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Effects of Cordyceps militaris on Key Enzymes of Carbohydrate Metabolism
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Abstract

The present study was designed to investigate the antidiabetic effect of Cordyceps militaris on activities
of hepatic glucose-regulating enzymes, such as glucokinase (GK), pyruvate dehydrogenase (PDH) and acetyl-
CoA carboxylase (ACC). We have isolated the active compounds, CM-A and CM-B from C militaris and
the extracts are under investigation to determine their mechanism of action. Hepatic GK, PDH and ACC activ-
ities were significantly (p<0.05) increased compared with the control. Treatment with CM-A led to a rise
in percentage of enzymes by 380%, 396% and 286%, respectively, relative to control levels. CM-B were 329%,
312% and 239%, respectively. The increase in GK and ACC activities was linearly proportional with increased
ratio of CM-A. Our findings suggest that C. militaris exerted antihyperglycemic potency, which is thought
to be mediated through activation of GK, PDH and ACC enzymes related to glucose metabolism directly or
indirectly and therefore C. militaris is promising as antidiabetic functional foods.
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Z2)3}el glucose-6-phosphates 6-phosphogluconate
A+3} A1 7] 3= pentose phosphate pathway el %7) wA o =
23l glucose-6-phosphate dehydrogenase(G6PDH)v
AAE pyruvate acetyl-CoAZ E¥H4FAI 71 pyru-
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vate dehydrogenase(PDH) m&= v]ZA] 3o &A] 32
PDH=E 2] A 3}e]] o3} PDH phosphatase 52 &4 38
AlA F5 2] o) & SR AT = 7] 7R AL 9l ek
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A7 A ukal 4kst g o X FF-% -+ carnitine palmitoyl
transferase® A 3} A1 7] At AJAJE acetyl-CoAS A HHE
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239 3.(1), Kiho £(2,3)2 C. sinensisol A4
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Fig. 1. Mechanism of carbohydrate metabolism in cells.
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CM-Az=}3stgdh, °é<F F25 F2 residuecl] 5% NaxCOs =

2447k 59t 234413, thA] NaBH.E 33} 5% NaOH

2 33140 58-S 2mol HCIZ F3A1 2] F 54 8o

o3 319 31, non-dialyzable solution®l] o 822 7}3F & ¢

AR5t A2 AAEL AES F 541 5x38 CM-B
2} &kl

Tissue fraction =¢l

5429 WG HHE in vitrodl 4 AFS7] 98
A 0L 4B § 24 ﬂ% HEMO% 258¢
At e 27k A4S EREE

(150 mM KCl, 5 mM EDTA, 5 mM
captoethanol, pH 7.4)& 91
A 1087 AR F9 8l L2 4
goll A 1A 7k F<t 3 %-2] (Beckman, USA)3}F] cytosol
2 Fe)stgich A E-2 FN(250 mM sucrose, 10 mM
Tris - HCL 0.5 mM EDTA) 2.2 3§47 4°C, 10,000 X goil A]
1027 A F88le] A58 A A7 F 4°C, 105,000 X gell
A 1A 7} E4t 294 ¥-2) 8}od mitochondriaE- ¥-2] st th5).

Clg, 10 mM 2-mer-
A F 4°C, 1,500 < gol)
FEd-S oA 4°C, 105,000 %

EX R

Glucokinase activity

Glucokinase 42 Sharma 5(6) ¥ Ahn® Kim(7)2]
k] o 7 Z2)3}9l o} Reaction buffer(44 mM GlyGly, 75
mM MgCls, 3 mM ATP, 0.4 U G-6-PDH, 0.75 mM NADP")
£ 100 mM glucoseE ¥ A4 5EZ uk-2-Aj7l &
E3E 200 uL# cytosolS Arsledct 33 AR 340
nmellA 27] FHEE S35 44" NADPH &
1% 7P 2 2 3% &k A8k ol =3 0.5 mM glucose®
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Pyruvate dehydrogenase activity

PDH 8432 Shuichi®} Takashi(8)2] vy o2 27319
v}, Reaction buffer(25 mM KH:PQOs, 1 mM p-nitroaniline,
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2.5 pg/mL lactate dehydrogenase)Q} 20 mM pyruvates- g2
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Acetyl-CoA carboxylase activity

ACC Z4)& Tadashi 5(9)9] Wby 2.2 22319t} Re-
action buffer(50 mM Tris - HCI, 10 mM potassium citrate,
375 mM glutathion, 0.125 mM NADH, 0.2 mg BSA, 0.125
mM acetyl CoA, 0.5 mM potassium phosphoenolpyruvate,
0.009 mg pyruvate kinase, 0.002 mg LDH, 10 mM MgCl2)
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2 etz 7 HE T
BE#7re) oA ANOVAE o]t} ¢ =0.05 FFollA
Duncan’s multiple range test® 77 8}¢ 0},

2 o

Glucokinase activity

C. militarisol 4l 2% CM-A%} CM-B £8&2] 714
ZY GK A v ‘]% o8k Fig. 29 #Zr} d&2F&
100% 71 2.2 81312 W) CM-A 380%, CM-B 329% % v}
eht B 2T vis foAdoR dAe] FrbE ol
(p<0.05).

Pyruvate dehydrogenase activity

C. militaris| A F%% CM-A2} CM-B2| PDH 24 o
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tHp<0.05).

Acetyl CoA carboxylase acitivity

CM-A<} CM-B2] ZHA W) ACC A ol #f 3] 382
Fig. 4o} vrebiglic}, s zTol vls] CM-A 286%, CM-B
239%9] A& viehd] dzTol Ble feldoz Ao

fRc)
o
o
[
(33
ok
2,
3
ﬂ
rir
o2
ot

1533

450

400 2

350 b
300
250
200

150

Glucokinase activity (%)

o 1 N R
Controi CM-A CM-B

Fig. 2. Glucokinase activity of CM-A and CM-B fractions
extracted from Cordyceps militaris.

Each bar represents the mean of three independent experiments.
Values with different letters are significantly different (p<0.05).
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Fig. 3. Pyruvate dehydrogenase activity of CM-A and CM-
B fractions extracted from Cordyceps militaris.

Each bar represents the mean of three independent experiments.
Values with different letters are significantly different (p<0.05).
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Fig. 4. Acetyl-CoA carboxylase activity of CM-A and CM-
B fractions extracted from Cordyceps militaris.

Each bar represents the mean of three independent experiments
Values with different letters are significantly different (p<0.05)
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Fig. b. Glucokinase, pyruvate dehydrogenase and acetyl-
CoA carboxylase activity of the proportion of CM-A to CM-B.
The ratio of A:B means the proportion of CM~A/CM-B for each
extract. Each bar represents the mean of three independent ex-
periments. Values with different letters are significantly different
(p<0.05).
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