J. Korean Soc. Food Sci. Nutr. gt

32(4), 614 ~620(2003)

Studies on a New Alimentotherapy for Diabetic Patients

Jeong-Chan Ra', Jin-Hee Bae, Hyeong-Geun Park and Kyung-Sun Kang®*

RNL Lifescience Ltd., Suwon 441-100, Korea
*Lab. of Veterinary Public Health, Colleage of Veterinary Medicine,
Seoul National University, Suwon 441-100, Korea

Abstract
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Mulberry, Mori folium leaves and fruits, Lycii fructus, and Panax ginseng have been known to maintain normal
blood sugar levels in folk medicine. Here we investigated the effects of coated rice (Sodangmi ™) with these
herb extracts to diabetes mellitus patients. Alloxan-induced diabetic mice (80 mg/kg bw, i.v.) separated into

4 groups. 2 groups received the mixed extracts of these plants (Sodang Extract™) orally everyday for 4 weeks.

Positive control received Alloxan except Sodang Extract™
. Blood sugar levels, volume of water consumed, body weights of each group were measured

Sodang Extract™

. Negative control received neither Alloxan nor

and compared. Blood sugar levels in the Alloxan and Sodang Extract' M-received groups got close to normal
levels on 4th week after starting the experiments. Volume of water consumed also showed similar pattern.
Blood sugar levels in positive control remained high through the experimental periods. Body weights in positive
control remained low, but those in the extracts—-received groups recovered to normal levels. The clinical trials

for both of healthy volunteers and diabetes mellitus patients also showed Sodangrm
level. The blood sugar level decreased since 3rd week after starting to receive Sodangmi ™

could control blood sugar
, and the dlfference

between the blood sugar level before and after the meal was decreased significantly by recelvmg Sodangmi'™
From these results, we suggest that the functional rice with herb extracts could be used as a new alimentotherapy

for diabetes mellitus patients.

Key words: alimentotherapy, diabetes, Mori folium, Lycii fructus, Panax ginseng, Inonotus obliquus
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Z} 4okFFE | a-glucosidase] X3l &

2 mM<2]| 713 p-nitrophenyl- a~D-glucopyranoside 0.27
ml(Sig ma, USA)ell 5 Unit a-glucosidase(Type 1: From
Baker: Yeast, Sigma, USA) 0.03 mL, 20 mM phosphate
buffer pH7.0) 0.2 mL, 28] 37 A2} %% 0.1 mLE 7}3}<]
37°C &zl A 3083 whek & 1 M glycine-NaOH(pH
9.002 Hh-E& AAAIA F, AAlE et 45 AL 02 mL
#H3le: 96 well plate(Nunc, Denmark)ol] 0.2 mL/well® 2
o] EL SA Reader(SUNRISE, Austria)& o] €3}y 405 nm

Aol oWl Ao g A 615

el
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Lgds g Al FEAFC R = Y7tsl a8l
= Ao 2 43R DNJ(1-deoxynojirimycin)(23)¢} uracil
(24), rutin(25) 2.2 Astzm 774 FA st

1-Deoxynojirimycin®] #41 ol 4] o] FAL-L- ol BV E™Y
10.19% &4 =50: 5022 AF8-8le] a7, 2l A A E 3455 um
Ag)7tAo] 2215 28 (46 mmx25 cm, 5 um ODS col-
umn)2. 2 UV 254 nm¥] &7}l 1 mL/min®] §%2.2 7
AFsiEF 20 pLE A 3o 38 rutin®] £l o] F
A2 259% ZAL wEbE ol EVEH=35:5: 1022 A}-&
sl o], 2etulAA LS 5 um A2 stAe] A 4™
(4.6 mmx25 cm, 5 pm ODS column)2.2 UV 355 nmY
ZZ7) o]l 1 mL/min®] f42 2 7 A Fq) &k 20 uL2 413}
At

EAH 24

AgdA 2AE Aade AYTd s FFHAE
ehfigl oo o] & dle]e] 52 SAS(Statistical Analysis Sys-
tem) program= ©]-&3}o] EAFEA 3 Student’s ¢ testo}
Duncan’s multiple range test®# ¥43d}ir}.

Z3 3 n
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Fig. 1. Inhibitory effects of plant extracts on e-glucosidase.
The different letters on the top of each bar show statistically sig—
nificant difference, when compared with others (p<0.01, Duncans
multiple range test). ML, Mori folium leaves, MF, Mori folium
fruits; LC, Lycium chinensis; PG, Panax ginseng. SodangEXx,
Sodang Extract™

A8 A3 A3 AA A= 25 g—glucosidase A3} &
5 el ol 2 (p<0.01), FA 277 vl wEtd S o
o ate A=A Yot FAAHET A FARE AE Hebd
& 4 9ldet. #7132 A S = a-glucosidased A &l
st £33 YeEhH A oHp<0.01). 48] A$d = ¢-glu-
cosidase® A M3l £3E Jehliglevt 2 a39E %
v w3 eH(p<0.01). vt A4, AR, F71AE 2P AL
QS ZARE & 229 S 7] AR g4l
A3F 02 g-glucosidased A&l st TS5 el g &
2 A A (p<0.01). A £2) a-glucosidased] # 3 2H4-&
frAleto 2 ezl DNJ, fagomineo] EAof ) 8le] 7 4=
A el =g g Foletz del A glrH26). 53], of A EHA
Ql A7 A FEE-L2 a-glucosidase A3 TH7} £ A

o7 et AEHer A7E AP AFolr).

MorEE 2ol ghix 0lP20) CiE B Lt &t
el £ae) Ael FHgo] gt AR T A, 4A

2}, T2 FEH L Gk i vk zdd F
2 B3] 2 A3E Table 1o e ek AlE A in
vitro APl A= Bx Aefo] & 4o g1 ALz vebg
W F7)2He] A $-E Faft vk tfsle] A &
7} e AR vepgdch o] F71Ake] A% A3 4
A7t FEHE ol B} FE FATLE ol 3F
Ae 71ate 2 - A3 7= A i 1Rt g ¥
& A gdohs AS bl = 2=t # 5 Ao 7]
Z}oll = betaine, zaexathin, linolenic acid, threone 5°1 &-&
ol ole] A s A4S ke Ao E ey ol=dl@Dn),

o) o] Az AT AEY TulF S

448 kA AL g A a X cH28).
ActolA E0{of mE St Yt OfRAQ| SHel S9| vz}

Agdrs Foid FoFANE 5 AR FE S
A3 AE Fig. 2o Vel %25 §248 Group 29
A AgH o2 ddo] EA velytrh. o] el vkl Group 33
49] 7% 2% Hyo] Wo ] 7] AlA}psle] Fof 4F Fel
o} 7} Zh7b 1422 mg/dL, 140.0 mg/dLE %% g ik
712 ¢4-& Group 13} # 9] A 3-8 bl sl oH(p<0.01).

Table 1. Change of Blood sugar level in Alloxan-induced
diabetic mice

Blood sugar level (mg/dL) Change
Group
Pre-treatment 7th day of treatment (mg/dL)
Control 472.91+10.1 486.8+17.0 +2.94
ML 477.3+110.8 44561148 ~-6.64
MF 4752+ 89 468.5120.45 -6.71
LC 4764+ 9.8 470.4+19.85 -5.97
ML+MF 478.4+10.1 471.6%15.24 -6.81
ML+MF+LC 4715% 97 463.3+13.64 -8.14
ML, Mori folium leaves; MF, Mori folium fruits; LC, Lycium

chinensis.
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Fig. 2. Changes in blood sugar level after administrating
Sodang Ex to Alloxan-induced diabetic mice.

Asterisks in each spot show statistical differences when com-
pared with Group 2 (p<0.01, students ¢ test). Group 1 (8 mice),
negative control group; Group 2 (7 mice), Only Alloxan-received
group; € roup 3 (7 mice), Alloxan and Sodang Extract™ (1.3 mg/
kg B. W recelved group; Group 4 (8 mice), Alloxan and Sodang
Extract' ™ (6.5 mg/kg B.W)-teceived group.

Group 33} 494 §AA 2.5 o] & vpehilA] b oAl
g} 7pal AaE Jehlls Qo2 nol Jalga) o4t &
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Fig. 3. Total volumes of consumed water during the exper-
iments of SodangEx administration to Alloxan-induced di-
abetic mice.

Group 1 (8 mice), negative control group; Group 2 (7 mice), Only
Alloxar -received group; Group 3 (7 mice), Alloxan and Sodang
Extract'™ (1.3 mg/kg BW) recelved group; Group 4 (8 mice),
Alloxar and Sodang Extract™ (6.5 mg/kg B.W)-received group.

Aol o Alol] gt oA 617

8] Bod7} wp- i Qo] v 2= F L dolr
7] 2lste] 2 AL&< Fig. 40 vebll et Group 12 7%
) ALE A7 ¢l v Group 28] A% A1¥ 713 F 80%

o] WA 7F 2 AbskAeh Group 33 49 A% A AHgo] 50%
AE ZF2g Ao Hop dp Aal & 2A- e ofte] AT
&S A ZAT S AR

7z Ao nhgA AEFE A8 Fig. 5ol YA
ok F7 AE9 HIE ¥, Group 29 35, Group 1ol

vl s A A G AF 93 32 Group 37 42 7%
Group 19| B]3}e] = A Fo] 7+ 438}53 2] 2 Group 2R.th= A

0] 7"_/1\_5}'

80

70

60

50

40 t

30

mortalities (%)

20

Group 1 Group 2 Group 3 Group 4

Fig. 4. Mortalities in mice administered Alloxan and Sodang-
Ex.

Group 1 (dead mice, 0/20), negative control group; Group 2 (dead
mice, 15/20), Only Alloxan- recelved group, Group 3 (dead mice,
8/20), Alloxan and Sodang Extract™ (1.3 mg/kg B.W)- recelved
group; Group 4 (dead mice, 7/20), Alloxan and Sodang Extract™
(6.5 mg/kg B.W)-received group.
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Fig. 5. Effects of SodangEx administration on body weight
changes of Alloxan-induced mice.

Group 1 (8 mice), negative control group; Group 2 (7 mice), Only
Alloxan-received group; Group 3 (7 mice), Alloxan and Sodang
Extract™ (1.3 mg/kg B.W)-received group; Group 4 (8 mice),
Alloxan and Sodang Extract™ (65 mg/kg B.W)-received group.
* shows statistical difference from Group 1, and # shows statistical

difference from Group 2 (Students ¢ test, p<0.01).
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Fig. 6. Changes in blood sugar level after receiving Sodangmi
in healthy volunteers.
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Fig. 7. Changes in blood sugar level after receiving Sodangmi

in diabetes mellitus patients.

* shows statistical difference between blood sugar levels before
and after meals (students ¢ test, p<0.01).

oEA 277 A H ks 3F A FE & A
of 8F Aol & 2 ERA7} A A Aaste AL & 5 9
sk 230 A H 15749 T84 892 122.9 mg/dLe) 9l

I AF "2 1863 mg/dLE A A 3 Al F Fge Fo)r}
63.1 mg/dL<l Wb, Ado] Ao] F 4FAo] HF A4 - F
" 2tol= 49.3 mg/dL, 65 & 36.1 mg/dL, 28] 3 857
£ 307 mg/dLE Azt AT+ FF A - F dF 2}
o7t FEE AL HAY = AR B3] AF gl 9l
A 25l A3 F 154 1860 mg/dLA 8FA = 1495
mg/dLE o] ZA g Ao e velyton g ¥}

=gt 154 1557 mg/dLolA 854 134.1 mg/dLE 7} 48}
93 o}H(p<0.01).

A
= B

v Al o] oA 22 dAdEE Bdg
= AR P25 7R 2 9
28] a-glycosidases}d “rﬂ A9l @-amylase
of o3l "41'" A7) ol SA AAF F '3l Eo) ‘%-‘li
FalE= 7]3he A Egte gzgr)rlr.i_wzoi a3}
7h e A2 48A e E401tH29). Rutind ’*“3-\4-
TF717bell 28E ] 9le FelRrol=g v AE R 73t e
#5245 Vet 3 34 A g X 54, 2 2 84
2 Bz2Az 5o FAHEo T ded gl Ee]ri(30).
Uracil 712} A2 2 streptozotocinel] 2] 3] ftsl
2 YEE o] 43 Aol P 50 e FAE &
A3 E4-et}(21). wetA o] EAEe] A% 2o A%
75 A A ebd 373 2o 43 dsated 9
ahod vhehbs Al s ol 5= gl B4 A3 = Ta-
ble 20| A& stedct.

A A Agd A g7dsle) Anr) gle Ao oAl
E¥3a gle AR eyt

DNJ, rutin, uracil® 2%

REMR B2 2

Aoke] AR AEEL 2 AYY Ag2A I At 24
of ety 1 FREAEES st ez deA o3l
32). 22N fFEA LS FFEsE dotrr] fste
zZtzre) A5A717F 8 2~ g o] &-8te] DNJ9} uracil
o) gekg wlaste] o] F Table 3o Yebisich 4 A

J¥-Eo] ¥

Table 2. Contents of DNJ, rutin, uracil in SodangEx
DNJ (mg/g) Rutin (mg/g) Uracil (mg/g)
SodangEx 0.85 131 27

Table 3. Contents of DN]J, uracil in various batch SodangEx

Unit A001  A002 A003 AQ04 China  China
(mg/g) Korea Korea Korea Korea ML A ML B
ML ML ML ML

DNJ 0.93 0.91 0.09 0.09 0.50 0.08
Uracil 1792 1409 1320 1235 N.A. N.A

ML: Mulberry leaf, N.A.: Not analysis.
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