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Abstract: Objective To analyze the correlation between the content variation of characteristic components in different ratios of
Qingfengteng (Sinomenii Caulis, SC) to Baishao (Paeoniae Radix Alba, PRA) and their anti-inflammatory effects. Methods HPLC
was used to establish the fingerprint and characteristic component quantification methods for different ratios of the SC-PRA (1:1, 1:2,

1:3,2:1,2:3,3:1, 3:2), to analyze the differences and correlations of components among the groups. Lipopolysaccharide (LPS)-induced
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RAW264.7 cell inflammation model was established. The expression levels of inflammatory factors NO, interleukin-1p (IL-1p), and
tumor necrosis factor-o (TNF-a) were measured by the Griess method and ELISA to investigate the anti-inflammatory effects of the
SC-PRA pair at different ratios. Principal component analysis (PCA) was applied to integrate the characteristic component content with
the expression levels of inflammatory factors, to comprehensively evaluate the optimal ratio of the herbal pair from chemical and
pharmacological perspectives. Results A total of 20 common peaks were determined in the SC-PRA pair of seven ratios, with seven
components identified, namely gallic acid (peak 1), sinomenine (peak 7), catechin (peak 8), magnoflorine (peak 12), paconiflorin (peak
13), 1,2,3,4,6-penta-O-galloyl-B-D-glucopyranose (peak 17), and benzoyl paeoniflorin (peak 20). When the ratio of SC-PRA was 1:2
or 1:3, the content of sinomenine and 1,2,3,4,6-penta-O-galloyl-B-D-glucopyranose was the highest; when the ratio was 3:1 or 3:2, the
content of magnoflorine, gallic acid, benzoyl paeoniflorin, and paeoniflorin was the highest. Cell experiments indicate that the
combination of SC-PRA at ratios of 3:2 and 1:3 exhibits favorable anti-inflammatory activity. PCA analysis found that the
comprehensive evaluation of the anti-inflammatory effect of SC-PRA was best at a ratio of 3:2. Conclusion The research method is
simple and feasible, revealing the correlation between the content variation of characteristic components and the anti-inflammatory
effects of SC-PRA at different ratios through chemical component analysis and in vitro activity evaluation, laying a foundation for
further quantitative-effect correlation analysis of the herbal pair, and providing a reference for determining the appropriate dosage in
clinical practice.

Keywords: Sinomenii Caulis-Paeoniae Radix Alba; combination; fingerprint; anti-inflammatory effect; principal component analysis;
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HPLC fingerprints of seven compatibility ratios of Sinomenii Caulis-Paeoniae Radix Alba and control fingerprints (R)
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Table 1 Linear relationship investigation
D% EEEpp R?  ZBMEVuREl/(mg-mL™) & MR/(pgmL™) KR/ (ugmL™)

WETR Y=42260.0 X+25.708 09999  0.036~2.310 0.075 0.023
H I Y=23385.0 X—160.520 0.9998  0.037~2.380 0.256 0.077
JLA#E Y=71079.0 X—206.800 1.0000  0.027~1.740 0.082 0.025
AR ETEHH, Y=27082.0X—73.655 09999  0.019~1.220 0.174 0.052
ATUIH Y=2101.2X—46.250 0.999 8 0.124~7.940 3.048 0.914
1,2,3,4,6-O- L& T IEIEA 4 HE Y=30484.0X—76.917 0.9998  0.013~0.830 0.123 0.037
KB~ 25 Y=3652.4X—0500 09999  0.053~0.340 0.827 0.245
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B R
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HEL 0.46 mg. JLASE 0.05 mg. AZEIEHK 0.396
mg. AjZ51F 1.84 mg. 1,2,3,4,6-0- L% T FEH
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*2 ATRERLLEIE KNEE-BAAMHERR S S EBMNEER

Table 2 Determination of HPLC contents of index components of Sinomenii Caulis-Paeoniae Radix Alba in different

compatibility ratios

Y Ji 5 ¥/ (mg-g ")
Sl FORE R RETROLEER AGH 12346-0-IAETEBENEN  KFBAIAT
1:0 6.74 7.11 - - - - -
1:1 7.72 5.84 3.57 0.80 29.52 0.66 1.25
1:2 7.18 6.32 3.76 0.95 26.98 1.63 1.17
1:3 7.95 5.99 3.65 0.95 24.35 1.57 1.06
2:1 7.16 5.67 3.87 0.83 31.63 0.52 1.26
2.3 5.53 6.71 3.26 0.98 21.97 0.85 1.04
3.1 7.06 6.79 3.85 0.54 33.92 0.66 151
3:2 6.68 7.50 4.00 0.75 33.11 0.88 1.47
0:1 - - 3.38 1.09 21.60 2.59 0.95
“=7 RDIH.

“—” undetected.
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Fig. 3 Cluster heat map of seven index components in

different proportions of Sinomenii Cauli and Paeoniae
Radix Alba
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o RILES I, T 2RAE AR T TV SR it 5
2, RUASS 1. T ZRZG5HAE S BC A Ll B L R J5 o
AT BB I

2.3 AEECEEEXEE-BA A RN IER
2301 FEMEEIR L HOM B A K
RAW264.7 4, EEEAAE N 1.5X105~2.0X

105/N/mL, WEZ A, SEH. RFEFEREA
I c A L A 75 R - T AT 245 4, A34L 200 L H2ff
F 96 LB+, 37 T. 5% CO, B Fiffrh R it i
(12 b, FEALHPEREFRE, TaH5RAmA
200 pL SEAEFRIE, A IS 62.5.125.0,
250.0~ 500.0- 1000.0 pg/mL 75 KUBE- AT 25 %) 1) 56
A¥EIRdk, & 6 NMEAL, HFE 240 5, KALMS
mg/mLMTT ¥ 20 uL, BT CO, B 746 b 4k %
FE4h, FEZFLLE®R, M 150 uL DMSO, &
VilR2) 15~20 min, F7 - FLH SR (045 i 58 VA A
F 490 nm ALIEWROEEE () 8, HRMRATE R,

RAFIER =4 wu—A w:)/(A s—A 20)

H12% 3 AT, 24 K- AT 2 0 SR U 48 T i
W <250.0 pg/mL B, T XUHE- A5 250 A Be i
EL A5 B 40 B A7 35 R TE 90% L E, B 5082 6 1
BER, KIFEKE N 1000.0 pg/mL 5, 5xHEH
L, FXUBE-EAY (20 1. 30 1) 25X 4IifETs %
B2 N (P<<0.05.0.01). 4035 /73R 56 &5 R 1,
Jo S SEI EEX 250.0 pg/mL K BL R AR R ERAL L]
T AEE- AT 20T
232 4HME BIE VA RORER T KSE e Bk
T HUA K RAW 264.7 4000, R4 T N
1.5X105~2.0X 105 /mL, 4L 200 L FT 96
U, 37 C. 5% CO B Fffa R, 2
LA R R, SFHEZE NN 200 pL 5 45774, B
RN 200 uL EHEZ A (1 pg/mlL) 58485774,
ZEZ54A NN 200 pL 250.0 pg/mL AN A BC A H A5 75 X
-T2 BB E LPS (1 pg/mL) 5848973k,
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*3 TRIEAELAHIE RER-BX AR RAW 264.7 4BH15E DHIFAE (X +s,n=6)
Table 3 Effects of different proportions of Sinomenii Caulis-Paeoniae Radix Alba extracts on RAW 264.7 cells viability
(X+s,n=6)

SRR/ LS H /%
(ng'mL™ 101 1:2 1:3 201 2:3 301 3:2
0 (X8>  100.00£3.18  100.00+3.18 104.51+12.30 94.08+8.60 100.00+3.19 100.00+3.19 108.70+5.80
62.5 122.77+1.44 138.37£9.81 119.18+9.81 105.48+4.85 121.29+4.68 120.54+3.95 103.86+1.72
125.0 100.07£3.07 121.53+11.31 120.11+£4.27 98.73+£7.31 109.23+4.22 11538%+6.11 114.14+4.39
250.0 91.06+1.70 101.98+11.41 111.62%+7.15 96.361+3.13  94.55+10.49 101.03£490 110.78+8.98
500.0 82.67+2.76™ 100.18+9.85 103.35+4.12 89.08+1.57 91.341+8.58 104.40+3.62 102.58+5.97
1.000.0 81.26+1.93" 101.524+5.74 100.07+1.20  79.15+5.27" 84.94+521 71.68+1.49™ 107.08+2.69

Sxtig b "P<0.05 P<0.01.
*P<0.05 **

RHWE 6 MIL, HF24h 5. KH Griess il

P <0.01 vs control group.

B . JLARER . RZEAERR. ATEGT . 1,2,3,4,6-

SEAM B NO & &, 4RNE 4. 50
HELE, BT NO SIS (P<0.0D); 5
BT LA, A TR RO LA 7 XU - F AT 2 0 R )
THiJE NO & & EERK (P<0.01). X ELISA
VI AP LS W R TNF-o A1 IL-1B & &, 45
W 4. SXPHRAIHE, BAA Y TNF-a 1 IL-1B

SEPETIE (P<001); SEMALLE, B
JAFE-FAT 3 0 1 25X Ak, TNF-o il IL-1B ()& &4
B FE L (P<<0.05. 0.01).

x4 REETFETHMNESER (X£s5,1=6)

Table 4 Determination of inflammatory factors (X s,

n=6)
a FREKRE(ng-L™")
ZH 5
NO IL-1B TNF-a
Xof 1.3940.07 12.0840.48 118.06+3.02
FEAY 7.87+0.32% 79.66+8.07* 500.37 £ 0.40"

HRBE-EA5 101 5.2340.30™ 16.19+2.66" 402.27 +13.73"
HRBE-HA7 1 2 4.02+0.19" 10.15+0.32" 456.56 +4.37"
HRBE-H47 1 33.80+0.07 8.37+1.61" 409.25+0.40
FHRBE-FA72 014204028 11.19+0.56™ 429.25+9.92™
HRBE-EA 2 1 3 47240.19™ 14.50+3.79" 469.41+4.70™
M HE-HA 31 15.9240.25™ 22.65+2.42" 567.19410.45
X HE-H45 312 3.7940.07" 9.74+0.08" 488.70+1.11"
EXIIRA LR *P<0.01; HSHAALLE: "P<0.05 "P<0.01.
#P <0.01 vs control group; "P<0.05 **P<0.01 vs model group.

24 AEECALLGIERNFE-BSANEIERTSE
Sk EmEx o

2.4.1 PCA ATVEZMHh ) BEA FECA LS (101
1:2.1:3.2:1.2:3,3:1.3:2) HFXE-H
AT IR AN 25, DS i = o &+

O-F & FIEIEA AT S . R FIEAT 251 2 5 A0 J0hE
K7 NO. TNF-o. IL-1B &8 N HEHEIE, N
SPSS 26.0 AR E A AT AR EALFT PCA.

7 FALEE R R 3 AN E AR AR AR LT PCA 25 5
WK 5. 6 G Yi~Yio ¥ E R, B
R KT 1 ON$REURHE, B2 1 2l (Z0
E’J%ﬁﬁ%ﬂﬁ%i@t%%”ﬂ% 5.424 1 54.243%,

%2 FES (Z) BIFRHEERTT Z TR 5 5N
2.128 Fi121.283%, # 3 ST (Z3) KRB A TS
ZETTIRER ST BN 1.410 Al 14.095%, 1 3 DTS
(1) BATT ZE DTk IR E 89.622% (>85%). Al
IEEHT 3 AN FE R ERNTE RE- A AT Z0 A 153
T EMPR FIRbREEE T A ROy, ERET

x5 FRE-AHAIMLFER S FELIRIRRSFEENS
Table 5 Characteristic value and contribution rate of
chemical constituents and biochemical indexes of Sinomenii

Caulis-Paeoniae Radix Alba

- WITRRHEAA
FE R o R R
it 7 ETTEREI%  BRUT ETTE%
Z 5.424 54.243 54.243
Z, 2128 21.283 75.526
Zs 1.410 14.095 89.622
Zs 0.690 6.904 96.526
Zs 0.309 3.092 99.618
Zs 0.038 0.382 100.000
Z7 3.280X107% 3.280x 10715 100.000
Zs 1.530X107Y7 1.530Xx10°% 100.000
Zo —2.670X107Y —2.670X 10715 100.000
Zio —4.620X107% —4,620X 10715 100.000
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®6 ERSTHIRDIEEMMS FH
Table 6 Component matrix and component coefficients of

principal components

J I FE R 17> BB

*®7 BFRE-BOAMNTEREMRRIERN FE
Table 7 Comprehensive evaluation of anti-inflammatory
effects of different combinations of Sinomenii Caulis-
Paeoniae Radix Alba (F)

fabr
Z1 Z> Z3 Z1 Z2 Z3

20 5] Z1 22 Z3 F  HF

Y1 0.553 0.704 0401 0.237 0.483 0.338
Y2 —0.108 0.880 —0.233 —-0.046 0.603 —0.196
Ys —0.958 -0.166 0.152 —-0.411 -0.114 0.128
Ya 0.530 —0.436 0.686 0.228 —-0.299 0.578
Ys 0.856 0.476 0.001 0.368 0.326 0.001
Ye —0.616 0.171 0552 -0.264 0.117 0.465
Y7 0.956 0.247 0.134 0410 0.169 0.113
Ys 0.676 —0.351 —-0.528 0.290 —-0.241 —0.445
Yo 0.787 —0.358 0.285 0.338 —-0.245 0.240
Yo 0898 -0.270 —0.135 0.386 —0.185 —0.114

JEA 10 MEAZ BN 89.622%(5 B &, BAIRIFH
R
242 ZEEVPITERRRE HR 6 WA, RTLLH 3
MNEE Ziv Zov ZAREFERI 10 NMEFR, XAE
B A LU A9 7 IXUBBR - 1 A 24 0 1R AT 23 B PP DA
2 53 A ) 2 B DA & B 2 B R AEAE SR
SEITIRAR B E B REL & F R REEE 50
71=0.237 ¥,—0.046 Y,—0.411 Y3—0.228 Y4+0.368
Y5s—0.264 Ys+0.410 Y7+0.290 Y3+0.338 Yo+0.386
Yio: Z=0.483 ¥,+0.603 Y,—0.114 ¥3—0.229 Y,+
0.326 Y5+0.117 Ys+0.168 ¥7—0.241 Y3—0.245 Yo—
0.185 Y105 Z3=0.338 ¥,—0.196 Y>+0.128 Y3+0.578
Y4+0.001 Ys+0.465 Ys+0.113 Y7—0.445 Y3+0.240
Yo—0.114 Y00

BB 1~3 FE R 77 Z TR on (54.243%)
ar (21.283%)+ az (14.095%) 1ENKERZ%, 7.
Zov ZZNFHEM SRR T, MELEEWMEE. F=
nZi+taZot+asZs, B F=0.542432,+0.21283 Z,+
0.140 95 73, X\ F L NSEA VI RS S ZAR
R GE SRR AL 5 s, 53 AN [RGB 3 X
HE-EAT I RAE ) Fo F @kt 7 A F Rk
EU A8 75 IXUIBE - AT 245508 H AR 2 B Bt 96 24 38H R A
ZEATRCI RN

M 7 TR, AFIECAH B FEHEA
WU RE-7A 3:2>2:1>1:2>1:3>
1 1>301>2 03, UBHEEE T XUE- AT ECAT E A
AR, BRI AR FIFEE s, HA R
-ARNTELEE R 3 2 B FAER B A m K, B R
E-EATECEE R 3 0 2 0T 28R A B A I -

HXME-AA1:1 0801 0299 0677 0.593
HXME-AA1:2 0661 0720 1.034 0.401
HXBE-%1:3 0573 0860 1.016 0.311
HXBE-AA52:1 1216 0037 0716 0.660
HXEE-42:3 0223 0409 0486 0.121
HXME-AAT 31 1.041 —0.096 0.344 0.565
HXME-AAT3:2 1399  0.051 0965 0.759

P oo N N B W o

3 1ig

AWFFAE SR N AR — B el b, e d T
[V 4 B DA K O 3 OV S SR DU IR - 1 A5 245 %)
DRSO3 02 N7 & SH L~ a1 8 NI R VRS
RMBEEGE R S N 3 LR BRSO I fE
(K] ZLi5-0. 1% B K LA 2 FFAE 190~440 nm 3
ATA KRS, F 210 nm JEK FESL T HPLC #5
or I, DLASTH A5 DA ot P R AE I R 23 T
RERELY], Prdrrea Bl o ke e mn =z,
H.y 88 BRI T AT hT

MRAE SCHR B, 277 70 55 U 5 B AT TG EE
ZAE1 D3 3301 EGIVER N, #ok R 7
AMECALEERY, BEAT A RO 5 TR AR AR SR
Foo BRSNS 7 WU B S TR R
NG, T R CAGIE S A B3
FIPT AR AR RCR , HATE I L AT BE98 b 2138 15 R
AER T RIRIE, JF TR S Sl egee, tah, &
PRI I L S ] AR T, LA LA AT 5 1
IR 22 G A I B 1 B2 A DA R A 2 2k e E
A RPN AR AR T XU AT R A
(B Ry, G PR R 40 B 20, $0) IkB
P B Cinhibitor kappa B kinase B, IKKB) /#%H¥
kB (nuclear factor kappa-B, NF-xB) /¥ & fL§-2
(cyclooxygenase-2, COX-2) 15 5 i i 5 5 S0 1 K
PRI, BAT s 2 B2 &4,
AT RHIIRAT . LR RN E TR, A
AAFREE PR . BIPRS00, BT
b, EERE TR, HE. JLRER. R0,
AT 1,2,3,4,6-0- TR TRUE A
AR T MR- AT 250 O RFAE PR Sy, T T
FZEBIEHESHMNBC LR R SR 2R,
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AN R BE 24 068 1 B o R AR VA = s T
g, 5 e 2z B g AT b IS o e T G v
s EAATIRRE SR BTG AT AR H A
2y o B 2 BE A T XURE LU A5 P 1 i A v v
Rz LRI LA R . AREAEAT 1,2,3,4,6-0-11
BETHEMEE TS ER RN U7 A, &
JR TR A AT AR L T AR 2R R AT R o 3 v B B VAR
FAREIN T 2455060 oA RO Ay (s B thah, Jtpind
FEATRE O 7 AN 1R 2R 1 BEAR 1 57 DA R RO 4y
ZIAIMEAER, SEMAR S EAFRE L NP4
TR, ANFREPIRAT A

AR PCA Tk, ATLOK R 10 2540
BRAT B R R AE, TRt B IR L, EREIEE S T
MTARAERE, (RIS AT R R 53 5 2 302 T 1)
KFR, BEFHR A TR 2 2 AT Lo DRI oK 24
X EBA B S RAER T B 10 MR —FE R
HHATEAL, MR 3 ML A DR, HEAH
- AAT 2 SR FOE, S inbGE T 4%
AV, BB SR ST AT . RIS X
- 7T AAFERC LR FAERHET, 75 T XUE-
HATRCELA 3 1 2 LR AE SR bR, Z8E i R,
163 12 FZXHRARZEIEH. BB TR A4, K
FRIRAT 250 & AR, HEDN A e =2 R B K
AT IREAER . TG 5E T REAR T 2 TE

T RUEE - AT 20678 Hp 25 28 7 77 J AR & 56
J7 B A, E LA A O (A RO S BT 4%
VE R AL AN B A P20, B 50 8 IER T T 75 XUE -
HAT 2R EANFIBCEE N & &R S PR AEH 1)
FHRME, WAL R A A2 380 VA 2 A2 TH 93
T T A e AL . 25 R BH, (EZICiE
R, AR R R AN, T
05 A3 1 RS AR R T RE 4 I S A A LA
BRSNS BRI B DL R 2% G T A . IR Al
AR AT RS 25807 FEREIA, AT B SR B 15 2454
OEAR SR

ARSI T UON T XURE - AT AN R BL )40 2 A
NEESPRIMEHEIFHT, @ik PCA AT
ZAENR, POREREE-EATIR N 3 0 2 BRI
PURAEF, %W FC AT T KRR - AT 25068 11 PR S
PROLRL AR o J5 B0 75 75 5215 KU - AT A0 AN [+
HORZitt 2 [ ZE ST, a5 B R NG TSRS, T
R RIEITT . BRI 2 T AT I RO EE”
YEFIMLE .

Fl@AFAR FIAAEH ) FRTAEA BT R
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