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Abstract This study was performed to investigate the influence of giant embryo feeding on hypoglycemia in streptozotocin-
induced diabetic rats. Streptozotocin -induced diabetic rats were fed four kinds of experimental diets such as corn starch diet
as a control, polished rice diet, brown rice diet and giant embeyonic rice diet for 6 weeks. The body weight gain diabetic of
control was signaficantly suppressed compared to that of the normal. The supplementation of giant embryo increased the
surivival rate. Feeding of giant embryo appeared to have ameliorating effects on diabetic symptoms including features such
as polyphasia, polyuria. Giant embryo shortened gastrointestinal transit time and increased total fecal weight, total fecal dry
weight and fecal water content compared with diabetic control. Giant embryo showed fasting blood glucose lowering effect
compared with diabetic control. The disaccharidase activities in proximal part of intestine such as maltase sucrase and lactase
in giant embryo feeding groups were lower than diabetic control. The results of this study show that giant embryo
supplementation may have a beneficial Veffect on the hypoglycemia may be useful in the diet therapy for diabetic.
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Table 1. Composition of experimental diets (%)
CorC-DV R-D" BR-D" GER-D"

Carbohydrate 65 65 65 65
Corn starch (15.4) 0 0 0
Sucrose 49.7) 0 0 0
Rice sources 0 (82.9) (82.9) (89.2)
Protein 20 20 20 20
Casein (20) (14.2) (17.9) (13.5)
Rice sources - (5.8) 2.1 (6.5)
Fat 5 5 5 5
Corn oil %) (3.3) (2.8) (2.6)
Rice sources (1.7) (2.2) 2.4)
Cellulose 5 5 5 5
Cellulose™ (5) 4.4 2.0 (1.2)
Rice sources 0.7 (2.9) (3.8)
Vitamin mix" 1 1 1 1
Mineral mix” 35 35 3.5 3.5
DL-methionine 0.3 0.3 0.3 0.3
Choline chloride 0.2 0.2 0.2 0.2
Energy (k) 1612 1612 1612 1612

"C: Control diet, C-D; Control diet (for STZ-induced diabets rats), R-D: Rice supplemented diet (for STZ-induced diabets rats), BR-I): Brown rice
supplemented diet (for STZ-induced diabets rats), GER-D: Giant embryonic rice supplemented diet (for STZ-induced diabets rats).

IShinzi Co. (Seoul Korea).

JCMC (sodium carboxyl methyl cellulose, Sigma Chemical Co.).
“Witamin mixture according to AIN-76 (Teklad, USA).

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

NS Az SA BeekE, v, 4D, desel gee
Fabeh o] Aoz 2h7h RS9Ik (Table 1),
Be /5

Al o

A& UEF F5e streptozotocin(Sigma Chemical Co,
USA)E 4148 0.1 M citric acid buffer(pH 4.5)0] £31A17] A=
(kg)T S0mgS FARSIY] FRE fsloith gnwel ol
streptozotocins: AR 24A17F FRE] FEA] Alg|Hw o 2 HE] )
gk Heolo] dg-g FAl(Acctrend GC, Boehringer Mannhein
Germany)®. 57838t #do] 180 mg/idL o2l 78 Wux=z
TStk @R fng Aol 677 ARElH A |

Aor ATs SHstuA il Asust AgEs =438

°© z -
Rol Folaienh. o) Folgsl elgel dolzry 19l
T FRAATS ZHAUT, ke MAFS O} cager HH 57
 aue] FPe wjgo s Aussin

&2 AlZHGastrointestinal transit time)&X

0.5%-Carmine red(Sigma Chem Co, USA)Z marker2 AF2-3}
of dglajo] 22amfol o)ok §A| sFefatar, sjAlZk whth marker
o ¥ F i Feg AAsma) ddo] FolA 7k marker
7F ¥ Foll A vehb IR o] A 7hA g AR Ao

BT g3t HAKOral Glucose Tolerance Test: Oral GTT)

Aol 67Al, 2447 A7 & HFE =45 A7
& 07RO Sl Engel2 mgKe, BW)S ATFo] 8,
60, 120, 180%°] ¥t ¢ majgdo g e} A g §
GA (Acetrend GC, Boehringer Mannhein Germany)@ 27 3}o]
a2 a9l
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30,

ol 3 W)
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doll2 HeolA] 3027 X3 o

3000 rpmell A 20%7F 148 <
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27 2] maltase, sucrase 3 lactase@/3 & Dahlquist(24)
el elslio SAstodct S A% &% 4% 10-60 cm Ate]

& Afsted JAA S Az AReA Mol cheese
cloth® -5 AASAcE Wzhol A microscope glassE AHE-
el AvE oA FAE B3, el Z2R42 Yol homog-
enizer2 FAIAIA, 4°C 7000 rpmel A 1087F QA EE] & Feo
FEder FE 24849 NG 242ge A
AEE 0.1 mL9}F 0.056 M-disaccharide solution/0.01 M-sodium malate
buffer(ptl 6.0) 71Z&A 0.1 mLE A|FTe) B F Ega) A,
37°C 75 Tl 6027t WhEAIR T, SRS 08 mLE 7t
afarL, 287k 2] WS SR o)A 0.5 mLE AEa] F
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Table 2. Body weight change, cecum weight and surivival rate of
rats fed experimental diets for 6 weeks

a-of BjalA 7%EHHH°}U]:¢L°] Asisitt B A A I 5
} Aol Hlal A FRAFE, vl
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Table 3. Food intake, water intake and urine volume in normal
and diabetic rats

Group Food intake Water intake  Urine volume
(g/day) {g/day) (ml/day)

C 2559+599° 28.54+6.06°  11.61+2.290°
C-D 33.83+£3.01" 20842937 180.6+10.08"
R-D 32194584 1944+2841° 170.7+£23.29°
BR-D 32.88+3.01° 200.8£2621¢ 162.9+23.19¢

GER-D 34,10+ 1.76° 184.5+£20.13° 147.9+21.42°

Values are mean* SE. N
Values within the same column with different superscripts are significantly
different (p < 0.05) among group by the Duncan’s multiple range test.

Table 4. Effects of various diets on gastrointestinal transit time,
small intestine length, large intestine length in normal and
diabetic rats

Group dey weight Cecum , Surivival rate Group Gastrloi{ltestinal Small intestine  Large intestine
gain (g/42 day)  (g/100 gBW) (%) transit time (hr)  length (cm) length (cm)

C 215.6+30.14"  0.576£0.092° 100 C 17.40£0.96"  108.8+10.18" 15.83+£0.98"
C-D 33.0421.99° 14340303 60 ¢-D 1625+0.86" 1155+751°  16.67+2.29
R-D 7.19+944°  1.096+0.57" 33 R-D 120+1.51°  118.1£14.85" 14.84+4.06
BR-D 2352+ 1339 1.389+0.442° 73 BR-D 1030+1.56°  1202£11.67° 15632270
GER-D 30.68+ 1155 1.33970.523° 86 GER-D 9.08+1.50" 127.04x546° 1572+1.77

Values are mean =t SE.
Values within the same column with different superscripts are signiticantly
different (p < 0.05) among group by the Duncan’s multiple range test.

Values are mean=®SI. )
Values within the same column with different superscripts are significantly
different (p < 0.05) among group by the Duncan’s mulliple range test.
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Table 5. Effects of rice cultivars on total fecal weight, total fecal
dry weight, fecal water content, in normal and diabetic rat

b2 E 26182 Al 38 A Al 3 3 (2006)

Table 6. Effect of various diets on lactase, maltase and sucrase
activites of small intestine in normal and diabetic rats
(unit/g protein)

Group Tptal fecal Tot.al fecal dry  Fecal water
weight (g/day) weight (g/day)  content (%) Group Lactase Maltase Sucrase
c 03510.111°  0259+0.093* 25.98+11.39° C 1375+0.66°  171.6£690*°  1362+3.35
C-D 0.986+0.141°  0.6760.115°  30.68+12.48" C-D 87.30+£2221Y 3853+77.81° 294.2+90.83¢
R-D 0.782+£0217" 0.5354£0.141°  30.90+6.179 R-D 4286+3.26°  3234+£5527° 228012929
BR-D 1.014£0.215%  0.693+0.155  30.11 £16.35 BR-D 2696£391°  181.5+22.48" 195.7+36.72%
GER-D L198+0.165° 0.748£0.135° 37.23£9.454 GER-D 2325+277"  193.6£10.51° 206.8+14.23¢

Values are mean = SE.
Values within the same column with different superscripts are significantly
different (p <0.05) among group by the Duncan’s muitiple range test.

ma/dl

600
500
400
300
200
100

0

— ——

Fasting 30 min 60 min 120 min 180 min

Fig. 1. Oral glucose tolerance test in normal and diabetic rats. =
normal control, Il diabetic control, @: diabetic rice, A: diabetic
brown rice, 4p: diabetic giant embryo.

sargel Badwtel Wal Etort frelHel Aol PP
T T FE 30.6% ZiEiol] 37.2%) wrReake w3
st udeh. S Aol weh gt A BHvgEe] Yol
= Aol ARHAR vebsith 2 A AN ol fae
el =2 & FF) vithuiobn = g Ak gron] ¥
Migee] 2 felHem Sypzlen WMol fENAYE 4
Cha =2 dYws T ol

SECiA DjXE

FF ] Jd-s(glucose tolerance)el]l v]x)= A PR A}
of ol ua¥ A3 Fig, 134 74, FEA Hoe Ao
128 mg/dl Blsj A %‘&e‘:ﬁ%& 428-346 mg/dlel] o|=2&= ¥
A Btk Wi aed Wel e we WYX ®el v
Adeobu] = FEA] "Ehe vtk 2w 43 3 3080
RE Sudgsol Yol vaM 2o dR5ES nole
B Aiefobn], Arj7h W) Fatell vlafA whe dyrgas v
ERASATE 60 $oll= B re) gy o] ghaely) Azbs)
AL 1208 Folle gl vls] Gt zto] oJ7ls] foH
0% 5e FEINT Fuaeis Aol e :
ZoIRAL 1802 E Frizs, Welo] BisM Arjujoln)
o feden e $ES Mgtk ARzl Q?Ml
A Aol elel dolst HiegEe] $BA ¥Y FEE
FelHoz shred Adt 98S ¢ 4 AT ool Avke
Aolidfae] g7t Fndiae) duke YTl Southgate(31),

Kiehm(32), Anderson 5(33)2] M1 E Flurzlsla Qi)

Values are mean £ SE.
Values within the same column with different superscripts are signiticantly
different (p <0.05) among group by the Duncan’s multiple range test.
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