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Spectrum-effect relationship of anti-gastric ulcer effect of Shaoyao gancao decoction

HE Li', FU Zhili', XIONG Yan', ZHAO Kun', YANG Tao', YANG Ling', LIU Wen’(1. Dept. of Basic Medicine,
Guizhou Nursing Vocational College, Guiyang 550025, China; 2. Dept. of Pharmacy, Guizhou Medical
University, Guiyang 550004, China)

ABSTRACT OBJECTIVE To study the spectrum-effect relationship of anti-gastric ulcer effect of Shaoyao gancao decoction.
METHODS Eleven batches of Shaoyao gancao decoction were prepared; gastric ulcer model was established by anhydrous ethanol
modeling method. Using Weikangling as positive control, the effects of Shaoyao gancao decoction on the contents of defensive
factors [nitric oxide (NO) , epidermal growth factor (EGF) , superoxide dismutase (SOD)] and attack factor [malondialdehyde
(MDA)] in gastric tissue of model rats were investigated. HPLC fingerprints of 11 batches of Shaoyao gancao decoction were
established and similarity evaluation was performed with Similarity Evaluation System of Traditional Chinese Medicine
Chromatographic Fingerprint (2004A edition) ; common peaks were identified by comparing with mixed control. The
spectrum-effect relationship of Shaoyao gancao decoction against gastric ulcer was analyzed based on the grey correlation analysis.
RESULTS Eleven batches of Shaoyao ganyao decoction could significantly decrease the content of MDA in gastric tissue, while
increased the contents of NO, EGF and SOD in gastric ulcer model rats (P<<0.01), and had a certain inhibitory effect on the
gastric ulcer. There were 23 common peaks in chromatograms of 11 batches of samples, and the similarity with the control
fingerprint was not less than 0.9. By comparing with mixed control, 7 common peaks were identified, namely gallic acid (peak
5), albiflorin (peak 9), paeoniflorin (peak 10), liquiritin (peak 12), isoliquiritin apioside (peak 14), isoliquiritoside (peak 15),
glycyrrhizic acid (peak 22). The average correlation degree of 7 identified common peaks and pharmacodynamic indexes were
greater than 0.6, of which peak 22 (glycyrrhizic acid), peak 10 (paeoniflorin) and peak 12 (liquiritin) had the largest correlation,
and their values were 0.807,0.772 and 0.770 respectively. RESULTS The anti-gastric ulcer effect of Shaoyao gancao decoction is
the result of the synergistic effect of multiple components, among which glycyrrhizic acid, paeoniflorin and liquiritin may be the
main pharmacodynamic components.

KEYWORDS Shaoyao gancao decoction; anti-gastric ulcer; spectrum-effect relationship; grey correlation analysis
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BT, B E T ORI, AT
TR T COFEIR) S5 T B AT RIS H R I 24 4 Jot
SE L ARG, 2GR, T ARER AR R AR AT
IEIRZ 0, 2t A A Z Sk a ., IRZy e
WFFE R B, AT 245 H R0 HAT O 9 B B e b1 L
AESELTIAE W) T I RIG YT A A Y- Lt
T6 Bl Z 9 A S R RAE AR , T LTS iz e
H I, J5 45 AR 2 i A2 i s B R AR 0 HYR
I7 15 15t 9 1 258000 TS0 S il v R DL I i . 25 BRIR 2y
(A5 R IEE AN BRI L 58 S i 7~ 1% 253005 45
Gy Z IR IK 22, JC I AT L ELS b S A 25 H S B
5097 1 2 30000 JoL il

AV A A AT 2 R SR BT T TR
B9, FFUESE T BT B B R, BT, iR Ok
S22V B A R 2 R T G R B
R BT PURS R e | S s e S I T R 113
KI5 rh 2280 LA A, NTTHZ 98 5 25800 S i P ot
FEREMY S LT AT HA LR BT A2 P B A PR —
A Ak & (nitric oxide, NO) | 3 F2 4= K A F (epidermal
growth factor, EGF) . ## %8 ft. ) 5 fk. 1 (superoxide dis-
mutase, SOD) F1 1§ if; A F N — ¥ (malondialdehyde,
MDA ) [ 1 255065 , 5582 25 H R0 B 18 Bz
VERT s [RIBS), AR5 S 7 11 A5 25 H B0 I = 20 A
6,33 (high performance liquid chromatography, HPLC )&
SRS, SR I K I A T K T g 2R
SR a RIS (E BT CEE, BRI R AT 2 B
97 B 29 S St A2 e — 2 BiE 5 vy PR AL
R
1 #

1.1 FEEE

A 5T i ] 32 S AL AR 42 45 1260 11 A HPLC X .
DAD HE4k- 0] LA 75 (52 [ Agilent A 7] ) , Auy220 7Y
1 F R ( H 7 Shimadzu /A 7] ) , SK8210HP HY A 7 % 7
veAs (iR A B A R, HH-4 50 6
AR CH MR AR AL R AT B~ Al ) |, Spectra MAX Plus
384 TURFHR X[ LA 4 FAES () A BRA R 145
1.2 FEHmEIRXF

B T R S (5 180213, 4fi i =99.9% ) Ay
245 PN TR TR 0 BE G (HIE5- 180324, 4 B =99.3% ) . M
R B S (HiES 181216, A =98.9% ) S H #i
Xof B (45 180826, 40 )3 =98.1% ) H HEmR % I i (Gt
5181025, 4 Jif =98.9% ) ¥ 7 BUARAE bR Ak 2l A= 4
AA BRI W] s AT R RE S (HIE5 110736-201842, 4l i =
99.4% ) . H FAF X B A (45 111610-201607, 4l i =
98.1 9% ) 4 [ o 1 B 2 A A F S B 5 B R Eh 5% P
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(Ftt*5-20190517) W [ b 5% 2 38 5 BHE A FR 2 Al 5 KB
EGF [t Bk 6 2 W [t i %2 (enzyme-linked immunosorbent
assay, ELISA) i 57l & (it 5 2C36425) . K A NO ELISA
17 & (5 ZC 37502) R MDA ELISA 2 & (41t 5
ZC 36429) . Kl SOD ELISA i & (#t5 2C36451)
W 11 SR AE R A PR B 5 10 % AR R ShARE
FE TR (L5 190603) 11 A SN BHE 245 A BRA 1 5 TR AN
(#it=5 H9627) (PHLL Y (Hik*5- 71014544) \ —H 2R (it %
10023418 ) A7 1% (415 69019361 ) 2§ (434t ) ook
CEEXINE B [ 248 A AT BRA 5 8 R R (FH
X R L 415201910029, KLk 0.4 g/ ) I F BB 1T 554824
M B3 A7 B 23 w5 B st (it ) W) [ S 5] Tedia 23 A 5 3
AR R oy e, KA AR AK

FIATER R FCH SR R 25 1L AL, 20 i B 5t M 45
B2yl 32 by , ARG B LR 1. FiRZAM &5t
P B 24 K2 R DU B A 0, 43 0ok B RHME Y AT 2
Paceonia lactiflora Pall. i TR G RBHEY) H 5 Glyeyr-
rhiza uralensis Fisch. [ AL ZE B4 6 ] i 15 .
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Wk % ki
| Sl A A 170502 AL70601
52 SM—EZ A A 171202 170101
S3 sl —m 2l R 170301 170501
S4 M —RZ AR AT 180601 180310
$5 RHEABATIL 170401 180402
56 SRR AP 170701 180315
§7 SN AR F 170801 180301
s8 MR HAERA A 170401 180811
89 MR S ARAR 180301 180301
10 RMEMKARZEESARAR 170901 180801
Sl SNZMKA AR 171101 180315

1.3 LIEE

SPF 2% SD K Bl 84 H, MEMEAF , (K Tt (220 +
20) g, W H LT K ARV H AR B A BRA A, 525 3h )
A PRI IE S SCXK (A1) 2020-0001
2 AEEHER
2.1 MHHEZNBERHEANER
2.1.1 AjATH AT Fe i b 1 VRIS
KRS AR B A (3 959 ) 4% 200 g, i 8 4% &
80% L BE, M1 FRHFEI 3K, BHR 1.5 h, 2108, A I UEW, I
JEWSR, T 60 CF PR EmE, S TRE(E1gT
BEMYTAZ R 3.33 ) Mk, T TSR, &
FH 5 it BB, finsk 8 75 (2% 500 W, 415 59 kHz) 45 min
fVs ik IR AT ST R B R 0.32 g/mL I 2
2.1.2 43¢0 SDREENPEMRSR 1S , BEAIL S R %) B
4 BRI R R A A FEHEIR (ST~S1DATZ 70
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2.1.3 SHAHEHR SAAHRRISAEILIT0 kg
RSN TR P 25 25385 e ) LA e A3 T R B v A 7
S AT T R AR BRE B AN 25K 2.16 g/kg (A2
SETE) B R ALK R A Y 25 0.432 g/kg (15711
K ) R REZH FIAR A 2H R BB K, BER 1 IR, BRIR 2
mL, LA Z5 T d RN IRALAN , A4 K RUR oK
ARSI, T55 6 REFZY IS ALK 24 h, F4H
TRARRAZS 2 h W B oK 41 10 mL/kg & il E 597
Y

2.1.4 B HAKEGER L5 hE BRI, Hsisbit, H
oy G128 ST IE T & TF IR, BGH 1 AR FRER K
W2, VAl T3 A L, YIRS 2605 15t 97 s i ]
HYUE L, — A 10 % F 4R R AR 2 0 [
SE 24 h, Rl 8 IR AR A 2L Y Qe g D) 5 55—
53 FH TR 19 0.02 mol/L i 2 $5 2% vl (pH7.0~7.2,
/) T 0% , 25 0% I 9 5 FH R K 4R, Bk i, 45
WAL A5 K A Fe - 1:5 A 5~10
mL T8 (R £R 28 v, 78 0 WIS | 19 2 Al 251 3O o
WA P ZH 2R A1 W T 3 000 t/min 2500 15 min, B
THW AT RS

2.1.5  ZHZURHEEUEE U 24 hIE ) H A8 A
[ AR I K, 4 B 38 B A 2 2 HI2 A i v
SERR N RS T YD R 8 e RS ARG -
Y Yo, AP MEERIEE A S, BT BT NI
R (E) . S5 EoR, 0 B4 K B B 1 iz 40 i 2%
FRISERE I AN B S R A B HE A 5 3 R 55, B A DL
FEIL S AE IR . 50T B H g, AR A K R A
FESBY 497 712, 8 o 440 e R T AR R, R A i Az 4t

AT

CATZYH AL (4’5 S11)

JUR A4 29t Bf HE 51 ZE 6L , 28 M 7 I S 4% AE 200 e 12 T B 5 B
3R B Bt B A T s . SRR AL LA, 11T
2 H B AR B R R AR BT B b B A S A A
TERE TR VAN L 5 A £ i R 7 2 A AL R I A ol B
RAEAN RTINS I i %, 38R B RS2 3 Re e —
FERRRE L sEE

2.1.6 H44H MDA NO .EGF .SOD &kl 4
7 & 1d B A5 A b ASORS I KBRS A A R
MDA NO .EGF .SOD % & , iz H SPSS 23.0 FR {4 X 44
PTG 200 o B LAT £ 5 267 , 41 I] AR BA A
BT KR K Ea=0.05, 455 EoR, 5 X4
BRI R BRUE 40k MDA & & B #ETHE L NO.
EGF . SOD % &4 2. % (&K (P<<0.01) ; SHI A 4] L4,
LLAEAT 25 H B R BUE 4140 MDA & 2 I 5 AR
(P<<0.01),NO.EGF ,SOD % 4 i % F+ 5 (P<<0.01) ,
HA oy R i 308 B 2 00 F B R 2 (P<<0.05 5% P<
0.01), FEMLF 2,

IR R LT AT H R — e R
18/ Bt R F- MDA )5 5, 34 70 B 48 X+ NO L EGF
SOD B 2, YA T Beds B 7 R B A8 PR 7 1 sh 25
XFTCK CBERTECE Bt A — e I VE T
2.2 11#AHHEZHPLC I ELEIET
2.2.1 AHHEZGIEBWEE #2110 ik
Tl AT H A TRE &

222 WWHHIE  (DIRAX R SIER 25 B0k &
TR ATEINERTT ATESTT H R OrBES AT R

O T RO RE IS AR PR, IR ) R R vk
BE 43 91 Sk 48.20 ., 230.58 . 822.00, 294.70, 59.68 ., 31.98 .
416.00 pg/mL A TR A% R IA TR . (2) i it U T - RS %

BRI

D. 5 R

Bl RAXRBAAREVIFHERIEEGAB-FLYRE,x100)
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R2 HBHAXREBEHLF MDA . NO.EGF.SOD S EH
MELR(x+s,n=06)

415 MDA/(nmol/mL) ~ NO/(pmol/L) ~ EGF/(pg/mL)  SOD/(ng/mL)
TR 1.241£0.104 1404840232 7826042314 15293210110
fRA 221140089 8968+0.073" 4670812092 66451 £2.127
SIAAHEAA 183620174 10218£0.095% 5531526798 108479 6.488"
QAAHERA 1662200620 10372+0094"  56.406+5.782"  109.946%5.081"
SAGHEGA 169650059 1LI79£0674 5765141815 103771 £8.764%
SUATHEGA  1602£0050°  10563£0130°  57.006+1334°  130.888+4.269"
SSAHEA 129920047 1071820456 58776+ 1.839°  140.688 £8.647
SOATATT A 155320026 10854102010 57564£4512° 1186722975
STATTEGAL 159720105 10551£0255°  58238+3.030° 126861 £11.171°
SSATEAHEAA 159610055 10337106450 5410352638 128.646+4.261°
SOMTATHEAA 1603200700 10829£0354°  57513£0860°  117.195+7.626°
SIOATHEGA  182420073% 1013150454 57.97942.981° 112028 £4.081°
SUAGHEGAL 17570075 10597£0282° 5764245428 119.209%6.188"
BHR4 1673£0079° 107860177 61436£0928° 121356+ 11.692°
a: SXTHAZT LA, P<<0.015b: SEERIZ LA, P<0.015¢: 5 HER

2 Hed, P<<0.05,d: 5 H HER 4 4, P<0.01

FRICAT 25 T R 50U 0.6 g, BT 100 mL HIZEHEE K
A HTEE 50 mL, 3258435 F2 51 JG Pk o i, i s ()
500 W, 4% 59 kHz) b FI 45 min, Hv J5 FHRFR & 5
i, FH SR IR 1 BT, B 5T, 48 0.45 pm FAL B g
UEAT , B UE AR R A VA

2.2.3 {43 4 1F LA Diamonsil Cis(2) (250 mm x 4.6
mm, 5 pum) A EFER, A ZIE (A)-0.2% B R (B) N
it S AHHEA TR BE R (0~5 min, 10% A—13% A;5~11
min, 13% A—14% A, 11~20 min, 14% A—16% A ; 20~
25 min, 16% A—18% A ;25~27 min, 18% A ;27~28 min,
18% A—20%A ; 28~34 min, 20% A ; 34~40 min, 20% A—
30%A ;40~50 min, 30% A—40% A ; 50~60 min, 40% A—
55% A ) 5 K I P KA YK M 285 nm (0~ 7 min) L 230 nm
(7~35 min) . 360 nm (35~46 min) . 258 nm (46~
60 min ) ; ¥ 33 S~ 1 mL/min ; H: i K 35 °C; gEAE &N
10 uL o

2.2.4 MEEFEEE WUR AT R M S (G
5 S11) , Fe“2.2.3" W S A E SRR 6 Uk, UH B
i U (DR T B R 0 2 B LA A5 L U ORE i v oy e
TE ) NS BRI (S ) | T4 LA W () R R i T AR IR R (¢
RIS IE] o 25 SR S OR , 2% A WgRE e i v AR VAR X O3 B
6] () RSD B A 55 T 2.90% (n=6) , ¢ WA )y 1145 %5 i
47,

2.25 FoEtHEgE  BUE AT TR S VAR (G
5 S11), 40l T E R TR 0.2.4.6., 12,24 h i) %
“2.2.37 00T S SR UERE DN A, DU R R g Oy 2 BRI
(S), T 45 He A W %) A Xof 0 i FEURIAR G (O B B[] - 4%
SR, A AT WA X e T RURITAF X £ B4 B[R] 7 RSD 4
AT 2.89% (n=6) , F WIS RTE 2 1R T i E 24
h NARE P R AT -
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2.2.6 EEMHE  BUR—HATZY H G (45
S11),442.2.2(2) " T 77 1 AT 45 6 4 il il i3
Fie42.2.37 T A6 S5 A HERE I A, DA T BRI S 2 I
(S), T T 45 A W (%) X 0 T R AR G (R B3 B ] 2%
IR | A5 AT W AR X W TETRURIAF X O A BsF ] 7 RSD 34
AETF2.70% (n=6) , KRR ILELZ MR

2.2.7 fRLrEER S, B EAT RO R H E R
#2217 W0R il s SR, AR 2.2.2(2) IR
J5 il s B A, 43 10 pL 2.2, 37 T a3k
SRR E e SRR R B iR S AP A A
TR SRS AR AN R 58 (2004A R ), LA STAE S ]
TR S RIS BB ) 8 98 B 0.1 s, R 2 s OE
A T A DU L DA A S NS S0, SR o B s
BT R HE SR (R, PEIL A 2. 812 o, T1HERE & &
TR 23 A I

461.87
P 10 22
346.39 19
15
223091 15 3 "o 2
g 46 . 9 1 13 167 ,819/ 21 23
115.44
—0.04
0 8.70 17.39 26.09 3478 4348 5218 60.87
t/min
A SRS
346.39
10
23091 2 o
) 22
<
E b
11544 12
1 5 8 9 1415 19
E 7
36 4 1 " 16/1 18\20 2L #
—0.04
0 8.70 17.39 26.09 3478 4348 5218 60.87
t/min
B HRAR S E
- L ] i =
2 1#HAHHEZRHPLC s EiL it iRis
L EE
2.2.8 HAFUEFEIN  BU2.2.27 TR IR AT BE S A ROE

IR 2.2.37 0N @RGSR AR DI E , 10 % (i 1A (4]
3) o I X HETR 5 Xk R ity P 3 0 B S RT3 PR A%
YU R PR B I E], FERSIA S 7N I A3 D B TR
(I 5) AT AR (I49) ATEGHF (I 10) H R (1 12) |
Frfl R (I 14) SH RO (6 15) H B RR (1 22)
2.2.9 MLEMM  RACH 2 @8R SR
M 2R GE(2004A ) YXF 11 HEAT2GH R0 B HE SO 3G A T
AAUEEPEAN o S5 /R, LR AL A (35 1R S 3 R 4t
KRG BIAHLEE IR T 0.9, TE IR 3. IXUEHT 1T HEAR AL 1L
ST — B A
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409.97
10
22

271.81 12
2
E 15

133.64 14

5
9
—4.52
0 8.70 17.39 26.09 34.78 43.48 52.18 60.87

#/min
5: W TR 9: AT NER T 10472595 12 HwfF s 14 7 |
BT 15 SR 22 H R
E3 EAXRMAIARNHPLCE

®3 HMHSAHEZNBEUETNER

H% sl 2 3 4 s s ST 89 sl0 SR
SI 1000 0978 0985 0976 0973 0973 0986 0982 0993 0994 0.988 0987
§2 0978 1.000 0990 0979 0985 0978 0989 0983 0974 0981 0962 0991
$3 0985 0990 1.000 0987 0990 0983 0995 0990 0981 0989 0975 099
$4 0976 0985 0987 1.000 0993 0987 0985 0991 0961 0983 0.948 0.989
S5 0973 0989 0990 0993 1.000 0991 0991 0995 0963 0983 0952 0995
S6 0973 0978 0983 0987 0991 1.000 0989 0990 0962 0981 0.957 0991
ST 0986 0989 0.895 0985 0991 0989 1.000 0991 0985 0991 0978 0999
S8 0982 0983 099 0991 0995 0990 0991 1.000 0969 0986 0963 0.994
$9 0993 0974 0981 0961 0963 0962 0985 0969 1.000 0988 0.993 0983
SI0 0994 0981 0989 0983 0983 0981 0991 0986 0988 1.000 0.981 0992
SIL 0988 0962 0975 0948 0952 0957 0978 0963 0993 0981 1.000 0976
R 0978 0991 099 0989 0995 0991 0999 0994 0983 0992 0976 1.000

2.3 MHEBEINBEREHEANERXER

2.3.1 PLEBUGEARNEIEE K 2167 W N A
KB 42 iy 97 MDA 5 4 [ F- NO L EGF
SOD % 4% T A T804 4% 1k . MDA Il 58 = [ (B A
W — A TR &) /BRI 5 )% 100% ;NO |
EGF . SOD i i#f % =[(~j 24 T Bz 4 & & — R A &
AT H B SR> 100% , 451 4.

x4 SHEBEINBRHEMOEEERELER

L] MDA /% NOfHER/% EGRIEE%/%  SOD IR/ %
SIATZTHE A 16.96 1223 15.56 3874
SR ERA 18 13.54 17.19 3956
IR A 2329 19.78 18.98 35.96
SUATET TR AL 2754 15.10 18.06 923
SSATZTHE A 4125 1633 2053 5.7
SOATA T HEAAL 2976 1738 18.86 4.00
STAA T EAH N 15.00 19.80 416
SSATZT T E AL 27182 1324 13.67 4835
SOATATHE A 2750 17.19 18.79 4330
SI0ATZ H AL 17.50 1148 19.44 40.79
ST a4 2053 1537 18.97 426

2.3.2 KEEAHT R AIE X IR 1 B s E 470
HERALAL TR 435I LL 1L HEAT 25 H B ) E B i R
KB 4 h I - MDA B2 5748 - NO
SOD .EGF Wit 2 AE R % 1551 X, (k) , UG Atk AT
245 1 5% HPLC 48 SC ISR TA ) 7 A~ AT 6 () R X i
FUEN P2 X (k) (i R 6B 1 40 5 ) AR AT 20T
B 795 T 50 1 K G SR B R G (k) =

hEHERE 20 EEIEEH
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A(min)+pA(max)

H W) =X (k) —X AN
Ao () 20 T A0 () =) — X ()| S R

BpH 0.5 BRIG  FHHFIR G RIRIE (), RIS 2%
B 15 FEE Y 47 B4 0K (8 ORI 2 80 G () - (E Y %1
28R r BRI, RIS ARSI B2 IR BE , 45 R DL
5.

x5 HABEZHINMEANERESHE

B IRIE

S Y R —— FEEEE  OHE
5 WA 0635 065 0555 0573 0.605 A% 7
0 AENEET 0630 0679 0634 0588 0.633 A% 6
0 Az 0731 0798 0799 0758 0.772 BE] 2

1 0729 0816 0787 0749 0.770 FHE 3
4 FERHEF 077 0760 064 0738 0.715 KHE s
15 FIEH 0686 0779 0748 0.680 0.723 KHE 4

2 HER 0769 0790 0848 0819 0.807 FHE 1

R IR 0 DI 3 B 25 SR vl i, AT 24 T R 48 S B %
HFR NI 7N AT W 5 258 BRI - B DGR B R F
0.6, 22 B & F5 A 06 5 25 3R B (] 35947 DGR, o
Y SCHR B o v BIAR YN « H R (0 22) > AT 254 (I
10) > HHAF (0 12) > 5 H R0y (0 15) > Frflh 5 H 5T
(U6 14) > AT N1 (15 9) > W& TR (1 5) , Hrp 5
YRR IR S iR (A I 343 1 kB R (0 22) (A
257 (W 10) H B AT (0 12) , P BB R F
0.75, Z5RFEH AT H A P 8 Bz s M T e IR R
T — WA PR TR 22 0 O R A 8 45 21, e
N UAHRRR (06 22) AT (I 10) H FEHF (5 12) X5 2)
BTG I TTRR AR, 333 3 A A3 T RE AT 25 H 517
RAEPUE Btz 0 B2 TR )

3 itig

AT AL FiF XA e K A T 5 R B, AT 2y
HE NI, B K LA TRHAER B A 40
fE, Bt 2P K AR L B R R VI s B
£X T 285,230,360.,258 nm I K F RGO IEEE . 4R R
N TEARSEIG PR DI S5 A T A 3] ) (i &2 | Jik
REREE , (i BB A, A A TR I Sk i
BRI

B I AR 43R LA T AL B 2 — RN A
Z o IR Ay, B B B 5 o R
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