 1.011x-0.07 & BCP & B

HEEmWRREZ R U, s 2 REEICH LTy = x IZiEH
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TOHOEMEDEWLTIETHD LIE L TWD. BCP B R LTG0 R
EEE S —HLTEY, TAT7 I T omWRFEEEL kD DD, fif
koo BCP EDORERZB LI TIETH Y, FAERFHRAIZB T 5K
HIEMEDOmWIIE T V7 I VRIEE L SN TN S.
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AN
SDS

ALB l DTNB > ALB
(HMA) (HNA)
ALB
(HNA)

AR s

FETERERBCP

[pH 5.5] TR LI & © 600nm

9 BCP & RBRIEDHIFEREE (SCHK 106 & 2 EITER)

HMA % F7 iz U oA (SDS) ICEVEEEILSELZ LI
M%x,5,5-YFAER2-= FuLEBEH (DTNB) (ZX Y HMA 1o SH
EEmibxE5 2L T, HMA # HNA ICE#-TDH. 2 TOT VT I U %
HNA (295 Z & T, BCP I EDOXR K Th D WH OIS MEZ A1k L 72 71k
To5H.BCP LD IL, FREK 8 LMK THL. ZhiZ LV, BCG
HEor7ra 7 ) B oRER KO BCP iEO HMA & HNA O KJEHEE
B LT, BIET V7 I ST O EMERN Kb WA FEBREETH
5.
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1. 7 TAT7 I RAIEEDEEDOBRR

BRI 31 AR HE IS, X 10 (CR 308 0 BERNEE & — RIEHEY
BORENOERSND., ZHICL D BHEBRAEETORE/EOEEMEN
AL O BHEREIEICRD TN ZERAEEE 2D (ML —H B U T ¢
) 1L u2 —J5 0 77 I IEEICB W TREBIED & 2 A FENE
TEiE, VIREEYEY)E, & M SR E #ETE I L OVE AR EM E 23 e L T
W2 WONERTH D 1, BT, MR A EBEESE IRMM
ERM-DA470k/IFCC (ERM-DA470k) 9% &E#EL L2 A BEE~O
Fe—H BT s@#EERFHIA TS, L2, EdRo@Eby B RE
TETNVT I ICREED R DB OTIERER LTV DL, fFHE
MBI X DEELIET VT I VB B W TIEIEREN 2 E STV D
u3), 77 I CRE ORI, REFREEE BT 5 BCP WE
FBICHEREEEZHE L TW ZERVETHS.
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Caw e
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—

Y

’ HHae

10 MiEYWEEENED L —3 Y5 o8 (CSrEk 112, 1183 kv

51 8 Z)
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1. 8 ERNEBITIBZTALVTIVHAIEEDRI

TT I OERERIZIE, BEBREEICT VT I~ DORFREMENE <
DOWEDEEN KLV BCP WRBIENERTLHILEN DL, ZO
Lo op T, ENORFEHREEL LTHWLATWSL T VT
HIEE O K%, EHNORFREREEREEHENED 1 >DTHDH
KERTZO 2021 4F A ARERMSHEE SR ORAEREFH 1DI2L D &,
AHEBREEO T VT 2 U HIEREIT BCG ¥, BCP B L O BCP & EED

71

N

BRMERIED 3IEOHTH D, Bk 2931 iz @+ T BCG 1%, BCP
%, BCP & BIEDO W K RIZTTN L 12.8 %, 1.6 %, 85.6 % TH YV, TI)v
TIVOREMENE VA FEREEN S Ol TH & L TR EELDS
HERERLTWARNTHD., ZoZ &%, ENTIIE#EHERE L ZNnIC
BT 2HEREOMEAGOEN =P —TEIRT HZ LN AREICR S
TWAHEINOIEBOF —F v 2T AEIRFEHASTWS Z &R —K
EBEZOLND. THICXVEANTIE, L0 RFEEOSWVRAIEENBRE S
NGRS ICNE T EEZELTT L5 EBNAERRNTH D.
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1. 9 #HHAEICBTBHZT VT I VHAIEEDRNR

1. 9. 1 #AEOTATIVAIEEOYE K E

FAMNE O B RAEE ORIV TIE 2021 AEBUE, 113 7 EORIKR
BRGNS ML TWDKERMEERHS (College of American
Pathologists: CAP) O ek 7' v 7 J AssE 16z KL 5 &, BCG i%,
BCP D EAFEMAIEITIM A, REFHHEED 3 EREHSL TS
BCP £ & BCP & BIEOHEIT R WO, TOFEMIAHATH L. &0
fisk 5825 Mgk O TEFEMGIEICER LTAHD L Z DRI 5787
Mgk T, BREAFEOELFIZ IO ETHDH. #HHAEICES N THEN
[FERIC BCG & & BCP EDNRSFIH S TWD. —T7, £ 0% KR 1TE
N ERWNE 72D BCG &, BCPEDE R FEITENEI 63.8 %, 36.2 %
LREAMETIE BCG ERFEOBREE L > TWD. GEAETIE, HE)
SHTEEE L ENITHERAT 2 EREOMAEDEN 22— —TEIRT S
CENTERVHESOHEED 70— X 2T AFIRTHENTWS 2
ENR—RHEBZOND. TN VEEAETIE, KV REMEOEWHIE
ERHESINTEGAICEBWTORE T EZZETT 5 2 & NEE R RH T
o LN, BRI~ BCP SBENER L T 2RVWEDLEEX LR
5. B2 BCG iEB LU BCP 1T 1 333 THAN. T H N 5 HIE R
79), 91, 92T %F L C BCP B iE1T 2 IR THAN T H 1 5 W E R 1060T
OHTZORIENFm AR N R ELFRRAO—REHELEINS.
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1. 9. 2 HAEOTLVT I VHAIEEOBER
ERoOBYFESNEOT VT I CREO R FEREEOMESRE LT, O
BCG N EHEOREILE LR > TWNDH I &, QEEREENFIH TE 220
Thd. OQlzoVTiE, BN L AFICARZRBEAEBESFHIN TV
RLTH D 1516, —J5 WL TWDEAE[BAEIZEN L EIETIE
RESBRYVENTIET VT I VICREEYEOE W BCP BENFEA
BRAEICH LT, AETIIT AT I i BEiEz 7 BCG Ik EH
EEEE RS TWD, 2O &iE, BEi T EE & BRI EE e 1l E R
DLV AT LDOBNNENEHEIEICBNTRESARDLIZLETHD.
@IZ DWW TIX, BCG ED Ry il o AL & U C R RFfE] 2 B Mg L 72 J7 i
MERE STV D 82,8680 = D J7iE1X 10 B LEL T O ROUSKFFIZ B W T
DINRBTFONLTETH Y, BHEDO HEI DT IEE TIE 10 LT O
WCEEIFAIAT 2 2 e TE R, FAHARER 1 9RIG7R EORREET
T+ aICE#ET 52 IR TH L. 7T I UHEE S DR (L
B ToHEBREEDORISFMIZ 10 2ISE EARE L THANLTHRT
W5 1D, 128 FNEB K OFEAAEIZB N TS 10 RISV ERE - T
D, BCGIEIZBWTH 10 oISV HFEHRETHEH SN TV AR TH
5.
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1. 10 BCG# L BCPHRREXNERTHT VT I VHAIBEDRE
1. 10. 1 FERHBE~DOEE

BUE, AEMAEE TSR T 2ARBEEOBEENRERNEEZZD &
BCG ENE L L, D% BCP {EB LU BCP i BIENSE K LT &7/
WRHDH., Z0Z 1T BCGIEND BCPIEICHEEEET LIESEA, 7
VT X UEMITREIC 2D, FICERNEROE WK T VT I VRE
BT, TNAEIHICHETHD. WEEOERDOEEIIONT, HE
O LD A, BRBBRE L & AR RICREFNEE, BCG %, BCP
W BEEMEA LT, HEEOHENFRERIICS 2 2B OV CHRA
LTWa. MIEEOHIEE, HFEEDCHE L L THW LS Child-Pugh
SETET AT I MEICL S Z2aT7 0 LR b— RENET D IE
Blnd 2 Z o7 n—BIEBREOZMAEICB W TRARNETH LT
N7 I UPRE 8.0 g/dL LATNICE LT HREFI N H D JRRERR NI B L 5
ZAHZEDBREINTVS. 26O b ARBRREREEIT,
BCPSBIEICL DT V7 2 MEMN 3.5g/dL LA F DA, —4I2 0.3 g/dL
ZMZTMEZ BCG IETOHREE T 52 2MELTND 18, Fi,
W SRR LT 5 BURIC R W TIE, JIEIE OB IR A S 2 IR RE 0 FE A 12
B2 119, 1200 7 LSOOI B T LT I IEE DAL ST~ 5 12D 7
SIS D MIEEIC K0 A R B IR RE O TG IS B o 2 W 3 S
NTWnW5,
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1. 10. 2 TATIVHIEDFE

kD&Y BCGIEEL BCPURBEDT VT I R RMEICED D K&
AR, Ze 7Y A E DS SLDTH L. MEDT VT I TR
TOREMELZEXTGA, WESNDT VT I AMEIR EDRERIZB W
TH BCGEN BCPHEBIEICHARTHICEMEIZZR ST TTHD. LarL
AWBATIE, 77 IV IEFERICBO Tl EEIZRRE L 250
X LT, KT AT I VREBTET AT I VRENMELS 25 I2/EW
BCG &2 @I B Uil EEO 7 V7 2 Akt T 5 R R 2 RO L
RV JE LIEBRENHE SN TS D122 = O JF L2 BGII% L T
RS 129)F, EHEENERSIOE T AT I UEER TIKRIEL
BCG{# & BCPHEBEEZMH LT, aBLOB-7 a7 ) VRENR—ET
R DT NT I REICHREE L ROR 2 I E LR AR EIIE O EA R
IZOWTHELTWS., BAEmRETOT AT I VHEDFER, K7L
TIVREBIZBWTT AT I VX TDaBLORB-72T7 Y v DE
ARHMLTNDLZ LMz, a BROB-I/rnT7 Y &R AERE
MIGTRETDHZENZOFELIEBRBEORK 0D Z ENHEINT
W5,
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1. 11 K@®XTEHTLIZZIIECHONT
1. 11. 1 HBESHE
1950 AU HE M AEE 25 B 98 S 4, 1960 FRICERNICHEA SN T
LK, kR4 728 O AT 3B AP ST & 728, BIAE T ot EElE
IR ET DT 4 A7V — N FXROBE ST EENER TH D 129, K
ARH 722 FETOSHTIERBE ICREE L ORI 2 /i L%, 37C
T—ERFMMS S ERNELZREST D, BIIDHTETIEZ O FIEDO#
EOWNZBELL TOMEIToTWD. BEIOHIEORHBE LTUT
DZERETOLND.
O M HFREDO 1/10 BEORKESCHERE THOMNARETH D,
@ ZWEECER: HFETHEMNT 200 EFORE, B—EE 2 2R
U 2l (— I RIE) T 5 01cx LT, BEoHE Tiesi
Bt Mg icotses 2 L TEREPOHMNBERZEBRAETDH
D, ZHICKVBBIR L 2BROWNEELHEHT L2 LT, HEto
O RBEFORE, RBREIZH 7D ISV OEORE, e O IE
ZATHO ZEMARETH DL (LHERIE) .

1. 11. 2 ZRRESTE

ST AT PV TN TRRLDME~DETFOBERIZL > TELD.
FONMZXLF—TBF TR —, RE= R LX—, Az Rl
F—DRMTRINDTEOER AT ML ERD. ZOETEBIC

S THHE S L < TSN O SN RIS N LR 6 BB DS
AR T HZENHRETH D GEM) . £, HIOR S OEMEDE (5
W) ORI ES N DD S (W) 2HEd 25 Z & THRES O
BEZHETHZENTED (BEE) . MIEOHOBRDITITE GRS
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FEAERVTEDRAEEZHWTEAIYE, TOWNEEZRD TE

. BERALFESITIZ BT D REIGICIE, B ZEE & L CRER
FOGEFIHT 2R E L ARBEROX L — MRIGZEFIH L b 7ikic
KilEiusg 129, fMiFHRoOT7 V7 I X Eiloi@ v fx OWE DS
LTBYVBERELTHWLZ N TE W, BCG X BCP (4 iC L%
OFERBAE ISR LI LB T Ra%21T ).

1. 11. 3 Lambert — Beer ® Al

HAR 23 ¢ (concentration) O E:MARIC To DFR X O WA %2 A S
L, iR 1 (length) cm Z @i T 5 IR ERICE T TW L WEIC
WL S, AN OMSNT Lol b3 25 & T3 BEEMiIcsHE £,
WMDY LD (e FAWRRE) .

I=1Ip-10 ¢l

WS A (Absorbance) 1%, A (Io) @oFEiEY (1) (kT 5 HEOD
KB TCRAICERT ZENTE 5.

A=log (Io/I) = ¢ -c-1

Z »X % Lambert-Beer M LR & W, WG 1T H BRI E ¢ &L
RICHATL2ZE28KT L. BEE 1ICHAHIT L5 2 &% Lambert @
LRI, BRI c Il 5 Z & % Beer DIERI & WV, EEEO AT
TIEHEAERIT—EDD Beer DIERIBFIHEND. Lo T, MERD
TERIC 1T 2 WO BT IR EE O — BT e 5. F 72, EARMARE «
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ISHTIEDRE 22 L, i (BCG iEX° BCP %) 28— E 7 bW
ZRODHZLETHRIRS c 2 KODZENTED, 2D ¢ DFEDPRKET WV
IFEREREDORBWOAIEE R D REROME X ITHY T 5.

1. 11. 4 HESWEICISIKRERE

KIE &%, ik o Beer ®EHI L U H WAL 77 IR E JCEEDRARIZ, —
WEAB D 7= O BEFIRE OIERER 2 V¢, EHEIRIBE L Z0REE DT
ROBBEIY AR RELZRET D12DITI> DO TH L. £ DEE,
FEER DR CEE D B AEBRRIE K 72 &0 BB 7 & & F 72 Wl o ok B2
(7T 7)) ZELSIEREEBFOWNEAEZLLLS. ZOBKRE 7
Z7E Lic b O EBER &S BBV HTEEE TR B A5 O WG EE
SIREZFRAET 272D EREE L TRIERTS.

AR
= (YRR — 752 7RI (EERREE — 75 > 7 W)

= MERE - (AR OUOLE — 77 0 7 WEE) + 77 7 RE

1. 11. 5 RRIHE

By & R & SOG S8, — E R % O SUGHE T RO WO o
PAbE&ZWELHMNRSREZEET 2. BB ERE TIX, 2K
DRIEH 10 3H TR T35 X O ICHEL T PMALETHNA TN D, 77
PrEORBEIZIZ I RS M- RREBL V2R A M- HREND D.
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1. 11. 6 —_HE®E

TWRIBEFRCEMIICE R 2 00 ETRAEEEZNEL, TOED
WHEEZHNTHRRDIREZERT D HETH L. EOE D
DB, GV OGO EBRBMONERD 278, Bik+2 2 KA b
ETCINBIRIZEALEERT A ZENTE LD, ER NI EEME
DR TH .

1. 11. 7 1 FRA Y FEBEIT 2R A~ ME

2 WAV MEITRRDEFRICHE —ORETRICEZ 2 BIRIEL, £0
D HMR D REZEET D HETHD. 2 RERHIETHREIND
MEECHHESNE LIS THRAEERBLIORET 7 7 2L 51< 2
&, FRENERMEOEME 2IHET 5 (BCP B RIEDSG 1T, HMA H»
5 HNA O FIEAZH 5. — 05, 1HRA > MET 1 RERTHEHA SR,
KEIEDHTH HIZOBEERMNRE TE RN Lz, F—Rit
LWHNTHIET 77 BRHIETE 2. BB SLEROEE, Kkt
VOGO BRI TIHRIEICHR2EA U METOMERRKE VD
1 RA L METIE, ZORELZ T HAEENH L. BEVSHTIETIT,
ElRo T RELEAGDE, 2WEREETIT 2 R0 o M- DHERE, 1
MHERHAETITLIRA V M ZERECROV G EITo TS, TAT7 3
VHIEETH D BCG kL BCP LI 1 3385%, BCP &t ik 1T 2 KA D
SHETHY, 2O X551 BCP M BIEIXHER ORI EEIC I
NIEMENPEWHEETHLEERD.
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1. 12 AWmXTHEATHIEMOEY H W

E B e in RS 2 RIH T 2 5600 T — 2 H 2 WIXFEIREgE,
B2 P OIE L WHER & R 255 72010, BEREICB O THHEIEL
DEEREEORK— 72 CEENZEELRED b Tnwg 1200 —J5,
HAZIZ DWW TIHIE A AL E A & ST AR BEA SN TRV o R
gLk Td B 127,

TT I UEICEB VT, EANTIIEAEA E LT TgdL) A
NTW5D. XROT —F RS 2 LB T lg/dL) & Tg/L)
PIREL TWD S, STHAL Lt L CEWIESTHALE LCRETIETY
v MV BEBOLNTWAHRZDH 12D Tg/L] RELAbnbd. £72, B b
TATIVE T RIBERRPA SN FEPTAKICR>TNDZ L XD,
ST HALO RIS & Tg) TiEZAe< Tmoll XELDIT T TH D08, EEK
NWTIHExZ OWE LKA L TWDHED, TOT VT I UEIE Tgl RiLT
bHEZEZOND., ZOXOBRERND, KiwLOFFim Tl E o SCHR
RENDOHTA T A E&5I T 5720 Tg/dL) ML, 5T —
2% SIHANL R ORFITHE Tg/L) Z#EM LT,
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2. BHREOE/B

TNTIVEITEEORBREDOR 7 ) —= 0 TIREO B2 6 TK
TT XV MAE OB W EEHESCIF T RE /1 Child-Pugh 753 ¥i72 & O fE
Wil LTHRMA SN TV DL EERBIRBAD 1 > TH 5 12, 20, 21, 63),
—J7, BEBRECHEHEIN I BHFHKEIEITIT BCG &, BCP kB LW
BCPHEBENE R L TEBY, MEEDOIEE(LSHESNL STV RWO M
RTH D 19, fEAELIIET VT I RO E W BCP %R BEL B
MRAEEICHR -T2 ENEETHDH. ENTIE, BCP IRIENEEDORK
TIEICH LT, #AAETIRZ v 7 ) Ay PRS2 T BCG IEMR
FEOREEL LTEHEER LTS, ZIUFXENICR LT, BB
EERRTLPEREDO AT LDEWVD BCP B BIEDE KL LA WERE
D— &> TWHIRMN H 5. BCG {ED A EE O BHEEE & L TR EE
MIEMEESRE STV 82,86 8D ZjE TO BCG D HE IS
T57 70—, BCG 77U BBORGEENINESLT5HZ
CEMEEELTHRESRTE L. L L, BUIED H BT E i f A
TERVWEDHFERETITEELLTWVWRWY., 20X 2B RICBWVWT,
TT I IHRGICHET S ENEETHY BCG kax BT
BBV THLZOUEERNDH D EEZD.

Z DT OARMZETIL, BEfFO BB T E OREZ A L BCG & D%
EE & RS 2 5k e LT, BCGIED 7 v 7 Y 0l O S % AT L
BCG i CTHWAE NILET VT I VERER OB EZHIEST 52 & T,
TORBERBIELZENAREERDEEZT-. F2, TVT I VIE
AR L TR V7 I VREBTIEZ e 7Y B OB L
TWDTe, 7V7 I VIEFEEEERREDO 7 a7 Y 55 E TR S
TR AR AT 2 BRED 1 SR IEETIHET VT 2 REERO
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a7 e RETHICEATTHD. TOLOBREEITITRR
L 2REDE FIET VT X UFEERR A HWT, 77 X IERER
CRTNT I VRERO BCGIEICRET 2707 ) U HOENES
BLEREEICTDZZET, BTCOT AT IVREERT BCG iE~D S
n7 ) REORBERRT LI ENRAETHD EB 2T,

b X5, BEFORERKE L BEoTEE 2 HEH TR 7 e 7Y
SYEDORBEEZ KT D 2 SKE BCG IEOKEREEERL, TOK
ERREFMT D EE2HME LI,

3. MEBXIUVFE

3.1 ¥

TR IR TR 2 kT 52 2R BBk I B 20, 62, 692 R &1 5 35.0 g/L & AL ¥
I BCP X BIETHIE LA=T /L7 2l 85.0 g/L Riiz 7 V7 2 GE
#f (Low Albumin: LA #) , 35.0 g/ LA 1% 7 V7 2 IE# fi#f (Normal
Albumin: NA #£) & & E L7,

3. 2 B®E

miyE 7 w7 I EIT BCG %, BCG-HSA %, 2 A E BCG
£, BCP &Rtk L " BCP thB-HSA {E D b5 f 4 o J57 ik T 52 i
L7.BCGi#%,BCG-HSA#EB LW 2 A IE BCGiEIE, 7 1v 7
IVI-HAT A MY a—%fH L7k, £7 BCP &R, BCP &K
E-HSA¥EIZ, L¥ A4 77U a2 —ALB-BCPA2fEH L. BV L v
FMECIL2HBEAMET, LA TV a—TPE2HEH L. 7L
TIVvEBIUOBREAORETE LT AL LM T K
et (KWR) R LE. 7He—2AF LVERKBEICL 5 E
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HaBEMEEICIE, 74y 27 Y= SP (BRX&tt~ v w9,
BE) ZEHL L.

3. 3 Z4SWEE
TNANTIUVBIOCREAORIEITT T 7180 B A2 H &4

Prosm (MRSt ASE AT 7, ") ZEMALZ. £z Mk

EADEIZITZ NI AP 2TV a2a=7 (KK EH~VF P, &

) ML

3. 4 W& HE

BCG ¥, BCG-HSA £ B L O 2 K IE BCG E X B 2.5 w
L & BCG 3 250 p L Zi{EM%E, 590 B & IZF K K 660 nm
BXOAEIER 700 nm THIELZE (1 AA4 k2 EREIE)
BCP tRiER L OV BCP & E-HSA E X E 3.0 v L &8 18
3160 p L ZEM%E, 230 & ICEE K 600 nm B L O HEI K
F 660 nm THIE, RIZ 300 %ZICH 2K 8 uL ziEM

%, 590 &R ICEH K 600 nm B X VFEIE K 660 nm THIE L

N

(2RA LV F2HEE) . Sy PEBLIOT R

— AT VERIKEEL, RBEHAEF WK > TRIE L.
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3. 5 KIEAEERK

3. 5. 1 EPEFEEMLE

BCG #, BCP %BERB L OE Y L v NEOKIEX, TP/ALB
X VT L —% (B4 2l T ¥, KK)
zEHLE., TORIEMIIZ, fESNALTWLHLEDY LYy &
(70.9g/L) ,BCG {# (47.4¢g/L) ,BCP & R i#: (47.3g/L) O

i %2 H v 7= .

8. 5. 2 bFMOBETNT I EERIEK1

M 99 %L Fo ke FJE T VT I A8T63 (v /'~ T L RV
yF VYR UAERSHt, KR) xEFRBET4L45 gBFEL, &
HAHKTHEML 100mL & L. ZORBEROT VT I ViRE
X 45.0 g/lL TH v, EHEEK 1 & Lz. BCG-HSA #£H LV
BCP I R-HSA X, ZOE®EHRRKR 1 E*HWTKRIEYT S HIET
HY, TOKRIEMEIX 45.0 g/ & L 7=.

8. 5. 3 bBMABETNT I EHERIK 2

FRAEERKE 1O 10 mL & AHABEK 7.6 mLEZRA L
WiRERBE L., ZOBWKEOT VT I BE2565g/LTHY,
WK 2 & L., 2OBEERIRKRIE 2 AKIE BCG LD & Tl

AL 7=,
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3. 6 Fi

3. 6. 1 BCG#,BCG-HSA#¥,BCP X E#¥ B & BCP %
B -HSA i 0 M #&

BCG %, BCG-HSA i, BCP tf B ik 45 L O BCP X B -HSA %
O 47ETHEEME 60 1 (NAHFE 28 #l, LARE 32 641) O 7 7
YEMEL, MEAE KL .

71

6. 2 2REREBCGEDODKIEME®DRKE
2 R IE BCGHEOKREIZE PiiFE 7 V7 I VEBEREIKR 1B
FO 2 2HWCERTS. ok, Eil3. 6. 1 BCG i,
BCG-HSA 7%, BCP & BB L " BCP % B-HSAE O #klic B
7 %5 BCG-HSA B L O BCP®E-HSAEDO 7 V7 I U EO
ED 2 AKIE BCGEICB T2 MET VT I VI EEK
1BV 2o EEE2HEE L. RHSAZKREMIIT, & bl

171

BT 7 I AR 1Y 40.5 g/L, B L OVERERE K 2 2 18.6

g/lL T&® 5.

3. 6. 3 ERASHAE

B Mg 60 1 (NA B 28 fiil, LARE 32 641) Zxt4ic7 i m
— AT NVERKBTEAEEZME L. EU Ly METH
ELLEREAME»D o, BBEIRy 77U oW ELYHM

L7z,
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3. 6. 4 2 RRKREBCGEOKRIERRE

BFMYE 136 # (NAFE 52 ], LA B 84 #il) % X R IZ 2 KK
IE BCGEDKIEMRE A2 NA B L OV LA B2 >0\ T BCP %R
-HSA & L e L7z,

3. 7 MELH

F — & X Microsoft Excel (v A4 27 o v 7 MEERE4, L F
TN, Uy b)) THREH L, §ToRE#TIC
EZR2DZFEH L7Z. EZRIZI RB IO R a~v ¥ — oK %k
RLIEMET Y 7 by =27 Thd., FRWEEDOT VT I VED
7 — %1%, Kolmogorov-Smirnov ® # FI1C L 2 EH MO WKL %
TV Kruskal-Wallis & THF b i 2 FE M L 72, BRI
X Pearson @ FH B % %t & 7= IX Spearman O FHEFRE % H Wi,
Bl Jm X1k BCG &, 2 A 1E BCGIEB LV BCP & RIED 2 4
EREEBOMBE TIX, 2 HEHOMERZEZ B ELWEOR
2O WO RN /&R HEEEEMERXE Hvi 129 7
B CAEBET AT I VEOMBE TR, MEN SN E
BRLZENLR/NZRELZAMLZERE KA EZ W 129,
WRIEWHE OMHEIZ X5 EHTERO KT Mann-Whitney U
BE & v, 2 A IE BCG % & BCP & B-HSA & D ¥ fE D
2T, FREIZXLD2%F DB OBIE%Z 1TV Student’s t & & M
W7, T XX FEHEESD TR L. 2ETORMEMNA B KL
T p<0.05& L7,
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3. 8 fmEAR

BE M IE I, R IWEMSHBEE COBRBERMLE 2 MHEMH L,
AIEMRAEZSEZ. AP, AR LUEMSFREmEEZES
(KB EZ :21-1) OEKBEMH TERML -,

4. R
4. 1 ERE¥EOLBER I POUBETALVT I VEBBRIKROD
7 E

RECHERAT2EOE®ELELS IO PLE 7T VT I 1%
Wik 1 23 ENL NI ExHBT LD, 70 —2X
FNUVBRKKBECTEASEE ER L. TOME, EALEE
Mg TIE7 AT 2 U mEDN 64.8 %, o S 11.2 %, B 4
N 9.4%, v EN14.8% Tho72. B MMIET VT I U FFEUE
WK1 TIETATIVHEN100%TH-o72. ZhbDZ & X
B OEE e 3 X R A & R FRE o & B 4y B AR 4 T AR
Eh, B bMET AT I UERBKRIZI IR T ) U E S E
W ERfER I, £, B LELEE PRFE T LT I &
EHERER 1 BLO® 2 0BENHEGMEE KT 252 2HRT
L0, MEAREELZE YLy MET3EMELL. £ O/ E,
FBEIT e PIE 7 V7 I AR 1 T 44.7 g/L, R 2
T 253 g/L ThHY, HELEmAOHERmME (& NiF 7 v

J

T UEEREWR 1Y 45.0 g/L, EEVEWR 2 2% 25.5 g/L) L 1FIE —
BT PRI,
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4.2 REHEOHEEIZLS BCGE L BCPHREREEDOT VT
CREORE
HEMFEERBEOD 707 ) 25 EAEELEEL IO
PRI 1 TKRIE L 7= BCG ¥ & BCP &
TR T 570, BEME 60 Fl % Xt %
ZWE L., BEAMFEEMLE CKRELEL

1/

EhETLT I N

BEOT VT

171
\
_,*

/71
AN
I
et >ﬂ

1 iE 7 v 7
miEOME7 VT I RE (CFHE+E8D) i3, NABERE LU
LA T BCG %1% 46.20+3.27 g/L, 30.53+4.56
g/L. BCP & B #1013 45.0714.06 g/L, 25.06+4.89 g/L T& -
. NABTIHNE FERICARRZETRERDLALT (p=0.219
Mann-Whitney U B &) , LA B T E HFEMICH B Z 0GR
5N (p<0.001 Mann-Whitney U B &) (X 11-A, *
8) . EFMMETNVT I AEREER 1 TKRELEWMEDMIET
VTR E (CFHMEESD) X, NABBLQRLAECTCEZLE
U BCG-HSA %1% 49.51+3.24 g/L, 32.45+5.01 g/L. BCP %
B -HSA #£1% 45.03+3.72 g/L, 25.54+5.08 g/L T& » 7=. NA
MBIV LABEIELVHESEMCAEEZL’RD b (INA
#t] p<0.001, [LA#] p<0.001 Mann-Whitney U ¥ &) (X
11-B, £ 8) .BCPHREITWMHKRIEMEL T VT I ViREIR
—H L7 (K11-C) . R BIZKEMWHEMND BCG L LW
BCPURBIEDOWBME Y V7 I VRELZRLEE., 20D D
Erb, B bMETLT I FEAER TKIE L BCG %I
BCPXBEICH_XRLABIONABLE LDICAEICEMETH
DTN T IR T LORREREAERBRLEER L o T,
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>
w

o
o
=)

o

=3

=)

50.0 =X =
y a 50.0 .J y=x
- v) [ )
= o0
ob ) (]
= 400 ° 8 400 "
2 ° &% b .
; £ &
f; 30.0 .r é 30.0 &
S & y=0.819x+9.42 2 oo y=0.883x+9.76
° o
00 | ® r=0.977 8,0 | ® r=0.981
10.0 L L L L 10.0 L L .
100 200 300 400 500  60.0 100 200 300 400 500  60.0
modified BCP method (g/L) modified BCP method (g/L)
(c)
60.0
a
S~
20500 f y=Xx
©
o
=
k]
£ 400 |
<<
[%2]
T
2 300
2 y=0.999x-0.35
[
£ 200 | r=0.987
o
£
10.0

10.0 20.0 30.0 40.0 50.0 60.0
modified BCP method (g/L)

11. RIEEHWE OMEIZ LS BCG L BCP SMEBEIC LS T

VTR VR E D

A EAEUEME THKRIE (y=0.819x+9.42, r=0.977, p<0.01)
B: v PG 7 V7 I UIEHERK THKRIE (y = 0.883x + 9.76,

r =0.981, p<0.01)

C: BEMEMENE L PE 7 V7 I EEREK T BCP Rk
ZIE (y=0.999x-0.35, r = 0.987, p < 0.01)

FH B FR #0103, Spearman OAMHPERE E H W THEM L, A B K
I p<0.05 TAELLI.
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# 8 MEMEBEOMEIZLD BCGEL®E BCP#ED NAMRE
X O LA B 0 b 8%
BCG ik BCP it B-HSA %
BREWE Groups p fiE
(mean + SD: g/L) (mean + SD: g/L)
NA
46.20 = 3.27 45.07 £ 4.06 0.219
(n=52)
B A EY T
LA
30.53 £ 4.56 25.60 + 4.89 < 0.001
(n = 84)
NA
49.51 + 3.24 45.03 = 3.72 < 0.001
E BT LTI (n=52)
T Y VR R LA
32.45 £ 5.01 25.54 £ 5.08 < 0.001
(n = 84)

T — 23 E 8D TR L.

NA BB L LA B o BCG &

& BCP & Bk Wl E 5L © A B %1 Mann-Whitney U & /&

ZH W T L.
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4. 3 BCG-HSA¥ L BCPHR-HSAVOT VT I VREE
7 m 7Y vy EOMEE

BCG-HSA #: & BCP ®E-HSAEOT VT I ViBEEOEL S
7Y B OMBEEGRE LK T D720, BEMIE 60 6 & %t
RBILT A —AFVEKKB CEANEZ El L. 08K
R, MEOCTAVNTIVREOEL o /7 27 Y v oy E&ICIEH
WIEDOMHBEZ R LZ (r = 0.885, p < 0.01 Pearson @ 4 B {%
W) MEOTALNTIVREOENKRELS RDIEFLEa /T
VABEIEHEML TWE (K 12-A) . B 7 a7 ) i L
HOMBERL, MEOT LTI VEEOENREL R DHIF
ERr7m 7Y ragmEFEKTLTWE (r = -0.528, p < 0.01
Pearson D fHH B %) (K 12-B) . v Z a7 ) vy HELITH
WIEDHMBEZRL, MEOT VT I VEEOENRKRELIRD
FEy a7y rohomEEEREMERLE (r =0.292, p<0.05
Pearson ® tHEE £ %) (¥ 12-C)

a7 a7 Y oy E&EE 35 M{EIC T Groupl~ Group3 @ 3 #f
g, TATIUVBEL e T Y vy EOBRE K
L7-(X 18, %9). ToOkH, BCP# BE-HSA ik &, BCG-HSA
k& BCP th BE-HSA 0% L OMBEX, MOADOHBEZRL
72z (r =-0.745, p< 0.01, Spearman O fH B %) (X 13-A)
BCP % E-HSA it a7 m 7V v pHEEITAOHBEEZ L,
TAWTIVBEENGLS R F a7 ) v ylHEIZKT %
R L7 (r=-0.663, p<0.01, Spearman O fHBF%%) (X 13-
B) . 7V7 2 VEER X BCG-HSA ik & BCP th B -HSA ik

D7 (E¥E £SD) X, Groupl—~ Group3 T 43.31+8.12 g/L,
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35.28+9.43 g/L, 25.31+5.83 g/L ¥ LK " 3.82+0.83 g/L, 5.48
+1.84 g/L, 7.77+1.19 g/L Tho/=. 7L 7 IV EBEB IV
BCG-HSA % & BCP® R-HSAE O E L L HBICHE ZDE D
S5t ([7r7322>] p<0.001, [BCG-HSA % & BCP & & -
HSA 5D 3#] p<0.001 Kruskal-Wallis &) (£ 9) . Zh b
>R
VR
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DOfER XV, BCG-HSA £ & BCP &B-HSAEDO 7 V7

]/

FEDOEICE, a0 BEABONMHEBEA2 L, WEOT LT
BEOENRKRETLSBRDAZET VI VEBERICZAIETEEIMNT 5
NI
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(A) (B)

15.0 15.0
B 3
2 y=0.579x-0.16 2 y= -0.886x+10.44
[}
qé r=0.885 £ r=—0.528
<C <C
(72} [72]
- 100 } T 100 |
o o
(&] (8]
o S @ ~
ES ES
5 5
g 50 | g 50 |
< <
2 :
: &
: 3
oq 0_0 L L L L 00 L L L L
00 50 100 150 200 250 00 20 40 6.0 80 100
a - globulin (g/L) B - globulin (g/L)
(C)
15.0
B
< y= 0.176x+3.09
[}
£ r=0.292
<
[%2]
i 10.0 ®
G o *%e¢
o0 =5 [ ]
2% e
£~ o0
B b ) i
£ 50 |
P b
] °o®
; °
S
R
0.0 . s
0.0 10.0 20.0 30.0

y - globulin (g/L)

12 BCG-HSA# & BCPHE-HSAEIC LD T VT I ViR
FEoZzeEr7a 7Y v o R

Al a-Z 0T Y ST EMEOEDOHBE (y=0.579x — 0.16,
r =0.885, p<0.01)

B: B-7m7 U vomémEDEZDOME(y=-0.886x +10.44,
r =-0.528, p<0.01)

C: y-Zm7UvopmEeEmiEDOZEZDMHBE (y=0.176x + 3.09,
r =0.292, p < 0.05)

B4R 21X, Pearson OMBMFEEZ H W ML, HEKYE
L p<0.05 THEELLTE.
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15.0 20.0
3 -
£
(]
£ | n
< 15.0 . s nf -
£ 100 | L] S _—
o u [ | = | - L9
o t - X L |
@ ~ - ol NN
3 ® gy & 5100t AAAAA A,
3 L mm g 3 &7 o
o A A A oo
£ A O A ' e
= o | . X s g
< 4 A [ ) [ ) ®
& PO ° &o 50 | °
T
8
@ [ ]
0.0 ‘ : 0.0 : s
0.0 20.0 40.0 60.0 0.0 20.0 40.0 60.0
modified BCP-HSA method (g/L) modified BCP-HSA method (g/L)

13 BCP &(E-HSA DT V7 I ViEE L BCG-HSA ¥ & BCP
HRER-HSAEBIZCIXL27 VT I VIREDODER X W arZv7 ) W
= D B %

a7 EE 3 SNET Group 1l (@) , Group 2 (A) , Group
3 (M) (CHEY T2 L CHEBEKEZER L.

A:BCP tk B -HSA 7 & BCG-HSA 5 & BCP & B-HSA k& @
2O (r=-0.885, p<0.01)

B:BCP&WE-HSAE L a7 v 7 Y v pEOME (r=-0.663,
p<0.01)

B4R £ iX, Spearman OFHEIR I A H W TR L, A &K%
L p<0.05 THEELLTE.
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F9 a7y T AT I O R R

a-707Y) v E3NEITEHY T

Total Group 1 Group 2 Group 3
1=60) =20  @=200 (=20 s
a-7ua7Vyr (gl) 10.09 + 3.03 7.02+0.88 9.65+0.68 13.61+2.01 <0.001
B-rma7 Uy (gl) 5.36+1.18 5.87+0.99 5.79+1.14 4.43+0.82 <0.001
y-7a7 )y (gl) 14.70+3.31 13.78+2.64 15.64+3.31 14.72+3.78 0.256
TNT L 34.63+10.77 43.31+8.12 35.28+9.43 25.31+5.83 <0.001

(BCPek L-HSA¥:: g/L)
BCG-HSA% & BCPR-HSAED

s 569+1.98 3.82+083 548+1.34 7.77+1.19 <0.001
TINT I VEEZE (gL)

T— XX FEHMEESD TR LK. aZ a7V rylE%E 3 piET
Group 1~3 IZ# 3 F % L, Kruskal-Wallis i H W T <
NOBHBICODWTHMARKR L., AEK®EZX p < 0.056 TH
B L.
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4. 4 2 AR E BCGEORIEMDKRE

2 SMRIE BCG EOKIEIZHER T 2B MERK O EICIE, ERit [4.
2 KRIEMEOMEIZ LS BCGEE BCPHEEOT VT I v
BEOKBKIOFBR IV E PMFET7T VT I UEMEEIR 1 1T,
BCP & R-HSAE D NAFOYEHHENO T VT I ViRE % 45.0
g/LICHRE L7z, WIEM L, NA B ® BCG-HSA ik & BCP i E-
HSAEDO YW E O # 4.48 g/L % 72 L5l \Wiz 40.5 g/L & L 7=.
b hfiE T VT I AERERE 2 13, BCP ®EB-HSA ¥ ® LA Bt
DYHE NS T IVT I EEE 255 g/L IClHE L. WIEH
1%, LARE® BCG-HSA ¥ & BCP &K E-HSAE O ¥ E O 7% 6.91
glLZ72L5l W7k 186g/LE LTNAME LA Do 7 n 7Y
VOB BOEWEEZE L, HSA O EM 2R ELEZ 2 AKRE

BCG iEZ M~ L (F 10)
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# 10 BCG ¥ 0 1= e {5 ik & B 1E Al

tMMET LTI R 1 t MMET LTI R 2
(R IEf#E: g/L) (BCIEfE: g/L)

45.0 g/L & MILET VT I v IR

BCG-HSA i -
(45.0)
45.0 g/L & M7 VT 2 UIRIE 25.5 g/l & M7 LT 2 UIRIE
2 AL IE BCG &
(40.5) (18.6)

71



4. 5 2 HKIE BCGi#¥ & BCPHE-HSA DO KR

2 REIE BCGEDOKRIEDNR ZFFMT 2720, HllCHIL -
A MYE 136 #l 2 xR I 2 RKIE BCG %, BCG-HSA 5D 7
VT IR E A BCP E-HSAE i Lz, 2ok %R, BCG-
HSA 7 & BCP &B-HSAEDOMEIT y = 0.927x + 7.96, r =
0.978, p<0.01 (Pearson K E) ThH > 7.2 S E BCG
& BCP & E-HSAEOMBE X y=1.029x - 0.99, r =0.978, p
< 0.01 (Pearson O MHEAKE) ThH o7z (¥ 14-A,B) . 2 5K
iIE BCG{#ERB LU BCP XEB-HSAEOME 7 v 7 2 U iEE (F
BME+SD) 1T, NABBLIRLABTEAEN, 2 5K IE BCG
#1%, 39.18+3.42 g/L, 26.20*+6.23 g/L. BCP tkB-HSA %13,
39.37*£3.14 g/L, 26.23£5.67 g/L. T > 7=. NAH B L O LA
FEELWMBEEDOEHMICAERZTRD B> ([NA
#] p=0.768, [LA Bf] p = 0.976 Student’s t R &) (X 14-B,
# 11) . NAMB IO LA LS S 2 5K IE BCG ¥E O ¥ 8 1%
BCP XE-HSAED FHE LM RAREZZRDOD R VER LR,
BCG L BB T H a7 v 7Y riEaEsEELG < KERREN
sl sz (F 11)
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14 2 S E BCG ik & BCP thR-HSA & & @ bk

A: BCG-HSA # & BCP xE-HSA L 0B (y = 0.927x +
7.96, r =0.978, p<0.01)

B: 2 8K 1E BCG i & BCP & E-HSAE E OMBE (y = 1.029x
- 0.99, r=0.978, p<0.01)

FHPBE MR #1%, Pearson O MMM E EZ H W THEM L, A EKMEZ

p<005THELELLIE.
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# 11 25K IE BCG#EL BCPWE-HSAE® NARER L OV LA
HE O L

2 MM IE BCG ik BCP tf B-HSA ik
Groups p fiEi
(mean + SD: g/L) (mean + SD: g/L)
NA
39.18 + 3.42 39.37 + 3.14 0.768
(n=52)
LA
26.20 £ 6.23 26.23 £ 5.67 0.976
(n = 84)

T EHEESD TRLE. NABB IO LAK® 2 K IE
BCG & & BCP & BR-HSAVE & O X O F B 21X Student’s t
ME & F v Tk Lo,
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5. B
TATIVHEIECHERILAEKEGETH D BCGIEL X
O BCPIEWFET AT I iCxt T D0 RMENERD . FFIZHESE
BT 7Y EHUREEZRT BCGEN® EERBRE
Lo TWwa 110, ZHITENTIEIEHOFEEICHEHNT 2
HMEREOMEAGDLEN 2 — W — TR TG B 8o 2L &
DA =T AT AHBBEHINNTWD Z EITH LT, 5
ETiEzoMAirtdbEnBRT 22 TERN I 0 —X Y
2T LHBBEHINTWDLZER—KHERosTND., 6121
IR 79, 9L 9D TH AN T HN D BCG ER L O BCP kI %
LT,BCPHREREITZ2HAIER WOTHALVETHATWD LOR
ERE A A NTHD I ENHEHNETITERENE Y BCP IR
ERBEBRTE20VRMAICZR>T WD, ZTihub BCG iE O MM A
Cxt LT e 7Y ramickt T o EBESRE LTV DR,
KISKMHZ 10U TICRET H2LENH D BB 4 EE T
FIH T E v 828680 Z 60 Z &%, FiIZZ7 e 7 U UiyHE
DHRNEINT D7 V7 2 T oK Bric g r
52 2 EEND D L BRHE S LTV D 119, 121), 130, 131),
EHIT, MEOT AT IVIEHTIHFREEEZEX LA, &
FIMERBCIET AT I v amEe 7a 7 ) U aEREERT
W5 7® BCG#EIX BCPHBEIZHRXRTT AT I VHEIZED
REBICEWTLEMBICRZ2ETTHD. LL, BERE
THEHHEICBWTT AT I VEFMEAT TIEZEoMEMIEIE—
BT or20lcx LT, K7 A7 I VEEBTIE BCGIEN &M E
ROLFHE LLEHENREAL TS UD122, = OFJF LEZHRIC
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LT, mED VTR RIBEICHELZE N T AT IVE
FWap 77y ABEEHL CHEOKREICHENIND
EAEEMEOKRED RICHOWTHEML, b FILEE R — 2
CLAEEAEEDE CRETDAZEDAFRAEATCOFEL L
BRORRER L EEERELTND. 6D & XD
BCGEOMERIZTOGENL 707 U B OENRRD
TATIVEFEFEBRBLOET VT I VBEERICEBERL E
DIWEBICENTHE 77 ) UOmEICEHURKIGERRD D
e M oK BCGIEIZ 1R E O E A HEMmIFIC XD KEZAT
o TWnHZ L., QFAEICENTIZ LY FEMEOFH W BCP
WRENBRTERW LI BEEEESFHTE 20K
ThbH ELEEZT.

INLOMEREMIET H72D, BCGEICREEST LT LT 2
VEFMEHREETATIVREBRICGEENDIRLDILEO S
n7 Y B AERIET S, BRRL5REOE MLiET VT
IUERERERE AV 2 8 E BCG i & BEF O A B4y b ik
ODHEEZMAL THRELEAEELFEZ S RICZOK TSR %G
fli L 7=.

9, bt PWET AT I R THRIELZ BCG-HSA &R
JOBCPHXE-HSAE THREMFEZMELL. TOME, M
W EE OB D 1T NA BT 4.48 g/L, LA & T 6.91 g/L &
WAL W T HER TAEEZE2Z#R D, R TOREK T BCG &
NEEEMEORBEEEZXM LR o7z (K 11-B, £
8) . WL, THwe —RF VEIKSD TEELFEOERA W%
L LWEOWEMDOELE 70T Y Uy EEOBEKRERNT.
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ZTORK, afmm & OMBELEN r=0.885LWHEZ R
L7c, ZTORPITHATHILE —HLIEFHBERTH o 72 82,83, 117,
122, I LR AV T I VREKRTIT o 7 v 7Y 5y &0
MLTWwWa Z AR (K13, £ 9) . &AEEMLE
TRELESGAIEZ, REVWEICEENDD aBLOB T2 T
UM LERETKRIET 22122, KoT T VT I v
EHMEECIEIoRENREICELDY BCGEO EREITMIE S
5. L2 L, I RBREOCEAEENFTICLIAREFTETCOT VT
RVRERTTT AT IVEEaBIOB I T Y UED KR
DEBEENLFEOZENEFA —-—TOLIERELKIEEIND Z &
Wb, BCGIEFIET AT I VBB TEME LI b EE
CHMEEINDIHBDEEZEXLIENTEDL. £, KT VT 2
VEBEHR TCETAT I VEFRMEKRICKE R e T Y BN K
DI+ 52 &b, BCGIEILEDT VT X VAL BCP #ED
TRk RIbICEMBICHEINLDI b bDEEZOLND. £ 2
TT7TAVTIVEFMEBEET VT I VBERICEEST S V0

171

TU Ui EOEWEZE LMD BCG-HSA £ & BCP®E
-HSA O 7 V7 I MEMOMENS 2 REOERERIK & £
ODKRIEMAEZ#&EL, BCGIEEREA LT Zv T U VM E%
A LB 2 AKIE BCGIEA MG L. i RiE X, wEF
MR EETHELEZET AT I vEE BT HIHEEIE SR
% BCP WREZ M L7z 106,108,110 Z @ fER NA B X
NLAMECTENZEI, 2 8KIE BCG 1T 39.18+£3.42 g/L,

26.20+6.23 g/L. BCP tk E-HSA {£1% 39.37+3.14 g/L, 26.23

+5.67 g/lL L FPHEICABEEZEIR®LNT, 2 SKIE BCG ik

77



Tt gkt mWHRBE RO 2 (K 14-B, £ 11) . 21 b
OFERND 2 MK E BCG kX, & AEMEME % H 72K IEE
TOFEERB#MINEZZLEMAT, BANICEZROR VI
TATIVEEHTODeZn 7 ) v EDEE LKW 5 KIE
BEThDHZEERLTWD., B hEXNRICLET VT I UH
EEITEIR W B A2 52 DA EEND D Z L0 5 IEfHkE
DEWHEZHEAT 22 ENLEFET L, EE¥LLOBA»D b
HEREBCEBEEOE W BCPUBEN SR T 52 LB/ 8
HEARAWNRTHDL., —FH,BCGIEEZHEML TWD GG, FFITHHE

AEICENT BCPHUEBENPERTE Z2WVRKREICE W TIE,
rEEOKEZFHA LEAFANERETCORHEAR TR TH D Z
EMBLBAREEBICERTE TN HFELVEE XD, BCP X
BEEOTNAVT I VREEZZRB T2 AR EEETBREO T L
TIVHECBWTEREMICHFSTLIMETHDL L WVWRD.

KPR OMRAIT, K7 LVT I vmEEHEIREGFEBTO T 0T
JUEEZZBELTWREWZI ETHD. a7 17 U 5Ll

J

Ora 7Y s EREINT 2EERL 7w 7Y a0 &
P2 WET VT I VMEDOHEGIE, 7T I REIREK
Rl ds K OV NEEA T S ATREME N B DL o T, KT DOS
BOBRELE L THAxOEFASL e 7 ) ryaEEOEMIZLD
R A MRGE T D . FE o, AT T OB RIE T EAITHR X
D EFHMEEE % T 5 BCPHBIEARMA LN, 5
ECmiT TAREEDO MR 2 BIZJKT 572012, fE5 8
EHELEDOEBOFEARICHRIEL T TETH D.
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®
-
!

AR TIE, NABEE LABECOZ a7 U vyl &EoiEN %
EELBEOR e PMET VT I UEEREE AW T 2
MR IE BCGIED SRR ELZER L, BCP IR -HSA & & g
BEt L7, 2 ARIE BCGEE, i LR BBV T BCP &
B-HSAELE —HET 2R Lo, TRNHDORENL, KK
FETBRAMEELNSVWET LTI VEERICEBWVWTSL V1
TU B O BCGIE~DEBERM T IREDEND D Z L
Iz, BCPHRIEOERIEL WKW Th D5 EICE W
THOEHHAAMERKREETHY, 77 IV HlEOEHEICE
G o %&E &= 5177,
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7. BEF

KIEDZITICH 720 TR, THifEL T2 W2 i2Wie i < 2R
KEHOEZRLET.

KX DOFEE, RBIAL LT, ZHEERL I IWEHETE L BE
WS R PREEE R b BR8P R AR H W FE A
PoBE, B ERSLRE (R ERAR AL B IE R A R B
E BRI EEER AT EERAESR FE EEBERICL LY
JEETH L R E T
R L ORI HT= VN2 HEE L HEREZ B £ LEHERE
ThDH B ERNL K (REERE A PR R e 25
Yo BRPEAE L BRI R S K L B E 7.

AFFROFEEMI L LT, THEHY £ L BERTRY REER
Rk L@ BE R W)INE NBUR, SRR R RFEBREEE AR

bl FERICL I DEHOEER L ET.

RFPETOMFIEE T, RILOFELEDOHEWERIZEENE LT,
FRICT BT R E T2 < ORFMEZ LA LE L RFRAEDFTE—B S A,

NARME S A, FTHEFSA, BRRRBRS A, IMKRRFS A, &
WERS vy, AKERIAVICE#HZH L RIFET. 2L TRFRAETEZ
KZTLNTELEFITLLYEHHL BT ET.

BB, MLl EAe 2 ZHEE ZaiEB £ L
7o BERS/N— 2R EREANEM AR 7B e TR I <
HLEFES.
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Abstract

Background: The bromocresol green (BCG) and bromocresol purple (BCP) methods are widely used for albumin mea-
surements in routine testing, but the BCG method is known to react with globulin fractions and to have low specificity for albumin.
We evaluated a calibration method using different concentrations of human serum albumin standards (two-point calibration BCG
method) with the aim of reducing the effect of globulin fractions on the BCG method in patients with hypoalbuminemia.
Method: In the two-point calibration BCG method, two concentrations of standard solutions and their calibration values are
set based on the difference in albumin concentrations measured by the BCG method (BCG-HSA method) and the modified BCP
(modified BCP-HSA method) calibrated with human serum albumin standard solution (HSA). Albumin concentrations were
measured in 136 patient serum samples (healthy group: 52, hypoalbuminemic group: 84) by the two-point calibrated BCG
method and compared with those obtained using the modified BCP-HSA method.

Results: The mean albumin concentrations obtained using the two-point calibrated BCG and modified BCP-HSA methods
were 39.18 + 3.42 g/L and 39.37 + 3.14 g/L (healthy group) and 26.20 + 6.23 g/L and 26.23 + 5.67 g/L (hypoalbuminemia
group), respectively. The results of the two-point calibration BCG method were in a close agreement over the entire
concentration range tested compared to the modified BCP-HSA method.

Conclusions: Based on these results, this calibration method reduces the influence of the globulin fraction on the BCG
method. In the hypoalbuminemic group, the calibration method was shown to provide results consistent with the BCP
method, which is highly specific for albumin.
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Introduction

The dyes bromocresol green (BCG) and bromocresol purple
(BCP) are widely used in dye-binding methods for routine
serum albumin measurements. Both methods use sul-
fonphthalein dyes to act as pH indicators, but they differ in
their specificity for albumin. The BCG method has prob-
lems with albumin specificity because it reacts with some
globulins'? such as acute phase reactant proteins.’ In re-
sponse to this problem, the BCG method has been reported
to avoid the effect of globulin by utilizing the difference in
reaction time between albumin and globulin and shortening
the measurement time, but this method remains
inadequate.** The BCP method does not react with globulin
and is highly specific for albumin.®’ However, the redox
state of the thiol group of the albumin molecule causes
differences in reactivity with the BCP method, and a
modified BCP method was developed to reduce this effect.®
This method is considered a highly accurate assay that
provides results consistent with albumin levels measured by
immunoassay.” In Japan, the modified BCP method is
recommended and widely used in clinical laboratories. In
contrast, the BCG method has a high prevalence in clinical
laboratories internationally. It still has an important role in
albumin measurement because it is used to measure albumin
in animal serum and is not affected by drug-bound albumin
due to penicillin G treatment.'* In addition, routine testing is
calibrated with a single concentration of protein standard
serum based on human serum containing globulin fractions.
This leads to inconsistent measurements that do not reflect
the relationship between the albumin specificity of the two
methods.'" In this study, serum albumin concentrations
were measured by the BCG (BCG-HSA) and modified BCP
(modified BCP-HSA) methods calibrated using human
serum albumin solution. The results showed that the BCG-
HSA method provided higher values for albumin than the
modified BCP-HSA method for all concentrations tested,
reflecting the specificity of the BCG method for albumin.
Furthermore, the difference in albumin measurements be-
tween the healthy group and hypoalbuminemic group was
found to be due to differences in the amount of globulin
fractionation between the two methods. Therefore, we
evaluated a two-point calibration BCG method using human
serum albumin standard solutions of different concentra-
tions with the aim of reducing the effect of globulin frac-
tionation on the BCG method in hypoalbuminemic areas of
clinical significance.

Materials and Methods

Materials

Patient serum albumin measurement values less than
35.0 g/L as measured by the modified BCP method were

set as the hypoalbuminemia group, and those greater than
35.0 g/L were set as the healthy group.

Reagents

Five different serum albumin measurements were per-
formed: the BCG method, the BCG-HSA method, the two-
point calibration BCG method, the modified BCP method,
and the modified BCP-HSA method. The BCG method, the
BCG-HSA method, and the two-point calibration BCG
method used the Albumin II-HA Test Wako. For the
modified BCP and modified BCP-HSA methods, L-type
Wako ALB-BCP was used. For total protein measurement
by the Biuret method, L-type Wako TP was used. Reagents
for albumin and total protein were from FUJIFILM Wako
Pure Chemical Corporation (Osaka, Japan). QuickGel SP
(Helena Laboratories Corporation, Saitama, Japan) was
used for protein fractionation testing by agarose gel
electrophoresis.

Apparatus

All albumin and total protein measurements were performed
using a Model 7180 Hitachi Automated Analyzer (Hitachi
High-Tech Corporation, Tokyo, Japan). Serum protein
fractionation was performed using an Epalyzer 2 junior
(Helena Laboratories Corporation).

Anadlysis conditions

For the BCG method, BCG-HSA method, and two-point
calibration BCG method, 2.5 pL of sample and 250 pL of
BCG reagent were mixed and measured 590 s after
mixing at 660 nm as the main wavelength and 700 nm as
the secondary wavelength (one-point two-wavelength
method). In the modified BCP and modified BCP-HSA
methods, 3.0 pL of sample was mixed with 160 pL of the
first reagent and measured at 600 nm as the main
wavelength and 660 nm as the secondary wavelength
230 s after mixing, followed by mixing 80 pL of the
second reagent 300 s later and measuring at 600 nm as the
main wavelength and 660 nm as the secondary wave-
length 590 s later (two-point two-wavelength method).
The Biuret and agarose gel electrophoresis methods were
conducted according to the respective instrument in-
struction manual.

Standard Solution

Protein standard serum. Calibration of the BCG, modified
BCP, and Biuret methods was performed using a TP/ALB
calibrator (FUJIFILM Wako Pure Corporation). The cali-
bration values were those of the specified Biuret (70.9 g/L),
BCG (47.4 g/L), and modified BCP (47.3 g/L) methods.
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Human serum albumin standard solution |. Human serum
albumin A8763 (4.5 g, Sigma-Aldrich Japan, Tokyo, Japan)
with a purity of 99% or higher was weighed on an electronic
balance and dissolved in physiological saline solution to
100 mL. The albumin concentration of this solution was
45.0 g/L and was used as standard solution 1. The BCG-
HSA method and the modified BCP-HSA method were
calibrated using this standard solution 1, and its calibration
value was set at 45.0 g/L.

Human serum albumin standard solution 2. A solution of
10 mL of the above standard solution 1 was mixed with
7.64 mL of physiological saline solution. The albumin
concentration of this solution was 25.5 g/L and it was used
as standard solution 2. This standard solution was used only
for the two-point calibration BCG method.

Comparison of BCG, BCG-HSA, modified BCP, and
modified BCP-HSA methods

The BCG, BCG-HSA, modified BCP, and modified
BCP-HSA methods were used to measure albumin in
sera from 60 patients (28 in the healthy group and 32 in
the hypoalbuminemic group) and the results were
compared.

Determination of calibration values for the two-point
calibration BCG method

Calibration of the two-point calibration BCG method
was performed using standard solutions 1 and 2.
Therefore, the calibration values of standard solutions
1 and 2 in the two-point calibration BCG method were
calculated from the differences in albumin values of the
BCG-HSA method and the modified BCP-HSA method
in section Comparison of BCG, BCG-HSA, modified
BCP, and modified BCP-HSA methods. The calculated
calibration values were 40.5 g/L for standard solution
1 and 18.6 g/L for standard solution 2.

Protein fractionation assay

Protein fractions were measured by agarose gel electro-
phoresis in sera from 60 patients (28 in the healthy group
and 32 in the hypoalbuminemic group). The a-, B-, and
v-globulin fractions were calculated from the total protein
value measured by the Biuret method.

Calibration effect of the two-point BCG method

The calibration effectiveness of the two-point calibration
BCG method was compared with the modified BCP-HSA
method for the healthy and hypoalbuminemic groups using

sera samples from 136 patients (52 in the healthy group and
84 in the hypoalbuminemic group).

Ethical approval

Patient sera were residual sera from medical treatments at
Higashimatsuyama Medical Association Hospital, and
comprehensive consent was obtained. This study was ap-
proved by the Ethics Committee of Higashimatsuyama
Medical Association Hospital (approval No.: 21-1). The
experiments were conducted in compliance with the rele-
vant national laws and regulations and in accordance with
the tenets of the Declaration of Helsinki.

Statistical analysis

Data were tabulated in Microsoft Excel (Microsoft
Corporation, Redmond, WA), and EZR'? was used for all
statistical analyses. EZR is statistical software that ex-
tends the capabilities of R and R Commander. Com-
parison of albumin levels by different standard solutions
is expressed as mean + SD, and correlation analysis was
performed using Spearman’s rank correlation coefficient
test. Comparison of albumin levels by the two-point BCG
method and modified BCP-HSA method is expressed as
mean + SD, and correlation analysis was performed using
Pearson’s test. Differences were considered significant at
p < 0.05.

Results

Grading of protein standard serum and human
serum albumin standard

Protein fractionation was performed by agarose gel elec-
trophoresis of protein standard serum and standard solution
1. The results showed that the albumin fraction was 64.8%,
a fraction was 11.2%, B fraction was 9.4%, and y fraction
was 14.8% in the protein standard serum, and that the al-
bumin fraction was 100% in standard solution 1. Standard
solutions 1 and 2 were also measured in triplicate using the
Biuret method. The average values were 44.7 g/L for
standard solution 1 and 25.3 g/L for standard solution 2,
similar to the theoretical values for both adjusted samples
(45.0 g/L for standard solution 1 and 25.5 g/L for standard
solution 2).

Comparison of albumin concentration between the
BCG and modified BCP methods due to differences
in calibrators

Serum albumin measurements were made for serum

samples from 60 patients using the BCG method
calibrated with protein standard sera and human serum
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Figure |. Comparison of albumin concentration obtained using the BCG method and the modified BCP method with different
calibrators. The protein standard serum (a: y = 0.810x + 9.74, r = 0.977, p < 0.01) and human serum albumin standard (b: y = 0.874x +
10.07,r =0.981, p <0.01) were used as calibration standards. Protein standard serum and human serum albumin standard were used in
the modified BCP method (c: y = 0.995x — 0.22, r = 0.987, p < 0.01). Correlation was evaluated using Spearman’s rank correlation

coefficient test.

albumin standard solutions, and using the modified
BCP method. Serum albumin concentrations (mean +
SD) for both methods calibrated with protein standard
serum were 46.20 +3.27 g/L and 30.53 £4.56 g/L using
the BCG method for the healthy and hypoalbuminemic
groups, respectively, whereas the modified BCP
method provided the values 45.07 + 4.06 g/L and
25.60 + 4.89 g/L, respectively. The results for the
healthy group were almost identical for both methods,
whereas the BCG method provided a mean value for the
hypoalbuminemic group that was 5.08 g/L higher
(Figure 1(a)). Serum albumin concentrations obtained
using the BCG-HSA method calibrated with human
serum albumin standards were 49.51 + 3.24 g/L and
32.45+£5.01 g/L for the healthy and hypoalbuminemic
groups, respectively, whereas the modified BCP-HSA
method provided values of 45.03 + 3.72 g/L and
25.54 +5.08 g/L. The BCG-HSA methods gave mean
values for both the healthy and hypoalbuminemic
groups that were 4.48 g/L and 6.91 g/L higher, re-
spectively (Figure 1(b)). The modified BCP method
matched albumin concentrations for both calibrators
(Figure 1(c)). Table 1 shows the serum albumin con-
centrations obtained by the BCG and modified BCP
methods for each calibrant.

Correlation of differences in albumin concentration
and globulin fractions between the BCG-HSA and
modified BCP-HSA methods

Protein fractionation was performed by agarose gel

electrophoresis on serum samples from 60 patients, and
the correlation between the difference in albumin

concentration and globulin fractionation was compared
between the BCG-HSA and modified BCP-HSA
methods. The results showed a strong correlation with the
o fraction: r = 0.885, B fraction: r = —0.528, and y
fraction: r = 0.292 (Figure 2).

Determination of the calibration value for the
two-point BCG-HSA method

Based on the results presented in section Comparison of
albumin concentration between the BCG and modified
BCP methods due to differences in calibrators, standard
solution 1 was adjusted to an albumin concentration of
45.0 g/L from the average value for the healthy group
obtained using the modified BCP-HSA method. The
calibration value was 40.5 g/L, obtained by subtracting
the difference of 4.48 g/L between the BCG-HSA method
and the modified BCP-HSA method for the healthy
group. Standard solution 2 was adjusted to an albumin
concentration of 25.5 g/L from the mean value obtained
for the hypoalbuminemic group using the modified BCP-
HSA method. The calibration value was 18.6 g/L, ob-
tained by subtracting the difference of 6.91 g/L between
the BCG-HSA and modified BCP-HSA methods for the
hypoalbuminemia group (Table 2).

Comparison of the two-point calibration BCG
method and the modified BCP-HSA method

The albumin concentrations obtained using the two-point
calibration BCG and BCG-HSA methods were compared
with the modified BCP-HSA method using 136 newly
collected patient serum samples. The correlation between
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Table I. Comparison of albumin levels by the two methods with different standard solutions using sera from healthy and

hypoalbuminemia subjects.

Albumin level (mean + SD: g/L)

Calibration with protein standard serum

Calibration with human serum albumin standard

Healthy subjects

Hypoalbuminemia subjects

Healthy subjects Hypoalbuminemia subjects

(n=128) (n=32) (n=128) (n=32)
BCG method 46.20 + 3.27 30.53 + 4.56 49.51 + 3.24 3245 + 5.01
Modified 45.07 + 4.06 25.60 + 4.89 45.03 + 3.72 25.54 + 5.08
BCP method
(a) (b) (c)
15.0 150 150
d 2 r=—0.528 d
o 100 . o 100 ° o 100 °
] . .c'o.‘ . 2 Spode . 2 o J%e
3 e 2 0q 0. ° g e °
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¥ - globulin (g/L)

Figure 2. Correlation coefficient for the difference between the BCG method and the modified BCP method and the a-globulin (a), the
B-globulin (b), and the y-globulin (c) fraction. (a) The correlation coefficient with the a-globulin fraction was r = 0.885, p <0.01. (b) The

correlation coefficient with the B-globulin fraction was r = —0.528,

p <0.01. (c) The correlation coefficient with the y-globulin fraction

was r = 0.259, p < 0.05. Correlation was evaluated using Pearson’s test.

Table 2. Calibration materials and calibration values for the BCG method.

Calibration material | (calibration value: g/L)

Calibration material 2 (calibration value: g/L)

BCG-HSA method
Two-point BCG method

45.0 g/L human serum albumin
45.0 g/L human serum albumin

25.5 g/L human serum albumin (18.6)

(45.0)
(40.5)

the BCG-HSA method and the modified BCP-HSA
method was y =0.907x + 8.58,r=0.978, p <0.01 and that
between the two-point calibration BCG method and the
modified BCP-HSA method was y = 1.006x - 0.27, r =
0.978, p < 0.01 (Figure 3(a) and (b)). Serum albumin
concentrations (mean + SD) obtained using the two-point
calibration BCG method and the modified BCP-HSA
method were 39.18 +3.42 g/L and 26.20 + 6.23 g/L in the
healthy and hypoalbuminemic groups, respectively,
whereas the corresponding values obtained using the
modified BCP-HSA method were 39.37 + 3.14 g/L and
26.23 +£5.67 g/L. Over the entire concentration range, the
two-point calibration BCG method gave results in a close
agreement with those of the modified BCP-HSA method
(Table 3).

Discussion

The BCG and BCP methods, which are dye-binding
methods used to measure albumin, differ in their specific-
ity for albumin. This reportedly can affect clinical judgment,
especially for hypoalbuminemic patients where the pro-
portion of globulin fractions is increased.'*"'® In routine
testing, the two methods provided almost identical albumin
level values in the healthy group, whereas the BCG method
provided higher values for the hypoalbuminemic group, a
contradictory result that does not reflect the specificity of the
two methods for albumin. We previously evaluated the
effects of calibration for both methods using human albu-
min and o- and p-globulin samples adjusted to different
concentrations and reported that calibration with a protein
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Figure 3. Correlation between the modified BCP-HSA method and the BCG-HSA method (a) and the two-point BCG method (b) and a
plot of the differences. (a) The correlation with the BCG-HSA method was y = 0.907x + 8.58, r = 0.978, p < 0.01. (b) The correlation
with the two-point BCG method was y = 1.006x — 0.27, r = 0.978, p < 0.01. Correlation was evaluated using Pearson’s test.

Table 3. Comparison of albumin levels by the two-point BCG method and the modified BCP-HSA method using sera from healthy and

hypoalbuminemia subjects.

Albumin level (mean + SD: g/L)

Healthy subjects (n = 52)

Hypoalbuminemia subjects (n = 84)

39.18 £ 3.42
3937 £ 3.14

Two-point BCG method
Modified BCP-HSA method

2620 + 6.23
2623 + 5.67

standard serum based on human serum was responsible for
the observed inconsistency in routine testing.'' Given the
above, we considered that the problems with the BCG
method for albumin measurements are its low specificity for
albumin and the fact that it is calibrated with a single
concentration of protein standard serum. Single-point cal-
ibration is inadequate because the BCG method generates
similar coloration for several globulins, such as a-globulin,
regardless of whether the patient is healthy or hypo-
albuminemic. To address these problems, we developed a

two-point calibration BCG method using human serum
albumin standards at different concentrations to calibrate the
BCG method and evaluated this method using patient sera.
First, patient serum was measured by the BCG-HSA and
modified BCP-HSA methods calibrated with a human se-
rum albumin standard. The mean difference between the
two methods was 4.48 g/L for the healthy group and 6.91 g/
L for the hypoalbuminemic group, with the BCG method
providing higher values at all concentrations (Figure 1(b)).
Protein fractionation of patient serum was performed by
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agarose gel electrophoresis to determine the relationship
between the differences in the measurement results ob-
tained using the two methods and the globulin fraction.
The results showed a strong correlation coefficient of r =
0.885 with the o-fraction, and patient sera with low al-
bumin concentrations had increased levels of the
o-globulin fraction (Figure 2). When calibrated with a
protein standard serum, the a- and B-globulins in the
calibrant are also calibrated in a reactive state using the
BCG method. In the healthy group, this calibration effect
corrects for a- and B-globulin effects of the BCG method.
However, calibration with a single concentration of
protein standard serum assumes that the ratio of albumin
to o- and P-globulins is identical to that of the protein
standard serum at all albumin concentrations. Therefore,
the BCG method can be considered to measure higher
than the true values for the hypoalbuminemic group. In
addition, since the amount of a-globulin is higher in the
hypoalbuminemic group than in the healthy group, the
albumin value measured by the BCG method is expected
to be even higher than that measured by the BCP method.
The human serum albumin standard used in this study
does not contain a globulin fraction. Thus, the BCG
method calibrated with the human serum albumin stan-
dard did not correct for the globulin fraction at all al-
bumin concentrations, reflecting its specificity for
albumin. The difference in albumin concentration be-
tween the BCG-HSA and modified BCP-HSA methods
therefore reflects the globulin fractions in the patient’s
serum, with a confirmed strong correlation with the
amount of a-fraction. Given the difference in the amount
of globulin fraction in sera from the healthy and hypo-
albuminemic groups, two concentrations of standard
solutions and their calibration values were established
based on the difference in albumin measurements be-
tween the BCG-HSA method and the modified BCP-HSA
method in the two groups. Furthermore, the modified
BCP-HSA method and the two-point calibration BCG
method, which subtract the amount of colored a-globulin
fraction, were compared. The reference method used was
the modified BCP method, which provides results con-
sistent ~ with  albumin  levels measured by
immunoassay”'”. The results were 39.18 + 3.42 g/L and
26.20 + 6.23 g/L for the two-point calibrated BCG
method and 39.37 +3.14 g/L and 26.23 +£5.67 g/L for the
modified BCP-HSA method, respectively, for the healthy
and hypoalbuminemic groups, and the results were
similar across the entire concentration range tested
(Table 3). These results indicate that the two-point calibration
BCG method reduces the influence of a-globulin levels in the
low albumin region of clinical significance, and avoids the
influence of the calibration method using protein standard
serum. The albumin assay should employ the modified BCP
method, which is highly specific. If the BCG method is

employed, it would be desirable to change to this calibration
method that reduces the difference in albumin concentration
from the modified BCP method.

A limitation of this study is that it did not consider globulin
levels in diseases associated with hypoalbuminemia. Albumin
concentrations may be overestimated and underestimated in
patients with diseases involving increased globulin fractions
other than the a-globulin fraction, and in hypoalbuminemia
where globulin fractions are not increased. Therefore, it is
necessary to proceed with the evaluation of individual cases
and changes in globulin fractions as an issue for this method.

Conclusion

In this study, considering the differences in globulin fractions
in the healthy and hypoalbuminemic groups, the two-point
calibrated BCG method was developed using human serum
albumin standard solutions at different concentrations, and
compared with the modified BCP-HSA method. The results of
the two-point calibration BCG method were in a close
agreement over the entire concentration range tested compared
to the modified BCP-HSA method. Based on these results, this
calibration method reduces the influence of the globulin
fraction on the BCG method even in hypoalbuminemic areas,
which is of high clinical significance.
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