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The Relation belween Serum FProteins and Lectic Dehydrogenase Iroenzyme
Activity in Liver Diseases

Woo Young Suh, M.D., Eun Yup Lee, M.D. ard Seon Ho Kim, M.D.

Department of Clinical Pathology, College of Medicine, Busam Naticwal University

The author investigated the relation between serum protein fraction ard lactic dehydre-
genase (LD) isoenzyme activity in 28 cases of patients with various liver dizeases who hzd
vigited or admitted to the Department of Internal Medicine, Busan Natieral University
Hospital and 34 cases of adult healthy control subjects frcm June, 1678 to July, 1670,

The 23 cases of the liver disease were consisted of B cases of chronic heratitis, 9 caces
of liver cirrhosis and 11 cases of hepatecellular carcinoma. Total serum protein was measvred
by Biuret methed and total serum LD activity was estimated by Cabovd-Wrébleweki methed.
Serum protein fraction ard LD iscenzyme activity were aralyzed by cellulese zcetate electro-
phoresis,

The results obtained were summarized as follows

1) In the healthy control, there was no significant correlaticn between serum protein
fractions and LD fsoenzyme activities

2) In the chronic hepatitis, there was negative correlation between serum albumin ard
LD; activity

3) In the liver cirrhosie, there was positive ccrrelaticn between zervm glebulin ard LD,
activity

4) In the hepatccellular carcinoma, there was negative correlaticn between LD, ectivity
and e-, a;— ard f-glebulin, ard also pesitive correlaticn between zervm F-glebulin ard LI,
& LD, activity

On the basias of above results, it was svggested that in differertial diegreeie ard evalvatirg
clinical course and the effect of treatment of warious liver digeases, evalvatirg the relation
between serum protein fractions and LI} iscenzyme ectivity might ke more sigrnificart than
that of each one of both separately.
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1. Super Z applicator

2, Zip Zone chamber

3., Titan § power
4. LO.D(Incubator-Oven-Drver)

5. Quick scan densitometer

6. Titan § celluloze acetate plate
7. Titan § IS0 Vis plate

g, Electra HE buffer

9. Ponceau S
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10. 5%. acetic acid
11. Methanol

12. Clear acid

13. LD reagent

HAMYR

(1) 83 Zt i eajar au .

(L' Electra HR buffer solution«| »|g| 204 =%
T 442 Titan I cellulose acetate 5ol
Super Z applicator & o] -&sle], 213l-8 3 =] g},

& o] urg Zip Zone chamber o Titan [
power & o| &3t 180 Vo] 2085k &l 7)o E30],

@ a7l F4 =& Ponceau SE&4d 64AE o
A% F 5% acetic acid & = % methano] 2 g<=
 F clear aid & ¢ 8-3}e clearing A 7},

(@) Clearing 4]%] =h& L0O.D{Incubator-Oven-Dr-
yerjolf o 50~60°Cef 4 20247 =],

& 7125 =& Quick scan densitometer § o] §-3]
o scanning ¢ ZH &4 WEEFE Tl k]
of wiibdrsd Fele WA 2 vhd 2y wkg A g

(2) €4 = LD isoenzyme &4 5] 22y

@) Electra HR buffer solution «] =] 2] 204 #}ek =
Alef Fgigl 23] Titan § IS0 Viseh3 ghabg] =}
Hell Super Z applicator § o] £3ls) o a8 235 )e},

@ FHA % ¢ =& Zip zone chamber o] ¢ = Titan
B power-& ¢| 83l 180 Vel 258 5 Aod 5
& gher,

@ Azl -wel Bkl 3 o8 ghe] efe] LD
reagent 1cc -5 o4 28]« 28 upEc}, (Forma-
zan b5& ¢o3r)

@ o] =h5le] Arld S22 fleld B2 Ss
Al 714 LOD 44 2587F incubate g%

T AR gleld €A v L B3t R4 deL B4 Jroenzymests] A —

® ¢]2 & Quick scan densitometer § o]-8-2}ef
scanning # o 7 LD izcenzyme 34 4] of 248 =
i

woE mad g § e J FryEws LD
24 9 = iscenzyme 34 H ke = 2kElrl B g

# & 4 F
1) §E & IR O =R

ildl4 ARARZTY 94 AF Foidya 2 8
T8 7.000.58 % BT & g 1 BF
HaEs albe] 4.5+0.5, a=gle|] 0.2+0.1 az~gle]
0.5+0.1, f-glel 0.7+0.1 Zelx T-gle] 1.2+0.3
el 5 vk

CH2 #3 sF 23l o sgmlale 6.7%
0.7024 AzdEFEcl &g L= (pl
0.01). CH2| albg) 23 2 F483+E 3.640.T24
AzvzFeg f8gla zhisgde(p<0.01). CH
o a-gl, epgl ¥ g-gle] #WFgEn o 24
& 0.240.1, 0.5+0.2 2 0.71H0.224 AdE
T Apele] 28 gl Ao glgdeb(p>0.05). T-gl
#] HAFgs 2 FEMals L7044 ABgE
¥rep 22yl FrbE g e(p<0.01). LC o ©a HF
el st o BEAE 6241524 AN ETF
B o) 9 glAl ghasbgd b (p<Lo.01). LC2 4 al,
o] HFus 2 BEsiale 2.520.884 AN EF
B} 92 o)A gLty oh(p<0.01). T-gle] #Fofs
I ESRAE 2341124 AR TR 28 gA
Frbabgd eb(pdo.01). LC2 #a a-gl,
S-gi ¢ AFesEs 2 EFAAEL 0.240.1, 0.5+
0.2 9 0,740,224 zze ZFah8] Afele] 28] gl
7} gl o=} (p>0.05).

HC 2] g3je] 33 Fubwf ghst 7 2533 6.5+

a-gl o

Table 1. Comparison of mean values of serum total protein, albumin and globuling between the healthy
adult controls and the patients with liver diseases
o Globuling
Noof  Borl Atbumis
ay-gl =gl f-gl gl
Healthv C{rntrﬂl T 7.0+0.5 4,34+0.5 0.2+0.1 0.5+0.1 0.7+0.1 1.2:40.2
Chronic Hepatitis 8 E.7H0LT* 3.640.7%F 0.240.1  0.540.2 0.740.2 1.7X10.4%*
Liver Cirrhozis 0 6.24+1.5% 2.5+0,8% 0.240.1 0.540.2 0.7+0.3 2.341.1*
Hepatocellular earcinoma 11 6.5+0.5%% 3.4-+0.8% 0.340.1%f 0.6+0.2 0.7+0.2 1.510.5%

Note: The one and two asterisks indicate the 5% and 1% risk levels,
fay=, az=, A= and F-gl; a,-, a;~, G- and F-globulin respectively.
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Table 2. Comparizon of mean percent of serum total LD and LD-isoenzyme activity between the healthy

control and the patients with liver diseases {(Unit: %)
Subject No. of  Toral LD LD, LD, LD LD, LD,
Healthy Control %4 144, 3+ 22.6 54, 6-4+10.0 96,3 4.9 24,9+159 3.5+3.5 3.51+4.1
Chronic Hepatitis B 245, 0--141.3** 30.9+ 7.1 3444+ 5.0 20.6= 6. 9 4, 21350 B. 77, 21
Liver Cirrhosis g 311. 1140, 5%F 29, 4= 0.2 557+ 9.0 20.8% 6.4 5.3%35. 2 8.6+6. 3%
Hepatocellular
garcinoma 11 418.9+ 05.(** 26,9+ 8.7% 32.4+11.8 1947 6.9 6.514.6% 14.1147.8%%

Note: LD, lactic dehydrogenase

0.524 AFdETrcel A st
0.01). HC 2 #3 albe =Haskd = Z4s b
3.4+0.824 2 FdFEE dcb 22 49A Leiglct
(p<20.01). HCH] ay-glz r-gl2 #FHPEs 2 &
FaA 52 2 0.320.1 ¥ L5H0.524 A FHE
2 2} £ 8A Frhebel e p<0.01). HCE as-gl
9 A-gle] HFgEs 1 agHEaAEd A 0.6£20.2
9 0.7+0.224 A AAETae] peld] Y2 #
7+ gl gl ek (p>>0.05).

2) @4 & LD g4t 2t LD isoenzyme §&4d

E 244 AT 93 #F F LDR{AS o
Badall 144.3+22.60) ¢l 2 7 LD isoenzyme 4]
g M EEES 24HAsL LDl 34.6410.5,
LD,7} 36.3+4.9, LDs»L 24,9+15.9, LD,7} 3.5+8.5
ae]ar LDg7b 3.5-+H4. 1F0] &l v

CH2 ¢ i+ & LD&A = 2 25 35,0
+141. 82 B4 gL 2Focl 28 gdA] Foh=gld
(p<0.01). CHE #3 = LD iscenzyme %42 =
F A3gEs 1 3ERA-L LDye] 30.0+7.1, LD,
7} 34.4+5.0, LDy7} 20.6+6.9, LD#t 4.2+3.0 %
LD7F 8.7+7.224 LD F&4 8 o Ldnte]l A7
oz LDg4E 33 qEdict g4 Fo1
5] ¢l =} (p<0.01).

LC2 #a =7 & LD #4493 3 5¢slate 3111
+149. 3024 Ao E2Fd v st 28] glA] FohE
deb{p<0.01). LC2] &4 3+ LD iscenzyme 45
B W LgEs o afmasEs LDl 20.4+0.2,
LD.7F 35.74+9.0 LDy2 20.8+6.4, LDyl 5.343.2
2e]m LDgok 8.6-46.3024 LD, o #8428 wf &
whe] AlAWEFE LD R4S W-ERc g5
A =/ debp<0.01). HC 4 €4 =F F LD#
A5l o 5E8maE 41848084 AT EF U} 54

ol7] =7peledchip<o.01}. HC# €4 =z LD ison-
zyme @4 2] HF dAEES 2 EFHAEL LD
26,9+8.7, LD.7} 22.4411.8, LD} 10.456.9, LD,
s} 6.5+4.6 28] LDyob 14.147.824 LD34 4
g Beg e A ETEey geelA PaEglod
(p<<0.05), LDE LDR4 54 3 552 A
W 2Tl v eled & &g FriE g <005 By
p<20.01).

3) WHcHHe| 2t Belyn ®EH LDo| 2 isce

nzyme §42| HEREIS| THH

& 8,164 3,47 AFEL YA e A L
Hest g4 2 LD iscenzyme 348 H-1w Al
2zle] olirl B gEsE wal7) Held 4T
E A4 shgdel o] 24 2 ode A fAeHLE T
o A A Fe] A= whie Aol F gty 2 LD
iscenzyme -4 8 YA EF el AdsAl Rl

E 314 ARHEE deld e A EY 44
s} 93 2 LD isoenzyme 34 o] #E&% 4belel
ARA4E 995e AL tE gy op>0.05).

& 3,2¢]4 CHel gleiM 3 albaksh LD 2 o
Haaje]s] g4 —0.762R24 Hsle 49
srabe] glglet(p<o.01), 7leb =k F FE s
# LD iscenzyme 34 ¢ ] 2-g-8 2pe| 28] SuA T
28 Z3 = p>0.05).

i 8,344 LC4 gl r-gl ikxl LD.3A 5 o
Ef Abo] 8] Agtds 06224 Hile ¢4 A5
o] el ev{p<0.01), 71ek 1218 =& sieje] L4
#sb 7+ LD iscenzyme 349 WiLew Apels At
A 93k g o (p>0.05). :

E 3,464 HCe| ¢glo]H = a-glat LD, 4], a-
gl 5} LDy4be] 9 S-gl gkx LD, fscenzyme 32 o
HEE Ape|d] ArmAeE 0,74, —0.59 ¥ —0.55
2 g2 gl o2 Algle] ¢l 9 = (p<C0.01), F-gl 5} LDy
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Table 3-1. Correlation coefficients between serum protein fractions ard serum LD izcenzymes in healthy

control
alb a-gl agl A-g! T-gl
LD, 0.17 0. 21 0. 26 0. 30 0.04
LD, 0.19 0.02 0.01 0. 36 0.08
LD, 0. 02 0. 47 0. D& 0. 38 0.19
LI, 0. 18 0. 21 0. 15 0. 005 0.01
LD, 0.01 0.15 0. 07 0.25 0. 38

Table 3-2. Correlation coefficients between serum protein fractions and serum LD iscenzymes in chronic

hepatitis
alb a-gl agl f-gl r-gl
LD, 0. 06 0.38 0. 30 0.05 0.22
LD, 0.13 0. 44 0. 34 0. 06 0. 38
LD, 0.07 0. 69 0.14 0.10 0. 04
LD, 0. 52 0.33 0.31 0. 40 0.16
LD, -0, T6* 0.18 0.3% 0.49 0.20

Table 3-3. Correlation coefficients between serum protein fractions and serum LD iscenzymes in liver

cirrhosis
alb o -gl ay-gl A-gl r-gl
LDy, 0.13 0.17 0.4%9 0.22 0. 31
LD 0. 55 0.07 0.22 0.05 0.11
LD, 0.28 0. 04 0. 09 0.33 .13
LD, 0. 32 0. 33 0. 31 0. 40 0. 16
LD, 0. 52 0. 25 0. 36 0. 20 . p2**

Table 5-4, Correlation coefficients between serum protein fractions and serum LD iscenzymes in hepato-
cellular carcinoma

alb ay-gl gl A-gl r-gl
LD, 0. 004 —0.74%* ~0.59%* —0.55% 0.24
LD. 0.31 0. 36 0.15 0.34 0. 04
LD, 0.21 0.14 0.23 0.50 0.46
LD, 0.27 0.30 0.01 0.36 0.63%*
LD, 0.30 0.42 0. 06 2 0. 534
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W r-gleksd LD; isoenzyme &4 2] o £&F el
ARA 52 0.6 ¥ 0.53254 fogE w2 4l
o] el (p<n.01),

o e} 2] gk 2] oz Ry ka2 LD isoe-
nzyme 34 2] wi yfE Apeld sbas] = 55 ERA]
F3k4l = (p>0.05).

S & net

A=te) YA ¢lstd CHsl LCo| gleld g
¥} albgke] ghaxgd m r-gl 23 kgl s ol
gk aj=le] 4o CHep LCo glef4 albze zht
o r-gl ke Frhglclz # o e ghapElwe] 4y
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Aape] 4ad] f2)std HCo gejd oj=Fdct
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gl& Frbslbs S-gl 9 r-gl& Aadelelz shgleh
2z glne HC oA r-gle] Sohsle of F-Eo
LC & 145t dl=bz gl o4 22§ FiEty
B HCo gleld €4 r-gl2 Sk =& A4olel
= Wwape] Ale] & HC = Fuptr LC 8| #Fol =)
o g Aoer Az,
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v} CH, LC % HCsl alel4 22 8l4 F-bs sl &
] % A gL €3 LDe] gh4e| CH,LC ¥
HC# 4 A 7=l 42} Folgbcta 2hed o, FHARM
= HC 9 LCql dol 4 #abel #A-$7F ghebn shdivh.

Azps] Az A ¥ RS AW ZEln ke
8 BnEd Fted 29, 94 3 LDR4AL CH,
LC 5 HCHl4 3157 v =L 3 el aba ghaglcl,

Azpe] 4o <zid CHsef LCe gleld 27
WEpFect LDa4g.e =2a# Sssgad LD,
LDy, LDy 2 LDAYEE 289y Skl fsih
avlm HCd gls4 zlzte2F ¥ep LD, o LD#

o 2 8lA Fosg et LD g Wi o
8lalA] gt4gldm #lel of 2 LD 7} isoenzyme &4
L gl S gtk

e, o] W o1 zeElw %2 W @R EE CHet
LC« 2loj4 LDy =2 gl F7hs o LD 42 gl

Al FA4sctm grges 3wE o] 8 e izt
Al @ LD iscenzyme | @ Z4¢] F4ze= of2oia
gl S Awe AdgEFe A4 LD >LD>1LDy
=LD>LDggliA e CH, LCg HCe glelH LD,
>LD,>LDy>LD:>LDzla dlglem o] 8 g
LD, LD LD, LD, »1LDe}x #lec}, CH, LC 9
HCo] tlofd #al = LD iscenzyme Ao Ihdl
AW, o] W A oz wE W RA™ESY Mi:
A7 8 ups} o] b alo] iz nl At HAs 4
t Aejim=lgs 43§ F4sisl CH, LC 5 EC+
glej4 #a LD, ® LDgA4el 2&glA F735n
LD®4e] 28 glA izt ¢ ZHeloh, Al
off B3 2=y G 2atd AR Z T sl e
Q)2 gastds] 2 P05 ¢£a 2 LD iscer-
zyme F4 2] Apolel - 288l A=A gade
i} CHell glei4 albsk LDyjels] 2] A3 7}
aelm LCo| glel 4 r-pl2b LDgAlele] 2jolgll
o) argigaAlsb zak glelel, dulme® CHol glof
A LDy 37183 albe] R4Eel, = LCa g4
r-gle] S8z LD7} 37180 HEL zejiic
W oelgl £H. CHe LCE gk 8 A Ege gl
A "3 gtusan LD fecerzyme P A EE |4
Az AR} g2 AgAE A el ©
Failvte AL AHFe YelriME CH2 LCH
gheel e Ege] 4 ¢ gd Aoz ARyl

A =pe] A= 2ebd HCe gleld LDisb a-gl,
ap-gl W F-glelo] o2 daigAlsl gge=, r-gl
s LD, 9 LDAtololl = 2 Aaiminlz) goet, A0
+ #A g Y eaEL™ HC ol glel A a-gl, a-gl,
g-gle] E7Ectn g os 30 HCH r-gle] &
b5l €l LCs} Ewisizn gliddetz el &8
W, o] B a gzE 5 @REE HCd gleid
LD, g LD;7} 2715 = LD,7} t45cln shalek, $
2] QuaaEs EaEs AAs A g FEdeR
HCol gleld LDy oy, - % S-gle] G2] 4 3le]
oli=a g o 5 el Hul opu]el #8 gle 431
o gyl o4 r-gls# LD, 9 LDAjolef] 43k
¢] gl e A=lr} =ad HCE LCsk eidlz
slg e g A4l sl frpa sl

98 23 Ad44 nelgcid = BAPE AR
o gleld AHolE €4 i FREF = 4 LD
isoenzyme £-4 uh-p Held4 sy A RriE ¢
ekal @ 4le]s] Aamtd]-d gabebls e o FasiHDn
4 75l o,
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