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A screening method and practice for alternative resources of Paridis Rhizoma
based on overall similarity of components and activities
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Abstract: Objective To study the overall similarity of composition-activity of different kinds of Paridis Rhizoma, and establish a new
method for selecting alternative resources. Methods The HPLC method was used to detect the content of polyphyllin I, II, VI, and
VII, and pharmacological model of analgesic and hemostatic were used to detect the efficacy. The data were standardized using
standard deviation method. Using polyphyllin I, II, VI, and VII at minimum 0.6%, aspirin and Yunnan Baiyao Group analgesic and
hemostatic efficacy data as standard controls, we also established component and activity indexes. SPSS 20.0 Software was used to
analyze the principal component analysis (PCA) and hierarchical cluster analysis (HCA) of these seven medicinal plants. Results The
total content of the main saponins in seven medicinal plants of Paris genus ranged from 0.125% to 1.649%, and the maximum content
(1.649%) was found in the P, forrestii while the minimum content (0.125%) was found in P. daliensis. The study also disclosed that P.
polyphylla var. yunnanensis has the most active analgesic activity, and the time of bleeding (BT) in mice and the time of coagulation
(CT) in mice were the shortest in P. polyphylla. The shortest mice activated partial thrombin time (APTT) was P. forrestii and the
longest was P. thibetica. The shortest prothrombin time (PT) in mice was P. vietnamensis. The longest BT in mice was P. daliensis. The
longest CT and PT in mice was P. polyphylla. PCA and HCA results showed that P. polyphylla var. yunnanensis, P. vietnamensis and P.
thibetica were in the same class, while P. pubescens, P. daliensis, P. polyphylla, and P. forrestii were in another class. It is indicated
that the overall similarity of component-activity of P. vietnamensis, P. thibetica, and P. polyphylla var. yunnanensis was higher, thus

they can be considered as alternative sources. Conclusion The quality relations of different kinds of Paris genus were evaluated by
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the overall similarity of the component and activity index, which provides ideas and methods for the search of the replacement

resources of the endangered plants.

Key words: Paridis Rhizoma; alternative resources; overall similarity; stoichiometry; analgesic activity; time of coagulation
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2.1 4ATEREEFMNEENE

211 BiEEMF g Zorbax Eclipse XDB-
Cistt (250 mmX 4.6 mm, 5pum), iR 25 C; ¥
MR 203 nm; AN OHE (A K (B), #6
FEVEMRLFE : 0~ 14 min, 30%~40% A; 14~40 min,
40% A; 40~70 min, 40%~60% A; AR EN 0.9
mL/min, HEFEE 5 pl, FRISEEAREZ B R VI
AT 10 000,

2.1.2 RAENEE BB S SR ER R
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Table 2 Results of limit of detection, limit of quantification, and linearity

D% LR r? 2RV /g oz H PR/ (ug-mL ") JE 2 fR/(ng'mL™)
HEHERE Y=366.4 X+3.07 0.999 9 0.64~12.8 1.28 4.26
BRI Y=377.6 X+2.42 0.999 4 0.46~ 9.2 1.84 6.13
HEIERT VI Y=340.3 X+1.63 0.999 9 0.26~ 5.2 1.04 3.46
HE R VI Y=340.2 X+0.37 0.999 9 0.23~ 4.6 3.68 12.27
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e, 10 20 30 t/min4o 50 60 70

217 EEPESEE HS1AERR S 0, i “2.1.37
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PR 1L 1L VI VI FLE 5400 RSD 273104 0.54%-
2.15%. 1.91%. 2.78%, ZiRKFZITIEEG R
2.1.8  INFEREIUSCERRSLES RS PR E O R )
S1FEMMIR 50, D& EHETENBLIEE, 1%
“2.1.37 TR & AR A, 5 “2.1.17 TR il
SIS RS RTE 1L L. VI VII BPF RS
N 101.04%- 101.73%. 98.69%. 101.17%, RSD
AN 1.33%. 2.34%- 1.64%- 2.17%.

2.1.9 FESEENE RIS RANTR S0 R
MRVATR, % “2.1.17 TR U 2RI e At I Y
WAL, FIHPRHER R EEMR R 1L 1L VL
VI &, AigELE 1, 4RL%E 3.

LR VI 2-EAR S VII 3-BmMRIF I 4- BRI
1-polyphyllin VI 2-polyphyllin VII  3-polyphyllin IT  4-polyphyllin I
1 RAWMBE&AER A) RERXSER B) # HPLC
Fig. 1 HPLC of reference substance (A) and sample
solution (B)

2.2 $EfE. LIRS

22,1 EMEHEALNE S PN ESE. S E
M KEEEM. BEKE. ZEME. BIFESE K
FEEMAA & 1 kg, FHBEHEASRIN 3 K, &FF0E
BOHATIRAR, WIRTE, RAGYTIERR, EE
R1F, #H.

222 o BUEREERMWAM/NR, SPF 4, A&
18~22 ¢, &R ERENL A, &FH 10 . BERE



¢ 8% Chinese Traditional and Herbal Drugs 55 49 % 25 18 3 2018 £ 9 H ° 4369 *
#*3 EETHHAENNEZZEETERINRETH
Table 3 Contents of main ingredient saponins in seven kinds of medicinal plants of Paris genus
. Jo 155 B0 % Jo L
HEEEFE T HEREH I HEE VI HAERT VI SOR/%
L EM 0.125 0.031 0.021 0.084 0.261
FEE 0.164 1.227 0.037 0.029 1.457
BEM 0.042 — 0.021 0.112 0.175
KL — 0.034 0.084 0.007 0.125
R E 0.062 — 0.029 0.215 0.306
ZutE 0.766 0.023 0.048 0.065 0.902
KLk 0.668 0.888 0.028 0.065 1.649
— BRI

—Representing not detected

ZIN BRI SN S 4 AR RS A L B[R] DEARZH (20
mg/kg) 7 FhEEARA (2 g/kg): /N AL IA] (BT,
LI (CT) RS/ ARTHRA . =/ A4
(0.667 g/kg)~ 7 FHEAELL (2 g/kg)s HBATHEIMLTE
Al CAPTT). FEIES RIS E] (PT) SN SRE5>N
WTHRAH ., BT, i AZAH (0.667 g/kg). T Fh
HEH (2 ghkg)o IRIE (R R L) B A
PEREIESEIG T, AR PEETRE (LDso) e HE
FETR 7 FRRE SR ILRZ57EN 2 ghkg, 2978 0.5 FEIRIR
E gl

223 GuitEiis AR x s R, B
SPSS 11.5 it #frik s, 4R LKA ¢ A .
224 HRRE T A 0T I R S0/ BRI (1 5 e 1)
FHANR A ig 45 THRLZY), BN TR
R AR B R K, S5 25080 0.02 mL/g. RIRZZ
30 min 5/ R ip 0.6%BEER AW 0.02 mL/g, 5lH2IR
R R TR I A58 A PR PRI, B0 L 7 A LA R
B CIEHAE s “S” T8, IRT5E Rk .
i S IRATEE), WS E S S SR 5 20 min A
ANERFLAA B, DA B (1 B IR S AR A
By B AR BURAE B ROR, AR 4.

2.2.5 EBEMEIA /N BT 20 %4/
oyl ig B TAIRL 28, S HRZLZA T IR AR () A 2R
K, EZEFN 0.02 mL/g, BK 1R, #E4:7d.
KIRGHRI/NREEE ALK 120, KIRGH 1 h )G,
BT TIAE /N R RREZ) 5 mm BRI BT W R 56, IF
SEED R R FTHI , WITFRA T4 30 # e 4R B Y
I, 1 min J5, B 10 FPIRE 1 R, B & H s
IERFAIED AN R BT 4550 W3 5.

2.2.6 FHEBEIEHEIANR CT Msgm S4H/NR
3 ig AT HERLZ), NIRRT RIPRAR A A 2h
Ky SBZAERUN 0.02mL/g, FER 1R, ES2T7d. K
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Table 4 Effects of active part of P polyphylla on torsion
reaction of mice induced by acetic acid (X *s, n=10)

A 51 i/ (gkg ™) N IR B
it — 40.60+6.40
R =] DT AR 0.02 17.80+7.24™
BFFER 2.00 19.10+3.82*
P E 2.00 21.90+6.42"
EEME 2.00 31.90£7.40°°°%%
KHLE % 2.00 22.70+3.20""
HOFFE % 2.00 29.70+6.757°0%*
Z M E% 2.00 31.1045.280°4%
KA E % 2.00 20.10%5.00™

SRR TP<0.05 “P<0.01: SEIFEVTHKZALEE: °°P<0.01:
HEmERALLE: “P<0.05 ““P<0.01

*P<0.05 "P<0.01 vs model group; “°P<0.01 vs aspirin group; “P<
0.05 ““P<0.01vsP polyphylla var. yunnanensis group

WERZIRIINREE A EEK 12 h, RIRGH 1 h G,
FH BN 3 /) SRR ER Py B F5 e ik BRI, 1 3 38
BN B TR TR, B SRR R b, B 30
FO AT W B4 (34 0.5 cm SR, WEf
o gz B, P 22 B R RO/ CT. 45
R 5.

2.2.7 EEEEVERAIN/NEL APTT fyggmts &
H/NERET 2 d 209 ig 45 T R AR BR R K, 56 3
KoHE iv FFES (70 U/kg), 15 min J5 75 ig
BT HINZY), BB T REFRAEERE K, 52
RFIN 0.02 mL/g, BHAGZ 1R, 5%53d. K
WYy L hJa, /NREREREUL, 3.8%MIMEIREN 1 1 9
Pukk, 3 000 r/min B0» 10 min, B EZEH, W@
APTT Hfja]. Z5HRNES.

2.2.8  HEMEIEHERALN /N PT Msgm S54H/ R
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x5 ERGEMIMINNER BT CT. APTT. PT BISME (X £5, n=10)
Table 5 Effects of active part of P. polyphylla on BT, CT, APTT, and PT of mice (X £s, n =10)
i3 AR eke 1EMyE 3R RS
BT/s CT/s APTT/s PT/s
pagii — 501.50+14.47 323.0+£11.91 4150+ 9.47 20.80+ 3.43
A — — — 75.30+13.57" 50.40+10.30
~HEAY 0.667 138.60+ 6.25" 147.10+ 7.91* 5570+ 6.85™ 29.10+10.15*
PN 2.000 61.10+ 8.57°° 93.80+10.65"°° 57.80+ 9.557°®  27.90+10.86°°
FEM 2.000 145.80+16.04™"" 118.00+ 525%°°%*  70.30+13.48°°" 27.70+ 8.56°°
BEME 2.000 20640+ 7.707°°**  115.80+£10.50"°°*" 53,60+ 9.98*® 3720+ 7.55"°*"
K A% 2.000 215.50+10.48"°°%"  129.60+ 7.74™°°**  56.00+£11.56"®*  36.60+ 8.80***®
HATERE 2.000 146.20+18.00"*°** 158.00+12.26™°°*"  70.40+£1525"°°"  31.00+ 8.68**®
Z I E A% 2.000 168.30+12.42"°°**  203.80+10.09"°°*"  58.60+12.32"*®  43.60+14.19"°°""
Ko 4% 2.000 85.60+10.757°°%  167.00+ 8.44™°°** 5010+ 6.93*°*"  39.50+ 5.91"°°*"

*°P<0.01; SEMAHMALE: °P<0.05

°p<0.01; 5EMERA

xR P<0.05 TP<0.01; HRMALKE:. *P<0.05
L& “P<0.05 ““P<0.01

*P<0.05 *"P<0.01 vs control group; *P<0.05 *®P<0.01 vs model group;

vs P. polyphylla var. yunnanensis group

AT 3 d 4390 ig 4 TAEIEAR (5.2 mg/kg) FIAH N 254,
WAL T BRI AT TR, AL T AR
SENAEEEK, HHAEFN 0.02mL/g. 3 KT
KR 1 h Ja, /ANEHERBEREUM, 3. 8% MR 1
9 ik, 3 000 r/min 2.0 10 min, B EEEW, M
5E PT. 25K S.
23 RR-IEMEIEIREN

HEEJE 7 PP RIS e B S5 25 200
P NN BEYAR, KA GRHTE
ot PO 200 & Fe bR B EUE AT o2 AL
L, DR REARE TR bR 2 (B AT e g 0, H R
PR U IEA N ER A . ROETIbRHEAL . 2
PR SRR, AT TR F B ZE AR A VA T R ik
A EE VR R G EAR AT bR AL, DL (P2
BL) 2015 SRR —HFE EAA R 1L 1. VIL VI

°P<0.05 °°P<0.01 vs Yunnan Baiyao group; “P<0.05 ““P<0.01

SRR E A 0.6% LA ST =] VTR . 2 FF 245 2H 41
i b2 AR A AR HEXT I, R A SO
BRI T B S AE B HEAT AR A AL AR TR, ST RO 4R
HAE LR

BT AR =V s — Vimin)/(Vimax— Vinin)

TEEIRE =V s — V smsmsrzeses)/ V g
V s ARE S & A R R A U AN (R E 200 R
BRI E By Vinax JIFE 1 B 003 505 43 BRI B3 R AH
Vinin JRE i AP 8 A3 B 2 BUS R B /B Vs NS
BURB. APTT. PT ZiAUNA RIS MEEL BT, CT XM
Y Vo wwawwzees AIEFES . FIR] ILH A =/ E 2
H IR TE

LHAR S, B EMEBUEIILE [0, 1] W,
SRR T A —HE R, FIRAT SRS R L AT
GERNAE 6.

*6 ERETHAREYEXEERS SE-EFHERESERENTIR

Table 6 Polysaccharide saponins content-pharmacodynamic data logarithmic standardization transformation of seven kinds

of medicinal plants of Paris genus

Wy AR R PEI TRk
BT CT APTT PT
LHEER 0.089 2 0.529 6 0.878 2 0.709 6 0.2324 0.446 4
P 0.874 0 0.460 6 0.709 3 0.634 7 0.066 4 0.450 4
EEM 0.0328 02143 0.588 4 0.6415 0.288 2 0.2619
K A 0.000 0 0.440 9 0.570 3 0.598 8 0.256 3 0273 8
R E R 0.118 8 0.268 5 0.708 5 0.5108 0.065 1 0.3849
EQu ity 0.509 8 0.2340 0.664 4 0.369 0 0.2218 0.1349
KA A% 1.000 0 0.504 9 0.829 3 0.483 0 0.3347 02163
Bttt B 03117 0.561 6 0.723 6 0.544 6 0.260 3 0.422 6
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24 ETRo-EMEARUENAEITEFESH
533 (principal components analysis,

PCA) @—FZu 2 AHWIZ|EA, @id—E M
TN L HERE I BR4EAC R, DU/ 8 LA 5% R
TRERBRAMZ AN, RATRE S R R R
BERfERPY, 2EFRZKSHr (hierarchical cluster
analysis, HCA) J&T 7 — 85T & &0 K= M
FRREOR, AT AN A B AR S A A A, R
AN A R RRAEAL PRS2, RIS R AR KT
FRALME . ANFEZEN SARK R . @it PCA.
HCA X EAE)E 7 Fp 2 W R A e 50 S 80 1k
S PR ECHAT A, R ERARAR A, PR A
7)o AR 2 T () ot B R R o

2.4.1 FETRO-TEMER PCA R SPSS 20.0 #%
i, XTEMETE 7 B4 Y B A -E YT PCA,
FEIUH 3 B o 0 AR R T 1 1 3 AN FE . 5B
1.2.3 E s 8977 22 DTmRZ 53 18 39.59%+.28.70%
19.10%, ZRARTTHRRIE 87.39%, RERAFH B -FE T
ZIPMHER R R 7 RAEEIRZES F 5 A
K, RESHEBEMEWELE. EREE. 1k
MM (BT. CT. PT) XFER 1 (PC1) HEm
B FRFREC B A L 2 (PC2) BT K
F I BT FE 0T R e B K I P FE bR O EER . BT
APTT; 594k, RIVEIR 1E IS M 52 AR oK
THRbR R & BRI, R - TR 256
PR ZJE 7 2 AR LR — R A VY
FBAA ER AT SRR T 470, WA 2 th AT L
HamEMN, MEE, B EE SR B
i, ZWMEMN. KEEEN I, KEEE, £E

BEN—2K. UIHIR . K E LT B Ry AR
AR IRAE

242 HTHA-EMERHCA K SPSS 20.0 £

=7 ERETMAAAYEERENLTIR PCA B EHE
Table

loading data of seven kinds of medicinal plants of Paris

Standard deviation transform standardized PCA

genus

FHICTEHL PC1 PC2 PC3
By FEHL 0.068 0.806 -0.430
BURTE TR 0.779 0.421 0.264
BT 0.642 0.573 —0.054
CT 0.696 —0.491 0.343
APTT —0.235 0.423 0.867
PT 0.897 —0.344 -0.197

* 4371
RS B — 1 Z e
2.00+ 2R
Lt w3 BER
1.00-+H" 4- KPP
B N S-SR L A%
S LT ’ e E A
0 NN ' T-KAEE A
I e b ShRERSH
—1.00+"7" |3 ’
2,001 S
U —— ~1.50
200 g g T ~,-0.5071.00
1.00 7 .001.000.50

PC2 PC3

2 E#RE 7 MAREMLE-EERECTREE PCA
=B
Fig. 2 Normalized conversion index of drug index PCA

score chart of seven kinds of medicinal plants of Paris genus

Gt TR, P EMEJE 7 BRI R -
W PERE T HCA, M wards /51, 4K dendrogram
FERIFERE, WK 3. HE 3 ATH, HCA APk
T M EMEEY R 2 K3, mEEM. BEE.
R EBESIREN O 128, 23R KEERE.
RHEEM, BHEEAN 1. M HCA 4R LUE
H, =R ESE SR TR RO, SRR, 1
AP EAE. FEMS SRR IE R ARG, B
FoRor-TEVE B AR 2 TAARL RSB, 55 PCA 553 REER
TFpE, AL AR BB TR T
3 Thg
3.1 EEREHRE R

ARSI Sy B T HEE . OB IR EGE I,
ST B EUSCRR &, Bk L, MOk R I

PN

Lot Apg
Kk

FRiEXT I

0 5 10 15 20 25

3 E#E 7 MAREYHRS-EEIRELEIREES
BRIGER
Fig. 3 Stratified

transformation data of drug index of seven Kkinds of
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