KEEEReRL B8 E 2R

& FFEBe gms*

A KB BRAR ANBEHE

REIE - FIEH - FEH - TR

=Abstract=

Anemia of Chronic Liver Diseases

Hyunchung Shin, M.D., Jhung Sang Lee, M.D., Chang Soon XKoh, M.D., Munho Lee, M.D.

Dept. of Int. Med., College of Medicine, Seoul National University

The pathogenetic mechanisms of anemia in patients with chronic liver disease were observed. Seven-
-teen patients with moderate to advanced hepatic diseass were studied by various methods. Only patients
-without previous blood loss were included: 14 had cirrhosis, 2 had active chronic hepatitis, and one
had inferior vena cava obstruction with associated liver cirrhosis.

The followings were the results: ‘

1. The anemia based on red blood cell count, Hb., and Ht. was found in 76. 5—78. 6% of the patients.

2. Red cell indices indicated that normo-macrocytic and normochromic anemia was present is the r-a-
jority of the patients.

3. No evidence of megaloblastic anemia was found on the basis of the morphological examinations.

-4, Serum iron, TIBC, 95 saturation and iron content in the bone marrow indicated that iron deficiency
anemia was present in about half of the patients.

5. In the view of the erythrocyte dynamics, primary increase in the red cell destruction was ascribed
to the cause of the anemia.

6, Decrease in the red cell survival time was not correlated with MCV, % saturation and S.L. ratio.

Also, hemoglobin level was not correlated with MCV, % saturation and TsoCr. Therefore, multiple

causes may be involved in the pathogenesis of the anemia.

‘7. Anemia as determined by the red cell volume was found in only 60% of the patients. It may be

possible that hemodilutional anemia is present.
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Table 1. Clinical findings and liver function tests
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1| Lc 547[M 6ys. |+] 0l 8]0 — |+ lL8a|380| 72| 2638 34 87 47 a7
W2|LC 44 M |2mos |+ | O Omoderate — | ? {0.7 [1.3 | 180 25|45 9.8 86| 58 68
3/ACH! 43| F |8mos |+ | 1] 0]0 — 1?2151 (48 |10.4] 194175 177, 124 42
4{IVC 39| F (8yrs. |+ | 5|13 | marked| + |+ |06 [L9 | 52| 3328 53 25 184147
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6|LC |66 M |5yrs. |+ | 0| O |marked| — | + |0.83/2.3¢| 139 2346 71 86 28 47
7|LC 52| F 12mos | — | 7| ? |marked| — |+ |0.78 (1201 16.9| 2.3 /5.0 2.8 135 50 46
8/LC /56 M |5mos |+ | 6| 4 marked| — | — | 094|186 11.3] 243679 116 25 47
9|ACH 18 ‘M [dmos i+ 0| 5[0 | ~19? 24 |24 [175| 23145 85 300 170, 45
10/ LC 46 | M Sy |+ 4] 7|20 |y l0240036]161] 23]4073 57 37 73
11|LC 44 |M24mos | —| 0| 8|marked| — |+~ [0.82|088| 47| 23|32 32 75 35 47
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LC: Liver cirrhosis

ACH: Active chronic hepatitis

IVC: Inferior vena cava obstruction

* Esophageal varices: These were demonstrated by esophagogram and UGI series,
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Table 3. Red ccll morphology, serum iron, TIBC, iron granule content
and sideroblast in the bone marrow
Case i S-Fe ) TIBC . %.satu- Irgn cont.  Sidero- Hypqch- Micrg- Occult
(gm%) (ug %) (g %) ration in BM blast(%) romia cytosis  blood
1 16.0 192 393 48,9 CiD) 22 G (= ()
2 13.8 159 234 67.9 €2 28 (- - (*)
4 12.0 102 384 26.6 “H 45 - - -
5 11.8 185 345 53.6 (> > ()
6 11.8 56 347 16.1 “4H 19 -+ (- -
7 11.5 30 412 7.3 €D 7 (- =
8 11.5 30 285 10.5 D) - (HD*
9 11. 4 49 206 23.8 (+ 3 (D) D) (=
10 10.9 CP) 8 (+ G, €19)
11 10.1 D 7 (- =
12 10.0 -+ 9 (= > (>
13 8.7 32 192 16.7 (- = €]
14 8.5 CD) 2 €D (> €D
15 7.0 22 484 4.5 + (+) (it
16 6.0 125 336 37.2 0 2 (> (- €3]
17 6.0 42 343 12.2 ) ) CH*
Mean 85 330 27.1 13.8
S.D. 61.6 83.6 18.80 12.85

* In these cases there was hookwom infestation.
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Z-Hol 60, 2%¢] 4] erythroid hyperplasia & &
o, &E 49%7A #ws T GEF D, 1 T
& 28.3+11.09%ol vk fEG 13 8T 244w AR
HIEAFRE & 5 ddT GEF 1517, 344 2
~3% #2PE2] megaloblastoid normeblast & & 4 319l
ok REWE 1,6, 11) &), hvpersegmented granulocyte
AL ol £ 4 ¢4
"‘fé] Q'Eaﬁra-\: (Tab. 3) (1) ~0¢] range & 2
S, Ame B2E7F HE4E BLsiE ERe £ 5
‘qD]— 51deroblast§i5_ 4 Fme fBEs gisE
9'524/‘ e 5 L9

3) mFEH, EEMFESHE B % saturation

Tab. 3¢ FR3Y vheb Zel MFEHES] THEGEE
22~192ug% 2, L FHYfE= 85161 6ugHoldtt 1m
fE2 S B (Fig 2, FREER9
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Fig. 2. Distribution of serum iron, TIBC,

9% saturation and sideroblast,
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Table 4. The production, destruction and volume of ervthroeytes

Case Hb(gm %) RCV(md) RCV/kg (m!)

RBC production S.L. ratio*

(ml. /day)
Normal control: 1, 683 317 20. 4
+264 +3.96 +5.35
1 16.0 3,072 38.4 125. 4 2.1, sl
2 13.8 1,745 30.6 36.7 1.7—
3 13.2 1,387 26.2 3.7 1.3—
4 12.0 1,413 35.3 . 12.0 2.2~
5 11.8 1,675 26. 4 25.0 36.3 0.9—
6 1.8 1,129 217 i85 31.4 4.21
7 11.5 1,638 22.6 23.0 50. 1 1.0—
8 1.5 1,076 12.9 21.0 26.7 1.6, st?
9 11. 4 1,523 2.5 29.0 22.1 2. 5—
10 10.9 1,842 312 26.0 19.4 3.37
11 10.1 2,237 386 502 54.6 2.7%
12 10.0 1,507 34.6 .0 34.3 1.6—
15 7.0 1, 066 24.2 .0 11.4 211
16 6.0 1, 093 19.2 ) 31.0 1.3
17 6.0 983 18.2 .5 25.7 2.61
Mean 1,559 27.2 .9 36.9
S.D. 601 6. 80 21 26. 42
*1 {increasing tendency, sl 1 : slightly increasing teadency, — : no change
REEAEY BEEEYE 192~484ue%2A, L i3
fiEi 330483 6pg%el glot. 1 Sfie EFHER YW e
A& WAL 66.7%, EHLL BB} 8.3% E% o
LTl $587 25% 24, L8 Ll kel E¥@EEAd o
et
% saturation-2- 2% 20% LITq 47} 232 5 A
%A, ZEAS oA FERZHEnY SiEE 2 l
i gl gek
O RMBER W BE
Wegttk chromium(SiCr)-& {#Heled Bk
@ (TeCr)e HBEMES 13.0~36.05, =
22.9+6.21 =4, EEHBIL 2 BHET 6 44 BE
KB B HES el KW HEDL ERE (P
0.05) 2cH(Tab. 4). 2 #fiE Fig 249 :
Sho2os 283 73.3%d 4 FA%ER B )
= A9 L
Z Product

g A iEER @A A 82555k (Tab, 4, Fig. 3,
BA AMERAT FES £ B2 T 36 9126 42ml, da)
ol= I BEHEYE 11.4~125 4mi/day 24 TEE
Well tall HEL 28 £ 5 g3 E>0.D. =l
Bt FRBAA Bmel REL Tz RakEEe &

fnddl EEeh A 2] 9ok
5 FORFHEWMCY), %

Fig. 3. Red cell production and destruction.

% saturation %N FEEE



—H.C. Shin, et al.: Anemia of Chronic Liver Diseases— 125

2} sequestration IRRIY FmEBWa2 Bk BrZol B FHEBAA Amg 2vle o BED

FMEEEY FiEc B FEBNA &Ml BEE ZELT Aoy 426, 94 Ame £E7 B
BKEe] vtz A zEpul, o HR #itd ZFEH S5 BiMmRES] veEhte fEHEe] BET BE 3
Boket. A, —Epol I MM §-SXNE BEE v il
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re Rz gk webd MCV e @t [l B *zi{— wmEAme] e S gt
i’f‘ﬂ'ﬂﬁk”t‘ﬁ‘z?fﬂ FIEy BRI B Az, = B I A v A fREE vhel el FEMIEL HRMER
)8 Mmoghisin{ineffective erythropoiesis)sf -Foff i Eapdl FES B 190 RmIRERS EER

=4 s g =X Az & LB v el £Z2F 4 & ddvh b BHRZE RmikE
gzt Fig 4684 BE uleh zhe] MCV ¢} TsCr 4k 9] Ehnabold]l il HEMEEGRT A} e B

ol¢tl = *7‘}:'?’: 72 2 £ g9t (r=0.624. & #Zzs) 2otvh 28l Fig 564 B kel 2]
2 % %m‘ﬁ% kel R &Rsd % saturation 3} TsCr Abelell = b2 #HEIRAME %
1

Al el 4 g9 e-e cful I v o}E 4 ¢l ol cH(r=0. 097).
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f'ig. 4. Relationship between red cell
survival and MCV,

Fig. 5. Relationship between red cell survival
and % saturation.
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3. o} sequestration H & FRIMERE fzhel 23
g oE gl i MERENE BRATTE D
58l AR E ﬁw&m&m@« o)A sequestiation :&
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2% ] X%
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Table 5. Comparison of serum iron, TIBC and % ]
saturation between anemic and nonane- W
mic group in liver cirrhosis 25D,
= : = == questrationo] <ol &+ gk
Anemiz  Non-anemia ! p-value .
t

A w%e] TsCr 3t S/L ratio Zhel
= 2 o2 ggx 288 BmEdAe GEA S 10) S/L

— BA A

ratio 7+ 2.3 b Fojsdent FiuEkEarel RG> 2 T

|
Serum, fon | 1512:45.49 | 635192 0 01>p>0 00!
TIBC(;:M;/ 33789.4 | 328286.6 | >0.8

?/saturatlon! 47. 83-20. 54 20, 2+14. 99{0 013p>0 001

- - pgE A= = & —
qlo] A, uE: sequestration 3k . HHESHE Gz
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Fig. 9. Relationship between Hb level and T5Cr.

7) FRONERE

HesitE chromium(5ICr)-& fHifste] EESE FRmiBk
e, BEEEY) 18 2~:8 6mi/kgols, = P
27. 2--6. 80 mi/kg o] Q4 vH(Tab. 4). FMEE, W EE
2 Ht2 2 Z2m HEE 76.5~78.6%¢1¢ldl o]l K
s, FmFBEoz ¥ £Mm HEE 6059k #elA
el=) 2 oeal B miFEe BnE oA b




—MREIE 3 AL B FFREY Alf— 127

v, FEe BHE NFEL AEAE 290l & &
mEEES] el WAL Efs ERIVE d#H%
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2 25 3+6. 42mi/kgol g Emol ¢ BlAY sk
M¥RE-L 32,65 36 mi/kg 24, T Fole] HEs:
ZE F 5§ Be@>0.05), dHEO R mIFEY 8
mE T“ﬁfh.- FrRelel AA=e, miFRs B &
T BEYRST RmERE, medsE 2 HifEs sme
Bl BES oS Hi) 2ol=E fivtm A4R
1=

i 2 2

&tk FrEl B Ame) MBS Ha4g
o FHEo] Ly Mk HES WEsn oo
BEA FESEREE]A 13119 39 090 2] 82 5%
= WEN QI ABAL EEEW, 70%0A 80%e
W ok EEY B, SMERE mek 2 H
Bz & B BEL 76.5~78 6% 2.4 o] =9 #i%
Sl E HEE B 4 gy

B FREY Ao AL Egd wle) oy
A2 Hiksta e, 2 BES mpe| ik
B AR st B R Ao Wikl
Bzsts figol 2871 97 W 2olth Mz, Wintro-
be'?(1936) & 132 29 WM Hme 2 2 g
REL HEBIL 22,79, KERMBMme] 32.6%, FERBE
e} 30.3%, AEMERMO] 14.4%c| dobn Hissin
vk Kimber&® (19650 #hale xdt s EEREEm
T EHLEH, ok E8 A BEEGai)D 25
o dufrel vk Wik fHiEle] Wips = wRs A7tz
Stk mak Bk AR A ABRBE RS S5 2 &
Ae Aee ¢dA o 2% —HaA = EARER
HAMS Lot FoHeBs-9 B4 T4 et
Y& macrocyte ol & F BEF 9% Rom 2EA g
=, EBEHmAA 2e A wke 2x goei)
(“thick” macrocyte), ojwl #Eife] = BEEL Einw o)
Bl T & o3t WMol HE ARS e “thin®
macrocyte® 7} vERe, o] % —#: target cell X 2
2ol7l % gvim ¥}, = macrocytosis o} 2 e TR |
A fFeshs BB, 2 mwksel “dimorphic” ol
E MEta MCV & Ex 45 gtk o) macro-
cytosis £ A= FRl A= old 2o
Rk @A glon], fiie] ) %ol w2 reticulo-
cytosis, thin macrocyte &) HI 9 BEES ihs 1w

o BzHo® —if RSl ﬂh BRIt #&Y
PR A= ARMBAMY HAE £ + JdgAL B
MM FEEe P 4 amﬂ, 38 Bk
dlA #HF #msk sels MRAMBRES s £
+ fgst zelne BEEZe #2F/ BERERH
vebd vbE #ER = g AAA, ohd dE FE
W) gl MCV 4 @7t 47 AdA ¢ 4 gt

A BEBEL 3 1%%03 FROIRAERS BE
e Bl BRI e Aoz AAE 4 9t o
el Rk ) W ﬁ&% 4 o PERE Sk
mEkEe] #3 RS 9=, Bme A 9 FES
BEY 4 detw shlvh B PRl S5k
Z 3 JAAHY ETE &8 BT A8 sm
RAERS BB 44 BEYE 4 Jdoh =3¢ Gram
(1883)el] fk3led 21 BES| 2 Lith o8l BEEY %
oho] FEERE QLR {8 FREAl A KERIEE
& 2¥ 47} &3] w & anti-pernicious-anemia
factor(Minot & Murphy, 1926)8] $Z& HmEo)
FERoz 25t A998 238 ERsvt sy
oz oldl EBEHRe e PhA Bmw B &
A e ez AFAHA Hek £ Do) F Am
7he] TR 2R, & B EREEe B
megaloblastic 8 #3387} =Bt B0 9y fp
Ripel HE BEHET dobe gose 3y g
Tk KBEAMS o) fFEgSEERES H?ﬁhtﬂ%:a_
BEAMAN A MKRSEH FE-T £ 4 slovte
& o Fol MV, TR Vit Bpd = ?fi’%%’ﬁ%%i
28R drh I FESEANA = MmFE Vie Bufd
9 e EHn ¢3HA K@l FFehpamel A
Vit. BiE EBE 21 BoR ddtn g wa)
A HEES Fig] gleom Vit Byl MiWAZ W
AT AAL D, 2 MER Vit Bufiit =
AR Fime] BEGlq ¥ o, o] vitamino] o4
Hfrte g4 BgR FEEN] BaEs &
5= A2 JHHY) 2o BB i) = o]
Xole Aoz A4, =3 FFHNY) sk
Vit. Byp® Blge] BEBE 2idvte HiEx gelAw
Bl FrERBlA Vit B BZ¢ #YT 4 o
ey B4, Vit Bpfl BE2 B FREdA 2
= Al KEoe EFnE —Mives 44 o
Hz e

gt 5135 EAFRIEE M-S20%39, gy
2= EERS] gZa o] A7l 442 gl ?s,
B obAl whal whel el FREESEEEGlA B AR
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HEME A4 2 T mldd B3 KE] fged,
Jandi*®(1956)-2 FHENA ExFmkit #bd 2449
— B A = Fhbgeld Re BES mgs
8 FEE ¥ 5 dodv Bg BWNNMIY i
FFERRAA = E5 Sl LAY <9 %ES
R EEst 28 Aolely Letm o] HHel FEM
o solzba gaAstgiel. FESEEHA MFEA #
BES fEs 23 Eos o, K, Mg
Vit. Bufis EgolA ) #mslel & Aoz ¢uA
QL6400 wg} Fhge] HI MR Kl o
So| FHIs g W0, o] KE-L EMERZ HR
 Aoe A7 A0 BE EH FrZTol
1B FERAA A7, = o]Ae] EAFREAmMS
Bkste FEel A HEE ov Hws oz
AZD B FREA vebe £ B3 Bx
Hsimol] #isto], Jarrold®® (1949)Y AFEEBMEA A BIE=l
ERFREEOAE 2% 184 alcoholics 24, X%
A Y TR I, = BEAR R 4 vitamin
S BREE E F doe BE B £ TR
Rzl EERolvla MM v Ut 3wl Cher-
rick 39(1965)-& FFhgo] folate derivative d) 714 &
B3 il ], = folate B iE#: A4l tetrahydrofolate
2 ulEe B Bl BEYL e EF FEad
#EES FESHE ol HAd o, od MEe
ERGLZ o) 477 He BER ERY etz g
e}, 7.8y Klipstein®(1965) 2 Deller3®(1965) -2
Frigee Be] EEo mik2 8 #fo] clear up
= EEALoldl e oLF HEARMEST At Hioez Bof
RS TRol #EMGZS Bkse A4 EER EH
olglx dtg e, 29 Hifiol W Fimt-S Bk
TUEE FBete Wl & sl E@ mOA
ARE 33, o]#l #ilae) rapid turnover & FHE{HYO
= EMBZ e BkE Adzta sy wkxges
alcohol o] EEfye = EiinfsEs) BHEE BEL 4 ¢
T Aoz ¢ dEd®, ol HHMo2E alcohol
o] Frisiel Aol gEmARB] RiINS BRI o EHEE
i gtet

FEBAA ERRZS FEE MER EBES A
“€8L7 Y} histidine loading #&el]l /A formimino-gluta-
mic acld(FIGLU)S| ik fiEsle A #Hed 4
et - 28t FIGLU BEBEES] HEine #EBSe] 9
o, FFEBET =& ZEMmAH BEEY =t &
ot Vit Bpf BRI E vebd ¢ g Wby
. BTEsME R A EBS H%Esld = FIGLU Hhifte] 1

nE e BE 2o Aoz ¢ ek 2=
= FIGLU &= FrEREd 4 EEHZe AEsle o £
Whegl = HHto] E5 o™, folic acid status ¢ IEFER:
FlE-S 4 MFEA EBRES Hifgeor she Zlo F
@ &= BEGdA EERZE 44 BET 5
glont, Vit Bprh fRE= el ZEEE #BEsid,
cord ¢} subacute combined degeneration-§ HET 4+
ol a, =t FFEs#Edl A Vit B #Z-& 28R
@7 dEel B 4 BB BETAA mis
ojok ghrl,

PR GHEEE Al RES 4% « @gZ
ol A& ¥ =qt E%ﬂb} s A & b
|e MAE £8 B 4 920, = o il B
k7t A7e Aoz @8 e, = clotting factor
o Gzl T GEEHY Bk ohvinl, FEs] g
FIIREES] By HmlERnE 949 24 eda 3
Ak weld BEe 1 AT MR kEss T2
2 EMmMEA To] Wil B BT S5, &
& iR BemESe ety —md H3 Mm-S
feAetE, BEEE LR Hle BRZE dosl
A Gk 2 =R oigA i 47 BRIS L MeE
4 BERE FEd, RORERY Tag BRE 4+
el FEe HBAAE 2MEMAY PLEAA EEZ
mEne ¥ 4 993, Bme 21 £ AdTE
Wz A mel ey Efel SHT B ok,
oA HMlU4E BmRE el HAL £ 5 o
gt =k il SRR A Bild K® Kim
o] FFESAES M4l =2+ PEL Ek?f}vb—
g A

FOEREEES EAA BE, s 2 @A
FMEREIEAL ot e FRe o8 FEHE Kt
o] ZEs el 1904 %, Bleichroeder & A-go 2 FF
ERIERES KRREAA red marrow & FRIL, FF
FEEA A & R A Amke Bt Joidvta st
9cl. = Rosenberg?®(1936): FFEREAERAS] Rt
dl4] MRS EmE BESASR 19375
Watson®®-2- 2202 %o MEdA FHlBREE
BEe ®Brdgded, FRES 7HA 135 %9 B#Ed
4 KAEA urobilinogen PRS- HixEstd [P
prEES 718 BmEAmE WA, o EmEs
BimEEAoldl & —Ed MR dtx sk
el kol W, BE-S urobilinogen PEifk R S) B B0
ol EBE ¥ AL, K#TY BHEAA urobilinogen
Htg-e EFR@EA gernz, o AmHSKE

— 50—



—H.C. Shin, et al.:

HEy =24 dolue Aoz Az LgdE
dxdt WE A8 AgEed KA Ay oHB mm
4 BB HEES) erythroid hyperplasia & #&3 Aba+
=5 ¢) o]0, 38400
Chaplin 3} Mollison®®(1953)4:-2 Ashby =g Lk
A 5019 FEgEEENA AnRHEMS HEstdd
vk 2flel4 EED GHS & 4 Jdvh L B
2 3 FFEEBMEA A RERo HiEd o= EEL o
2 BEEe] (ko] FEFS 9 Lu|259-60, Jones &
#(1955)-L MCr & fEAS AMmEMA-S WEsgd
v}, 53%¢ill 4] apparent half survival time ¢} EHEL 8
oL, 1Bk PR Ame Bl Azatgd A
5’-"4- " E8) % 4 de HRde mmekaAd,
I 9 BBAE RAORESY HHe £ 4 9

Aoz, fe RlEKEHe E¥e fHHD Bildq
Hebde Rolgtan byt

B4 & 4 9l she} zo) P EET 20| v 2

Hel & whol FRmBHWE A B ojAe
2 2Hal FEeld, HAE 2 FReIV ke )
1 2 ¢d4d JdAL FrnREHEHEY FRo=
R Bl ATl AWERS AHERS A
AZ vk 44 W Eme S @Ekse
Fral, ineffective erythropoiesis = BHRA 5=,
ol —if RMERAERS REQ FEd =3 pm
RIS HES = el REI MRS Rt
A71A "ot zel v oldl RiiERS) RG] RS
2 FFESEA A RnRESY SHe HHe: FHRE
ol Hinkel i FEE AY vk Hall®(1960)
& PB4 macrocytosis & Es] Rl Bl 4
macrocyte o] fka FrinEkEGel BHEEE=1E &R
W 2ot macrocyte 9 FMmEkEAdl s Bl
o] 9 Aoz BEHALT. Joness® Y Jandl?2n
= WA MR B 8L, s MMEAS
RMIREAEMHES FR ek A 2atgd =], Jand??
(1935)-& E# A9 FHRIMERES Mol 1443k %, Ashby
o2 RMRFSS WES oh, & BEAA Kime
HoEfMd e 24 28271 ddo, %mﬁﬁi%‘:« 20
Al A —i£El7] exponential B H5BLE o) AL B
oh3, o)W EmBLHS NERE, BEKkos F E?‘ﬂ] 5]
TR ARMEREHA delvke ezt 4Astgdeh 2
e vk PSR KA RS S 22 AL ohe],
=g BiEe] ¢lol = FHRMmERS random destructmn of =
A JUES FEE YA, FFESEY B
FEreRE RURSA I e v 4 HET

rlrm>

(=]

>
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Aolels 4 2=, Chaplin 3} Mollison™-& o]u] B
ol & FrMmEke] random destruction & B 2= ¢}

ST &P ¥k g3, Macpherson®™(1953) R Katz %
WBDE FERL#S HRE FREE vl 9ok 29
FRIFREREREY BEos = B4 B4 direct
Coombs test 7} BBikql HRMEFMMER M) HED A
o] LoD, ol B P Aoz s,
Jones®® 3 JandI™ = FiMmBHe] FEC = BEEH B

£ ERE oo 1 BEHE AY £ 4 ddvtn
et oA HRE uheb o] FHe) U BE, e BB
BEAZC Y ERME R A thin macrocyte 7} 1Eb

Aoz ¢uA gewh, old MEEL osmotic
lysis o] #3F 400 Bhnsd vk b} JandlP-2 B
BaEdl A ol8l Finxke] sl E&EsA deldst
© BE 93, = Ame BES fragility o) 8{bAL
ofell = HIBRGRE £ + dvte B o, old Mt
e B FOERBQEMS EHMA EiEol oh
g #EwA vt =3 Jandl™-2 JEIEFAYS] hemoglo-
bin & FERT 4 gldvtz 3t

A7 A =3 Bt ok & B kifie] RMRERH
o szt ol c}, Cawein® 2 Sheehy?V 8. TR
sl A ke MBS BRI ¢F dov, &R A&
9] WPl ke, SCr-EERSFMRE BIES T
Cr& BIErRS £mEd ZA EASe Aoz, it
BREMEM] B%EE ¢ 4+ dgrh ==y SCr
method & ©hX], steady stated}nl FHT 4 Jddtz A
Zx vt REd +IiEBREAE SRS Hidie] #ig
Hi Bl £ BEEe £ 5 ddtul o] B
o R/ Bz K% AdA F REMY ME
o] M- FoFkHFpd FEL vAA g AR
HEs & + dgich A, Shzkgme] FmRE
el #A = ZEEDe] BRI Rl odAA BR
o —Fr7t dleovk, SCr 2 WA Hikee i)
BiEE R %3 steady state 7F HEHFE EE EFEY Ao
2 Ak

29 Hkdt 1282 Zieve® ™) skt i, I
it ¢ lipemia & ##oz St EERE & 4+ &
o}, %% alcohol thEelA &3] BZEs ] osmotic frag-
ility 7F Bins = Aon ¢uA gu, o o fragility
o] #k: MmN prohemolytic factor(lysolecithin,
lysocephalin, iree fatty acid, steroids)$} antihemolytic
factor(cholesterol, lecithin, albumin, globulin) A}o]¢]
B AR RRA A7le Aoz 443

Dk XBEEIA &+ & vpel 2ol B FE
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Bol SRMIRAR R B v & PEE Hisld o
L & A Rz RBXSL: Aoz 445,
g A GHR AL RlERFEGl B tE KR
= BHES EmBEES 44 A HEB] B ®/
FEMEME R MRARIMERES s T sl R
FRMERS AFEL HEH FYE devzm Jee ¢
% 9= d, ferrokinetic study & 5567070 o]} HEL
H ekt Qv FHESEA A = g sREe
i MESEAE, RMREFAE, RORETRE
R 1B RMEBFLEES EE E 4 Qo] FmE
RS S #AT 4 Ak @ Hall®e sk
REs FIRESoS Vo RmERFEELE Hhs
2 BR K5 fA B Mg JiEs
of &€& ¥ 4 glgevd, Crosby s} Akeroyd®s} 4
Rk aimdl 4 BEL AMd ExY 6~7#74
£ ol 24 EHavta stgeh welA B4 FEEEEY
BhEE Amdl el WHsle 2Er w2 29L
& 4 den, old fifste BER FETS HEA
e o, oleldt B 94 Bk B4 Bme KA
o] HET-E ATt v BEY HEE Kkim
WFERL ERHBR ks 553 28 % £
fe K, RORFHS HBL SHS ehi ok
SHebA], AROERER 3 B9 B 84 S
frEeet &M KRS £= RMBRESEHRY ERG
wa A4 gE FRRESERY EREC Ha
T EEH ugovt TeCrst MCV, % saturation @
S/L ratio 7kell = —iE 3t #ERABEMRI slglom, =3 M
tRfEer MCV, % saturation Y TsCr Abolo] 5 —g
& HEREBGRE & 4 dgvh welA B FFEEd 4

Ame] REL oL & 7Hx FRves  HREEss

Aoz 475 o) F 2 ERel @A EAFE 2
o obdst Aztslvh mat GAlA jEHiete] ok Bhe,
54 BHEANA S/L ratior} 2.3 Lo e Fikql - 18
jns 2o o}F 2 £l = ﬁmﬁe% o HHe

2 4 g9k welA Prankerd®s} TagSo] ki
ﬁ%—l sequestration 3 7 pEE L g4} ﬁz}‘_ A2 oF
He & 4 g3, oleldt Be FmiR sequestration &
BT W BB 2 BRE U mgsH B

HERB, 3 RIRBH S S ZETo] BEGL o

CELER L

FEsEe] A & MR EmE: Aos wuA
9ok webd (B FFEEC) HBY A0S RS A
A% o, PEolA W ROERAR 3 B BE
Qt MRS Bt mEEd AL Bl He

ZEs £ HE} ok Ame FlniRES @Aela
EESW, Eilv 2 FEE FMBRE maZE 2
hematocrit .0 2 #iES}A et ke FKmEkEol
B HEme s mifge]l BhdraA mMKES
E¥e= #HW®. a8, oa HEA: fistsl
el 2MuFr &S st W1 WE de Al
e A el weld Rl mEFEE $ hematocrit
fEnke 2 P B, BB OREBEH REs: 1%
AgstA S = ¢ dok. FESREA 2MmEEel £
ek, hifEkEe] s mEEES A%V Ehnst A
AvE HES F ovx YRS, gpng
EERI MKER g flBs: EB, &md
BEE gpach 49 BshA 2oAl == FFEEgRuEd
A gmel BEFEEE oJrcr A4 Aeveln 443}
t RE=E vt 2=, FFEEsEelA iR &el B
3t FHel #8A4 & hypoalbuminemia’™, Na ¢] #8A
EH, FMERE LA BE#ste A2 E#E portalcol-
lateral circulation™®:7:7® arteriovenous shunt ] F$4
7,1 ul oA A7 FEEEZES] Y macromoleculed®
&o] BREglont ol FMEte] wWeoe I ERES:
Hd] HaAde 2 g8A gAYt FEY HE=
+ RMERE, MEFRE Y hematocrit fER £ HIS 4
EE 76.5~78.6%°1 = ol &3, FrfiEo R & &
e FHEE 6024 MmEEES] Ehvl old #RE
BEA g A As gl Ed e ki
BEAAE HEEY BEA7T d97) o] BE ke
E FOARE-S BLOFES Y-S Whkkkel g, weh4
TR g FEE o] 3= HA ¢grt 44
Eisenberg™(1956)+ 24%, Shechy?(1960)+: 42%%}
BEE W& v g
g @&

Freegme RES BEY 8o, 19714 1 Y
e 10 A7AR A B MERE ARl Akt Himel
FES 2 4 99dn 1769 Bk FRBEEE He
L2 RBMKEE, FHERE, MFR BEEAE K
MERE, FIMPREFGRTE D sequestration B RE
¢ Hifistd ohgst 22 g g

1. FRERE, IMEFEE, hematocrit B2 B Bimo)
BEE 76.5~78.6% 24, B mEe HEE £ 4
A et

2. RMRERE L AMEE KEHOT Bl A
+ KHEAm B, seafiky 587 23 5%,
EEREY BT 64.7%, BEaEE BB 11 8%
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<} gt

3. WEEr RudA 3= ERFREEMS] HE
= FobE 4 gl

MiEE, HEEALE % saturation ¥ HEIHER

L ZEFIY 9 A EEZAme] o2& vER
Aok =3 gme 2R HE4E EmEe R
BEgstd L, BakEe vehd e #iEe] o, gigs
B #mel &E Mol A Bao] EEIL GEE T
vla A3 2= gd ok

5. AIMERAUR R wEEe) BECA B FREsel B
B Ame] KEX £2 RmERuggEe #md EET
i A sl e, 2889 73 3% A KRS HER

4 B 9l gdrth. 2 v TCr 3+ MCV, % saturation L
-S/L ratio A}ol ol & —E3 MG GRS Eak of
vk, IME#EEe MCV, % saturation @ TsoCr zHoll =

MR HA7T 9 sk wehy gme AL o & 7t
A REuoz: HE ¥ 3tk Aoz Q2= grh

6. FKRluFkEo=Z ¥ AmY HEL 60%24 HIMER
B fifeF(E 9 hematocrit {f2 B Mo FEERCH
24 A
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