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Hae Keum Lee: Effects of Mercuric Ion on Lactic Dehydrogenase
Isozyme in the Organs of Albino Rats.

Abstract—In the rats administered mercuric chloride(1mg/kg/48 hrsi.p.),
it was found that LDH; and LDH, were increased in heart, brain and kidney
as well as LDH; increased in liver and muscle in the duration of sixteen
days. After the sixteen days of administration, the LDH isozyme patterns
in the above mentioned organs were found to be irregularly changed.
Considerable amount of mercury accumulation in liver and kidney were found,

and especially the mercury accumulation in kidney was notable.
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BEWES  HEE Y 2, TEREY L MEAMMI RS FRAES BWRoz BEERES
BEEREN BEE BiEd A

ol e} zto] KR Bsld = X2 FEBMN R BRALZN HaAsr £ Wi
7b ol Fol A gl o 48K oA BEMEN Rl A AERNEESRd 14
£ B Bste o] Rzl WEE A g w9 energyfREte} W BB A=
lactic dehydrogenase (LDH)+} LDH isozymeel Biffial A Bocs #4= A3k

gt Cornish%7 0] Mol BMAE KRG —BNoE 28 HMstd Skdhdes ZiEA
A JEERS REAERSEN RS obfe s LDH isozyme®] patternf#fh & #iZxste]
LDH isozymeo] @& He = ks WEHEES Bt FHT F&l Hdss A&
TR WETE She ol

EET S KBRLEEHE PR ROV R BEEE = dojve ’ﬁi'ﬁi“’jé}t{fﬂ ,
KERBRES EEEA dold & vtz A4 miF ¢ £EEE%N LDHe LDH isozyme
9] pattern #{L o} oo whel #AlE & MHMEW o M HWEE o4 ol FRoaul o]
NEWE M fEiBned W —Rezd 2RMAwT 24 ShRsE = 9 K
LEH=A BLE KRS Bt O] MEY EHEES s AN THEE kg
s 22 [Hete] EisE s A fiA LDH isozymes] pattern@ft 3 LDHiF#EfES] &
& ZEHicke Rl ALY PR ob-gel BiZodtel hEMGEI I B RS 43
71 olol #iEdte Htelth.

B B A &

REBMH—I8E 150~200g9] AB(R)d 48Rhrtet Al <4 o 2 HgClLgm-& 20 A [ 18
Pyl g (Img/kg) ok 48Mpfletet 131o] 6714 10Ee] AA Bigsted fE, LB HF
WS KRS ety MK EYE iES SRSt HRMHE @astd . a8 Fe
e BT AR 2 AS BB ZRMHE R o

BRKEEN &8 LDH Isozyme2| S BeRITE — Al B2 cellulose acetate strip (Sepr
ophore III, Gelman) JfEBkel @ik o & warstsl of, A7t Bt cellulose acetate stripg- 42
FkBh#iE (Shandon)] &8 %3 veronal buffer (pH 8.6, Ion3gE 0.7)% /sl 404
fil BB (0. 8mA/cm) A7} LDH isozymed 4@Eshsd of. EfkiEho] Ed strip& Preston
#¥ el utel LDH isozymeg #(hA]# #zMst= Densitometer (Quick Scan No.1, Helena
Co.)2 LDH isozymes] &M LS H4E2 k89 . LDH isozymes] £F2> Webh?
o Fkel wet BEflo 2 BHsle oz LDH,~LDH;2 &9 .

Bl X mBR REFMERE-—H% 0.1~0.28% Mol glass homogenizers] It
50fii&2] phosphate buffer (pH 7.4)% fnstel kinehol 4] ¥ etA 3 oS 4,000 rpmoi A]
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WL 2 RRIKS et s 50064, LB B 2,0000%, FFah B 1, 00004
a3 S 652 B4 FMiREstel Berger 3 Broidapk!® (LAF B.B)eol whe} j& 525nm
o] 4] spectrophotometer(Spectronic 20) & MIEstG o, Ml GHHE #e Cabaud Wro-
blewskigk!V ol whet FEgse] A o

R KRTEE RIS 0. 2~32)3  BIEREY o whet BARAT w3
Hatch and Ottgs'?of #:3}o] ﬁ?&%ﬁ'ﬁﬁﬁ@erkiﬁ Elmer Model 303 & Mercury analysis
set) 2 {H&HE 253.7nmol| A BLES BIESS ok

HEEY BE—IT S S5ES 10% formaldehyde o 2 EzE A7) 2 paraffinggde sl 1%
Harris hematoxylinik 2} stock alcoholic eosinefff o 2 Zugrshg) oh.

® B R 2
LDH Isozyme| Pattern{t——F#EEa: =re) HgClLarsaaiel BS, LM, IVME, "85,
Ky 2 el 9ol LDH isozyme pattern o] & glazel = #3% Table 1-VIs 2o,
B f4e] 9lelA LDH,& 6H3E 14R71A @imE 9o 168 L4 LDH,3 LDH,7} &
9 [Kig, LDHse 4714 4 H 915k 16F 4% LDH, sk LDHg7} i) 9l ek (Table D).

Table I—Change of brain LDH isozyme activities of rats administered mercuric chloride
(1mg/kg/48 hrs i.p.) for two to twenty days.

Day LDH, LDH, LDH, LDH, LDH;
0 23.841. 55 25.93:2.65 20.04-2.50 18.44-0.99 10.94-1.85
2 25.1%:3.60 23.7%1.64 20.143.22 21.741.35% 9.541.34
4 27.34:4.00 24.0+2.36 15.142. 94* 19.0+3.16 14.64:1.43*
6 27.84-4.42% 25.6+1.35 21.44-2.72 17.84:2.09 7.4:42.47%
8 30.41%1.67* 25.64-1. 67 21.3+1.58 22.7+3.02*

10 27.7+4.50* 23.012.84 19.542.95 19.0+1.99 10.9+3.36

12 30.74-4. 08* 28.0+3.08 20.3145.25 21.11£3.20

14 34.24:6. 23* 29.912. 96* 21.6+3.99 14.145.72

16 20.8%1.70* 19.74:2.23* 18.01.14 23.2:41.72% 18.442.45%

18 23.61:2.42 20.840. 99* 21.53-0.85 19. 74-1. 04* 14.541. 93%

20 20. 511. 69* 21.741.47* 19.64-1. 86 21.341. 20% 17. 042, 59*
a) %=S.D. *Significant. n=6

Ll glolAl LDH =t LDH,= 4B 3-8 Hins sl 16A¢ & 25 4= . LDH,
< 12B7EA] s g ot 1686 &fsl Bind £ 34 Es . ¢ LDHA: i
S 29 = LDH::= 148717 s o oh(Table 1),

fiFhgiel 914 LDHs= 6558 120 7FA] 0= 1 o 16 B LAtk &) s = 9l LDH,
€ olshe REE 6HFH 14A7A #Hsov 16HA = LDH & 2ff2 &Ws) kR
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Table II—Change of heart LDH isozyme activities of rats administered mercuric chloride
(Img/kg/48 hrs i.p.) for two to twenty days.

Day LDH; LDH, LDH;, LDH, LDH;
0 28.9:+1.81% 31.5+1.61 17.3%1.50 12.541.39 9.844.02
2 31.0:4+2.00 33.0:£3.68 25.013. 36* 11.243. 62
4 33.3:12. 09* 36.841. 29% 12.7+2.37* 13.541.53 3.74-0,92%
6 39.01+2.62% 36.9+1.39* 7.14£3. 33* 10.5+1.56* 7.02-1.93
'8 33.814.24* 32.8+2.50 7.312.67* 19.442. 82* 9.0+5.07
10 37.3:19. 22% 35.246.74 7.3%+7.32% 20.2+4. 44*
12 42.61+5.65* 34.34£3. 04* 11. 8+6. 24%* 10.94:3.32
14 32.2:+3.78 34.043.09 12.945. 36 17.031.84* 3.94:1.89*
16 22.61+1.98*% 27.1+2.15% 30.444. 54* 10.04:1.98* 10.142.31
18 30.2:13.98 32.0%£1.73 9.44-4.01* 18. 142. 63* 10.341.86
20 26.7:12.58 30.6+1.60 15. 041, 64* 16.64:3. 47* 11.241.20
a) %+S * Significant. n=6

CRE R

(Table 1II3.
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£% 12683 14538 HER
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Table III—Change of liver LDH isozyme activities of rats administered mercuric chloride
(1mg/kg/48hrs i.p.)for two to twenty days.

Day LDH, LDH, LDH, LDH, LDH,
) 29.7:+3. 16 ' 21.644.77  48.6+ 4.21
P 23.1+9.78 31.8-F2.99%  45.1410.59
4 29.2-47.99 26. 1+4. 55 44.9+ 8.43
6 15.5-3. 19% 24.1-+4.95 60.5-- 6.85%
8 13. 0-+8. 25* 23.545. 08 63.5+ 9.84%
10 12.2+3. 60% 26.8-4. 46 61.3=+ 5.66*
12 0.6+1.379  15.0-6.42% 25.3--2. 80 59.2-+ 4.21%
14 9.0-+4.92 19. 1-+5. 88* 1.643. 94 21.4+5.52 55.9-- 9.57
16 4.0+1.12 45. 045, 86* 15.544.75 15. 4=+2. 66* 20.64 3.61%
18 2.744.69 22,345, 41% 10. 4-+2.18 27. 54, 47* 38,8+ 3.76%
20 7.043.84 27.1+4.73 13.4+3.62 20.74+3.81 31,8+ 2.08*
a) %+S.D. * Significant. n==6 ' N
Pgge] 9lol A LDH, s LDH,¥= 16H7H=] sl @Eie Jepdz 9lod 1083H
LDH;o] LDH,x.c} {g#slA @in= o oh. =28+t LDH,=} LDHsi= 4= (S e
W3 LDH,= b7+ § 9 ch(Table IV).
el olelA LDHgi= 8A B 14H7HA] Fin= oed HiAk+ LDH,9 LDH.2 54>
519y}, LDH,% LDH,:= & #s#krt gl gl oh(Table V).
MmiEsl olel4 LDHs:= 4H, 16H 2 208 &% Hadsevt LDH,& 48 6B =

1= 160 LIk #insl = LDHys LDH,&= 2 ot ¢lglwt(Table VD).
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Tale IV—Change of kidney LDH isozyme activities of rats administered mercuric chloride
(Img/kg/48hrs i.p.) for two to twenty days.
Day LDH, LDH, 1L.DH; LDH, LDH;s
Control 23.6%+ 2.06% 26.312.28 17.442.52 17.441.82 15.443.40

2 25.6+ 1.54 30.3%2. 99* 9.641.37*% 19.5+2.71 15.142.43

4 26.24- 2.94 30.8+4.68* 11.4:45.07* 18.3%3.51 13.41%3.16

6 24.5+ 5.11 27.142.65 12.3:3.98*% 19.316.57 16.7+2.76

8 26.5% 2.90* 27.642.06 19.34:3.83 16.3:4+2.74 10. 3+£3. 30*
10 29.24 3.06* 26.742.27 11.241.55% 20.61+3.95 12.34:4.49
12 34.6+10.43% 32.4+43.62% 14.143.11 16.6+9.70 2.41+4.32%
14 30.9£ 5.02* 28.8+1.39% 16.8+3.08 14.51£3.76 9. 242. 09*
16 32.41 2.26* 28.513.92 7.3%2.51%* 15.342.58 16.711.83
18 27.0%4 4.81 24.113.01 13.6+2.70* 17.844.29 17.514.25
20 23.8%x 1.05 26.5+1.24 15.740.99 18.5%0. 83 15.5%1.84

a) %=+S.D. * Significant. n==,6.
Table V—Change of muscle LDH isozyme activities of rats administered mercuric chloride
(1mg/kg/48hrs i.p.) for two to twenty days.

Day LDH, LDH, LDH; LDH, LDH;

0 15. 143. 24% 17.342.94 18.442.83 18.9+2.96 30.4% 5.93.

2 11.1::8.50 12.7+5.37 14. 04=5. 99 21.0+4.85 41.3+14.52.

4 11.14£5.23 15.6+3.67 21.44+4.00 16.1+4.15 35.9+ 6.92

6 11.445.74 15.842.54 18.515. 57 20.6+1.51 33.7%= 3.30

8 14.94.10 15.814. 26 11.2+43. 60* 18.51£5.80 39.7% 3.25%
10 15.2+5.89 13.2+2.82% 10. 4:4-2. 65* 20.842.56 40.5+ 7.26%
12 15.315.30 12. 942, 22% 12.740. 48* 20.14£3.25 39.0% 5.36%
14 13.74:7.19 12.3+4.51* 7.7+2.32% 17.61+1.34 48.71-12. 28*
16 16.24-1.96 19.34:2.92 22.145.45 12.8%2.71% 29.74 4.60
13 9.944.96% 17.8%4. 20 23.34-5.58 13. 042, 90* 36.11 2.60
20 12.7+5.98 18.2146.58 23.24-2.55*% 17.0%2.81 30.0t 8.50

a) %S.D.

* Significant.

n=6

Table VI—Change of serum LDH isozyme activities of rats administered mercuric chloride

(1mg/kg/48hrs i.p.) for two to twenty days.

LDH,

LDH,

LDHs

Day LDH, LDH,;
0] 17.3% 8.23% 7.844.20 6.53+4.50 6.213.62 62.2x15.35
2 28.2+11.35 14.3+4.82* 10.4£5. 47 3.51£3.12 43.61+17.85
4 31.5+10.57* 15. 745. 60* 7.846.21 4.5+5.60 40.8117.45%
6 27.0% 6.35% 12.514:4.28 8.8214.80 1.618.58 43.2:421.40
8 26.5% 7.82 11.24:3.86 2.57+3.10 1.513.656* 60.5+16.56
10 22.3* 3.85 5.813.26 3.212.68 6.14:4.24 62.1116.84
12 22.53- 4.23 2.8143.45% 3.712.50 7.816.27 63.24:17.32
14 24.4%+ 5.16 4.5:£2.25 10.2+4.23 8.716.46 52.2418.23.



March, 1975 ¥ B g 41
16 40.5+ 8.25% 9.512.63 3.9142.86 2.613.02 43.5110.62*
18 36.7+ 5.43* 4.61:1.54 3.81+4.65 6.3145.86 48.5%12.50

20 38. 2-10. 30% 8.3%3.85 6.1+4.80 8.21+6.42 39.2414. 36

a) %=S.D. # Significant. n=6

# LDHEMESL— LDHEERs Table VIol 4 wensh o] §, Lk 3
Firsel sleld RS EINS 7 SR PR Mgl T fine gl

Table VII—Alterations of total LDH activities in the tissues of rats administered mercuric
chloride (1mg/kg/48 hrs i.p.) for two to twenty days.

Day Brain Heart Liver Kidney Muscle Serum

x10* x10* x10 x10* x10* x10* x10* x10* x10% x10* x10% ><10d

0 7.910.77 34.844.21 18.4+1.59 12.840.84 28.113.63 1.37 iO. 13
2 8.31+0.73 35.614.33 19.6+41.89 12.940.85 26.814.26 1.4140.14
4 7.51+0.82 36.84-3.76 19.242. 04 13.8+1.36 28.74:3.40 1.32:40.12
6 7.740.54 34.442.10 20.743.13 12.5240. 94 31.81+4.40 1.5340. 15*
8 7.3£0.68 41.246.79 22.61+3.46% 13.1x1.26 29.5£5.23 1.48:1£0.12
19 7.020.96 38.84:4.26 21.843.66% 12.3%1.14 28.913.29 1.8740.31*
12 7.240.76 37.615.33 22.1+2.87% 13.11%0.76 28.542.71 1.830. 28*
14 8.3%0.73 33.643.86 20.943.85 14.11£1.38 30.844.33 1.3240.13
16 7.140.84 36.3:+4. 52 19.8+2.17 13.61+0.93 26.7:14.26 1.47+£0.14
18 7.610.67 38.213.79 18.743.25 14.141.42 28.813.87 1.4120. 14
20 8. 1£0.52 40.24:5. 67 19.141.89 12.641.33 31.94:3.65 1.47+0.13

Numbers are B-B units of LDH per gram of fresh tissues.
*Significant. n=6

KRERB— T Pl A Jkgile] A% FH= g 2 #5fe Table VI 2o

Table VIII-—Accumulation of mercury in the kidney and liver of rats administered mercuric
chloride (1mg/kg/48 hrs 1p )for two to twenty days

\ay
Iiﬂlg\h«ﬁmg S —
Kidney ~ 0.031 22.2 50.6  63.0 1116 123.1 119.9 135.1 141.4 155.1 156.4
40,0099 +4.70 +£7.45 +12.07 £11.36 =11.60 13.07 £14.26 ==19.04 =£16.22 £17.23
Liver 0.012 0.33 055 0.62 0.81 0.92 091 113 1.07 123 141
40.006 -£0.153 ~=0.088 0.150 ==0.270 0.210 +0.325 ==0.193 0. 181 =0.373 =0.320-

0 2 4 6 8 10 12 14 16 18 20

a) g Hg/g £S.D. n=6
EEN B BRE——HED FERBE Lo EAMRE, SEMEBRET, e
g 9 EARMES BESE MLEel w&aT WEET MRste v Fig. . 4B i
BRG] RRAE piiE BEES WET 4 dlen Az Biel AUer i
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Apelel ol L4 Wk g (Fig. 2). 8HM ; EURMES #BES RES Bl
ol ApfrE.th v ol BYlh 120 AMRME B2 BEE RStz 8HE
thated & RS HeolA] gpokeh 16HR: EHREEY LREE) o5 Hdie
o, ENHEKEES ERRGS s Blithel M 7bA whe]l 2} glgol #HEE I 20H
B df 2 OEMHRREES ERUAGS Al Biitmel JHSA AR

FF BE—IERH: POBRE Loz [THEAS ¥ X8t B @4 MEC] ke
BWey RESH Ms TGV 29 MREE e BRkE EE%S% —’F- 2 9 = (Fig. 3),

ABFE; MR AEEne] s feyel BREE Mt S8 BEE o BRiTHETE

Hole MilEel 24 BEs A Fig. .

Fig. 1—Kidney tiscue frcm normal rat Fig. 2—Kidney tisste frcm rat exposed to mercuric
(x100). chloride (X 450).

Fig. 3—Liver tissue from normal rat(x100). Fig. 4—Liver tissue from rat exposed to mercuric
chloride (x450).
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SHAL ; MIUREFRIEel RAGER ] H 4Bl [halte] 8HBEIA = HLEHE 717to] 71 A
= JEhe #F Riel MEE A 1288 Fiee] BITHEhs D EEERE ot P
o MTINER -2 oS- Aol 4HEES SHEEYME OB BHE XoFUTh 16HF : 2HES
v e MIREE o zste HAEREMRC 2A JRe £ EREC BEEs 9 20A
ff s AuDER IR FIIREY 2ol 2 A 5, AR 2 HA s 73 Biicz Hald
Tl AS sle=Al 2ol HES

£ &

LDH Isozyme2| Pattern®{t——fific] 9loj 4 LDH o] ¥in= = K@ LDH;7} 34 5 o) 7
TS BEOF PR 2 A e HeCle B#o s RMMAAI Bime s (L%
1o 058 79%stz 9lvh zelv 16H L% LDH s} LDH,7} #isdrs) = LDH,¢} LDH;7}
W= = ARE FREASAT D= K MREASE BinE 2 99 JRisl gl

m
o

oh MEGEMET R o R BolE olw) [Tk, Mol #UEE o] ol dt byl i 4 9l T
REPES WURSEE lvh. MR AR ASS 1159 moused| A% o2 $rmsia S

il
ISR O] £ohE B e o KAAtO) R B S sln
b S ARRE A PSR RS WEet e ont, LDH isozyme
patterne] E£7he. 3 Gl APHE ol 1shLe EE Yehteos A% BET 9
o Lsel glelAl LDH 2k LDHp: 12A7bA] 180 9 etst 16He) &3] W=+ K
LDH,& 12B 704 #45 9U7h 16H0) sl kiAol LDH,5 LDH, wo o %o jmpk
& vrhiz gleh ol LDH5 LDHs) wishrb Ligee] 2ol FUME 2a ofy e
(LATETEAES] 9lelA LDH s} LDH,7b $Hinsd ohe 9 2 vl Fe]  Zaf, Afthel A=
ol of MM BE vER 2 glol Lol ZKERel kel Bikrl o3 glee AkEtm gl
= Ftel slel4l LDHsl sinel & Sl LDH, & M ol ol MRS it s =
Blidiell hroits fRE7E Hids & Fkdheh, ol oh e BRS FRA, Mo, FFELES K
el ghel #) LDHGEIEREL IEHE #Elrel globel=et= LDHguhe L5 oh g1
Sk —(aeh. IFRS MR FiRolAE 16ATE [TAE 2ol 2 8 BLs v o
= LDH isozyme patterns. LDH,7} LDH;o] 2{%El 1 LS5 o] [Thiol {8348 LDHg7) s
o2 HAA e ot A% HeCl, S8 AN 33 B9 = fHieo] (K Fdd
BHRAA o
Wieme 3 Van Maercke220.2 g<-olo] CCLZ #rBs}o] FREAS Yozl FHE, Mus®
LDHy7} Bie) e 9 oot MR RUEmag e sl LDHo o sin= < @t
< BES T A Bgel A= LDHg7} @i 17t HdE e e CCLgse FFaitasol
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FHA T 9 LDHe7b g 8at ohe) =3 #i5s ks BERAmRIET 0 Mike o
= WEO S FaE . Johnsong2h o Wit azouF e FNtel BAAA RoRRY AR
o FWeRE Epel HA WAt [E IF LDH zymograme] glo] §is 1258wrel, 4%
#t 10H=zte] LDH,# LDHy7} A2 HE=E gz #iEstde. & BBolAZ 1203 14
Hel LDH; LDHzo] M2 HWEA A& 259 #Hdkol st o

Tilkol ShelAle 14 S .LMEsh zo] LDH 5} LDH,7} #8m¥ = K, LDH,¢+ LDH;7}
B sl &2 HeClhe o 2 B BiEso Rt s Bike] & Aoz g7x
Cornish#%7 & £ &) HgCl® HElel ##3t9¢ = &Mitubular necrosiss} KIS #sx
Shl L 12Rp RIS Mol & LDH % LDH,7} o] k5is|v} LDH, & LDH,o| k8o 5t
T AT RP ot 24kl & LDH/LDH,9| (7} 1kl ke 2 LDH,o] LDH,net 15
H v sty vh A& KRl A= 8H A FL#Rel & LDH,7} LDH 3 o} {g2iaiel oo}
I0R LAt LDH,o] LDHp2 ok dgfn=l =2 9lol 2% #5%eh Silg e Jehz gk o
= SHLEMR EHAAG ol Wik #1579 o] LDH isozyme patterno] ##fb=lz 2o, #iiges
By BiRAAE SHEH EAMRAEES] BB AR BHSY HERS oIS i
T osipglste o olvh =gt 16H B8 WIS B Bihs gl:d od g, L
b, BThE 2 %ol 4] LDH isozyme patterno] £air3] b=z gle AL Eukz-o I
Rolzt 3o

Bilel 9doiA LDHs7b 8HH-E #in= 7 tafEste] 14Ho & BSldel 2= = K, [
Jikish LDHp9 LDHgo] jHidr=] o SHLB: AAMRS ] 8Bkl o= A 2o

sl 9 elA LDHs7t 4Rl 48l Ko LDHS #an=l gleh. ol = LDHg9 &zt
TRl el LDH. 2 48Rsfio] b= Boyde} s & ool [ 2 PHESY BiEo
LDHsst LDH, 0] w}7o] jiis] vt st=elx LDHgol Rifs] ik iLs =) @123517}\
ot 2y 6HLMR LDH9| fEfEL b oh A WIEEES ilehA R S FTEGe] o
sl o] 2o @ LDHg7b Jititislof vt td EBE=A 2h 16A L% LDH9) &y
9] JH4% LDH isozyme2] pattern #{bi= JKERel {&3to] mE k5epy LDH isozyme pattern
o] Zusl WEyel vl BES v gl Aoz BER"d
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