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Abstract: Objective To establish a method for the determination of three components in Polygala fallax alcohol extract (PFAE) to
investigate the anti-inflammatory and hypolipidemic effects of PFAE. Methods The contents of three components (tenuifolin,
swertiamarin and rutin) in PFAE were determined by HPLC. The inflammatory models such as xylene induced ear swelling in mice,

acetic acid induced increased permeability of abdominal capillaries in mice, and carrageenan induced paw swelling inflammation in
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mice models were established to evaluate the pharmacological effects of high, medium and low doses (40, 20, and 10 g-kg™') PFAE
on acute and chronic inflammation. The ear swelling model of mice with bilateral adrenalectomy induced by xylene and the paw
swelling model of mice with bilateral adrenalectomy induced by carrageenan were established to determine whether its anti-
inflammatory effect depends on the hypothalamic-pituitary-adrenal axis (HPAA) system. The contents of malondialdehyde (MDA)
and nitric oxide (NO) and the activity of superoxide dismutase (SOD) in the inflammatory tissue of the paw were determined by Kkits.
A high-fat rat model was established by feeding SD rats with high-fat feed, and the effects of high, medium, and low doses (40, 20,
and 10 g-kg™") of PFAE on serum total cholesterol (TC), triglycerides (TG), low-density lipoprotein cholesterol (LDL-C), and high-
density lipoprotein cholesterol (HDL-C) levels in hyperlipidemic rats were investigated. Results The indexes of methodological
investigation were in accordance with the regulations. The average recovery rates of tenuifolin, swertiamarin and rutin were
97.13%—101.82%, and the RSD values were less than 3.0%. The mass fractions of tenuifolin, swertiamarin and rutin in the extract
were 121.71, 84.02 and 52.53 pg-g™', respectively. Compared with model group, except for the low dose group was not statistically
significant, the high and middle dose groups of PFAE had significant inhibition on ear swelling in mice (P < 0.05, 0.01). The high,
medium and low dose groups of PFAE had obvious inhibition on the permeability of abdominal capillary in mice (P < 0.05, 0.01),
and the swelling of foot caused by carrageenan had significant inhibition (P < 0.05, 0.01). Compared with model group, in the mouse
model of bilateral adrenalectomy, the high and medium dose groups of PFAE could significantly inhibit the ear swelling of the
model mice induced by xylene (P < 0.05, 0.01), and can significantly inhibit carrageenan-induced paw swelling in the model mice
(P <0.05, 0.01), the high, medium and low dose groups of PFAE could significantly reduce the levels of MDA and NO in the toes,
and significantly increase the content of SOD in the toes (P < 0.05, 0.01). After 28 days of high-fat diet, compared with the model
group, high, medium, and low doses of PFAE significantly reduced the levels of TC, TG, and LDL-C in rat serum (P < 0.05).
Conclusion The content determination method established in this study has strong specificity, good repeatability and high accuracy,
which can be used for the content determination of tenuifolin, swertiamarin and rutin in PFAE. PFAE has anti-inflammatory activity,
and its anti-inflammatory effect may not depend on the hypothalamic pituitary adrenal axis (HPAA) system. At the same time, the
anti-inflammatory mechanism of PFAE is related to reducing MDA, NO and increasing SOD activity. PFAE has obvious
hypolipidemic effect on experimental hyperlipidemia.
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Fig. 1 HPLC chromatogram of Polygala fallax sample (A)
and mixed reference substance (B)
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325 ugmL™,

GOFE RIS A % 2 HUR & 0T BRI E
BRI IE ST 6 X, tH R A i R
B S H T AR RSD /0T 3% (n=
6), Tt A A 55 B R I o

(DO FEMERE  BUREEGELMM AR 1.0 g, k5
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Table 2 Content determination results of each component

in Polygala fallax (n = 3)
JRESE/ (ug-g™

o

B5 amrmenwr mAwst AT
HER 1 121.81 83.72 52.58
f i 2 120.96 84.37 53.04
Hi i 3 122.35 83.96 51.96
FIME 121.71 84.02 52.53

2.2 HEBEKERKIEAIRHAR

22,1 HIRBUNRE MK SR A R 3 d B
J& » BEHLEL /N B 50 ., et B AR , A BEAE 18~
22 g, BE ML o A A 7R 21 b SE oK KA 4L CRH M 6 TR
5 mg-kg™D R B AR ] K 2 BE R LY & LA A
w(40.20.10 gkg DA, FHAH 10 R, R 1IRigh T
250, 4 AR 20 mL-kg !, SR 257 d, LA
N g FEERRAIK ., RIRGZ 1 ha, T/ARAHE
TF S P TH %% = W26 10 pL B4, B4 10 min J5 4L
FE/NER I EAR TR BT R E, H 6 mm 3T FLASE P H-
FHIFFBALSE AT T B 5 v, T RSP &,
THE K B
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LR A L, BRAG TR & (10 gkg D H L4t it
R XA, AR K BB B = AR R
2R 51k /S BRCEE OB 35 A AR H (P<
0.05.0.01) 5 5 1 ZE KA 20 L5, 5 A6 13 /K% B 2 HL
YR EA N R E K B E s, ERAST
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Table 3 Experimental results of mouse ear swelling (x =+

s, n=10)
2H 51 7 &/ (gkg™) I B /mg
TR — 2.53+0.82
HhZE KR 0.005 1.06+0.57"
B ACA5 K B B HLY) 40 1.13+0.42"
20 1.22+0.50"
10 1.61+0.43"

SR P<0.05 T P<<0.01;45 Hh ZEKFA UL LL 5L " P<<0.05 .
"P<0.05 P <0.01 vs model group: “P < 0.05 vs dexamethasone

group.
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(10 mL-kg™) . 10 min J&5 i S0UHE AL FE B 4 5 ip A=
# LK 6 mL h ¥ I8, B 8 IR 6 1 min, 87 E
Jies Wz 4 11 6 9, 3 000 r-min™' B0 10 min J& , WL E
TR E I, 7E 590 nm Al L8487 0L 435
FETHI 5 FERO BE CADA .

B R AR L, B 18 80 /K % B 2 B RE BH 240
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N (P<<0.05.0.01) ; 5 M FE K WA H LU, B AE AR /K &
i B2 ) i R 7)) BRI s L A 0 M R
S5 1 vy T AR A A 2E /) B s B A I I T
FWM, ZRA G E L(P<0.05). WE4.

4 NREANEBBEELKER (x45,n=10)
Table 4 Experimental results of capillary permeability in

mice (x=£s, n=10)

2H 5 FlE/(gkg™ R A 1H
7Y — 0.315 2+0.089 2
Hh KA 0.005 0.138 6+0.085 1”
FEAL R AGERE TR ) 40 0.169 0+0.071 2™
20 0.182 5+0.092 5™
10 0.211 7+0.102 4°*

SRR G P<0.05 T P<0.01; 5 1 ZE KA L - "P<<0.05.
"P<0.05 "P<0.01 vs model group; “P < 0.05 vs dexamethasone
group.

223 A R B E/N B B MK S BeTY dk EUkE
PER AN S0 R iR NS A, B
10 H 01 A 25 7 i A “2.2.17 T, i 1R ig4h 2
1 hJg, 5B EAE/NR A G 2 BEEE s 1% f1 X 3% R ¥
7 0.02 mL B % o FU4 15 min J&5oKs /s 5STUHE i 11
B, BT JE U S5 [F) AL, BRI &2, AR — /N iR
T AT Ja R R S B

SRR A A b, B A6 1R 7K B SR U X 3R
Ji 32 Fs 1) /0 B A M JHG B A B R AR (P<
0.05.0.01) 5 15 1 &K 21 L g , 35 16 48] 7K % 1 2 Y
AR TR B 2H /0 RS B P K B 3 R, = R A St
25 L (P<0.05) , 1 i ~ 77 7] 2 2 /)N B Bk A P
REZWIN, ZR LG 2R L. GRILES.

#5 xA R E/NRE BRI 4 R (x+s,n=10)

Table 5 Results of mouse toe swelling induced by

carrageenan (x+s, n=10)

ZH 5 Hl&E/(gkg™) i K B /mg

i) — 42.81+4.95
KA 0.005 17.35+3.72"
AL KRB I 40 18.47+4.31"
20 21.5243.90"
10 27.30+£5.04

SR L P<0.05 T P<<0.01; 51 28K A L H TP <<0.05.
"P<0.05 P <0.01 vs model group; “P < 0.05 vs dexamethasone
group.
2.2.4 - FORBCHE BR UMb IR N BROE b K 2
gt BEALIEEOREE N B S0 R R AT 1 d A Skl
v 5 (60 mg-kg™) ig i 2. AFTH K /287K 4

120 °C+ 15 min X} F AR AT KB, H 75% LBEE
WFEREMTFE. 5% KA (0 mL-kg™)
P /N R Rk 25 M 0B FH 75% T SR R
E R JEAE 22 FL A, V5 80 IE R 4R L T e S )
0.5 e KW B R LAY 1. /N 3R IT )
1818 9 H IR 2 5 /N RONESS , /7 R 42 ek
B LR I 2 1) R, 08 A8 AR A R N BRI A
[F 924 B 5 — ' . FRRERAY IE 1 )5 4% & L
PRIRH B2 JEK , I i DABBER , R 5 28 2 R PA Sk fla vl ig 45
25, ARG 3 d 25T 5% il % A8 5 3 /K i AR 4K
TSR . R BRI S ERRNRBENL R S A, A
10 Ho, o0 145 25 77 v B K s a8 R 1E 38
[[]“2.2.17 3,

EERIZH LA, SEAE B AGERE R  H R )
B S 25 00 1) 99 o 00 b R0 BRCEE b IK (P<<0.05
0.01) 5 5 M ZE K WA 4H LA, 36 46 81 /K 4 B 12 B A1
P R ECE bR A B /N B i K R 3
I, ZRE YR L(P<<0.05), 1M & 1 7 B4 H
K FE 22 S e gt e . SR WK 6.

F6 —HEEHEARME ER/NREMAKEINEE R (v,
n=10)
Table 6 Experimental results of ear swelling in mice with
bilateral adrenal gland removal induced by xylene

(x+s, n=10)
2H 53 flE/(gkg™ fit K i /mg
Y — 7.12+1.31
HhFE KR 0.005 2.5740.62"
AR K EERE SR I 40 3.28+0.73"
20 4.36+0.40°
10 5.61£0.21*

S P<0.05 7 P<0.01: 5L FEKFA 2 HLEE - *P<<0.05.
"P<0.05 "P<0.01 vs model group; “P < 0.05 vs dexamethasone
group.

2.2.5 1 XCSE R BOR B B e B R N BRAE R i
K sae gk BOHEPE N BRSO R 98 B s BRLOSLAN
B R “2.2.47 T . K dil BR OSUI S 1 R
BBENL /> 5, B4 10 R, 20414825777
JE BB K SIS R AE Y [ “2.2.37 0. B 5 BT RE A
AL, S mLAEBRIKEIB. FHHEBENLKE,
3000 r-min” B0 11 min, BUE O 5 B B E W%
£ T -20°C. Z XA & i B, A ELISA 5 V2%
I %€ SOD ¥ % Al MDA \NO & & .

5 R 20 LU B, B AR AR K S T R B R
B BB RN RS BRI R R (P<
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0.05.0.01) 5 55 Hb ZE KA 2H P, B A6 81 /K BE H2 L
YIRTR B2 S R B /0 B A e i B 3 1
ZERAE G L (P<<0.05) , 1M & B4 2 R
P R =

B 20 LU A, B A AR K B SR B A L A
' ERRRER /N B Bh 2 E FAL I MDA WNO 7K
P IR 35 BRI, SOD 3 4 & 3% 7t 155 (P<<0.05.0.01) ; 5
Hb ZE K 20 LA, 35 A0 180 7K S B 2 B IR 7 = 4
R B /N B2 Bk 8 RE A7 MDA WNO 7K i 3
FHiEr, SOD i 14 2 & PR AR, 2 7 A it % 2 L (P<
0.05), MM hFIEHAZER LR ITFE L. 458N
7.8

XoF A B B TR R 0N BR B AE B AKGE AR AR R FE L
G VE FBT R AR AT B G - AR
H(HPAA) &% .
23 HEEKENKRSENEN

HU SD M1 K B 60 R BEHL 4>~ 6 4H, &4 10
o a3 0 Ry ao A AR A S AR At T CBH P X R
0.04 g-kg™) 4 AT HE A6 B K EBE S LY =« b AR
(402010 g-kg D2 o S B8 4 4] LA FE At ) Al R 2R
Fl B RK BRI 2H 2 -4 2540 1) DA s g e kL2 R

R7 ELEIKEEREUHERR WM S _E AR/ FRUE BB AK

HIB I (x:£5,n=10)
Table 7 Effect of PFAE on toe swelling in bilateral

adrenalectomized mice (x+s, n=10)

2H 55 flE/(gkg™ fif K B /mg

i — 28.69+4.25
HhFE KA 0.005 11.52+1.60™
AR KRR I 40 15.8143.12"
20 18.95+2.58°

10 24.63+3.64"

RO LR P<<0.05 " P<<0.01: 5 ZE KA A LEH - "P<<0.05.
"P<0.05 P <0.01 vs model group; “P < 0.05 vs dexamethasone
group.

M 48 44 5 & 45 T 10 mL-kg™' A CMC-Na % ¥ .
£ 3 RFR L IRAE &, 28d)5, 28 RE8K 12 h, I8
FE KL, 3 000 r-min™ B Cr 11 min 53 &5 ML , %
FE 77 &2 1 B P, il % TC. TG LDL-C #1 HDL-C
KF

ROGRER, AT E28dLEM
ALK B, L3 TC . TG Ml LDL-C /K °F & % & T
I ZH (P<0.05.0.01) , RFIE B R Th. 5
T 2H K BROAR LU, 3 AR A VT R0 B A 3] K S B 32 HL

PO AR BRI RN g 25, SR AR BAL e P KT R AR R KRR IS 1 TC

RS  ELBEKEERENHEM S _E R/ R R SR AE BB A MDA . SOD \NO 7k F #9850 (x5, n=10)
Table 8 Effect of PFAE on contents of MDA, SOD and NO in inflammatory sites of paws of bilateral adrenalectomy mice

(xts, n=10)
ZH FE/(gkg™ MDA/(nmol-L™) SOD/(pg-mL™) NO/(umol-L™)
LAY — 3.28+0.35 11.38+1.12 22.85+5.32
iy ZE KA 0.005 1.90+0.21" 20.50+1.36" 13.06+3.64"
AR K R S L) 40 2.15+0.16™ 17.16+1.78™ 13.24+2.98"
20 2.31£0.20° 15.03+1.21° 15.53+4.15°
10 2.47+0.54™ 14.52+1.30™ 17.02+4.27"

IR BT P<<0.05 TP<0.01: b FEKFAAH L 7P <<0.05,
"P<0.05 P <0.01 vs model group; “P < 0.05 vs dexamethasone group.

#9 MAgIAE AR I7% TC. TG HDL-C #1 LDL-C 7k F (x5, n=10)
Table 9 Results of TC, TG, HDL-C and LDL-C levels of serum in hyperlipidemic rats (x+s, n=10)

2H 51 flE/(gkg")  TC/(mmol-L™) TG/Cmmol-L™) HDL-C/(mmol-L™")  LDL-C/(mmol-L™)
PO — 1.71£0.20 0.48+0.11 0.51%0.12 1.86+0.20
7Y — 5.36+1.31% 0.87+0.10% 0.46+0.10 4.65+2.38"
FARAMTT 0.04 421+2.18" 0.51£0.13" 0.45+0.09 3.35+1.32"
WAL BIKERE I 40 4.35+1.45" 0.46+0.10" 0.43+0.13 3.40+1.05
20 4.52+1.21" 0.42+0.11" 0.47+0.07 3.69+1.32"
10 4.63+2.06" 0.39+0.16" 0.44+0.08 3.8142.27"

ERIRA R *P<0.05 #P<0.01; SR HE " P<0.05,
¥P<0.05 *¥P<0.01 vs control group: "P < 0.05 vs model group.
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TG F1 LDL-C 7K *F- (P <0.05) . {H % 4 HDL-C /K
PR ZER LG %= L.
24 Gitoth

S B 25 BB UL v £5 TR R, {3 F SPSS
21.0 AFHEAT et 22 2 b7 » SAME LU R F SR I R 7
ZENT B T 55 P LSD i, RAB 8 7 2 57 1
] Dunnett's T3 7.
3 iTig

ARG E N T HPLC i [R) B il 5 35 46 3 K S
oh 3 S B, TEIEAT S AR B K 1) 245 R I AT .
HPLC 7 [7] i I 52 35 A6 18] /K 3% b gl oz 35 2 4
FRH T A 5 B R, BT L) U7 vk
[T

AW T R B, T AE 8K & H A B R 30
/N BRCHE G L s L AR A E G E M RS D 0 )
N R B IR AE ] . HPAA &R 48 & A 1k Y
PR 2R A 43 WA Tl G AL AR 1R 6 ORE L A E A A
TR R, A S a6 3 A g S 2 UM AR N B
B, HEREYRIAEAN W RGBT, 5
A6 50 7K E 0 /N BRCE b K RE L A2 BA b K B2 1 5 e
PL K %F SOD - MDA NO /K “F [ 52, 45 5k 8,
B AR 3] 7K 3 X N BB i K BE R B IR 3 K
O AW AE B R B R ORE A
MDA . NO 7K, i 35 Ft 5 SOD 7K “F o % 47 B &
bR N B, B A R KO AR AR R HE PR E
H YL RAEH AWK HPAA R4t -

BEAE 5] UK 3 Be B R S I ORI
H ) TC . TG « HDL-C 1 LDL-C 7K ¥, # Wl 3%
16 131 K & 7T Re S A I R ELE — R0 R R
¥ G % R G0 R R W AL BE D, RIE
W s AR A

AT 5T 2 32 1 HPLC 25 80 € 7 v % J8 PR
BRI R R S, W] T B AR AR K Al
B A W H T WA B E s S AR E
BB PRI, PR AE M R IEA B HPAA &
gu, Hoyt 7 /E F ML 5 82> MDA NO /K F , #2 i
SOD ¥ A 5% s B ARRIZK FEXT = g K B AT B 2 1 A
MAREA
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