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ABSTRACT

This study was conducted to evaluate the safety of herbicide-resistant rice, a genetically modified organism (GMO)
developed by the Rural Development Administration, in Sprague-Dawley rats. The nutrient content of herbicide-
resistant polished and brown cooked rice was compared with that of conventional Ilpum polished and brown cooked
rice to assess composition equivalence. Compositional analysis was performed to measure proximates, fiber, and
minerals before animal feeding. Growing male rats were fed one of the following four diets for six weeks: Ilpum
polished cooked rice (IP) and Ilpum brown cooked rice (IB) as a non-GMO and herbicide-resistant polished cooked
rice (GP) and brown cooked rice (GB) as a GMO. We checked clinical symptoms (anorexia, salivation, diarrhea,
polyuria, anuria, fecal change) every day, food intake, change of body weight twice a week, and serum biochemistry
and organ weights after 6 weeks of experimental feeding among the four groups. Nutrient content of the herbicide-
resistant rice was similar to that of the non-transgenic contro] and was within the published range observed for non-
transgenic rice. We could not find any significant difference in the above-mentioned items as the index to be checked in
the animals fed the GMO. These results suggest that the nutrient content of genetically modified herbicide-resistant rice
is compositionally equivalent to that of conventional Ilpum rice and that growing male rats fed herbicide-resistant rice
are no different from those fed llpum rice, non-GMO for 6 weeks. (Korean J Nutrition 36 (10) : 1030 ~1035, 2003)

KEY WORDS : GMOs, herbicide-resistant rice, nutritional safety, sprague dawley rats.
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o] wu), gu)) 9} Aolg 7] APTEANA 673 A
AP (ad libitum) 02 FoIskch
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FFoly, dule dE 84~9.0%, AW 2.4~25%,
ZHF 1.5%, 3% 1.7~1.9% 1812 &35 85~86%
FFog Yehgth gukzlog oo winjpo) gl
A8 245 2 3R gedo] By galE §o) A

By, 4F (Non GMO) ¥ AzxA A EF (GMO)
Alolof o ol AjolE HolA= st
2. s

UEF (Non—-GMO) 2 AzAl AZY FF GMO)
Wo]g Hu)2olE 719 R A A 653t FA}
Re o, AR HY FF FEA AL, GMO) 9] o]

Y GrlEe TP LE YET AE JREEL A
& 52 otk 2T A4l FoIE U4 B4
2 AR YIFY (1492, 3 FY, A, the, B
s, W ool BATA ik
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Table 1. Nutrients contents in different kinds of rices
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Table 2. Cornposition of experimental diets (g/kg diet)
Contents P" 1B GP GB
Rice 6207 620.7 620.7 620.7
Corn starch 56.4 85.7 71.2 90.3
Casein 156.5 147.8 141.0 144.1
Soybean oil 67.9 55.1 68.5 53.9
a -cellulose 485 407 48.6 1.0
Mineral Mix 35.0 35.0 35.0 35.0
Vitamin Mix 100 100 100 10.0
L-cysfine 3.0 3.0 3.0 3.0
Choline chloride 20 20 20 20

IP (lpum polished rice, Non-GMO), 1B (Iloum brown rice, Non-
GMO), GP (GMO, polished rice), GB (GMO, brown rice)

Table 3. Food intake and body weight of growing male rats fed
experimental diefs

,  Foodintake Body weight
Groups (/) Initial () Final (@)
IP 146 £ 057 672+ 30% 2120 = 1N.7%
B 143 £ 0.7 651 +24 2022 + 209
GP 14.6 + 09 662+ 25 207.9 + 18.8
GB 156 + 0.4 668 + 2.4 2307 £ 192

TP (pum polished rice, Non-GMO), IB (llpum brown fice, Non-
GMQO), GP (GMO, polished rice), GB (GMO, brown rice)
 Values are mean * SD. NS: not significant

Rices Carbohydrate  Protfein Fat Fiber Ash Ca P Fe Mg n

(%) (mg%)
llpum, polished 91.7 7.0 03 02 0.8 40 234 05 16.4 14
lfoum, brown 86.0 8.4 24 1.5 1.7 5.6 65.6 12 77.0 20
Herbicide-resistant, polished 0.7 8.0 0.3 0.2 0.8 5.1 24.8 0.6 16.7 1.3
Herbicide-resistant, brown 850 9.0 25 15 19 6.5 79.1 1.3 86.7 19
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Table 4. Serum biochermical values of growing male rats fed experimental diets

b Albumin Triglyceride Creatinine Uric acid
Groups (mg/dl) (mg/di) ALT QU/L) BUN (mg/a) (mg/al) (mg/dl)

[ 490 £ 0.49"" 426 +152% 276+ 9.2% 180 + 3.3% 070 £ 0.14"™ 250 + 0.91™
B 4.99 = 0.60 469 + 92 308+ 88 188 £28 0.74 £ 0.1 233 +£0.88
GP 484 + 042 43.3 = 145 262+ 73 17.7 £40 0.69 =011 222 +0.76
GB 5.13 + 0.63 472 £13.7 28.4 £ 10.9 16.6 £ 26 0.68 +0.15 264 = 1.36

7P (lpum polished rice. Non-GMO), IB (llpum brown rice, Non-GMO), GP (GMO, polished fice), GB (GMQ, brown rice)

? Values are mean * SD. NS: not significant

Table 5. Organ weights of growing male rats fed experimental diets (g/100 g Body weight)
Groups" Liver Kidney Heart Spleen Lung
P 6.36 £ 045" 178 + 012" 0.79 + 0.07" 047 005" 129 +£0.16™
B 6.72 = 0.54 1.69 = 0.18 077 £0.10 0.48 + 0.04 123 +0.14
GP 6.58 + 0.63 1.67 = 0.10 0.82 = 0,08 0.47 £ 0.06 126 £0.16
GB 6.83 = 0.50 1.87 £ 0.09 0.89 =0.13 0.50 = 0.06 1.37 £ 0.13

" IP (llpum polished rice, Non-GMO). 1B (Ilpum brown rice, Non-GMO), GP (GMQO, polished rice), GB (GMO, brown rice)

? Values are mean + SD. NS: not significant

Table 6. Histophatological findings considered out of the ordi-
nary in growing male rats fed experimental diets”

Parameter P 1B GP GB

Brain NF NFi NF NF
Hypophysis thymus NF NF NF NF
Lung NF NF NF NF
Heart NF NF NF NF
Liver NF NF NF NF
Spleen NF NF NF NF
Kidney, left NF NF NF NF
Kidney, right NF NF NF NF
Adrendl glond, left NF NF NF NF
Adrenal gland, right NF NF NF NF
Esophagus NF NF NF NF
Stomach NF NF NF NF
Duodenum NF NF NF NF
Jejunum NF NF NF NF
lleurmn NF NF NF NF
~ Cecum NF NF NF NF
Colon NF NF NF NF
Rectum NF NF NF NF
Testis, left NF NF NF NF
Testis, right NF NF NF NF
Salivary gland, left NF NF NF NF
Salivary gland, right NF NF NF NF
Prostate NF NF NF NF
Brain NF NF NF NF

71P (pum polished rice, Non-GMO), IB (llpum brown rice, Non-
GMO), GP (GMO, polished rice), GB (GMO, brown rice)
NF: Not found
A7, #1567 B9 FAE 54 A BE AY
> AMoﬂ 98 Aol QST (Table 5). i %9t 7
AE B 2000 23S 10% F4 =g 89 9 g}
9 ¥77] (Fisher, Histomatic Tissure Processor, 166A)
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