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pharmacodynamic screening and orthogonal test
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Abstract: Objective To screen the preparation technology of Jianpi Yishen Pill (JYP) by pharmacodynamics screening, and optimize
it by orthogonal test to determine the best extraction technology. Methods The chronic renal failure model in rats was established by
5/6 nephrectomy. Three technological routes of JYP were selected, including A (powder of medicinal materials and decocting with
water), B (powder of medicinal materials, extraction of volatile oil, and decocting with water), and C (extraction of volatile oil and
decocting with water), with the content of Cr and BUN in rats as index. The orthogonal test was optimized by using the content of
astragaloside and the quality of solid as indexes, with water volum, decoction time, decoction freguency as factors. Results The
pharmacological efficacy test showed that technology A could obviously improve the rat model of chronic renal failure, and it could be
used as the molding technology of this prescription pill. In this technology, five herbs such as Atractylodis Macrocephalae Rhizoma
were crushed into fine powder alone, and the optimal extraction condition of other medical materials such as Astragalus Radix was as
follows: 8-fold water per time, decocting 1 h, for two times. Conclusion JYP can obviously improve the content of Cr and BUN in rats
model of 5/6 nephrectomy. The optimized preparation technology is stable and feasible, which can provide the basis for the follow-up
development of JYP.
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P54 5 7235 (chronic renal failure, CRF) &%
T 1 s AT Ve dE g, 51 B B 2 A )
AeANa, ARedEREE AT R, ML LU =0
KN FRJIT . BRI 25 L LA S N 43 A R R D REAE
Mg AR EE S AN A “ =& CRIEER. 30k
Hims BTG FFRARFEE 8% MG Kk
&, CRF BN T i 35 N HERN AR iy 1) B B iR
DUACHTFE R, ThAE S T 5y s B DR
o R =BT A RAF IR TT B8, HAh R
ZINAEFR. & KE. B8, AR 575, i
o9,

25 F (Jianpi Yishen Pill, JYP) J&AR:
22K I PR S e s 5 R R B R 25 S R, B
K. KE. 1. A& AR s R4, BfA
(e = SN N1 (O 11K R By G P = i g
CRF J7 V), HIEMH AR RN . 77 o E AR
R THRHEE R N E 2, K2 MR
FREF R Al a8 % A K R 1--B1 (TGF-B1) 3RiA
BHIT MAPK/NF-kB 38 2% A0 1) S Ak RO S i A2 1k
BB [A] J5E £ S4B B 0 B pR A 1 U, dd sk
B AT IR SCER A B, H TR B A s T2
ik 2 LIES IR N, ME THEAnm s, RAESE
S RST RO ST T 24 3005 m JE i B AR 3 )
AR E A, . TR FEIKCER T
FIPE FHROR,  BEDRE Hh 24 52 77 1) 700 R #4 D 8 i L) A
Vi EEht . FET 0, ARHEFUCR A 22 E AT 24k
PR AT A, FR R CEgd”
F T2 M R B TR i, B R A %
SRR T HFHATH I . B & e v B 3 v
5/6 VIR 72 £ R BRAB AL AT R0 SE R,
wARH & T2k, PR IERRRE, DLERHE
SEMEEY R E RS, UK TYP 3R T 2.
i L EBETT, R OR I R 25 A R B e 1 A
fi, RIS D a2 T R R (AR

1 7R
1.1 &5

Shimadzu20A = 80 AH ({1 . ELSD-LT 11 7&
RIACEHI M EE, HA Shimadzu A #]; LDS-2A ik
HEOHL, L s LB OHLA R AR 5424 BU/NY
O B0 AL, f8[E Eppendorf A H; 500-BS-2 {HIGR
TRRAE, BRI A8 s J3000 BN HLFAT,
G&G ~w]; BS224S W R, Jisrz—, #E[H
Sartorius A ;s DD-2 F &4 7], Jb 5 AR Ty =

ST AR AT FC160F BUMFENL, TAZEHIZGHL
WA HH-6 BURIEEKBE, S0 E BRI
HIRAT; 3K30 B0HL, Sigma A7]; —80 CHAMK
TR UKFE  Varsoskan Flash 22 ThEEEF#R X, 22 [E Thermo
AF,
1.2 &M, HRS5RF

i (5 150621, FFZ& (Hit'5 150626) 1L
24 (k5 150615) VAR E (k5 150620) K3 (it
5 150104). EiE (k5 150617). AR (Hit5
141230). % HE (b5 150615), B EEYITE
EZNVA R AT, SEYITHERAR SRR, 1
Frer (REZGHY) 2015 FRR— S RZG T brifE;
W, S 110781-201717, &4 %
PL 96.9%1t, HEE Mk e bt 25 o
B2 Fr, fib5 51412036, Jbnt B4R 25 A R I TEA
Hy BRI, 4ERE CRED HIZAARA A
JREFHE TR, 5 20130628, FERZGH (HEFEEH)
HRFTEAT; WE (Co) WERFE&E (S
20160419). JREZ (BUN) k7l & (5
20160415), 3404 [ 7 5 2 BUAE ) TRERH FE T s 200G
R A itk all, fE Merck A KN JE B KB4
K, HARAI A Al
1.3 4

SPF 2¢ SD Kil, #A&Fi&E 180~220 g, WH)"
REEFLK YR, SLRENRESHKIES:
No. 44007200026770, S5 29 A= 7= V5 AT UUE 5
SCXK (E) 2013-0002.
2 FHESER
2.1 HIBELZ0HiE

FRIE TYP H 35 20 T 25 20 060 70 S M 5% 24 LA
F» SRH 5/6 "B UIBRJ7 i1 4% K B CRF #E3LET il
# L ZHf%
2.1.1 B

(1) FEf A IHE (T2 A): AR, HiE.
K¥FE SHE 13 (W2, mieSHie
WRZG AR 2 IR, BRI 10 f5 &K, BRI 2h,
o, JERERGSAE, 5 ERAM AR,
BT, MR | g AT 1.41 g 4224,

(2) F£ih B Wikl (L2 B): fI&. K¥.
13 W2ty Sk AR 6 FEK, 7
W1 h, ZERUBVEAREE R S h, $REUE KM 2
BAAF: B SEEEHRIRGMAIE 2 Ik, &K
hn1o &K, B 2h, R, IONIRBUE L M)E
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M2, DRI EIR A S, 5 EIR M gk iR
L), BT, OME, N BRYERM, #I 1 g
AR AH 2T 1.815 g £ 24,

(3) FEfh C W% (L C): HxE. AR
A 6 f5EK, R 1h, ZAMEIRIE KM Sh, #
IR MG 2 AT ZiE 5 S R
R 2 R, BRI 10 58K, A& 2h, 38,
N PRI R JE 250, TR IRAE T, BT
e, OMRE, DI BRYERM, WIE 1 g AkAE S T
1.60 g 4244
2.1.2 SEEGTTVE

(1) LI HEED: S kR R %
Jiik, ARSEIG TR B BT o-BRER A4
KW R R . JREEAHM IYP TZ AL B. C4,
L84, Fd 10 X, MEfERF.

(2) WA ERE: % (PLAE AL
) IR L CARRIAL” WSS IR
LRGE, RILAETT o- B F 0.68 g/kg (IR H
M 7.56 ). BEWEFF 6 mgkg (% (NKF-
KDOQI B '"E iz, nErE4Em) D, JR
#EH 2.25 ghkg (WMKHMATEN 25 g JYP TZ A
M58 1.93 g/kg JYP LTE B U254} 1.50 g/kg JYP
T2 CHZH 1.70 glkg, 1B K R ZG R L&
S B DL 2R K e 79 B T 1) Pl A R

(3) SD KB CRF #2845 £: SD K Bl id S ]
727 d, DL 10%/KE B ip WRIE, L 2540
M, MU OST R, Sk g4 5
AT IV 2/3 A, 1bM)E RS GERAH
DIAH [ IRFT IR, SRR S NEE S AT, et
BHE) . 2 FJGT5 2 IRFRVIBRAMENE. &5 4
MNHJE, L 10 mL/kg 145 ZiRRBUESLR 2] 6 Ji (IE
W AR 25 T AH R RR Y 2R 38 25740, T 5258
CERCMRRAEMR, & iiiE, FRAENE Cr.
BUN % #&.

(DTG T75: A TR FRILL XY £5 KR,
% 21 (B 5 LU R B R 86 77 %2 73 i (One-Way
ANOVA), ZHIRS% MW LLie, 77 2255 IR A SNK
s J5 ZARFEI KA Dunnett’s T3 #5. B SPSS 22.0
BAETERS. MEER IR 1. SXIRAMLLL, A
HRRRMIF Cry BUN 2 EEA 5 (P<0.0D. 5
BRAALL, JTYP TE AL B. C 3 MHARIMIE
Cr S EWIERIL (P<0.05. 0.01); H7 a-BilE
R, BRI A REFALKL JYP T2 AL C

#£1 KEAR Cr. BUNRE (X +s,n=10)
Table 1 Content of Cr and BUN in rats of each group
(X £s,n=10)

5 7E/(gkeg™) Cr/(umol-L™') BUN/(mmol-L™)

Xof Het — 61.51+£21.83 7.31+2.02

Ay — 158.00+£45.11"  16.96+£2.77"
27 o-BIER /T 0.68 109.53+72.47  11.75+3.98"
B A F 0.006  110.75+£36.29  11.03£3.03*
JREGTH 225 146.89+49.81  12.00+4.02%
JZYPLEA 1.93 92.79+44.43%  1326+1.87"
JYPLEB 1.50 90.75+29.56"  14.55+3.22

JYPLEC 1.70 83.73134.18"  12.07+4.02%

it "P<0.05 “P<0.01; SERALE: *P<0.05
#p<0.01
"P<0.05 "P<0.01 vs control group; *P<0.05 *P<0.01 vs model

group
H1fjE BUN & ERFC (P<0.05. 0.01). Hik
AL, JYP L& AL C ¥JREREEK 5/6 BB
il # CRF K CRF #2841 BUN. Cr &, HT
SAMLE CHEZMLREERERZER (P>
0.05). % (FhEZGHLY) 2015 SER— IR T BT il
FAER A DY BRI T % R R RR A, T2 C R
FER MG, 2P| BRI IR R, (HIX R
TR R RSCER R, HAE R L I AE A
WS &S N, AT RAERZMFA, “ B
7, ZAERITIEER 257200, #ARYE CRF 4
B, HiETEAREREN, HEERE, AR5
214 5 A4 T5 DO SR 2 o PR TR i 4% T2
Fe e FERE, IR T2 AENIYP k& T2,
il S 4 AL o

22 REHIZER

2.2.1 MR ELE AR IR B2 Rk ik 25
F, KT NZGR) S WRAGHAT IS %2, LAAi 15
FONTENR, AR, SRk, K. RHES4M%
2000 g, 73 5% H FC160F BUy AL CR FL4% 0.2 mm
G D KRR AAT, HXREIEI S SRR, FRE R
&=, IMEmAR, SRILE 2. na, KA R
MU RERT AR, GE. K¥E. HE. hgg 5
WRZG A4 HEAT BB R AR P 91 R KT 98%, L&
CIET

222 FESORIS FRIRALTT LU BRI REAE 5 ik
258t 9 1, By 150 g, % IERCIRIRHEATHEHL, JEL,
s E A A 200 mL, 5350 5 B TS H A R [
eV & .
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Table 2 Yield results of separately crushed herbs

2 /g Ak it/g k1 E/ %
HAR 2000 1989 99.45
Tk 2000 1963 98.15
PN 2000 1995 99.75
K 2000 1914 95.70
2y 2000 1953 97.65

223 [V EIE %SISR IR G
50 mL, B OMEEREMNZAEKILY, KBET,
T 105 CHFETIE3 h, BFEEFHREE/NE,
AR 5 o, R T R EE I s v (R [ 24 4 )2015
SERR DY@ N 083 1) WixE, THEE YR .

LR =50 mL W45 I8 B I B X R4 i
®/50
224 HEEHERIE T

(1) st k4N Sapphire Cis #£ (250
mmX4.6 mm, 5um); I LIE-K (32 1 68);
PEARAE 1 mL/min; HEFEARFR 10 uL; SR EEE
40 C; AL J7 360 kPa.

(2) SF R A VR ) A DL S R T R
W, FEEME, B 25mL B, InF R AR
MR ZIRE, HIR S TR 495.5 pg/mL XTI &
B

(3) Bl b % K% BRI 50
mL, FZKEAIE T RERIEIRA 4 K, BEIK 40 mL,
HIFIE TR, HEBR S Ees 2 Ik, &KX 40
mL, FEZM, IETERAT, HRiEH G E
A& SmL =R, RS, RIS IR

(4) FIMEXS AR ) 2% 424 5 E A9 PR BB
B LAAMOZAE 90 g, BT 2 Ik, BRI 10 f =K,
FIZE 1 h, JE, WRAEELZ 200 mL, 3% FRAHKNH,
TR VIR R 1) 28 77 V5 1 4 B B PP B ) RV

(5) LR 2 BIRE LA b 3 Fhia A
TE M IS KA T E, SRR, B
H, FEHEKPH. la SN E et
I, TREMERL, SRLE L.

(6) PRt IZR & 43 A EE B B F 6 R
PSR (BB 495.5 ng/mL) 5. 10, 15. 20.
30, 40, 60 uL, % iRl 26t A, 7SI A
DA ¥ A B O O B AR AR (X0, WETHIAR )
SHEORP AR (Y)Y, fFhrdefiZ RN Y=

A
B
0 5 10 15 20 25 30 35
t/min
1 HiXEIAR A). REFRENRRER B) AN
BE7A® (C) B HPLC
Fig. 1 HPLC of test sample (A), astragaloside substance

=
=3
o

control (B), and negative control (C)

1.602 9 X+10.553, r=0.998 1, 3 FLFAE
2.477 5~29.73 pug & RIFILHER R,

(7) WHE. EEM. etk MR
AR ITIEAT IR, S5 H T, EEM. 1€
P TR AR A H 7 S F R I RSDE 20 1M 2.10%
2.18%- 1.72%- 1.04%, B PEEE 1135 & & 501.2
ng/mL, ERfEERIE I I [FNSR N 95.05%,
RUZIEMRRE . AT
225 JKREERRTZERZRE HiE ERBZ0
it gL, KA RN T 27 1B R, OB
LHEHHERESE (Y NERYHEE () AN
VR AR, FE T BCE R4 0.6 A1 0.4, THELE
BUFME [V, Yi= (X1 Ximax X 0.6+ X2/ Xomax X 0.4) X
100], XJEMAHLE FII/KE (AD. FIZR ) (B)
MR (O #Hrihit. FFESKTFHE 3.
2.2.6 HAEACFEARELT AL de e ) EAS R
07 AT, SLIEE R LR 3, HESER
W 4.

HE 3 7B ol Jnas e 25 IR C (BT IR
¥ >A GikE) >B (FIERED, ks
BT ZHAEN AsB:sCso R 4 HTEEREY, WK
C CRIZE IHD 0t 45 A B g (P<0.05),
K A CI7KE). B (BLER ) X504 R
FEsm, HTRER C (BEXRED i 2 KFA
5 3 KPR LS R 1) 2= R BN, AR
ARRIAE T, PR AR R, ORI
TZNERSE SRAIK 8 58K, FlE 2K, &
WA 1h, B ABCas
2.2.7 BUESEES AL DT LLBIRREGE A 5 R
3 4, B4 150 g, RIEIAHIFRI T 256147
3 AT, IMEBEEKTE S EMEEY R E,
HIHHLREWE, SRINE 5. 450 KH, WK
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Table 3 Results of orthogonal test

i A/E B/h CIk D (% %) Yi/(ug'mL™) Yolg Y
1 8 (1) 1.0 (1) 1(1) 1) 62.000 5 24.244 8 28.06
2 8 (1) 1.5(2) 2(2) 2) 294.653 9 35.775 6 64.17
3 8 (1) 2.0(3) 303 3) 407.3180 44.820 4 84.67
4 10 (2) 1.0 (1) 2(2) 3) 422.5399 40.272 8 82.41
5 10 (2) 1.5(2) 303 1) 382.534 8 41.0852 78.64
6 10 (2) 2.03) 1(1) 2) 97.5522 25.302 4 32.96
7 12 (3) 1.0 (1) 303 ?2) 408.487 8 45.943 6 85.78
8 12 (3) 1.5(2) 1(1) 3) 115.409 1 36.233 2 44.48
9 12 (3) 2.03) 2(2) 1) 535.4199 40.525 6 95.28

Ki 176.90 196.25 105.50 201.98

K> 194.01 187.29 241.86 182.91

K 225.54 21291 249.09 211.56

R 48.64 25.62 143.59 28.65

®4 BESWER

Table 4 Results of variance analysis

HERE  BEVIHTH BHRE F18 T
A 405.860 3 2 2.862 1
B 112.691 3 2 0.794 7
C 43627123 2 30.7651 P<0.05
D (%) 141.807 1 2 1.000 0

Fo05(2,2)=19.00 Fy01(2,2)=99.00
x5 IZWiEER

Table 5 Results of verification test

Wiv s FRMREE ST (gml )

LA

1 46.061 2 459.0179 91.54
2 46.420 1 454.0253 91.29
3 46.953 2 455.754 1 91.95

FHE T & BN 456.265 8 ng/mL, [EIEYIT-14 R
BN 46478 2 g, “PIILEEVEMEN 91.59%, SiE
RIS LR BV B KA AR, Ui BH B 42
WL Z MR E AT .
3 it

RPEIRE 2012 FEHFRAT R AL R, hE g
PR IR 1 R0 Rk 10.8%, HEIb AR E 18 %
PLEANBEHRRAH 1.2 (180 E i &, HE /D
BRyERL R <60 mL/(min-1.73 m?) [HEE & 15%%
Fio BRIk, 7EAE, 18I OOy E A 3
PARE . JYP 2B ERALL “ B hERE. (G5
Briask) “PURE A7 (EBEmE) 2 “REHRER”
PR R, A7 B M S . @Sz I, A

I I P i 280 1 T R e v S5 AR A R I PR
B, HEAGMEE, watem, mUID B IME st
e, BARE R E! ",

A SZIE A SR A I, ERE. ARKIER
YERLSY, PSRRI KGR ISR
KA ERIA AW S ILATEEDD, & H F =i 2.
WEARAZHER Sy, (W2 R, AR .
LR, YEASGEEhAEE. W E BII6e.
MR BN . SR AR AE, Bk, HRE R
R 24 BT B3 IR KT R SAH D ZG B A, s gt
T3P L 2R, DLMTRIE JYP s Ef & T 2.

5/6 "B YIBR KR CRF #8242k H 4t 7T
PRI N N 11 155 308 8 5 A 220 I PR 552 o P 8 ML AL
RINS201 AW il @y A, Bl Cry BUN &
HAEBAH, LRAGER JYP TZ A (ThA
Zi+HK$E) FTZ C L3 (g, AR +KHz]
BIReHMZE BUN, Cr &, HXFERENZER
(P>0.05). FHULIEM, 5K MRS 1E1%TT 2 R0A
JriR— A, EAEE SN, A TIESZIX
W, ERSCERRIL, BRAAR. it Rm AR
SERAENR S WA IR E R, AR
FE RSy GEETK, WRAFRERD WA 8GR
{33k RS K R 15 I T T AR WS Th R, AR I 2K
AP, BRI S, ORI RZG B EE &
BPEE SRR, BTHERMEERK. R fes
H2R, DIKZESZEERIENE Rl E R, &
WHEHURA 225K o IR, 25 RE 3135 2870 2R (e
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