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SCN~ in the urine of growing pigs. _ -
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Production and Veterinary Medicine of Karl-Marx-Univer-
sity Leipzig, Dornburger Str. 24, Jena, 6900 and Ldwen-
apotheke, Goetheplatz 1, Weina;; 5300, GDR

Glucosinolates contained in rapeseed (B. napus) are hy-
drolyzed to oxazolidinthiones (OT). isothiocyanates
(ITC), nitriles, organic thiocyanates and thiocyanate
ions (SCN™ ; Bell 1984). Rapeseed meal (RSM) feeding in-
creased the SCN  concentration in blood serum, urine
and milk in different species (for reviem see Schdne et
al. 1986). In present investigations with growing pigs h
the uriné SCN~ concentration and excretion should be
evaluated with regard to the administration of defined
RSM amounts. Animals fed diets without RSM or with KSCN
were used as controls. The investigation of the serum
SCN~ content in dependence on RSM or KSCN intake was
carried out under consideration of possible interactions
with iodine supply and the thyroid (hormone) status re-
spectively.

Material and methods

In 54 piglets and 24 fattening pigs received RSM (experi-
ment I) and RSM or KSCN (experiment II) the serum SCN~
content and thyroid (hormone) status were investigated.
In 11 piglets and 25 fettening pigs fed RSM and in 12
piglets received KSCN, urine was collacted in metabelic
cages and the SCN~ excretion was determined (experi=-

ment III, IV and V). The SCN™ determination in serum and
urine besed on Aldridge's method modified by Langer
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and Michajlovskij (1958). Serum T, and T3 wera analyzed.
by s radioimmuncassay (for further data see Schdne et al.
1986). The experiments' results are given as arithmetic
mean (X) and standard deviation mean (s).

Results
Serum SCN~ and thyroid hormone content

Growing pigs fed a 8 % RSM diet without I supplementation
suffered from hypothyroidism characterized by a deficien=
cy of thyroid hormones, reduced feed intake and growth,
cretinism and myxedems (table 1). When I or I and Cu

Table 1: Effect of feeding & 8 % rapeseed meal diet on
' body weight, thyroid (hormohe) status and serum
SCN " level of growing pigs (Experiment I, 6 ani-
mals/group, initial body weight 27 kg, duration
19 weeks)

Soybean : Signifi-
+  meal Rapeseed ueal cant diffe=-
Supplementation/ 0.1 mg - lmg I img'I rence

kg diet +250mg  P< 0.05

] Cu
Body weight, X 132 77 107 116 26
kg s 15 22 17 9
Thyroid weight,x 93 1303 309 161 501
mg/kg body s 38 433 149 11
weight
T,, nmol/l X 62 <10 57 55 23
serum s 16 . 22 10 .
T.» n@ol/l X 1,73 0.82 1.27 1.32 0.50
serum . 8 0018 0.14 0014 0014
SCN~, mg/l X 1.6 3.0 3.6 4.2 1.5
serum ‘s _0.2 1.1 1.0 1.0

were supplemented, the thyroid enlargement was partly
compensated. Irrespective of the trace element supple-
mentation or different goitre stage the serum SCN  level
of pige fed the RSM diet was significantly increased.
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In weaned piglets the adaministration of 200 mg KSCN/kg
feed or feeding a 3 % RSM. diet did not influence the -
-performance (not shown). The serum SCN~ level of the
control animals fed a diet consisting of grain, soybean
meal and dried skimmed milk amounted to 0.7 mg/l. The
inclusion of RSM or KSCN in the diet significantly in-
creased the serum SCN level by factor 2 (1.5 mg/l) or
6 (4.0 mg/l), Thg serum Ty level was significantly re-
duced by both SCN™ sources. The T, level was slightly
depressed in .the RSM group but it did not respond to
the KSCN administration (for further data see Schéne
et al. 1986). ’ '

SCN~ excretion via urine

In experiment III piglets were given an extreme diet
~with 20 % RSM. There was a highly significant linear re-
lation between the intake of RSM and the excretion of

. SCN™ (Fig. 1). This interrelation is noticeable because
of the inteke varying within a relatively narrow range.

anrein
= mpb

; ; - &—2—-#’ -

Figure 1: Relation between intake of rapeseed meal and
excretion of SCN~ in the urine of piglets
(11 piglets over 11 d, data per animal and d)
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In fattening pigs, which were given the same feed amount
of 2.5 kg/d, even 1 % RSM was reflected by an increased
SCN~ concentration in urine (table 2).

Table 2: Effect of feeding a different rapeseed meal (RSM)

. quantum on the concentration and excretion of
SCN™ in urine of growing pigs (114 kg body
weight, 2,5 kg feed inteke/d 8 d collection'

of urine)
RSM % of the diet O 1 2 4 8 Significant
_ RSM intake (g/d) 0 25 50 100 200 difference
; , P<0.05
Concentration (mg/1) v
- whole urine X 3.1 7.8 9.6 14.5 23.7 3.9
-3 003 108‘ 1.7 3.7 1.4 : .
- spontaneous X . 8.9 9.5 14.2 26.6 6.5
urine -] . 1 «0 1 5 34 6.0
Excretion % 9.6 21.4 30.9 45,4 73.1 = 8.0
(mg/d) 8 2.3 2.0 2.5 6.6 5.6

All tested RSM doses from O to 8 % were clearly reflec-
ted by an increasing urine SCN~ concentration, This is
true both for urine samples representing the total test.
period and for those collected on the 5th experimental
day. ,

In order to evaluate the SCN excretion of piglets and
fattening pigs fed a certain RSM quantum, the SCN  excre-
tion dependent on the KSCN supply was determined. ’
With regard to 64, 192 and 576 mg SCN~ dosages offered
daily 37, 57 and 48 % were recovered in urine (not
shown). ‘

Discussion

The intake of RSM and KSCN increased the serum and urine
SCN™ level of growing pigs and reduced the serum Ts le=~
vel. These results generally confirm with findings in

calves due to the administration of NaSCN (Steinbach
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et al. 1982, weuffen et al, 1982) and point to an
effect on the thyroid function or the deiodination re-
actions of thyroid hormones in peripherous tissues (Vis-
ser 1580). On the other hand the SCN level did not
correlate with the goitrogenic action of the RSM admi-
nistered (Tab. 1). According to Michajlovskij (1984)
under these conditions the serum SCN increase only
indicated thé presence of stronger goitrogenic compounds
(OT) in the organism. The origin of SCN~ is controver=-
sially discussed. It is known that SCN” is formed

by hycrolysis of indolylmethylglucosinolates

and of sinalbine (Olsen and Sgrensen 1980). Apart from
this SCN™ release from precursors (McGregor 1978), a
detoxication primarily of ITC and of nitriles via sul-
fur transferases (rhodanese) is assumed (Vennesland
1982). In figure 2 available experimental data with
regard to the effect of RSM feeding on SCN excretion
were contrasted with in vitro findings on the maximum

' SCN™ release from RSM. .

enkrelion SCN™ in vive . feleose KN” In vitro
2000 2000
' i“iDO 1500
i i
i Rsad o ims—
. £ | ad
i ot
o " x
K ol -1 x o}
'§ o owe ol 3
= 1] e
—
piglets bofiening  rats oty without with
pigs. k;l I';d fyoInae  MyRSAON
Intoke

mpewed -
meot g/ kg § Q2-18 as -
body weight

Figure 2: Excretion of SCN~ via urine in pig (Schéne
et al. 1986) and rat (Paik et al. 1980) fed
rapeseed meal and maximum in-vitro-release
.of SCN~ from rapeseed meal (McGregor 1978)
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Under the aésumption of 50 per cent absorption of SCN~
in the gcastrointestinal tract, the amount of SCN™ reco-
vered in urine of piglets (Fig. 1) and fattening pigs
(Table 2) did not exceed the maximum amount released in
vitro through myrosinase, following hydrélysis. Accore-
ding to these findings SCN appears in urine to the ex-
tent to which it had been originally contained in rape-
seed meal or has been released through myrosinase of the
cestrointestinal flora from glucosinclates. The detoxi-~
cation of glucosinolate degredation products via rhoda=-
nese seens to be of less importance.

Summary

Five experirents were conducted with 126 growing pigs.to
establish the effects of rapeseed meal and potassium
thiocyanate (KSCN) on serum levels of thiocyanate ions
(scn7y, T, and Ty as well as on concentration and ex-
cretion of SCN™ in urine. Uptake of rapeseed meal or
KSCN increased SCN~ levels in serum and urine and depres-
sed the serum T, level. Serum SCN  concentrations, follo-
ving administration of rapec:ed meal with and without
addition of iodine or copper, failed to correlate with
goitrogenickction and can be accepted merely as an in-
dicator to the presence of agents with higher goitroge-~
nic sffect in the organism, Very close correlations were
found between urineexcreted SCN~ and intake of KSCN or
rapeseed meal. 370 respectively 309 ,ug SCN /g consumed
rapeseed meal were excreted from piglets respectively
fattening pigs.
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