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Sulphur Metabolism. 

V .-The Effect of Elementary Sulphur on Fer
tility , Reproduction and Lactation in the 
White Rat. 

By .J. H. K~LLKB MANN, Section of J3ioc hemisLy a nd N11tritio11 , 
Onrl erntepoort . 

'v\~ :rn:s a d rug- is aclmini s !Pre(l 01·e r au extendPd period of tirne 
not only its prophylad ic effert but also ils infl u enC'f~ 011 reprnd11cLion 
shou l cl be com;iclere cl . Som e •11ii1are11tl.1· hannless corn pm1nd s may, 
under certain condi tions, haYt· di sastrou s efterts on the orga nism , and 
t he discoYer y by \Yarl rl ell and Steenhock (192R) of the rlestructio11 of 
vita.mi 11 E in foorbtuffs hy ferric chloridP illustrniPS agai11 the 
n ecessity for collectiu g information on the effeds of co rnpound s rn 
var i o u~ combinations befm·e t-lrny are use(l in pract ica l applications. 
'l'h erefnre , the ohjPrt of thi s P:sperimenl is to t brm1· ligh t 011 th e 
effects of su lphur 011 re prnrl11c ·t io n a n(l l nctn iion . 

'L'ht> fil'si g e11e1atio 11 of animals in lhi s experimen t l'0 11 sist.e<l of 
48 yo ung rnt;;- ;24 ma les aJl( l 24 females. 'rhey wer e equally divicl ecl 
in to h ,-o gTonps with 1·espPd to ,;P x . l itt<'1' and 1Yeig h t . 'l1l1 e rats were 
stnd!:' rl on P:X [Wri rn e11 t 11·he 11 thPy 11·pn-' exactly 28 cl ayi; of age anll 
kept in i 11 cli 1-i(l ua l cage,; 011 rn isecl sn ee n bo ttom s until ihe~· were 12G 
cby fi of age. 'l' IH' sne1· 11s 11·pre i hen i·e lllOYe<l , wood shavings added 
a nrl a male 1n1t wit h p1·er y fe male. ·1 n all su cce<-·cling generatio11 ;; 
ili e rah; we rp kepi on 11·ood sh ;n·ings a11d -i;1· ea necl and mai erl " ·h en tl1ey 
were :!8 :ind 126 rl a,vs of a g-<' 1·especi iYe]y . 

Th e rab wer e weig-hP(l 0 11 c<· 11·ee kly, fed a.d libit,urn and allowe(l 
fr ee a cl'ess io clislillecl 'rnte r. J 11 onlPr t o st udy th e effect of sulphur 
on foocl ut.i li ,.;a hon an<l g a i11 , "- h ich might help to eluciclate tlw 
ultimn ie efft•r;t of sul1Jh nr on reprndudion ancl l a ('fation , an accurate 
r Pconl 11·as kept of i.he food cons nmpi io11 for the fo· st 14 weeks of t·.br· 
experiment . Both gToups recei1·e(l an ordin ary stock r n1ion wit h th e 
exception t hn t ilnee parts of elernentan T sulphm· rep ln('ecl a 11 
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SULl'llUR METABOLISM. 

equivalent amount of maize ineal in the foorl o± the 011e group. 
Furthermore the rliets 1Yern nuule eq uicalo1·ic b.1· rPplacemcnt o f some 
of the maiirn meal with an isodynamic Lluantity of lard . The 
composition of the rations anrl the gains and efficiency quotients of 
the rats maiutained on then1 me gin;n in tables I a11cl II resJH• clively . 

TABLE I. 

Cmniposit?.011 of Hati'mis ·/11 I'Prcentoue by TY eight . 

.Basal 
Hation. 

Yellow maize mea l . .... . . . . .. . . . . . . . . . . . . . . . . . . . . 68 
Linseed Oil J\lcal . . . . . . . . . . . . . . . . . . . . . . l 0 
Crude e: tscin . . ........ .. .. . . . ..... . .... . . . ..... . 
13re\\·ers' ~-- cast . . . . . . . . . ..... ... . . - . 
Lucerne Meal .... . .......... .. . . .. . .... .. ....... . 
Butter Fut . . ... .. . . . . ............. . ... . . . . 
Beef Liver (dried «t 70°0 ) . ... . ............ . . . . . . . . 
Hone Ash ......... . ....... . . . ... . ... . . . . . . ... . . . 
Co,C0 3 .. . . . . . 

No,Cl . .... .. . . . 
Elo w:_:r~ of 3 11 J1 :hllr ....... . . .. .. ... . . . . . .. . ... . . . . 
L 0 crc1. . 

TABLE II. 

;l 
T) 

3 
ii 
2 
1 

0·5 
(\._"j 

Sulphur 
Hatirm. 

G:2 ti 
10 

5 
;) 

3 
,) 

:2 

u 5 
0 5 
:3 ·0 
'..'· 4 

Compariso11 of Gains and Efficiency Qm!I ients of l~ats fed Sto d · ihet 
wdh and without 3 pe1' cent. Ele1nentary S11lvhur (equicalon:c) for 

14 iceeks by ad libitum n1etho1l. 

Cain . 

Range 
g. 

118-174 

217-326 

111- 178 

180-297 

' ' 
I 

I 

========================================-=-c ___ -__ -===~--

l\lean 
g. 

141·3 

:272·5 

1:19·0 

257·5 

:\lPan Weight. Total Fo0<l. 

Hnngc l\lcan 
g . g . 

I 

I 

CO'l'l'ROL GitOL'P. 

I 
Females. 

128- 175 151·7 

I 
1087---1484 1276 

- --

Males. 
198-'..'84 238· o I 1368- 1814 1629 

I 

I 
I 

SULPHUlt GROUP. 

Females. I 

126- - 178 

~1 
1031--1638 I 1205 ! 

J.11 ales. 

I 
183-260 227. 81 1305- 1800 1549 

222 

Efficienr.1 Qnotient. 

Ranue c 

4· 9:3-7 · :lO 

l ·93- 3· 17 

4·45-8 ·:!0 

2 · 25- 3 · 96 

\lean 

I 

fi·!l5 
, _ _ _ 

I 2·51 

;; 82 

I 
I 
I 

I 
2·64 



J. l-1 . h:ELLEHMANJ\' . 

The daL t rn b bl l" II seem to show that ilit' ani111als i11 t lw 
:0 11lpbur grn1 1p co ns ulllc'fl sliglttlY k:0s food ~rnd gainPcl 
cone~1Jonili11gly les:; i ban t lwir L:onirol mates . The " ·eig·l1ted lm:am; 
for the m:il Ps antl fe nrnl P.-; s \10\Y foo1l co 11 su m11tio11 of 14.52 mid J 377 g. 
and gai 11 s of 20G·9 anc1 J<)8·2 g . for lhe L:o11trol ;11ul sul1Jhur grOU[JS 

reRpect iYely . Tli<~se differe11ces, obLti11<;d over so Jon g a prriocl. are 
so ~nrn.11 t hai i lw.1· (';tll be; ll isn"g«t nled. Fm·thermore , it is cl Par, i hat 
Uw animals on the 1·unh'o l a 1ul :rnlph 1tr rntio n.-; 1itilizerl 1 hPir food io 
the same exlent. TJ1e efl ic ieuL:y L1uo!ieuh , call'1tlale1l ncconling to t h e 
me t hod of Palmer ~mil 1\e11 il<'fl.1· (19:2!J )'' " ·er1• .-J · !!0 ;rn<l ;) · 82 for t!i1• 
females and 2·6 1 :mil 2 ()4 hit· 1\11; 111alr.' of the respei'ii1e co11l1ul :u 1d 
sulphur grou11s. 'l 1h e markl'd differ e 111·e ob!ninecl bei\\·ee11 tl1P 
effic ie llt;,Y ind ex of lll:1le a111[ femal t' J-;\1,; .-; 11bs(anita11•,; ilH• 1·p -; 11]ts of 
l':1lm<'r :rnd l\ r111 u•rly ( l'l:l] ) _ 

Ho11t-'1·p1" a 1-;1li"n 111a1· st t ppol't g()(ld gru11·Lh .1·d fa i l io rnai1it;ii11 
(Ji,. 11·l'ig·lii of lnl'in!ing ;111im;11'. Tli:d 11·as i h C' rx1 1(• 1·i1-rnce ol' SlrlllakPr 
( L!.JJL ) 11 lios1· 111u ~i11µ fc m:1l1•,; lost i 11 \l"l'ighl on 1lit·h c01iiai11iHg hunt 
\.( J to 2li 1w1· cPnt. of JH11lri11:;. f11 (11-dPr. ( \1n·efoJ·I' , lo :l'l'• ·l'i:1in 
11·!11·ilH· 1· i·hl' fr111all'~ rnai11t:ii111·d tl1eir 11eig· bi \1·l1lle 11t1 r:.;i11,!..( " 11 1111• 
1liPIN 11 sed in i· \ii , t•sp e1·i 111t•11i , ilu'.1 \\' i'l't' 11·eighed at JlUd11rition and 
;1g-.1in afiel' JD da y,, of L11· \ ;1 lili11. \' !J,. r1·,;11lts :tn· L1il11l:J1,.,\ i11 1:iliil' 
[ [ 1. 

'!'AHLE III. 
C'uinpw·iso11 of .r;11111s 11/ Fn11alc N11 !s rl11n11.1; .firs! HJ doys u.f /, 111·/r1tio11 
/Pd a• Stock {)/ct icdli u11d ·1cdhu11t :) per ('Clll . of Efc111c11/ory S11lplrnr. 

~u1nher of 
Lactating Female,;. 

1 

I 

! 
I 

.Yu1nb<'l' of 
Snclding YrP1ng . 

l~ang1-. I A 1·crngc I 
I 

C<tln in \\' eightt 
!,_,. :'.!01-h0r. 

~\~ ' ~!': --I _\ :(')il~C I 

u I u 

Pen.:eritauc Uui11 
lw \To~hl'r. 

Hn11gc. 

I 
I COYl'l<OL GROF I'. 

I I sl Uenemiion . 

~~ ·-·_·_· ~·-· _·· _:_ _:_~I- _-I_- '_" __ :: - ~~-1·- :) ~:~:.?___ !!l I I· I 1:1-1 """' -- - - ·1---l----1---
1 1 ~1 • 1,1·111 · 1< <:1w1T. I 

I I 
I sl l.' e11,,rntion. 

!I. . . . . . . . . . . . +- 9 6 · :.? !J - .>S :'.) · :.? :1 · :.? :?s .;) I I · f 
----- ----1-- - ___ I ____ "_ - ··---1--·-- -------,----

1 :?nd r: e11 erutio}/ . 
J(j i ( !) G .) :! - :1 8 I!) . I I I . (I JK. ~- !I (i 

-- ---------------1-:~~Jr~ ,~p~·r-;;i(-;;/~-- - ---- ------- - -- . 
Jl... :!- !l 1 G· :! l fl - +O :!O" ."i ·O- l!J·8 l tl · 

I I 

A v0r;tge for~ gro uv 
I:! 

---- - - --------1-------1-· - -

1 
6 <l :!1 ·I I l lJ <l 

i 
- - - - - - -------------~------------

* Th e dry matt er on ly, not the digest ible dry matter, was used in t hese calculations. 
'I Except for one fo nud e in 3rd gcne rilt ion of sulphur group, all t he fernalcs gained 

in weight dL1r ing the first l !.l da.vs of lactation . This foma le suffered from a lung in fection 
a nd she a nd her offspring W<'rc t h erefor~ not used i n the resu Its. 
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J. H. l\EJ.J .ElD!A:.'\ '°". 

It is eYiclen( that eYen af1.er three ge neratio ns the incorporation 
of 3 per cent. of elementary :mlphur in the ~tock ration had 110 

apvreciahle effed on the weight of the nursing mothers. 'l'he average 
number of young nursed for the first 19 days after parturition \Yas 
6 · 5 and G · 3 and the pen.:erdage gains in "-eight by the mothers were 
8·55 and 10·3 for the control and :mlphur groups respectiYely. 
Furthermore, in no case, hut one , c1il1 \he nursing mothers lose in 
weigh!. '.1.'his clo0s not substantiat0 the ohsernitions of Slonake1· a11cl 
the auth01· iherefor0 ag·rnes with )fa( 'o rnher (HJ :3-±) that Slonaker',; 
diet \YUS prnlrnbly clefectiYe in certain re~11ecbl. 

'l'he results given in tahle Ir ,,,how i hai ele mentary sulphur had 
no eftect on the fertilii.\ · ancl H'JHocluci io11 i11 n1ts. The axcrage si11e 
of the littern horn " ·as 8<l a nd 8<l a 11cl ihe percentages \Ycun0cl 
78 Jl aucl 7G·59 for tbe control and sulp lrnr groups i·espertively. 

:JloreoYe r , i he 1Yeight of ihc· young ai hiith did not cli:ffer 
appreciably whe11 the t"o .~-roups :11'8 c·omparecl. 'l'he aYerage weigh is 
for the m ales wen• 4·7S allll 4·GO g. au·d for the females 4-47 ancl 
4 -4G g. for (he i·e,;pecti 1·e group;;. llo"·e1·rr, the you 11g from coni ml 
mothers were slightl.\· h eavier ;1t 11·eaui11g· tlrnn !hose fron1 rnothen; 
fed the sulpltur rnlion. The iolal gai11s were :)0·0+ ancl 41 ·89 g. 
for the males a11cl MJ·85 aucl 3H<:VJ g. for ihe female;; for the control 
and sulphur grnups, respeciiYely, " ·ith conet:>ponding clifterences in 
the aYer<ige (la il:v gains ex pressecl in grams or pe1·centages. 
KeYeriheless ihese <lifferenr·es arc> ::;o small ihat ihe1· seem to be 
in significant. ' 

While lhe:;p experiments 11·(•re lll 11rngress, Daggs (1935) 
published his technicJlie for siucl>-ing the la etatio n in mi;;. 
C01lSe<tne11tly it 11·a::; thought of inierest alw io apply his method in 
studying ihe effect of su l phur on lachdiou. 'l'lw mis i11 th e conh ol 
group were from the ;;eco11cl and tlw,;<• in the trnlphnr group horn 
third geuenttion rafa feel the respectiYc raii.ons. They were \H'ane<l 
ancl nrntecl at the ages stated preYiou sl>-. At parturition the li ttert:> 
" ·ere reclucecl to s ix except for llrnse below t his uumber which \Yerc 
discarded. The n'sultt:> are giYcn in table Y. 

'l' .\IJL I·: Y. 

Co 111zH11·iso11 o1 l ,11r-!11tio11 i11 H11t s 1erl a Sior-1.· lJil'f -il'it l1 a11d 1citho11/' 
3 per cent. of l~le111e11 lruy Sulphur . 

lfati on. 

co .. trol ... . 

No. 
of 

L it
ter:-:;. 

14 

Rulpli,.r. .. . 10 

Ha11ge. 

·0410- · 06lii 

h,. I Lactat io11 I ndcx . 

.\,-e r- I I ·\ ,-c··- 1-Ha 11 gc . J Ila nge. 
nge. -----,--. age. _____ _ 

·05J.11 ·on:~- ·04Go ·036:; 750- 1000 

I 

r\\"CI' · 

age. 

880 

· 0466- · 063fi · 05:?3 · 0300- · om; -<J370 776- 1110 893 

~--~- --- -

The la ctatio n inclires 11·ere founcl to be 880 and 898 for tlw 
control and 1rnlplun groups, respedin•ly, from "·hich it i;; eYiclent 
that tbe feecliug of s ulphur had no efted on ibe lacta tion in rat~. 
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St.;.'IL\I.\HY. 

1. Data are prec;entPr1 on tlw pffect of iucorporating 0 per cent. 
of elementary sulphur in a stock rntiou on the reprocluction and 
lactation i11 rats. 

2. Under the experim ental con ditions elementary sulphur had 
no effed 011 either ferti lity, reproduction or lactation in rat8 . 

3. 'l'here "·as n o diftereucp bet\Yee11 ihe birth weights of young 
from the conhol m1c1 trnlJilnu groups. HoweYer , at \Yeaning the 
offspring from conhol rats 1Yeighe<l slightl.'· more than those from 
sul ph m· feel animals . 

4. 'l'he exten t to ''"hie h the foo<l \nt::; u tlli11ecl by the sulphur 
group was ;;imilar to tha t of the control 01w. Furthrnnore, the 
lactating 1ats in bot h group::; gained in ,,·eig ht <lming the first 
nineteen rlays after part uri t ion. 
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