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ABSTRACT

To investigate the effects of mercuric chloride (HgCl:) on the differentiation in the cerebral
neuron of chick embryo 7 days, the ultrastructural changes in nerve cells injected with a various
doses of mercuric chloride were observed with transmission electron microscope. The enzyme
activity of the some dehydrogenases, and adenosine triphophate (ATP) were also analyzed.

The results obtained are as follows;

The ultrastructural changes in 1.0mg-injected group, the nuclear envelope were irregular,
and the RER, Golgi complexes and mitochondria were not well developed. In 2.0mg-injected
group, the nuclear envelope were partly destroyed or detached, and mitochondria were de-
creased in number and their cristae were destroyed, too. The RER and Golgi complexes were
less developed than those of the normal groups.

In general, the activities of dehydrogenases were declined by increasing the dose of mercuric
chloride. Lactate dehydrogenase (LDH) activity falled to below 859 of the normal group in 1.
Omg-injected group, and 699 in 2.0mg-injected group.

Malate dehydrogenase (MDH) activity was decreased greatly to 76% in 2.0mg-injected
group. Succinate dehydrogenase (SDH) activity falled to 85% in 1.0mg-injected group, and 749
in 2.0mg-injected group.

ATP content in 1.0mg-injected group was almost near to the normal level, but it was

increased significantly in 2.0mg-injected group.
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A=lo] Atk (Fig. 5). 2.0mge] F-of -2 #lafo] nf->
S #at ohz} ekl Jnta) gjute] Feise]
veldn @Al o) dalAe] vt gl W
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1) Lactate dehydrogenase(LDH)2| &M%

797 Avlel LDH #42 AAF(100%)°l =3
saline Bo33 djz7o]l 93%=2 vehtsr, HgClE
Eo3gt AyFoAE 0.1mg 3T, 0.5mg Foi7,
1.0mg Foifo] 27t 90%, 88%, 85%2 #Alo] 7t
Elglen), 2.0mg Folzolde 69%8 A 4
ot (Table 1).

Table 2. Effects of HgCl; on malate dehydrogenase
(MDH) activity of the cerebrum in chick

embryo.
Incubation En.zy‘me* Relative

davs Groups activity ctivity** (%)
y {unit/cerebrum) @ y °

control 7.98 100

saline 7.58 95

7 0.Img/kg 7.32 92

0.5mg/kg 7.45 93

1.0mg/kg 7.27 91

2.0mg/kg 6.08 76

*One unit of enzyme activity was defined as 0.1 of
optical density change per minute under the exper-
imental condition described in the text.

**Relative activities were expressed as percent of con-
trol.

Table 1. Effects of HgCl, on lactate dehydrogenase Table 3. Effects of HgCl, on succinate dehydrogenase
(LDH) activity of the cerebrum in chick (SDH) activity of the cerebrum in chick
embryo. embryo.

Incubation Engy'me Relative Incubation Engyme Relative

days Groups .act1v1ty* activity** (%) days Groups 'act1v1ty‘ activity** (%)
(unit/cerebrum) (unit/cerebrum)
control 8.16 100 control 5.49 100
saline 7.60 93 saline 5.20 95
7 0.lmg/kg 7.38 90 7 0.lmg/kg 5.34 97
0.5mg/kg 7.19 88 0.5mg/kg 5.05 92
1.0mg/kg 6.93 85 1.0mg/kg 4.65 85
2.0mg/kg 5.67 69 2.0mg/kg 4.07 74

*One unit of enzyme activity was defined as 0.1 of
optical density change per minute under the exper-
imental condition described in the text.

**Relative activities were expressed as percent of con-

trol.”

2) Malate dehydrogenase(MDH)2| &M T

79Z Aol MDH #8432 saline 5o F0] & Aol
2l3) 95% 2 viEbd®E, 0.1mg FF, 0.5mg 5o,
1.0mg FofFoll4l Zbzt 92%, 93%, 91%E ¥4o] ot
& FrasFgled, 2.0mg FoA7lA 76% =2 MDH &
o] aA Z+A e} (Table 2).

3) Succinate dehydrogenase(SDH)2| &M%

79 Aol SDH 248 Aol vl saline
oF, 0.1lmg Fo4F, 0.5mg Fo 7ol 95%, 97%,
92%9] #A4-¢ 23, 1.0mg FoiFoll 85% 2

*One unit of enzyme activity was defined as 0.1 of
optical density change per minute under the exper-
imental condition described in the text.

**Relative activities were expressed as percent of con-

trol.

Aol Zrazglo), 2.0mg FoFellAe ATl #
3 74%3 FAo] 2A 4=k (Table 3).

3. Adenosine triphosphate(ATP)2| w3}

790 Aol ATPofe AAF-o] 3.45% 10 °mol/ml
2 vebxts saline $oF, 0.1lmg F3F, 0.5mg F
oF, 1.0mg FoiFoldE 77t 4.01x107°mol/mi,
3.80x10"°*mol/ml, 3.05%10°mol/ml, 3.50%107°
mol/mlz 43 Aol Z2kert, 2.0mg FodFol A
£ 1.10X10"*mol/ml2. Z7}3}icl,
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Table 4. Effects of HgCl: on adenosine triphosphate
(ATP) contents of the cerebrum in chick

embryo.
Incubation
Days Groups ATP mol/ml
control 3.45%107°
saline 4.01x1078
7 0.lmg/kg 3.80x10°®
0.5mg/kg 3.05x107°
1.0mg/kg 3.50x10°¢
2.0mg/kg 1.10x107®
o =

1991), 4
Aol A =5 ot F5 FAE e
2 ok T8, A8%E, FE, A, 74", Aok
S, Ao, AFe i, A AR o)
bt 2 (Joselow and Goldwater, 1968), 7+ W 24
L2e T, A4, A Feldchge] fubd
(Merfield and Taylor, 1976; Kim et al., 1989). o]
¢ Fleee 2 AR A Weld Feddezm
methyl3tEl 2 glo m g Alala) A5

£ 23R e $23 9ulE slx 3 Qi)
(1990)l ofstsd Al 189l A Ao
methyl"?——"— 10mg/kge Fo33dg W 2217 7 #ol

= "l AT o) shabe] H Al 2ol 2 E e A
/}}7_4,31 A=l mitochondriat:s Hg= 9
cristae7} 78] Alepzlow, Hajd 2o ek qlaiAl
2 ApolellM s Wsbs shx-gria ®3319it), Broo-
kes®} Kristt(1989) 0l o3&t 2| ch=|o] A Z o)
4 1M HgCl, $o3A) olAdl-z¢] w3l= heteroch-

oA & o E

Geelens

romatin®] %], lysosome?] £7}9} Al E Frlo} HF
449 378 AR, 5uME Folalole ol B
2 A EEo] gAs)g oA FHia) 4 &o|| Foi sl

a713Ee #F7t pabE|len] AAAZY  cyto-
plasmoll A lysosomeEo] &4 o2 vepdoly d1g]

ok

2 odToll A9 vjAlF22 HEE 0.5mg o] 8l FodF
N4 A dgoll ulsh vl Agt A 8ot FAE] Ak fo g
HEE B4 godeh 2Ev 1.0mge] Fof Foll A
+ dlwto] 894891 mitochondriat cristae?]
wo] wlofstglom] woke] EtAslAl WatE gl &
A, 2.0mge] FofFolsE sluto] Wutn} gjutoz B
gEolz 2Ha A Golgi SgA|e] ko] o}
2Fstel 2 =] mitochondria®] cristaes} Ao =
oS Hul ole}l M o2 "R 7Lk £
mitochondria®] 43 7+4.9} cristaeel =) wh
W g2 F 49l SDH, MDH 24 52 442 7lAel
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Asztalos®} Nemcsok (1985)+ & 7= F2<3) A
FAll o 2AEAe] Axe LDH $42l Zr)el v
3w wheba] dlx 2] gl el Wioll 4 LDH &4 o)
7H S o] & ool HAatgol tidl vlo) | A ¢
vEzA vehbs dabolelm 4“‘4 4l Choes
(1985)-2- phenylalanine, tryptophan, tyrosine® 7+-&
& Fodsha 1597k ekt Alvle) A4¢
LDH, MDH =83 SDHe} 22 7]zt Alel] 23 &
4F9 FAEs 24 ey ¥ uslg , Choes
(1986) -2 & 109 3 A ++%<] LDH, MDH, SDH
59 & A BE 45 FHEE 239 vl
LDH #4x+ tryptophan $-oiZ9} 7% AAl-Fof v
A 80%E =ZA 74z y, MDH #4e 7 —?—Oﬂ
79%% ZAo| Z4slem SDHY| 4% 56%%
47F Do BIskglst,

g, 2 odqol4x LDH, MDH 12]32 SDH &4
=T 428 Foigko| HrESE oz e oA
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32, AA, okl T HF MEshy A3
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39 3, Hechtenberg and Beyersmann



Kim SG et al.:

(1991)-2 FF&o] 7 A ZAY Ca™-ATPased]
24& As)dto 24 ATPe] 7} sﬂf—— o] xﬂ g}%a] 7}

c
ot A 3HA °4241'8}U1 =g Ca**—pumpc’l s jzlz}i
A 9 ETollA s A EY Catte F53} A4
25kgiel, 2 dFoll4e APTEERo] 1.0
mg —‘?‘04% olsfoll Al W23t 719 Z9tot 2.0mg
FoAFolde 24 Z7HE o7& ATP7lg-43) &
o] L A ubol walsl A Rsha Al2A

_Qa_
=7 gl Aoz Yzt

]
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o

2 B

HeCloel ool e 72 Avllel vl 4174 2%
spofl vl A& 3 @g T Slshe] A Azl vl

2 W32 AAEu)7d-E o] §sle] AAsld 0w,
s Eiﬂ A5 5l ATPS) sk 48 At
< o= 2o

o A7 2] wlAlF-Ze M3 1.0mg Fof 7ol

A= alato] okrt SafElEtA] M= U mitochon-
driast Golgi 4-3hal 9] weto] mlefsloiet, 2.0mg o
TollAlE Aute] siael 23wtel B}, mitochondria
9] cristae »}-\434”0] FEslony, ZwA ¥}

A& i)i%tﬂ LDH®| 4%
i 2.0mg FeiFodE 69% %
7\}5_@_/}}% .‘i’.‘,’\i"%. MDH #A %+ 2.0mg 7
Folid 76% 2 FAo| 2A Zhashe= Ao g el
39, SDH 45+ 1.0mg Fof 2ol A 85% 2 4o
ZrasEglon, 2.0mg FolTolAE 4% 2 Aol 2

ATP®] #H3k= 1.0mg Foli olsfollsw Pzt
Fo13h w3k glovt 2.0mg FodFold e aA Fokst
£ Ao® vehyle,
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FIGURE LEGENDS

Figs. 1-6. Electron micrographs of neurons in the cerebral cortex of chick embryo incubated for 7 days.

Fig. 1. Electron micrograph of neurons in the cerebral cortex of normal chick embryo. Neurons contain oval-shaped
nucleus (N) with a prominent nucleolus (No). A lot of free ribosomes (R) are evenly scattered in the cyto-
plasm. Some small vesicles (arrows) are gathered in the lower side of the nucleus. M, mitochondria. X 19,000

Fig. 2. Electron'micrograph of neurons in the cerebral cortex of saline-injected chick embryo incubated for 7 days.
Oval-shaped mitochondria (M) and Golgi complex (G) are observed. Chr, chromatin; N, nucleus; R,
ribosomes. ><v12,000

Fig. 3. Electron micrograph of neurons in the cerebral cortex of 0.lmg/kg of mercuric chloride-injected chick
embryo incubated for 7 days. A number of Golgi vesicles (GV) are observed in the middle of cytoplasm. A
number of small vesicles are observed in the cleft between two neurons. M, mitochondria; A, axon; N,
nucleus. %X 11,000

Fig. 4. Electron micrograph of neurons in the cerebral cortex of 0.5mg/kg of mercuric chloride-injected chick
embryo incubated for 7 days. A number of mitochondria (M) and free ribosomes are evenly scattered in the
cytoplasm. The multivesicular bodies (MB) are observed near the cell body. G, Golgi complex; N, nucleus;
No, nucleolus. X13,000 )

Fig. 5. Electron micrograph of neurons in the cerebral cortex of 1.0mg/kg of mercuric chloride-injected chick
embryo incubated for 7 days. Neurons contain irregular-shaped nucleus (N), with prominent nucleolus are
prominent. A number of elongated mitochondria (M) and well developed Golgi complexes (G) are observed.
No, nucleolus; Nt, neurotubules; SV, synaptic vesicles. X 12,000

Fig. 6. Electron micrograph of neurons in the cerebral cortex of 2.0mg/kg of mercuric chloride-injected chick
embryo incubated for 7 days. Nuclear envelope is more irregular than the other groups, and hetero-
chromatins are well observed in the peripheral karyoplasm. G, Golgi complex; M, mitochondria; N, nucleus;

NE, nuclear envelope. X10,000
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