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Abstract: Objective To reveal the metabolic targets, and elucidate the pharmacodynamic material basis in vivo and the mechanism
of Dachenggqi Decoction (K& <7 ) based on its effectiveness in the intervention of colorectal cancer. Methods APCM™* mice were
used to replicate the colorectal cancer model, the animal model and intervention effect of Dachengqi Decoction were evaluated through
general physical indicators, biochemical indicators and histopathology. The ultra-performance liquid chromatography-quadrupole-time
of flight-tandem mass spectrometry (UPLC-Q-TOF-MS/MS) technology was used to characterize the metabolic profile and metabolic
biomarkers of colorectal cancer to reveal the intervention mechanism of Dachengqi Decoction on the metabolic level of colorectal
cancer. UPLC-Q-TOF-MSE combined with multiple databases was used to characterize the directly acting substances in vivo after
effective intervention of Dachenggqi Decoction in colorectal cancer mice. At last, the constituents absorbed into blood highly associated
with biomarkers were identified as the pharmacodynamic material basis of Dachengqi Decoction in the intervention of colorectal cancer
by correlation analysis. Results Dachenggqi Decoction significantly inhibited the number and volume of intestinal adenomas in model
mice (P < 0.01), significantly regulated the levels of tumor necrosis factor-o (TNF-a) and interleukin-10 (IL-10) in serum (P < 0.05,
0.01), and showed a callback trend in interferon-y (IFN-y) level, thus effectively intervening the tissue lesions of model mice. A total
of 47 direct effective constituents were characterized under effective states, and 14 components were significantly correlated with
metabolic markers, such as magnolignan C, gallic acid, aloe emodin, apigenin, luteolin, hesperetin, nobiletin, which were the potential
pharmacological substance basis of Dachengqi Decoction in the intervention of colorectal cancer. Dachengqi Decoction intervened the
initiation and progression of colorectal cancer by regulating tryptophan metabolism, linoleic acid metabolism, arachidonic acid
metabolism and glycerophospholipid metabolism in model mice by improving arachidonic acid, indole derivatives and various
endogenous metabolites of phospholipids. Conclusion This study utilizes the theory and methods of chinmedomics to scientifically
reveal the pharmacodynamic material basis and the mechanism of Dachengqi Decoction in the intervention of colorectal cancer. It
provides scientific basis for the clinical precision medication and the innovative drug development of Dachengqi Decoction.
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JEAh Magnolia officinalis Rehd. et Wils. T4
MR i 2, =B BHEYIERES Citrus aurantium L[]
TR
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8 PR BE K F-a. (tumor necrosis factor-a, TNF-
o) y T Z (interferon-y, IFN-y). H4HMI/2-10
(interleukin-10, IL-10) Gl & (#5454
234889-020. 283498-009. 273429-006) ¥ 3 [H
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2.5 [0 IL-10. TNF-a F IFN-y 7K 4857
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U BH A5 20 A U %2/ BRI - TNF-o. IFN-y Al
IL-10 /KF.
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13 000 r/min &> 10 min, HY 100 pL _EiEW, IIA
300 uL FEE, ¥ABE 3min, 4 C. 13 000 r/min &>
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A (100 mm X 2.1 mm, 1.7 pm); MBI A N 0.1%
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A 110 °Cy HEFLFEN 40 V: R RTEH
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2.8.1 FEARRTAHE  MEREAR T IR AE G,
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TUAL BB IE I J5 HERE 73BT o
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IFN-y 1 TNF-a 7K~ 3Z FH 5 (P<0.05. 0.01); 5
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®1 BTRASIESHEPRIFRELNL (X£s,n=10)

Table 1 Changes in body weight of mice in each group after administering Dachengqi Decoction ( X + s, n =10)

5 ) &/ & i &g
(9kg) H1K EX PN BITR O OHI0OK  HI13K HEIER  HI9K 022K
Xof R — 22.99+0.69 23.32+0.77 23.58-+0.71 23.86+0.68 24.09+0.67 24.36+0.21 24.52+0.71 24.63+0.56
FEA — 23.04+0.68 23.42+0.25 23.76+0.30 24.14+0.23 24.53+0.55 24.87+0.54" 25.21+0.36" 25.39+0.47"

KAERH 232

23.02+0.69 23.3940.35 23.70+0.46 24.04+0.32 24.374-0.45 24.74+0.59 24.96+0.43 25.07+0.39

HxIEA S *P<0.05 *P<0.01,
*P<0.05 *P<0.01 vs control group.
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Table 2 Number, diameter and volume of intestinal

adenomas of mice in each group (X £s,n=10)

TG EE S .
HE B8 118 2 fros, RN RS

g SO BRI BEIE BB gL SR IR EREES, 1
X — — — — tbisr, B RrEmR e s, 2l , w7 LIRR
o — 9.1740.98™ 2.68+0.34 4.59+1.39™ YHHAOIRIRAE, B REZE kR, Jass RN
JAES 232 3.33+1.03% 1.04-+0.12% 1.09+0.45% AL RARIRIE, PR EEIR R, S Y T LA S

YHARRE R A BT WS GRS, A A
RAMRRI . 5T KA GG, ERIRA P,

HXTHRALEE: P<0.01; SRAHELLE: #P<0.01.
**P <0.01 vs control group; P < 0.01 vs model group.

1 000 — 40 — 250 - "
Lo 800 # L 304 . T, 2007
E 5 B 150
g 600 = s 2 2o é‘i
= 3 =
S 4004 £ z 100
= £ 10 a
200 — 50
MR B KRS MR R KRR X R KRG

EXHALR: "P<0.05 TP<0.01; SHEAALE: *P<0.05 *P<0.01.
*P<0.05 *P<0.01vs control group; *P < 0.05 *P <0.01 vs model group.
1 HE/NRIMED TNF-0. IFN-y 1 IL-10 7KF (X £s,n=10)
Fig.1 Levels of TNF-0, IFN-y and IL-10 in serum of mice in each group (X + s, n =10)
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KPR L 3. MetPA 45 KM, KA
RN R AR DU R A . IR AR, 2K
AR ANURD AR 7 8 1 A 4 P S5 o B A

2 BENREHELH HE £ELEER (HE, X400)
Fig.2 HE staining results of colon tissue of mice in each
group (HE, x 400)

R B s, MR AN DRSS, R A IR
SELRIMLRE Frs A AT LR B A S5 AR AL S, i ES
IR I IS PRI
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FIFH UPLC-Q-TOF-MS #HARELZA/NRE g, WA 4.
f B 8000/ |
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= " Rl . Y
o I = 0 = f
~2000/ "l
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I 8000t . - R
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t[1] t[1]

3 IE (A fiBTF (B) BEXTRESIAAT APCMY R MR AR PCA
Fig. 3 PCA plots of blood samples from APCM™* model mice treated with Dachenggqi Decoction in positive (A) and negative

(B) ion modes
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Table 3 Effect of Dachengqi Decoction on blood biomarkers of APCM"* mice
i FH) /=
B MR T R Wmin  miz s iy JR U
1 M—H BRmeg 091 175.0243  CsHsOs T 1#
2 M+H JHE-FAR 149 165.0559  CgHsOs T 1#
3 MA+H  2-KHEZEE 150 136.0768  CsHoNO e hid
4 M-+H 2P 1.76  160.0770  CioHsNO T 1
5 M—H L-EHRNER 205 164.0720 CoHuNO; T 1
6 M—H £ER/%R% 275 128.0354 CsH/NOs T 1
7 M—H N-ZE-L-ZEHERE 3.62 206.0823 CiiHi13sNOs T 1
8 M—H 3-(3-BEFEI)NIR 363 165.0567 CoH1003 T 1#
9 M—H I#&Z&B: 442  369.2278  C20H3406 ™ i
10 M—H 111215-=8%F ~+H =% 489 3532317  CaoHa4Os ™ 17
11 M—H  1213-—#5-97-+ )\ BRIG R 567 3132381  CisHz4Os o 1
12 M+H A EREARTR(14 : 0/0 : 0) 573  467.3018  CzHsNO7P e —
13 M—H HWEHR 580 2272007 CuH:0: i -
14  M-+Na JAFIMBEIEBEARTR[20 © 4(52,82,112,14Z)/ 581 566.3245  CasHsoNO7P e ki
0:0]
15 M+H A ERERGR[16 © 1(92)/0 : 0] 599 4943251  CasHNO7P e —
16 M—H Wil 621 2792332  CigH302 " —
17 M—H A= Ba 6.22 3352226  CaoH3204 1 !
18 M—H —+HRNER 6.32 3272331  CaH30: 1 1
19 M—H BN 6.39 3032333  CaoH302 1 M
20 M+H M EEEE[20 | 5(5Z,82,11Z,14Z, 6.40 5423224  CasH4sNO7P - —
172)/0 : 0]
21 M—H 13-%%+ )\ 6.70 2952280  CigH3203 1 i
22 M—H iR R 6.78  168.0429  CsH12NO4P " —
23 M-+H  HMBEREEESE[20 © 3(52,82,112)/0 1 0]  6.88 5453497  CasHs2NO7P - —
24 M—H 89-3E - +H=lk 6.89  319.2278  CaoH320s3 1 1
25 M—H  910-3%+ )\ B4 6.99 2952293  CisH320s3 0 1
26 M-+H  WMEERRE 719 3022261  CaoHz00:2 ™ 17
27 M—H 15-85E IR 7.28  319.2286  CaoH3203 I 1
28 M—H R 753 2812490 CisHxO I 1
29 M—H H=EM A 755  317.2125  CaoH3003 T Tk
30 M—H 1213-FF+ )\ 770 2952287  CisH320s3 ™ 17
31 M-+H  EMmBIEBEARG[20 © 2(11Z,14Z)/0 : O] 7.92 5473645  CosHsaNO7P e —
32 M-+H EMmBEIEBEARG[P-18 : 1(92)/0 : 0] 8.78 506.3608  CazsHs2NOsP A 1
33 M-+H  EMBEIEBEARG(LS © 0/0 : 0) 920 4813182  Caz3HsNO7P A 1
34 M-+H  EMmBEIEBELIRGL[20 : 1(112)/0 : 0] 957 5493800  CasHssNO7P i —
35 M+H  #iMm#EBEIRGE20 1 0/0 : 0) 9.81 5524034  CasHssNO-P 1 1
5xti4itbi: "P<0.05 P<0.01; S5EEEI4IHE: “P<0.05 #P<0.01,

"P<0.05 *P<0.01 vs control group; *P <0.05 *P<0.01 vs model group.
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02 03 04 05
Pathway impact

4 KAESFHTN APCM R R I5 B B 57 4

Fig. 4 Metabolic pathway analysis of intervention of

Dachengqi Decoction on APCM™* mice
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W s fros, A 17 B E BRI 2573
85y, Hed 3 AR 2 R B RN AR ER C B
KPS DR B R 25 S AL = A0 30 3R A
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Table 4 Prototype components in blood of APCM"* mice after intervention of Dachengqi Decoction
5 N =E
BE twmin ST ff,“z‘)ﬁ }%;7;)5 (;"ﬁ) BAET () e AR K
1 2.27 M—H 169.0125 169.0137 —4.27 126.023 4,125.034 3,124.048 5 BAFRRUS CiHeOs ki
2 518 M—H 290.0785 290.0790 —1.88 245.0381,203.934 2, 151.992 0, 123.007 0, (-)-JLZ &8l CisHuO0s K3
109.038 7
3 719 M+H 209.0804 209.0814 -2.06 178.1559, 163.0655, 135.078 8, 151.631 8 Fr-F-iliel CuH10s  EAb
4 993 M+H 149.0598 149.0603  0.56 148.2235,133.1277,57.6610 RIFERR ) CoHgO2 K3
5 1247 M—H,2M—H 580.1800 580.1792  1.38 525.7169, 343.8739, 285.105 2, 165.019 4, il f 25 &Y CorHzo014  #5L
149.045 2
6 1259 M—H 231.0649 231.0657 -4.15 187.9254,145.929 0, 69.800 8 YL A CisH120s K3
7 1323 M+FA—H 4771041 477.1033  0.50 383.7769,265.8678,177.0179,125.034 3, M & K X H AT CauHaOn K
83.0236
8 1418 M—H 255.0700 255.0657 -3.61 255.070 1, 237.866 9, 227.962 3 JiikzE e CisH10s K3
9 1607 M—H 301.0703 301.0712 —0.08 271.966 4, 255.913 4, 237.961 6, 225.954 5 1 iz 121 CiH140s  #15E
10 1636 M—H 149.0590 149.0603 —4.94 122.0310,108.0210 2-FEIE-4- CIRHATA CoHipoO2 AR
11 1652 M—H 301.0400 301.0348  4.45 271.966 4, 253.833 0, 225.954 5,207.925 0 #if j &[0 CisH1007  #5E
12 1668 M—H 609.1829 609.1819  0.68 443.7680,311.8314, 267.845 0, 239.966 6, i iz 1121 CogH34015 HHSE
165.074 8
13 1747 M—H 431.0975 431.0978 -2.07 381.7961,301.828 7, 269.819 3, 221.864 8, K35 %-8 #i & Mitill8  CyuHwOw K&
193.086 5
14 18.06 M—H 269.0441 269.0450 —4.44 239.899 0, 225.057 4 R CisH1005  #15E
15 1811 M+H 361.0906 361.0923 —3.34 256.286 3, 149.049 8, 105.045 0 KRN CisHs0s K3
16 1842 M-+H 273.0755 273.0763 —0.78 253.2173,227.789 1, 153.612 8 il % 12U CisH1205  HRSE
17 1868 M—H 299.1280 299.1283 -2.88 230.4447,221.864 8 R AR F 8l CisHz0s  JEAP
18 18.76 M—H 215.0336 215.0344. -4.46 197.888 3, 159.065 9, 131.034 5 ESiEAG CiHsOs  #5E
19  19.04 M+H 271.0600 271.0606 —0.42 270.5838,241.526 2, 227.382 5, 197.146 0, Jekl k£ CisH100s  K3%
1811327
20 1970 MH+FA—H 4471328 4471269  4.81 291.8735,253.833 3, 239.444 7, 221.864 8 JI|[g iz Z:12 CaH20s  HASE
21 2015 M—H 285.0394 285.0399 -3.59 222.860 3, 133.0340 KRR CisH100s  HASE
22 2065 M+H 373.1281 3731287 —0.09 225.636 8, 196.253 7, 153.612 8 FHBR CaoH2007  HASE
23 2072 M+H 373.1281 3731287  —0.09 343.597 4, 207.057 6, 175.177 0 s CaoH2007  HASE
24 2079 M—H 297.1123 2971127 -3.07 253.8330, 233.866 3, 225.954 5 R AR R ERA CisH1s0s JEFP
25 2106 M—H 269.0811 269.0814 —3.21 225.9545,152.893 4 i K s 30 CiH140s  H5E
26 2144 M—H 269.0438 269.0450 —4.29 239.899 0, 225.910 4 RE-PN FAL CisH100s K3
27 2220 M—H 283.0234 283.0243 -4.90 239.966 6, 211.071 8 KRl CisHeOs  K3%
28 2264 M—H 2811170 281.1178 —-4.79 223.084 2, 197.057 2 EyNAZ CigH1s0s B4
29 2282 M+FA—H  517.2074 517.2052 -1.21 270.8640, 245.038 1, 107.028 3 F CREHERAREY CosH30s  HRSE
30 2310 M—H 269.0438 269.0450 —4.29 250.856 8, 224.958 9 K g0 CisH1005 K3
31 2315 M—H 281.1164 2811178 —4.63 263.863 0, 240.090 6, 223.084 2 JE Fh R0 CigH1s0s  JEAb
32 2318 M+H 389.1232 389.1236  0.38 357.1075,269.074 6, 105.045 0 542 L IR R Y CooH2o0s AR
33 2322 M+H M+Na 4181266 4181264  0.60 281.0876,173.1167, 123.059 1, 119.060 1 H 52 CaH209  #5EZ
34 2389 M—H 253.0490 253.0501 —4.55 253.8330,225.9545 KEmLS CisH100s K3
35 2452 M+H 2850749 285.0763 -2.84 149.0498,121.5305, 107.0722,93.698 7 K#i & RIS CieH20s K&
=5 APCMMHN\RREZXES AT AN
Table 5 Metabolic components in blood of APCM™* mice after intervention of Dachengqi Decoction
B tmin IAET DZT’]” /”)E I%m,f (X‘?ﬁs) REBT () A BER A
1 803 M—H 243.0288 243.0293 -2.3 226.9366, 153.894 3,151.0420 fih iz &Mt 234k CisHgOs  AHSE
2 1090 M—H 447.0928 447.0927 0.1 271.9664,255.0701,237.9616 K% B AR E L E ISR 4 CaHo0n  FR5E
3 1180 M-+H 8032253 803.2246 0.9 611.2469,510.3006,451.1517 I EZREWEHMMBIET  CuHeOn #HSE
4 1388 M—H 461.0698 461.0720 —2.2 285.1052,260.8193,239.444 7, X ERENEHMMIET  CuHOn 5L
225.086 4
5 1402 M—H 4451108 4451135 -05 269.0783,125.9406 FHENEERERMAPET  CoH2O0w K#
6 1440 M—H 487.0847 487.0877 -4.1 445.8174,437.7908,341.8180, ZMkfk K ##-8-O-p-D-MtMH CosHo02 K&

290.870 0
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