gk es|al A 21 A A 2 T (200949 6¥)
Korean J Occup Environ Med, 2009:21(2):184-191

217

A w@zke] ol Sakel wE ¥ A7l TRAAT

solielm olsvlel Agielstmal, VBt ma’, Jgeny’ Peltma’
=0 | A Ad2) 5] 3)
oM - Y - ART - HUS' - Hey? - AR - Hzi

— Abstract —

The Change of Brain MRI and Pathology According to the
Administered Dose of Manganesein Rats

Jae Myeong Lee, Jung Il Kim, Yoon Kou Kim, Min Ho Jung®,
Soon Sub Choi?, Dae Chul Kim?, Kap Yeol Jung

Department of Occupational Medicine, Microbiology”, Radiology?, Pathology® College of Medicine, Dong-A University

Objectives: This study was carried out to investigate the effect of manganese on the brains of rats, and
chronic exposure to manganese is known to induce Parkinsonism in human.

Methods: The rats were divided into three groups: the first group was a control group that was admin-
istrated normal saline, and the second group was subdivided into the low dose group (10 mg/kg) and the
high dose group (40 mg/kg) according to the administered dose of manganese. The rats of each group
received an injection of normal saline and manganese via a tail vein once a week for 4 weeks. The rats
were sacraficed at 4 weeks after the first adminstration of manganese. Brain MR imaging was performed
before the rats were killed. After the rats were killed, the concentration of blood manganese was mea-
sured, and pathologic examination of the brain was performed in all the groups.

Results: The concentration of blood manganese was increased proportionally to the administered dose.
The signal intensity of the basal ganglia on the T1-weighted imaging of brain MRI was increased in
accordance with the administered dose. The ratio of neuron/glial cells in the basal ganglia was decreased
in the experiment group as compared to that of the control group.

Conclusions: This study showed that the signal intensity and the damage of neurons in basal ganglia
were increased according to the administered dose of manganese in rats.

Key Words: Manganese, Brain, MRI, Pathology
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+22.1 g +RFAA), ALFTolA 156.5+25.4
g, L&A 164.9+47.4 g 22 F7Fel9 L, Uz

ol vE] ATl AFe] W3t Ao #o3
2ol & §ltHTable 1).
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Table 1. Change of body weight between before and after
administration of manganese

Dose(mg/kg) n Change of body weight (g)
0 5 169.3+22.1
10 5 156.5+25.4
40 5 164.9+47.4




1 F AAT DAl Y1) w2 BsGrh 43 AN AR} STk Table 3).
g7te] T vETelM 0.940.4 w/dl(Hd+ 2
2, gl 2.9+1.0 wg/dl, &FTelA 10.3 4. x| He|dA 27
+1.3 wug/dl o2 W7ke] Eojgko] Z/)8d| wal P
Wite] FETF ksl on, oA BAACRE 9 GFAP 942 3 &elol=2 4008] &An|7 Alokol A
32t (p<0.05 ) (Table 2). AR B2 A 22 Zdste] NAMZ wAE]
S8 Aol A Rl g FelATh AT ot
3. = AWsBIS 24 A7 WAL Z7HE HEE olry] gl8) WAIE ol

]
et AAAE o] Bl Fote] 2 2HE wlaskglt
=

oA 2mkE], A D&)A A2t 3ute (Fig. 2). 2&7re 3 &ghol= Bj7} EA] ¢holA]
£ A9t ¥ MRIE 293 &, 7IAd 2sH=EE 2GS A Eafl Aol A= ATt
Z7gste] vttt WAE G THI} ABME o] v E 73 A% gz
22993 MRIQ T1 2% GAeA StA oz thZxad TollA 2.184+0.45, A&=FTolA 1.60+0.97, L&
Hl&l ks Tk AgtolA] Z|A A o A e] Al TollA 1.37+0. 25 o2 rte] Fojgfo] Fr1gte et
o7t Sk Ao ﬂilﬂ?iﬂ}(]?ig. D). 7} wellA 7143 WAE Foll gk AAME Fo] vz} gAEg e o
of AEZEE s #, dxToA 336.00+ A BARCEE FatHtH(p0.05 ) (Table 4).
29.87, A&FTolA 361.00i33.06. & ol A
436.00+38.82 o2 W7to] Fofgfo] Fyigtel| wh} 7 LI
Table 2. Concentration of blood manganese according to the ez o YteES HAd e WitdA e 4
administered dose of manganese A A% BASAY 91 Aldstes oA vluH
” Concentration of blood
Dose(mg/kg) n manganese(ug/dl)*
0 5 09+04
10 5 29+1.0
40 5 10.3+15

*: p-value < 0.05 (by Kruskal-Wallis test)

Table 3. Signal intensity of basal ganglia according to the
administered dose of manganese

Dose(mg/kg) n Signal intensity
0 2 336.0+29.9 Normal 10 ma/kg 40mag/kg
10 3 361.0+33.1 . . . . . .
40 3 436.0+38.8 Fig. 1. T1-weighted brain MR images according to the admin-

istered dose of manganese

Ty w-,;ﬂ'f*--:a--'

L ‘q Q.-. 1- \-0
o 3 A .3 g & |
CES ORI A AN N . %”.:‘-’-5."&‘97-- -.a.)efc«r R
Control Low dose (10mg/kg) ngh dose (40mg/kg)
Fig. 2. Microscopic examination(GFAP, x400) shows neurons and glial cellsin basal ganglia according to the administered dose of
manganese
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1.60+0.97
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MO05
142
83
171
M10
154
97
159
M15
163
127
1.28

Mo04
254
89
2.85
M09
168
109
154
M14
125
100
1.25

Number of cells and its ratios*
MO03
159
114
2.27
M08
199
119
1.67
M13
294
169
1.74

MO02
186
103
181

MQ7
255
147
173

M12

MO1
289
127
2.28
MO06
269
180
1.49
M11
262
217
121

Neuron
Glial cell
N/G'
Neuron
Glia cell
N/G
Neuron
Glia cell
N/G

S ¥ 2471399

10
40
ey
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Table 4. Theratio of neuron/glial cell in basal ganglia according to the administered dose of manganese

*: p-value < 0.05 (by Kruskal-Wallistest), : Neuron/Glial cell

Dose (mg/kg)
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