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Isolation and identification of epimedium in improving sleep function of mice
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Abstract: Epimedium extracts was roughly separated by macro-
porous resin, and screened by mouse sleep aid and autonomic ac-
tivity model. The active separation component is further screened
by MCI and ODS chromatography column to separate the
effective components to obtain 4 monomer ingredients. Identified
by nuclear magnetic resonance structure, the four monomers
were: epimedin C, epimedin B, icariin, icarisid. The results
showed that epimedin C and icariin effectively increased the rate
of sleep in mice, prolonged the sleep time, and reduced the num-
ber of activities and standing times. And the effect of epimedin C
is better. The main functional component of epimedium with im-
proved sleep is epimedin C, and icariin also has a good sleep aid
function.
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Table 1 Effects of various components of epimedium on sleep and activity in mice
215 NG Y RE/ R R EE/ R BEIRET(E/min & BB/ IR il SL B/ R
. T 10 3 257.8+18.3 212.2435.2 151.84+37.9
= i3 10 2 243.2+15.5 230.1+41.3 163.14+27.9
T 10 3 268.4+21.6 198.84+29.9 128.6+29.7
A i3 10 4 255.7+17.3 223.9434.2 147.24+39.8
i 10 8 302.64+15.8* 156.14+41.2* 83.9421.3~
B4 I 10 7 297.54+18.4~ 163.7+30.8* 90.8425.4~
. T 10 4 273.7+20.2 188.6+31.7 121.14+31.6
A M 10 3 267.4+13.7 216.5421.2 151.34+41.2
i3 10 2 250.14£12.3 201.8427.6 137.2445.1
D 4 W 10 3 249.9416.8 226.0438.7 155.6+33.3

Toox . HEH4IM L E R B E (P<C0.05) 5 * » . HaX H4IM 2 F i B 3 (P<<0.0D),

F2 UWRBEASTNRERMFHEROZ MW

Table 2 Effects of various components of epimedium on sleep and activity in mice

451 /N S RE/ A KRR/ R EEIREE/min &SR/ LARVAYS  URVN
N I 10 3 267.54-23.1 201.7%24.1 157.34£29.1
#H i 10 2 255.44-31.2 227.3437.7 159.9438.9
i 10 3 278.24-30.6 171.3%31.8 120.4£32.2
LA i 10 1 270.24:29.3 189.34£29.8 101.0£29.1
i 10 9 351.24:25.8* *  143.1£30.1" 79.4+33.5~
v i 10 7 349.1422.3* % 157.6+£29.2" 88.4+34.9~
i3 10 5 286.44-29.7 192.14£28.7 112.1£40.2
N W 10 3 271.9433.2 209.4434.9 107.1£30.4

Tox . HEEH4IM 2R B (P<T0.05) s * » . HaX {4 2 50 B 3% (P<<0.0D),
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(1) B4 1:67.96,7.17 %4 2H.JE i AA'BB %
G5, R W E A ORI, 6 6.68 Mg HL 6 5.43,
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The chemical structures of compounds

I, II, III and [V

Figure 1
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Table 3 C NMR spectroscopic data of compound I, II, III and [V
= 1 11 11T NV &3 1 11 11T NV
C-2 157.4 157.4 157.4 153.0 Rha(C-2) 75.7 76.2 69.6 —
C-3 134.7 134.9 134.7 130.5 Rha(C-3) 70.2 70.3 70.1 —
C-14 178.4 178.5 178.3 178.3 Rha(C-4) 72.1 71.6 70.7 —
C-5 159.2 159.1 159.1 161.6 Rha(C-5) 70.6 70.6 70.3 —
C-6 98.3 98.3 98.1 100.6 Rha(C-6) 17.6 17.6 22.0 —
C-7 160.7 160.7 160.5 160.6 Rha’ (C-1) 101.8 — — —
C-8 108.4 108.6 108.3 108.4 Rha’ (C-2) 70.3 — — —
C-9 153.1 153.2 153.0 159.1 Rha’ (C-3) 70.7 — — —
C-10 105.7 105.7 105.6 105.6 Rha’ (C-4) 71.5
c-1' 122.2 122.2 122.3 122.3 Rha’ (C-5) 69.0
c-2' 130.7 130.6 130.6 130.4 Rha’ (C-6) 17.8
=3 114.2 114.4 114.1 114.1 Glu(C-1) 100.6 101.2 100.5 102.0
C-4' 161.1 161.7 161.4 160.7 Glu(C-2) 73.5 73.7 73.4 71.9
-5 114.2 114.4 114.1 114.1 Glu(C-3) 76.7 77.3 76.6 72.8
C-6' 130.7 130.6 130.6 130.8 Glu(C-4) 69.8 69.3 71.1 73.4
c-1" 21.5 21.6 21.4 21.4 Glu(C-5) 77.3 77.3 77.2 71.5
c-2" 122.2 122.3 122.1 122.2 Glu(C-6) 60.7 60.7 60.6 60.6
c 3" 131.2 131.4 131.1 131.2 || Xyl(C-1) - 100.6 — —
Cc-4" 25.6 25.6 25.5 25.5 Xyl(C-2) — 73.4 — —
C5" 17.9 17.6 17.9 17.9 | Xyl — 76.6 — —
OMe 55.6 55.7 55.5 55.5 Xyl(C-4) — 69.7 — —
Rha(C-1) 100.8 102.0 102.0 — Xyl(C-5) — 65.9 — —

J OMe,6 1.71,1.69 J 2 AR EES . S NILE 26 4
RfE= Hh L 6 MfES. A 1 DRGSR T
15 ANRiAF 5 I ok o8 W 2 43 o 5 Ay T ML, AN
[ 2 A 1A RS S

WH .

LB IR (18] % % NI 5

R4 A TSI/ RERMEEROBM

2.4 FEEHSUEEBRIINS T

MR 4 FTLUE S 525 VA s B3 1R IV 7E BE IR
KA ETE SRR 7 0 B M2 5 (P>0.05); 4 1
i N N A O (OO = W 1 1 B S
T117.3,136.9 min(P<<0.01) , M #t B35 3 W 4y a2

Table 4  Effects of I ~1IV on sleep and activity in mice
4153 N Y RE/ R IR DB/ R BEARE]/min T 3 EL/ I DIV € VR
. i3 10 2 261.3425.7 210.4437.1 164.34+41.1
w=H M 10 3 249.5430.3 219.2440.7 155.24+31.4
i3 10 3 398.24+40.1* 121.6+30.4 " 69.3+24.6"
! i 10 4 366.84+35.2" " 130.3+37.1* 85.4+28.4"
i 10 9 277.5429.4 173.3+32.3 132.3+34.7
L W 10 9 271.8438.9 183.8+37.9 145.6+29.7
Jiid 10 5 345.4+38.5" 135.44+29.8" 95.4+32.5"
i i 10 4 334.7£43.1" 148.2+33.6" 90.6+29.7"
; Jiid 10 8 303.5+45.8 168.8+45.2 123.9+34.1
. W 10 9 298.6+35.4 188.9+34.7 124.5+37.7

T BEAAMLESR

B (P<C0.05) 5 * * .

525 (AR b 22 S 3 (P<C0.01)
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88.9,88.8 Y (P<C0.05) , MfE Bl 3k 37 Y Bk 2> 69.8 Yk (P<<
0.05) , H.ifk B A il 37 YR B Sk 5 i 20 95 R (P<C0.01) 5 Ji
3 TIL ol e B89 T G 3 L 7 AT R, S K R RS ESF ) 300 5 /)
A E WSS R B(P<0.05) . M T (HEE OAF
08 2 A T R D s B0 [T O S 2 ) A et O VR A

AT A1 S0 R hE SCHRT Y R E Al 2 B B A B B R
3SR e B e VAR (o PR L S B R R D
JHBEBE R GA BHEHE VIR . [RIRERE IR 1 2816 5 o i ph
o RO 0 25 5L R mi Al R BT R e A B 4
TIRE 5 AE 7 WA AN R R I R R - T R
(GABA) & & 5L il GABA % 2 W 1) 3 o , 5 77 3% Jin iR
M A R 9 20> e o IR 80y e I 0F 9 285 16 AR 4B
3 ik

il 7 B4R B LA I 30 %6 £ FEUR AR 41 4 HAg i ok
Wi B 2 i 5 12 2 4 22 MICT 438 B, o305 W DR ) 200l 4 5
HAE 30 %0 VR4 A, X — 2B 4 BE AR B 4 A SRR R 4y
SRERIFEE COHIEE BOELAEF B LR .24
2 1 R 38 0 B 0 3h S W B A A A R C R SR A
R H T4 /N B R 3R A K e B B () B B B IS sh
YR, I B A T B IR A T AL

A Sl RN w2 R S8 FE L R AT BE g A Y
N A AT R R AR A, IR 5 A 3 R DR 1) ) BE A
S EENWEE CMARIE LT, HhAWaiknn
DL 38 m ok i 2 0 y-20 5 T R (GABA) & i s 2 1)
il GABA 5 S0 (14 75 ¥ 7= A= 15 B A 2 W6 ke R T ML 461
A Rk —H 5.
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