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Effect of Vitamin A Deficiency on Fat Accumulation and Metabolism in Rats

Masayuki KiTaAGawA", Takezo NisuiNo®, Hideo YANO?, and Ryoji KAwASHIMA®
UDepartment of Biological Science, Faculty of Agriculture, Yamaguchi University

DDepartment of Animal Science, Faculty of Agriculture, Kyoto Universily

Recently, farmers are likely to feed low vitamin A diets to beef cattle in Japan, because of the im-
provement of carcass quality. However, the relationship between vitamin A status and fat accumulation
in animal is unknown. The study was conducted to elucidate the effect of vitamin A deciciency on
growth and fat accumulation in rats.

109 female rats of Wistar strain (4 weeks of age) were utilized in this study. The influence of in-
itiation stage and period of vitamin A decicient diet feeding was investigated on animal growth and fat
deposition in two experiments. The results obtained were as follows.

(1) When rats were fed vitamin A deficient diet during 20 weeks after the feeding of vitamin A
adequate diet up to 10 weeks of age, vitamin A content of liver decreased from 20~44 pug/g to less than
lug/s.

(2) Growth response of rats given vitamin A deficient diet, however, was not different from
control.

(3) When rats were further fed vitamin A deficient diet for 20 weeks, serum vitamin A levels de-
creased from 15~22# g/100ml to less than 3 zg/100ml.

(4) During the 20 weeks, i.e. from 30 to 50 weeks of age, body weight and various organ weights
per body weight did not gain in vitamin A deficient rats, resulting in the reduction of visceral and ab-
dominal fat weights as compared with those of control. On the other hand, fat content in longissimus

dorsi was not different between vitamin A deficient group and control group.
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Fig. 1. Growth curve of rats fed control diet (@) and vitamin A deficient diet (O) in experiment 2.
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Fig. 2. Changes in serum and hepatic vitamin A level of rats fed control diet (@, B) and vitamin A
deficient diet (O, [[]). Means*standard deviation.


Administrator
長方形


[(MERERWE FoK 1992]

g, MEHMEELC, 26~334g/100ml & IFIF—BIXRIonA0H LT, 106AKrSYS IV
ARZEFEREZHRET L E, 25~30:EE CT151g/100ml, 4235 LI T 3 £g/100ml LATIZF TRA L7,
—7%, WO 7 3 ¥ AL, 108 T20~44ug/eg TH o7, EHEARTHET AL, £ 1HR
TI4288 F T, 55 2 ERCII30:EE T TIIZEMMMICHEML, 20RIIIITZDO LNV TS,
105 5V IZ20BE»HE Y I Y ARZEBTHET 5L, FROLSY I ¥ AREEIVWTILLEDL
EXWIOGEBDPSE Y I v ARZEBEHRE L EOEEAKE L, 25HEUEDREIX 1 1g/g U
TTHhoto

Cr3v AR, BYICIRORMII L F LI AT L e LCEREND S LA S ST
B0 ARBROBEDI D, ¥F IV ADPHBICERSNL LD HrOONAL L E BT, EHER,
Uy Iy ARZERCHE L-L EOMETCOERUHNRT, FIHOL S 3 v A REOZLIKE D -
Szl s, MELYFROITFE S I v A OFRFEREL I(EMTLEEZ LN,

3) WRER

81 RERE 2 RERO30GEMOMBE L AEI0g /- ) DRERELR 1ITR L. B1RBOTE,
fid & OBWEREHOBERIIHEL Y /RS, BEEEFOERIIREL 7205, F2RBRONLD
2BV DA S NS, FIREESHBICHNTREP o7, 2O LI, HOHNIRERIHE 15
CE2RBRE TR S BERBAHTH D, F 2 D42, SOBEKTORFKRITE 2 IR L, WEIRT
ISR OERNE, Y I ARZREEOBRGICED, HOPINE L B otz BLIGRLAER
EHEBLT, B3IV ARZHEBCTHELLZT v b OKRELKEL0g H7- ) OZESFOERIL, 308
B, BT ORHM L b OOMORBIRCHBIAALNE NI Edb, ¥ 3y ARSEEO
BEICED Ty POERENIZIEAEAON P20 BbN s,

4) MR R OAbF MR

Table 1. Body weight and tissue weight of rats aged 30 weeks in experiment 1 and 2

Exp. 1 Exp. 2
Control V. A deficient Control V. A deficient
n 8 8 8 8

Body weight (g) 326-+23 326423 314+37 311437
Weight per body weight (g/100g body weight)

Liver 3.72+0.24 3.51£0.18 2.41+0.24 3.37+0.31%*

Kidney 0.7240.07 0.6940.03 0.61+0.12 0.7240.10

Spleen 0.20%£0.03 0.194+0.03 0.16+0.02 0.18+£0.02

Uterus 0.2440.10 0.16+0.03* 0.1640.03 0.20£0.08

Lung 0.70+0.17 0.5440.14* 0.461+0.04 0.5040.05

Visceral fat 1.8240.85 1.944+0.40 1.97+0.63 1.65+0.38

Abdominal fat 5.1741.07 6.20+£0.74* 5.08+1.67 4.504+0.89

Muscle™ 3.724+0.47 3.344+0.33% 3.55+0.26 3.59+£0.55

* . Muscle longissimus dorsi
Values are mean=tstandard deviation. * : P <0.05
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Table 2. Body weight and tissue weight of rats aged 42 and 50 weeks in experiment 2

42 weeks of age ' 50 weeks of age
Control V. A deficient Control V.A deficient
n 8 7 8 10
Body weight (g) 33831 307431 380460 308+43**
Weight per body weight (g/100g body weight)
Liver 3.534+0.38 3.53%0.21 3.15+0.31 3.371+0.53
Kidney 0.704+0.05 0.814+0.07** 0.69+0.12 0.80+0.12
Spleen 0.18%+0.03 0.234+0.07 0.17£0.02 0.26+0.09*
Uterus 0.21£0.03 0.241+0.09 0.19£0.10 0.234+0.09
Lung 0.5440.10 0.64%0.15 0.65+0.18 0.88%0.64
Visceral fat 2.56+0.97 1.76+0.68 2.77%1.49 1.22+0.67**
Abdominal fat 6.63+1.80 4.994+2.19 7.37+1.90 4.48+2.46
Muscle™ 3.341+0.43 3.914+0.31% 3.47+0.45 3.61+0.57

* . Muscle longissimus dorsi
Values are mean+standard deviation. * : P <0.05, ** : P <0.01
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Fig. 3. Chemical composition of muscles of rats fed control diet (@, B) and vitamin A deficient diet
(O, [) in experiment 2. Means*standard deviation.
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