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VITAMIN A CONSUMPTION IN TISSUES OF RATS FED ON A
VITAMIN A FREE DIET CONTAINING SOY PROTEIN ISOLATE
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ABSTRACT

The effect of quality of dietary protein on the development of symptoms due to vitamin

A deficiency was demonstrated in rats by the use of casein, soy protein isolate and wheat

gluten as the sole protein source respectively. During feeding, vitamin A contents in various

tissues and urea concentration in blood were determined, and activities of ornithine carba-

moyltransferase and arginase were also assayed at the several stages of vitamin A deficiency.

The decrease of vitamin A in the livers with the vitamin deficiency was rapid in the order of

casein, SPI and gluten diet groups. Similar changes in vitamin A content were observed in

plasma, lung and kidney. Urea content in blood of rats in the vitamin A deficient group

increased compared with that of the pair-fed control group. The activities of both enzymes of

livers in the deficient group increased compared with those of the control group.
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Table 1. The composition of experimental diets
(in per cent)

Ingredient Casein Soy protein Gluten
Vitamin free protein* 20.79 21. 39 2724
Vitamin mixture** 1. 00 1.00 1.00
Mineral mixture** 5.00 5.00 5.00
Choline-Cl 0.15 0.15 0.15
Soybean oil 5.00 5.00 5.00
Cellulose powder 2.00 2.00 2.00
Wheat starch 66. 06 65. 46 39.61

* 20% as crude protein
** Identical with A.E.Harper

Fat soluble vitamins were dissolved in this ingredient, vitamin A 400IU, vitamin
D 200IU, vitamin E-acetate 10mg per 100g diet.
Vitamin A deficient diets were prepared by omitting the vitamin from this

ingredient.
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Fig. 1 Growth of rats fed on various protein diets with or without vitamin A.
All solid lines represent the control groups, and the dotted lines repersent the
vitamin A deficient groups.
A : @ Casein diet groups; m Soy protein groups.
B: e, Casein diet groups (ad libitum feeding as control and vitamin A free).
A, Gluten diet groups.
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Fig. 2 Changes in vitamin A content in liver of rats fed on various protein diets with or
without vitamin A.
Each point shows the average content of 7 rats, and vertical lines represent the
standard deviation. All solid lines represent the control groups, and the dotted
lines represent the vitamin A deficient groups.
A : @, Casein diet groups ; m, Soy protein diet groups.
B: @, Casein diet groups ; a, Gluten diet groups.
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Fig. 3 Changes in vitamin A content in plasma of rats fed on various protein diets with
or without vitamin A.
Each point shows the averages of 7 rats, and vertical lines represent the standard
deviation. All solid lines represent the control groups, and the dotted lines
represent the vitamin A deficient groups.
A . @ Casein diet groups; ®, Soy protein diet groups.
B: ®, Casein diet groups: A, Gluten diet groups.
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Fig. 4 Changes in vitamin A content in lung of rats fed on various protein diets with or
without vitamin A.
Each point shows the averages of 7 rats, and vertical lines represent the standard
deviation. All solid lines represent the control groups, and the dotted lines
represent the vitamin A deficient groups.
A: @, Casein diet groups; ®, Soy protein diet groups.
B: ®, Casein diet groups; A, Gluten diet groups.
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Fig. 5 Changes in vitamin A content in kidney of rats fed on various protein diets
with or without vitamin A.
Each point shows the averages of 7 rats, and vertical lines represent the
standard deviation. All solid lines represent the control groups, and the
dotted lines represent the vitamin A deficient groups.
A : @, Casein diet groups; ®, Soy protein diet groups.
B: @, Casein diet groups; A, Gluten diet groups.



% SPI DFERTIE A7 ¥ A VERARZ &R D pair-
fed B, N7 >ORBTREDICEBERELD
A VEROARZERBO 2B, EHEHM
FEAE, KELZ L VRARKIREOELEERET S
L r bz, SPI DRERTIX15, 42, 55HH, ZvT v
HEATI10, 41, S5HBWEREL D TIEEEA TER
L, MM#En s NCEEBTOA 28 28 L
72 HPLC CTE L7z, £ 72, MR DREE % diacet-
yl-monoxime ¥, FFi# ornithine carbamoyltransfe-
rase (OCT) &M% Schimke ? , arginase &M%
Schimke ® DOFEIC L DAEL CTEBEHND & &
bIC SR CHEEB L T2,

BRI OVITEE
ZHBAETHE L L &0y ot X 3 DRERETR

% Fig. 1 1ZRT, SPI £ # ¥4 VERHETHEARCE
BOERE» oD, RETRILAHEDEDENIZ
I eE2oNBENHSNT, REFE, ARSN
WEEE WA YA VERBEDOREM SPI 8 L 7L
FTUBL DTN T W, /2, pairfed L7ZIZb 2
»bh 5 $, SPIHOEHIM, ¥4 VEOBIICARZ
LBEEHOMICKEDENASNT, LL, ST
VEETRRZ EXBOBMCEREC B o7,

0L x DT, M, Wl UBETOAZEDOE
Bix 7N ZF N Fig.2,3.4, B L UBIIR LT, REEEFF
fERADEVEESR ZOBRERICL VKL TAHD L,
SPI DIFEISHE A ¥ A VBT %It L T58% DT
BETHY, INVT UEENC L AEBRTIXI0BEE T
YA VEEDL3. 1%L, TNV T VEETIBTREFEL
T8Y, FHAOHBEEEI XA »>SPI>7 VT

Table 2. Urea contents in plasma of rats fed on vitamin A deficient
diets as compared with those of pair fed control

(Urea-N mg/100 ml plasma)

Experimental days
groups 15 42 55
Soy A-free 11.43+1.81 14. 48 +0. 55* 17.83+3.19*
protein  Control 8.85+1.58 12.64+0.70* 10.96+1.71*
Casei A-free 11.54+1. 26 15.55+3. 25 15. 30 £2.52
n
Control 12.50+2.73 13.61+1.35 15.47+£1.58

Values are the M +SD of 7 rats.

* Significantly different (p<0.001)between control and vitamin A

free groups.

Table 3. Changes of liver ornithine carbamoyltransferase activity
in rats fed on a vitamin A deficient diet as compared
with those of the pair fed control

(X 10,M/min/mg protein)

G Days
S

roup 15 42 55
Soy A-free 3.03+0.28 4.51+0.42* 3.21£0.09**
protein  Control 3.13£0.24 3.82+0.11* 2.91+0.13**

. A-free 3.19+0. 23 4.86+0.41** 2.86x0.18
Casein

Control 3.51£0.18* 3.964+0.18** 2.96+0.07

Values are the M +SD of 7 rats.

*  Significantly different(p<0.05) between control and vitamin A

free groups.

**  Significantly different(p<0.001)between control and vitamin A

free groups.



Table 4. Changes of liver arginase activity in rats fed on a vitamin
A deficient diet as compared with those of the pair fed

control
(xM/min/mg protein)
Days
G ~
roups 15 42 55
Soy A-free 1.96+0.16%* 3.16+0. 14* 2.88+0.22
protein Control 1.59+0.16** 2.8040. 12* 2.91+0.24
. A-free 2.00+0. 15* 3.37+0.15 2.9340.17
Casein
Control 1.84+0.07* 3.45+0. 39 2.94+0.19

Values are the M 4-SD of 7 rats.

* Significantly different(p<0.05) between control and vitamin A

free groups.

**  Significantly different(p<0.001)between control and vitamin A

free groups.
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