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[ Abstract ] Objective: To investigate the effect of Lepidium meyenii lipid-soluble extract on the decline
of the learning and memory ability of sleep deprived mice, and analyze the lipid-soluble extract. Method: Totally
48 male Kunming mice were randomly divided into 4 groups, large platform control group, sleep deprivation group,
low dose group of L. meyenii lipid-soluble extract (60 mg -kg ') and high dose group of L. meyenii lipid-soluble
extract (200 mg +kg '), they were administrated by lavage for 16 days. On the 13th day, a small platform was
used to establish sleep deprivation (SD) model in mice. The ability of learning and memory was tested by channel
maze after SD 24, 48, 72 h, and pathological changes of brains were observed after SD 72 h. The levels of
malondialdehyde (MDA) , the activities of superoxide dismutase (SOD) and glutathione peroxidase ( GSH-Px) in
cerebrum were measured. The components of L. meyenii lipid-soluble extract were analyzed by gas chromatography-

mass spectrometer ( GC-MS) and high performance liquid chromatography ( HPLC). Result; Compared with a
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large platform, the latency to swim out of the water maze and the error times of blind ends increased significantly in
the sleep deprivation group (P <0.05). Supplementation with L. meyenii lipid-soluble extract (200 mg -kg ')
could reduce the latency to swim out of the water maze significantly (P <0.05) and the error times of blind ends.
Moreover, the levels of MDA reduced significantly (P <0.01), the activities of SOD and GSH-Px in cerebrum
returned to normal. And the damage of hippocampal structures decreased. Conclusion: Supplementation with L.
meyenii lipid-soluble extract which contained macamides can improve learning and memory ability and decrease the

damage of hippocampal structures in sleep deprived mice, and the mechanism may be correlated with the inhibition

of lipid peroxidation.
[ Key words |

antioxidant

FLO R AR K AE 3 500 m LA b FE ML IX A T FE A
RO A A T B IR A R A A A i
FEY . BN RS TR BLE AR P E T R A
VAR L X B R T . A S R, B LA B
Wz Mty A AL 2R . B S Rubio
J A ST T DR L) R T 5 BT L B B 0
FRRE Y B7F 5% % B b 78 29 0 K 2 9 B B % s b B 3R
V1B /N B FR K AT 55 08 (R 309, 348 5 255 [B) i 12 Fn 2 )
fE 1. Rubio J 457 38 # s T F 2568 S B iC 12 1
A3 i e /DN BB R |, AF 5 4 % D 70 3 0 K 4R ) g B
W AR5 /N BUFE Morris 2 By 5256 1 Bk £ B0 3k 52
K BB, Pino-Figueroa A %™ fhl £ 7 K Bk M
T TR 235 2R Wb 7 e K 3 SR 7 S 4w i R
R AT 92 K B e i 51 R ) A A L 1T AR, X Bt
ki 25 2 0 28 56 DR e i T 5 B0 A A ML SR AE , DA K B
P E AL LA E

MEARSEZF (SD) &5l R4 ZEFL . = idie %
T it 255 e A ) 25 s i) A9 B G X A R sl 2% il
1203 W B B L SD IR A AR A I S i,
AR A TP, T R A s R T T
A5 3 3 38 57 /N B SD AR v /N BRLAF 2T e 2
(451455 , N B A5 24 SR A AR 4R A A6 0 115 21D
SR 3 A5 T R F i v 4R B 4 SD
FR2% 2T IC A2 W B2 a5 X B U PR o HEAT T 43T
1 ##

L1 ¥ SPF itk BRI Fp/NER 48 1,5 i 22
Fi R (24 £2) g, i A 52K 3 W A O L
i, A FEAES SCXK (%5)2008-0005, /)N B 7E 3l ¥ il
FEPMEIE, ENITE 12 h HEE LK, RN
(23 £1) C,{RJE 40% ~60% . {ELHE WM, i A
ANERARVE R IO 147 285 3 s R ZE HR K

1.2 245 L Lepidium meyennii (N VL@ % P54k
YR I & A BRA ], 2013 4F XU 98 27 Be Ak 2

.08 .

Lepidium meyenii; lipid-soluble extract; sleep deprivation; learning memory; water maze;

55 2R i B 2E B IR B S ), B ol 7 e ( T AR
HHE T A B AR I KA BRA AL LS 20140912) ,
A TE (L5 20131215) , H R (4iE45 20130204 ) , 2%
th & EE (HE % 20130313 ), & fk 4 (it 5
F20111117) , J& R 4 s ($E5 T20100908 ) , 341 [ [
2y S A2 R A BR 2 |, R (R T KU B
SRR A B2 | i 5 080608 ) ,4% £ 5 H
(RUAERAEWRH AR A, S G1002) , 2 JF
(Tedia 2~ &), it 5 13055008 ) , F i ( Tedia 2\ &, it
5 13055031 ), # A b ¥ B fk B ( SOD, {it 5
20141215) , 4% e H Ak o 4 1k 9 B ( GSH-Px, it =
20141223) , 4 [ (MDA, 41t 5 20141226) , % T i)
SEHE (A5 20141212) B0 A B s E R AE Y TR DF
FEHT

L3 U4 BEIRFIZFA(AH) , BEXKEE (A
il ), TS100 {5 & 5% ¥ AH 22 B i 5% (Je BE R X &
#t) ,RE-52A B Jijig i 75 kAR (1 0 56 A= A A 2%
J7) ,DF-101S 7Y 4 P 48 35w 07 B0 FF 2% (L X
T A BRITAE A F]) , UV-1600 B2 4023 5
JEAL (i S8 3% RN A R A R ), GL-21M A 5 3
BURE AL KA B DAL S A BR AR ),
= I PR R KA (R HE T 28 R AL B A BR A W] )
AE100 B 4347 KV (M RE 8 -4T 0 2085 1A BR A
Al L L B BB A K AR (i AR A AR AR ), LG -
10S 74 VR T 18 A (b 52 b U5 A8 4R R A BR A
A L UIR AL ok RS A PR H) AL AL
A HLCHTIEAE & Bl SR = & A BRA ) BK
HLCR IR AT A R A , 1200 #5240 40 5
T 5975C A SAH €8 350 5 AL (% HE R R B
UNEIDE

2 Hik

2.1 FLumMARVA VRS WA AR B R O )
B R, 0 A BSOS R ALK RO 0 80 H i,



22 B 2 )
2016 4E 1 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.22,No.2
Jan. ,2016

50 gHL T HURB 12 A5 B ik SO °C R 4
FE W FE B30 min, SR 5 B 5 S 1S min, P80l
R R, MERE D REL BB, SRR b
TR, I F e % 28 B ANAE 50 C T B2 Wi, I H
1% F 1L AL EG i, oo ) i) A [m] e B8 ) VR A2 T, T
T4 CokHE R

2.2 pHSHEY @M RGBT A
BEML I B e 25 20 A A 2, B h S e 4 SO A L
(60,200 mg-kg ™ )4, A 12 H, 21 (KF
) 40, B R <7 20 g AR IR BRI I, B R 9 ~ 10
g 1,

2.3 SD iyl s RAMR I ZF 6K
il ag /L SD &AL, [y SD 48 M B RGE S
% Huang J7 3% "', W AT M 3h. SD 4K 43 em x 31
em x19 em, HP i ® 12 M EAZ3 em, & 5 cm [
INERBAMEMERL 6 /N RAFGERZN 1S
em, 5 S em, 53 HUNEL A HOKTEAR TR & 1
em, K PRFFAE (20 £2) CAidy, 4 K H e SD 4
7K ANRAE & BT A KR .

2.4 GEEAUKEE NG LM g 4525 1 h Rk
A7 38 T8 2K 2R E It 38 T XK K R S 2 B A S
w77k BB 1) WA B, SR FH R AR
(70 ecm x40 em x 30 ¢cm) , KR 22 cm, /K E26 C
ARG IR 3 A Ham, A A WRA A0, RN B &
B 1) 38 22 4 DX, DA T 3 9 385 7K g B . ig 2 9 R IT
R R 2 /N BRE AT K R BN IR DT R 5
9 R¥/INEETAB 10 s, ik H 7 X B2 4
DIl RIS AE A RUAR R R AR, LA A SO ST R
Y2k, b/ B A Dk 0 s H R AK R E | &
B B 1] CRPREE AR ), an 2R A 120 s NR R3] & B
H ORISR LG AL IC S HI R 120 s,
85 1 WO ZRJ5 R B R Z0 3% R AR 7 I 45656 2 Ik, JF
PN H Al /N Bl 55 10, 11 5K 43 0 B Al & T
B,C s, /NRAFBIAN B, C il &, id s HE |22 4
BRI, B RN R E SN2 2 A AE 120 s
HAF G, T RmL A s R RN
120 8,55 12 Kid g C i K FC |24 5 B i
T ORI AN A S ) S R, 3 13 RIT IR E4T SD
SEYG R 24,4872 b [a] I 4 R PR AT i 1 KK E
W e s AR A A [, 10, 1A S8
2.5 UNEUNHSRRE AR E  SD L
SIS, SUHE G AR FE /N B, AR 10 2, T ok o
B o A A 2L, JF R R BNl A, R R IR AE
1 -80 CRALIR KA &1, S% 77 k%% Jrik

e 1| =

ABESAB HEEBCHESGT. Bl 0.5l . &
sty 1
E1 KEFRE

Fig.1 Water maze diagram

WA A 2, R 2 2R F L I 9 5 R BT A 1) A R
ERIK BT 2, O RS &) IR s i AT 75 43 IF I 1 40
GUAPHAL K ) & 4 9 203K 3 000 re min ™ I IE 25 0
10 min, U 135 4 10% fisi 21 3% . i 2 21 SOD, GSH-
Px, MDA K 20 24 1 &% AR 4 350 & 156 W 5 a7
i o
2.6 /)N 0 R UG SO R Frgg S
ST AR S, 20% 4% I8 10 mL-kg !
R B SRR /N B, AT O TR 1, T 4% 22 3R WY I [
WA, BN RN L, a2 RE
BEE W 4 CORAEA o s [ i 2H 2L AT i K
THIGEW A B R RS R SRR,
SRIG AR Z ALl (HE) Yt i PER S 7, 75 B
B LB S X A0 A P A5 4 25
2.7 FELUANAE VAR B IO B A A T SR R - T
W (GC-MS) W2 %5 B F 477" g v
PER o HE AT WOER AL, OF I IE & B . (il A
HP-5MS # (250 pm x 30 m,0.25 pum), #EEE = N
0.2 pL, Wi 1.0 mLemin ™", & W 25 35 B K 230
C, JHRFEF 2 160 C & £F 2 min, R J5 L)L 4
°C-min ' F I F 180 C £ 4 min, SR J5 10 C -
min "' Ft I | 300 C £ 5 min, 5 2CH M @
(HPLC) 43 #1 2 % McCollom 25" HF 55 J7 ¥ Wk 11 ot
Bl fRTZEANR N I 0 I B TR R, 2 0. 45
pm JERE 3% 4 A TC-C 4 (4.6 mm x 250 mm,5
pm) SR 90% ZNE iR 0.6 mL-min ', i
R R 20 L, R K 210 nm, FE R T #AE
2.8 BAEabEE K gt R SPSS 17.0 i
IO HTAb B . & A IS5 RAEBLL x + s R FoR , 4L IH] 22
SR R R gy 22 50, AL W 2% 5 LSD-r %
i o
3 &R
3.1 X SD /N BRI 3K 2 0 U U R A
AR IR B 2 SD72 h 5 B4 5 S 1 2 AR
. 909 .



522 B 2 )
2016 4£ 1 A

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 22 ,No.2
Jan. ,2016

LU iE 9 R 300 R0 S R OB IR 3 B (P <
0.05) ,3& W] SD /N~ 2T iCICRE S o 3R
TEVE S U AL AE SD24,48 h JiT, 7K k5 i G v AR
I S i 18 UCRAR T B B 4L/ B, B 5 22 %
SD72 h Ji5 , F 0 1 1 M e ) A 2 0N B i
BRI PR AR (P < 0. 05) , 15 S A 1R - B 7, {1
ERALE, WEKT~2,

3.2 Sxk ik ZH 20 SR A i R o A Al W Y R

SD 1178 5 Bl P9 A AL R UK T s . /N it SD
72 h J5 AV 5 as 2N BRUER A, i N i 4 2
o MDA & &8 B I+ (P <0.01),S0D 1 GSH-Px
TG AR I (P <0.05,P <0.01) , AHXS TR
2, F A R Vs 1 i IO e AR S 2 /) B B I % 3
72 h JF A2 MDA & & B &R (P <0.05,P <
0.01) ,1fj SOD FI GSH-Px & J1 K & %) 1F # K F . W
#3,

F1 BUIAE R RIS RN UK B R MBI (x 25,0 =12)
Table 1 Effect of Lepidium meyennii lipid-soluble extract on latency to swim out of water maze in mice (x +s,n=12) s
28 51 R/ mg-kg ™! SD #if SD 24 h SD 48 h SD 72 h
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Table 3 Effect of L. meyennii lipid-soluble extract on antioxidant status in brains of mice (x £s,n =10)
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Fig.2 Effect of L. meyennii lipid-soluble extract on morphology of

neuron in hippocampus DG of in mice (HE, x200)
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