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Abstract

Objectives : The purpose of this study was evaluated hypoglycemic effect of culture broth of
germanium-fortified 7rcholoma matsutake mycelium and yeast.

Methods : We examined a-glucosidase inhibitory activity, blood glucose level, concentration of serum
lipid, and serum metabolic variables of 7richoloma matsutake mycelium and yeast fortified Germanium. in
streptozotocin induced diabetic rat.

Results : In the a-glucosidase inhibitory activity, germanium-fortified yeast was significantly higher
than germanium-fortified 7richoloma matsutake mycelium. The hypoglycemic effects of germanium-
fortified 7richoloma matsutake mycelium was higher than germanmium-—fortified yeast. The activity of
alkaline phosphatase(ALP), aspartate aminotransferase(AST) and alanine aminotransferase(ALT) was
significantly lower in the germanium-fortified 7richoloma matsutake mycelium and yeast than in diabetic
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control(DC) group and diabetic positive control(PC) group. The concentration of total cholesterol and
triglyceride of germanium-fortified yeast was significantly lower than germanium-—fortified 7richoloma
matsutake mycelium, DC group and PC group.

Conclusions : The results suggest that germanium-—fortified 7rcholoma matsutake mycelium and yeast
have improvement effects in blood glucose, serum lipid and liver function.
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AT R S|t AN Trcholoma matsutake 5%/ HEst] FoldAAlE 24CellA

mycelium, A% 23 he THAFE s 1447 A9A170 rpm) ENF shar, ERA
PDB media

Added G, (1000-2000 ppmf2 sef)
Lonization (microwave, 2450 MHz, 1low, 15mir)

PDB + Ge media

Autoclaved (121°C, 20min)

‘ Culture
Inoculated with Tricholoma matsutaie (3% Inoculated with Saccharompees cerevisias (5%)
Cultured (24°C, 14days) | ‘Cultured(Edl“C, 43hrs)
T. Mycelium culiure Group Yeast Culture Group
Filtration Centrifuged
‘ Precipitate
| Washing (3 times)
Freeze drying
TC TL TH YC YL YH
(Oppm) (1000ppm) | | (3000ppm) (Oppm) (1000ppm) | | (3000ppm)

Fig. 1. Preparation of 7richolorna mycelium and yeast fortified Germanium dioxide(GeOy)
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Fig. 2. a-glucosidase inhibitory activities of 7richoloma mycelium and yeast fortified Germanium All values are

mean + S.E.

Alphabet: Different superscripts in the columns indicate significant difference by Duncan’s multiple range

test(p<0.05).

TC: T-0 ppm GeO: culture group, TL: T-1000 ppm GeO2 culture group, TH: T-3000 ppm GeO:
culture group, YC: Y-0 ppm GeO: yeast culture group, YL: Y=1000 ppm GeO. culture group, MH:

Y-3000 ppm GeO. culture group
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Table 1. Effect of 7richoloma mycelium and yeast fortified Germanium on body weight gains, feed intake and
feed efficiency ratio in STZ-induced diabetic rats
Growp Body weight gain Feed intake Feed efficiency ratio
(g/day) (g/day) (%)
NC 555 + 0.24 2543 = 0.32° 21.88 + 1.09°
DC 073 + 046" 26.42 = 051° 277 + 178
PC 111 £ 0.39° 2733 + 0.39 417 + 153
TC 056 + 044° 2666 + 055 215 + 1.71°
TL 040 + 0.36" 2440 + 178 205 + 1.86°
TH -0.12 + 0.39" 2717 + 0.15° -047 £ 1.42°
YC 1.06 + 0.35° 2698 + 0.27° 396 + 1.33°
YL 054 + 0.10" 2770 + 0.40° 200 + 042"
YH 046 + 048" 2651 + 027 172 + 1.84°

All values are mean * SE.

Alphabet: Different superscripts in the table indicate significant difference by Duncan’s multiple range test

(p<0.05).

NC: normal control group; DC: diabetic control group; PC: diabetic positive control group; TC: T-0 ppm GeO:
culture group; TL: T-1000 ppm GeO: culture group; TH: T-3000 ppm GeO: culture group; YC: Y-0
ppm GeOy culture group; YL: Y-1000 ppm GeO: culture group; YH: Y-3000 ppm GeO: culture

group.
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Table 2. Effect of 7richolorma mycelium and yeast fortified Germanium on organs weight in STZ-induced diabetic rats

(@/100g BW)

Group Liver Kidney Testis

NC 337 + 019" 0.69 + 0.02° 090 + 0.04°
DC 3.81 + 0.06° 094 + 0.02> 111 = 0.04°
PC 372 + 0.11° 0.89 = 0.01° 1.10 = 0.05°
TC 372 + 0.05" 096 + 0.03> 1.19 £ 0.06”
TL 352 + 0.08" 090 + 0.04~ 115 + 0.05°
TH 372 + 017" 097 £ 0.02° 122 + 0.04°
YC 350 + 0.09" 091 + 0.03> 112 + 0.03°
YL 343 + 0.11™ 093 + 0.01™ 111 + 0.07°
YH 286 + 0.56° 083 + 0.01° 1.10 = 003"

All values are mean * SE.
Alphabet: Different superscripts in the table indicate significant difference by Duncan’s multiple range test(p<0.05).
Abbreviations are same as Table 1.

Table 3. Effect of 7richolorna mycelium and yeast fortified Germanium on blood glucose levels in rats
(mg/dL)

0 1 3 6 9 12 15(day)

NC 11720 = 765 11720 + 765" 12380 + 3.15° 12020 = 813" 12420 + 6.06° 13280 + 424"  127.80 + 2.78"
DC 10300 * 749 44400 + 27.76° 431.25 + 484%° 47775 + 2841° 40250 + 1025 39600 + 995° 41800 + 20.83°
PC 11500 + 7.67 44550 + 17.76" 35525 + 37.14" 4300 + 2349° 38400 + 2889™ 34250 + 1681 38775 + 417"

TC 12500 = 261 42250 + 1863° 41700 + 2L.06™ 42400 + 1526° 37625 + 561 36725 + 444 36650 + 11.03°

be

TL 12025 + 1201 43925 + 5377° 41375 + 4665 3900 + 5387° 339.25 + 2947° 31800 + 5834° 37550 + 3678

be

TH 12600 + 318 40025 + 2092° 36000 + 559™ 46200 + 43.00° 38500 + 1462% 38275 + 1397 380,00 + 8.34°

YC 11650 = 7.03 44650 + 23777 36225 = 900™ 40225 + 3246° 30475 + 720°° 35850 + 779 38025 + 1287

bc

YL 11775 £ 413 43225 + 2044° 34250 + 13.0° 396.00 + 36597 38275 + 1223 36275 + 1311 39%50 + 13817

YH 10800 + 402 44100 + 2261° 380,00 + 1065 40075 + 2335° 36500 + 803 37875 + 118 40200 + 12.20°

All values are mean = SE.
Alphabet: Different superscripts in the table indicate significant difference by Duncan’s multiple range test(p<0.05).
Abbreviations are same as Table 1.

5 X ALP, AST 2 ALT Mo =33 A3 ALPE NCio] 211.80 TU/LZ 7}
O

IU/LE 7V A Yehsdt PCE2 37225

2] = IU/LZ TC+ 31225 TU/L, YCi+ 31875 IU/L

3= =)l ALP, AST, ALT?] == B} Eodtd ASTE PCito] 2125 IUL®E
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o TCie] 3550 IU/L, TLi*e] 3875 IU/L

A

6. &

o

EEERE Y

9 uric acd FEE

x:
o
=5

creatinine, BUN, uric acid

ol @at

% creatinine, BUN

St A3 ¥ creatinine

< DCiro] 0.80mg/dL= 7Hd =A YEhd ®F

Table 4. Effect of 7richoloma mycelium and yeast fortified Germanium on serum ALP, AST and ALT activities

in STZ-induced diabetic rats (UL
Group ALP AST ALT
NC 211.80 + 1864 14540 + 925> 3240 + 2507
DC 48460 + 62.39 11940 + 18.05™ 54.80 + 4.32°
PC 372.25 + 21.49" 221.25 + 98.74° 9850 + 54.16°
TC 312.25 + 42.76™ 87.25 + 743" 3550 + 278
TL 4475 + 7792° %.25 + 13.00° 3875 + 1.79%
TH 40650 + 51.08" 13825 + 34.37 6350 + 22.07°
YC 31875 + 41.33" 9375 + 7.98" 3200 + 2.04°
YL 41150 + 5755 9375 + 10.49° 46.00 + 318"
YH 430.00 + 79.82° 7925 + 97%° 3975 + 1.8%"

All values are mean = S.E.
Alphabet: Different superscripts in the table indicate significant difference by
Abbreviations are same as Table 1

Table 5. Effect of T7richoloma mycelium and yeast fortified Germanium on

Duncan’s multiple range test(p<0.05).

serum creatinine, BUN and uric acid

in STZ-induced diabetic rats (mg/dL)

Group Creatinine BUN Uric acid

NC 062 + 0.02° 16.82 + 1.64° 222 + 033"
DC 0.80 + 0.03¢ 40.88 + 4.46" 126 + 0.10°
PC 0.67 + 0.02°™ 31.87 + 3.03° 1.30 + 0.19°
TC 0.67 + 0.06™ 3167 + 442° 1.00 + 0.12°
TL 067 + 0.02™ 32.60 + 6.88° 175 + 039
TH 072 + 0,02 52.00 + 7.88¢ 142 + 0.08
YC 065 + 0.02° 3357 + 243 177 = 021
YL 0.77 = 0.04¢ 4957 + 5784 117 + 0.21°
YH 0.75 + 0.02°¢ 35.80 + 3.09™ 125 + 0.25°

All values are mean * S.E.
Alphabet: Different superscripts in the table indicate significant difference by Duncan’s multiple range test(p<0.05).
Abbreviations are same as Table 1
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o] HU&A 067mg/dLe.E DCHr}h F2]
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BUNS DCTo] 4088mg/dL= =4 e
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TLT ] 3260mg/dL, YCT°] 33.57/mg/dLe] <
o2 YA YeRY creatinine@} fAMSH gk
L

HHH Uric acidi= NC-0| 2.22mg/dL= o
AR Fo8 0= (p<0.05) 7HE =9k,
PCio] 1.30mg/dL]Ie] H]3l TCie] 1.00mg/dL,
YLl 117mg/dLZE AdT FolA e &
= 23
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gqe) FAALIN 22e2HE FEE £
oAl BEFA 2Azke] WFE FolFol
17/;—9.

Table 6. Effect of Tricholoma mycelium and yeast fortified Germanium on serum lipid concentration i

STZ-induced diabetic rats

g felEel Aol glglon, Aznky
of mE JFe FA MFE Folirztol
2 %o PC

[e)

YEeRA] ekttt FF 2|
25mg/dL, DCi*°] H4.20mg/dLZ =
= 1wl ¥hA YLaHo] 64.00mg/dL, YC
o] 67.00mg/dL, YH:*o] 70.75mg/dL, TL*o
76.50mg/dL, TCi*o] 79.00mg/dL, THi*o
79.75mg/dLe] o= DC 2 PC#} 7z}
o7 el o] (p<0.05)E Btk SAAEL
0] 14450mg/dL, DCi*o] 13380mg/dL=E &
FXE K whH YC+o| 41.50mg/dL, YL
°] 53.00mg/dL, YHi°] 59.50mg/dL, TH*°]
66.75mg/dl,, TCx*°o] 73.50mg/dL, TLi"¢]
7450mg/dLe] +o® PCa# 22 9%
2k (p<0.05) 2 e A5 BT

I b fo
I é

Ml ro

= =
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=
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[nt
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rot

2

qn o =
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Group Triglyceride Total cholesterol HDL-cholesterol
NC 11840 + 1557 7320 318" 22.00 = 1.64°
DC 133.80 + 28.05™ 94.20 + 4.31° 36.80 + 3.1
PC 14450 + 44.90° 95.25 + 7.31° 37.00 + 3.10°
TC 7350 + 17.60° 79.00 + 659" 2975 + 2.49°™
TL 7450 + 14.70°> 7650 = 347 2975 + 335
TH 66.75 + 3.30° 7975 + 861" 3175 + 377"
YC 4150 + 839° 67.00 + 4.16° 2350 + 2.06™
YL 5300 + 4.14® 64.00 = 7.71° 575 + 3.44°
YH 5950 + 4.85" 70.75 + 1.70° 2725 + 1.03°"

All values are mean = SE.

Alphabet: Different superscripts in the table indicate significant difference by Duncan’s multiple range test(p<0.05).

Abbreviations are same as Table 1
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Fig. 3. Effect of Tricholoma mycelium and yeast for-
tified Germanium on histopathological changes
of the liver in STZ-induced diabetic rats.
Abbreviations are same as Table 1
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Fig. 4. Effect of Tricholoma mycelium and yeast
fortified Germanium on histopathological
changes of the pancreas in rats.
Abbreviations are same as Table 1.
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