« 632 - Traditional Chinese Drug Research & Clinical Pharmacology, 2021 May, Vol. 32 No. 5

R e 0 5 PR T ARk ok BR ORIk i8R AE FR B 52

FEE, IXE, LWE, Afen, K4, #84, &M, i, ool (e R R Erh e iR 5zl
A2 F S e, WdE R 430065)

WE: B HT AR ZREESE R E T ERRKRGAKRERER, Fik RAERSZFLES AT
BYANTRA RSO 7k A SRR T BORAT K RABLAL . H 96 RaEAL R K ALy AR 40 fakkgha (2R
BAA, 2.1 gkg'). 10 LR RE =3k XK AR A (S1~S10, 7.5 g-kg), B8 REFKRAAMA EF4, &%
SHEFAH 21 d, WERFERRAGIEEFRINBZARRE TN, RARBEMNE KR 24 h T ; RAELKA
&M 24 h RE G (UP) R ik @& g (ALB), #%& G (TP)/K-F; KA ELISA &0 & & o 4] kg% (ADH)
KPR B P REERE 1(AQP1), AKiBiE & E 2(AQP2) KT KA B RS HAE EF— 47T B2
R E, AEHBASRE FRREZRFTRESH ., BER LHEFAEK, BAAXANKRE. 24 h K Z.
fF O RGO REFARTFAREK, 24 h KEE . ADH & AQPL, AQP2 KT RI;ZH, EZFHALRITFENL
(P<0.05, P<0.01), SR I, 10 R RE ZHREZTAZ ELEX KRR E(S1, S2, S4~S10). 24 h
Jk#(S1~S10) . fF & &G (S1, S2. S4~S10) ., E& & (S1, S4~S6, S8, S9)K-F, AR T 24 h k&G
(S1~810) . ADH(S1~S10). AQP1(S1~S10). AQP2(S1~89)KF, 2 F3H K %itF &L (P<0.05, P<0.01).
RESMERIE T, I0MRRREZHEFHES I RKE, S2. S4 H—%, S3. S6. 7488 A —K, SI1,
S5. S9. S10 A—K., BHKMRIBHA A MEH(EREAL)>HLTFTW(S2), =H#EHE(S4) > HL Bk
(S3). #@EHF(S6). THRAM(ST) . HEHRMA(SS) > #b3k L (S1), =HKI(SS), ZHEH(S9), =&
MIL(S10), &8 AR FHRZFASERE TR RAH TS AR KERBAER, Tih AT AQP1 &
ADH-AQP2 AR % @34 %, A EAE AR A/ =0 £ 57,
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Abstract: Objective To explore the eliminating dampness through diuresis effect of Poria cocos from different
origins on the lower energizer edema of rat with kidney—yang deficiency. Methods Hydrocortisone combined with
doxorubicin hydrochloride were used to establish kidney—yang deficiency and edema model. The general condition
and body weight changes during the replication of the rat models were observed, and the 24-hour urine
protein (UP) was detected. 96 successfully modeled rats were randomly divided into model group and positive drug
group (Jingui Kidney Qi pills, 2.1 g-kg'), 10 batches of Poria cocos decoction groups from different origins

(7.5 g-kg'), 8 normal rats were taken as the normal group. Rats were gavaged continuously for 21 days. Rats’
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body mass was measured; metabolic cage was used to measure 24—hour urine output; biochemical kit was used to
measure 24—hour urine protein (UP), the albumin (ALB), total protein (TP) in serum; and ELISA method was
applied to measure levels of antidiuretic hormone (ADH), Aquaporin 1 (AQP1), Aquaporin 2 (AQP2). Analytic
hierarchy process was used to determine the weight of each single index to the total efficacy, and the total efficacy
was used for clustering analysis of Poria cocos from different producing areas. Results Compared with the normal
group, the body weight, 24-hour urine output, serum ALB and TP contents of the model group rats were
significantly reduced, and the 24—hour UP content, ADH, AQP1, AQP2 contents were significantly increased,
and the differences were statistically significant (P < 0.05 or P < 0.01). Compared with the model group, 10 batches
of Poria cocos from different regions could increase body weight (S1, S2, S4-S10), 24-h urine volume(S1-S10),
ALB (1, S2, S4-S10), TP(SI, S4-S6, S8, S9), and down regulate 24—h UP(S1-S10), which could improve
the water and dampness retention state of kidney—yang deficiency and edema rats by down regulating ADH (S1-
S10), AQPI1(S1-S10) and AQP2(S1-S9), all with siginificant differences (P < 0.05, P < 0.01). The results of
clustering analysis showed that 10 batches of Poria cocos were clustered into three groups, which showed that,
Hubei Luotian(S2) and Yunnan Chuxiong(S4) were clustered into one group, Hubei Yingshan(S1), Yunnan Dali
(S5), Anhui Yuexi(S9) and Yunnan Lijiang (S10) were all genuine producing areas of Poria cocos. Poria cocos
produced in Hubei Luotian(S2) and Yunnan Chuxiong(S4) had better eliminating dampness through diuresis effect
than other producing areas, but worse than that of Jingut Kidney Qi pills; Poria cocos from the other producing
areas (S3, S6, S7, S8) were clustered into one category, and the efficacy was between the two kinds of genuine
Poria cocos. Rank of total efficacy by strength were Jingui Kidney Qi pills > Hubei Luotian(S2), Yunnan Chuxiong
(S4) > Hubei Enshi(S3), Fujian Nanping(S6), Henan Shangcheng(S7), Hunan Huaihua(S8) > Hubei Yingshan
(S1), Yunnan Dali(S5), Anhui Yuexi(S9), Yunnan Lijiang (S10). Conclusion Poria cocos has the effect of
clearing damp and promoting diuresis in the lower energizer edema of rat with kidney— yang deficiency, and the
strength of its effect varies from place of origin. The mechanisms may relate to regulating AQP1 and the pathways
involving ADH-AQP2.
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MR (ST7) . ZRUEVE(S9) . = EgIN T (S10) 3k 8 it



- 634 - Traditional Chinese Drug Research & Clinical Pharmacology, 2021 May, Vol. 32 No. 5

WA = AR, B =R, BRI R B
T HEEEEET-(S6) . WIRI Ak (S8)2 HEURARZE A
TERR . i 10 HURAS = AR = S 2 de v =
2y R e )1 H B S e S Z L B B AR Poria
cocos(Schw.) Wolf . TR G, T
50 CEAFTFEE T8 48 h, 5. H%E K Bk i
o O BIRR IO [] 7= Mo AR % Tk oK 750 ¢, H
10 fis KR i, MHAREL 2 k(2 h, 1 h), U
i, A2 IR, W4 E—EEE, BHIEEE,
T 1 LARBRTES, MHHEYTEZLE 075 g-mL!
[RIARZS K BV
LB, U R R A R A B
W25, 5. 18030645; HEF M L L IL A,
FIT R A BRAF], 5. 1809E2; ALY
PRES W, A A RAR, it
20180214, UP (4t : 20190404) . ALB (4t 5 .
20190517) } TP(HIL5: 20190419) & HiliRk &, 20
Aot U EY TR T, AQPL, AQP2 & ADH
i 156 G 2 43 AR & (A5 201906) , #40 [ 1
P Sl A R
1.1.3 FEULE  Spark 10M EUEFR{L, Hi1 TECAN
IvFl; UV-1800 AU AR AT WA e T, H A R i
ZvH); 5810R AR VRO, 5 E Eppendorf 24
F); BSA423S B T4 —HF R, FEZH Ikl
IS (JE 5 ) A BRZA A3 10 L ZNHW % e 15 15 H 44
£, KT EA R AT,
1.1.4 B BH T AR K b oK USSR & R R B v
MEFE 3 d AR ], T4 1 R(4 mg-kg ") FIE
8 K (3.5 mg-keg ) Bk HERM LT LA, R,
B HE ETES 3.75 mg- kg EALTTBORY , LT At
14 do BRI HZS NG, SIEWARRE, ik
KEEATOLRE, KERHM, KEE, RS
B, HEEshEA; SR KR 24 h JREASEN
(74.04£16.98)mg(n=96), HiEH4[(10.59+3.86)mg,
n=8] i, ZRAAGI¥EL(P<0.01), $ERE
RS %)
1.1.5 5320 egh2y e HUBEALVE HI s i KB 96 H,
T B R T BEAL A AR | BHPEZG (S BRI,
2.1 g-kg™', MY TG R AERGRI G 2 %) 41 K 10 4~
ANTR] 7= M AR 25 K B AL (S1~S10 41, 7.5 g-kg'')
M8 K, MEESZY, BH 1K, EL20d, EW
Y AR LH 265 T S R 7R RKTE
1.1.6 KRR MEE TR 6T Uh HT R R A
Hld RSB RENEARES . B6. R

FIHMEAAL, T ARG 25 24 RIEAT R AR
ViRl

1.1.7 PRIGAHCTS bRl F K ERCE TCHI%E 24 h,
wUR R, WHURI 2 mL, LA 3 500 remin™' .0
10 min (E.02E42=8 em), WCH L3 KR &
UEHH K 24 h JREE A .

1.1.8 M5 A R ARAG I AR IR A 2 )5 25 B AR 2K
12 h, DL 10%/KA SRR R, 18 Fghikiun, LA
3000 remin"' &0 15 min(F02F48=8 ecm), B L3E
W AR S BB B s A . B K
ADH 17K,

1.1.9 BFEERAH TR AR 22 s, kR
KEOUE, BB ERERT, M 1:9 A PBS, &4l
5735 L3000 remin” B0 20 min (0248 =
8 em), WeHU FWEWE, T-20 °C 147 ; He BRI &l
B PR 2D BRI B RET T AQPT . AQP2 7K.
1.1.10 Seil2#hb ¥k RA SPSS 22.0 Geit#i kit
TPEEESHT, T PORHAIIE = ARifE 2 (x £ 5) R
ZH (8]l R FHR R R T 227001 (One—way ANOVA)
PP ELEE ] ¢ K565 LA P < 0.05 M2 FHA G+
B,

1.2 g5

1.2.1 AR HARZE X B BH R T AR 7K i BRI Ag 2 (1)
R ERILE 1, IEFHRBIRBRIN, HIEHE,
TEhRIE, ZAHIES, REIER .. BREAKREE
WiZZ, /DS, (EiE, BOEE AW RIS, AR

K1 AEFMEESIGEE T EKMXREREHF 0
(x +s, n=8)

Table 1  Effect of Poria cocos from different origins on body
weight of rats with kidney—yang deficiency and edema (x s, n=8)

21 i/ (g-ke™) Wi/

IEH 4 - 360.00 + 21.83
GBiE) - 203.00 + 8.51"
FRM:25 4 2.1 256.50 + 39.03"
Sl 75 242.20 + 21.65"
s2 75 254.00 + 19.87"
S3 75 231.25 + 36.33
S4 75 272.00 + 3.94%
S5 75 254.38 + 25.03*
S6 75 252.25 + 27.41*
S7 75 270.57 + 31.45*
S8 75 270.71 + 45.13*
S9 75 230.86 + 20.12¢
S10 75 257.14 + 40.04*

Ve SIEWALILE, TP<0.01; SEUELAILE, P <005, *P<0.01
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IR (P<0.01), HEARIAILE, 4254 KR
() — M AR FA A W] 0 s 5 B S3 didh, KEUAS &
WL, ZRWA%iEE L (P<0.05, P<0.01),
SEIRFH], IRZEE AT GE B BH R T AR K R R —
2= R

1.2.2 A[a] = H AR %600 5 H i AR 7K I KB 24 h R
oL REANEm R 2, HSIEFA R, &K
BRI KR 24 h R R E/ARFTR) BLR >, 24 h IR
EHRET S, ZRYAGRITHEL(P<0.05, P<
0.01), SEAULA LA, K254 R 24 h R
B 3G IN, 24 h IREEFIHBREIL, ZRWA R+
B (P<0.05, P<0.01), Z55EH, KRFEF=HES
S (A= R A= 9 i N7 e B N o =
AHRIRIEH

K2 FEFHREEEE THKMAR 24 h [RE. RER
RIS (x +5, n=8)

Table 2 Effect of Poria cocos from different origins on 24 h
urine volume and UP in rats with kidney—yang deficiency edema

(x +s, n=8)

FIER F A 15 AR 2 328 s M i B0 ALK i
PRI R AT, I al B i 4 ) ADH A9 73 387 A= 1) IR

YEHT.

x3 AEFMEESHERETEKKMAXRLELEER.

BEH. ADH KRN (x £5, n=8)

2153 A/ (g-kg') 24 h JRiE/(mL-kg') 24 h JREE[A/mg
Wl - 51.17 £ 17.00 13.62 + 3.40
BiTIZH - 19.22 +9.49" 78.61 + 18.47
FF: 24520 2.1 56.40 + 23.76" 28.60 + 11.60*
S1 7.5 57.00 + 20.09° 41.03 = 1437
S2 7.5 46.20 = 17.28 32.95 + 14.93"
S3 7.5 44.54 +5.00" 30.38 +7.97%
S4 7.5 45.18 = 17.79° 32.16 + 12.07%
S5 7.5 4272 + 15.03 39.64 + 4.027
S6 7.5 5221 +23.89° 37.62 19.14°
S7 7.5 4772 + 19.43° 50.90+ 12.79°
S8 75 52.53 £ 17.96 33.10 + 7.46"
S9 7.5 58.51  12.57" 52.48 = 8.09°
S10 75 4873 + 16.63" 4278 + 10.23"

Table 3  Effect of Poria cocos from different origins on TP,
ALB, and ADH in rats with kidney—yang deficiency edema
(x %5 , n=8)

417 )/ Js¥i =) S0 ADH/

(g-kg")  (mg-mL™") (mg-mL™) (ng-mL™)

IEH UL - 63.43 +2.28 35.37 +2.49 16.01 £ 0.65
R - 4536649 17.54+4.62 19.05+043"
FRPEZG 2.1 56.54+5.08 27.59+6.19% 15.07 + 1.09%
S1 7.5 5473 +3.53" 2578 £6.61"  16.50 + 2.05"
S2 7.5 52.02 +2.12 2436 +2.69°  15.02 + 1.33*
S3 7.5 51.75£5.86 21.54 £ 1.16 14.60 = 1.17*
S4 7.5 55.01 £ 1.66"  26.65 £ 4.86" 15.96 + 1.60"
S5 7.5 5525+2.04* 2378 +241" 15.78 + 1.39*
S6 7.5 55.12+2.25  23.15+1.90° 15.23 +0.46"
S7 7.5 51.13 +2.39 26.08 +4.05°  15.40 + 0.62"
S8 7.5 5334 +2.07" 2388+198  14.79 +1.23"
S9 7.5 5570 +4.42° 2330+ 1.73" 15.80 + 1.06"
S10 7.5 52.63 +4.47 24.66 391"  15.59 + 1.59"

VE: SIEWAIE, TP<0.01; SHIELE L, P<0.05, *P<0.01

1.2.4 R[R] ™ 1 AR 256 5 BH T £ K ik R B AQPTL
AQP2 KIS 255K 4, HSIERWA AL, 14
RIZH KB BE B T Y AQPT. AQP2 /K VB B 7H i

R4 FEFMEZSIEEETHEKMBAR AQP1, AQP2
KERIRME (v +5, n=8)

Table 4  Effect of Poria cocos from different origins on AQP1
and AQP2 in rats with kidney—yang deficiency edema(x s, n=8)

W SIEWALE, P<005, P<001; SEAMLE, P<
0.05, *P<0.01

1.2.3 R[] 7= i gk 25 %ot 5 BH R T A K B R R v A
HIH . HEN . ADH AR m 458 %3, 5§
IEF AR, BRI R RIS S EH . HEAK
FERFRL, ADH KPR T R, Z5HA5%1T#
B (P<0.01), SR HE, S1, S4, S5, S6.
S8. S9 KM G S /KBTI, 251
A FEL(P<0.05); Bk S3 45, HREHH
KEWIMEAEAKFHET S, 25 A5
HE U (P<0.05, P<0.01); 4547254 K B0y Mg
ADH /KPR REAR, 2R A 50153 X (P<0.05,
P<0.01), Z55RFEH, PREE A P87 Mg B H

2151 i/ (gokg™") AQP1/(ng-mg™) AQP2/(pg-mg™)
R - 120.19 + 13.13 80.10 £ 12.78
FEIZE - 187.51 £12.80" 98.54 + 11.41°
FRPE22H 2.1 91.32 + 8.90" 77.03 +3.01*
s1 75 114.18 + 11.24" 7710 + 11.18"
s2 75 110.24 + 10.14% 7478 + 12.01"
s3 75 120.19 + 13.55% 75.67 + 9.45%
s4 75 118.26 + 6.58" 7228 + 11.01"
ss 75 146.12 + 11.42" 75.09 + 11.82"
s6 75 123.83 + 15.69" 78.10 + 6.69"
s7 75 127.80 + 11.20" 74.64 + 12.04"
S8 75 134.87 + 8.07" 80.36 + 4.53"
9 75 130.55 + 7.27" 7577 + 11.05"
S10 75 106.40 + 22.57* 85.73 £ 8.51

e SERAILE, P<005, P<001; SR ILE, P<
0.05, ¥P<0.01
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7 S G E L (P<0.05, P<0.01), SH8I2H
L, &2 K EVERET T AQPT ZKF-HA & FRAIC,
ERAGFE X (P<0.01); B S10 44, HAbs
UK U RERT T AQP2 /K] BIRAL, A5
I E X (P<0.05, P<0.01), 4558%8, FEHHLUE
' i T K 3 A 2R K OF R RE R AR AR RK B IRAE
@z —.

2 RREFFHAREH) B2 ROEMN
2SR O WP RS B B 2580, AT
TR HE AN [ MR 20O Fa AR iR &, RATE
ROIHTIERE R R, e RO AU R 805 25
FARIIF, S5 RIPIIEVFI AR AR 1)
ISEALI e
2.1 BARGESE R TIEE—ME NS E
MESE R PRFTE, R T2 QPRI 2% h]
R PRSI o FE DL DR SR 114 28 30 A1 W 45 A ek
PRAETS SE BB bR v Z A RO R BRI, & B
25 IS R ROTT R B A AR HE BRI RTACEOR H
HITRWNL W o BRDIIEA 4 FORRENTT
WOTE, ARk . ORSFEE L AR
L BN TARIRS S A ONET A AR REUHZEAR
K, AAWFTERHI U5 RAE
2,11 PO AR %R 2GR AT a4
bR Sk, RO HARR LI 1.

| apm | | aoer | | aqr2

e | (e [sEn)
B 1 REFHES SRR B

Figure 1 Target tree of the total efficacy analysis on Poria cocos

’24 h bT‘@‘ ’ [ENpisTTY

from different producing areas

2.1.2 RPN LA R AR R4S B2 R 2 E e b
PEELRE, X BARB PR (L3 5), 153 HbrAL
X AN WL e R (L3R 6) .

*5 BRHMEZERRXTESR(ER)

Table 5 Score table for each level of target tree (general)
XA 0r AR SR i

[AJSFESE P XT H AR STk AR ]

1

3 WeNEE AR RR— A —MERRA

5 HAEE  REER—A L — DI

7 MmO AR BB PR B
9 giXEE  HEREARWIIE

2.4.6.8 PRI E 1 i R 5 2 IR

®6 BIRBITLLBHIBTL S ERE

Table 6  Priority matrix for pairwise comparison of targets

4% HFE ADH AQP1 AQP2 %fg.t‘_ NG ﬁggﬁ FIEN SN
W1 ADH 1 1 ) 2 8 8 8
W2 AQPI 1 1 1 2 2 8 8 8
W3 AQP2 1 1 1 2 2 8 8 8
W4 24hfRE 12 12 12 1 1 5 5 5
W5 i 12 12 12 1 1 5 5 5
W6 24hREA 18 18 18 15 15 1 1 1
W7 HEA 18 18 18 15 15 1 1 1
W8 HEH 18 18 18 15 155 1 1 1

2.1.3 FAEAR M ACE REGTR WA ACE REGT
B W =aaza0a,aa0a0a, , =85 JA—fLALE R
BOTS: W=w /1Y W, i=8; &EsH— LA E
APARNZR T

R7 HUNERHER

Table 7 Normalized weight coefficient results

% TS % BEES
Wi 0.2251 W5 0.1224
W2 0.2251 W6 0.026 6
w3 0.225 1 w7 0.026 6
w4 0.1224 w8 0.026 6

2.1.4 —EHERR & X CR=CI/RI 1E h i 1 fif 454X
RIS E IR, CR NBENL SR, C1 X
— bR, Cl=au—n)/(n=1), n Ry B2 EHAREL,
AR n=8; FIFFHIEM A=l Y [S7 (a,x W)+ W)=
8.014 011 332, CI=0.002 0. RI AR HL— 2Pk 48 b5
(WL 8), Ak 8 1141 CR=0.001 42<0.1, &%
SRR, 8 AR AR A FL A MR 2 — B2k, ik
FIFAS R REARL, A5 AT HER

*8 TFHREN—E ISR RI &

Table 8 Average random consistency index RI table

LI R RI BT RI

1 0.00 5 1.12
2 0.00 6 1.24
3 0.58 7 1.32
4 0.90 8 1.41

2.1.5 A= HARZS ) B2 A5 R AN A AR ZE K
HIWR ) & B 2530 R Rl 8 2R (C) L3R 9, THEEAN ] ™
HiARZE B 258 (Total efficacy, TE): TE=Y" WC, ,
n A BERZW BEREL, AT n=8, C HHIRZES
HAr ek 2% iACE REE 202580458,
L3210,
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* 9 AEFHEESHRAYIERETE “ 100 5 10 15 20 25
Table 9 Change rates of single efficacy index of Poria cocos J
from different habitats S10 11
FEAE R FhEsR s1 2
o
Al ADH AQP1 AQP2 ﬁ?ﬁhﬁl f{i{l P AEE BEA S5 6
FHPEZSZE 111 139 102 118 122 1.02 136 128 2 3
st 071 106 101 089 124 074 112 108 J
2 112 112 112 108 08 097 092 076 e >
s3 124 097 108 114 083 054 054 073 s7 8
s4 086 100 124 110 085 131 123 LIl - 9%
S5 091 060 1.I1 092 077 098 085 114
s6 106 092 097 097 108 093 076 1I2 86 7
s7 102 08 113 065 093 128 116 066 3 4
S8 119 076 086 107 109 129 086 092
9 090 082 108 062 128 053 078 119 MG 1
S10 096 1.17 061 085 09 103 09 083 B 2 AEF#EESRANBESR

R 10 FEFHREHDAHMER

Table 10 Total efficacy results of Poria cocos from different

habitats

205 MEL(TE) 45 SMEL(TE)
FHPEZ 2L 1.17 S6 0.99

S1 0.95 S7 1.01

S2 1.06 S8 1.00

S3 0.97 S9 0.92

S4 1.05 S10 0.93

S5 0.88

22 Al HAREE ST IR E R AT
10 LA 7= AR 25 T PR 24 1 s 2 3808t , R
SPSS 22.0 Giit ¥, R Gt & Rk H B &
(Euclidean distance ) JEAT RIS 01, 5 R WK 2. H
K2 a2, 24 d=10 I, 10 AR = 142 FBH P
MR IRN 4 25, Hp Y h—26, S2 M
S4 h—2&, S3. S6. S7 fil S8 mH—3F5, SI., S5,
S9. S10 A—3%.

A RMABOTESE R MBRSIEER, S
10 YR A [] 7= b AR 25 Ko BH P 24 6 24 %4 0 ik 55 HE P
Je BHMEZG (S EBUEAOL) > LB H(S2) . mriE
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