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Effects of Caffeine Intake Levels on Iron Metabolism in Male and Female Rats

Park, Soo Jin - Sung, Chung Ja
Department of Food and Nutrition, Sookmyung Women's University, Seoul, Korea

ABSTRACT

To study the effect of caffeine intake levels on iron metabolism, the iron utilizadon, iron
contents of serum, liver, spleen, kidney, hemoglobin and hematocrit were compared in rats of
different sex fed various levels of caffeine (3.5 and 7.0 mg/100g body weight) for three weeks.
There were no significant caffeine induced differences in feed intake, body weight gain but feed
intake of male rats were significantly lower than that of female rats. Hemoglobin, hematocrit
and iron contents of the serum were not significantly different between caffeine free and
caffeine groups or male and female rats. Iron contents of kidney were decreased by elevation of
injected caffeine levels rather than those of liver and spleen. Caffeine male groups showed more
increased urine volume, urinary and fecal excretions of iron than caffeine free or caffeine female
groups. Apparent digestibility and retention of iron were significantly decreased by increment of
injected caffeine levels. Male rats were more susceptible to injected caffeine on iron excretion
than female rats. Current findings suggest that excessive caffeine consumption can affect iron
cxcretion via urine and feces thereby decrease the utilization of iron, and have more significant
effect on male than female rats. (Korean J Nutrition 29(7) : 713~720, 1996)

KEY WORDS : caffeine - sex - Hb - Hct - iron balance.
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Table 1. Formulation of experimental diets

Ingredient Composition(g/kg)
Casein” 200.0
DL-Methionine” 3.0
Corn starch” 150.0
Sucrose® 500.0
Cellulose” 50.0
Corn oil®” 50.0
Choline bitartrate® 2.0
Mineral mixture” 35.0
Vitamin mixture'® 10.0

1) Casein : Junsei Chemical Co.

)} DL-Methionine : Hoong Sung Co.

)} Corn Starch : Junsei Chemical Co.

) Sucrose : Sigma Chemical Co.

) Cellulose : Sigma Chemical Co.

) Corn oil : Doosan Co.

) BHT as antioxodant was added 0.0125% /oil kg

) Choline bitartrate : junsei Chemical Co.

) Mineral mixture(3.5%) : The Mixture provides per kg

of diet : Calcium phosphate, dibasic : 17.5g, Sodium

chloride : 2.59g : Potassium citrate, monohydrate : 7.

7g, Potassium sulfate : 1.82g ; Magnesium oxide : 0.

84mg, Manganous carbonate : 0.21g ; Ferric citrate :

1,0465mg, Zinc carbonate : 56mg ; Cupric carbon-

ate : 0.3mg, Potassium iodate : 0.35mg : Sodium sel-

enite : 0.0Tmg, Chromium potassim sulfate : 0.55mg

10) Vitamin mixture(0.1%) : The Mixture provides per
kg of diet : Thiamin HCI: 6émg, Riboflavin : 6mg,
Pyridoxine HCI : 7mg . Nicotinic acid : 30mg, D-
Calcium pantothenate : 16mg ; Folic acid : 2mg, D-
Biotin : 0.2mg, Cyanocobalamin : 0.01mg ; Vitam-
in A : 4,0001.U.(1.2mg), DL-e-Tocopherol acetate :
501.U.(50mg) ;: Cholecalcipherol(Vitamin Ds) : 0.
025mg, Menaquinone : 0.05mg

2
3
4
5
6
7
8
9
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Table 2. Feed intake, body weight gain and feed efficiency ratio

Caffeine level Sex Feed Intake Body Weight(g) Body Weight Gain  Feed Efficiency
(mg/100g B.W.) (g/day) Start End (g/day) Ratio
0 22.15+5.99"" 336+24.58 316+47.12 -133x2.11a -0.08+0.09ab
3.5 Male 18.80+5.58ab  349+18.52 310+37.74 ~2.56+2.34ab -0.19£0.17b
7.0 17.77+2.58ab  334+17.12 315433.33 -1.60+1.97ab -0.03£0.12a
0 16.10+1.75a 296+22.33 285+31.53 -0.73£0.98ab —0.06£0.06a
3.5 Female 17.94+135ab 2744+10.65 246+29.60 -1.89+1.69b -0.12+0.09ab
7.0 19.22+5.14ab  264+23.19 244+15.05 -1.33+1.13ab —-0.07 £0.05ab
ANOVA Caffeine(A) N.SY N.S N.S N.S N.S
Sex(B) N.S p <0001 p <0.001 N.S p < 0.05
TERMS AxB p <0.05 N.S NS N.S

p < 0.05

1) Mean +Standard deviation.

2) Means with different superscript lettersia > b > ¢ > d) within a column are significantly different from each other at p

< 0.05 as determined by Duncan's multiple-range test.

3) Not significant at e=0.05 as determined by two-way analysis of variance.
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Table 3. Hemoglobin(Hb), hematocrit(Hct) in whole blood and iron contents in serum

Caffeine level(mg/100g B.W.) Sex Hb(g/dl) Hct(%) Fe(pg/ml)
0 12.90+2.96"™ 55.41+13.82a” 2.63+0.19"°
3.5 Male 13.57+3.10 39.98+11.43ab 3.21+0.18
7.0 13.27+2.44 45.37+ 5.00ab 3.67+0.69
0 14.54+3.19 46.86+ 9.67ab 3.60+1.11
35 Female 13.57+1.43 30.77+ 7.39b 3.37+0.59
7.0 12.37+4.08 38.69+12.91ab 3.2240.60
ANOVA Caffeine(A) N.5? N.S N.S
Sex(B) N.S N.S N.S
TERMS AxB N.S N.S N.S

1) Mean = Standard deviation.

2) Not significant at e=0.05 as determined by Duncan's multiple range test.
3) Means with different superscript letters(a > b) within a column are significantly different from each other at p <0.05

as determined by Duncan's multiple-range test.

4) Not significant at a=0.05 as determined by two-way analysis of variance.
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Fig. 1. Weights of liver, spleen and kidney in male and fe-
male rats.

Table 4. Iron contents in liver, spleen, and kidney

Fig. 2. Urine volumes and feces weights of male and female
rats(y is urine volumes, and y, is feces weights).

. Liver Spleen Kideny
Caffeine level(mg/100g B.W.) Sex e
0 107.14+ 6.67"ab” 178.05+31.07a 56.63+13.71ab
35 Male 104.66+18.91ab 167.18+17.31a 60.57+10.17ab
7.0 89.224+2561b 169.43+48.69a 47.67+£10.48b
0 120.26+26.71ab 106.99 +30.47b 72.11+16.32a
3.5 Female 128.54+47.12a 128.25+28.01b 53.51+11.82b
7.0 126.18+55.88a 112.01+16.20b 49.08+16.94b
ANOVA Caffeine(A) N.S? N.S p <0.05
Sex(B) p <0.05 p < 0.001 N.S
TERMS AXB N.S N.S : N.S

1) Mean+Standard deviation.

2) Means with different superscript letters(a > b) within a column are significantly different from each other at p < 0.05

as determined by Duncan's multiple-range test.

3) Not significant at @=0.05 as determined by two-way analysis of variance.
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Table 5. Iron balance during the last three days of experimental periods
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45.32+14.66a

371.00£13.93d 46.40+14.75a

363.13£12.24d
375.741+10.04c
414.71+£13.96a
362.29+13.39d
393.95+ 8.89%b

10.58+0.59d”
18.11+0.80a

713.75+186.31"%
637.71+195.88

623.00+ 91.29

46.80+ 8.68a 4426+ 9.06ab

393.8510.75¢
426.75113.98a

Male

35

32.08% 8.43c

3400+ 8.20b

12.07+0.21bc
10.84+0.57d
11.74+0.52¢

7.0

33.54+ 7.75bc

35.19+ 7.32b

371.30+12.21d
405.69+ 9.13b

556.00+ 61.68

39.59+11.02abc

41.34+10.70ab
4325+ 6.21ab

630.00+169.45
633.33+133.97

Female

3.5

4141+ 6.45abc

391.21£15.16b 403.6415.16bc

12.43£0.21b

7.0
ANOVA

Fo] o) ol

N.S N.S

N.S
p <0.001
p < 0.001

N.S
p < 0.001
p < 0.001

p < 0.001
p < 0.001
p < 0.001

N.S¥

N.S

Caffeine(A)

A9 A FolAtel w13 & Gl e AT

N.S
p <0.05

N.S
p <0.05

Sex(B)

N.S

AXB

1) Mean = Standard deviation.

TERMS

2) Means with different superscript letters(a > b > ¢ > d) within a column are significantly different from each other at p < 0.05 as determined by Duncan's multiple-range test.

0.05 as determined by two-way analysis of variance.
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