


SULPHUR ABOLISM.

Tapre 1.

Composition of Rations in Percentage by Weight.

Low High Low High
Protein. | Protein. \ Fat. Fat.
|

“ Vitaminized starch ”............. 10 10 10 10 ‘ 10 10
Dextrinized stavch...oooo.oo ool 44-7 15 49 43-6 314 | 26
Casein ..ot e 10 C40 ‘ 20 |20 o |20
SUCTOSE v ve et et 12 12 12 12 o2
Salt 40 ... i 4.5 45 45 4.5 405 45
Agar.... .. 2.5 2.5 \ 2.5 2.5 25| 25
Cod-liver oil..ovveivivin e 1 1 2 2 2 2
‘Elementary sulphur................. 3 3 — 3 — 3
Lard....ooo i — — —_ ‘ 2:-4 1 17-6 ’ 20
Butter fat......... oo i 12 12 — ‘ — — ‘ —

Leewstine. ..ot 03 ‘

McCollum (1935). This extract was evaporated on dextrinized starch
subsequently designated ©° vitaminized starch ’’. One gram of this
starch was equivalent to 0°9 . of yeast. The composition of Salt 40
was similar to that of Steenbock and Nelson (1923) as modified by
Keenan and others (1933). However, in order to obtain a sulphui-
free salt mixture the magnesinm and manganese sulphates were
veplaced by equivalent amounts of their carbonate forms and the
(uS0, 51,0 by cupric acetate. In addition to lard the effects of
butterfat, beef dripping (M.P. 43-49° C.) and olive oil on the toxicity
of elementary sulphur were studied. The rations containing these
fats were identical in every respect to the lard ration except that the
latter was replaced by an equivalent amount of these various fats.
Furthermore, all the high fat diets with and withoul the addition
of elementary sulphur were made equicaloric by replacement of some
of the starch by isodynamic quantities of fat.® Similarly, the low
fat diets, with and without added sulphur, were made isccaloric and
the same applied for the low and high protein rations. After the
rats had been on experiment for eight weeks they were killed by a
blow on the head and varions organs immediately removed and pre-
served in a formalin solution for histopathological examination.

The results obtained on the Tow and high protein rations are
presented in Tables TL, ITL, and IV. Table IT gives the original
results, Table 1TT the means and Table IV the analvsis of variance.
From Table IV it is clear that the growth-promoting value of the
low protein ration was significantly greater than that of the high
protein one; the probability P being -01. This observ~*ion substan-
tiates, therefore, the results of Osbhorne, Mendel and erry (1919),
Mitchell (1923-24), St. John and others (1934), Chick and co-workers
(1935) and Basu, Nath and Mukherpee (1937). However, the growth-
promoting values for males and females were not significantly
different and there was no interaction of sex with the protein content
of the ration.

* I'ne energy values of the diets were caleulated nn +tha hacie of 4.0 (Mal

per for the carbohydra and casein. of € am
VaTivws savs annd oils.
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TasrLe

Analysis of Variance of Efficiency Quotients.

! i

D.T. 8.8, M.s. | S8.D.  Log.S.D. { 7.
N — - .
Male »s. female....... [ 1 prornne 21-6008 4-648 1-5364  2:0540
Low fat ¢s. high fat... T v owaos | 56486 2-377 | 0-8658 1-3834
Within low fat : Sulphur 1 0 40950 4-0950 2-024 ‘ 0-7051 1227
£s. mo S,
Within high fat : 8. s. } 1 9-1022 9-1022 3-017 1-1041 1-627
no S,
Within 8. butter vs. lard 3 ‘ 26819 0-8940 . 0-946 -~ 0355 0-4621
vs. dripping es. olive T I ‘
oil ;
Between all fats....... [ 6 21-5277 35879 1-894 0- 6387 1-1563
Interaction of sex with 6 1-8009 ‘ 0-3002 0-548 — —
fats |
Treatments. .......... o130 449204 1 34561 ‘ 1-859 06201 11377
Error. ..o oo 34 12-0773 0-3552 | fromee —0-5176 —
ToTarL. ... [ 47 | 57-0067 |
From Fisher’s (1932) Table of z:
at P = 0-5 at P = -01
forn;, = 1, 7y = 30, z = 0-7141 1-0116
n = 3, ny = 30, z == )-5632 0-7531
ny = 6, s = 30, z == 04420 0- 6
g = 12, n, = 30, z == 0-3691 0+ /
A comparison of the z values from the above table, with these criterions indicate
that all, except the * Butter us. lard ws. dripping vs. olive oil 2, are significant at P = -01.

On the whole, the histopathological changes noted in the livers
of rats fed the various diets, with and without the addition of
elementary sulphur, did not vary much from those seen in the livers
of mormal animals. The most common observations were fatty
changes which varied from slight to fairly advanced and — ffuse.
The kidneys of the animals on the low and high protein rations were
also examined. However, except for slight fatty changes, these
organs did not show any constant pathological changes, and o»~ s

therefore led to the conclusion that elemente= -=Iphur has no -
terious effects on the structure of livers and wys, whi 1s most
probably also true for all other organs of rat mg as the animals

are fed a ration that contains all the essential constituents for
erowth,
STMMARY.
1. The extent to which various levels of fats and proteins in
rations could influence the effects of elementary sulphur on rats as

judged from growth, food utilization and pathological lesions, was
studied.

2. The growth-promoting value (gain per unit protein consumed)
of the low protein ration was significantly greater than that of the
high protein diet.

3. On the same ration the males utilized their food significantly
ter n 1
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SULPIIUR METABOLISM,

4. Within both low and high fat rations the addition of
elementary sulphur significantly lowered the animals’ efficiency of
food utilization.

9. Irrespective of the fat und protein contents of the diets the
livers and kidneys of the sulphur fed 1ats, as compared with ihose
of the control groups, did not exhibit any constant pathological
chanees,
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