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Studies on Dissolved Tin in Canned Foods (II)
Influence of Tin on Growth of Rats

Takatomo Horio and Midori Fukura

Reports on the toxicity or effects of stannous salts. such as chloride, tartarate or acetate on growth
rate of animals have been published but few on the effects of dissolved tin in canned foods. It
was in two forms of chemical status, soluble and insoluble. The purpose of this paper is to
describe the effect of soluble tin in canned juice model on the growth rate of rats and
accumulation of tin in rat tissues. Canned juice model was prepared by packing 0.4 percent
citric acid solution, pH 3.5. at room temperature. After one-year storage the content was
concentrated in vacuo to about half of the original volume to contain 350 ppm tin. The
aliquots of the concentrated juice samples were transfered into glass ampoules and sterilized at
120°C for 20 minutes.  As the controls 0.8 percent citric acid solution, pH 3.6, or distilled
water were used. These test solutions were orally administered to male rats (Wister strain)
daily for 60 and 91 days.  Neither growth inhibition of the animals administered with tin.

nor accumulation of tin in liver, kidney, spreen and blood of rat were observed.
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Fig. 1 Growth of rats after oral administration of tin.

Increasing amount of concentrated canned juice model was administrated to male rats (5 Wister
strain animals in each group) by hougie during 60 days.

Plotted are average body weight of rats in the treated (O) and control (X) groups. Maximum
and minimum Values obtained are shown at the tops and bottoms of the segments of the vertical
lines. Except for tin rats were fed on regular diet.

Concentrated canned juice model : Citric buffer (0.4 percent citric acid sloution pH 3.6 with
sodium hydroxide) was canned and stored for one year at room temperature, and concentrated to
the tin concentration of 350xg/ml. Concentrated citrate buffer solution of same concentration
was used for the control animals.

Table 1 Weight of body. liver, kidney and spleen of rat

Body Weight
Animls No ‘ After 1 After 2 Liver Kidney Spleen
Initial month of | month of
| doses doses

3 1458 2908 3758 14.19% 3.028 0.96%
Controls £ 1% 260 361 17.16 271 | 1.03

5 125 . 245 349 14.04 252 . 0.8

3 | 13 280 363 14.96 | 3.07 1.16
Treated ¢ 1% 275 369 14.67 | 2.98 1.28

5 45 275 355 14.63 3.20 1.31

* Tin solution was orally administered during 60 days (see Fig. 1).

Table 2 Cupper and tin contents in liver of rat orally administered with tin

Weight Cupper content Tin content
Animals No of gross gross
liver ng/g  amount ng/g  amount
l vg ng
, 3 14.19% 30.7 436 0.15 2.1
Controls 4 17.16 28.4 488 0.05 0.9
5 14.04 30.6 430 0.06 0.8
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27.1 405
27.9 410
321 470

0.17 2.6
0.06 0.9
1.1

0.08

Table 3 Cupper and tin contents in kidney of rat orally administered with tin

| Weight of Cupper content Tin content

Animals No ] gross gross
kidney ngle amount nglg amount
_ | Hng ng

3 3.028 62 188 0.25 0.8

Controls 4 2.711 7.2 19.5 0.19 0.5

5 2,52 5.2 13.0 0.2 0.5

3 3.07 4.0 12.2 0.24 0.8

Treated * 4 2.98 7.1 21.0 0.32 0.95

5 3.20 4.1 13.0 0.39 1.25

* Tin solution was orally administered during 60 days (see Fig. 1).

Table 4 Cupper and tin contents in spleen of rat orally administered with tin

Weight of Cupper content Tin content

Animals No gross i gross
spleen g nglg amount pglg ! amount
“ng 1g

3 | 0.96 1.8 1.7 0.31 0.3

Controls 4 | 103 17 L7 0.15 0.15
5 0.89 14 1.2 0.40 | 0.3

oy 1.16 - | — — —

Treated * 4 1.28 1.4 ' 1.8 1.0 1.3
5 1.31 1.9 | 2.5 0.34 0.45

* Tin solution was or_all_y administered during 60 days (seeﬁg. 1).

Table 5 Cupper and tin contents in blood of

rat orally administered with tin.

Table 6 Blood figures of rat orally

- Cupper [ Tin administered with tin
Animals No | content content - -
uglg ngle Animals I No ] Erythrocyte | Leucocyte

3 0.8 0.1 T :

Controls 4 1.1 0.1 Controls 1 975x 10 5000
5 0.7 0.2 2 | 1089x10' | 3400
3 0.4 0.3 1l 1082x10¢ - 2900

x , Treated. *
Treated 5 0.7 01 2| 1186X10* 5200

* Tin solution

was orally adminiserted

during 60 days (see Fig. 1).
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Fig. 2 Growth rate of rat after oral administration of tin.
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Fig. 3 Comparison of growth rate of rats . Body length  (em)
administered with tin. Fig. 4 Correlation between body weight
Largest and smallest weights of - and body length after treated for
animals in each group were plotted. 91 days.
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KITHERR, MEPDORXERRICODVTIINER L A XEEH LD LALERMBED LN
T, BRICE->TREYEFBCE TS0 BY oMz, SHEDOSIHENDIENI-DIET S &R
ERTH D, ZAXRRRACHEDERPNIBEBEEET 2 LBAON TS ™22 h,  Schroe-
der' SV EORBBUCH ppm DRAXOEEZHRELTVEC EN AT, 4HOFERTOR
ZEERO N OBBIIAXOERMBC 2RIV OALL, (BOBBICEZ 2MhESI NI
WTRABBRF LD, BERPOFEUBIZSDOLTHAEL - NTDER EAERERICHNtE R,
CNSOELPOTRAZENLEEERE b IZRETHE LD,

- 15

T2 —REFPADAEOEL A X ERE Y0 3 X UICHEC0E £ 1030 MBS ONE L TR0

— 95 —

L



EBELTERERED Shlid-1e, AXBEHRO—POY ok X I OFE, Bk WK oEdic
BELOVAZOERRZES o hidh i,

Fiv

ASBREFI SN, ¥ok R ORFICONTIEEZ 5N KEAFERHEAENAE
BABE KIS L BT T

X 8

1) WREFER HAREE PREETF 485 11, 147 (1970

2) W.D. Bigelow : J. Ind. Eng. Chem 9, 144 (1917)

3) H.O. Calrery : Food Research. 7, 313 (1942)

4) F.W. Tanner.. and L P. Tanner : Food-Borne Infections and Intoxications. The Garrard
Press, Chosupaign, 111, 2nd Ed. p726 (1953)

5) Echardlt : Z, Unters, Lebensm. 18, 19 (31909)

6) H. Cheftel : The Codex Alimentarius Commitee of Food Additives. Hague Sep. 11—15

1967

7) J. Seifter, and E.S. Rambousek : J. Laboratory Clinical Medicine 28, 1344 (1943)

8) HFHESE ¢ AFEFEL 39, (2) 54 (1960)

9) BMEER k@&

10) BAARMEBRSTET, ARKERNE 16, (9) 871 (1966)

11) RER, Si0E, GMRHE, AW DAEESRMERE 61, 77 (1965)

12) BABRGERLTRT. ARMERT 14, 53 (1964)

13) AAEFLWFERERRETER, P313 (1965) SRNARER 24

14) (UM% : GRhOMBTE P34 (1962) ARREHENS

15) H. A. Schroeder, J. J. Balassa. and I H. Tipton :J. Chron, Dis. 17, 483 (1964)

— 26 —





