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ABSTRACT: This study was conducted to investigate the effects of Lycii fructus and Astragalus membranaceus mixed
extracts on immunomodulators and prevention in a streptozotocin-induced diabetes rat model. A total of 28 male rats were
divided into four dietary groups and fed a commercial diet (A), commercial diet plus induced diabetes by a streptozotocin
(STZ) injection (B), induced diabetes by STZ plus medicinal crop extracts(I&H®) diet (C), and medicinal crop extracts
(I&H®) diet (D). Inmunoblotting analyses revealed cytokine expression, and ELISA analyses revealed immunoglobulin E
and nitric oxide production. As a results, the tumor necrosis factor-o. (TNF-ot) and inducible nitric oxide synthase (iNOS) as
a inflammatory cytokine were decreased. Interleukin-6 (IL-6) and signal transducer and activation of transcription 3
(STAT3) cytokine related in diabetes expression through JAK/STAT3 pathway were also decreased. Furthermore, immuno-
globulin E and nitric oxide production were decreased in the serum and lens, respectively. These results suggest that Lycii
Sfructus and Astragalus membranaceus mixed extracts provide positive effects on immunomodulators and prevention in dia-
betes and eye disease complications.
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Table 1. Formulation of I&H®.

[tems Compositon (%)

Seaweed calcium 4.375
Fermented organic calcium 4.050
Liquid suger 25
Blueberry extracts 1
Anguk extracts mixtureV-1 1
Pectin 1
VitaminC 0.5
DL-Alanine 0.4
Red pigment 0.35
Blueberry flavor 0.35
Gelling agent 0.2
Foremilk powder 0.1
Marigold extracts powder 0.05
Milk protein 0.03
VitaminA acetate 0.021
Sucralos 0.02
Magnesium chloride 0.01
VitaminD3 0.01
B-carotin 0.01
Routine 0.01
Astaxanthin 0.01
VitaminB3 0.001
VitaminB6 0.001
Zinc oxide 0.001
VitaminB2 0.0005
Folic acid 0.0003
VitaminB1 hydrochloride 0.0003
vitaminB12 0.0001
Purified water 61.4998

Total 100
2. N o

Streptozotocin (STZ)S Sigma (St. Louis, MO, USA)°lA]
T3kt Lysis buffer (T-PER® Tissue Protein Extraction
Reagent)= Thermo scientific (Chicago, IL, USA)IA ¢
a4t 84 TNF-o, STATI, pSTATI, STAT3, pSTAT3,
STAT6, pSTAT6+= Cell Signaling Technology (Danvers,
MA, USA)°lA] IL-4, IFN-y= Santa Cruz Biotechnology
Inc. (Santa Cruz, CA, USA)°|A iNOSE Upstate
Biotechnology (Lake placid, NY, USA) oA F3le] AMg-
a3, 2 9 Uuk AJekS Sigma (St. Lousi, MO, USA)
AES ARSI

A0], S w2

AFo] 140~230 g2l Sprague-DawelyA] ratE
2 NE Hpo] QA} (Songnam, Korea)ollAl Fste] o8-8
oh Yut HAE FEALRS BS S| FEehHA 15U
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3 7 (013} I&HM) R BF3F e 1257+
slo] ARGBPEA Afo] FAIEHA

FAFo] fASHES W)
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Citrate buffer (pH 4.3)° =<1 streptozotocin 60 mg/kg < rat
o] BAo2 1 13] 597 FARIAL olF 477 wkESe]
P Mgs AT 89 (nydlys Aol
A dole AFHFT T Y =A7] (CareSensell GM 505C,
Seoul, Korea)g AMg-ale] 583510, 1dQR] AT EELS T
=Ho] fE Ao gt o]l AU rats A
wsto] o FEQl AF Ao] 20l 1Y 13] AR Azt
o ARG T A FAIEAT rate] AT v
13] SAsiom, 12571e] A3 Aol ¥

12A)7F AAAZ|AL o2 wlFHEE F AdelA HdEs A3 st
AL, AFHE des dAEEsk] €S Zelstal, wold
Liver®} Spleen FAIE A% & A A4z Fusie] A

3 A7 —70Col| BashHA] A8kt

4. ImmunoblottingS 0I&¢8t cytokines ZA

z27 100mgS 2} lysis buffers 718k 5 &8sl 4T,
12000 rppm, 10327 4] E2jste] Alz=t A 5ol AAL
FTde MEE etubeZ 7tk @ F%= Bio-Rad
Protein Assay KitS ARE-3t] A=F3I T} 20~30 g 2] lysate
£ 8~15%mini gel SDS-PAGEZ A 2|3}, membrane
(BIO-RAD, Richmond, CA, USA)°| 300mAZ 60%7F
transferdFATE. 28]32 membraneS 5% skim milk7} ¥&HE
blocking bufferel] 1417} &< antibody] H] E-o]% A%
(non-specific binding)s A A171 &, 12} FAZ 4ColA
1677} B¢t WA AT 1X TBS-TZ 527k 742F 64 Ao
W22, Horseradish peroxidase”} A3 221 IAE A-2olA
IAZE HEEAIZ] & BA] 1X TBS-TE 527+ 242 6 Ao
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ATk 2 ¥, ECL kit ¥Re-A171a, & A5k
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Fig. 1. The change of occurrence of a cataract in the eyes.
(A) 0 week, (B) 2 weeks, (C) 4 weeks.
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Sandwich ELISA(Enzyme-linked immunosorbent assay)%
S o]&3td FAsAY. 54 WH2 0.05M carbonate-
bicarbonate buffer®} IgE IAIAE 96 well plateol] =55
% 37C, 277} incubationd}SiT}. washing buffer® washing
B} blocking buffers o] 37C, 1A]7} incubation3}ATh.
washing buffer?2 THA] washing, sampleS 53} 37C, 1
A7} incubationd}SiTh. washing buffer® washing -, TMB
5 E533L 10~15%7F incubationdt | ELISA reader®
450 nm oA S48
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Table 2. The change of body weight from rat fed 1&H® induced STZ.
0 week (g) 3 weeks (g) 6 weeks (g) 9 weeks (g) 12 weeks (g)
Control 173.4%2.1 341.6%6.5 451.1+11.4° 524.3+13.3 570.3+14.1%
STZ 173.5+3.2? 167.4+6.1° 195.4+12.7° 208.2+25.7° 216.7+37.1°
STZ + I&H® 172.8+2.2° 176.8+5.9° 1910.0+7.9° 211.1+6.4° 238.0+16.3"
I&H® 172.6+2.0° 341.4+6.9% 447.1+12.7° 517.1+14.2° 564.9+15.4

Control - Normal diet group; STZ - Streptozotocin (STZ) treated group; STZ + I&H® - Streptozotocin (STZ) treated group + I&H® diet group;
I&H® - I&H® diet group. "Means with different superscript in the same row significantly differ at P < 0.05.

Table 3. The change of organ weight from rat fed 1&H® induced

STZ.

Liver (g) Spleen (g)
Control 14.67+3.78% 0.72+0.28"
STZ 10.83+3.75° 0.29+0.15¢
STZ + I&H® 11.17+1.63" 0.37+0.13°
I&H® 13.96+4.60* 0.72+0.212

Control - Normal diet group; STZ - Streptozotocin (STZ) treated
group; STZ + 1&H® - Streptozotocin (STZ) treated group + I1&H® diet
group; 1&H® - 1&H® diet group. "Means with different superscript in
the same row significantly differ at P < 0.05.
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3. ImmunoblottingE S8t Inflammatory cytokine &

7V F83 Inflammatory cytokine®] 3}l tumor
necrosis factor-o. (TNF-a) protein®] W& Fig. 2] YR
At ¥ Ago)A liver, spleen Z2]3L lens 2294, TNF-
a protein®] WS STZTolA EA VEbtew, STZ+
I&H"TA = TNF-a protein®] @& o] B UERST} TNF-
a= BF 2ol Hoske T2 cytokineS®E &3k T
AAlE 9 OE oY AEoM BAEET ol TUAE
FEFE HXe S5 oz 2 95 WHEHdE dEA 3
o} ugtM FEEFE (I&H®)Q F9l= TNF-a protein®] 2
AL RISl o]& Qla] AFS AAlskes 9FS &
Aol

ol
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4. ImmunoblottingS &8t cytokine & FH

Akl #HEFE cytokineS JAK/STAT A3 AE 343 24
Hale] Al o™, #& cytokine?] LH-S Fig. 39| UEh
WAtk & AFelA Feirket A" e IL-6, STAT3
cytokine> STZ-ollA] T3k WP dS Bk 18y,

STZ + I&H"S STZFRE T} IL-6, STAT3 cytokine®] &l o]

18

Liver A B c D
TNF-o [T T T
B- actin | s————
Spleen A B c D
TNF- a .‘, s
B- actin | > YD A
Lens A B c D
TNF-o [ |
B- actin > - —

Fig. 2. Expression of TNF-a. protein by western blotting in the
liver, spleen and lens. Actin was used as on internal
control. (A) Normal diet group; (B) Streptozotocin (STZ)
treated group; (C) Streptozotocin (STZ) treated group +
I&H® diet group; (D) I&H® diet group.

015913, T3 JAK/STATS: 78k cytokine L&l &
Al STZoll H1&l] STZ +1&H oA Wdo] Zojs 210
VFERATE STAT3E= IL-60 3] frde Alsxde] Fadh
u7jA|o]e}. STAT37F Al #dd FaxEe] a4
g8t A71AL tiAF ol A ATE AA7E BarEe] B
o} #HE thA} o)idol|l STAT3S] walo] NZe YuH X8
Aol e oigt md 2 tFE Tt (Alonzi et al.,
2001; Takeda et al., 1997; Levy and Lee, 2002; Gong et
al., 2005). IL-69] A4S TNF-ot} IL-1p & 29l 9lo=
lipopolysaccharideol] 23l F=%H, H35F%= cytokine ©ZA]
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Fig. 3. Expression of 1L-6, STAT3, pSTAT3 protein by western
blotting in the liver and spleen. specific anti IL-6, STAT3,
pSTAT3 antibodies. Actin was used as on internal control.
(A) Normal diet group; (B) Streptozotocin (STZ) treated
group; (C) Streptozotocin(STZ) treated group + c diet

group; (D) I&H® diet group.
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Fig. 4. Immunoglobulin E production from lens in culture
suFernatant by ELISA (n =7 for each group). The
values are the mean = S.D. of three independent
experiments. (A) Normal diet group; (B) Streptozotocin
(ST2) treated group; (C) Streptozotocin(STZ) treated
group + I&H® diet group; (D) I&H® diet group. "Means
with different superscript in the same row significantly
differ at P < 0.05.
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Fig. 5. Nitric oxide production from lens in culture supernatant
by Griess reagent (n = 7 for each group). The values are
the mean = S.D. of three independent experiments. (A)
Normal diet group; (B) Streptozotocin (STZ) treated group;
(O) Streptozotocin (STZ) treated %rou + 1&H diet group;
(D) 1&H diet group. "Means with different superscript in
the same row significantly differ at P < 0.05.

6. Nitric oxide(NO) Ark2F =A
IgH"e] Foi7l wrepy s Belse) e K
8291 Nitric oxide(NO)2] Aol v|X= &= Fig. 59
YERNAT) Griess reagent® A e Az NO A FL
controkH.t STZw0] =7 YePaL, STZ +I&H Tl =
NO9| o] STZ ol vla] Zole ZAo= Yehyth
iNOSell Jgk NO Aol Bod ol Bedow Fad 2
29 3}, YukAel NO AL vlg|g)ols Zo| AL 24
= & S, WelEe 96 ol T
FUAA 219 &, 774 Wo] %
(Stuehr et al., 1991; McCartney-
Francis et al., 1993; Weisz et al, 1996). T3, NO= 414
g, 289 ok 3 A2 viyid AeRt-gel] Hofsi=d],




Lens
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IL-6

STAT 3

B-actin

Fig. 6. Expression of iNOS, IL-6, STAT3 protein by western
blotting in the lens. Actin was used as on internal
control. (A) Normal diet group; (B) Streptozotocin (STZ)
treated group; (C) Streptozotocin (STZ) treated group +
I&H diet group; (D) I&H diet group.
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