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Nature and flavor pharmacology of Fuling and its components for learning and
memory improvement as well as sedative and hypnotic effects

XU Yu-bin, XU Zhi-li, LI Ming-yu, DOU De-qiang
College of Pharmacy, Liaoning University of Traditional Chinese Medicine, Dalian 116600, China

Abstract: Objective To evaluate the activities of Fuling (the dried sclerotium of Poria cocos) and its components, then its nature and
flavor were attributed by traditional Chinese medicine (TCM) theory. Methods Scopolamine was used to cause learning and memory
impairment in mice, and Morris water maze test was used to observe the effects of Fuling and its components on learning and memory
of mice, and shaking cage method and pentobarbital sodium were used to evaluate the sedative and hypnotic effects of Fuling and its
components. Results Water decoction of Fuling (crude drug 8.56 g/kg), ethyl acetate, petroleum ether, crude polysaccharides, and
refined polysaccharides components could significantly shorten the latency of scopolamine-induced memory impairment in mice to
reach the platform; Acetylcholinesterase activity in mice brain was decreased, the effects of the components washed with alcohol and
water on latency were less obvious and the individual components of the cerebral index showed an increase in different proportions;
Crude drug (42.8 g/kg) water decoction of Fuling could significantly prolong the sleeping time, but had no effect on sleep latencys;
Crude polysaccharides could significantly shorten the sleep latency while the refined polysaccharides could significantly increase
sleeping time; Followed by ethyl acetate components, the petroleum ether components showed a weak antagonistic effect. Conclusion
The learning and memory improvement as well as the sedative and hypnotic effects are associated with Fuling’s sweet taste which can
tonify spleen to calm nerves; The ethyl acetate, petroleum ether, and polysaccharides components are the basic materials of sweet taste.
Key words: Fuling [dried sclerotium of Poria cocos (Schw.) Wolf]; components; learning and memory; sedative and hypnotic effect;

basic materials; nature and flavor tropism
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R 1 FEEIHTIZEERR Morris KT MR RMEM (X+s,n=10)
Table 1 Effect of Fuling on results of Morris water maze test for memory impairment mice (x +s ,n =10)

2151 FiE / (gkg ™) — — ﬂﬁ#ﬁﬁ?ﬁ /s —

1K 2R RPN 4R
pagict — 57.17+40.89 34.55+38.44 35.89+38.34 23.92+20.45
Y — 119414+ 1.33%  118.17% 3.85% 120.00+ 0.00%  117.76 £ 4.04%
nL vz A 0.686 93.11+45.68 94.00+41.46 82.86+52.38 65.60+£57.99"
ARZEE K 2.14 109.59+22.73 109.94+31.81 78.641+53.64 75.79+46.11"
428 99.01+41.08 77.30+£55.38 73.26+51.77" 66.21+£49.80"
8.56 11538+ 7.59 69.54+47.18" 66.22+50.67" 52.47+53.54"
o 55 BRI TR ] / %

A ME /(gke ) FRBR FRER FRES FYEN
pagict — 55.32+20.89 57.88+21.98 57.43+18.31 68.89+15.12
Y — 2422+ 7.49% 2532+ 7.49% 2593+ 2.01% 28.354+ 4.89%
13 ATiTp: 0.686 3511+ 6.68 40.10+ 1.38™ 4521+16.24" 52.57+27.12"
ARZEE K 2.14 28.59+ 4.73 3022+ 3.58 37.96+13.53 42.83+21.03

428 32.01£ 3.08 3825+ 4.017 47.67+17.78" 49.56+25.17
8.56 3538+ 7.59" 45574+ 9.017 49.06+21.28" 58.67+£23.69"
P TEZRITHATRRLS /%

A M/ (ke ) FRBR FRER FEES FVEN
pagict — 27.17+ 6.58 30.68+ 4.34 32.78+9.07 41.274+13.05
Y — 21.62+ 3.99% 21.62+ 3.99% 23.89+3.37% 26.84+ 3.67%
nk iy P 3R 0.686 25.31+15.68" 3437+16.52" 35.66+8.38" 40.11+ 4.23
RZEE K 2.14 2254+ 8.71 25.18+ 4.45 25.99+5.58 30.14% 3.55

4.28 24.01411.08" 30.68+10.41" 31.48+3.57 34.87+ 4.49™
8.56 25.18%+ 7.59° 33.14+ 6.89™ 33.81+5.88" 39.85+ 3.01"

Lxtidlbes: P<0.05 "P<0.01: SHEAIE: TP<0.05
*P<0.05 "P<0.01 vs control group; "P<0.05 “P<0.01 vs model group, same as below

"pP<0.01, FI

BRZE 7

Fig. 1

PREAR A

Bl 1 Morris ZKEE MK/ 2 min ZZHHIEE
Trajectory chart of mice in 2 min in Morris water maze test

Nt 7 Py 3
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Table 2 Effect of Fuling on AchE activity and cerebral index

of memory impairment mice (x +s ,n =10)

HY PR 2 K IR R 28 2450 /D LRV R T AR 3« AR

2 e 0 L IR R A R T 2 A T )
BUEAR IS R (P<<0.01), [RIEMRZE E A E Al fe e

g T BN AR L2 s BN T S ) £

4151 Hld /(gkg!) AchE/(Umg') MiE%L /% B, EEAER (P<0.05). W% 6.
X - 1.894+0.13 1.4940.18 322 REPRANNRIEIRIER 2 b4l
Y — 2.6940.14%  12040.15" A3 2 G K BV AR (P<<0.01), 11 il gk
R ATipEEN 0.686 2.034+0.12" 15240237 o RO — 7 A, IR L Fa A 0 PG
. /IR fFiE) (P<<0.05), fHZ) el A
ek 214 2924083 124+0.16 i””ﬁﬁ% 1T ¢ 0.05) T B SR AL
4o 2404000 1354005" ZIEK /N RUENRINHA] (P<<0.01). K Z2 KRS ) 22 0
) 49+0. 35+0.05 e N . -
ZH 4y RE NS T B R AR S E 2N BRI
8.56 2.14+0.08 1.481+0.08 ﬁﬁi)ﬁ@iﬁ%, ﬁ%%)\ﬁﬁi (P<0.01. 0.05). W3 7.
Fz 3 TEEIRDESICIZERDRBEEREAMEN (x+s,n=10)
Fig. 3 Effect of Fuling’s components on escape latency of memory impairment mice (x +s ,n=10)
o _ HeEE R /s
215 FE / (gkg o p p p
e /(eke ) %1 R %2k 53K %4 K
pagie — 21.414+34.96 22.75+34.84 15.59+ 4.03 9.12+ 2.02
R — 81.32+42.16" 78.41 +40.00" 74.23+31.98" 72.66+28.83%
Nk P 3H 0.686 51.22446.65 33.90+ 9.96" 21.56+25.18" 18.81+ 3.29™
Tk 0.002 57.284+34.89 32.74+31.48" 31.64+32.50" 28.79+24.57"
BATR .15 0.008 56.25+44.65 27.93+16.17" 25.76+33.97" 24.10+14.22"
P T e e 0.024 71.50+37.07 59.54426.08 49.92+31.06 49.47+17.22°
PR K DEH 0.144 70.531+42.36 62.43+51.15 57.30£29.10 52.124+12.09"
EA 0.056 56.44+33.96 4231433.63" 32.31+44.72" 29.10+11.16™
VEniEZ 0.016 55.731+45.38 42.61+25.68 32.95+19.11° 31.52+13.017
TRZE K B 0.856 59.64431.48 39.90+13.19° 32.20+14.40" 31.60+ 8.10°

x4 REZASINHCIZER/NRIRELR AchE JE RIS LR F
Fig. 4 Effect of Fuling’s components on AchE activity and cerebral indexes of memory impairment mice (x +s,n =10)

ZM (x+s,n=10)

A %”%l/ AchE/(Umg") 4% /% 45 %”%1/ AchE/(Umg™)  ife%k /%
(gkg ) (gkg )
X Hi — 1.7090+0.311 1  1.38740.066 WGEEVEY)  0.024 33235104774  1.32240.102
(el — 3.548 54+0.623 9% 1.212+0.046™ | MAR/KZEY  0.144  3.569 1405189  1.354+0.084
AL | 0.686  1.8131+0.3330™ 1.390+0.084" | HlZHH 0.056 2.182840.3536" 1.328+0.035"
A i 0.002  1.9908+0.4742" 1.321+£0.055" | KitklzkE 0.016 2.123240.5467" 1.365+0.172"
Fit 1 2.1 0.008  1.895740.263 8" 1338%0.071" | {KX/KHW 0856 2.6048+0.32217 1.338%0.052°
R5 FEEMIRBEBEEHNNENE EEE x+s,n=10)
Table 5 Effect of Fuling on spontaneous activities of mice (shaking cage method, x+s,n=10)
4153 FE /(gkg ) L5 2HHTARIE / em 25 JEHRIE / em PRIEZME / cm
X HE — 0.66940.240 0.992+0.308 0.3231+0.418
PRI R 10.7 0.778£0.233 1.018+0.461 0.24040.552
21.4 0.933+0.267 1.076+£0.274 0.143+0.263
428 0.823+0.302 0.767+0.484 —0.056+0.437"
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*6 BEWMEXELLZWATNRERIER (x+5,n=10)
Table 6 Effect of Fuling on hypnotic action of mice induced by sodium pentobarbital (x +s,n =10)
- ) L b A B ) L B
44153 I/ (gkg ) \ -
VAR /min - BEARASTR] / min N4 1+ R NHEZ /%

X it — 57+1.26 22.0+ 6.75 0 0
RE KA 10.7 55+1.05 34.04+27.28 3 30

21.4 4.9+147 47.81+47.95 4 40

428 4.6+1.24 68.6+27.62" 6 60

K7 FEEAHMREKBELLZHITNRBERIER (x+s,n=10)
Table 7 Effect of Fuling’s components on hypnotic action of mice induced by pentobarbital sodium (x +s ,n =10)

5 HE / (ke™) ) L B 2 A T 5 L B
R / min REEAICIS [A] / min NIES I 1 A NIEZR /%
pagict — 4.82+0.87 14.62+2.55 1 10
1 Tk 0.01 4.68+0.40 11.50+2.21 0 0
BETR 2 16 0.04 3.40+0.73 20.96+2.98" 4 40
KU 0.72 5244198 12.57+2.68 1 10
ISy 0.12 5.01+1.52 12.30+2.92 0 0
eSS 0.28 2774036 43.054+9.50" 9" 90
G EZ 0.08 4.00+2.12 32474630 7" 70
RAE KT 42.8 3.91%£1.05 31.50+£7.04" 7" 70
4 g 3X LA B ke s AR PO RIS

41 FEHEUEZILIZHREMBHE

K e IR g 2R 6 7 7 S A R B L], o
X HE B e 28 46 D e 1E 0 2 150 2% 2 2 D ee i) 4R
PRELGH, AR B TR LS S 26k, JF HAIH
fih =G0 2 FE R REE, SR RL R A AT X,
LEI R - AERE e 258 3R )7 1 R R, e g
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&7 P SRR, Wk, R TR, B
WA, 7R,
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P A 2200 FORS 22 Bl 443 fie Sk 3 B AR 2R B R e
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o CEENEHREFE IHBNAE M1, M3 24Kk, M
T AENRNG, AR BRI R H o ), FTT
Ca™ il A8 (IRERALIE HIE CREB, {difik A
SRR s L N1} A I B2 R e VAR (K7
TR R A5, d1 Ca® /B NG MO R 1
(PKC) F1 Ca™/CaM HHIME R (¥ (CaM ID ¢
S Ca™ HERIE B IR A A8 o 2 T SR el
AR, Jf HAE Rass/MAPK/ERK. PLCy. IP3-K/Akt

IREEFFOR T B S e AL B S5 B K AchE SR A
Ky SiE TP ERIERIBEL Ik T AR, ARSI
TN e B bR AT 5 22 v, RIEA
—E AN, AEXT AchE FRArE 20 4h 78 4E . Lee
PSR IR M 5-HT ZAARH B L R,
MESTR L BR2 7 F B S —RE sy, RWIEER
B4y R0 12 AT REE Y AchE I 5-HT; 32 fA3k
1T BT Gao SN BE Z A 2 LA w5 B
KUK AchE 35 77, FF38 0 £ 1 IE Ak e 2 iy
(ChAT) K&, R ZESGEIAZ S AR IH G e
ARG EUIH G, XL TIRZH 2 A
43 FIORS il 22 0 20 73 5 A2 AR AU, i A ol
Hor FLESHHTERFBEY, Whies 5 EEY
RESE A I A O o 85 2 93 0 2R R 25 i P 350110 /0 Bl i
TR AR ZER IS, I H Morris K28
TR AR B R BEE 2R R B I, BEvEd) 5Kk
s MAER, Xl g5 eE IR 5T — e K
o MR EREZHE 35.43%, KHlZHhS
IREZWE 22.29%, MIFINERE, 425 —H T
WEMEZE R, LIRS 20 R R G A )
wWAZAER
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RERH AL, BATRBE T LR, k%
7O F 2 B AR R AR B, A U fe A= 22
U RBER & SRR DIANSS, MR, fEE
B & WES, RSN g
Wiy, JERRmIZEn S B, A%, g, 2A
RS A R YRS B (1 — ek . “ LA PTZifZ
B (R A “B—@2 4, AP mAR
SEH, FIR” (CRAJEZREN. “ME, E&8"
CRIK AN o FIRHRRWIPER A G, 4
iz, AT, BEREEIR, WESFE, Mk
HW 1205 ez, MEateThe AL, M
BHAS 2 R RE R A, BTS2 MRS AZ 205 (Chot
TGP 2R e D)o IR WM HE . il 2)
REIEN, “MFe L, WIBERA 4, M. meAs
5 WAE RIS 2B — M REsiE IR, BT
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