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Abstract: Objective

To establish high — performance liquid chromatography (HPLC) fingerprints of Sizi Dingchuan Granules, and
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to verify its anti — asthma effect. Methods HPLC fingerprints of small — scale and pilot — scale samples were established, the
similarity was calculated, the content of indicator components was determined, and the stability of large — scale production was
verified. Through the experiment of isolated tracheal rings in rats, the effect of different extraction processes of Sizi Dingchuan
Granules samples on bronchial tension under resting state,and in the presence of acetylcholine and histamine phosphate — induced
spasm was observed with spasmolysis rate as the evaluation index. The grey relational analysis and partial least squares regression
were used to establish the spectral — effect relationship between common peaks in fingerprints and drug efficacy. Results A total
of 18 common peaks were calibrated in the fingerprints,of which peak 17 was identified as baicalin, with similarity > 0.992. The
average content of baicalin in 10 batches of samples was 9.34 mg / g. Sizi Dingchuan Granules could relax the isolated smooth
muscle of rats’ trachea, significantly alleviate acetylcholine and histamine phosphate - induced bronchial constriction. The spectral —

effect relationship analysis results showed that peak 17,peak 6,peak 3,and peak 4 had the most significant correlation with drug

efficacy. Conclusion

pharmacological substance basis for its anti — asthmatic effect.

Sizi Dingchuan Granules can effectively alleviate bronchial asthma, and baicalin may be the potential

Key words:Sizi Dingchuan Granules;bronchial asthma;fingerprints;spectral — effect relationship ;baicalin
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SRR S 25 RE AR 2 AT 8 7R 2580 ) o A
AT ) B b 2 22 B AR AL O e ZERTI T2
AR IS L hil b A5 g T 1 U M UKL 9
RO AR .3 (HPLC) 8 80 B3, R H HPLC 50 2 T 45
Ptk LA 1 L 45 G B AR AR IR L IR T R T
Wit B VE L 3T 2 B 1 JHG €0 435 6 5 4 W 24 R A G
PEBARIET .

1 UERG53Y
1.1 {¢s

2695 I HPLC X ( 32 [E Waters 23 7 ) ;SI — 234 A HL
TR (PHAL RS <dbat > ARAR VKEEN T2
—) s KDM #Y A] 345 i i AR (Ll AR B30 G A PR
AT 3GZX - GF101 — 2 — BS — 11/ H Y g #hE 1R 58X
TR (L ERIE BT 2 A PR W) s SK250LHC 74 4
PRI v (IR A BR A F] L D)3k 240 W,
W5 % Ky 35 kHz) ; HHS — 24 %1, 715 I A 45 0 7K 18 54
(B EALES LT ) s BL — 4208 A= WiHLAE R 58 (i
HBZE PR AG BRN T ) 5 ZH — GL 7 B A2 40 i s
(CZBOERRA YA A R AT .

1.2 X%
FE (41520 20071 - 21063) , 2 (LS54 20071 -
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33055) , ¥ R kol W [ PR W /RBHL (h ED AR
ONTE] G BERR (KK RK Ak THBRAR,#HtS N
20180425) 5 7K g tek: Iy Wy 405 ¥4 7K 5 DU ¥ 72 Mg J0RE /N R
it BT 3 5 B R 24 g b R R B 25 0 =2, 4iL5 0 3 R
241018, 241019, 241020, 241021, 241022, 241023,
241024 ) 5 DY 5 Mg FoURz hoCRE b CBT A7 B 2450 1 A
BT 543 91k 241160, 241161 ,241162, HLk Ky 4
4% 15 g) ; Krebs — Henseleit 22 i (K — H 28 #h i , 95 [#
Sigma — Aldrich 22 H]) ; ZWEARSH (ACh, b5 F#242883) ,
WAEFR 41 e (His, #1524 No. 620F0222) , ¥4I [ 57 5 € B
A B R A PR 75 9 AN IE 2 IR I B A (3236 % A
il , 45 R IEAE 1 2 IE 32 9, it 5 43 Jill o 20241110,
20241111, 20241112, 20241113, 20241114, 20241117,
20241118,20241119,20241120) ) ; Pk T. AL 5 (5256
= AL G5 HIESS 10, 4164558 20241125) 5 T H AL J5 v
2 B [ M TR A 2 B A R R B
X B Cr £ 24 0 R e AR B, ik R 110715 -
201016, & HN 94. 0%) o
1.3 ¥

TG 72 9 R (SPF) 2% SD K Bl 36 H, ik, 44 it
it 250 ~ 300 g, H AT R EE RN K2 sh i) bt SR 2 | SE 56 5)
YA P AT IE S O SCXK (BT ) 2023 - 0003, A &
R HEIRE N (22 £ 3) C AXT IR A (40 +5)% |
12 h /12 h WBEAS 8 B ARG T kPR 1 8]
2 FHEEER
2.1 HPLC {59 BT
2.1.1 &4t

AL : Xterrams® C o # (250 mm X 4. 6 mm, 5 wm) ;
T : CHE (A) = 0. 1% BERRVA T (B) , 6 B2 R B (0 ~
5 min B 15%A, 5 ~ 15 min B 15%A — 25%A , 15 ~
25 min B} 25%A , 25 ~ 35 min B} 25%A — 15%A ) ; i i :
1. 0 mL/ min; B : 280 nm; A :30 °C; kAR 10 .
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2.1.2 ERHEE

T 5 0 R i R S A, P H B A O
25, T8 BV BE A 0. 830 myg / mL FR) B XS IR
T Y - Wi R s 7 /N 45 1. 0 g RS ERE
ST BE 10 mL, B8 A $2 (2800 240 W, H51% 58 35 kHz)
60 min, ¥ 1, FH BEAR 2 0k 2K A9 0T 6, $549, 0. 45 um
AL i 3, BAS IR S VAT
2.1.3 FTH¥FE

R 2% B0 B2, 1. 2 300 B 55 X B T, 4
2. 1 VIR G5 5 SR AR I 2 6 W, ARl =2 403
WS AR X6 A B s [ T T L B3R s o R 22 . 4 SR AR
BB IE] ) RSD M 0. 12% ~ 0. 69% (n = 6) , W i AL 4 RSD
}0.27% ~ 1. 58%(n = 6) , £ LG B R AT

FooE M B 2. 1. 2300 A v, o ) T &
5 R 0,2,4,8,12,24 hIF3e2. 1. 130 T (a3 54
EREI A 25 L F2 B AR S OR B B ] 1 RSD 4 0. 06% ~
1. 81%(n = 6) ,MEH ALY RSD 4 0. 27% ~ 1. 60%(n = 6),
F ATV 2 R 24 h INFROEPE R A

AR UM S (350 241018)1.0 ¢,
FAT 647, 4% 2. 1. 250 R vkl g Bl 4% 2. 1. 190
TGS SRR 25 R T B O B N R] Y RSD
}0.16% ~1.78% (n = 6) , WA B 19 RSD M 0. 35% ~
1.60%(n = 6) , KW LEEERL .
2.1.4 ABLEEE S AT

T 2 13 gt N7 5 A W A BT /N RE R
3L A RRE A IS L 20 1. 2 0 O ik i A R
W (45 HS1 - S10),#%2. 1. 1300 (A% 4 BERENN 2
SR K, IR B 5 A 24t i s SR S AR 4D
AN R GE (2012 W) , S4 AL it V5 VA v 5 B B[] g e
T R Bh /0N, Bl e AR R , B DA S4 I R W
PRI S 2 BRI, SR 0. 1 min B8] 5 B8 4 b 37 0k
Az R IEFE 2B 1S (1 A) | 54T 22 05018 1E Ao i 1 DT
e, A B NFe SCEIE (K1 B) o285 5 10 $E V0 Wi ks
FESh TR 3R ARE T 18 A e, 5 B4 HPLC K]
(F&12) et , Bk 17 S 35, A S i dE AP Loy

FEARLEE PR < BHE S 135 A8 57 300 10 HERE 7 () 43t
A (G5 S1 - S10) 4538 2, 440 2. 1. 1T F (a3
SRR E il Sk R T A 2 (B 8L
AR I R S8 (2012 ) , FF-55 %6F B &1 33 e X, 3
TAHARLEE &5 AR WL 1o v] UL AR R4 ( = 0.992), %
DO~ 5 Wi PR A i) 25 T 25 F8E o
2.2 HRPETEHSENE
2.2.1 WEIRHE &

Xof Lt VA YRR A A R £ T ) 2. 1. 2305 4
b T T2 A N B I A A e A

t/ min
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A STRIELE®E B &g A
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A. Reference fingerprint  B. Overlay fingerprints
Fig.1 HPLC overlay fingerprints of 10 batches of test solution

and the reference fingerprint
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Fig.2 HPLC chromatogram of the reference solution
F1 10#tEFERBUEITNER

Tab.1 Results of the similarity evaluation of 10 batches of samples

HHHE AME | HR%S MOE | AReT MM
S1 0. 993 S5 0. 995 S9 0. 996
S2 0. 999 S6 0. 999 S10 0. 992
S3 0. 999 S7 0. 998
S4 0. 998 S8 0. 999

BT % A T R R
22,2 FTEFEE

LRI 2 B 2. 2. 1300 3FMIA A 10 wl,
F2 2. 1. VIR 35 5 F AR DI AE | 10 SR 03 1] o 25 R At
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Fig.3 HPLC chromatograms of the specificity test

VA TR v AE S ) R A TG S A ] R B 5[]
AT AR I i e, LI BEJE T4 1R L IR 3.

2R VE S R B E L U BT X R i 1. 245 mg, K5 AR
FE AT 6407, 3 0l AN [T ) 25 e e, o PP e
Jo W R 3 ) 4 0.208, 0. 415, 0. 623, 0. 830, 1. 038,
1. 245 mg / mL () R 505 BRI 4% 2. 1. 1300 g 2%
PRI S, T SR U TR, LX) Bt Y T R (X
mg / mL) AR ALBR ST FL(Y) A AR BREA TR I
AT FEY =3 x 107X +427 241,r=0.9999(n=6)
SR BT 1) BT W AE 0. 208 ~ 1. 245 mg / mL
T N S TR R M C R R AT

K% B0 B 2. 2. 1 TR ) R 5 TRGE i 1%
2. L VIR (a3 25 A i B2 e RE I A8 6 YK, T S DA T AR . 45
JMIRSD 1 0. 48% (n = 6) , F WA ARG 25 K4

AR U fhid i, AT 6 45 2. 2. 1T
07 9 1 4 BE SR TR TR, 4 2. 1. 1 TR 3% 2 14 kA
SE LT T T A 45 S RSD M 0. 96% (n = 6) , B 7
REE R,

R MR B 2. 2. 1 300 Al A TGS B 40
TERETFHE0,2,4,8,12,24 hi#2. 1. 13 F (A 154
PRI e SR TR AR A5 R0 RSD R 1. 11%(n=6) ,
FW At Sl VA TR TE 2 IR 24 h NSO TR R A

JAE [T - B 0 1 AR A B A R
AL PAT 603 6 2. 2. 130 F J5 il a8 A A e, 430
SRS R 2. 2. TR X BT, 322, 11T &
T A HERE I A SRV TR AR, O TR ISR L 4 R DL
32, KT R AT
2.2.3 HEEENE

7 4t/ il FE i CHE 5 23 1 o8 241018, 241019,
241020,241021,241022,241023,241024 ) 1 3 it Hid kL
i (41543 591K 241160, 241161,241162) 4% 1. 0 g, K5 %
FRAE , $ 2. 2. V3T 7 il a8 AR i 0, 4% 2. 1. 133
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F2 MERKRELER(n=6)

Tab.2 Results of the recovery test (n = 6)

#abEng AAE(ng MNEE(mg SKE®%) X(%) RSD(%)
0. 694 0. 699 1.382 98.43
0.697 0.699 1.393 99. 57
0.703 0. 699 1.370 95.42
98.74 1.76
0.697 0.699 1.397 100. 14
0. 700 0. 699 1.398 99. 86
0.704 0.699 1.396 99. 00

R3 10MEREENELE R (mg/ g)
Tab.3 Results of the content determination of baicalin in 10

batches of samples (mg / g)

wE e¥ | RF eR]| AT ¥ | KT 4¥F

241018  9.02 | 241021 9.28 | 241024 9.59 | 241162 9.42
241019 9.14 | 241022 9.39 | 241160 9.53 | X 9.34
241020 9.27 | 241023  9.42 | 241161 9.30

TGS SRR E 0 SR TR IR SN IR AR
i PR ) A A R LR 3,

2.3 WFEmBRNARBEZSENETKIER
2.3.1 #Hm#l 4%

BUFEAE 1 RIEAL 10 AUFERL 45 50 g(1 g T 1. 41 ¢
JEEGAE ), 43 ) K il s ot v B R 1 g / mL B 249 B
W, B4 CCOKFEVR IRARAT , 25 -

2.3.2 KREBEERAEHH &

FH 10% 7K £ S0 FR i SD KB, Vs 2 35 < 4l
21 BUHUIR B BAE  BE B K - H B Piirp, 1
SAE R BIRH L, B4 2 ~ 4 mm AT IR, B KRR &
2~ 3R I E T 37 CCE IR, iE
Feok 1AL s AT RIS J1 2 1. 0 g A L S
P, A 15 min B4 1R K - H o, JFFrgeim A
95%0, F15%CO, FIR A AR,

2.3.3 BERAESFRE
¥ 36 HSD RRBENL /R 34, 4 12 1, 40 5] 73
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2l K His I (BT EE 8 3.3 x 107 g/ mL)
0.2 mL AChIFW (i 4 3. 3 X 1075 g/ mL)0. 2 mL
7S B AR WH , DL S S EIRAS U His S ACh 55
P N W= NS =S 2N L
2.3.4 WFE B AREERAAEWTKEA

RS - BGH EOIR A T I R BB IR IR, r hy
AN IR AL (IEsC 1A FEIEAC 104]) , L5604
Tl i DY Wi PO 24 9 (B2, 3.1 30 2 VR VGE
L KR BB R B 0.2 g/ mL) |, &5 FIXTREZH 7
R EK R A YPLEE R G0 % K R R
IR 2T I 1 ok 1 AR AL IR TR R R R R R R (%) =
(2GR T - S Ja 9k 1) 1 25 255Kk J1x100% . 420
SEGEHLAK - H & sl vk 3 IR BRI

AChiEFAEZRAS B ACKhE SR ZRRE TR
BRI, 70 ACh ZH RSB 4 (1IE8 1 + ACh 4]
FIEZE 10 + ACh4]) , WHita g Jm , L5 2417 DU+ 5 Mty
OB 25 W (B VR FE N 0.2 g/ mL) , ACh 4H T 25 (A FH 2%
TRRK SR FH A I HLAE R G010 s K BB IR S8 A 45 2T
Je 5Kk 1284k TR AR R R

His 5 § 198 22K 25 B His 15 SRR A TR
BB IRSAE IR, 0 A His dURSE R (IEAS 1 + His 41 2
IEZZ 10 + His A1) , Wi Fe e J5 , SE 50 41 134 12t DU 5 5 Mg
R 25 (R N 0. 2 g / mL) , His 20 T 25K T8 18
K RHAEDHLEE R Gl % KRB RS A2im)E
Rysk AR, PR R
2.3.5 GitFAHE

K HH SPSS 22. 0 e it A5 Hr A FREFRILL X £ 5
N AR AT Dunnet — e 556 P < 0. 05 W ZE R A 5t
THEE
2.3.6 ZHER

SEEG A (IEAZ 120 2 1E A2 10 4 R %o i JOIR 245
ACh TS 4 B His T 4 1) K BB AR A IR 25 R B
FPIRAE T AR EVIRAST , SE 2] B e e i 2 e T8
FIXTHRZL (P < 0. 01) , HLIE3Z 10 445 /5 ; 78 His 175 S 11K
ARSI R 3 m T His 2H(P < 0. 01)
HIFEAZ 10 + His 41 5 55 ; 76 ACh FL 4IRS T, 5286 41
B i R R A i 2 T ACh 4 (P < 0.01), HIFAS 8 +
ACh@H i, IEAZ 10 + AChZHIR Z FE WK 4T HK 6,
2.4 WFEmBRIERERNILERX R

SETRTHI 25 302 S I A5 R SO R e S DU
S Wit FOURE T MgV FH () 24382 Fa b, TR RS RAOC R T o
H T A 0 0 TR 55 2430 2 HR B 1 ) B SO, 4y
BRI BT A B AT IC 49 it A A P, PR FH I 6, 0GR
PR S N LTI ROC RIS TR A

SPSS PRO 7EZE -5 (www. spsspro. com)#EF 77047

JRAESCHREE 3T, AR A A S22 500 [ Yo(m) ],
VLA S P i A7 e 4 g T AR N LB [Yi(m) ], 3T
& %) 22 1 51 Aoi (m) o 18 33 v 33 IR 5 80 (Koi)
VA i 2 35 5 E U 55 A 27 70 o0 B 2 280 S I
Koi = (A, + pA,.) / (Aoi(m) +pA,,) 3P ,p=0.5,
#10.6 < Koi < 0. 8, W B (0 335 6k 1 ) Ak 5 -5 25 24
SEFERRAFAE SR 545 0. 8 < Koi < 0.9, T ¢ A S B M4
585 45 Koi > 0. 9, WIZRBICHRME %]

P fre /N — ek A b Tl R AR S AE L THER A
x4 NOFEMRBHNKRBERSHEESEIRKABEERN
(X +s,n=3)

Tab.4 Effect of Sizi Dingchuan Granules on the spasmodic rate

of resting isolated tracheal ring tension in rats (X + s,n = 3)

ikl BBk A(e)  BHERA( % (%)
=G xR 1.04 £0.02 1.02+0.02 1.92+2.69
ER 14 1.03+0.02 0.93+0.01 9.71+2.00"
ER24A 1.04 +0.02 0.93+0.01 10.58 +1.97°
ER3M 1.06 +0.02 0.93+0.02 12.26+2.51°
ER 44 1.05+0.01 0.92+0.02 12.38 +2.08"
ERSA 1.02+0.02 0.90+0.04 11.76 +4.29”
ERX 64 1.03+£0.02 0.89+0.04 13.59 +4.23"
ER T4 1.04£0.02 0.89 +0.01 14.42+1.917
ERX 84 1.04£0.02 0.89+0.04 14.42 +4. 187
ER9M 1.05+0.02 0.90 +0.04 14.29 + 4. 14
ER 1048 1.04 +0.02 0.86 £0.05 17.31+5.06™

A5 g EakE, P < 0.01,

Note:Compared with those in the blank control group,”P < 0.01.
®5 MWFEBBKI ACh FILFEX RBESEXRKARER
IR (X £5,n=3)

Tab.5 Effect of Sizi Dingchuan Granules on the spasmodic rate

of ACh pre — contraction tracheal ring tension in rats (X = s,

n = 3)
415 BHAHRA () BBEEA() BEE%)
ACh %41 1.24 £0.03 1.16 £0.02 6.45+2.78
ER1+ACh4A 1.23+£0.03 1.09+£0.03 11.38+3.26"
ERX2+ACh 4 1.23+0.03 1.04 £0.01 15.45+2.22"
ER3+ACh4A 1.21 £0.05 0.97 £0.05 19.83 +5.30"
ERX4+ACh 4 1.18+£0.03 0.94+0.01 20.34+2.20"
EXS+ACh4 1.23+£0.03 1.03+0.02 16.26+2.61°
EX6+ACh#4 1.21+0.06 0.96 +0.05 20.66+5.71
ERXT+ACh#4 1.22+0.02 0.91+0.02 25.41+2.05"
ERX8+ACh 4 1.25+0.02 0.90+0.02 28.00+1.97"
ER9+ACh4A 1.20+£0.03 0.90 +0.03 25.00 +3.12"
ER10+ACh 2 1.23+0.02 0.91+£0.02 26.02 +2.02"

E: 5 ACh#E4E,"P < 0.01,
Note: Compared with those in the ACh group,™P < 0.01.
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F6 MFEMBAIN His B HEXRBESERKNBEER
IEM(X £5,n=3)
Tab. 6 Effect of Sizi Dingchuan Granules on the spasmodic rate

of His pre — contraction tracheal ring tension in rats (X + s,n = 3)

215 BHAMKRA(g) BHEHRA()  BEE(%)
His 41 1.22+0.05 1.14+0.05 6.56 £0.39
JER 1+ His 42 1.20+0.17 1.04+0.11  13.33+15.32
JER 2+ His 41 1.20+0.12 1.00£0.07  16.67x10.17"
JER 3+ His 41 1.26 £0.05 1.00£0.06  20.63+5.717
JER 4+ His 41 1.24+0.04 0.98+0.07 20.97+6.19"
JERS5 + His 41 1.25+0.06 0.98+0.04  21.60+4.94"
JER 6+ His 41 1.15+0.12 0.89+0.03  22.61+8.49"
JERL 7+ His 41 1.20+0.08 0.91+£0.11  24.17+10.47"
JER 8 + His 41 1.21+0.02 0.88+0.07 27.27+5.917
JER 9+ His 21 1.23+0.11 0.85+£0.04  30.89+6.98"
JER 10 + His 41 1.22+0.06 0.81+£0.11  33.61+9.59"

E: 5 Hiszakks,"P < 0.01,

Note: Compared with those in the His group,™P < 0.01.
A (A G TR, X)) R DR AR o (i 6, Y) R R R 1
THAFS AR, JF 4 AT Ak o3 A R0CR o BT,
Xof W T R AR AT U —f A B, AR A o Ak 1T 13 2R 50Rn AR
SR AGY (VIP) PEAG A W 5 245350 A DG | 1) 1]
X5 Y78 [A] i HE SRR 45 2R 18 A I 5 230y
TR BRI LE 0. 6 ~ 0. 9 2 [8] , W IxX 2e k27 il 4
525500 5, X 28 i 43 vl BE I I U IR 28 g S ]
WE N, VTR I 25 80 o0 TR LR 7 AT e v I 1 1
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K, PETR IX B B 53 R S A W Wi 1) G2 R FH 2 TR L
Bl 4 A, VIP{EH T PFAl A B s i 52 e 7, VIP > 1 FoR
HEA W R 45 R 0E 17 66 153 16 4 1 5Tk B
# TR 4 B,
3 itig
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Th2 A R4 i I8 5 S o R R T I R B, AN TR
WP S R B L M ] Janus PG / 15 555 5 SO SR
T - (JAK / STAT) {75 538 4% >f BH W7 <08 ~F- T LA g
BT AT RS BT &SI 5T B, A A T
VA JAK / STAT 5 5 38 ¥ 55 AH G PRl ) R ik, a2 4
PRI 7 A, AT % fife /<30 o 9 P 9 P S N o 3 B BF 5
T ZRYT R R AL T AR

RSO £ W, ACh i 5 FH UL ACh
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Tab.7 The correlation between common peaks of Sizi Dirgchuan

Granules and pharmacological indicators

Mg BAREXRIE  ACh TR RIE  His TOKS R BRE
1 0.771 0.770 0.783
2 0.788 0.784 0. 808
3 0.701 0.709 0.708
4 0. 661 0.636 0. 666
5 0.652 0.633 0. 653
6 0.756 0.726 0.763
7 0. 746 0.759 0.757
8 0. 780 0.765 0.767
9 0. 746 0.753 0.773
10 0.719 0.729 0.732
11 0.717 0.711 0.735
12 0.714 0.746 0.701
13 0.703 0. 691 0.720
14 0.721 0.735 0.719
15 0.787 0.757 0.779
16 0. 740 0.735 0.727
17 0.765 0.786 0.781
18 0.766 0.782 0.736
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Fig. 4 Normalized regression coefficient plot and VIP contribution plot
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