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The effective substances of Fuling on the invigorating spleen and promoting the water metabolism in the
rat model with the water and dampness retention caused by spleen deficiency
Li Bin,Ran Xiaoku,Sun Yuncao,Dou Deqiang
( College of pharmacy ,Liaoning University of Traditional Chinese Medicine ,Dalian 116600, China )
Abstract Objective:To explore the effect of Fuling for invigorating spleen and promoting the water metabolism in the rat model
with the water and dampness retention caused by spleen deficiency so as to explore its effective substances. Methods : The opti-
mized methods of improper diet and overstrain were used to replicate spleen-deficiency model. The rats with spleen deficiency were
further administered intraperitoneal (i. p. ) water to prepare the cohesion model of water and dampness. The changes of the rectal
temperature , weight , the apparent situation and concentration of D-xylose in urine of rats was used to evaluate the spleen deficiency
animal model. The water ratio of faeces,the TP,ALB,TC,HDL-C and LDL-C in serum,AQP1 in the renal medullary part and GAS
as the main indexes in the spleen deficiency model with cohesion of water and dampness to elucidate the effective fraction of Ful-
ing. Results: During the period of model preparation,the rats weight was decreased and no change was observed in rectal tempera-
ture, indicating that spleen deficiency of rats has been formed. The 7.5 g/kg dose of the water decoction of Fuling was tested as ef-
fective dosage. The water decoction, ethyl acetate fraction ( EAF) and crude polysaccharide fraction ( CPF) could obviously in-
crease the weight of rats with spleen deficiency. Except alcohol eluate fraction ( AEF) ,the other fractions of Fuling could increase
the level of ALB in serum of rats with spleen deficiency significantly. CPF could decrease the level of AQP1 in renal medullary part
of rats with spleen deficiency. EAF and CPF could promote the GAS level in serum of rats with spleen deficiency. EAF could in-
crease the loss rates of body weight and the volume of urine of spleen deficiency rats with cohesion of water and dampness. Conclu-
sion ;: The promoting action of Fuling on water metabolism is mainly via its diuretic function. EAF and CPF are the effective fractions
of Fuling for invigorating spleen and EAF is also the effective fraction of Fuling for removing dampness. Consequently, the EAF
mainly composed of triterpenoids and CPF might be the effective substances for the sweet flavor of Fuling and EAF might be the ef-
fective substances for the pale flavor of Fuling.
Key Words Spleen deficiency; Water and dampness retention; Fuling; Diuretic
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F,P<0.01; " KR SHERBAM L P <0.05; " " Fx A
AR P <0.01(CG =5 41 s MG #8120 ; QG FHPEZ44H ; MDG
PREE K AU s WEF AR 7K R4 s AEF AR ZSBEUEL  PEF fR%5
IR s EAF AR5 R L R4 s CEF K% 204 )

60

|ee
=11
o6
119
OWEF
AEF
SPEF
BEAF
QICEF

50

i3
B 15 BHEKXRMELIERNUE
TE: SR 52 AR L, P <0.05;°° &R 528 (A 4L
e, P <0.01; " FoR GHEAIAIARLE P <0.05; 7" R G EIAY
AL P <0.01(CG =5 4L MG KERIZ QG B2 4H s MDG
RS IR BT s WEF $R2 K e s AEF AR BEUEA s PEF #R%
A1 MEL s EAF AR% Z IR LT CEF AR 2484
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2.2.7 AL FE ARAG I
Eb AR ﬁéf\%?ﬂ/\?ﬂi’aﬁé}ﬁfr
0.01) ; GHAIY LIRSS U RN ESR, HE

BEAT

R
¥ &

i, SR A
(P <

Gl E L (P <0.01); 5HARIZ M, IRZ K BLR
I PR RPEH AR Al RS TR R A
G E X (P<0.01) , REZHAHAE SIS

&, S A4 M, SHR4 RS mdHf  (P<0.05), (WK 15),
2 BAKBKOTEEETEEMNNE(x+£s,n=10)(g)
bl 0~1h 1~2h 2~4h 4~6h it
FHEU 3.64 £1.525" " 2.72+1.291* 4.31 £2.675* " 4.37+1.132%* 15.04 £3.548 % *
FERIZH 1.82 +1.58544 1.30 0. 85144 1.74 +1.09844 1.36 £0. 52544 6.22 +2.03244
FHPEZGEH 4.99 £1.5234 3.31£1.23** 3.39+1.206 " 2.53 0. 84622 14.22 +1.841 " *
AR =4 4.02£1.389" 2.64 +1.037* " 3.56 +1.646 3.45+1.282* " 13.67 £2.591 % *
RE A 2.80 +0. 852 2.56 +0. 866" * 4.67+1.034"* 4.11£1.429%* 14.14 +2.617**
IREE F A 2.83 +1.178 2.23+0.783 3.30 +1.687 " 3.17 £1.39* "4 11.53 £1.691**

HE e A FRHE
Dunnett T3 #;5 ,

HZIMIH, P <0.05; 44 TR 523

HZAMI, P <0.01;

FOR SBIAEMIL P <0.05; * " FoR GHAIH AL P <0.01,

RH

R3 BHABKGEREMEETHERENE (x£5,n=10) (%)
ikl 0~1h 1~2h 2~4h 4~6h At

ZHH 1.779 +0. 811 1.314 +0. 616 2.04 £1.176 2.102 £0. 532 7.238 +1.552"

EiEi| 1.463 £1.185 1.082 £0.710 1.474 £0.955 1. 145 £0. 463 5.163 x1.587%

B 2540 3.755+1.165° " 24 2.515£0.9637 24 2.545£0.883 1.902 =0. 647 10.72 +1.544 7 22
R 2 3.057 +1.100* A4 2.007 0.855* % 2.66 +1.183 2.589 £0.893 10.32£1.823 =424
REE R AL 2.132 £0. 570 1.955 +0.609 * 3.593 =0.773 3.194 £1.156 10.87 £1.7.77 44
PR A 2.126 +0. 897 1. 685 +0. 645 2.44 £1.152 2.397 +1.081 8.648 +1.276"

S R %
Dunnett T3 554 .

FIUARL, P <0.05; 44 R 528

H4AHLE, P <0.015 "

FOR GBI P <0.05;

FORGEBIAAAL P <0.01, RH

R4 BEARKATEEETEENE(x+s,n=10)(g)
415 0~1h 1~2h 2~4h 4~6h it
2 HH 4.20+1.97%* 4.67+1.75%* 6.85+2.33%* 4.53+£1.61*%* 20.25 +4.14%*
BRI 1.42 £0. 4222 1.96 £0.494%2 2.17 £0.482% 1.16 0. 5344 6.71 £0. 6744
FEMEZ 4 3.53 £1.46 2.85+0.79 3.65+1.42 2.31 £1.07 12.34 £2.22% %4
RE K FR A 1.86 £0.60% 1.94 +0.78% 4.08 +0.98 2.37 £0.60 10.25 +1.35 24
REE K PN 1.27 +0.70% 2.08 £0. 69 3.02 £0.40 1.99 £0.56% 8.36 +0. 8922
IRE TR 1.41 £0.57% 1.94 +£0.542 3.03£1.10 1.96 +0.892 8.34 £1.45%%
IRZE A k2 2.36 £1. 10 2.01 +£0.54% 2.73+1.17% 2.21 +0.96% 9.31 +1.444%
IR%E TR LR 1.88+1.13% 2.24 +0. 61 2.89 +0.992 2.34+0.91% 9.35+£1.72*44
R% ZWEA 2.22+1.03 1.76 +0.522 3.08 £1. 14 2.33+£0.61%° 9.39 £2.22% 44
T SRR G AU, P <0.05; 2% FR 5755 A4, P <0. 01 ; * FR SEALH L P <0.05; * * FoR SR P <0.01, KA

Dunnett T3 #5546

xS BHARBRKOHERMEETHEENE (x+5,n=10) (%)

20 51 0~1h 1~2h 2~4h 4~6h Bt
=kl 1.871 +0.895* * 2.09 +0. 809 * 3.014 +£0.844 " * 2.004 +0. 663 8.979 +1.568 " *
AR 1. 141 £0. 37544 1.556 +0. 3622 1.729 +0.3724%2 0.940 0. 475 5.366 +0.26924%
PH: 24520 2.557 +1.037** 2.039 £0.497* 2.625 +0.935* 1. 658 +0. 701 8.880 £1.219 " *

RZE K B A 1.427 £0.433 1.483 +0.585% 3.142 +£0.757 " * 1. 831 0. 502 7.882 +0.934 "
RE KA 0.926 +0. 49944 1.519 £0. 4924 2.227 +0.415% 1.454 +0. 394 6. 125 +0. 69344
R B2 1.055 £0.419%2 1.459 +0. 4192 2.261 £0.795 1.465 +0. 651 6.24 +1.014%%

ARZE il k2 1.685 0. 651 1.456 0. 3582 2.063 +1.093% 1.586 0. 567 6.79 £1.0054%4

X Z R ERA 1. 466 +0. 885 1.729 +0. 380 2.245 £0.763 1. 813 +0. 697 7.253 £0.977 * 244
RE WA 1. 678 0. 766 1.344 +0.3872 2.339 +0. 827 1.809 +0. 581 7.169 +1. 67822

SRR S G, P <0.05; 22 FR A 4R L, P <0.01;5 7

Dunnett T3 #5545 .

FoR SHUBALRLL P <0.05; " Fo5 SEUBALAE P <0.01, Rl
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2.2.8 FfEKEIEES L KPFIE  S5IiER A
PO, BRI IRE R A HAGEITFE (P <
0.01) ; HRIRIZ LU, PR RZE ZHEAL R FFEAR (P <
0.05), (WLE16),

pell PR Y-

®X

06 w ' "; w AZY n w cr
B16 SAXREBKEEES | AENE

B O FOR 52 FIULHTEL, P <0.05; 2% 8 5% 1 404
b, P <0.01;" 7 5 BUBALRI L P <0.05; " * 47 5 408
AL P <0.01 (CG 75 | 41; MG BERI41; QG [H M 25 41 ;
MDG 48K 4L WEF 46 K Ve 4L; AEF 726 W 41
PEF RE A IME 4L ; EAF 8% LR L R4 ; CEF f & Z4k41)
2.2.9 (i GASYISE  GAS 2 HHil LB ME Y
—, H G 4oy, LLE SR Z, KK EBIK. T
— SIS b . GAS A T ) B 3 5 0 ik
BRI AN, (0 55 B 11 2 L
SEHORES . GAS MRS W] 1 1 3 A 9 1R 28 .
GAS Fri, G IER AL L, B TAL 14 45 4143 41
F BT (P <0.01) 5 R L, K25 K B
4l BT BEA KT A G 15 (P
<0.01) (L 17) .

bt
ugll 70
60 *RAA

AA AA AA

6 L4 [ 9 e ¥EF AEF PEF EAF CEF

B 17 SEKXRME GAS WE (pe/L)

TS FOR S AL, P <0.05; %% 3RR 553 (4L
Ho,P <0015 " JeR S BURALII I P <0053 4o/ S
AUATLL P <001 (CG %8 F141; MG BURI 415 QG FIHE 25415
VDG $R27K AL s WEF 4R % K Y 41 ABF 452 i e 41
PEF P2 4TIl k2 s EAF 1% C BRCIRAL; CEF K% 24
3 g

AR v AL R 7KV A e 1) AR OGBS , A T 3
TR PR K I 45 B A K PR 2 S
NG KIBAT PUDRHE A, RIS /M K
(ETHE L ST o b AT Al — Uy sz 2152,
R F b 23t LR I ERSE A ZR L L T BRI A g

IR AR b A s ) h RS X ALVE A
PR M3 A K ) D BEIRR , WA AR S BUK IR AER Y
IR 7 A2 K R R VRS B, R S BUK
HEI]U(HH .

TEAR SRS A FT H , Bl 25 PS5 BR T AR S
AN 3] o B AR 43 2 3 %o R 7K P 452 K BRRTR 97
YRR 20T BB AR5 K B 8 1 25 350 T Rk i

15 R 7K P A5 Sl A R g s AR TR R SR
S IR B RT3 B ) ALK L 9K )5 0 25 1L 1 )
%ok L s 7K 7 A S 14 G 7 T PN 45 3l B KA R )
S

BATE X IRZE AR AT 552, i AT 45
R AR ICHA .22 55, (H Bl A B[] ) ZE 4, A%
FEIW TR, HASI 8 . MALRAEEA S
T TEI AR, TG . UL K B
IR R AR N A2 ML T AN R P R s S R . K A7
fap LG SR 2 R B B A K TR A B A . 45
TARE KRG , R B S B R T B3 1 B ]
AR . URBHAR S A BRI RIKAE R, HLAH R
A A D-ARBERUAEE B W] DL el
PRI RE A3 55 , D-ACKE B 18 19 B A2 D74 JL R
AT B AR . BRI K RUR R D-RBE S R
FART 2 4L, MR b, AR P e /K B AT
DA 500 MR 7K PN 4 Sl A B ) R R RS, 42
e HAH R A T AL RIS T BB o X R BRAEA 7 I 7K £ A
J& WA 7S A HERRE DI BEE R BERR BRI B
B S ) HE PR AT, T AR 25 25 24 2H 1% PR i B S 1
UL BARZS AR A R A A 3l 2o PRIBCHE M

MM EEE CHDL-C [ 3 A A 41 4 {5 T
IEH AL, S E RS LDL-C [ A R 2 24 1 F IR
4, X AB UL R 12 fh 2k 7], K R e e Z U, K
WS ARG . v 7 RS 2 e A A X AR A
IRZS AR i 2 200 5 K i ) A TR A, ATy
RZE I HE KB AR e th 25 HE . AR IK R
AT LASA RELRE /K T oA 452 Sl D B ) A A I e A1
ARG

AQPT A3 5 MR i /INE B = TR o = ) T ot
BEEMIRE |, F 2T IR K o B, Bk
SIS UER], AQPT REAIG T Bk i /N8 = 4 B S
BB PR S T W CRE ) BRAIG, 3 A 1S R e
W, R 2R, B, AQPT 7K F i i K B AT
BRI T R o, B D SR L IR
FR e A B B T K BB RS P KGEIE R T 1 Y
YEF o VLB ARZE X K i 98 45 /E B R 3 i AQPT 5K
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Hg SHRZE PR 4L #1758 . D-A R I
WSO A2 T LA S R AL AR W A ) 38R 559 , D-ACHE 17
REEAE PP L R 1) E S48 . IR /K BV TL 55 D-
AW WA AL A WIS AR I
RE KB AR LR CBRLL PR T, FLZEH &K
o A PR AT 100 O 25 1 /K TR A I s A% 2 v R TR HE
o I, PRZEFK B 18 B R e R R4
OFo TR TR LA X SR B A A T g
FEE B N AR KR S B EE R
MR R L & b el IR KR
WA SR T, AR R S ER AT R A
T,

GAS BB i FEBWEZ—, i G 45,
DIESERZ, KR E IR T =R m et
GAS (1A= BRI AR 32 22 by il 38 18 mR 1) 43 , A2 i 15 b
JIECRIRE 200 it %) A K DA % T P R 0 3 I SE B 4R
T, {9 BRI 2 ol T Ah 18 25 B v DR 3h 4 1l
GAS BNl s AT 0, o I 5 P Ao R 4 25
BB AR 24 357 AR UE T AR AL A HLER, AT BE B 5 42
LR A LY GAS & i, Ml B e H &
it R T 1 43 00, P20 T S MR e . A
IEH A A GAS & i B B AR, S IUR B2 A 1Y)
[958 WA 2 A b sk A A S A — B, IR AR R
W= H, B imsshiig'"” . K% LW B4 Ak
KW GAS B Thm, 45 T BER, 482 X i ke
KT P4 3t 4 ) K 1 R 2 2 ek R R A R 5
Mo RE LR CBRA 5) A kL 7y T Z2 684153 1
AR SR, 2R £ TR AL 43 R A IR 1)
Pt . P, L =6 280 284 1) LR TR
Yo FARES ZHERTRE N H B W i3kt , 2R &

R4y P RE R IR WK 1 0 o S A
3% 3Lk
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