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ABSTRACT : Twenty-three crossbred (Yorkshire x Duroc 
x Hampshire x Chester White) primiparous sows were 
used to evaluate the effects of the mineral-salt laxative in 
lactation diets on sow and litter performance. The sows 
were fed a sorghum-extruded soybean-based diet with 
.85% lysine, .90% Ca, .80% P, and 3.2 Meal ME/kg. 
Sow body weight (p > .54) and backfat loss (p > .61), 
average daily feed intake (p > .42), and litter weight gain 
(p > .74) were not affected by the mineral-salt laxative in 
the diet. However, survivability of piglets was greater (p < 
,06) fbr sows with the mineral-salt laxative in their diet 
and, thus, number of pigs weaned was increased. As 
expected, fecal moisture was increased (p < .09) in sows 
fed the mineral-salt laxative. Apparent digestibilities of 

DM, N, and GE were not affected by treatment (p > .26). 
After weaning, stomachs were collected and scored for 
ulcers and keratinization using a scoring system of 0 = 
normal to 3 = severe. Severity of ulceration and keratiniza
tion was not significantly affected by treatment (row 
mean scores differ test p > .25), but scores for sows fed 
the diet containing the mineral-salt laxative were 
numerically lower than sows fed the control diet. Thus, 
our data indicate that sows fed the mineral-salt laxative 
during lactation had improved piglet survivability, greater 
fecal moisture, and tended to have fewer lesions in the 
mucosa of the stomach.
(Key Words: Sows, Sorghum, Mineral-Salt, Laxative, 
Ulcer)

INTRODUCTION

Constipation has several causes including: 1) defici
ency of dietaiy-fiber; 2) inadequate water; and 3) lack of 
excrecise. Problems that have been associated with sow 
constipation include increased farrowing time and 
stillborn piglets, greater incidence of MMA (mastitis, 
metritis, and agalactia), and reduced feed intake. A 
primaiy objective in nutrition of sows is to maximize 
intake of nutrients during lactation, which, in turn, 
increases litter performance and improves sow reprodu
ctive performance (Brooks and Cole, 1972; King and 
Williams, 1984； Nelssen et al., 1985). If a sow is not 
maintaining adequate feed intake to support maximum 
milk production, piglet performance will also be 
compromised. Runnels (1974) discussed constipation as 
being a cause of birth canal obstruction, which can lead 
to dystocia. Cox and Rhodes (1974) reported at the 
American Pork Congress that inclusion of 1.8 kg sodium 
sulfete per ton of lactation diet produced a laxative effect, 
thus eliminating the need fbr bran or other bulk-laxatives 

that can greatly reduce the energy concentration of 
lactation diets. Associated with this was reduced lactation 
failure to a near zero incidence.

The research reported herein was conducted to 
evaluate the effects of a mineral-salt laxative on sow and 
litter performance. Also, the potential effects of a laxative 
on nutrient digestibility and changes in stomach morpho
logy during lactation was of interest.

MATERIALS AND METHODS

Animal care and use
The experimental procedures used in these experi

ments were approved by the Kansas State University 
Anim지 Cqre and Use Committee.

Animals 尊nd management
Twenty three crossbred (Yorkshire x Duroc x Hamp

shire X Chester White) primiparous sows were used in 
the 21 days lactation experiment. The sows were housed 
in gestation stalls (.53 m x 1.78 m) for the first 30 days 
of gestation and moved to dirt lots with sheds fbr the 
remaining gestation period. During the gestation period 
(summer pionths), the sows were fed 1.8 kg/day of a
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common sorghum-based diet formulated to meet or 
exceed NRC (1988) recommendations for all nutrients. 
During winter months, the gestation ration was increased 
to 2.3 kg/day. On day 110 of gestation, the sows were 
randomly assigned to lactation treatments and moved to a 
farrowing facility. The sows were penned individually in 
farrowing crates (.61 m x 2.13 m) with .98 m호 of creep 
space for the piglets provided on both sides of the crate. 
The sows were allowed ad libitum access to feed and 
water during the 21 days experiment. Creep feed was not 
offered to the pigs. The targeted temperature in the 
farrowing facility was 26 "C, with drip cooling used on the 
sows when the room temperature was greater than 26 °C.

Treatments and diets
The treatments (thirteen sows for control and ten sows 

fbr laxative) were a sorghum-extruded soybean-based 
diets (table 1) with (2%) or without (0%) the mineral-salt 
laxative (OCM™, Triple "F”，Inc.). The mineral-salt 
laxative contained sodium sulfate, dicalcium phosphate,

Table 1. Diet composition (as-fed basis), %a

Ingredient Control

Sorghum 66.70
Extruded soybeans 28.70
Monocalcium phosphate (21% P, 18% Ca) 2.08
Limestone 1.11
Salt .50
Vitamin premixb .25
Trace mineral premixc .15
Sow add pack11 .25

a The lactation diet was formulated to contain .85% lysine, .90% 
Ca, .80% P, and 3.2 Meal ME/kg of diet.

b Provided the following per kilogram of the complete diet: 
11,025 IU of vitamin A; 1,103 IU of vitamin D3; 44 IU of 
vitamin E; 4.4 mg of vitamin K (as menadione sodium 
bis니fhte complex); 8.3 mg of riboflavin; 50 mg of niacin; 29 
mg of pantothenic acid (as d-calcium pantothenate); 166 mg 
of choline; and 33 #g of vitamin B12.

c Provided the following per kilogram of the complete diet: 12 
mg of Mn; 165 mg of Fe; 165 mg of Zn; 16 mg of Cu; ,3 
mg of I; .3 mg of Se; and 1.0 mg of Co.

d Provided the following per kilogram of the complete diet; 386 
mg of choline; ,22 mg of biotin; and 1.65 mg of folic acid

e Provided 100 mg chlortetracycline per kilogram of complete 
diet.

f Used as an indigestible marker.

Lysine - HC1 .06
Antibiotic6 .10
Chromic oxidef .10
Total 100.00 

sodium bicarbonate, magnesium sulfate, potassium sulfate, 
calcium carbonate, sulfur, magnesium oxide, manganese 
sulfate, copper sulfate, ferrous sulfate, zinc sulfate, 
ethylenediamine dihydriodide, cobalt carbonate, silicon 
dioxide, ferrous oxide, and mineral oil. This laxative 
provided 5% Ca, .7% P, .003% I, 12% S, and 65% ash. 
Both diets were formulated to contain .85% lysine, .90% 
Ca, .80% P, and 3.2 Meal DE/kg, and to meet or exceed 
the nutrient concentrations recommended by NRC (1988). 
Chromic oxide (.1%) was added to the diets as an 
indigestible marker.

Analysis of results
The sows were weighed and scanned ultrasonically 

(731A Scanoprobe™, Ithaco, Ithaco, NY) for backfat 
thickness at farrowing (within 12 hours of parturition) and 
on day 21 of lactation to determine weight and backfat 
loss. The recorded backfat thickness was an average of 
three readings along the midline (first rib, last rib, and 
last lumbar vertebra). Final weight and backfet thickness 
of sows weaned prior to day 21 were adjusted by 
calculating their daily weight and backfat losses and 
multiplying those values by 21. Sows with litters less than 
17 days of age at weaning were excluded from the data 
set to avoid excessive adjustments. Litter size was 
standardized by 24 hours post-farrowing, and pig weights 
were recorded at farrowing and weaning. Litter weights 
(fbr litters weaned early) were adjusted to day 21 using 
NSIF (1987) equations. On day 14, fecal samples were 
collected each sows by rectal massage to determine fecal 
moisture. On day 18, grab samples of feces were 
collected from each sow and frozen. The feces were oven 
dried at 50 °C for 24 hours and ground before chemical 
analyses. Concentrations of Cr (Williams et al., 1962), 
DM, N, and GE (AOAC, 1990) in the feces and diets 
were determined to allow calculation of apparent 
digestibilities using the indirect method. Apparent 
digestibilities of DM, N, and GE were calculated using 
the indirect ratio method (Maynard et al., 1979) with 
chromic oxide as the indigestible marker.

Stomach morphology
After weaning, the sows were slaughtered and their 

stomachs scored for severity of esophagogastric ulcers 
and keratinization (Muggenburg et aL, 1964). The scoring 
system used fbr ulcers was 0 = normal stomach, 1 = 
erosions, 2 = esophagogastric ulcers, and 3 = severe 
esophagogastric ulcers. The scoring system used for 
keratinization was 0 = normal stomach, 1 = mild keratosis, 
2 = moderate keratosis, and 3 = severe keratosis.
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Statistical analysis
All data were analyzed as a randomized complete 

block design with pen as the experimental unit. Analysis 
of variance was performed using the GLM procedure of 
SAS (1988). Because the stomach scores were categorical 
data, they were analyzed using the Cochran-Mantel- 
Haenszel procedure of SAS (i.e., a row mean scores differ 
test and a nonzero correlation test for categorical data), 
with pen as the experimental unit. Treatment means were 
separated using orthogonal contrasts as described by Steel 
and Torrie (1980). The contrast was the control versus the 
mineral-salt laxative.

RESULTS AND DISCUSSION

Post-farrowing sow weights (175.0 versus 176.0 kg), 
sow weights (167.0 versus 166.0 kg) at weaning, ppst- 
farrowing backfat thicknesses (22.9 versus 24.4 mm) and 
backfat loss ( — .8 versus —1.8 mm) at weaning were 
similar fbr sows fed the control and the mineral-salt 
laxative treatment (p 그 .54; table 2). Also, average d^ily 
feed intake (4.4 versus 4.1) was unaffected by adding the 
mineral-salt laxative to the diet (p > .42). Litter bpdy 
weight gain (36.4 versus 34.4) was not affected by 
treatment during the experiment (p > .74). Thus, the data 
for sows and litters in this experiment are presented to 
indicate that the sows were in a normal state of 
production, and not to elucidate the effects of the dietary 
treatments on sows and litter performance. Equalizing 
litters ensured no difference in number (10.1 versus 10.0) 
or weight (12.9 versus 13.3 kg) of pigs at initiation of the 
experiment. However, because the number of pigs weaped 
was increased (9.1 versus 9.7) by the mineral-salt laxative 
in the diet, there was a trend fbr greater (91.6 versus 
97.0%) survivability of pigs from sows fed the mineral- 
salt laxative (p < ,06).

Fecal moisture tended to be increased (p < .09) in 
sows fed the mineral-salt laxative (72.4 versus 74」％) 

compared to sows fed the control. In humans, usual doses 
of magnesium salts have an effect within 3-4 hours of 
administration (Wexner and Bart이o, 1995). Also, mineral
salt or mineral-oil are classical traditional laxative agents 
(Wexner and Bartolo, 1995). In lactating sows, Cox and 
Rhodes (1974) reported that by incorporating sodjum 
sulfate into lactation rations fbr its laxative effect 
이 iminated lactation failure. Maximizing intake of 
digestible nutrients during lactation is very important for 
optimum sow and litter perfbimance. However, our data 
suggested that apparent digestibilities of DM, N, and GE 
were not affected by the mineral-salt laxative (p > .26).

The number of stomachs receiving each score fbr

Table 2. Effects of a mineral-salt laxative on perfor
mance and nutrient digestibility요

Item
Con
trol

Laxa
tive5

SE
Cont
rast

No. of sows 13 10 — 一

Sow weight (kg)
Post-farrowing 175.0 176.0 2.3 .67
Day 21 of lactatioq 167.0 166.0 2.8 .89
Body weight loss — -10.0 2.1 .54

Sow backs thickness (mm)

Post-farrowing 22.9 24.4 1.9 .28
Day 21 of lactatioq 21.1 22.6 1.8 .71
Backfat loss —.8 —1.8 2.9 .61

Average daily feed intake (kg) 4.4 4.1 .4 .42
Litter weight (kg)

Post-farrowing 12.9 13.3 1.1 .51
Day 21 of lactation 49.3 47.7 4.9 .63
Gain 36.4 34.4 4.8 .74

No. of pigs

Post-farrowing 10.1 10.0 .5 .91
Day 21 of lactation 9.1 9.7 .4 .29

Survivability (%) 91.6 97.0 2.0 .06
Fee시 moisture (%) 72.4 74.1 .7 .09

Apparent digestibilities (%)

DM 78.6 76.8 1.1 .26
N 74.6 75.7 1.6 .64
GE 79.4 77.4 1.5 .36

a A toal of 23 primiparous sow;j was used in the 21 days
lactation experiment.

b The mineral-salt laxative contained sodium sulfate, dicalcium 
phosphate, sodium bicarbonate, magnesium sulfate, potassium 
sulfate, calcium carbopate, sulfur, magnesium oxide, mangan
ese sulfate, copper sulfate, ferrous sulfate, zinc sulfate, 
ethylenediamine dihydpodide, cobalt carbonate, silicon dioxide, 
ferrous oxide, and mineral oil. This laxative provided 5% Ca, 
.7% P, .003% I, 12% S, and 65% ash.

ulceration and keratinization is recorded in table 3 as well 
as a mean score for each treatment. The mean score is 
based on an index scoring system (0 = normal to 3 = 
severe). Severity of ulceration was not significantly 
affected by treatment (row mean scores differ test p 그 

.25). However, severify of ulceration and keratinization in 
sows fed the mineral-salt laxative was decreased 
numerically compare^ to sows fed the control. Of the 13 
stomachs collected from sows fed the control diet, six had 
some degree of lesions, whereas only one of the 10 
stomachs from sows fed the mineral-salt laxative diet had 
any type of lesions.
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Ta비e 3. Effects of a mineral-salt laxative on stomach 
morphologya

Laxa- Contrasts
Item Control .； SE --------------tiveb lc 2d

Stomach keratinization
No. of observations 13 10 _ e — —

Normal 2 2 — — —

Mild 2 2 — — —

Moderate 2 4 — — —

Severe 7 2 — — 一

Mean scoref 2.11 1.65 .15 30 30

Stomach ulceration
No. of observations 13 10 — — 一

Nonnal 7 9 — — —

Erosions 4 1 — 一 —

Ulcers 1 0 — — —

Severe ulcers 1 0 — — —

Mean score8 .64 .25 .10 .25 .25

a A total of 23 primiparous sows was used in the 21 days 
lactation experiment.

b The mineral-salt laxative contained sodium sulfate, dicalcium 
phosphate, sodium bicarbonate, magnesium sulfete, potassium 
sulfate, calcium carbonate, sulfur, magnesium oxide, mangan
ese sulfate, copper sulfate, ferrous sulfete, zinc sulfate, 
ethylenediamine dihydriodide, cobalt carbonate, silicon dioxide, 
ferrous oxide, and mineral oil. This laxative provided 5%, Ca, 
.7% P, .003% I, 12% S, and 65% a아l

c Cochran-Mantel-Haenszel statistic, row mean scores differ test.
d Cochran-Mantel-Haenszel statistic, nonzero correlation test.
e Not applicable.
f Scoring system: 0 = nonnal; 1 = mild; 2 = moderate; and 3 = 

severe.
B Scoring system: 0 = normal; 1 = erosion; 2 = ulcer; and 3 = 

severe ulcer.

In conclusion, sows fed the mineral-salt laxative 
during lactation had improved piglet survivability, greater 
fecal moisture, and tended to have fewer lesions in the 
mucosa of the stomach. Thus, although the number of 
sows in this experiment was low, these preliminary results 
are promising and warrant further investigation.
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