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Antioxidation of mythic fungus broth on senile rat models induced by D-galactose

GUO Fang', QI Ya-juan®, ZHANG Yong-jian', WANG Yong-li' (' Department of Pharmacology, Hebei Medical University, Shi-
jiazhuang 050017, *Department of Pharmacology, North China Coal Medical College, Tangshan 063000, China)

Abstract: Objective To study the effect of mythic fungus broth (FMF) on the free radicals, erythrocyte
membrane, sexual function and ultrastructure of the brain mantle in D-galactose induced senile rats. Methods
(DThirty SD rats of 24 months old were divided into 3 groups: water control, FMF group (1.2 g/kg) and vi-
tamin E group (0.8 g/kg). The action of antiaging in rats was studied by determining the oxidative activity of
the plasma, the content of vitamin C, glutathin and malondialdehyde in the blood serum and the brain tissue.
(2)Sixty SD rats of 6 —7 months were divided into 6 groups: control group, model group, 0.3 g/kg FMF group,
0.6 g/kg FMF group, 1.2 g/kg FMF group and vitamin E group. All rats except the control group were injec-
ted subcutanously with 1% D-galactose at the dose of 50 mg « kg™ + d~'. The antiaging action was studied by
measuring the activities or content of superoxide dismutase (SOD) , malondialdehyde ( MDA) , glutathione per-
oxide (GSH-Px), monoamine (MAO) and lipofuscin ( LPF) in the blood serum or/and the brain tissue. The
protein content in the brain tissue was determined by Coomassive technique. The ultrastructural change in the
cerebral neurons was ohserved by transmission electron microscope. (3)The effect of FMF on the erythrocyte
membrance was studied by assaying the MDA content. (4)The change of sexual function was studied by the cop-
ulation test in 40 female and 40 male SD rats of 4 —5 months. Results (DlIn the aging rats, the 1.2 g/kg
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FMF increased the oxidative activities of the plasma ( P <0.01) and the content of vitamin C of the blood serum
(P<0.01), decreased the MDA content in the blood serum and the brain tissue (P <0.05) , but had no sig-
nificant effect on the GSH. @) 0.3 g/kg FMF enchanced the GSH-Px activities ( P <0.01), decreased the
MDA content in the blood and brain tissue (P <0.01) and the LPF content in the brain tissue (P <0.05),
but had no effects on other enzyme and metabolites; 0.6 g/kg FMF decreased the LPF content (P <0.05) and
MDA content (P <0.01) , enchanced the SOD activities (P <0.05) ; 1.2 g/kg FMF increased the SOD activ-
ities( P <0.05) and GSH-Px content (P <0.05), decreased the MDA content (P <0.01 or 0.05) and LPF
content (P <0.05), and the MAO activities (P <0.05) in the blood serum and/or the brain tissue. D-galac-
tose increased lipofuscin, made mitochondria swollen and degenerated, mitochondria broken and vacuolated,
nucleus teratic, nuclear membrane plicated, nucleolus shifted to edge, and Golgi complex vacuolated. The
FMF improved remarkedly the changes induced by D-galactose. 3) 0.6 g/kg FMF and 1.2 g/kg FMF de-
creased the contents of the MDA in the erythrocyte membrane (P <0.01), but 0.3 g/kg did not. @ln the test
of strengthening sexual function, 1.2 g/kg FMF shortened the latency of the penis erection (P <0.01). In the
mating test, 0. 6 g/kg FMF increased the number of capture and ejaculation (P <0.01) , shortened the latency
of capture (P <0.01) and ejaculation (P <0.01), 0.3 g/kg FMF only shortened the latency of capture ( P <
0.05). Conclusion FMF can delay aging, decrease lipid oxidation, increase the activity of antioxidase, en-
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hance the sexual function of male rats.

Key words; free radical ; antioxidation; mythic fungus broth; D-galactose; lipid peroxidation; ultrastruc-

ture; sexual function
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B ( GSH-Px) JH UL AL B (SOD) | ¥ 1k U 1L i ( MAO) %
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B, H 37 H-7500 i 5 e 4

1.2 #hip
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1.6.1 ZrAifufgiarmils R Dodge KB L 7 3% i
o W4 ~5 AEERES B IRIERUM 20 ml, & F$ 56 %
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Ea 26 do TARWERZYJS 30 min, K 50 308 B T K WA
SEURAL, 25T SRy B A e, MRS O 4 mA L G2 A RIIOT iR =
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TR 0 R ) B 4, AT 1M 0 R 2E 4 7 MDA 574 (P <0.05,P <
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Tab 1 Effects of FMF on the oxidative activity, vitamin C, glutathin GSH and MDA of the aging rats (n =10, x £5)

- Dose Oxidative activity Vitamin € GSH MDA
(g/ke) (U /ml) (pg/ml) Serum ( mmol/1.) Brain ( mmol/mg) Serum ( mmol/L) Brain ( mmol/mg)
Control e 0.35 £0.21 4.24+2.3 0.79 +0.65 3.2+1.9 12.5+3.2 16.9+3.3
FMF 1.2 1.42 £0.49 ** 19.1 £8.9* 1.09 £0.01 5.2x1.2 9.3+3.8* 11.4+2.6*
Vitamin E 0.8 2.10 £0.41 * 27.0+9.3* 1.55 £0.19 4.7+1.3 6.5+1.0* 9.7+2.0*

FMF; mythic fungus brothy # 3 P <0.05, #%; P<0,01, »s control

2.2 RERKBRT D-F AT RE KA oK P
SOD ,GSH-Px MDA \MAO # %

D22 FUBEARY G B8 41 45 25 (3 4F B4 SOD , GSH-Px ) 7% 1k
FEAG MDA (95 B THE  MAO (75 bER s . A2 2R 3 1)
R AT AR MDA 1935 K,0.3 1.2 g/kg 4 ABEH S 42/ GSH-
Px ({5 1,0. 6.1, 2 g/ke A REH 42 SOD (9364, 1. 2 g/kg
HANE MAO BIEfE(P <0.01) , L2,

2.3 RELABRSD-FILBEEELRA BEL P
SOD .GSH-PX MDA .MAO #)#

D=2 FLBHR L6 B 2H 4 s (4 % i 2H SOD 11 GSH-Px ) 3% 1
FEAIG, MDA #3587  LPF S B e . R 2R R F
£ T B S0 A IE MDA LPF [ 854, 1. 2 g/ke 41HER 538 55 SOD

{6V, % GSH-Px £ 77] B4 X9 00 ) , 25 R L2 3,

F2 RERBEBXT D-3 78T B P E K M 0% R SOD , GSH-Px,

MDA MAO B0 (n=10, X £5)
Tab2 Effects of FMF on the activities of SOD, GSH-Px, MDA and
MAQO in the blood serum induced by D-galactose (n =10, ¥ +5)

Doge S0D GSH-Px MDA MAO

Gt ooy 6Ly (U/L) ( mmol/L) (U/L)

Conrol  —  123420*  1504£21*  10.04£0.23** 149 £40*
Maodel - 94 +21 123 +27 12.88 £0. 25 197 +47
FMF 0.3 8712 159 £9 ** 8.18+0.16* 194 £35
0.6 118+21" 141 £3 10.18 £0.32* 193 £36

1.2 134 :42* 142 2 * 7.82£0.20* 151 £34*

Vitamin £ 0.8 108 + 18 * 148 +18*  8.51+0.39** 157+19*

FMF: mythic fungus broth; * ; P<0.05, 4% ; P<0.01, vs model
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£3 RTEB WAL SOD GSH-Px MDA  LPF & # M
(n=10, x £5)
Tab 3 Effects of FMF on the activities of SOD, GSH-Px, MDA and
LPF in the brain tissue induced by D-galactose (n =10, x +5)

Crotp Dose SOD (:SH-PX MDA I‘.PF
(g/kg) (U/mg) (U/mg) ( mmol/mg) (Usg)
Control — 150%13* 54 £6° 5.3x1.8" 125 £35°*
Model — 134222 46 £6 7.2+0.8 184 +61
FMF 0.3 14613 45 +8 5.7+1.7* 154 £32°
0.6 150 £11 44 5 5.6+0.8* 130 £32 °
L2 157 £16 * 516 6.2+1.0" 132 £36°
Vitamin E 0.8 153 £15* 55+3° 5.5+0.5* 120 34 *

FMF; mythic fungus broth; % . P<0.05, %% ; P<0.01, vs model

2.4 BBEWELER
ZEXN R G AT 1 ~3 K B AR, WS
Fi%, FREHES ERMBEATILL ~2 MEERE, AEH

R MA DG 28 HopL R — R o AR RO R, —
HRA AR AR KA — B B & AT RN R
As— (2R A | 2 (A P 58 3 Y L L AT LR/ A
S I HLACIURD s B R B AR AT L 3 ~ 8 AT HES (1Y R OF- 2,
25T, 16 i F- BT A 1 4 R R ] DLERTE , K /NS S /N, T
S POATHT AT DR I A ACH 5 R e T AR G LR, NN B
R 5 HEL TR M0 ) A 3 1 R A R A A RO R RT L I A
WA .

BERURT R L SIS D-2f 3B S, # 2 on iR A Bz R B
WRFTEG | ANt ol il 68 s R IR R i s R R R B 5 (R B A8
HOAE s 2R (A AT W TG | 3 S M G, s HE 0 ZE L, 8 40 1 4% L
SRR A, 25 0 R R B £ (4 ~6 1) (E 2).

RERFEWO.3 g/kg 41 RERBEHO.6 kg HMRER
FEk 1.2 g/kg AT A RKEHEAO(E D2 FLRS R A0 = BUE
A (#3) .

M Mitochondria; L:Lipofuscin; N:Nucleus

Bl ZAMRE. KHHSTEMEMESR (Bar=3.3 um)

Fig 1 Normal cerebral neuron ultrastructure in control group (Bar=3.3 pm)

M2 WA RE . AR AR MR K (Bar=2.0 pm)
Fig 2 Teratic nucleus, plicated nuclear membrane by D-galactose in model group (Bar=2.0 pm)

E3 REEBHL2 g/kg B BREZHRE (Bar=2.5 pm)
Fig3 Teratic nucleus in 1.2 g/kg FMF group (Bar=2.5 pm)

2.5 RELABERT 4 mpeE MDA &% h

BTFAE =BG, 2L MAE E MDA & (0.57 £0.05)
mmol/mg ¥ Xt BB £ (0.37 £0.03) mmol/mg B & FF 5 (P <
0.01), RZ KW 0.6 g/kg & 1.2 g/kg #H A {4 2T 41 Hfu fit
MDA & BF#{K( P <0.01) 435 4(0.48 0. 03) mmol/mg
1 (0.42 £0.02) mmol/mg,
2.6 REZTABRASRAMARG R

M, B2 LRI 1.2 g/kg Al {d K BLRA £ 4R 3
{RHA(9.9+£6.9) s BT HALH (41.8 £32.7) s B A (P <
0.01), 3EEEKES, R2ZREEWO0. 6 g/kg I 3% hn ife o4 K B
ZEC S P A SR R SR B (P < 0.01) , 4 Fg £ 428
RIAFNGHRE AR I (P <0.01),0.3 g/kg £ H 45 48 th 4L 1 1R
M ERLE4,

Fd4 REEABEWMTREWAHRME (=10, ¥ £5)
Tab 4 Effects of FMF on the mating test of the rats (n =10, x +5)

Dose CLP
(g/kg) (1/8)

Capture times ET

CGroup (times /min} ELE(1/8) ( times/min )

Control —  0.005+0.003 23=x16 0.003 £0.002 18x16

FMF 0.3 0.012+0.010** 30 16 0.007 £0.006 26 £15
XSW 0.6 0.027 £0.026 ** 56 +39 ** 0.020 +0.010 ** 51 £39 **

1.0 0.018+0.011** 3016 0.006 £0.004 47 £15**

CLP: Latent period of capture; ET; Times of ejaculation; ELP: Latent
period of ejaculation; FMF. Mythic fungus broth; XSW: Xiong Shi

Wan: #* : P<0.01, vs control
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SOD .CAT ., GSH , GSH-Px | VE, % % {15 {05 5 1R 38 1 41
HiRE S . A8 = EATEMIESIF T (pH 8.4) ,fiE 1 44k
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