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Effect of Poria cocos on yin deficiency edema rats and heat syndrome
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Abstract: Objective To observe the effect of Poria cocos on yin deficiency edema model rats, study the characteristics and
mechanism of P. cocos diuresis, and evaluate the effect of P. cocos on yin deficiency edema. Methods Adriamycin was injected into
tail vein and thyroxine tablets were given by gavage to replicate yin deficiency edema model rats. P. cocos decoction or Liuwei Dihuang
Pills (75#kHbE ) was given by gavage for four weeks. The edema and general growth state of rats were observed, urine volume and
proteinuria in 24 h were detected, anal temperature was measured, and residence time ratio of hot plate was calculated by cold-hot plate
experiment. Serum total protein (TP), albumin (Alb), blood urea nitrogen (BUN), creatinine (Cr), cyclic adenosine monophosphate
(cAMP) and cyclic guanosine monophosphate (cGMP) were detected. The activity of superoxide dismutase (SOD) and levels of
reactive oxygen species (ROS) and malondialdehyde (MDA) in kidney tissue were measured. Hematoxylin-eosin (HE) staining was
used to observe the pathological changes of kidney tissue. Western blotting was used to detect Klotho protein expression in kidney and

uncoupling protein 1 (UCP1), peroxisome proliferator activated receptor y coactivator-la (PGC-1a) protein expressions in brown
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adipose tissue. qRT-PCR was used to detect Klotho mRNA expression in kidney and UCPI, PGC-1o. mRNA expressions in brown
adipose tissue. Results P, cocos improved the edema of model rats, significantly increased 24 h urine volume (P < 0.05), decreased 24
h urine protein (P < 0.05). Serum TP and ALB were significantly increased (P < 0.05), BUN and Cr were decreased (P < 0.05). Activity
of SOD in kidney was significantly increased (P < 0.05), levels of MDA and ROS were decreased (P < 0.05); There was no significant
effect on anal temperature, hot plate retention time ratio, serum cAMP and cGMP levels and cAMP/cGMP in rats. Klotho mRNA and

protein expressions in kidney were significantly increased (P < 0.05), but UCPI and PGC-1o mRNA and protein expressions in brown

adipose tissue were not significantly affected. Microscopically, glomerular mesangial hyperplasia was improved and mesangial matrix

was decreased. Conclusion P. cocos can improve the kidney injury induced by doxorubicin through antioxidant stress in yin

deficiency edema model rats, but it has no obvious effect on the thermal image of disease.

Key words: Poria cocos (Schw.) Wolf; diuretic effect; adriamycin; yin deficiency edema; heat syndrome; oxidative stress
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Table 1 Primer sequences
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p-actin F: TCAGGTCATCACTATCGGCAAT

R: AAAGAAAGGGTGTAAAACGCA
Klotho F: TTTGCCCTATTTCACCGAAG

R: CCTGACTGGGAGAGTTGAGC
UCP! F: GAAGGTCGGTGTGAACGG ATT

R: TTGGTGTACATGGACATCGCA
PGC-lo.  F: AAGTGTGGAACTCTCTGGAACTG

R: GGGTTATCTTGGTTGGCTTTATG
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24 h JREAEERFE (P<0.05. 0.01), 24h J}
BREZEWN (P<0.05. 0.01), IRE(LFIEL 24h J&
HIREHM (P<0.05).
3.3 FEEKELR TR RE K AR B KRR I 5B 4 L TE
FRAEZNE

W 3 fis, SR, AR K BRI
o Alb. TP 35 F#% (P<<0.01), Cr. BUN &7}
H (P<0.01); SHEAIALLEE, K45 254 KR

%3

1 ALB. TP &2 T (P<<0.05. 0.01), Cr. BUN
BEEL (P<0.05. 0.01).
34 TEEKRLRFITAEKMIER KRS
b Einkval:op Al

W 4 Frow, SOHRA L, ARG RS
® 2 HEKEURRIAEKMERIAR 24 h REQFMRE

BIFM (Xts,n=8)
Table 2 Effect of P cocos decoction on 24 h urinary protein

=R AN

and urine volume in yin deficiency edema model rats ( X + s,
n=38)

Al FIEA(gkg )24 h JREE/(mg-kg )24 h JRiE/mL

X} HE — 5.88+0.93 5221+5.47
it — 80.90+17.03"  13.73+1.94"
AL SN 0.6 4333+6.24"  4582+5.38"
R 18 62.84+4.67* 4120+5.17*
12 71.594+8.69 39.85+5.33"

x4 "P<0.05
#P<0.01, FR[FA
*P<0.05 ™P<0.01vs control group; *P<0.05 *P<0.01 vs model

group, same as below tables

“P<0.01; SHEAALE: *P<0.05

TRE KRR BA RE /K PR B A R LB A (AR FREISNT (X +s,n=38)

Table 3 Effect of P cocos decoction on biochemical indicators in serum of yin deficiency edema model rats (X + s, n=28)

2 HE/(g kg™ Alb/(g'L™h TP/(g'L™") Cr/(umol-L ™" BUN/(mmol-L™)
pagicl — 29.11+3.84 68.77+11.04 56.78+7.40 5.944+0.95
it — 18.924+2.19* 3437+4.41" 100.70 +14.33** 12.94+1.58"
SR B L 0.6 27.124+2.11% 56.39+£7.72 61.31£8.32 6.99+0.71%
IR 18 22.81+3.33# 47.41+8.62* 78.91+7.65* 8.16+1.05

12 21.62+2.92% 43.69+8.86" 82.88+7.59* 9.31+1.45%

R4 REKRURNAREKMRB KR BAE SRR (X+s,n=8)

Table 4 Effect of P. cocos decoction on oxidative stress

in kidney of yin deficiency edema model rats (X + s, n=38)

ZH HE/(gkgh SOD/(U-mg™") MDA/(umol-g™" ROS/(U-mg™")

X & — 165.96+33.83 6.78+1.82 196.21+12.59
R — 77.92419.68* 11.4842.83* 301.39421.38**
ISR LTS L 0.6 156.98 +32.03# 7.22+1.71% 221.02+14.23%
R%E 18 147.89 +26.62# 8.08 +1.44% 249.13+29.36*
12 118.11 £20.75% 9.20+1.12% 249.13+29.36*

HEH SOD i 4 2.3 F& ik (P<<0.01), MDA, ROS
KTFREEFE (P<0.01); SHMALE, %42
ZH SOD &% &3 7+ (P<<0.05. 0.01), MDA, ROS
K RZFEREC (P<0.05).
3.5 TRZKELRRTBAE K M iE R K R ALIR &4 #4
FElE A

W 5 fizn, SRR LR, R ZH K SRR 5=
B R HE R 2 R % (P<<0.05), ALIREZETIE (P<
0.01); SRR LLEE, 7SR B M 20 K R A i
A EE 2 (P<<0.05), ALIREZFHRFL (P<

"5 TREKRLAXIBAE KRB K R ALE K% s B2
Mg (X+s,n=28)

Table 5 Effect of P cocos decoction on anal temperature
and cold-hot tendency in yin deficiency edema model rats

(Xts,n=38)

Hul AE(gke") ABIFEI /% LR/ C
pagicl — 4725+3.52 37.11+0.26
it — 40.28 +3.64" 37.84+1.72%
FN IR M AL 0.6 46.08+4.15* 37.2940.86"
RE 18 42.95+4.27 37.77+1.47

12 41.05+3.18 37.81+0.95
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0.05); TRE . RFIEA KRR HbR (5 5 )
E T IH B AR
3.6 TEE KBRS FRE 7K B iE B KR I3
cAMP F1 ¢cGMP 7K 820

W 6 Fros, S8, AR K SR
th cAMP KPR ETHE (P<0.05), ¢GMP /K&

FEL (P<0.01), cAMP/cGMP 1l EZTHE (P<
0.01); SR LA, FNIRHIE AL cAMP 7K &
FBRE (P<<0.01), cGMP /K-8 3 Tt (P<<0.05),
cAMP/cGMP {2 3 P (P<<0.05); TRZE . K
w2 cAMP. ¢cGMP /K*F-F cAMP/cGMP 18 TG ¥ 3%
Ao

6 REKRURMBAEKMRE KR MES cAMP F1 cGMP KFHIFN (X +s,n=06)

Table 6 Effect of P. cocos decoction on cAMP and cGMP levels in serum of yin deficiency edema model rats (X + s, n = 6)

2H 51 HlE/(g kg™ cAMP/(nmol-L") c¢GMP/(nmol-L™") cAMP/cGMP
xof HE — 27.97+8.67 13.8743.31 2.0240.64
R — 35.8749.52" 8.044+2.31" 4.4640.49*
ISR LT L 0.6 26.97+7.19% 12.96 +4.08* 2.08+0.13%
IRZ 18 38.25+7.50 7.0442.99 5.434+0.28
12 36.764+9.10 8.15+3.33 4514036

3.7 TREKELRAIBAEKMIER KRR AERA A
20 UCP1. PGC-lo & 'BB Klotho &R FRiAHIF N
WK 1 R 7 fis, S8, BRIk
AR IR 4147 UCP1 1 PGC-1a & A FEL KT
BEFE (P<0.01), HF Klotho & HRIE K&
FHIEIC (P<0.01); HHAIAHELEL, FSERHITALAH
AR A2 UCP1 F1 PGC-1a & ARk /K V53
(% (P<<0.05. 0.01), 'BHiE Klotho & [HFKIAKF
BEFE (P<0.01); REE. (KAEHALREIEN
A2 UCP1 Ml PGC-lo T HFRIATCIHBAML, 'BHE
Klotho & FFRIAKF-RE T E (P<0.05),
3.8 TEEKRLRXIBARE K MR R K R AR & AE A ¢H 4R
UCPI. PGC-la KSRk Klotho mRNA FRiEHIE
W 8 fian, SXHIRALELE:, MR K RAR TG

UCP! s D i S . 1

PGC-lo mmwms SR S S s 32X10*

Kiotho MR s SR w1310

fractin MG, G S < (0

PR BERY Nk 18 12
A RE/(gkg™)

1 REKRURMNPBEKMREXRIZEIRERHER
UCP1. PGC-la %% i Klotho Z& B FRIAMFNT
Fig. 1 Effect of P. cocos decoction on UCP1, PGC-1a protein

expressions in brown adipose tissue and Klotho protein

expression in kidney of yin deficiency edema model rats

RT7 FEKELENFAEKMEER AR EEREL UCP1. PGC-1a B 'ZHE Klotho EERIZHIEM (X+s,n=6)

Table 7 Effect of P cocos decoction on UCP1, PGC-1a protein expressions in brown adipose tissue and Klotho protein

expression in kidney of yin deficiency edema model rats (X + s, n=6)

H ] FAMXNREE
A i gke™) UCPI PGC-10. Klotho
X & — 1.16£0.09 1.29+0.04 1.27£0.12
it — 1.6240.06™ 1.5440.04* 0.6540.03*
ZNI L 0.6 1.314+0.07% 1.361+0.08" 1.08+0.08%
R 18 1.6940.10 1.7140.05 0.8640.05%
12 1.4940.11 1.49+0.12 0.79+0.07%

%8 HREIKALRMPAREKMIER A RIZC@IEFELR UCPI. PGC-1a K 'SBE Klotho mRNA Rk (X+s,n=26)
Table 8 Effect of P cocos decoction on UCPI, PGC-1a mRNA expressions in brown adipose tissue and Klotho mRNA

expression in kidney of yin deficiency edema model rats (X + s, n=6)

= .. _ mRNA HIX FRIEE
e i gke™) UCPI PGC-la Klotho
Pagie — 0.98+0.03 1.00£0.06 1.18+0.08
Y] — 1.43+0.06™ 1.28+0.11* 0.5540.09"
75 R b 5 0.6 1.2140.04% 1.0940.05% 0.9440.09%
R 18 1.68+0.10 1.36+0.08 0.8140.05%
12 1.3340.11 1.2340.06 0.7940.09*
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feWiZ4H4 UCPI A1 PGC-1o mRNA ik /K15 .2
FHE (P<0.01), B HE Klotho mRNA & [ 314K
BERIK (P<0.01); SHERALLE, NURHLTEN
HRBRER IR 44- UCPI M1 PGC-1o mRNA ik
KT R ERIL (P<0.01), B Klotho mRNA %
AR ET S (P<0.01); K. (KHIEH K
ER BT 4L UCPI Al PGC-1a mRNA Fik/K T
T EAE A, B IF Klotho mRNA i /K155 3 T
(P<0.05).

3.9 TEE KBS BA R KBRS B K R S 4H AR IR
LRI

sl 2 s, o R HAAE I BB
S0 IR L, BT NER ARG K, BEEY 9K,
PRABEFIE L, AREEAEMY, RFLYEE
FEIL, HO LRI AL SRR AL,
B U NERBEEIE RA IR, BRABHE L 5
SR BN EREEACE AN FIRE R s SR LD,
A5 ML eI P, b B AR SR Ae . SRAEE D

B2 TREKRURMPAEKMER KR BEARETAZIE (HE, X400)
Fig. 2 Effect of P. cocos decoction on pathological changes of kidney tissue in yin deficiency edema model rats (HE, x 400)

4 e
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TRZE BRI KA FH 5 P Ak SN T i b 25 5
(5 450 2 DA %
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Klotho & 1997 SF-# K I 2 A I, AL T AN
5513 S Yk I . Klotho /& #k Al DL 2 F£K ROS
A, E T IR A0 B LA 1 AL Klotho
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KL T4 E0, Klotho 5B It H &%)

1% 2, B A Klotho FIA N F4; Ml Klotho
| ARIEKTHEFEBER/D ROS BIF=4, il e
JIE 20 B B A RSO RO, RS IR AR . 45 5%
R, IR I i 25 2 3 B K BB IE Klotho
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