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Abstract 
Corn is widely acknowledged as the primary energy source in commercial animal diets worldwide, 

primarily due to its consistent and high nutritional value for livestock. However, concerns arise regarding the 

potential effects of various factors such as genetics, agronomic conditions, composition, and processing on 

nutrient variability. Agricultural biotechnology has paved the way for developing new crop varieties with 

improved characteristics, including resistance to pests, tolerance to herbicides, and enhanced quality traits. This 

study aimed to assess the performance, carcass yield, characteristics, and health parameters of pigs fed with corn 

hybrids. The review findings indicate no significant differences observed in these parameters between pigs fed 

with genetically modified (GM) or non-GM corn, as reported in various studies. In conclusion, the research 

suggests that the specific type of corn utilized in pig diets does not significantly affect pig health or 

performance, including growth and feed efficiency. Therefore, it assures that incorporating genetically modified 

maize into pig diets does not lead to noticeable clinical symptoms. 
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Introduction 
Swine farmers across the globe aims to get sustainable income (Das et al,. 2021). Low cost feed but 

yielding high productivity is the need of hour for making swine husbandry profitable (Niyazov et al 2020). 

Maize, widely acknowledged as a valuable source of nutrition for humans and animals worldwide (FAO, 2012), 

is the second most significant biotech crop, surpassing glyphosate-tolerant soybeans in terms of genetic 

alterations (James, 2010). As such, the development and enhancement of economically viable varieties of 

genetically modified (GM) maize hold substantial importance across various domains. The utilization of GM 

insect-resistant maize, for instance, experienced a remarkable surge over the past 15 years, accounting for 24.6% 

of global maize output in 2010 (James, 2010). The prevalence of insect-resistant GM maize, predominantly 

achieved through the expression of the Cry1Ab transgenic protein derived from Bacillus thuringiensis 

(commonly referred to as Bt maize), has played a pivotal role in safeguarding crops against insect damage. 

Moreover, the cultivation area dedicated to GM crops has expanded exponentially, reaching 148 

million hectares globally in 2010, a staggering 87-fold increase (Walsh et al., 2011). Consequently, the 

acquisition of entirely non-GM commodities has become increasingly challenging and costly. This predicament 

has led numerous farmers to convert their conventional corn farms into transgenic corn farms, driven by the 

desire to improve crop yield and productivity. 

Genetic engineering has introduced several prominent agronomic features, namely herbicide tolerance, 

insect resistance (Bt), and the combination of both traits (James, 2010, Walsh et al., 2011). These genetic 

modifications hold the potential to enhance agronomic production, especially during insect infestations, by 

obviating the need for extensive insecticide application and by employing cost-effective broad-spectrum 

herbicides for weed management (Bertoni, 2005). Consequently, these advancements contribute to reducing 

production costs and increasing efficiency. 

However, the escalating utilization of GM crops in human consumption and as feed for livestock, 

particularly meat and milk- producing animals, has sparked public concerns (Paparini and Romano- Spica, 

2004). These concerns primarily revolve around potential risks associated with health, such as perceived threats 

to human well-being, the development of toxicity, allergic reactions to transgenic proteins, and the transfer of 

antibiotic resistance from plants to bacteria within the human gastrointestinal system (Bertoni and Marsan, 

2005). Additionally, environmental apprehensions encompass issues such as gene transfer from GM crops to 

native plant species, biodiversity loss, and the impact of GM crops on non-target organisms (Moses, 1999, 

Malarkey, 2003, Hug, 2008). In the Philippines, several corn hybrids are currently cultivated, including Bt MON 

810, nk603, Bt 11, DAS 59122-7, DAS-Ø15Ø7-1 

(TC1507), and MON 863. These hybrids have been developed with specific genetic modifications to 

confer traits such as insect resistance or herbicide tolerance. Bt MON 810, for example, contains a gene from the 

bacterium Bacillus thuringiensis (Bt) that produces a toxin lethal to certain pests. nk603, on the other hand, is 

engineered for herbicide tolerance, allowing farmers to control weeds effectively. Bt 11, DAS 59122-7, DAS-

Ø15Ø7-1 (TC1507), and MON 863 also possess insect resistance traits. These corn hybrids have been adopted 

by farmers in the Philippines to improve crop yields and manage agricultural challenges (GM Crop Events List - 

GM Approval Database | ISAAA.Org, 2023). 

The objective of this review is to comprehensively examine the variations in growth performance, 

carcass yield, and health parameters observed in pigs when exposed to different types of corn hybrids. 

This literature review is from different academic research papers. After collecting the articles, analyze 

each one by breaking it down and identifying the important information and then synthesize and identify the 

conclusions that can be drawn. 

Genetically Modified (GM) or hybrid crops have been authorized for use as food and/or feed in many 

countries based on those countries’ criteria for safety assessment. GM corn is one of the most extensively 

cultivated GM plants. Thirty varieties, including 14 stacked GM corn, have been authorized by the European 

Commission (EC). These varieties and countries that are allowed to consume GM crops for livestock are shown 

in Table 1.  

Effect of different corn hybrids on the growth performance of swine 
Live Weight 

Live weight is an essential pig index, and measuring the weight of pigs quickly and precisely can 

immediately evaluate the development and health state of pigs and identify the feed absorption rate of pigs. It 

can also assist in individually rearing pigs with varied nutritional statuses to get the highest feed utilization rate 

and the greatest growth management (Chen et al., 2023). The entire procedure is time-consuming and arduous, 

and the inaccuracy of manual measurement is significant, necessitating human and animal interaction, which 

readily leads to disease transmission. Because of this, it is necessary to follow safety protocols to prevent these 

consequences. Moreover, it is often essential to use sedatives and other pharmaceuticals to assist, which put pigs 
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under a lot of stress, interferes with everyday routines like feeding and mating, and even causes pigs to die 

suddenly, resulting in huge economic losses (Alsahaf et al., 2018, NRC, 1998). 

Bt MON810 maize, a genetically modified corn developed by Monsanto Company, incorporates a 

modified form of the Cry1Ab toxin from Bacillus thuringiensis (Schnepf et al., 1998; Crickmore, 2005, 

Broderick et al., 2009). This alteration enables the maize plant to resist damage caused by the European maize 

borer. The Cry1Ab toxin affects the intestinal cells of the borer larvae, leading to disruptions in their intestinal 

lining and eventual mortality. Importantly, research suggests that this toxin does not pose a threat to mammals, 

birds, reptiles, and amphibians due to the absence of specific receptors in their intestinal tracts that would 

interact with the toxin and cause toxicity (Schnepf et al., 1998). Furthermore, the Cry1Ab protein lacks 

similarities with allergenic proteins and is effectively broken down in simulated gastric conditions (EFSA, 

2008). Alongside these modifications, Bt MON810 GMO corn encompasses various genetic traits, including 

glyphosate herbicide tolerance, lepidopteran insect resistance, and antibiotic resistance, each accomplished 

through distinct genes (GM Crop Events List - GM Approval Database | ISAAA.Org, 2023). These 

modifications allow the corn to combat lepidopteran insects, resist glyphosate herbicides, and metabolize 

antibiotics, providing enhanced crop protection and management options. 

These findings are particularly significant considering the increasing use of genetically modified crops 

in animal feed formulations. The ability to assess and understand the potential impacts of such crops on 

livestock performance is crucial for farmers, animal nutritionists, and industry professionals. Bt MON810 GMO 

corn is engineered to resist damage from the European maize borer, an insect pest that can cause significant 

harm to maize crops. On the other hand, nk603 GMO corn has been developed to possess glyphosate herbicide 

tolerance through the incorporation of a modified protein called modified maize enzyme 5- 

enolpyruvylshikimate-3-phosphate synthase (mEPSPS). This modification allows the corn plants to withstand 

glyphosate-based herbicides, which are commonly used for weed control in agricultural settings. 

Additionally, the broader approval of nk603 GMO corn as a feed ingredient in various countries 

compared to Bt MON810 GMO corn reflects a higher level of acceptance and regulatory authorization for 

nk603. This indicates that nk603 has undergone rigorous testing and evaluation, ensuring its safety for use in 

animal feed. These regulatory considerations further contribute to the understanding and acceptance of 

genetically modified crops in livestock production (Fischer et al., 2002). 

The Bt 11 corn variety was genetically modified to possess insect resistance and herbicide tolerance 

traits. It was achieved by introducing the cry1Ab gene from Bacillus thuringiensis and the pat gene from 

Streptomyces viridochromogenes through direct DNA transfer (Agbios, 2003; Koziel et al., 1993). The cry1Ab 

gene produces the cry1Ab protein, which controls the European corn borer, while the pat gene regulates the 

production of phosphinothricin N-acetyltransferase (PAT), an enzyme that breaks down the herbicide glufosinate 

(Agbios, 2003). Studies have shown the presence of cry1Ab proteins in various parts of the corn plant, including 

leaves, roots, pollen, and kernels (US EPA, 2000). Bt 11 corn is a genetically modified corn developed by 

Syngenta, providing resistance to Glufosinate herbicide and Lepidopteran insects through the expression of the 

bacterial Bt toxin (GM Crop Events List - GM Approval Database | ISAAA.Org, 2023). 

Regarding their resistance to the European corn borer, 39WM27 corn, and 39W54 corn are genetically 

modified corn varieties. They have been genetically engineered to incorporate the Cry 3Bbl protein derived 

from Bacillus thuringiensis, a bacterium. This protein exhibits toxicity against the European corn borer, 

potentially offering a means to reduce the reliance on insecticides for controlling this pest (MAFRI, 2004; Hyun 

et al., 2005). 

The 59122 variety of corn, known as DAS59122-7, possesses resistance to corn rootworms. It was 

developed through genetic modification, incorporating the cry34Ab1 and cry35Ab1 genes from Bacillus 

thuringiensis (Bt) Berliner strain PS149B1 and the phosphinothricin acetyltransferase (pat) gene from 

Streptomyces viridochromogenes. The expression of Cry34Ab1 and Cry35Ab1 proteins within the plant 

provides protection against coleopteran pests, specifically corn rootworms. Additionally, the presence of the PAT 

protein in DAS59122-7 corn enables the plant to tolerate herbicides containing glufosinate-ammonium as the 

active ingredient. This genetically modified corn, developed by Monsanto Company, exhibits traits of 

Glufosinate herbicide tolerance and Coleopteran insect resistance. The various genes present in this GMO maize 

function differently, with cry34Ab1 targeting and destroying the midgut lining of coleopteran insects, 

particularly maize rootworms, and counteracting the herbicidal effect of glufosinate (phosphinothricin) 

herbicides (GM Crop Events List - GM Approval Database | ISAAA.Org, 2023). 

Victor Raboy, a plant breeder at Montana State University, made a significant discovery of low-phytate 

genes that can suppress the production of phytic acid in corn kernels while maintaining phosphorus levels (Low- 

Phytate Corn Works for Finishing, 2011). This breakthrough led to Pioneer Hi-Bred International, a prominent 

seed company, incorporating these genes into their hybrid corn varieties. Phytic acid, or phytate, constitutes a 

substantial portion (around 60-80%) of the phosphorus in corn. However, pigs and poultry lack the necessary 

digestive enzyme, phytase, to effectively break down phytate. Consequently, the unutilized phosphorus passes 

through their digestive systems and is excreted in manure, posing potential environmental concerns. 
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Including low-phytate corn in animal diets addresses this issue by reducing the need for additional 

phosphorus supplementation. Research conducted at the University of Kentucky involving growing and 

finishing pigs demonstrated that diets containing low-phytate corn and soybean meal, with a slight reduction in 

total phosphorus compared to regular diets, yielded comparable performance and bone mineralization to pigs fed 

standard corn-soybean meal diets (Low-Phytate Corn Works for Finishing, 2011). 

The genetically modified corn variety known as DAS-Ø15Ø7-1 (TC1507) contains the cry1F gene 

derived from Bacillus thuringiensis var. aizawai and the phosphinothricin acetyltransferase (pat) gene from 

Streptomyces viridochromogenes. This corn variety was developed by collaborating with Pioneer Hi-Bred 

International Inc. (Johnston, IA) and Dow AgroSciences LLC (Indianapolis, IN). The cry1F gene produces the 

Cry1F protein, which exhibits insecticidal properties against various pests such as European corn borer, 

southwestern corn borer, fall armyworm, black cutworm, corn earworm, and western bean cutworm (Catangui 

and Berg, 2006). The expressed PAT protein also provides tolerance to glufosinate-ammonium herbicides, such 

as Liberty (Bayer AG, Leverkusen, Germany), within the plant. The commercial name for the TC1507 corn with 

these traits is Herculex I. The effect of providing genetically modified (GM) crops to pigs on growth 

performance is shown in Table 2. 

In general, the lack of significant differences in the body weights of pigs fed with various genetically 

modified corn varieties, including Bt MON810, nk603, 39WM27, 39W54, Bt 11, DAS-59122-7, Low-phytate, 

DAS-Ø15Ø7-1 (TC1507), and conventional corn, indicates that these corns can be safely incorporated into 

animal feed without negatively impacting pig growth. These findings contribute to a wider understanding of the 

safety and suitability of genetically modified crops in animal farming. They enable informed decision-making 

and promote sustainable practices in livestock production. 

Average Daily Gain, Average Daily Feed Intake, Gain to Feed Ratio 

Pigs are omnivorous creatures, and consuming feed is crucial to their growth, development, and general 

health. Pigs must get the proper diet to suit their needs for growth, reproductive efficiency, and illness resistance 

(Stein & Shurson, 2009). Additionally, pigs' intake of feed is affected by several variables, including age, sex, 

genetics, environment, and management techniques. Younger piglets consume more feed per unit of body 

weight than older pigs do. Similarly, male pigs often eat more feed than female pigs do, especially while they 

are growing. As certain breeds of pigs have a larger capacity for feed intake than others, the genetics of the 

animal can have a significant impact on feed intake (Fang et al., 2019). The environment in which pigs are kept 

has an impact on how much feed they consume. A pig's appetite can be influenced by conditions including 

temperature, humidity, ventilation, and illumination. Feed intake is significantly influenced by good 

management techniques, including feed availability and quality, feeding schedules, and feeding systems 

(Patience et al., 2015). 

Numerous factors, including genetic traits and environmental factors, can impact the nutritional 

composition of corn. Genetic selection can have varying effects on important heritable parameters such as 

kernel weight, volume, endosperm type, degree of damage, density, and kernel breakage (Melo-Durán et al., 

2021). Genetic diversity can also lead to variations in the nutritional and anti-nutritional components of corn 

(Reynolds et al., 2005). The presence of anti-nutritional factors in corn, such as non-starch polysaccharides 

(NSP), can have an impact on the availability of vital nutrients, thereby reducing their digestibility and 

subsequently affecting the performance and digestibility of pigs. The effect of providing genetically modified 

(GM) crops to pigs on average daily gain, average daily feed intake, gain to feed ratio are shown in Table 3. 

MON 863, developed by Monsanto Company, possesses traits of Coleopteran insect resistance and 

antibiotic resistance. Overall, several studies consistently demonstrate that the type of corn used in pig diets 

does not have a significant impact on average daily gain (ADG), average daily feed intake (ADFI), and gain to 

feed ratio (G: F). While there may be some minor variations in specific phases or interactions with gender, 

overall there were no significant performance differences observed between pigs fed different corn varieties, 

including transgenic and non-transgenic hybrids. These findings provide reassurance that pigs can be fed a 

variety of corn types without compromising their growth and feed conversion efficiency. 

Carcass yield 

The carcass weight and characteristics of pigs are important factors in determining the quality and 

value of pork products. The weight of pig carcasses at slaughter can vary based on factors such as breed, 

genetics, age, and management practices. Conformation, referring to the overall shape and muscling, plays a 

crucial role, with well-developed muscling indicating better meat yield and quality. Fatness is another important 

characteristic, that impacts the flavor, juiciness, and tenderness of pork. Evaluating fatness involves measuring 

back fat thickness and assessing fat distribution. Additionally, the overall meat quality of pork, including 

tenderness, juiciness, color, and flavor, is assessed through sensory attributes and objective measurements. 

Understanding the carcass weight and characteristics of pigs is essential for pork producers to ensure desirable 
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meat quality and profitability (Nielsen et al., 2020). The effects of providing modified (GM) crops to pigs on 

carcass yield are shown in Table 4. 

Table 1. Varieties of GM Corn and consuming countries for feed 

GM Corn varieties Livestock Country Reference 

Bt and BtHT corn Pigs, quail 

& chicken 

Philippines Afidchao et al, 2014; Torres et 

al, 2022; Gatdula et al, 2023 

Bt 176 corn Chicken European countries Aeschbacher et al, 2005 

Bt11 Hybrid Corn (N7070Bt, e NC2000 

corn) 

Chicken United States 

countries 

Brake et al, 2003 

GM soy and GM corn (NK603, MON863 

and MON810) 

Pigs USA Carman et al, 2013 

Bt MON810 Pigs Ireland Buzoianu et al, 2020 

Table 2. The effect of providing genetically modified (GM) crops to pigs on growth performance 

GM Crop Production 

Stage 

Studied 

health 

parameters 

Results  References 

Bt 11 corn and conventional corn pigs live b wt no significant differences between 

the two groups 

Custodio et al. 

(2006) 

39WM27 corn and 39W54 corn growing 

pigs 

live b wt  no significant disparities between 

the two groups of pigs. 

Opapeju et al. 

(2006) 

Bt MON810 GMO corn and 

conventional corn 

pigs pig b wt no significant differences in body 

weights between the two groups 

Walsh et al. 

(2011) 

Bt MON810 GMO corn, nk603 GMO 

corn, and conventional corn 

pigs pig body 

weights 

does not adversely affect pigs Hyun et al. (2004) 

DAS-59122-7 pigs live b wt  no significant differences Stein et al. (2009) 

transgenic maize with different levels 

of fumonisin B1 (a mycotoxin) and 

deoxynivalenol 

piglets live b wt higher ultimate live weight Piva et al. (2001) 

different hybrid known as low-phytate 

corn 

pigs final body 

weight 

did not experience any negative 

effects on their final body weight 

Spencer et al. 

(2000) 

DAS-Ø15Ø7-1 (TC1507), and 

conventional corn 

pigs final body 

weight 

No differences among treatment 

groups 

Stein et al. (2009) 

 

Table 3. The effect of providing genetically modified (GM) crops to pigs on average daily gain, average daily 

feed intake, gain to feed ratio 
GM Crop Production  Stage Results  References 

DK647, nk603 and 

RX740 corn. 

Piglets, growing 
periods and finishing 

periods 

did not have a significant impact on the average daily gain 
(ADG), average daily feed intake (ADFI), or gain-to-feed ratio 

(G: F). 

Hyun et al. (2004) 

DK647, RX670, and 

RX740 

Piglets, growing 

periods and finishing 
periods 

no significant effect of the corn type on the G: F ratio during the 

overall growth period. 

Bressner et al., 2002 

MON 863, DK647, 

RX670, and RX740 

four growth phases. no significant interaction between diet and gender in terms of 

growth performance measurements (ADG, ADFI, or G: F) 

Hyun et al. (2005) 

Bt 11 corn and 

conventional corn 

pigs did not have a significant impact on the average daily feed intake 

(ADFI) or average daily gain (ADG) of the pigs. 

Custodio et al. (2006) 

GM maize and non-GM 

maize 

pigs no significant differences in food consumption, average daily 
weight gain, or feed conversion efficiency among different 

groups of animals during the initial 14 days of the experiment. 

However, from days 14 to 30, pigs fed a diet containing 
genetically modified (GM) maize consumed slightly more food 

and had a slightly less efficient feed conversion compared to 

those fed a non-GM maize diet. 

Walsh et al. (2011) 

DAS-Ø15Ø7-1 

(TC1507 

pigs no significant differences were observed in ADG, ADFI, and G: 
F between pigs fed diets based on barley and those fed diets 

based on either of the two corn hybrids. 

Opapeju et al. (2006); 
Spencer et al. (2000) 
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Table 4. The effects of providing modified (GM) crops to pigs on carcass yield 

GM Crop Carcass part Results  References 

DK647, nk603 and RX740 

corn. 

carcass The first study, Study 1, revealed that the type of corn had no 

significant impact on any of the carcass measurements. 

Furthermore, there were no significant differences observed 

among the corn types in terms of TOBEC (Total Body Electrical 

Conductivity) measurements, which is a technique used to 

estimate body composition in pigs. 

Hyun et al. 

(2004) 

type of corn and gender 

(DK647, nk603, and 

RX740 corns) 

longissimus 

muscle area 

Specifically, barrows fed the DK647 corn exhibited a smaller 

longissimus muscle area compared to those fed the nk603 

hybrid corn. Conversely, gilts fed the DK647 corn had a larger 

longissimus muscle area compared to those fed the nk603 and 

RX740 corns. However, when measuring the longissimus 

muscle area on the carcass itself, there was no interaction 

between corn type and gender 

(Rentfrow et 

al., 2003) 

DK647 corn cold carcass no effect on the cold carcass weight of barrows (Reuter et al., 

2002) 

MON 863 corn carcass 

weight and 

characteristics 

no significant interactions were found between diet and gender, 

and no significant differences in carcass measurements were 

observed among the different corn varieties. The only minor 

difference observed was in the color of the longissimus muscle, 

where there was a slight variation between the corn types, albeit 

within the acceptable range. 

Hyun et al. 

(2005) 

Bt 11 corn carcass 

weight and 

characteristics 

no significant differences in carcass characteristics were 

observed except for a slight difference in longissimus muscle 

color. 

Custodio et 

al. (2006) 

barley and 39WM27 diets carcass 

weight and 

characteristics 

found no significant differences in carcass characteristics 
between pigs 

Opapeju et al. 

(2006); Carr 

et al. (2005) 

GM barley and corn diets carcass wt. &  

characteristics 

found no significant differences in carcass characteristics 

between pigs 

Carr et al. 

(2005) 

DAS-Ø15Ø7-1 (TC1507) 

corn 

carcass 

measurements 

were observed 

between sex 

Barrows had higher back fat thickness compared to gilts, which 

aligns with the findings from previous studies. Conversely, gilts 

had larger loins, a higher proportion of fat-free lean, and a 

greater percentage of lean meat compared to barrows. These 

results highlight the substantial gender differences in carcass 

characteristics, with gilts generally exhibiting more desirable 

traits in terms of lean meat yield. 

Stein et al. 

(2009) 

Study by Hyun et al. (2004) there is interesting observations regarding gender differences. It was found 

that barrows, which are castrated male pigs, had higher TOBEC measurements for hot carcass weight, shoulder 

weight, and total lean weight compared to gilts, which are female pigs. On the other hand, gilts exhibited a 

higher percentage of primal cuts and fat-free lean compared to barrows. These findings were consistent with 

previous studies reported by Gu et al. (1992), Cisneros et al. (1996), and Unruh et al. (1996), which also 

showed that gilts tend to have a higher percentage of primal cuts compared to barrows. The higher shoulder 

weight observed in barrows in the current study was attributed to their higher slaughter weight compared to 

gilts. Additionally, previous research by Cromwell et al. (1993), and Unruh et al. (1996) indicated that gilts tend 

to have a higher percentage of lean in their carcasses compared to barrows when they reach a similar slaughter 

weight. 

Interestingly, the fat-free lean gain, as determined using TOBEC measurements, was not influenced by 

either the gender of the pigs or the type of corn used. Moreover, most studies have found comparable rates of 

lean growth between barrows and gilts, further supporting the notion that carcass characteristics are more 

closely related to gender differences rather than the type of corn in the diet. 

In both studies, it was consistently observed that barrows had a higher back fat thickness compared to 

gilts. These findings align with the results of previous studies conducted by Cromwell et al. (1993), and Hahn et 

al. (1995). However, interestingly, in those experiments, gilts exhibited a larger longissimus muscle area than 

barrows, which contrasts with the results of the present studies. The absence of a gender effect on the 

longissimus muscle area could be partially attributed to differences in the live weight at the time of slaughter 

between barrows and gilts. However, when the live weight at slaughter was included as a covariate in the 

analysis, it eliminated the gender difference in carcass yield and longissimus muscle area, suggesting that 

gender-related differences in growth rate and body composition play a significant role. 
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Table 5. The effects of providing modified (GM) crops to pigs on health parameters 

GM Crop GM 

Traits* 

Production     

Stage 

Studied health 

parameters 

Results  References 

Bt maize 
(Nk603, MON 

863, MON810) 

and RR soybean 

GP, L, A Weaned 
piglets 

Serum biochemistry, 
histopathology, organ 

weight 

Higher level of severe inflammation in the stomach 
and higher uterus weight in GM fed animals 

Carman et al., 
2013 

Bt maize (810) GP, L, A 28-day old 
piglets 

Serum biochemistry, 
histopathology, organ 

weight, 

gastrointestinal 
microbiota 

Lower spleen wt, greater duodenal crypt depths, lower 
villus height/crypt depth ratios, higher urea conc on d 

0, lower creatinine conc. on d 30, and higher aspartate 

aminotransferase conc on    d 115, higher faecal 
Enterobacteriaceae and faecal total anaerobe counts in 

piglets born to GM-fed sows; higher ileal total 

anaerobe counts in GM-fed piglets; differences in 
relative abundance of  faecal microbiota between 

piglets born to GM-fed sows and piglets born to 

control sows, as well as between GM-fed piglets and 
piglets fed isogenic maize 

Buzoianu et al., 
2013a; Buzoianu 

et al., 2013b 

Bt maize 

(MON810) 

GP, L, A 35-day-old 

male pigs 

Immune response, 

histopathology, 

serum biochemistry, 
organ weight 

Lower IFNγ production from PBMC in GM-fed 

animals 

Walsh et al., 

2011; Walsh et al., 

2012a 

Bt maize 
(MON810) 

GP, L, A 35-day old 
pigs 

Immune response Higher IL-4 and IL-6 production from isolated 
splenocytes in GM- fed animals; higher IL-4 

production from isolated intraepithelial and lamina 

propria lymphocytes in GM fed animals; lower 
proportion of B cells and macrophages in ileum of 

GM-fed pigs; higher proportion of CD4+ T-cells in 

ileum of GM-fed pigs 

Walsh et al., 2011 

Bt maize 
(MON810) 

GP, L, A 40-day old 
male pigs 

Haematology, 
immune response, 

histopathology, 

serum biochemistry, 
organ weight, 

gastrointestinal 

microbiota 

Differences observed in leukocyte, lymphocyte, and 
monocyte counts, and serum and urine biochemistry, 

but not consistently differentiating between GM-fed 

and control animals 

Buzoianu et al., 
2012a; Buzoianu 

et al., 2012b; 

Walsh et al., 
2012b 

Bt maize (CBH 
351 Starlink) 

GF, L, A 3-month old 
pigs 

Haematology, serum 
biochemistry, 

histopathology 

Higher blood urea nitrogen in GM- fed animals; lower 
glucose levels in GM-fed animals 

Yonemochi et al., 
2010 

Bt maize 

(MON810)   &RR 
soybean (MON-

40- 30-2) 

GP, L, A Fattening 

pigs 

Haematology 

Histopathology 

No effect of GM feed observed Bednarek et al., 

2013 
Reichert et al., 

2012 

Bt maize 

(MON810) and 
RR soybean 

(MON-40- 30-2) 

GP, L, A Pregnant 

sows and 
offspring 

Haematology No effect of GM feed observed Swiatkiewicz et 

al., 2013 

Bt maize 

(MON810) and 

RR soybean 

(MON-40-30-2) 

GP, L, A Sows Haematology No effect of GM feed observed Bednarek et al., 

2013 

Bt maize 

(MON810) 

GP, L, A Nulliparous 

sows and 
offspring 

Haematology, 

immune response, 
serum biochemistry, 

gastrointestinal 

microbiota, organ  wt 
(offspring only) 

Higher blood monocyte count and percentage, and 

lower granulocyte   percentage on day 110 of gestation in 
GM fed animals; lower percentage CD4+CD8+ T 

lymphocytes in GM-fed animals; lower granulocyte 

count and percentage at birth in offspring from GM-
fed animals. 

Buzoianu et al., 

2013b; Walsh et 
al., 2013 

GM Traits: GP: Glyphosate herbicide tolerance; L: Lepidopteran insect resistance; A: Antibiotic resistance; GL: Glufosinate herbicide 

tolerance 

In summary, the type of corn used in pig diets does not appear to have a significant impact on carcass 

weight, yield, back fat thickness, and most muscle characteristics. Gender differences, on the other hand, play a 

more substantial role in determining carcass traits, such as primal cuts, fat- free lean, longissimus muscle area, 

and back fat thickness. While slight variations in muscle color and longissimus muscle area were observed 

among different corn types, these differences were relatively small and unlikely to have practical implications in 

terms of carcass quality and composition. 

Health Parameters 

Significant differences in health parameters were observed between animals fed genetically modified 

(GM) diets and control animals. The most pronounced effects were seen in animals, particularly pigs, that were 
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fed GM maize. However, when animals were fed a diet containing both GM maize and GM soybean, fewer 

health effects were observed compared to a diet consisting of GM maize alone. In combined diets, effects were 

noted in organ weight, histopathology, and the immune response. Conversely, GM maize-only diets exhibited 

effects in all health parameters except clinical examination. These findings suggest that GM maize may have a 

greater impact on health parameters compared to GM soybean, and that the combination of GM crops in the diet 

may mitigate some of the observed effects (De Vos and Swanenburg, 2017). The effects of providing modified 

(GM) crops to pigs on health parameters are shown in Table 5.  

Conclusion 

The research indicates that feeding genetically modified (GM) corn varieties to pigs, including Bt 

MON810, nk603, 39WM27, 39W54, Bt 11, DAS-59122-7, Low-phytate, and DAS-Ø15Ø7-1 (TC1507), does 

not harm pig growth parameters. These findings support the safe incorporation of GM corn into animal feed, 

allowing informed decision-making and promoting sustainable practices in livestock production. The absence of 

significant differences in growth, feed efficiency, and carcass traits between pigs fed different corn varieties, 

including transgenic hybrids, suggests that the type of corn used does not significantly affect pig health or 

performance. Overall, the research assures that feeding GM maize to pigs does not result in noticeable clinical 

symptoms. 
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