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The Effect of the Dosage and Route of Manganese Administration

on Manganese Concentration in Rats

Hisaaki KABATA, Akihiko MATSUDA, Katsuhiko YOKOI
Mieko KIMURA and Yoshinori ITOKAWA

Department of Hygiene, Faculty of Medicine, Kyoto University

We investigated the difference of Mn concentration and distribution in rats administered perorally,
intravenously and intraperitoneally for a week.

Forty two male Wistar rats were divided into eight groups A to H. Group A (n=5) and B (n=7) were
maintained by synthetic diet including 50, 1000mg/kg. diet Mn, respectively. Group C (n=5), D (n=5) and
E (n=5) were administered Mn intravenously with the dosage of 0.088, 0.88 and 2.2mg/kg. b. w./day, re-
spectively. Group F (n=5), G (n=5) and H (n=5) were administered Mn intraperitoneally with the dosage of
0.088, 0.88 and 2.2mg/kg. b. w./day, respectively. Liver, bone, kidney, heart, spleen, testis and muscle
were analyzed by atomic absorption spectrophotometry for Mn. The Mn concentrations in heart, spleen,
testis and muscle were smaller than those in liver, bone and kidney. And they were hardly increased with
increasing administration dosage. The Mn concentrations in bone and kidney were increased accompanied
with administration dosages, particulary the Mn concentrations of C, D and E groups in bone were in-
creased proportionally to administered Mn dosage. In most tissues, the Mn concentrations at group B
were as same as group C or F. However, in liver, the Mn concentration at group B was the highest of all

the groups. Therefore, we ascertained that liver played an important role in Mn homeostasis.
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Table 1. Basal diet

Ingredient g/kg Diet
Sucrose 383.00
Starch 300.00
Casein 150.00
Olive oil 100.00
Cellulose 20.00
MnCl; + 4H,0 0.18
Mineral mixture! - 39.82
Vitamin mixture? 5.00
Choline chloride 2.00

1000.00

L. Mineral mixture (ratio) : Vitamin mixture (in 1g)

NaCl 243.198 vitamin A palmitate 25001U
K3CsHsO7 + H20O 533.000 calciferol 20010
K2HPO4 174.000 dl- « -tocopherol 1 mg
CaHPO4 - 2H20 800.000 thiamine nitric acid 1mg
CaCOg3 368.000 riboflavin 1.5mg
MgCOs3 92.000 nicotinamide 10mg
CuSOy4 * 5H20 0.400 pyridoxine hydrochloride 1 mg
AIK(SO4)2 + 12H20 0.200 folic acid 0.5mg
CoCl; * 6H0 0.200 calcium pantothenate 5 mg
K1 0.100 cyanocobalamine 1 g
ZnCO3 0.100 ascorbic acid 37.5mg
NazSeO3 0.062

NaF 0.002
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Table 2. The routes and dosages of manganese administration

per os intravenous intraperitoneal
GROUP (mg/10g.diet) (mg/kg.b.w./day) (mg/kg.b.w./day)
A(n=5) 0.5 - _
B(n=7) 10.0 - _
C(n=5) - 0.088 —
D(n=5) - 0.88 —
E(n=5) - 2.2 -
F(n=5) - - 0.088
G(n=5) - - 0.88
H(n=5) - - 2.2
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Fig.1. Relationship between administration dosage and Mn concentration in BONE(A),
KIDNEY(B) and LIVER(C). ’
: The lower and upper limit of this zone show the mean values of Mn concentration
in group A and group B, respectively.
—————— : The mean value of Mn concentration in group B.
Each point (@ i. v., O 1. p.) represents Mean + S. E.
*: P <005 #:P<0.01
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