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Carbon Monoxide Poisoning 

It is that time of the year again when producers need to be aware of 
the potential hazard of carbon monoxide (CO) poisoning. Supplemental heat 
from carbon rich fuel combined with reduced winter ventilation rates in 
confinement farrowing facilities can result in death losses in the form of 
stillbirths. Field reports and university studies have shown a correlation 
between an increased incidence of stillborn full-term piglets and elevated 
CO levels in the atmosphere. Infrared propane heaters are commonly used 
during the winter months to heat farrowing areas. If incomplete combustion 
occurs in these heaters, carbon monoxide is given off. When atmospheric CO 
level increases, the CO in the inspired air diffuses through the alveolar 
wall in the lung of the sow and binds with hemoglobin, thus reducing the 
oxygen carrying capacity of the blood. 

The carbon monoxide level usually does not get high enough to affect 
the sows themselves, but, according to an Iowa State study, there appeared 
to be an increased incidence of stillbirths in late-term sows when the 
ambient CO level was at or exceeded 200 ppm. When sows were exposed to 
even higher CO levels, stillbirths were substantially increased (see table 
on next page). The sows in this study were exposed to the high CO levels 
for only 48-96 hours at the 108th to llOth day of gestation. Research at 
the University of Illinois has shown that live born piglets form sows 
exposed to 200 ppm CO had a higher carboxyhemoglobin (COHb) level than 
their dams and were less active than piglets from control dams (0 ppm CO). 
However, piglets from both groups started nursing at about the same time 
after birth. In further studies, they found that 21-day-old weanling pigs 
exposed to 200 ppm CO had about the same average daily gain and feed 
efficiency as control pigs. 

Certainly the atmospheric CO level in the majority of Minnesota 
farrowing facilities is well below the 200 ppm level. Nonetheless, a few 
field cases are reported each year. Producers do need to be concerned 
about and aware of this problem. It is important to keep ventilation 
systems and heating equipment operating properly and cleaned. In partic
ular, dust should be cleaned from the cover screens of all infrared heaters 
to allow for a more even burning flame. 
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Over-all Incidence of Stillbirths in Pregnant Sows at Exposure 
Concentrations of Atmospheric CO (Iowa State, 1983) 

No. of sows 
Ambient CO delivering Live 
level (ppm) pigs births Stillbirths % Stillbirths 

150 2 13 0 0 

200 3 14 1 6.7 

250 3 15 8 34.8 

300 3 15 11 42.3 

350 3 5 20 80.0 

Control 2 22 1 4.3 

Raw Soybeans for Sows 

It has been known for a long time that raw soybeans cannot be fed at 
high levels to weanling and growing-finishing pigs because they contain 
an inhibitor of trypsin (a digestive enzyme) which can reduce protein 
digestion. If satisfactory growth performance is to be acheived, a heat 
processing treatment for raw soybeans is absolutely necessary in order to 
destroy the trypsin inhibitor(s). But what about feeding raw soybeans to 
bred sows and gilts? Studies conducted at the University of Nebraska 
North Platte Research Station have given some answers to this question, 
and so far the results look quite favorable for raw soybeans. 

The Nebraska researchers started with 60 crossbred gilts which were 
bred and allotted to the following two treatments: 1) half were fed a 
regular corn-soybean meal diet; and 2) the other half received a corn
ground raw soybean diet. Both diets were balanced to 14% protein and fed 
in a meal form. Feeding stalls were used to assure similar daily feed 
intake. The diets were fed up through approximately the llOth day of 
gestation at the rate of four pounds per head daily. The gilts were then 
moved into the farrowing house, and both groups were fed the same 
farrowing-lactation diet (15% protein corn-soybean meal) until the piglets 
were weaned. Then, at rebreeding each group returned to the same feeding 
regime received during their first gestation period. 

The study has now gone through two f arrowings (a third is nearly completed), 
and the feeding program using raw soybeans has more than held its own (see 
table on next page). Replacement of soybean meal with ground, raw soybeans 
as a source of supplemental protein appeared to have no adverse effect on 
the performance of the sows or their offspring. Sow gestation weight gain 
and lactation weight loss were essentially the same. Piglet birth weight 
slightly favored the raw soybean treatment, whereas average 21-day weaning 
weight was the same. The most interesting difference was in survival rate. 



They saw an advantage. (about 5%) in percentage of live pigs at weaning 
(total pigs at weaning -;- total live pigs born) in favor of the corn-ground 
raw soybean treatment. 

Raw Soybeans for Sows (Fed Through 2 Farrowings) 

Soybean Meal Raw Soybeans 

No. litters 58 60 

Gest. wt. gain, lbs. 59 62 

Lact. wt. loss, lbs. 16 20 

No. farrowed live 9.66 9.92 

No. pigs, 21 days 8.07 8.82 

Ave. birth wt., lbs. 3.34 3.56 

Ave. 21-day wt., lbs. 12.52 12.45 

Obviously, more questions need to be answered and more research needs to 
be done in this area. The pigs in this study were weaned at 21 days. It 
is not known what effect a longer lactation period would have. In view 
of past experimental evidence, it is difficult to completely explain the 
apparent advantage for raw soybeans, especially with first-litter gilts 
that are still growing during gestation and have a greater daily need for 
protein than older sows. The inhibitors in the raw soybeans that inter
fere with protein utilization have not been destroyed in unprocessed 
beans, yet differences in birthweight and survival rate were greatest in 
first-litter sows compared to second-litter sows. It is known that the 
trypsin inhibitor is less effective in older swine. Apparently there is 
still an adequate amount of protein available to the gilt (or sow) when 
fed a corn-raw soybean diet at 4 lbs./hd/day. Also, previous research 
has shown that adding from 5-8% fat to the diet during late gestation
early lactation can result in improvement in piglet survival rate. Still, 
other researchers have seen little or no effect from a 5-8% fat addition. 
Raw soybeans contain about 18% fat compared to only 1% fat in soybean 
meal. However, when raw soybeans are used to replace soybean meal in the 
diet, a total of only about 3.5% fat is actually added to the complete 
diet. Perhaps feeding the higher fat, raw soybean diet for the longer 
period of time (110 days) is the key factor. It has also been reported 
that when the weaning rate is 80%, or greater, survival rate is not 
significantly improved with the addition of fat to the diet. In both 
treatments of the Nebraska study, the weaning rate exceeded 80%. 

At this point, it appears that producers can successfully feed raw 
soybeans to gilts and sows during gestation. Soybeans that normally 
would be docked in market value due to a high percentage of damaged 



(cracked) seeds or corn kernel content would be the most economical to 
feed. Keep in mind that it takes approximately 100 pounds more raw 
soybeans per ton of complete feed to get.the same protein level as a ton 
of the same feed based on soybean meal. Soybean meal contains 44-49% 
protein, whereas raw soybeans contain 36% protein, or less. Keep an eye 
on the economics. When the selling price of soybeans is high relative to 
the purchase price of soybean meal, it may still be more economical to 
feed soybean meal in spite of the reported advantages for raw soybeans. 

It is worthwhile mentioning again that even though raw soybeans have been 
fed successfully to sows and gilts during gestation, they will not support 
satisfactory growth performance in weanling or growing-finishing pigs. 

Sarsaponin as a Growth Promotant 

A new feed product called sarsaponin has recently gained attention as a 
growth promotant for growing-finishing swine. Sarsaponin is a naturally 
occurring plant steroid extracted from the Yucca plant and is available to 
producers in the formulated feed grade product called "Micro-Aid." This 
same product has also been used in beef cattle and poultry rations as a 
growth promoter and has been used in confinement swine manure pits to 
reduce ammonia levels and sludge build-up. Sarsaponin is also the same 
ingredient that is used to make root beer foam. Both Purdue University 
and South Dakota State University have evaluated sarsaponin as a growth 
promotant in swine diets. The results, however, are not consistent between 
the two studies. · 

In the Purdue study, the optimum level of Micro-Aid to add per ton of 
complete feed appeared to be four pounds (this amount provides 2 oz., or 
62.5 ppm, sarsaponin). At this level in the feed, their results indicated 
a trend in improved average daily gain and in feed efficiency. The 
average improvement in gain for all four trials in their study was 4.4%. 
They noted the growth response from sarsaponin was similar to that 
observed when tylosin was added to the diet. They also reported that the 
growth response due to Micro-Aid appeared to be greater as floor space 
per pig was reduced from 9.6 to 7.7 sq. feet. The feeding of Micro-Aid 
resulted in no adverse effects on carcass merit. Conversely, the South 
Dakota study did not see any advantage for the addition of sarsaponin to 
growing-finishing diets. They also included four pounds (or 2 oz. 
sarsaponin) of Micro-Aid per ton of complete feed and reported no signifi
cant difference in daily gain or feed efficiency. The pigs in the South 
Dakota study were grouped 10 per pen and allowed 6 sq. ft./pig. 

More study is necessary, but at this point it is questionable whether or 
not adding sarsaponin to swine diets will bring about any improvement in 
growth performance or be cost effective. 

Ivermectin - An Antiparasitic Agent 

A new group of antibiotic compounds known as avermectins have shown 
excellent activity as broad-spectrum antiparasitic agents for use in 
swine. Ivermectin is the generic name, and it is an extremely potent 
drug which can be administered to swine either orally or by injection. 



Doses are given in micrograms per kilogram (mcg/kg) of body weight. These 
levels are 1000 times smaller than the milligram per kilogram (mg/kg) 
dosages connnonly used for most drugs in treating swine. Ivermectin 
compounds are cleared rapidly from the animal's system. In order to estab
lish long-term drug levels, Ivermectin compounds are formulated with 
special carrying solutions that allow them to remain in the animal's body 
for a suitable length of time in order to affect the parasites. 

The first Ivermectin compound was recently approved by F.D.A. for sale in 
the United States. It is manufactured and marketed by Merck and Co., Inc., 
as an injectable compound for treatment of parasites in horses. The 
equine formulation has not been tested for duration of Ivermectin levels 
in pigs and should not be used for swine. Recently, pigs of all ages and 
both sexes have been used in Ivermectin studies to determine the best 
carrier for the compound, the proper dose level, and its efficacy and safety 
as an antiparasitic agent. It has been found that a subcutaneous injection 
in the nect at a dose level of 300 mcg/kg was 95-100% effective against 
natural and induced infections of most internal parasites, including 
ascarids (roundworms). Also, Ivermectin was 100% effective against mange 
and lice within 14 days after treatment. No adverse reactions were 
observed in any of the pigs in these studies. A New Animal Drug Application 
has been filed with the U.S. Food and Drug Administration for an Ivermectin 
injection for swine. A number of international filings have also been made, 
and the product has already been approved for use in New Zealand. 

Currently, Ivermectin is awaiting approval for use in swine. It indeed 
does appear to be a promising drug for swine to control parasites. However, 
it will not be a cheap product, as it is estimated to cost about $5.00 per 
sow. 

Upcoming Events 

Dec. 15, 1983 Swine Health Clinic - Worthington (Coliseum Ballroom) 

Dec. 19, 1983 Central Minnesota Swine Seminar - St. Cloud (Holiday Inn) 

Jan. 10, 1984 Minnesota Swine Day Program - Waseca (So. Exper. Station) 

Jan. 11, 1984* Minnesota Swine Day Program - Marshall (Marshall Inn) 

Jan. 11, 1984* Minnesota Swine Day Program - Luverne (VFW Hall) 

Jan. 12' 1984 Minnesota Swine Day Program - Morris (Edson Hall, U of M) 

Jan. 19-20, 1984 Minn. Pork Producers Assoc. Conference - Bloomington 
(Radisson South) 

* Speakers will rotate between Marshall and Luverne locations. 

Prepared by Jerry D. Hawton, Extension Swine Nutritionist 
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