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Study on Anti-inflammatory and Detumescent Pharmacodynamic Material Basis of Jingyaokang Capsule
XU Jie', JIANG Wenyue', WANG Yali’, WANG Meihui', WEI Xiaoyu', BIAN Yu' (1.Jilin Modern Chinese
Medicine Engineering and Research Center Co., Ltd., Changchun 130012, China; 2.Xiuzheng Pharmaceutical
Group Incorporated Co., Ltd., Jilin Tonghua 134001, China)

ABSTRACT OBIJECTIVE: To study the anti-inflammatory and detumescent pharmacodynamic material basis of Jingyaokang
capsule, and to provide reference for secondary development, the establishment of quality control method and technological
upgrading of the preparations. METHODS: The constituents of Jingyaokang capsule were extracted and separated with different
solvents and macroporous adsorption resin to obtain constituent A (overall enrichment part) , constituent B (chloroform extraction
part) , constituent C (water-course part) and constituent D (elution part of 60% ethanol). Using dexamethasone acetate as positive
control, the anti-inflammatory and detumescent effects of Jingyaokang capsule and different extraction parts (constituents A, B, C,
D) were investigated by mice ear edema and rat paw edema tests to screen the active fraction. UPLC-Q-TOF-MS method was used
to analyze active constituent, identify compounds and attribute medicinal material. RESULTS: Anti-inflammatory and detumescent
effects of constituent B (chloroform extraction part) + constituent D (elution part of 60% ethanol) were similar to those of
Jingyaokang capsule in rats or mice, indicating both had synergistic anti-inflammatory and detumescent effects and were active
constituents of Jingyaokang capsule. UPLC-Q-TOF-MS detection and identification showed that constituent B contained 13
compounds as strychnine, phellodendrine, periplogenin, tetraketone alcohol, 11-carbonyl-f-mastic acid, attributing to Strychnos
nux-vomica, Stephania tetrandra, Periploca sepium, Lycopodium japonicum, Boswellia carterii, etc. Constituent D contained 7
compounds as adenine, hydroxysafflower yellow A, phellodendrine, neoeriocitrin, zingibroside R;, attributing to rainworm,
Carthamus tinctorius, Stephania tetrandra, Davallia mariesii, Achyranthes bidentata, etc. CONCLUSIONS: Jingyaokang capsule
shows the significant anti-inflammation and detumescent effects. The chloroform extraction part is synergistic with 60% ethanol
elution part, which are the active constituents of anti-inflammation and detumescence, mainly including alkaloids, flavonoids and
boswellic acids.

KEYWORDS Jingyaokang capsule; Extraction; Separation; Anti-inflammation; Detumescence; UPLC-Q-TOF-MS; Active

constituent; Material basis
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Fig 1 Component extraction and separation roadmap
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of Jingyaokang capsule
®1 FERRKESBURERNSBHIH&EEER
Tab 1 The yield of extraction and separation compo-

nents of Jingyaokang capsule

FEdh ke /il g HEBR o
FERRENED 50000

AdlR 86.06 1721
B GAOAERGHA) 1607 321
CHIA UKL ) 69.99 14.00
D41 (60% L RESERE(L) 13.79 276
ik 278.76 55.75
ik 10.18 2.04

2.2 FERRENIRHEMGRFLR
221 EaE B/ B 4 2ARUN 10
mL/kg , FER L HE KA - SR R S I A FH 2550 47
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BN 2, 7350 h 150 450 mg/kg (DL 5% F& F
TR A PR K IR RIS 26 2) s 153 1 SN R
PRI B (A B .C D)l &R G 45
2554, 43 9124 80 . 15,63 .13 mg/kg AR [FIRT) o 25 1
Xk HEZH ASIRIZE /) B 1 S AR A BRER K

BoOE KR B A 25K F00 10 mL/kg, B R ZE KA
i ST R A 2 o DA P 24700 i 1 B8 R B 4 2450 ),
5129 100,313 mg/kg (79 [FIRIT ) 5 45 1 rp SRR IR 45
FEBO B AL (A B C D) il #4554 & 1145 2455
L2050 54.10.,44.9 me/kg (R [T ) o 25 Fx HRZH
AR R B P S AR A BT K
2.2.2 /NRHEERIPAKILEE 2 BOCER[3-4] 5 EE A TR
Ko BUREPE/NER 108 HL, BEHL R s A R AL BRI |
Hb FEARANZH (B XS R S B e 2H (A 2H 04 (B 20
S CHAH DA B+D A s, B 12 2, 405
FE“2.2. 17 R RIS 2 5 do T2 3 KA,
WO AR 20 L/ HOURAR TN HE AR s TR Tk
25 1 he, T CIERRIE /N B, P B R4 20 nl/ H ik
T /INERATH- AR . 25 0 R /N BROSCHE B Ay
H/NRZE HAIR ZAAEARATAL B . 30 min J5 , AR FE/INER,
BIRHOUCH: AT LA e AR [ B AT T R H R IFRE
Jote , TGN BUCER S b e e 38 i i i A< B
JE i BE (mg) =5 H R B — 26 HR B i i ik ¢
(% ) =4 B R bt — Zc B v i ) /722 Je v Joi ik <
100 % ; B A ] 32 (9% ) = (AT L34 b I JEE — 4 25401
P-4 i i B2 ) /A R 2 - 2 B I B < 100% o 452/ BLEE
E SR e e

®2 BHENREBEMAKERER(n=12)
Tab 2 Results of ear swelling tests in mice of each
group(n=12)

43 BHRIE mg/kg FOMEIE (v 5) g TR, % WK, %
SR 0367£0.219 226

R 15.167£2.304" 86.55

HEKIA 150 1,950+ 04817 11.94 §7.14
Bl 450 4200+ 14817 2402 731
A4 80 51584 1,000 2927 65.99
B 15 8917403597 5099 4121
CHR4 6 75024 0,617 3759 4994
DA 13 7.1254 0,981 39.75 53.02
B+DAI4M 27 543340633 2785 64.18

A A B HU R, P<<0.01; SRR F A, " P<<0.01; 540
HEERRE e e 28 L e, **P<<0.01

Note: vs. blank control group, “P<<0.01; vs. model group, ** P<
0.01;vs. Jingyaokang capsule group,**P<<0.01

W 2 Fis , 5525 P HRAH U , A /N B ER BT i
IR T, ZE R AR L (P<0.01) , KRR
SRS . SRR L H A, B R e 2 /) B R A ik
JE B FRAR (P<<0.01) , 2 W 2001 R i 2% 1L 35 bt
RIIIPRCR . 5 3 R e 21 HL 4, A A1 4341/ RO
Jih JiK g 25 R BE T L (P>0.05) , 3278 A 2043 Ry 3
R SR Js 30 2355 A A 1) SR o A 5 T T A L 4 8
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il 2 89 B .C.D 3/ 7341/ IN B HE S A ik B2 S A A 4
PO B A S ARG (H 5 SO B S A A P 2 T
2RI G L (P<0.01) ,38W B.C.D 347414
BORNCE Sl kISR i iDL 90 W i N KAy i ]
AT BEAFTEYRRIVE ] o 5 B BRI e 2 e 45, B+D 44320
/N RS K B2 22 S JEE 7 B L (P>0.05) , 3R W] B4
o35 DAY 2550 SR R AT 2, $os — A B
PRI AR T i A P, RT RE L ) 1 Sy S0 e M 28 R B R 1
PR P

2.2.3 REUEERMIKSEE: 2B [5-71r gk 75K
Ko BOR 108 H, MERESF , BEBLIT 925 0 B4 A8
RULH b ZEORFAZH (PR X IR ) S0 e J e 20 L A 403
H BT . CHH DA B+D AT, 53 HliE
“2.2.1"T MR L 255 d. TARRGA L hs,
B2 N BRZE R BG4 e AR PR KON, A R BRE
J& RRTES 1% A XSRS 0.1 mL A 78048 . W 38
ATFIECR S 1.2.3 .4 IR A e R B A B, 35 A
K RE o B BE (mL) =S58 R 0 A AR — B AT AR
B FHERBURE I KSLERA R I 3,

®3 BHRKRBHMKKEER(n=12)
Tab 3 Results of paw edema tests in rats of each

group(n=12)

a9 WA, AR (x +5) ,mL

mgks  HAF1h R 2h RGN R E4h
SRR 0033004  0028£0.052  0010£0058  0.036+0.045
euiki| 034810.045%  0617£0.046%  0.704+0.072° 055320087

0.188+0.036™
0.314+0.055"

0.261£0.056™
0.418£0.0807

0.191£0.0277  0426+0.078*
0.250£0.058"* 0.508+0.079*"

IR 100
HERREL 30

A 54 026340053 0503400977 0410+0.077"  0.308£0.065"
B 10 0313£0.0317 0.574+0.0507  0.602+0.087"* 0.410£0.0717*
cHmndl 40290200287 0.567£0.0537  0.534£0.073* 0.368£0.0587
D#H 9 0.296£0024™ 0.564£0.0497  0.530£0.107"* 0.385£0.0917
B+D 44 19 02480049 0511£0.076" 040940065 0318+0.05""

T 52 PO IR A, "P<<0.05, #P<<0.01; SR B LA, “P<
0.05,"*P<<0.01; 5 S HE e 9820 L 4%, *P<<0.05,P<<0.01

Note: vs. blank control group, ’P<<0.05,”P<<0.01;vs. model group,
*P<<0.05, ** P<<0.01; vs. Jingyaokang capsule group, *P<<0.05,**P<<
0.01

WFE 3 AR, 5 a5 0T REZH Hu s, A0 20 R B R B e
MRS B T, 2258 Gt L (P<<0.01) , R
SR o SR Ay, BN B A B 4 K U A i
BB E L, ZRA SR L (P<0.01), KT
Je 3 FLAT 0 25 BT R TS I Tl . 5 S R I e A L
2 AT R R B MK B 25 S g R 5 2.2.27 T R /N ER
R e e S B 24 TR — 55, E— A UE R B 44405 D 443 Bk
B 2R S R s AR 24, — 3 ELA P R R T A
FH, 0T RE e [ 1F Ay 25 12 R Jie 8 1) 470 9% 114 e 25 258000
Y
2.3 ARLAES FRIEREN

Fie“2.27 WU 2502 SR L W S B R i Ak
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T B D A4 TS T

231 @ELAM @i Kromasil Cis (150 mm x 4.6
mm, 5 pm) ; SN : i (F)-0.1% FERIE W (F.) , 16 i
VW (B 2H 20 Ve AR F ™. 0~7 min, 5% F—10%F,; T~
15 min, 10% F,—20% F,; 15~20 min, 20% F,—70% F, ;
20~40 min, 70%F—100%F,, D 2043 VEHFE : 0~10
min, 5% F,—20%F,;10~11 min, 20% F,—33%F,; 11~
15 min, 33% F—100%F,; 15~16 min, 100% F,; 16~17
min, 100%F—10%F,) ; il : 0.4 mL/min; £ : 30 °C;
PEFRE 10 uL,

2.3.2 JIREAME RS B TR (ESD) ; i 4 Hr i
FIHEVE ]l m/z 50~1 600 Da; HLES JRIRE . 110 °C; £IF
FIATRE : 300 °C 5 #EFLA 250 I M AU Tk 405l
41 50,600 L/h; £ 25 550 BN B 2.0 kV, FEHUHE
FLHLE 5.0 V, HEFLHL T 35 V3 IE B X B4 Lk
3.5 kV, HEBGHEFLH E 5.0 V, HEFLHLIE 35 V; 25 8 HH B
i (MSE )R T G5Bt , Bl <R U<, IR BB
10 eV, B fliH#ERE 30~50 eV, R H R e 7 i i b v
2k, DASE SR M e KR A 75 i R A I
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K2, fad—g s Tt 22 SCERI8], X 4%
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Fig 2 Total ion chromatogram of mass spectrum ana-

35

lysis of constituent B

2.3.4 DS TIEHNT DA TG0 B i R
B3, Gt —Jiis R AT 22 SCERI8], X 4%
AN TR 5 408, A T MBS - 1 S8 iR I
W JHJE T e 258 5 2 S SRR L AL AR A 3 g
FARWER 08 TLLALZI M 5 55U BAnm, I & T bi
O\ 2541 ;6 51 A Neoeriocitrin, 7 5 0§ A B2 1, H & T
BHEANA M 5 9 S0 R =L BAT R, R T4 24
Mo BAERI BT e R LR 5.

F4 BANPBIRUERIAMEELER

Tab 4 Results of chemical component analysis and identification of constituent B

R

S GEEE A figwa W W 3, x10° T WA
1 725 iy CHNO, 3351777 3351760 =507 335077 7(M+H]',307.142 S{M-CHy|', 264103 4M-CHN]', 234,091 YM-CHNO] 5+
2 9.01 DT CHNO, 3950981 3951971 =253 395.198 I[M+H]',367.165 3M-C:H', 324121 3M-CHN]', 244094 SM-CH:NO] I8
3 9.7 ST CHNO, 4111919 4111920 024 411191 9M+H]",365.186 YM-CoHO[" T
4 1025 FAENH CH:NO, 3811805 3811814 236 381180 5[M+H]",324.121 3,280,097 9,200.072 8,160.077 0 AT
5 1173 il CaHaNO, 3421699 3421705 175 342169 9M+H]'", 192.101 6M-CH,O)) Bic
6 15.08 B CoHNO, 6092995 609.296 4 =508 609.299 S[M+H]',578.252 4M-CH:N]", 566.252 0[M-C;H:N]", 367.165 3 Bic
7 1632 i TRAC CHaNO, 633127 6233121 =096 623312 7M+H]",592.267 [M-CH.N]',580.268 3[M-C-HsN]", 381.180 5 pict
8 1741 R RS CyH:0; 3912499 3912484 =383 391.249 9[M+H]',373.242 OM-H,0] ", 335.227 2[M-H.0)]*,337.217 3M-HO" g
9 1778 AP CoHaOs 4893549 4893580 633 489354 9M+H]',471.352 TIM-H,0] it
10 08 - AR CyHs0: 4713507 4713474 =124 471352 TM+H] 453,334 8]M-H,O]',407.335 3[M-CH.OJ A&
4693365 4693318 =100 469336 S|M-H]”

11 2643 UG- CBAER  ColLOy 5133620 5133580 =179 513362 0[M+H],453.334 8]M-C:HL0,], 407,335 3M-CH,O.", 173.1320,95.086 6 H7&
SI3411 5113423 235 SIL341IM-H] 471343 3,377,048 3

12 2801 BT CyH0 4553506 4553505 =022 455352 6M+H]" kS
4533342 4533369 596 453334 2[M-H] 2812473

13 30.56 a5 E R CyHy0: 4993741 4993787 921 499.374 IM+H]',477.300 1,439.354 4 S
4973634 497363 1 —060 497363 4[M-H] 455353 1
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i = 3 it
A FE R FHAK N 95 % LI G B H, WO S9UMEE e
g . 8 1) 32 A3 5 SR FH A Yk Tk R 7S A R S K B T
E " UL, ZBRMIAEZE 2 W8 R P B s KR T |
¥ TH5 95% LU G115 A 455 s A 54 )5 L
1 PR K Vs Atk , LABRPE S0 26 U B 159 A W26 B 447, I
. L L B UK AR AR C 4143075 SR D101 K ALK
[ ], min ﬁ[ﬁ]gj@% D gﬁﬁ[lﬁ-lglo
Ai%_%/fﬁl\\‘ e d ) Dol ML b L S S A S E =i 4H
100, - AT LA EAR AR T , UE ISR IO B A5 3
) ST ZEIG (B 14Y ) 55 60 % 2 FEUEBE 07 (D 4143 ) 7]
AL 7] Sy ZE R I ST AR I b B P2 4y IR B 24
s R 5 5 A0 2R A 1Y S S E M A S, s T
= UPLC-Q-TOF-MS AR HEAT M 4 5E o S A Uz 3k
= S 3 E Y, Kb A b S WA s Tl kT2
M BRI 1T THER T D) TR T T A U
7 kY v Y > SH-
NE 33 W% | 3G WA E T8 C 258 R Sy BEAR B L B L i A
o e B K BT s 1A S I 8 T B2 250, R FLI
B At T LA AR T WA 526, A U 414k
3 DASRENEETHE BNIAIR T ILE b, U 1185 FL AR 118,
Fig 3 Total ion chromatogram of mass spectrum ana- Fe-B- AR WEIR L He-a-AFR . 60% L
lysis of constituent D P P e AR AL AL M0 7 &, o 1M S e T
*5 DEDSPEUZEEASSTEELESR
Tab 5 Results of chemical component analysis and identification of constituent D
b S A . MR " . .
5 (R min st AR WE - 5E BE,X10 HAHT #ib1HR
1 0.70 g CHN; 136.061 3 136.062 3 735 136061 IM+H] Fiy/A
134048 1 1340467 =010 134048 IM-H]"
2 3.96 RRAEROZA CoH:0 613.1754 613.1769 245 613175 4M+H], 451332 T[Megla]” it
6111769 6111612 =026 611176 9M-H]”
3 454 R CHO; 1210293 1210290 248 1201029 3M-H]" 4k
4 7.00 Fka 0 L1776 FH 34LI776M+H],301.0720 Sl
5 793 I CuH:NO, 3421699 3421705 175 342169 9M+H]", 192,101 6[M-CHO4" pict
340.1522 340.1549 794 340152 2MH), 3101116
6 8.8 Neoeriocitrin C:HaOss 595.168 2 595.166 3 =319 595.168 M-H],459.114 3 AR
7 10.34 e C:HaOy 579.1769 579.1714 =950 579.176 9M-H],271.064 1 B
8 12.66 Faeam K 259.1047 sl 259.104 7M-H],172.988 | K
9 1323 FR=LRIR CaHiOu 793,440 6 7934374 =403 793440 6]M-H],259.0977 el
10 1532 A3 AH 3684285 FH 368428 SIM+H]',184.073 3 Sil
MR Z58E , R BRIERS s 2 MU GRS FLALZ M KR S22k

MBI ERA KPR L MU YHE TRiC 2
W, REAASE ; 2 LS E JE Tl AN A AR
Neoeriocitrin A 11 ; 1AM EWIHE T4 254, 2%
R=E BT R X253 5 AU Hr AT & I
S SR M R 24 30 I SR AT 5T A SR — 2K

SO B RS 28 A I R AT R 22 L5 391 (B LT 2 i
2y I FERE AR SE R . ARETRAI AR TIEE
Jy il 79 HR AT 9 T b ) 3R B Uy, R E T R AT
SAH MG RC IR, 0] Sk S S X T2 30 o A Ay
SEFFIEFG SR TSRS , 1E A Bl T s S0 R fl 2
(A= it T, SR A0 8 AR s T
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Study on the Mechanism of Wound Healing Promotion of Panax notoginseng-Bletilla striata Gum Sponge
on Diabetic Foot Ulcer Model Rats Based on Wnt/f#-catenin Signal Pathway

LEI Ting, SUN Dongxu, ZHOU Jun, WEI Hailiang, ZHANG Xilu, CHEN Zhiguo (Dept. of General Surgery, the
Affiliated Hospital of Shaanxi University of TCM, Shaanxi Xianyang 712000, China)

ABSTRACT OBJECTIVE: To study the mechanism of wound healing promotion of Panax notoginseng-Bletilla striata gum
sponge on diabetic foot ulcer (DFU) model rats. METHODS: Healthy SD rats were selected and given high-lipid and high-glucose
diet, intraperitoneal injection of streptozotocin once to establish diabetes model. Neodymium-iron-boron magnet was used to press
the back of rats to make ulcer wound then established DFU model. Totally 60 DFU model rats were randomly divided into group A
(blank group, i.e. normal saline gauze group), group B(vaseline gauze group), group C (gelatin sponge group) and group D (P

notoginseng-B. striata gum sponge group) , with 15 rats in each group. The rats were given corresponding gauze/sponge to cover
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