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Effect of Graded Levels of Dietary Rubidium on Blood
and Tissue Rubidium Concentrations in Rats
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1>Deparl‘mem‘ of Human Nutrition, Seitoku University Graduate School,

Z>Faculty of Home Economics, Aichi Gakusen University

Summary
The effects of graded levels of dietary rubidium (Rb) on blood and tissue Rb concentrations in rats were studied. Fifty-nine

4-week-old male Wistar rats were divided into 8 groups and fed diets with graded levels of supplemental Rb: 0, 4, 8, 25,

50, 100, 200 and 1,000 ppm (mg/kg diet) for 46 days. The body weight gain was significantly lower in rats fed the

1,000-ppm Rb diet compared to rats fed the 8-ppm Rb diet. Rb concentrations in blood and tissues (brain, heart, liver and

kidney) were significantly lower in rats fed the 0 and 4-ppm Rb diets compared to rats given the 8-ppm Rb diet. Rb con-

centrations in blood and tissues were significantly higher in rats fed the 25, 50, 100, 200 and 1,000-ppm Rb diets, com-

pared to rats given the 8-ppm Rb diet. These results suggest a dose-effect relationship between dietary Rb and Rb con-

centrations in blood and tissues.

VETY A (Rb) E%#EHRLE L TCoOLHEERERHIN
TVWAMBTHEDOEDTHY' ™, NIHEMICRD %
BLTWS, 20&H®IEEK 076 mg/100 g EY, 4+
W 0186 mg/100 g i E” % ThH Y, WL & Bk
BEHMONKFIZEENTVSE, HEAD LI HH72) DO Rb #

I 126 mg E3EY ShTBY, il £

ML) b P BVETHL 7,

Rb (%, 717 & LALANIFEDST WS 2 &5, Na',

K" -ATPase ®DFRMICES LT AW REE BRI hTw
%%, 207, Na', K-ATPase MO HIEIC I K D%
HYIZPRb Z HW2RIZBE L H D L LEDDS,
%Rb % Tracer |12 LT Na’, K"-ATPase %4 L 72/ It~
DO Rb Y AAEZPE L2YA, “K L13ZF OREV D
R b ENRRESRTVEY,

7, RoVPBIERAEZAET 52 LT3 TS s
ERTWBT 2, ERRITA ¥ ) 7 TIRIBE L L TohRER
PIEE > TWBY, 2D X HIZRb DAEFEHIZOVTD
WFFes1dd %725, Rb OEE &Mk IREOBR & Vo
72 IR SR B S AR 1 E IR IS D v, Rb BIE &
KL Rb 4 EE O BRI OWTIE, T v MIRZEEHYS
L7238,
73 BRI AZEIL CwA BT, EERE

MRk Rb I AMKT L7z & S % 502,

ZHARTAIMA Rb ##EAMET LTz L o™ itk &
FoTWwWb, —J, HaEEmE® Rb BIAHEEH Rb A
BT TREIZOWTIEEE o 2 ClEN R L, fRH Rb %
JnE: 1,000 ppm i #EETH 5 L it LT\ 5 Glendening
5b, MEkB X O Rb #EEIEHE L T ar o721,

ZFZT, KBTI, Ty MCEERIRINEOR R S
Rb ##45- L, T 5 Rb 2SHL#EH Rb I KT T 52
BIZOWTHE L7,

KERTTE

1. B¥d LUEH

4 8%y Wistar 25 v b 59 L (A HA SLC @, 1K
EO0~-70g ZREDIELDEDNHRVEIICT VT ALY
W2, ZNENICRbIBIMEOR LR ZE (Rb 0, 4,
8, 25, 50, 100, 200, 1,000 mg/kg diet (¥ 721%, ppm)) %
¥45 L7 (Table 1)o k9 XCT AIN-93G (2% U Tl
L7 9y MIAT YL AR —YHNTEHEL, B
T OBAK (HA I ) R 7 X &4# Millipore Direct-Q)
Z FHICER S 272,

fEBRBEIE R 2221C, WEER 50%, BIREI [ %4 12
FERT (BHII7:00~19:00, HEWI19:00~7:00) & L7,

e - T IR A8 550 (T 271-8555)
o JITAE < BRI B IR o ARk T B )1 a8 (T 444-8520)



Table 1 Composition of diets

Rubidium level in diet (ppm)

Ingredient (g)

0 4 8 25 50 100 200 1000
Rubidium mix *1 0 0.8 1.6 5 10 20 40 200
(Amount of elemental rubidium) ( 0 0.004 0.008 0.025 0.05 0.1 0.2 1 )
a-Cornstarch 395.5 394.7 393.9 390.5 385.5 375.5 355.5 1955
Dextrinized cornstarch 132 132 132 132 132 132 132 132
Sucrose 100 100 100 100 100 100 100 100
Casein 200 200 200 200 200 200 200 200
Soybean oil 70 70 70 70 70 70 70 70
Fiber source 50 50 50 50 50 50 50 50
AIN-93G mineral mix *2 35 35 35 35 35 35 35 35
AIN-93 vitamin mix 10 10 10 10 10 10 10 10
L-Cystine 3 3 3 3 3 3 3 3
Cholin bitartrate 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Tert-butylhydroquinone mix *3 2 2 2 2 2 2 2 2
Sum 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000

*1 One gram of rubidium mix included 0.986 g a-cornstarch and 0.014 g rubidium chloride (0.005 g of elemental rubidium).
*2 AIN-93G mineral mix was made by Oriental Yeat Co., Ltd. (Tokyo, Japan).
*3 Two grams of tert-butylhydroquinone mix included 1.986 g o-cornstarch and 0.014 g tert-butylhydroquinone.

Table 2 Body weight gain and food intake over the experimental period in
rats fed diets with graded levels of Rb

RbD level in diet Body weight gain Food intake
(ppm) (8 (g/day)

0 189 + 17 16.0 £ 1.3

4 191 =9 157 £ 0.7

8 197 = 11 16.5 = 0.5

25 192 + 10 16.0 £ 0.6

50 186 + 13 156 £ 0.8

100 198 + 11 16.5 = 0.8

200 184 + 15 158 £ 1.1

1,000 172 £ 7* 156 £ 0.3

Data was mean + SD (n=7—38).

Body weight gain was the difference between body weight on day 1 and day 41.
Food intake was an average per day over the experimental period.

*Significantly different from dietary Rb 8 ppm
p<0.05.
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Fig. 1 Rubidium concentrations in brain, heart, liver, and kidney of rats fed diets with graded levels of rubidium.

Data were mean +SD (n=7-8).

* Significantly different from dietary Rb 8 ppm by Williams’ test. p <0.05.
# Significantly different from dietary Rb 8 ppm by Williams' test. p<0.05.
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Fig.2 Rubidium concentrations in whole blood, plasma, and blood
cells of rats fed diets with graded levels of rubidium.

Data were mean =SD (n=7-8). Rb concentrations in blood cells were

calculated using Rb concentrations in whole blood and plasma, and hema-

tocrit according to Yokoi et al.'”.

* Significantly different from dietary Rb 8 ppm by Williams’ test. p <0.05.

# Significantly different from dietary Rb 8 ppm by Williams’ test. p<0.05.
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