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monoxide on the caudate nucleus in rat
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Abstract: This study was undertaken to investigate the changes of enzyme activities resulted
from low concentrated carbon monoxide poisoning on the caudate nucleus in rat. The activities
of cytochrome oxidase, succinate dehydrogenase and lactate dehydrogenase were observed histo-
chemically, after the experimental animals were poisoned to 100ppm carbon monoxide for 8
hours every day from one day to 16 days.

The materials were sliced from coronal section at the level of the optic chiasm and immedi-
ately frozen sections of 10xm thickness were cut on the cryostat at —15°C and incubated in
the medium containing substrate for histochemical detection of cytochrome oxidase, succinate
dehydrogenase and lactate dehydrogenase. The sections were mounted in glycerol gelatin and
observed under light microscope.

It was obtained that cytochrome oxidase activity decreased moderately and succinate dehydro-
genase activity showed marked or moderate activity during entire poisoning period and lactate
dehydrogenase activity showed marked or moderate activity from one to 8 days but recovered

to normal condition at 16th day.

Key words: caudate nucleus, carbon monoxide poisoning, cytochrome oxidase, succinate

dehydrogenase, lactate dehydrogenase activity
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53 HzAy FHe FAYgzAY F3d A7
(putamen)>} w43 (caudate nucleus) R FIFF
(globus pallidus) 2 74 % 4 =3 (corpus striatum)2]
o A 4 o 3 (symmetrical demyelination)>} 713 @A
T Ao . wetd AFAAE F2 AxAY ¥
gxA A T FFHEF ol F = Y& AFJde
W 2AH Wl ¢A stF wizEA Hig 9
AL a3y slelse Ao Astd o
Topel A AF7F F7ol A HAol A= e
2y ofd &40t ofd AR YA ARA dFE&
LA =R FHAE oA E97 Feloloh

AAdE ATz dastsiad ditd oHE 7
48 9 ARz ALgguas AW 4
24 53¢ 198E NE2AEE vHax 24
H84 d7F Axd v Ge3 2L AAE A%
of B33l ulo|of,

Mz H Uy

A% 200g W92l Sprague-Dawleyd] 33 60viel &
FFEA 2T 100te], F5AEF] 5002 & WA
. FEAEES A Conarddi o] wet 53
Ak A 4tg wbgAA A =¥ 100ppme] A Absheba:
5 3% 8AZY 1,2,4,8,169 7% A s A&
o2 FEAZS. dAAL F5EAZ Fol & 109214
+ DFEASY FAZE 9o HE ARE G
—30°C2 FAAA AAA2A(optic chiasm)E %4
o2 A4AGE HHt = ¥ Y Jd EAse
cytochrome oxidase, succinate dehydrogenase, lactate
dehydrogenase ¥ &9 42 AR IA —15°Cdl
A 10pme) FAARE TEe G ol =AY
F gag AA5A .

Cytochrome oxidaseol o} & =4 .34 o4& Bur-
stone'®o] 714§ quinoline methode] @&} 8-amino-
1, 2, 3, 4-tetrahydroquinoline 50mg p-amino-diphen-
ylamine 15mg& 0.5mle] ethanolel =<l * cyto-
chrome C 20mgg 132 A7 T 0.5M tris buffer

(pH7.4) 15mlz S5t ARl A B A R

Succinate dehydrogenaset Nachlas et al5"e]
Yol w2t 50mle] 0.1M glycil-glycine buffer(pH7.8)
o 50mg?] nitroblue tetrazoliumg A 71§ ¥, A
2 0.68g% sodium succinate® &3] AJA 37°Cel 4
wh-&-A 7o

Lactate dehydrogenasee] 7%~ Chayen et al'®e] 4
o wtat 0.05M phosphate buffer (pHS.0) 25mle]
nitroblue tetrazolium 25mg& 91 ¥ nicotinamide
adenine dinucleotide 125mgg& &3t =+E phos-
phate tetrazole®o| sodium lactate 0.2g< 7|22 A
7hste 37°Cell A ubg-A 2wt

243584 44 vt 4 o BxR49 4%
elAdA FAE vgs o AAAzH vevte &
Aukg Axe wet ofF i whgE R A
FTEY g 24 AE H, v GFE wEs ¥4
AL +2 st v maArh.

2 I

Cytochrome oxidase RAW S | F £ E0 279 0
A8 J EAtte 2z FE 943 AFAE W= F
ABo g FAHE Hho| fulso] dAAN TS A
Az TE9E 4 g¢ A=Y 2 S E 2y
G (H#). 2#8 Y FEAA A A $-(projection fibers)i= ¢
2 FAoz 4uEE BA(~)(Fig 1).

FE 19FY A% AN FuEo] FEERZ A
3" £AL 2gov(i), FANALFE AE2TH
2 £ANSE XAT(-). ol B &AL FE
2, 4, 8, 164 = FAH3tg v} (Table 1, Fig 2).

Succinate dehydrogenase R4 3 : F-E2F
9 A% Aoz AA AT APe] vl
AZAT AR Fxtsel A FARSTHIE B
o (Fig 5) FAAAARE 44T L8 (~).
¥ FEAETFY AL 19T dAxTH L 24
WA 4@ Yel FFEE AE £A4EF 2H o/
H#), oldRE £4L dAFELs F5 2,4,8,164T

Table 1. Enzyme activities of glycolytic and respiratory chains in caudate nucleus of rat after carbon

monoxide poisoning

Group

Enzyme Control 1 day 2 day 4 day 8 day 16 day
Cytochrome oxidase H + + +H +H
Succinate dehydrogenase H H/ /4 /4 /4 /H
Lactate dehydrogenase H# HH/H H/+ H/4 /4 H

Remark #: strong activity, +: moderate activity

+: mild activity
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JAE FY&A(Fig 5). 23t FANFAH 4=
T3 F9% AN A% EA5(-).

Lactate dehydrogenase HA®HS} : FESH=T9
A4 048 ARAAE Kol A4 ez FAdHE 3
ol Zultdte] Y FARSE EFovt(#)(Fig 3)
EANAAFE FEMos SA4MEE 2Fd(-).
FE5 1dTdME dz2dst FA8AY $552 54
Fgol At £AE BAG/H). oo B &4
L Jastebd 5 2,4,8 4T E vhEsR G o
(/1) 169 FAAE ol &4 =g 2T T4
7% FAur-g-g Bgdcoh(Fig 4). =zeld FAAA4
e AZ g AA HETFH FAT 24N E 1
=H(—).

n &

u] A8 & F3 (telencephalon) +4 e & 714
% (basal ganglia) T4 &4 32 dx A3 H4
£ o $EAAAER B AAAAARRY FA
dolck, oL HZA, BFHFT TF A A=A
(extrapyramidal system)& A4} A4 ¥44 A
Aol A FAG2A7 e A 54 AF
%7} % (hypokinetic hypertonism)<l #}7] <=1] & (parki-
nsonism)o] F#Hd. F, E£FAZ, E4EF, AW
JA4A, Bagol, AHNFEFLAE FFonsle T4
o] oF7|d o}, 617

FAY2AEF THT A2 L & 2o ¥ o
Atslebao] AgAel 4% dE AR &3 U
2 olfE AL MR H2F e 42 TES E
L FAe} wr)gAtel oA Mt xEFE P34
AYRALez ol fslnz AFIFFAde 4G
g 2T F ol 53 JAYY FS J1AY
o gokg FFE @ =—A =% (lenticulostriate
artery)o] Ao 2 FAHE T FolAH §
Z1A Y Egats gAY nde] w3t EHF
Fol 981 £¢ A% AA €4 dASE HFHo!
e Aoz FH52 kB

3 AAYE ¥ EFY HE2Ao) AL F5
&= A% w8 A A£ZE(ischemic hypoxia)o] o7
He 7142 477 abeg 2 A3 R iy
£4 ol dygsiets AN 4 gH EY 5 Ae)
Ak, &, dASsaE AL 3o A
9 RAFFH ule 210y Fol d4FuAst #HEE
28 F9HE A A darsietisl g
QA Agstd dA4dstdEBALE e ¥qx
ZF )5el Aaeibd W E ¥ ot Adade s

W ste 24 & A4 F ddlo wz=ee yopsl 9
Argleb &+ cytochrome oxidases] §-{% F <o 3
HA AHEEE e AAALE Pt =3
A5 gAYz dH A QU4

AAE 100ppme] A 4sera-§ F 3o 35 847
4 1,2,4,8,1697 547 As oj 4y o AAMZ
ol A} AAAZA F49 cytochrome oxidase(CYO) &
AL A7zl AR TR A 24 ¢ BRY F
Ao TCA3 2 #4Q succinate dehydrogenase
(SDH)Y EM sl 3 2 #49] lactate dehydrogenase
(LDH) 54 #A4L d2¥4 fA3A Y 552 A
st A4S ARE F AU

o]9t & A} Smialek®o] 1% < 4tslelag
PA FUAA BF dasteta z3EE 76.6%
0.9%7 H=EF 60¢7 F543¢ % CYO 34
58.3%F s ik & 2z Hoppe® s} 43 14
H 34 £59& 2w gsbdA 10% A4S gAE 14
e AS 3389 ¢ % CYO, SDH, LDH 59 &
c%4o] 50% WYR EZF ARl £A$ FAY +
dgdz & AF, 8= Szumanska®7} 1% o Abg}
gaE 30 1547 $5AA 45 d4detazs)
=F 65~80%2 A% A SDH¥ 4| 40% A3t
A& Y = ddvte vn 59 A3EHe A
2 AREd. 28 o]F TRz JEEe] 2F
=9 dAsetE G FHEAY FAFSA A%
oA dete HolA £ AP @A ns)
A= FE7 A Aoz Asg,

3} gk Lewey9 Drabkin®o] 0.01%e] Aux 4+
AFEY A4 E 85 5 3/4 A 7Y 1153 Al
F5ARE 4 AdzA Y& (Nissl body)s] #3474
713 Fae g s ¥z Y Korthal et al,®* Miyagishi
9} Suwa,? Takeichi,? Hager et al¥, Hartman et al®
o] d4lztet F5H A AAHGR|FLAL AAY A4F
Axe] wATFE Wie F2 AGAY £, ARA
5 ¥AH 24 R rER 429 &3, I 249
Fxst g4 Fol b AT &AoUE Hmd
] Fo] EAY A gdo} CYO, SDH, LDH § 54
B4 dste dassta: F5o07 e YA
2 CYO7t #edte 4583 s Fd4u84 71 wa
el ATPAY Aol ZaH e M Na—K pumpel &7}
AA AAA AR A F2A W 432 FA el
ER# A &g deiera] wsls} obr]s o] wa
Aol AAE] dold YH Heusz Aaxd.

@ SDHv LDHS #A4wsle wste CYOY %
Adgst Bk A3 AR AL d4stss F4
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# Z Ao datslelast T H5HAQ cytochrome A,9
7% cytochrome Co| 4318 -¢ #A A 717 %& Fe'—
Fe*+e 9] zxbadgdo] Al&3] o guko} oprlx Aoz
Atz v, vhelrha SDHe LDH %40 CYO @44
stych AdE el g AL dastaid g8 CYO
Aol Aste X ol dl AdAE <l A& (oxidative
phosphorylation)7} A=l EMA2E &8 A4=
o ¢k pyruvic acids}t lactic acid® H& 5= 2%
A &350 ok7l= positive feed back mechanisme.
2 sEEc)

3H LDH &8ss 23 ¢ A& Dibias et
al®o] 100ppmo 2 24%7k fgold FHAZAELE
LDH 24437 gdchs 22} EcKardt et al¥o]
65.46ppme 2 2\d 7 FE=A7-S o LDH 4 s5k7]
%’i%if%ii T 2 Fo vlFe AFER FEAY A

S EgE WEs de deg ARdch

53 LDHY A% F%5 1694 ol2dAe dzE
2 AxY A F4NsE ehdded o) of
whE ‘41"2 F7tell A% 384 JdY Ao FE
= o}, Syverteenﬂ}- Harris®7} 195ppm o 2 724 74
&<t ‘?rﬁ* <+ A 7Y AT
o] &5 484 7¥ FE YA oM e & 2as

7424l erythropoietin

Fogh®7} 0.41% % 1.46%7A 98 4 AstadaE <3
Hog F5A7 v} $5 1590] erythropoietine] 30%
vt FtE v & Ba Fol wlde F5513 A
ol ®E ¥4 HHow ARHA of AXY ]
A w3 F Az o] wet ¥ Az zs)fel
4 F7tR A4 i AAE 35 Je2E B
At

2 B

AFs d4gtetd 02 of7ld & v g A
AAze] B2 HsE AR AF 2002 Y
Sprague-Dawleydl 3135 w422 100ppme] < 3}

B4 E vl 8A 7Y 1~169 7 FEA7 X cytochr-
ome oxidase, succinate dehydrogenase, lactate dehy-
drogenase A& ZA3}teA 02 Fusiy .

2 A3} cytochrome oxidase 4 & F = 11620
A F552 A% s g et succinate dehydrogenase
Az2IH FARAY S22 Ase 248 BQ
lactate dehydrogenaser 1~8Q Pl M W=t
"}fﬂﬂ"} FTEEE A AW E Hgort 16

= WE2TH F9T A4 248 24

,JO EL I T

Legends for figures

All the figures are photomicrographs of the caudate nucleus of the rat after carbon monoxide poisoning.

The sections are stained histochemically for cytochrome oxidase(CYO), lactate dehydrogenase(LDH) and

succinate dehydrogenase(SDH).

Fig 1.
Fig 2.
Fig 3.
Fig 4.
Fig 5.
Fig 6.

The CYO activities of control rat show very strong. (x50)

The CYO activities of rat after one day show moderate decrease. (x100)
The LDH activities of control rat show very strong. (x50)

The LDH activities of rat after 16 days show as control. (x100)

The SDH activities of control rat show very strong. (x50)

The SDH activities of rat after 2 days show moderate decrease. (x100)

All the projecting fiber bundles in the caudate nucleus show pale pink as negative reaction.

CC: corpus callosum.

V . lateral ventricle.
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