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Cordyceps Militaris Extracts on Blood Lipid Regulation
in vivo and Antioxidation in vitro

JIANG Wei-zhe, QU Kai, ZHU Hai-bo"
( Institute of Materia Medica, Peking Chinese Academy of Medical Sciences &
Union Medical College, Beijing 100050, China)

[ Abstract]| Objective: To investigate the effects of Cordyceps militaris extracts ( YCC) on regulating serum
lipids and antioxidation. Method: We established high-fat diet-induced hyperlipidemic golden hamster model. After
the four-week administration of YCC (200 mg-kg '), the levels of total cholesterol (TC) , triglyceride (TG) , low
density lipoprotein-cholesterol ( LDL-¢), and high density lipoprotein-cholesterol ( HDL-c) in serum were assayed
with the method of chromatometry to observe the effects of YCC on serum lipid regulation; we also evaluated the
scavenging activity of YCC against a array of free radicals, including 1, 1-diphenyl-2-picrylhydrazyl radical
(DPPH ), superoxide anion, hydroxyl radical, peroxyl radical, hydrogen peroxide and peroxynitrite based on
molecular level reactions in vitro; at the same time, we evaluated the effect of YCC on cupric ion-induced human low
density lipoprotein (LDL) oxidation. Results: Compared with model group, YCC decreased the levels of serum TC,
TG, LDL-c significantly, while increased the ratio of HDL-¢/LDL-c (P <0.05) at the dose of 200 mg-kg '. The
IC,, of YCC against DPPH and hydrogen peroxide are (125.6 +3.4) mg-L™", (758.9 +11.2) mg-L™"' respectively.

The maximal scavenging activity of YCC against peroxyl radical, peroxynitrite and hydroxyl radical is (86.5 =+
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A P R It B T L AR A0S BR el A FH DA B R
B AR AR R B AL B i ok 2 1)
1 #H
L1 zh¥) & ¥R, SPF 2%, lEYE,6 ~ 8 JEk, &
100 ~ 110 g, b 57 4 il ) 46 52 56 3h 4 B0 AR A7 BR
Zy vl P4 YF AT IE S SCXK( 5T ) 2006-0009
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He R A PR 2y ®] R AL F A IR S SCXK (&) 2009-

0007, Fefil ful AL 77 :21% (43, 10% K ,20% &
K ,20% G 8 ,25% #K B 2% B, 2% k. H R
BHAC 75 :79. 8% FEAli ) Bl ,20% $& il , 0. 2% JIH [

1.3 ZidM5iAH &5 ( Cordyceps militaris)
L (YCC) o [ 2R A B 25 W FE BTl AL =
REFHAR K, LM E R L H 52% . SHE
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(44.1 +6.0)% . In addition, YCC prolonged the lag phase of LDL oxidation process at
. Conclusion: YCC displayed serum lipid regulating in vivo and antioxidative activity in vitro.

Cordyceps militaris extracts; hyperlipidemia; regulating blood lipids; free radical; low density

( DPPH #1t 5 067K1154) AAPH (45 MAKK1426) .
HER (%5 231597-1), WL B M (%
1407491) , — /K & % F} 8] 123 ( DHRI123, #t %5
060M1456) . —F bk (#L5 1313-139) . =2 M =
e i Z 1R (L5 67-43-6) , % [H Sigma 247 ; HE b
26 4 B 2 B e R A PR A A .
L4 &% ZHEMKESES.COH, #E
Eppendorf 4y #] ; Spectra Max™ 190 {45 {Y¥ , Spectra
Max™ GEMINIXS #% 3¢ Jifi % 1%, 2 [ Molecular
Devices 43 ] ; GLOMAX ™96 8 £L #z & 6 46 I 4 , 3¢
[& Promega /%] .
2 A&
2.1 XXt i L AE B L BE K S 4 B
B3 PR % 1 S, AR A A B B L 0 O AE R X R
2 R KRR B PE 25 o ARl T A PR 4L (4 mg -
kg™') \YCC 41(200 mg-kg "), B4l 10 2, BRIEH
My TER R, KRB A5G TEIEHE . &
BB KR g B 1R, HHEHE A 10 mL-
kg ' ESEHZ A EFRAMBERYAE KRG TER
BZERK . RIRGAFIEEE 12 h, RIKE 25 30 min
Jei e 3l R HEE 0 Bk A BB, 2 BR A 55) 4 5 B S  E
I o TC,TG,LDL-c,HDL-c % .,
2.2 &5 E W ERTERER
2.2.1 DPPH {§[R3E5:  # A DPPH 78 ¥ K
517 nm b 77 7 R AE W e, I A 32 a 517
nm Kb W S B T B R 8 HEXT % A R R Y T BR 68
J17 . F 96 FLEFARA ', N A 190 wL DPPH (0.2
mmol-L ™" F ZEE ), 10 wL 7 [al ¥ 1 19 32 ik 5 .
G, FE KT8 R E R S 30 min, i 7 517nm
KT BOGE A . LABUIR Il B2 1F b P M .
Mk = (Agg — Apg) /(Agg —Auy) 1 x100%
2.2.2 HWAEMETF(O, )RR WMERET,
PAE =My B ARG AP B T, [ e A A
[E] F= 4, 7E I 1 420 nm 4b A5 FRAE W i, BT A FH
RESF A 32 154 5t o 8 R B B T O BRIE E . 250 L
Fe A Z A0 4% :130 pL pH 8.2 (9 0.1 mol-L ™" Tris-
HCl ZE i (7 2 mmol-L™" EDTA) ,100 L A[a] 3 B
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L2 (AA/ At ) 523 % 5 BH 125 1 A4 3 PR E
2.2.3 BFHME (OH- ) WHERER A HEHE
BRIGHESRIR T S8 SR [ 7 I RifE L. (a8 W4
TAFE- Fe’ T K 536 nm ib AT ERAE W i g, B
B 28] S Ak IR 4 & W i Bk B 1, AR 4R — A E-
Fe' " i M e %5 . 1 mL SR R :pH 7.4
f70. 15 mol- L ™" B MR A 22 w3 ,0. 75 mmol- L~ "4F —
AAE W W, 0.75 mmol - L' FeSO, ik .0.1 % 11y
H,0, 5 AR Z 5. IRAE T 37 CARE 60
min, Ul 72 # K 536 nm &b A A, LB IR i B8R AE b BE
PEXT R

MEE =] (Ayg —An) /(Agy —Ayy) 1 x100%
2.2.4 gt AR (ROO - ) HRER SR
H % ROO » 1 2,2"-(H & (2-H BN ALK ) — 0 R
th (AAPH) 7E 37 C N #U KR % A . 286 R #h#k
ROO - &AL , H2¢ Ot o B 2 0, 32 3 X+ ROO -
D377 5% 1 1 20 Ao e 0 2 O R P R T A AR Ak R B
B . 200 pL RO AR R4 3E :pH 7.4 1Y 75 mmol - L™
MR A 2% 0, 19. 1 mmol - L™' AAPH, 81.6 nmol -
LSS RN, AN AR B 1 32 3K o A B B AR X
HELEMSE 100 min, $ & % 5% B K 4 Bk 485
nm,528 nm. DAFCIR LR FN Trolox Sy P I HE ™

Pl = [ (AUC HER - AUC 881 /( AUC 25 - AUC
B ] % 100%

A AUC H i 2 F il
2.2.5 HEAR(H,0,)EREZR JCFERHEE A
e ARG = A b2 &%, YCC X H,0, 93 bR 1%
P38 S A I D% PR RS o RO i BE Y R B ok I E
250 pl iR & AL4% :pH 7.4 (9 0. 15 mol - L™ ' B iR
W 0P, 2% H,0,,3 mmol- L' &4, LKA
W BE 32 o R OGASGEE A7 I S HE A 6 2 o 5 B2
(RLU) ™' o DABLUIR il 12 g B 6 B

M # = (RLU BE% - RLU ££4) /(RLU #% - RLU
1) ] x100%

o RLU RN K s i .
2.2.6 HRAWAMHE (ONOO ) FERER HAE
i FE(ONOO ™ ) & W i 2 % SCHk [ 10 ] i AF sle ik
# 0.6 mol-L ™" H,0,( 1L 0.7 mol-L™" HCI ¢ ) 5
0.66 mol-L™" NaNO, ZEVK {4 1s, MM A 3 mol
L7 HW 9 NaOH 2811 JZ )% . 4 F Y H,0, FlEk:
AR MnO, RS MR £ FFHURL MnO, JTFESS , I8 i

FEER SR E TR B
ONOO ~ A4 Jo%& 56 ) DHR-123 S Ak h A 286
9% FH1-123, YCC % ONOO ™ [ 175 B3 3 o B3l 2o #%
W B AR AT Y . RN A R pH 7.4
0. 15 mol « L™" 4 [ £ 2% v ¥ , 7 & il % () ONOO ~,
A [ 9 BE () 3238 i DA B 5 wmol - L™' DHR-123 ., iR
BWAEF 37 CWHE S min, NPT G
FRACI S , R 6 I T R S 6B 1K 43 31 O 485 nm
1528 nm, L 4TI i &R PH M X R 57 K A X
ONOO ™ (135 bR 1 ¥ J I 49 ) ONOO ™ #5 5 DHR %
UADNER G =
2.2.7 YCC¥HiflE 7T AR EIRE A A th s
5 A% AR E A Aol A R T A % 2k i
HEALRIE =Y —5% & /R 234 nm 11
AR LSk T, YCC X4 % Fi% 5 LDL R fkid
PEM W 2% SCHk [ 11 ] Jr ik mihn ek, 300 L Ji
Wik Z A% pH 7.4, 0.1 mmol-L~" PBS,100 mg-
L™"LDL, AS[A] #e B iy 2 5, 5 5 pumol « L7 B 2
W . AACKNTF 37 C I AR & I8 3, 6 f AR A
oft JE 22 5E 234 nm 4RO IE 6 h. YCC Xf LDL
A A 2 I 7 52 i 3 ok S A oty £ B i B B AR R k. LA
W2 A 25 5 BT ML R A S PR P X B .
2.3 glitsEath SRBIEU x5 X, KRR
B 25 ik ki dl e te e, P <0.05 fi48it
3 &R
3.1 YCC X i i Ak M B Ag /K E i sEma Gn g
1 s, 4525 4 )G, SR A %, YCC 4
(200 mg-kg ") SE KM ITH (4 mg-kg ™' ) BIAH
I8 7 3h ¥ =5 B i 35 BE B K SF (P < 0.05), H
YCC 4] TC, TG, LDL-c ¥ & 4 B F&{% T 36.84% ,
89.63% ,54.51% , A& Ath 7T 41 TC, TG, LDL-c & &
Sy WA T 58.43% ,72. 18% ,65.59% ; [f] it YCC
¥ MEMITH IS T HDL-¢/LDL-c, 43 Jil| h # B 2
9 1.52 f5 (P <0.01) F1 1.39 {5 (P <0.001),
3.2 YCC {kAPEER A da i 3 T
3.2.1 DPPH #ERRIEME YCC 7E{K4h 4 7K F A
AR DPPH g iy B 09 7F F , H 5 30 70) 5 400 14 ¢
F(#£2),1C,H(125.6 £3.4) mg-L~", FHEXT BRHL
IR 7 B DPPH i 1C,, K (3.2 +0.2) mg-L™',
3.2.2 O, -i5BIEE 7810 ~ 1000 mg- L™" ¥k BF
F,YCC iYW B A L {E ( AA) ¥ F RE R4, 3R W
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F1 SERAEMBmMBFRERAKE(x+s)

I TC TG LDL-¢ HDL-¢
#H 5 HDL-¢/LDL-¢
/mg-kg ! gL Jgel ! /gLt /gL
Ew - 1.42 20, 13% 1. 68 +0.39% 0.64 0. 16%' 0.41 £0, 05" 0.66 +0.133)
fi o - 7.96 +3. 45 22.84 11,44 3.50 + 1. 87 1.42 +0.72 0.38 £0. 12
AT B 5,03 +£0.89" 2.37 +1.02% 1.59 +0.23% 0.84 +0.171) 0.53 +0. 05"
Yco 200 3.31 0. 49% 6.35 £1.96% 1.21 0. 16" 0. 68 £0. 05" 0.57 £0. 07"

T MR " P <0.05,7 P <0.01," P <0.001,

$£2 YCC3EMK DPPH,HO-5 H,0, BiEH (r+5)

YCC #eE DPPH 1 52 HO - i ] 5 H, 0, 4 i 3

/mg+L"! /e /% /%
1000 84.85 £1.73  44.05 £6.02 53.37 +0.58
500 78.77 £5. 11 34,13 9. 36 38.81 +1.34
250 70,22 £1.45 28,07 £2.79 28.07 £2.59
100 42.30 £2.91 22.99 +4, 45 16.67 +1. 21
50 32,99 +3.73  21.32+8.46 12.00 £2. 67
25 16.61 £ 1.07 19.81 +3.28 2.95+1.78

YCC XJ €82 = B B 4 b B i i 88 S B 25 1 5 400 ffil
P F 5 BE P %o HE 0 IR 1 88 368 B 8 S0 B 5 7 1Y 1C,, A
(5.6 +0.4) mg-L',

3.2.3 HO-#BEiEHE YCC X HO - — & il 5 &
T, AR LR BRI SC R FE | mg- LT W L HO
THER B R (441 £6.0) % ; FH X BT IF ifn B8R 1)
IC,, H(70.5+1.1) mg-L™"(F2).

3.2.4 ROO-#BRIEME &30, 7 50 ~ 1 000
mg- L™ ¥ R, YCC X 3f 4 B b 2 f9 3 ) 3 2 76
70% LA b A5 45 1 B A L 7] 9t 4 G 28, B 4 Xof B
PUIRIML 2 5 Trolox ¥ B & 4 A thy 5L 19 §f # 58 TF

£3 YCCHBRUTAEMBS T AL THBMEMEY (x5

YCC kB
/gLt ROO -4 il 52/ % ONOO ~ il %/ %
1000 70.8 £1. 8 39.6 £5.6
500 75.4 £2. 8 < B W
250 79.9 £3.8 56.2 8. |
100 80.7£2.0 64.4£3.3
50 86.5 +14.5 60.2+1.9
25 - 60.6 4,4

3.2.5 H,0, i§BiGE  YCC 7£ 25 ~1 000 mg-L ™'
%mgﬁﬂ” f ?jﬁ:ﬁ% Hzoz W?ﬁl&ﬁ%}gi ( ?% 23, ICS!] =

< 130 -

(758.9 = 11.2) mg- L' 4 4F ifil % 75 & H,0, 1y
IC,, = (386.0+5.7)mg-L™",

3.2.6 ONOO JfFiE#: 3 3,YCC 7E 25 ~ 100
mg-L " ONOO ~ i i 14 9% T 7F 250 ~ 1 000 mg-
L' i 40 0 BE g, L AE 100 mg- LR EEF,
YCC %t i %1k 2 i R £R (9 10 ) 3Bk 64. 4% . HLIR
ML, PR 7 KK R 8 R 7 A JBE 31 PRl 3 B 2o Sk W S AR R 1)
&P FE 50% L | HAE 100 mg- L~ F X6 L 49 411
ALKy 38.4%

3.3 YCC X4 FiF T NMEE EIRE O kE
WA SRy R SR IR R R AR A R
3 A~ A - R B AE I B B TR R A AR AR
Yo, g6 0, A iR 218 1, W O E B R ) 22
18 b F 5 ok R A, b B B RE R 3 Ak 5K R B S
B, 45 0 A A U R R O R B s () 2 R T
15 3 70 f IFAH , e B B i B O AR Ak 5L 2 i ¢ L R
JT it AR T ) Ak L A i AT R L RS, ROk
JIE T I ) A8 Ak il 2 4 AR — KT, sig AT T
e LRIk 4 BT, SR, YCC 1R
50,100 mg- L' 4} 54 LDL 4 1k it 7 9 5F- 2 9t &4 it
[ AEAC BRIRIZH M 1.6 51 6.5 5. FHERS I %
A6 mge L™ W BEF il LDL 4k % 3 @ i (6] £E
KEMBRIAM 2.7 £5.

2
1.8
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L2 ——HPEN
11 — YO 00mp T
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®4 YCCHAEZERRASMATENBRBAZM

#H ) e /mg- L~ filr 8 B4 6] / min
i - 43+3.6
B % - 114 +4.01)
YCC 100 279 +3.1"
50 68 +2.5"
4 itig

4 8 b BRL7E M [ B AR AR e iB R A AR O T
BB, B0 &Y g By B i T
A BT AR T 49 BUE A S
RHNBPETE . 4R BxR, SEBAN Y im g L, & 0
KRR U RE B PR AR 3 B A5 B i v b S I e
Hh =15 K %5 B2 G & & H [ A Y & 6, R B A
HDL-¢/LDL-c, i 4 B 2« it B 55 25 3L B 60 5 1B ik
B S 00 7 G I 4 B b RO A R4 0 9 I g
T

mF RS ELS MR ARD,
A7 e 4% s B 3 B ) 10 0 R AL T AT T SR
2 B R Y % DPPH, HO -, ROO -, H,0,,
ONOO ™ ) 5% i 7% B 1% (L3R I R — , % 0, - &
WL BR 3 #E . O+, HO + H,0, & ONOO ™ J& iy I 44
B 1 0 T AL 4 ) T DPPH 6 (A b 32
7 T 40 R A R Sy A0 7, TR AT 1 S
R4 S T 2 S P A T

16 5 B MUAE 51 2 i SR A 0 BOCIR S T, IR % B iR
EEAg A B R A ARREEREA, G EN
ML 9 B2 A 7 1 1R L, AT S B 3h Bk 06 R R 4L 1o &
A PR, RN SUOWEE T A H B B4R B ) X
TFTIEFARFEREDA AL BMZ ., LDL H ik
3ol R I ok A R B R B, ¢ oty L
B T 3 A (R N R 1 L R W
AR, X IR E B AL AR ER . 2
A & d U AR B R A ) i AR S A Ah
PRI T
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