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MANGANESE METABOLISM OF SCHOOL CHILDREN

By TOSHIO CHACHIN, TOMOMI KOHNO, NOBUKO SUZUKI,
CHIEKO NAKANO anp KIYOKO NAKAMORI
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T, Lt DF- 1 BB EXEEETD 30mm il o 550ma D7 4 v & — % FoT WL %2 JI5E L
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KB R O 2 O A D fuEHESE 4 7B D 6 F X h13FEOFEIZF (184, KI5H) k21T
% 2 HEMn R & PR Z2HEL 12, FRIZIB6ETH I H 9 HRES TS 5, Fiz—A
HTEEPMAZRETER, RCLTH—ZL, =82 L2THLL 12, —HOHiITo>»
TRED 1 HZ R ITERE2REKMAL Mn 2HEL THI2H, FRIEE TT212R & MAEEMn 0¥
hiHm bhiah»olz0 L, Gallup 599D P20 #HLTOEED, Kent 5© O AKEEROE
b Mn ORPEERIIERTH Y, L Z20RR FHEREGSABVWTETHET L L
b, OB 2V TIRPE Mn & 2 EL o1,

1. B9xR Table 1. Composition of Diets
1. aRC&T Contents of Materials
3E=vHYEE Group A B C
DE (Control) (Low--Mn) (Low-Mn & High-Ca)
Mn (mg?%) 5.40 0.60 0.60
EHE2rA, Ca(2%) 0.58 0.68 1.43
100 g wirge O HEF Composition of Low-Mn Diet (B-Group) gm.
B2 3 Bhic e, Mn-free whith flour (Extracted by 1% acetic acid) 24
Starch (Potato) 48
56 HBIE L 72, Cazein 18
Soybean oil 4
L
ABHZ 6 ILTH Minerals mixture ’ 4
frff, BEHIZ 7T Vitamins mixture (Panvitan; Takeda Pharm. Ind. LTD.) 1
Inositol 0.1
TEMnfiH, C .
#1327 U5 C € Mn Contents of 1 gm in Panvitan
. ] Vitamin A 2,500 1. U. Folic acid 2.5 mg
RiCaff (Cafit  vitamin D, 200 1. U. Vitamin Bys 1
Thiamin 1.0 mg Ascorvic acid 37.5 mg

v 2 Ca
Bl 2f5e L Riboflavin 1.5 mg Vitamin E 1.0 mg
tPoiz—FL Niacin 10.0 mg Vitamin K 0.2 mg

Pyridoxine-HCl 1.0 mg Ca-Pantothenate 2.5 mg
T#<) ZHMK g
5z 1z, &iRS Composition of Mineral Mixture (Low-Mn; B)

’ NaCl 243.2 g CuS0y4.5H.0 0.4 g
RUFZO Mol  g,HPO, 174.0 g K2Al:(SO4) 4. 24H,0 0.2 g
U\'Ca ﬁ ﬂ‘i. CRHPO;. 2H30 800.0 g KI 0.1 g

gl CaCOg 368.0 g CoCl..6H.0 0.2 g
H1EDHED TH MgCO; 82.0 g ZnCly 0.1¢g
3 FeCgHsO7.3H-0 36.0 g K3CsHs07.H:0 533.0 g

° A Group (Control) ; Each 100 gm. of low Mn diet (B group diet) was
Mn {EHE L added 4.9 mg of Mn solution (MnSos), C Group (High Calcium) ; This
¥ A B Ti20.63 diet was included two-fold Ca salts for,C group diet.
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mg/Rat/Day TB, C#idfiih $ 0.06mg/Rat/Day T& 5, w#iit s Mo 2 £HIicE>T
HEL 12, S6EEBRL AROINE2 MY, KBEFORSE, ZoER, K46, Ca it LURED
[R5y ik Ca SE 2R EL 72,
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SENCED 2PUDR (¢) KOVWTE- L H A2 H5AMOEPL D D 4 PhliHR I 2 8
BLi, I BBHEOBELHAL L D2 —ERGA T, EBRENBADNA 2L L Lt LI
MR EED Mn 2HFEL ZOME2HEL 1,
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SEANTIsT A Mn OfEHUR, BEHER OFENIE 2 ROl Th s, CORICR L BT, F
BRI EMNITARELEAT Y FMAEENEY, CTHRBERBMNXELTELOLZO—RATHILEE

Abh b, VTHEDOFEE A
Table 2. Results of Balance Experiments of

o 3| 1E
5L, EG, BRolici Manganese by School Children
T HERRLIT, Fi: A - Cirle
Z DRI A EFITEDLD Subject Intake Excre. Balnce Subject Intake Excre. Balance
o mg mg mg mg mg mg
= 1 4.66 4.55 +0.09 101 421 5.51 —1.30
P . 6 2 3,03 5.62 —2.59 102 3,54 2,42 +41.12
HERDEATMn 542 3 2.85 2.57 40.28 103 3.05 4.49  —1.44
A 5 : 4 3.40 1.39 +2.01 104 2.78  3.48  —0.70
URHaEEO X 5 i 5 3.20 4.35 —1.16 105 2.96 2.51  -+0.45
e 8 6 3.59 3.35 +0.24
DEMRAHIDHERICE 7  3.01 3.29 —0.28
T —— 8 2,70 3.74 —1.04
¥ = mean 3.30 3.61 —0.31 mean 3.31 3.68 —0.37
& ABRENREL IcHRIC2 9 3.97 2.36 4L61 106 5.19  3.98  +1.21
g 10 4.03 407 —0.04 107 5.39 1.53  +1.87
WTIE Mn &% 542 T 11 3.33 7.65 —4.32 108 3.05 4.11 —1.06
| 12 3.37 4.18 —0.81 109 3.28 2.40  40.88
FH, AAMFATL &5 13 3.37 2.48  +40.90 110 3.39  2.35  +1.04
» AR GRS 11 3% 341 246 4095 111 3.02 458 —L55
1Kok R s 93 3% 15 3.36 1.88 +1.50
” . mean 3.55 3.58 —0.03 mean 3.55 3.16 +0.40
DD & 5T, AR , 18 877 18 413 1z 327 481 L%
. - - . 17 3.42  4.05  —0.63 113 3.28 2,65  +0.62
B 2RO Mo Rt 14 18 3.37 3.72 —0.35 114  3.65 3.31  -++0.34
SIS LA 5 2 b 2 115 3.76 4.14  —0.38
L, KR A mean 4.19  3.14 +1.05 mean 3.49 3.73 —0.24
T Kl O = y
1 > PR HO&S Average of boys Average of girls
Ca fit, REEDRMiic 1z £ 3.55 3.52  40.03 3.45 3.48  —0.03
EVWITRDLDIEA E-nf‘; Average of all subjects
3.50  3.50 0
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Figure 1. Growth Curve of Albino 3 kmepiicrehic< <, FMNIN 3T D0
Rats. 4
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Figure 2. The Manganese Balances of Dogs When G2 SPEEER & D R,

Low Manganese Diet Received. 2.74 mg/Day &5

PHUTWS, 204 Kent 592 AKEET Mn ORAEED KZEDTHTH B L, FELiC
IOoTMn 25z25¢, 20L& 3Tz Mn 0EFDH 295, oMl sRokiltyd s
FERBEL TV, DEENCHU TR bl TN,
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Table 3. Effects of Manganese Deficiented
Diets Supplemented to Albino Rat

b, DEEROY A B g
&b, FEOORROY Garoop (Control) (Low-Mn) (High-Ca)
e (2 hicid FER No. of rats use 6 7 7
BafibhhorHOMS b i\t\;i::ge body wt. when diets o 120 114 114

2T 3) 3.6lm Average body wt. when end
A A gLl of experiments gm 190 175 141
NT & B &, MiFRAED Aver]::ge of increased body am 70 61 67

) weight .
Mn {0y B3 Everson 5 Per centoof liver fat % 7.8 8.6 9.3
DT 2L D & A5HE Increased wt. /intake diets % 11.9 9.8 9.5
% A (] Ca/rat gm 0. 404 0. 367 0.383
B Linl, BA®D Rody %sh,’rz;lt gm 5.7 5.5 5.4
. a/as % 7.09 6.67 7.09
4mg/Day RI2FE <, % Ash/wt. %  3.14 3.43 3.29
1z De® @R AL {EAE L Length cm 3.2 3.1 3.1
Ca gm 0.079 0.072 0.077
2. 74m x4 19 Femur Ash . gm 0.153 0.133 0.141
gL hRILELE Ca/ash % 516 54.1 51.6
’ Dried wt. gm  0.202  0.258  0.278
BB CEERR, £O Ash/wt. o,  52.4 50.6 50.
L IEF ES S ANIER Total intake of Mn per rat mg  36.36 3.56 3.32
BEVSC LT HER :)r;tral-;e;Excrease in feces of Mn - 10.37 1.00 1.8
ENITNESICAZL B, I

% " o Table 4. Water Soluble Manganese in
PESRIT & IR TR IGEE & 1

Aic b2 of Children's Feces.

SCebdD, ENE2N Subject LK S.K. MY. K.Y. O.K. Average
DAL Mn L2 5 A 12 Water sold. Mn (2%) 8 122 4 4 16 9

P IOR I TE NN (N = g
ok, RUIM i B
Mn &ffEuc L b, 4L

Table 5. Manganese Contents of Liver and
Kidney of Dogs.

Sibiect Sex BCE?;:;)WL Mn Content (mg/dog)

Liver Kidney
OMn %2 4 FIIL X 5 &3 D-II After low Mn diet
received through 43 days Fem. 9.5 0.32 0,04
SHEFE L DAT, § LA D-II Normal diet received Male. 7.5  0.77 0.03
iy N i ived Fem. 6. .04 R
DERIMFEIR LS5 Mn © D-IV Normal diet receive em 0 1 0.04

L RIZ S SNTENET2E, HEMMEMnZASIATLEDTWVWAZ E LS,
BRECFA (B5%) s 2EMnAHORECALNS X)L, FillLEhdrn & iif

RO Mn ZEEPETL TWAC &3, RERICHL COEBELLN, Tf2ECBNTE
A 51, Amdur 5 HRRTNBE & 51T, Mo RZiIC IO THISESENT 5 C L1302 b e
ERIUNT ETRRAEV,

MERICE 5 Mn OEBRIRBD {#MESNTH D, Holtkamp 51 21 T TCOWRIZDNT
ML, ZACHNTHOREZHED TV AV, FHELOBHE LN L #F»RLED2TVE, C
DO ROEBRTIO T CaMREZOR MNBT L H ) 7427 72— WU EEL, 4
e Ca LBARODHHC L XY, - 4 LEMnIt k2T Ca OFIADMHEING L5 T LhidpD



— 24 — ZK1E « TUEFh - FRITWT B o B

ez, CABRDBRHBNEED ISR 3D 2HBT IO THO2ZOTHIY, KRMOITIIFF
FERGD BB OB D U B2 L LANTIE BEE & e TR B Lz A 5 N e D1,

FEIT BRI & 5 ITHERSEE DI L TWANLOEO Mn LT, Ub § KA SO Mn DK
RINTLOWEEL D BAT, FERIC I3 HHARP A2, 2Ih s EEZ2TMaMBED T
WEERBISTERYL, 8 LEDLIREFUTOAEIIOKEDITHB 261, EESOARD
EHTHOM Mn LEORBOBFICELEL 125F&"Y L W BATHHCB T 2BRVZOIIA
HIZHTIRE S ZVRLTE, REMSEBAEBLZVIZ»bDSTHBRSVWTEESRERZZUT
VAR LBV ENSITEWEALND, TOLERELDE, FOBEKEMn 2EITHERT
BOTH3H (DHZOMIOAAEELEZEAT) L5 E%2L{DbLLALLRTAZITNIENRDS
vt THMCBIL TIRSHEIMAZET TIT R 12,

= E

FFOWTEEM Mn V2 U 6312, FHOTFEIBAERETHHH, TONT Y F2HEY
K x4, T MnOPHENHEA EEH TONEDOT, BERICOVTIRL DL LERE2TDE
otz MFEEAAEY: Mn Z10%MN Th 212, $72C O MnSEEHREBOBEE LT, HEREK
RBEDTEMDADEHER H12H, CCTHORAEES 2y AMNOA FARBVWTIRER LM%
HEBALNT, HEMFETO Mn ROIRIEREPRLZ 3157 TH212, REBVWTREMnfAZ254
B A, HAREONMETE 3 EEHEVA»SECEMHLI, TEMAMPS5ALN
T RIZE O A ORI LTI AR Mn ORPEL {{ETL Tz,

B3 2 EROMIGYE, £H ERbNVEEL O R E 2 FALTEALDL L, ¥EOD
Mn fERHRDSEU» E S E WV H T R EICRH 2T 3,

IR EHE P 5 A b NIc AR OBRELFCER S CHARSMT 282254, IHEAHE
BEIO IOV ISEREBTRZ DT 2 RUBYEBROMEO —F 2 {2t S h It KRB &H, B
I S TR HITEHBL 2795,

Summary

The manganese balance experiments have been studied by children, Eighteen boys
and fifteen girls, all normal school children, six to thirteen years old, were subjec-
teal to the experiments. Table 2 shows their manganese intakes, excretions in
feces, and balances on natural foods. There results show that average value of
excreted manganese has been as much as intaked.

Another two experiments were studied. One, manganese deficiented diets were
supplemented to about 100 g body weight albino rats. They had been served 0.06
mg manganese per rat per day through 56 days. Composition of experimental diets

were shown in table 1. The growth curves of animals and experimental results were

w= 3 =
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shown in figure 1 and table 3.

In the other experiment 2 dogs were used. They were served every day low mang-
anese diet, which contains about 1 mg of manganese, and determined the excreted
manganese in feces. Their manganese balances were shown in figure 2.

It is difficult that manganese requirments of animls have been shown, because
excreted manganese was found almost from feces on human and animals (6,12,13).
Therefore, we can not decided that the manganese intake of their children was def-

icient or sufficient.
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