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Cordyceps fermentation mycelium attenuates
oxidative stress in rats with insulin resistance
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Abstract: To investigate the effect of Cordyceps fermentation mycelium ( CM) on oxidative stress in insulin resistant (IR)
rats. IR rats were respectively treated with low , medium and high dose of CM (1.65 g/kg feed,3.30 g/kg feed and 6. 60 g/
kg feed). The oral glucose tolerance test‘was,used to observe the hypoglycemic effect of different doses of CM,and the chan-
ges of blood lipid and oxidative stress were observed. The mRNA expressions of Nrf2, HO-1 and NQO1 in muscle and liver
were assayed by RT-PCR, Western blot was used to detect the expressions of protein. It was found that CM can significantly
improve fasting blood glucose,blood lipid and oxidative stress level in IR rats, and increase the mRNA expression of Nrf2,
HO-1 and NQO1lin muscle and liver, and increase the expression of Nif2 and NQOI protein in liver, which is dose dependent.
The results suggested’that CM can alleviate oxidative stress in IR rats.
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SPF & it Wistar K FR 40 H,4 ~6 J&i#%, 130
~ 150 g, 3K ve 5256 3 W) A BR 23 W, SCXK ()
2012-0002 , iy ZEA A B TR G145 300 ¥ ( K i 24000 4 ]
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A WEH o E ALY ( GSH-Px) (3R G441 F B 5t
AR TARRBESEHT) | Trizol ($E %523 ) 5 ANTP
RNase Inhibitor ,M-MLV 3% %% 5 | QuantiTect SYBR
Green PCR Kits . RIPA Zif# ik .PVDF & (#0 H 226
Thermo Fisher 23 H)) ;8-actin Nrf2 \HO-1 .NQO1 TN
(CST 3 w]) , HAiksn 2k o Hr i
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s AR RS SE AR 0 WS A (B A BT 28 M A PR
Al), & 2 m # % R B 0 Hl 5804R ( Eppendorf 2%
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P (3£ [E Biotek A7) ,PCR # H{{L ETC811 (&M
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1.65 g/kg fa]k}) , CM rhdi] & 4. (CM2 4, 5| &
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6.60 g/kg falkl) o IR AR HY s g R 2 Bk G s
5 DEX 755 (R iR Rl R 5% = f5 , %2 4 A
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TZH 3 I WS ARG b L R i CM Y g AR AR
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Table 1. Composition of experimental diets (% )

C IR CM1 CM2 CM3
F& i Lard 4 10 10 10 10
HERE Sucrose 5 5 5 5 5
% MK Maltodextrin 10 10 10 10 10
A Custard powder 15 15 15 15 15
%25 [ Casein 5 5 5 5 5
AH [ % Cholesterol 1.2 1.2 1.2 1.2 1.2
JHBER4N Sodium cholate 0.2 0.2 0.2 0.2 0.2
B2 E55 CaHPO, 0.6 0.6 0.6 0.6 0.6
£ B CaCO, 0.4 0.4 0.4 0.4 0.4
Bl 4378 Maintance food 58.52 52.60 52.44 52.27 51.94
4/ Z Vitamins 0.02 0.02 0.02 0.02 0.02
W) 5 Minerals 0.06 0.06 0.06 0.06 0.06
CM 0 0 0.165 0.33 0.66

1.4 MEEREKEFHE
1.4.1 CM RSP EAL E T

4 CM BE SORHAE L (g/mL) 2y 1:20,1:30,1:
50,1:100,1:500,1: 1 000 AIEW ., LA VC 1E R BHME
X HR, #e BRI & 454 20 BRI 2 CML, VC X 72 5

HH 3 (-OH) @B E P21 A i %&£ (0, ) il DPPH
I BRVE
1.4.2 vRAEZER

DEX {41 4 J 5, R EEEAEEK 12 h, B
KA O min (LA (FBG) ,0 min i3 2 (FINS),
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rpm, B0 10 min |, B EIE W, 2 B 6 150 I 5 DU
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Table 2 Sequence of the primers used in Real-Time PCR

e LS TR Y

Gene Forward primer(5'-3") Reverse primer(5'-3")
B-actin CAACCTTCTTGCAGCTCCTCCGT AGGGTCAGGATGCCTCTCTTGCTC
Nif2 TTCCTCTGCTGCCATTAGTCAGTC GCTCTTCCATTTCCGAGTCACTG
HO-1 CAGAAGGGTCAGGTGTCCAG GAAGGCCATGTCCTGCTCTA
NQO1 ACATCACAGGGGAGCCGAAGGACT GGCACCCCAAACCAATACAATG

1.4.7 Western blot ;% 2 Nrf2 HO-1 ,NQOl & &
Fik
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Fig. 2 Effect of CM on body weight in IR rats (n =8, xts)
SRR, “P<0.05,% " P<0.01;5 IR 4104, *P <0.05,%P <0.01
Note ; Compare with control rats, * P < 0.05, " * P < 0.01; Compare with IR rats,*PJ< 0.05,%P < 0.01
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Fig. 3/ Effect of CM on blood glucose (a) and AUC (b) in IR rats(n =38, Xt )

&3 CM % IR XRm#E FINS,HOMA-IR 1 HOMA-IS fy& M (n =8, X s )
Table' 3 Effect of CM on insulin level, HOMA-IR and HOMA-IS in IR rats (n = 8, X s )

A

Blodd glucose C IR CM1 CM2 CM3
Omin(minol/1.) 4.00 £0.42 6.80£0.25"* 6.57 £0.38 6.48 +0.57 5.60 £0.51%
120rmin ( mmol/L) 4.90 +0.76 9.74 £2.30* * 7.31 £0.53 6.68 +1.05 4.92+£0.82%
FINS(mIU/L) 13.95+1.56 28.44 +1.62°* 13.27 0. 86" 16.20 £1.70" 13.04 +1.83%
HOMA-IR 2.70 £0. 14 8.70 £0.45" * 3.98 £0.22% 4.53 £0.60% 3.22 £0.24%
HOMA-IS 4.09 £0.12 5.23+0.05%* 4.43 +0.08" 4.56 £0. 16" 4.23 +0.17%

2.4 CM Xt IR KR A5 KIS0

R4l 5 C 4, IR i TC TG,
LDL il FFA & & B2 (P <0.01) ,HDL & &
EEM (P <0.01); 5 IR 444 1, CM1 . CM2 ,CM3

% TG, LDL FFA & i 3 FEA% (P <0.01),
HDL & 3 (P <0.01) .
2.5 CMxf IR KR EWEFRESHI RN

HIZR S AT, 5 C AR, TR i LP AT



1282 RAF=IITE I Vol. 31
JEZH 21 ROS. MDA & & B3 (P <0.01),T-  AOC GSH-Px Jiff 1% 1 i 3 AL (P <0.01) ; 5 IR 4
F4 CM3T IR KRMBEHIRM(n =8, x =)
Table 4 Effect of CM on lipid levels in IR rats (n =8, X s )
#4475 Indication ( mmol/L) C IR CM1 CM2 CM3
TC 1.29 0. 14 4.73£0.56* 4.01 +£0.61 3.95 0.6l 3.93+0.13
TG 0.94+0.17 1.66+0.11** 1.54+£0.22 1.13 £0.19% 1.15 £0.18%
LDL 2.93+0.18 4.57£0.49** 3.74 £0.35% 3.43 +0.56" 1.46 £0.23%
HDL 1.76 +0.20 0.76 £0.15* * 1.23 +0. 13" 1.29 +0.09" 1.57 +0708*
FFA 0.83 £0.08 1.32+0.06** 1.10 £0.07% 1.14 +0.04" 0.93'+0.11#

A, CM1 ., CM2 . CM3 4 1l 3% . WL IR 0 JO 28 21
ROS MDA &0 F ML (P <0.01),T-AOC ,GSH-
%5 CM 3 IR AREUEERSHEM(n =8, v =5)

Table 5 Effect of CM on redox indicator of in IR rats«(n =8, XS )

Px FEEPE B2 FH 55 (P <0001) , Hod CM3 2 3k 51

ik

847 Indication C IR CM1 CM2 CM3
1M1.2¢ Plassma

ROS 8.86 £1.20 30.16 +5.74* 14.43 42766™ 13.48 £2.73" 11.12 +2.31%

MDA (nmol/L) 4.25+0.56 12.7+0.61 " * 617 +0.82% 4.90 £0.52% 2.54 £0.20%

T-AOC (U/mL) 5.15+0.74 3.86+0.50" * 4.6140.24 5.34 +0.52% 6.90 +0.29%

GSH-Px (U/mL) 52.64 +8.21 25.68 +4.34" " 32.69 +5.52 38.85 +5.86 49.69 +7.82%
WL Muscle

ROS 59.51 +7.19 236.7 £38.61°* 139. 85 +26.41 141.61 £8.37 89.39 +15.55*

MDA (nmol/L) 2.94 £0.40 13.69.41.37* % 7.55 +0.68" 6.14 +0.43% 4.74 £0.43%

T-AOC (U/mgprot) 1.13 +£0.16 1.18 £0.19 1.91 0. 15* 1.97 £0.28"% 1.54+£0.09

GSHPx (U/mgprot) 11.09 +1.63 4.74+0.80" " 4.92+0.98 9.28 +0.65% 10.04 +1.44%
JFAE Liver

ROS 9.08-:1.37 16.80 +1.73** 13.20 +1.50 12.75 +2.26* 12,17 +1.17*

MDA (nmol/L) 1.99.40.24 4.23£0.60** 2.19 £0. 46" 2.16 +£0.36" 1.95 +0.22%

T-AOC (U/mgprot) 10.89 +1.27 5.14+£0.45** 8.67 +0.74% 9.77 £0.44% 9.12 £0.77*

GSHPx (U/mgprot) 5.46 £0.66 2.87 £0.47%* 3.03 £0.49 3.07 £0.44 3.78 £0.55"

mRNA HH%) ik ik
mRNA expression

B4 CMMBEBER|IARAULA (a) FFFAE (b) EALRFAE X E E RIZKFH RN

Effect of CM on the mRNA expression of oxidative stress related in IR rats muscle (a) and liver (b)

Fig. 4
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Fig. 5 Effect of CM on the expression of Nrf2 [HO-1 ,NQO1 protein in. IR rats muscle (a) and liver (b)
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