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Effects on the feeds of streptozotocin-induced diabetic rats with a giant embryonic rice on lipid
peroxides level and antioxidative enzyme activites in plasma and liver tissues were investigated.
Along with the experimental periods, all animals in diabetic groups had a lower increase rate in
body weight than the normal control group. A giant embryonic rice-fed group showed a inhibition
in the decrease of body weight, and a increase in feed intake compared to the normal control
group. The organ weights of the diabetic control group were heavier than those of the normal con-
trol while rice-fed groups including the giant embryonic rice-fed group were found to have lower
organ weights, and its blood sugar level was found to be lower than those of the normal group.
Lipid peroxides of the giant embryonic rice-fed animals showed a lower lipid peroxidation values
compared to that of the diabetic control group. Plasma vitamin A and E concentrations of the dia-
betic control group were significantly decreased compared to the normal control while those of the
giant embryonic rice-fed group were found to be significantly higher than those of the diabetic con-
trol. Of the hepatic antioxidative enzymes, SOD activity of the giant embryonic rice-fed group was
higher than that of the diabetic control group. Taken these together, low lipid peroxidation values
and, in contrast, high antioxidative enzyme activities were thought to be a cause for decreasing
hepatic oxidative damages.
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Table 1. Proximate composition of rices (%)
Rices Mositure Protein Fat Ash Carbohydrate Dietary fiber
Rice 12.7 2.0 5.9 0.20 78.4 0.78
Brow rice 11.2 2.5 7.0 1.2 75.4 2.1
Giant embryo 12.2 2.6 72 0.72 729 44
AV Ao dikE Bt SR FUE ERelol & Ha Table 2. Composition of experimental diets (%)
Ao
gol Art. ) Ingredients . CorC-D”  R-DY BR-D”  GER-DY
dubHoz Aol wjotole A AT 5T o Carbohydrate 65 65 65 65
tocopherol, y-oryzanol 2 phytic acid 5 AT|ed E4o B Corn starch (15.47 0 0 0
24 78 A O]O]-—i‘j 719 A S ot & Sucrose (49.7) 0 0 0
Z29 A= - $20) QA A HolA 7 e Rice sources™ 0 (82.9) (82.9) (82.9)
21219 olg)dt Ajujoln]= Adul TEWTh ke BRSH Protein 20 20 20 20
_ Casein (20) (14.2) (17.9) (13.5)
o] /\10}\—10 sk vheF Re o) i == ol&EL A
P N 1 T Sho] 2lel, AAh 5ol “h_ ‘j Rice sources - (5.8) @.n (6.5)
& Al kst A ”% oMol ASS AF3E Fat 5 5 5 5
H} it} olof B odroals Aul EEo uisiA] wiole] =7 Corn oil 5) (3.3) (2.8) (2.6)
7b 2 AuEjelnle why 440“ A Fedstom Arhujoln) Rice sources .7 (2.2) 24
Holo] olgh W 9 7k 23 F AdAuSE g ga (o : ’ ’ ’
s i _ Cellulose” ) (4.4) @1 (12)
Ao n|RE=E HEEe AR
2ol A g% AR Rice sources 0.7) (2.9) (3.8)
Vitamin mix”’ 1 1 1 1
Mz 2 gk Mineral mix® 3.5 35 35 35
DL-methionine 0.3 03 0.3 0.3
AYUEE W Ao], AFPEEL AT 4= 471 ?JZ%(Sprague Choline chloride 0.2 0.2 0.2 0.2
Dawley)S THAMESH B TasheA Qe HeAq 5 Energy (kJ) 1612 1612 1612 1612

HAAFo] 280210 g8l AL ol whet 15vkely AR
(C), FtiZEHC-D), WHHR-D), Hr<HBR-D) ¥ #fuo}
HZH(GER-D)O.Z Wro] cageell §F w4 ARSIt ARS
BHE 2% 2022°C, HFE 50+ 1%, WAF7] 1287 A S
FA BTk Aol AIN-76 2olE AR sl win), &
o], Afajebrle] $hislo] Sle dwdwe] B4 X(Table 1)E
AR A deslE, v -, AR 94 s gt
3 wo] Holwm A7t RS Table 2). AEEE] et

=59 streptozotocin(Sigma Chemicals Co, St. Louis, MO,
USAY2 41418 0.1 M citric acid buffer(pH 4.5)° a1 A
kg A5 & 50mgS FARBK s Fsislth. Ge] &
912 streptozotocing AL 24417 FHE] FE A EEVJU—HQ
2RE AF3 P g Eﬁr/"7:ﬂ(Acctrend GC, Boehringer
Mannheim, Mannheim, Germany)= 738l ©9°] 180 mg/d!

Qly
=

olol AE BT 71T L%_EE? A 2lolZ 6
270 ARSSPEA 13 7o R AR 2] 5| A%

He} JEE Hasisith

AE AFH. 677 2AE 2
27 &, AFs 24381, 1% ketamin hydrochlorideE A%
100g & 02miE E7fo] FAlsto] vEAIZTE Heparin(1000
wit/m/ 7 E AR B tiemo 2 9e g9e A
std gt €S B A7 WE BaEslnt olojx] 74,
AFE Azstel S AASL W AR o | A
T B71E AAT o, FAE FAs 4F
FAA -70°Ce]] Bt

3 g 72 AdAUSE 4. 2 Z 1

Holg FET APsEe 1M A

OC: Control diet, C-D; Control diet (STZ-induced diabets).

R-D: White Rice supplemented control diet (STZ-induced diabets).

BR-D: Brown rice supplemented control diet (STZ-induced diabets).
GER-D: Giant embryonic rice supplemented control diet (STZ-induced
diabets).

“Brackets represent the percent composition of the diet sources for
supplying each major nutrients.

3Shinzi Co., Seoul, Korea. Amount of rice sources was determined
calculating the carbohydrate contents of rice powders as about 78.4%
level.

#Sigma Chemicals Co. CMC (sodium carboxyl methyl cellulose, non-
nutritive fiber).

HVitamin mixture according to AIN-76 (Teklad, USA).

“Mineral mixture according to AIN-76 (Teklad, USA).

AarkelE 3HES thiobarbituric acid(TBAY} HHS-5le] A=
TBA-reacting substance(TBARS)?] #&o= Z2dsidirt. &
o] TBARSE Takeuchi®) #g'9e) uwiet &4 0.5mbll 5%
trichloroacetic acid 3 m/$} 0.06 M TBA Imi& o &3t
3 80°C FeyFlAl 90 WA g % 1,100X g
oA 1587 atelsle] s Al 535 nmelA 5%
T2 24391, malondialdehyde(MDA) E5-8H 0 2 HH
TBA-MDA chromopore®] HZ&H4S Adl, o] ZHO=RE
TBA #H2-E2o] k2 MDA equivalentZ4] AHEsISITh 7F &
A Z¢] TBARSE Uchiyvama$t Mihara®] W'hel o} =7
0.5g°1 o) 32 001 M sodium phosphate buffer(pH 7.0)

1
hun
A

2 Yo #d3st §, 05miE FHAst 1% phosphon'c acid,
3mi2t 0.06 M TBAS 1miE H7Isle] #e EolA 4587

REAIZTE o] Sl
oAl 1087 et F, T

H7rsted 2,500 g
E23= n-butanol

n-butanol 4 m/Z
BA ¥h2-50]
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HER A 2 E §3F 34, 89 F9) vEll A% B9 v
© Bieri 59 W) 519 retinol@ a-tocopherots FA0|
AFsigich. @3 lF tZ2EE retinol acetate(20 pg/m/)2t
tocopheryl acetate(100 p/mHE 7}ske] 2 4 %5 HPLCE
lieptane@. 2 F&3fod 241818 th Columne micro Bondapak
C((Waters, Milford, MA, USA)E ARSI T, o5
methanol : H,0(95 : 5, vi)E, 52 2.5 ml/minE. 3}50H, &
Fx 280 nmelA 43kt

FASEL Y FH. 7 2A U ksl aade) He
= thesf ok 7F 23l 025 M sucroses 71Sk] #E SR
Zl T, 600X gollA 1027 4R st e Abdoe
10,000 gollA] 2047+ A=} °J*‘Pr?46‘}°4 R
BAL, AL 105,000 oM 1A17F F9F QA Ee)ste] Al
X4 BEE 717} Ao}, ngFcejo} BRI catalase(CAT)%L
AEA, AxdE EZS superoxide dismutase(SOD) %
glutathione peroxidase(GSH-px) €-d¢] Z7gof z}zh ARS-3ITH
CAT /92 50mM SIAHHE buffer(pH 7.0) 2.89 mil 7]2¢]
30mM H,0, 100 W& ¥ 25°CollA 587F wh-g-A171 ulhgof
o, EAHUE 10 wE H71BI 25°ColA s Beke] 3w
= 240nmelM SAst] TATHEE ALY SOD
2402 10mM EDTA-50mM  Tris-HCl buffer(pH  8.6)
1.5mpl E4E 100 web 15 mM pyrogallol 100 p/Z 7?47}8}0%
25°Co Al SE7F wHSAIZ) B 50 we) IN HCIE kS 34
AZ TR 420 oM F3=E 279310, pyrogallol®] AFsAk
2 50% Welshet] Hagk 40 Fg lwit s
GSHpx A& 01M TrisHCl buffer(pH 7.2) 50 ul, 30
mM GSH 50 w/¢t 6mM NADPH 50/ % 625uMe] H,0,
H7beted 25°ColA SR WESAIZ] WSl T4 100 W
= Egeto] 25°Celx SERE WA F, 340 nme] EREE
iﬂ Toz=M A3t glutathione(GSSGYS] Ao whE
NADPH FEE UaEeE S0 E2(GSHpx) 1 unite

29 I1mig 12 &9 2k8lE NADPHY nmoler® JER)
915}.

FAAEY. 25 4
way ANOVA! £13) p
neH, frejdol vepd
fro S AEsiact

w]ru rulm

+ meantSEE ZFA|SHET, one
05 S ol ARE A%
AL

154
<0
o Duncan’s multiple range test=

Ay ¢ I

AYFES A3 R 7] FAME Streptozotocin® F.
FLAZ B BFO] 67 kel AFHs, 7&, 217ge] FA,
AEE-S Table 3¢ Wﬂ"ﬂ o Bxot fie © 39 AF W
she ozl JubARl e Tl‘/\]'d' =g AF 4
A o] vEeldTh Brt T"r‘?a_lﬂ Fo] Ao, tix Aol
v WulE g el AF 7 «1 7‘*‘:7} e, &
1 ol 2 Adujeln] Foiel 75‘%01]‘—:— A %ﬂiﬂ o

g5 veRth -

=5 Y
*L ol ]EH’W M, *JXJE’—

of

7ﬂ7 } &7 }O}ﬁﬁb} “”U]
e s bﬂfﬂ
QWQT— WS & F ATk Lo
Gl streptozotocin®]] £]3+ AW <l
FAPA AL BGH R dojuA] H=
2o acetyl-CoAdl|X €] A|AtiAL AAZE Aol 7] we,
ZHllA] g Aol A=A ofFlo] 7k el =2 =7] u)
Folm P29 Alge] vt 4 Yo & vxe] 5T
o] MxEutre] vithE 7PH 2 UDP-galactose == glycogen®
Z tfAkEle] AR Ui2] mesangial cells® S4E= A3} 2
Aol vigol AL, 84 WY B2 TR IET0
pentose phosphate’d 25 7% phosphoribosyl pyrophosphateZ
37519 RNA 2 DNA®| §4do] S7tee 2, A1) Alx
Hgo] Fzlele] HitjEdE 7?40* ZOE B FHoRIrp
frakgel wet 77t v o R iR e s
Wa] gul g Arujoln] Fof & Hojof jsie] oJAFTI=
AR AdEs] ARl Afet & ¢ gl oo} o] A
el dAEE A2 B TR Ay =Zol
streptozotocin®| &]F A¥s}A 448 Taled Ao B-cell?]
ledl AEE A7) Wit 7FsAel =ob® Ed B
i 3 67 B9 Fo AEES 60%:1d] HIEiA Athujoln]
T2 86%E AEEo] Foithe AME FEE
o] ‘ﬂi} Streptozotocin®] Fof F, HAA[HOE WA=
dato] dide] HzlE S 4/1'7} Flg o]},
Ak @t@%nﬂ] low 2lojfe] A e 300 mg/d/
o1, A A AT T w ¥ o'rZ]E S5k
A9 AHLE fASL USITE olel] HlshA Fieriadte
159400 A @S Vel Adlen, 2 olF= thie] 2

Table 3. Body weight gain, absolute and relative liver & kidney weight, and survival rate of Streptozotocin-induced diabetic rats fed

experimental diets for 6 weeks

Experimental diets

Characters
C C-D R-D : BR-D GER-D
Body Weight (g) 504.3434.8¢ 22934255 299.6+ 14.0° 326.4422.4° 313.9414.5%
Body weight gain (g) 215.6£3.0¢ -33.04£21.9° 7.19+9.4° 2352133 30.6E£11.5°
Liver weight (g) 12.4+0.39% 13.1+0.51° 10.940.74* 11.9+0.66™ 10.940.53°
Kidney weight (g) 3.16£0.39° 435£0.15° 3.54+0.22° 3.41£0.13* 3324099
Survival rate (%) 100 60 53 73 T86

Values are mean+ SE.

Means with different alphabets in row are significantly different at p < 0.05 by Duncan’s multiple range test.
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Fig 1. The effect of experimental diet on serum glucose level in
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Table 4. TBA-reacting substance (TBARS), vitamin A and vitamin E concentrations in plasma and liver of rats fed experimental diets for
6 weeks
. Plasma Liver
Experimental diets —— -
TBARS (nmol/m/) Vitamin A (g/d/) Vitamin E (ug/d/) TBARS (nmol/g tissues)
C 38.90+0.815° 12.54+0.95¢ 396.31£37.93¢ 116.8+£1.34°
C-D 48.18£4.064° 7.81%+0.63° 168.84:27.98° 219.8+1.28¢
R-D 42.84+1.771° 6.05+0.68 187.1£16.08° 198.1£2.12°
BR-D 44.88+£1.091° 8.40%0.97° 220.0£51.07° 183.0+ 1.42%
GER-D 43.13+1.199" 10.1540.93° 232.0£18.16° 174.7+1.53°

Values are mean= SE.

Means with different alphabets in column are significantly different at p < 0.05 by Duncan’s multiple range test.
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Table 5. Antioxidative enzyme activities in liver of rats fed experimental diets for 6 weeks.

GSH-px (nmole NADH oxidized/

Experimental diets Catalase (umole/min/mg protein) min/mg protein) SOD (uints/mg protein)
C 1.76+0.14 1.46+0.30° 1.68+0.10°
C-D 0.97£0.06° 0.83x0.09* 1.20+0.18
R-D 1.02£0.07° 0.98+0.18% 0.951£0.13*
BR-D 1.53£0.12° 1.37£0.13° 1.03£0.25°
GER-D 1.63x0.16° 1.38+0.17° 1.14£0.25

Values are mean+ SE.

Means with different alphabets in column are significantly different at p < 0.05 by Duncan’s multiple range test.
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