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and Lee, 1987).

o, Qak AR T FrElo] PgelA 24
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o] ATolxl = FEvtel SAgolv otg o] $-HF FuAbT HelA
23 v EZ=g] o} Yo LDH isozymed 243} ZHA 2| nlA| -2
nAE 7hEE] G 7lEE] 549 Als UlA 4shA)E Qe &
T A7t
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1. Lactate Dehydrogenase €4

2= 7}%94 v EZcgoldlld £2]2 7t LDH isozyme fraction®]
24 A7 % LDH 243 2 LDH isozyme fraction®] H]&2 3Hat
gto] A A¥EA 7 1o vehd vkl 2t}

Ft=gw9 LDH:Q! fraction 13} 29| &A4o] Azl 12413 $71Al=
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5,332 unit/ml2A] thZ29] 2,652 unit/ml Ho} ok 28] 2 Z7}=| 9101}
Ael 19 A7 FollE 2,107 unit/ml2A tlZwelA] B} ezt v 1t
2EQIT o] Adte A & 9 AlRte] AAEH Ftego] 5714 tiat
HH FFE HHo BN At oS zEete AR FSHET
Endosulfans A2|gt 801 (¢} o], 1997) 9 425 Aelet m7]¢] 3b
& (o], 1985)9M = o|¢t firaket A3tE Vet 9] nEZE
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i 1, The activities of LDH isozyme fractions in the liver mitochondria of fish treated with cadmium, ginseng, and cadmium-ginseng

Experimental Time of LDH isozyme fractions activity (unit/ml)
exposure

group (hours) 1 2 3 4 5 6 7 8
Control 26523 7390.2 122628 10447 17650,0
Cd 1 54040 47509 52476 5801.0 51261 76458 13024 .5
6 19925 6771 31286 16775 1161.0 3189.1 287742
12 47012 630.8 12557 19717 4690.0 830.5 2236.1 201842
24 1657.7 449 1 35700 3904 .5 1108.4 22077 261026
48 810.2 666.9 585.3 16452 16927 1665.8 41559 27978 1
72 156182 1770.7 34277 3564.7 2169.9 4484 1 250646
G 19480 3716.2 1883.7 5931 4 5454 4 48658 2556.7 11643.7
Cd+G 1 1409.0 33346 30493 4484 4 52168 32787 1089.2 17138.9
6 25229 53819 1497 2 966.2 16245 7373 72704
12 21464 221142 45555 6358.4 56376 22879
24 51718 12982 3 4954 2 84415 81339 786.6 40296
48 3780.4 11854 4 3229 4 6457.7 4166.8 25358 129755
72 1939.4 2964 .3 633.3 15734 2066.8 48477 51049 318702

Cd, treated with cadmium; G, administrated with ginseng; Cd-G, treated with cadmium and ginseng.

e} 39 33 1) el 399 bk A2 fAH AT ABE
o 242AE Al AF o= wel AR A3t Tl Bael 2
ol AT Ve ez Suele Ao F5uH £ AR i)
1. 1985)94 = 0|5} frALg 22t i,

HE TN Tl A9 F LDHEY S B2 179 =] 37}
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et al., 1990) 2.2 FZ=Ht},
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12l 1 Effects of cadmium, ginseng, and cadmium-ginseng on the total LDH
activity of liver mitochondria in fish,

FFEBT QS A A B9l & LDH 24L& A 1A 3
7} Aotz vl 1.78) = S7HE ) A2 6412 Fol A F
A3 HaE A8 HAoY o] $X& JlugW Al u) Hoke
2o X9 AR 248 B9t} o) Anle 3 Tt it
Fhof ot 7|20 M-S FRAAA gstE giAkE FRAT)E A (
I 3, 1986: Park, 1982) .2 AZHth AnbAQl HeA] & uf Q14
Fteg Ael 74 AREH M) T8 AR Aol Fojdt A sle
Ao olate 1HIEe] &) ol Fk A3HE Ao Kol o
Qitel Al FEE BHY 5AA JFo2RE T HEHoR

23t} (Wu and Zhu, 1990: Joo, 1993)& R 2k sbd€d)

jectal
2rr i e oy

2. ZEMI=2| DML
A3 AT A EE AFAA A vAFEE 7L T
A 3 FYoll Qo] SlaL ¢l FHdle FAdo] 1F EXH o] gloH
2
v

k2 23 eo g Fol Jrh(ad 2). w801 ZHAZM 5, 1995)°4

=

A2 AT fARHA g9 FRFd s ZHAEAV Ao WEsn
(1% 2B) cristae’t 318 93 T B

AT}, T3 o] 5] 9ol B glycogen T o] ZH3 BEHo gint
FIEES A DA XA e o] FRAoR BIEo] o] Fer}
daeiAx gl FYol Y38t UH FAAL 3 <telA] da] A=A
tHad 3). & o] AF FEIF QAANE 2348 ¢ AFo] I W DNA
9] A& AAl|eka(Uyeki and Nishio, 1985) GAAdl o]d& dode
o (Uyeki and Nishio, 1983)& Ko} 7l=go|A o] dade] A A4
T 7lEE SR Qe o F3EY 8 T Qe vEZEE )
9 cristaeT TERALE FIHoA EEH Hol FEE FPE
st mEZEg ol WL AL W oux] tiAle 25 Ao A}
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1212 (A) an electron micrograph of hepatocytes from normal fish showing normal nucleus (N), mitochondria (m), and rough endoplasmic reticula (RER), NI, nucleolus, Scale bar

is 0.8 «m., (B) Glycogen granules (GL) were widely distributed throughout the cytoplasm, Nm, nuclear membrane; Ch, chromatins; Cr, cristae, Scale baris 1.6 «m |

(B)

1zl 3

(A) an electron micrograph of hepatocytes from fish exposed to cadmium of 2 ppm  for one day, Nucleus (N) was partially disintegrated and chromatin granules (Ch)

were scattered throughout the nucleoplasm, Mitochondria (m) were considerably disintegrated and some of them were vacuolated (V), R, ribosomes; RER, rough
endoplasmic reticula, Scale bar is 0.8 #m. (B) Nuclear membrane (Nm) was partially degenerated (arrows), Glycogen granules (GL) were decreased in number as
compared to those of the control, Structures of mitochondrial cristae (Cr) were disintegrated, Rough endoplasmic reticula (RER) were partially fragmented (arrow heads),

NI, nucleolus, Scale baris 1.6 «m.

& Z¥shs 9A(d 5, 1993) 224 v AR ME 7]5S oFlehs
Ao A7}, o] AME FITF o]Ro] 2% Yo Tl dz wh3-5lof
54 T HES el B4 & Asfste] nEZE ol
23 g Qe 715 At (You et al., 1978)= B2 A¥HT).
ZHAATAE FEHoE FAH T glycogen FHol Fde] IHAEAA
wo} Z24HJEY o]E 7l=He] glycogen T4 Eaflol Bojsle Ga
o Aol GFE AN BStE Al o] de e A (Park,
1982) w2l ez M7t} Endosulfans 28 FEolo X% 7H4]

F7} AL glycogen T o] Wwrt 2w (v 5, 1995), Yo A}
o} Aol 2t MEA Yol DA 3ol #Hedh= ribosomeo] A
AE 3L(Stacey et al., 1980) phagosome A& AAH Fxg A%
(Hoffmann et al., 1975)°] Goigth(2® 3A).

QA Al A Ze A= & S GaEo] g AE] Sle As
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M e vEZEo} g2d °ﬂ/‘1 Ho} “7]'51 A
i Rt ofg] 45 SHAA 7|2dAES FHATE Qakel
28 (72, 1986)% #AIE Aoz F2H RibosomeT /gl
A BT S/t ole Aikel AE F ginsenoside Re, Rgi, Rb7t
el Tl 32 SXAITHY 5, 198D A7 A A e & gitk.
Ftew A WE A %‘é’ﬂ%ﬂ A EAA = 39 Fejrt 43
AEe] AR ozt A 5), FlE i vE X s wf (1 3)
Boke A3 A vsg F2E fAskA. WEZEE oL cristaes
Yo Al AT Astal nEZ e ole] Fast AN E A3)on
Uik Azl Az fARE FHE BT Glycogen B0l 7lEd @5
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T2l 4 (A) an electron micrograph of hepatocytes from fish administered with ginseng (0.1 g/50 fish/day) for 7 days, Features of nucleus (N) and rough endoplasmic reticula
(RER) were similar to those of the control, Mitochondria (M) and ribosomes (R) were increased in number as compared to the control, Scale bar is 0.8 #m. (B) Chromatin
granules (Ch) were scattered throughout the nucleoplasm, NI, nucleolus; GL, glycogen granules, Scale baris 1.6 #m,

1215 (A) an electron micrograph of hepatocytes from fish treated with cadmium of 2 ppm after administration of ginseng for 7 days. Nucleus (N) was partially degenerated.
Glycogen granules (GL) were increased in comparison with those of cadmium group. M, mitochondrion, Scale bar is 0.8 «m. (B) Features of mitochondrial cristae (Cr)
and rough endoplasmic reticula (RER) were similar to those of ginseng group. M, mitochondrion; V, vacuole, Scale baris 1.6 #m,

Aol Hoh ggket ol @7 Fo g Qdato] ofef 7pA] Fael] 9
g 7] 2 diakeS FANAN (3} 5, 1986) ©ske diapt 304 2

7 (Park, 1982) w29l Aoz YzHth g 7k=g A2l 74 A

B A7) 2 A7 A4l Fold A% =g %49 €% AR
#40] ol A% 988 Aoz Mol ot ikl A F34 82
o F4S YA B34 Gl viste] 98802 48T (Joo,
1993)% Bz 5,

(B)
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