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Effects of medicinal insect Catharsius molossus on submerged
fermentation and in vivo anti-hepatoma activity of Ganoderma
lucidum
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Abstract: We studied the effects of Catharsius molossus (a Chinese medicinal insect) on the cell growth, fermentation kinetics of
key bioactive substances and anti-cancer activity of Ganoderma lucidum in submerged fermentation. The results showed that C.
molossus at all the tested concentrations had no stimulatory effect on the cell growth. However, addition of C. molossus at 5 g/L lead
to significant effects on the fermentation kinetics of polysaccharides and triterpenoids of G. lucidum, and at 7th day in fermentation
process, the yields of polysaccharides and triterpenoids reached 2.81 g/L and 539.0 mg/L, respectively, while they were 2.25 g/L and
428.2 mg/L in control. In vivo anti-cancer studies showed that the inhibitory rates of control fermented G. lucidum (CFG) and a
combination of water extract from C. molossus and CFG on the developed tumor (Heps) in mice were 41.61% and 42.24%,
respectively. Moreover, the inhibitory rate of the G. lucidum fermented with C. molossus (GFC) reached 57.21%, which was
enhanced 37.49%, compared to the inhibitory rate of the control fermented G. lucidum. These results suggest that supplementation of
C. molossus in submerged fermentation of G. lucidum lead to a significant enhancement of the anti-cancer activity of cultured G.
lucidum.
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Fig. 1  Effect of Catharsius molossus concentration on
mycelial growth of Ganoderma lucidum.
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Fig. 2 Effect of Catharsius molossus concentration on production
of polysaccharides (A) and triterpenoids (B) from Ganoderma
lucidum.
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Fig. 3 Effect of Catharsius molossus on the time course of

mycelial growth (A), polysaccharides (B) and triterpenoids (C)
production of Ganoderma lucidum.
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Table 1 Anti-tumor activity of several samples on the developed tumor in mice (n=10)

Group _Dose X ora} Chgnge (_)f body weight (g). ) _ Avergge tumor Inh_ibition
administration time (d) Before administration After administration weight (g) ratio (%)
Iffﬁi?ﬁii?ﬂéf)l 0.5 mL/(mice-d)x8 2139+ 132 30.31£2.70 1.61 +0.70 ;

P““;;’_‘;%’)ntml 25 mg/ (kg-d)x8 21.01% 1.11 3111 +£4.70 0.74 £ 0.39%% 0 54.04

CFG 25 mg/ (kg-d)x8 20.92 £ 1.26 34.12+3.29 0.94 £ 0.35%* 41.61

13 mg/ (kg-d)=8 2043 +1.24 25.67 £2.33 0.99 +0.25* 38.51

7 mg/ (kg-d)=8 19.76 £2.21 27.37+1.92 1.07 £0.57* 33.54

WEC 25 mg/ (kg-d)x8 20.71 £1.01 23.61 £3.22 1.19+£0.55¢ 26.09

13 mg/ (kg-d)x8 19.94 £ 1.35 23.98 £2.45 1.22+0.25 24.22

7 mg/ (kg-d)x8 20.78 £2.54 24.67 £ 1.34 1.28 +0.57 20.49

GFC 25 mg/ (kg-d)x8 20.75+1.27 23.534£3 .49 0.69 + 0.09**, ¢ 57.21

13 mg/ (kg-d)=8 19.38 £ 1.70 2539+ 5.24 0.72 £ 0.25%*, ¢ 55.28

7 mg/ (kg-d)=8 20.58 £1.35 23.84 £2.90 1.01 £0.57* 37.27

WCG 25 mg/ (kg-d)x8 20.47 £0.91 22.50 £3.36 0.93 +£0.29% 42.24

13 mg/ (kg-d)x8 21.26 £2.21 27.21+£2.35 1.02 £ 0.25* 36.65

7 mg/ (kg-d)x8 21.42+1.78 2521 +1.43 1.09 £ 0.57* 32.30

CFG: control fermented G. lucidum; WEC: water extract from C. molossus; GFC: G. lucidum fermented with C. molossus; WCG: a combination of
WEC and CFG. *Compared with the negative control, P < 0.05; **Compared with the negative control, P < 0.01; ¢ Compared with CFG at same dose,
P <0.05.

4 RZMEEABEYE /)R A SRR . BR AR A0 A AR B9 6 RZ-BEMECASYE R ABPEER . B ARF0 AR
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Fig. 4 Photograph of tumor, spleen and thymus from mices Fig. 6 Photograph of tumor, spleen and thymus from mices

treated by G. lucidum fermented with C. molossus (GFC)at treated by a combination of WEC and CFG (WCG) at 25 mg/
25 mg/(kg-d). Left: negative control. Middle: sample. Right: positive (kg-d). Notes are the same as in Fig. 4.
control. Upside: tumor. Underside: lienitis and thymus.
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Fig. 5 Photograph of tumor, spleen and thymus from mices [4-6]
treated by control fermented G. lucidum (CFG) at 25 mg/(kg-d).

Notes are the same as in Fig. 4.
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Table 2 Effects of several samples on spleen and thymus of mices with tumor (n=10)

Group Dose xorelliriilgr?(iir)listration Spletéi;v)eight Thymtl:n;v)eight Spleen index Thymus index
Negative control 0.5 mL/ (mice-d)x8 155.1 +36.24 65.30 £32.8 58.87 £ 11.85 24.83 £ 12.50
(distilled water)
fs"_sl:ig;e control 25 mg/ (kg-d)x8 189.6 + 48.61 59.70 = 22.66 78.85 % 16.79** 24.77+9.04
CFG 25 mg/ (kg-d)x8 184.1 + 38.66 99.40 + 63.48 76.71 + 13.70%* 41.88 +29.47
WEC 25 mg/ (kg-d)x8 188.2 +43.6 75.70 + 33.21 89.15 + 22.66** 33.40 + 14.05
GFC 25 mg/ (kg-d)x8 184.8 + 61.59 75.10+ 25.98 90.02 + 32.53%* 36.42 = 12.36*
WCG 25 mg/ (kg-d)x8 1233 +31.12 72.33 £25.19 70.03 = 12.58* 30.60 + 13.19

CFG: control fermented G. lucidum; WEC: sater extract from C. molossus; GFC: G. lucidum fermented with C. molossus; WCG: a
combination of WEC and CFG. *Compared with the negative control, P < 0.05; **Compared with the negative control, P < 0.01.
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