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Spectrum-effect relationship for inhibitory action of Wuji Pills on pepsin based
on grey incidence degree method

QING Yong-jun, LIU Wen, DU Ping, JIN Yang, YAO Xiao-yan
School of Pharmacy, Guiyang College of Traditional Chinese Medicine, Guiyang 550002, China

Abstract: Objective To study the spectrum-effect relationship and material basis of pharmacodynamic effect of Wuji Pills in the
treatment of gastric ulcer in rat model. Methods The analysis method for the fingerprint of 11 batches of Wuji Pills from different
sources was built, and the rat model of gastric ulcer was used to investigate the pharmacodynamics of 11 batches of Wuji Pills. By
system clustering method and gray relational analysis, efficacy data and relative peak areas of fingerprint common peaks of 11 batches
of Wuji Pills were associated, and the related spectral efficiency relationship model was established. Results The spectrum-effect
relationship showed that the therapeutic effect of Wuji Pills on rat gastric ulcer was a result of a variety of ingredients, the effect of
berberine hydrochloride in Coptis Rhizoma, Evodia rutaecarpa alkali in Euodiae Fructus, paeoniflorin in Paeoniae Alba Radix, etc
could significantly reduce the content of pepsin in stomach tissue (PEP), which were the main effective components in Wuji Pills .
Conclusion The efficacy of active substances are obtained through the study on the relationship between spectrum and efficiency,
establish the relationship between spectrum and efficiency evaluation of Wuji Pills, and the method provides important reference for
the research of traditional Chinese medicine preparation.
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AT 5T R O v VR A - R B R R B R
(UPLC-MS/MS) B [ AFZARIER 11 #tk
FABSUEE, SRAKR BB, I E g
ZiEbRE B AR (PEP) HEBHTINE, #ori
RO RS TR, WP I OB E B
DR, SR 2 1 R R R 2 RN
LB AR .
1wt
1.1 NES5HH

Acquity UPLC. Waters-Xevo TQ JF i & 5% «
MassLynx TM Ji i TAE 5 8 14 (2 [E Waters 24 7] );
SK8210HP M & Ul A g e ds (iR S A AL
AR ATF]D; Auy220 BT RKFCHABEAF]D;
0.22 um FHFLIERE (T IZ R A ARAFD; BEbs
I GFEF/AFD; FKSIEREEFRAE (iR
ARSI AR AT,

X8 SRR /NEERR (S 110713-201212, R
A H86.7%) FHERE ST (k5 110732-201309,
ROy B 874% ) . M AR (5
110733-201108, &40 98.0%). RA o (it
5 110802-201409, JRE 7740 99.4%) RZ 0T IKH
(L5 110801-201207, JFiE 4141 99.9%) AN
fig (k5 110800-20120, FiE7%L 99.9%) AjZ5tf
(#5 110736-201640, 5340 95.2%), 4T

JRE T 98.0% ) R/NEERK (L5 GZDD-0833,
JiE 7 HL 98.0%) AJEABRT (Jit'S GZDD-0690,
Ji &7 4 98.0%), BT Sl IA R A R TTER
Ao LEAEEA (EE Merck AR, HA A
#ral; PEP BRI & (Rilgm RAMBHARAFD |
J B FR AR TR

P RIRH . AT T E A A F 258 1
WEEE YN, FAARRIEILZR 1o ASEH A SR
WIENEERHEYIEIE Coptis chinensis Franch.. —
M HIE Coptis deltoidea C. K. Cheng et Hsiao 8¢z
i Coptis teeta Wall. [ITIRIRZE: RIRFENZEHF
Y RZE8E Euodia rutaecarpa (Juss.) Benth.. £1/%
Euodia rutaecarpa (Juss.) Benth. var. officinalis (Dode)
Huang BYi € X284 Euodia rutaecarpa (Juss.) Benth.
var. bodinieri (Dode) Huang [T AL HAT
HNERERHENIAIZ) Paeonia lactiflora Pall.  FITFAR ;
225 BH P BB I R HERAE E S 9 IE i . TR E %
R EZ ) 2015 SRR SRR 1l
1.2 SEEENY)

SPF 4 Wistar K, 12 JH#, A= (200+
20) g, MEREF . W H St EERER A SEER SO,
NP EA IS5 SCXK (£5) 2012-0001,
2 FiES%
2.1 EERYEERNEN

] £ b 24 WG e I TR s SRR (JLS GZDD-0426,  2.1.1 B FIERGE & KR ARG, i 80
F1 11 HAMKR
Table 1 Habitats of 11 batches of medicinal materials

.- Hik R HA]

e FUR it AT N R s A FR it Fh
Sl PO stNRGEEZE 150701 a  SUMENL SRiE& P4y 140601 d 2B sILEEP AN 161101 g
S2 PN SENRGEEZSE 151000 a  FMER JLRAEIEZANE 140601 d O RE ZMAEPER 151101 ¢
S3 VN SEMEIGEZE 160101 a  SEMER SHHA—RZ 040301 WAL JLREREMCEZE 141101 g
4 PO e RACEZE 151100 a  SNENT SOMAEBFEZARE 140807 f HTL SMESFEZLE 140811 g
S5 MU BHREGFEZERE 160101 a  SANCE JdbRECEZAE 140502 d 0 WHT StH— Mz 140301 ¢
S6 N SFH—mZ 150401 b FHAH JdbRRECEZAE 0 140602 e WHT HtFH—mZA 141001 ¢
s7 PO S0 R 151201 b SRMNBLT SUNEIGFEZGE 141001 f B SoNREBFEZENE 140501 g
S8 ERK OCRIVWCRZ R 141102 ¢ BNAFE BB &2 140602 f 2R HFHZMKRZE 140312 ¢
S9 HEE SIRAWCRZ ) 150601 ¢ SN STRHZMORZE 140701 e @B SiBH—mZL 140602 g
S10 B BMZEMKRZE 150501 ¢ BMRE demRFEMCEZE O 160301 e B SHEMCEZE 0 150302 g
S11 Wb dbERE 160601 a  SRMEE BILFEPARA 140601 d L WEEMAMGG 140600 g

a-HOE b-ZiE c-ZAMINE d-REE R LHREBRKE gAY

a-C. chinensis b-C. teeta c-C. deltoidea d-E. rutaecarpa e-E. rutaecarpa vat. officinalis f-E. rutaecarpa var. bodinieri g-P. lactiflora
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Hif, WM 0.5g, BHEHMHY, HEMA
FIE 50 mL, FREFE, 500 W. 53 kHz #5402
30 min, HUHA, BRRERE, FHPERN R
JRE, $5), 24022 um FSLIERER, JEHIEN
PR IR % UPLC . 253058560 BT F I 32 L)
REM & E: BRI, 05 1k
O 8 fi5 & 70% LB, [FlASEH 1 h, 25 2 (XA 6
fhE 50%C0E, S 1 h, g, SIFIER
60 ‘C/KIHET LT AR E , m FH a5 /K 5
VR, A T A 4 b 3% SRR 24 6 A 2 R iR
5425 R N 20 AR 2 T BRI FEAR ], T A Vi B
4 CUKFEIRAT -

2.1.2 BRIV EC ] RS BRI ER R D BE
3.06 mg. ThEZ 0 7T 4.69 mg. HhFRZGAR A 5.43 mg.
TEIEDR 4.06 mg. R /N 5.38 mg. IR I 5.25
mg. R 4.64 mg. FAEEIRIN 4.45 mg. AjZ
MBS 5.25 mg. ATZH 4.98 mg, 43 E T 10 mL
RS, INPEEZIE, BREAEAH. B
W BUE SRR R E T [A— 10 mL B2 i,
PR ZR 2R, T ) R o vk FE R Bh R /N BE . 79.56
pg/mL. R THYT 93.80 ug/mL. ThER 25 1A 10.86
ng/mL B IERK 20.30 pg/mL. F/NEERK 32.28 pug/mL.
RFE NN 10.50 pg/mL RABIH 9.28 pg/mL. 5
B 4.45 pg/mL. ~j 25 N BRE 36.00 pg/mL. Aj
257 59.76 ng/mL FIR A HE IR -

2.1.3 @ik @i HA Acquity UPLC BEH Cis
FE (100 mmX 2.1 mm, 1.7 pm); FEiR 40 C, FE&
W 10 °C, AFURE 0.4 mL/min, HEFEE 2 pl,
PIZK (A, & 0.05%H ) -2 (B) N3,
BE BV RE R : 0~5 min, 8%~15% B; 5~10 min,
15%~18% B; 10~12 min, 18%~20% B; 12~14
min, 20%~35% B; 14~24 min, 35%~40% B;
24~30 min, 40%~50% B; 30~43 min, 50%~55%
B: 43~55min, 55%~59% B.

2.1.4 UL BN ESLYE, IEE A
X BAERIE 3.0kV; BUREHEFLHEIE 30 Vs BT
JRIRFE 150 C; ByEAVSIRE 500 Cs Buid Ak
FU & 600 L/h; #EAL SRR 50 L/h; 95676
m/z 100~1 000, >KH MS-Scan #z{RAE S B Tt
Kl 76 Bl MR, PRG0S Ak
UPLC-MS/MS K3 ILIE 1,

2.1.5 fRGEIEM T IEEE R SESCETER,
B E IR A, BREITERIRE B RL . R It

M. TR AT WA T (R B BN [ R X 0 T AR
(1) RSD, ¥IFF & R8BS AR E K.

2.1.6 FROUENERENT R ENE 11 fR
.} UPLC-MS/MS #e&(&iE, WWHE 2.

6
| A
34 nl 7’ 0
T
“ . |‘.J'J‘. | “| | | MJ |
6
4 ﬁ B
\
3“.5 |7 |
12 10
wml'k,\____.h_,_J H ‘J'Iu.,_ﬁ,.a \'J\_T,M”-ikjlﬁ JLW__W\.J».‘\M\»W‘M.M L‘

869 1739 2608 3477 4347 5216
t/min

I AT 2-7984H 3-SR 4-R/DNBEIR 5-ERTR 2GR
6-EhMR/NBERR  7-EhIRE YT 8-RABNEE - 10-
SRR B,

l-albiflorin  2-paconifdorin  3-coptisine  4-epiberberine  5-jatrorrhizine

6-berberine 7-palmatine 8-evodine 9-evodiamine 10-rutaccarpine

1 SREXRM (A). KSR (S4,B) B UPLC-MS/MS
Fig. 1 UPLC-MS/MS of reference substance (A) and sample
(54,B)

.
0 8.69 17.39 26.08 34.77 43.47 52.16

t/min
B2 11 #tXS AR UPLC-MS/MS $54 &L
Fig. 2 Fingerprint of UPLC-MS/MS for 11 batches of Wuji
Pills

2.1.7 HEMRRE AR A0 R SR R
TIEUEE, SRR L 200t it PRI Lt AR s A X (o B
[FbRSE 10 MEETRLUE (1~10) 205184525 A g
T AT RIER. RANBERL. ERRZARM.
FR/NBERR . ERREE VT, RIEPINES. RO
R, DL 2.

22 XEhxt PEP g9HIE{E A

221 S KRENMWEIE 1 G, HHEE
BN 14 4, Rt IEAH R | T C Rl (3
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114D, PUmkE T, A8 H, MR,
222 GGG KRESig4hzi7d, BH 1
R, BT REGHGHRNRER. A%K24 ho 58
R85 EER: KR BRI S, [ e
ERAR -, BME SR FIREh LU IEEE, Y1n
2~3 cm. {EAMMZHRAL, HfeRRE L, 415
BB TUIO. (R TFE—4 (2 RiE) #
AT G54l (AN EDRE QI (1) FoAth L 253D « [mII 22+
“HRI S SO, A IR 4 T AR
AFRE K. RIS AREREEY) I, FIAEBEE KPR,
fFIEfRA . 24 h JFH IS & RS, FFIR
SV TR 2B . BRSBTS, HokAH
HAKEZBNEY, Mt TiEI-rRAESIER L.
BBl A B 2T, TR AR B L7k I E v
Ve T, FREX 0.3~0.4 g, @ S A B 3K Hi A 10%
HALKW, BT 5 mL ZO0EH, 3 000 r/min &
O 15 min, B EERE TBIGRKFE D IRE, &H.
2.2.3 WERr  LLEAZT PEP &85 %455,
KA ELISA %, P4 R & il 15, I &4 K
S 2043 PEP AT RN, DAARAEYD () o B B A
RARAR, WG (4D ENALAR, TR R,
TR Y=5.458 4 X2+82.225 X—3.236 2, R*=0.999 1.
FERE S A EARNTTFE, THEH AR PEP &
WEE, PR IMBAE AL, EDARE S PEP SEhs i &
W
224 Guitothidisk SRIEdRE R A SPSS 19.0 #
PEREAT 30T, THREEEIDLY 5 FoR, M50R#H 2 IE
Ao A HAR 7 22550, N BRE R 208 W
ANl ER A NER AR E S (RS 7
%, R 0=0.05 NEI6 K HE.
225 REAITBHELAF PEP EFIFN

FHE 2 W, AR ZH K B B 4H 2R PEP &7,
xR EEH (P<0.01); 11 itk is
24 I RE B PR AOK B B 412 PEP (W&, HAY
HMHLEREE (P<0.01).
2.3 EHEFEME

18 PR A0 IR B A ATk 8 ST R e M S 4
TR, XF 11 it O ALFE S B i A e i AR 5 L2570
Fab5 PEP IR AT KGO 0 AT, XHHRSUE
5 2R AR N AE 25 BT b, LR 3.

YR 3 hsdE, DAZGRaEbngs Bl % (Xo)
RNBERG (BEFF)D, DEHEFEE (Xp) NEHEEL
Fl (FFF0D, PRI IR 24 R R bR I SR

®2 KEAXFEARBLAHAH PEP BHIFNN (X £5,n=8)
Table 2 Effect of Wuji Pills on PEP in stomach tissue of rats
in different groups (x +s,n=28)

2H 51 PEG/(ng:mL™)

PO 239.290+ 9.865

it 882.590+ 9.653**

S1 153.074+16.763°""
S2 207.591+£21.741°°"
S3 213.573+13.546°°"
S4 211.342420.906"""
S5 192.209+17.523°°%
S6 204.514+16.168"°%
S7 185.517+£17.258"""
S8 240.282 +18.444°°"
S9 183.690+ 9.738°"
S10 150.466 + 14.244°°%
S11 156.295+16.141°°"
FaKE T 178.610+ 4.450°"

SatiBALLLE: P<0.01; SHEAALE: ““P<0.01; Stk
T #P<0.01
P <0.01 vs control group; ““P<0.01 vs model group; #P < 0.01 vs

cimetidine group

15 HTEMNMEIENA S, UL
AT IR DRI P 2 i, 06 A 5 AT bR A AL 2,
DUA BN —E, RABME BB X=i EH
ARG U TR AR/ VAR KT U TRIAR B~ 501 . 26 2 5. it
L LB [F) 2 26 B LE TR — [ O U IR i 4 %)
Zo H30: WAL p=05, WIFEKOKLEKR
Bt E A, R HEIKE R EL. 26 4 5
THEORERE . 43 SR & AN &M RFE I IR ORI R
P E RO . 2R NR 4.

IR R [ o T 45 SR v 0, O AL Sl
HHIGE AR 5 H 22 253038 b5 PEP MK (APEP)
A ORI, RECEYIKT 0.5500 54 UL L&
Tl UG o} 24 254 b PEP 44 FH A DTk R K B/ IR
N ERTR /INBERH, > AT 25 > S0 N i > SR g >
F/INBERR, > 52K 06 Y > AR R B VT > B > AT
2y BT > SRR 2R Ho 6 S0 CERR/INBERHD |
2 Sl (A5 Xk AL R bR PEP TRk K,
KIREEITE 0.800 LA &, TR CAZETA &4
RERFEZISAEFT, SRR I EE AL T B
& SEA
3 g
31 BiEEHMmE

ARLI IR PRRANAHRS, EHE T 0.10% HFERIK-



- 3394 ¢

Chinese Traditional and Herbal Drugs 25 48 % % 16 3] 201748 H

®3 N XSRELEEPIEERSEAHF R PEP
Table 3 Peak areas of fingerprint for 11 batches of Wuji Pills and its pharmacodynamic indexes of PEP

. U T APEP/ i 5/
U 1 U 2 U 3 i 4 i 5 i 7 g W9 IE10 (ngul) %
S1 1 058.40 1250.10 660.40 898.50 2393.00 226890 11117.80 297.60 209.40 5190  729.52 1.134
S2 1064.05 1493.10 675.50 1228.53 2586.73 2834.68 11008.80 4520 38.00 74.14 675.00 1.049
S3 1071.20 1764.00 830.20 1119.40 2864.00 337840 14779.20 83.20 151.20 86.20  669.02 1.040
S4 1357.80 2072.40 1036.00 1369.60 3413.60 4319.20 17941.00 134.20 419.40 26220 671.25 1.043
S5 962.60 1 055.80 764.85 1144.10 212895 243830 716940 63.15 61.60 111.10 690.38 1.073
S6 900.15 1302.00 847.10 1491.15 2723.40 280495 10260.20 83.00 47.25 43.15 678.08 1.054
S7 1064.10 1 155.00 802.20 712.05 2104.95 312735 12769.00 113.40 645.75 219.75 697.07 1.084
S8 1025.65 1422.30 933.95 1427.85 2954.50 299255 1099820 88.00 4790 44.00 642.31 0.998
S9 858.70  976.80 519.25 967.45 1603.60 2272.65 6267.00 59.50 47.60 4250  698.90 1.086
S10  1105.46 1232.00 676.63 1272.26 2521.13 2933.08 10648.40 50.40 39.67 7447 732.12 1.138
S11 1232.10 121230 1076.00 1811.40 3520.70 4315.70 15466.00 86.80 263.20 111.50 726.30 1.129
YIE 1063.66 1357.80 802.01 1222.03 2619.51 306234 11675.00 100.40 179.18 101.90 691.81 1.080

F4 KCHIELEETIEERSHHFIERR PEP BIKIKE
Table 4 Grey correlation degree between area of fingerprint

and pharmacodynamic indicator PEP

IS ¢min D% 5 PEP RBXE  ZiMIAR
1 430 AjZNEET 0.605 HA]

2 479 At 0.806 HAS

3 11.87  #%ER 0.638 pipcs

4 12.77  R/NEERR 0.709 W

5 1343 RERZGHRH 0.598 Wik
6(S) 17.75 :FR/NEED 0.949 HE

7 19.75  HERELTT 0.656 BIE

8 31.69 REPINEE 0.782 E N
9 34.01  REHER 0.717 RoYE
10 34.50 RN 0.701 R

0.10% F R I 0.10% R /K- I L 7K - 2054 0.05%
FIR/K-Z B 0.10%FR/K-Z 05 0.20% F R /K- 2,
. 0.50% T ER/K- 2 0.10% R 7K-0.10% H 1% 2,
& K-SR B RGEATH 5, MRIE I IE %A+
RO B BT 5 BAE O, OR B I TR R VA
HHE, EFELL 0.05%F K- ONE RS NIRBIAE,
75 21 1 £ 3 U 73 B R A o
3.2 HMHLEIER

B 597 2 T AR TR L) —F, EER
i B Bl B IR RN PEP [ B 8 A 12 A i) aot 280 At
WUZBIH L. HET— ol v B /R 1
(EZE B PEP) SR ek B R 7 (EZR B R

WHRRE . B SRR AR M =) WES, m#F
KPR ] &N,

PEP i 5 F4 /i) B A BgE, /EH
TR LA P U2 44 AN IERR IR IE 5 e ¥ 11 1,
& T RAAMRE KBS, EHMRGEEME
FK g PEP K H 4 1E 5 0 1 Bk R 7
2 1 b )42 28 IR 3 AR B DR 2% T 18 o B B
PEP it il B0 . ASHIT 78 R A ] 45 3132
IERE, JFA ELISA V&N E KR E 2H44 PEP 1 & .
I L RER I, RARTE BB AR B AL
PEP & I [MIK, $2m O] 7 PEP HIRETEL
E—E R B T BRI, X Bt A
—EIRITIEM
3.3 EMEKERS

HZM R, R 2R, PFRRIR
TEH R FEZG 3 ) S SE b X BE AR . AN UK FR 4L
BIRE AR H T R 2453 A B b 215 BoR 4, 1@
RS E B S A ER M R R, #WR
2 BT (AR 2 A3 5 2 R0 TR) IR A LR R AR
A, WA B B R 280 R T, AN
E ] R G RAEAZ I T 245 5 7 BEAR 53 - 29 3 R A %
P, T HoN 2538 100 B 2 BRNE PR B R AR AR

SRR E B IR T AR 2R A AR
(L, SRR RS AR A —2, W
AT EATZ M RER R, R, RERFEER
No STRPIEF R Z XA R, BRI A
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A MREEGTH AR DU — B RE L (4G
R, AR EOREEE BN Bl i 70 AR AL 1 2
SREICEHIE . AR, AT SRR 70 B BT 7 it
Bb, SPEEE R, BRI R, S A
2.

AR R SRR 7 b, 3 i AX
R 5 205 RIS ROR R B,
JRIE 5 2 R RITEVE L 73, o M FR SUIsRt 245 20 ot
WA, B 5E 20 oA, TR TR 25 =05 1Y
30 o R B AR LI TS R E, AR
1T 2T R IR RCE IR VIR B o 2 Ry
SR LA -
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