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Abstract: Objective To investigate the differences of hepatorenal toxicity and mechanism of detoxification before and after vinegar
of n-butanol fraction of Phytolacca acinosa based on metabolomics. Methods UPLC-Q-TOF/MS was used to study the composition
changes of n-butanol fraction of P. acinosa before and after vinegar preparation. After 28 d of mice ig n-butanol fraction of raw or
vinegar-processed P. acinosa (27, 54 mg/kg), the difference of hepatorenal toxicity was assessed by serum biochemical indexes and
pathological sections; The data of serum were collected by UPLC-Q-TOF/MS; Through QI, HMDB and MetaboAnalyst 5.0, the
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differential metabolites and metabolic pathways related to the processing and detoxification of P. acinosa were searched. Results The
content of some saponins in vinegar-processed P. acinosa was significantly decreased, and abnormal increase of liver and kidney
function indexes caused by raw product could be significantly reduced. The results of pathological section showed that pathological
changes of liver and kidney tissues in raw product group were more obvious than those in control group; The degree of pathological
changes was significantly reduced after vinegar-processed. The pathway enrichment analysis showed that metabolism of bile acid may
be closely related to the detoxification of vinegar-processed P. acinosa; Further semi-quantitative analysis of bile acid showed that
vinegar-processed P. acinosa could improve the decrease of conjugated bile acid content and increase of secondary bile acid content
caused by raw products, thereby improving the metabolic disorder of bile acid. Conclusion The raw P. acinosa has hepatorenal
toxicity. The content of saponins and toxicity were significantly decreased after vinegar-processed. Its mechanism may be closely
related to the improvement of bile acid metabolism disorder.
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UDCA) XS (b5 128-13-2, &R 3=98%)
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I CHE S 640-79-9 ) . H & M A HE B2
(glycodeoxycholic acid hydrate, GDCA) XfH& N, (4t
5 360-65-6) -1l % AU IHEZ (taurochenodeoxycholic
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AL Leica 2A7)); E200MV BV R4S (7
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fili IE T BESBAL PN 2% 1 mg, €A 2 1 mL,
12 000 r/min &0 10 min, HX 3 AR,
222 %M Waters Acquity UPLC HSS T3 (&
WA (100 mm X 2.1 mm, 1.8 um), FBHHHN 0.1%
HERKIFR (A -0.1%H RN (B), BhIEDEN:
0~8min, 18%~33%B; 8~13min, 33%~90% B;
13~20 min, 90% B. ¥ 40 C; B E 0.3
mL/min; #FEE 1 pL.
223 JFiE&M SRH BSIE IR, HEaE RS
PO BE (MSE) #58, 1F. 6 & PR, |
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2.3 TP ERED

ANERERPETIFE 1 JEG, BEALS o0 2 AR
ARG, SR (27, 54 mg/kg) AL RIS R
R m7E (27, 54mgkg) 4, F4 10 H. %
YRPH ig AN ZEY, XHHR4 ig 5% CMC-Na ¥&3
1 %/d, ESE28d.
2.4  [MESE NIRRT

KRG )a, HHRFZE 50 (70 mg/kg) BeA EhER
FERIRTESNR (5 mg/kg) MR/ RREEUM, SREEF]
IR RIRF B 2N, 4 °C. 3000 r/min 250
20 min, HFJEIMIE, KA AT ACR T
FAIRA L F40 (alanine aminotransferase, ALT).
RERIRBILFE %M (aspartate aminotransferase ,
AST) #HPE MR Z % (blood urea nitrogen, BUN)D.
IMiEVIEF (serum creatinine, Scr) 7K°F.
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293 mm B, ARG, EHRAKRUKH
Peid 2, B RE CBERL K, =T IR ER- A0 (1
1, 56~58 ‘C) 30 min, #A/51R T AkE+ 40 min,
AP, fRaAHE, 2R, 5
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i

A-positive ion mode of n-butanol position of P. acinosa B-positive ion mode of n-butanol position after P acinosa vinegar preparation C-negative ion

mode of n-butanol position of P. acinosa D-negative ion mode of n-butanol position after P. acinosa vinegar preparation

Bl MrEESRIRET B ETRE

Fig.1 Total ion current diagram of n-butanol position before and after P. acinosa vinegar preparation
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3.2 MEEWSH WHEZ, BMHETAORE A A Al i Pl AT S 2 AT A

mE 2 fios, SOIR4E, wkEMeE e SARERREEL, MARROR, AMARTERE, dk
FIEAR ST = S o ALT. AST 357 &% BUN. k)& BBl SO REANARIZA, SR 4 IR, A8 il v i
Scr 7K (P<<0.05. 0.01), RGN ERSEMYE  ®AIEH AR AT REL, R ™=,
TheEeHs, MERGES & R T AT SETE  MRR, BBEAA L, Hh i ik el 28 0 40 M i,
TIReFehR T (P<<0.05), FFEFEHM. felizinz, MMIAIURERE ™, FHRfh ™,

*1 EBRTRAEMEEERIEET BERMIK S 2

Table 1 Analysis of components in n-butanol position before and after P. acinosa vinegar preparation in positive ion mode

o ., A ¥ i = m/z . ~ U THI AR
5 mmin P WEE BAET (i) T T
1 10.18 CaH7022 10184985 1019.5063 1019.5618 1020.0605,997.5637,857.2558 miki2H I 1027 541
2 895 Cs4HseO24 11185509  1119.5587 1119.5613 957.5267,795.4390 HEEEF R 594 527
3 7.33 CuHesO16 8124194 813.4273 8134261 836.4125,651.361 0 HREREF 3745 1613
4 735 C3sHssOn 650.366 6 651.3744 651.3610 605.3311 PR E 50 362 48 620
5  9.61 CxHeO16 826.4351 827.4429 827.4413 850.426 6, 665.389 1 ik ETF A 41320 38715
6 3.96 CisH74022 10024671 10034750 1003.4734 841.4186 WkEEE M 540 491

*2 DBETRAEMEEGRIGEIET BRMIK S 2

Table 2 Analysis of components in n-butanol position before and after P. acinosa vinegar preparation in negative ion mode

. X o F m/z s V& TR AR
== ~ 2 X I
WS wmin AERX T wn  wmwm smem  TAT ) e Hn wm
1 934 CuxH7s022 10184985 1017.4906 1017.4981  1017.4935,6971.4893 kS T 1 2261 1974
2 895 CssHssO24 11185509 11635431 11635531 1117.7528 Pk R 333 301
3 732 CaHeOws 8124194 8114116 811.4135  857.4199 [ElGE=503 3795 1334
4 831 CysHs«Onn  650.3666 695.3588 695.366 6  649.353 9 Fik B E 441 100
5 9.62 CoHeOrs 8264351 8254273 8254265  871.4336 HkEE A 1622 1355
6 9.79 CssH74022 10024671 1001.4593 10015001  808.824 2 PkGEIFM 1675 1356
800 ~ 10 25
7 600 EO 8 520
S 400 & 6 =] g b
= s 4 E 101,
2 200 % 2 g 5
m
O 0 e 0 - I e
X 27 54 27 54 R 27 54 27 54 X 27 54 27 54 W 27 54 27 54
B fh/(mg-kg ™) A fb/(mg-kg™) Bt f/(mg-kg ™) 2B f/(mgkg™) BEdh/(mg-kg ") Ed/(mgkg ) BER/(mg-kg ) ZE R/ (mgkg ™)

SRR "P<0.05 "P<0.01; SHHFIFEMEMALR: *P<0.05
"P<0.05 *P<0.01vs control group; *P < 0.05 vs raw product group with same dose group
2 FEBEEESIRTE X NRIUEELIRIRNSEN (Xts,n=4)

Fig. 2 Effect of P. acinosa before and after vinegar preparation on serum biochemical indexes in mice (X s,n=4)

o

il

Xf g A 27 mgkg™! A2t 54 mg-kg™! fifidh 27 mg-kg™! [
3 RENRIFRFIETE (HE, X100)
Fig. 3 Pathological changes in liver of mice in each group (HE, x 100)

f 54 mg-kg™!

p=t
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RANIEF:, FNEHRI TR, WAEBRIIR G S5 4

HA R

3.4 MERHEFHERMESIH

W 5. 6 fow, SAEMALLCEL, BE 4L i
AR S IR SR BT, 0 W T i e i 5 250 1
it 3 BRI R AL

X I

A 54 mgkg!

o g8

B4 FHEPMREBIEFEETN HE, X100)

fiti i 27 mg-kg™!

fig i 54 mg-kg™!

Fig. 4 Pathological changes in kidney of mice in each group (HE, x 100)

® _‘ﬁhh‘_““—" """'_'_’”_‘————__ ® ifi it 27 mg-kg™!
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& o1 ® |
151171 T Tt
-~ )
—-80 —40 ¢ 0w, 0 1o 20 30
PC1 (73.9%) PC3 (6.2%)

5 FBEERFIRTERY PCA B5E

Fig. 5 PCA score of P. acinosa before and after vinegar preparation
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g | °
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o 0% ?
@) o @& S
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—40 0 40

Component 1 (40.6%)

50 =ttt —-——‘—'—____,_4,_,_.—-
S a0 QL] emf 27 mgkg
i\l\. 30 o fif it 54 mg-kg™!
< S o i
r iy
: [P . .
5 0 o 27 mg-kg
% _ 0 2Ll 54 mg-kg™!
s —10
© .
—20 11 L]
=301 T
— =
=15 o 15 30 3 0 5 10

Component 1 (40.6%)

6 MIFLEEHIRT/EEY PLS-DA 155

Fig. 6 PLS-DA score of P. acinosa before and after vinegar preparation

Component 3 (2.5%)
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I Progenesis QI Hcf41 1745
LR, R R mi A

MS/MS F B 5 HMDB ##& % Chttp://www.

, ik VIP>

HMDB.ca) #H47HEXF, #fe B EmARuY. e
50 FBEARMIY) (K 3D, Hrp 11 FONAER .

*T 3 BEEYKREIRCYEIRR
Table 3 Identification of potential biomarkers

= aeA
B min TUATH i D REET M) vIp
5 & (M)
1 1193 391.2843 CasHugOs UDCA HMDB0000946 353.201 1 1.213 694
2 15.05 3912831 CouHugOs DCA HMDB0000626 397.226 6 1.131 208
3 1156 4072793 CasHuoOs CA HMDB0000619 411.304 3 1.398 561
4 957 4072792 CauHaOs o- IR HMDB0000506 407.282 9 1.375 725
5 1023 407.2796 CauHuOs B-RARR HMDB0000415 407.290 2, 407.270 9 1.051 671
6 12.04 4486154 CaHsNOs GCDCA HMDB0002579 449.148 3 1.524311
7 1323 4486154 CaHuNOs GDCA HMDB0242414 447.134 5 1.460 057
8 1136 4982898 CasHasNOS TCDCA HMDB0000951 498.288 4 1.751 828
9 1198 4982891 CyHuNOsSNa® TDCA HMDB0000896 498.259 4 1.622 557
10 912 5142844 CasHasNOsS TCA HMDB0000036 514.283 4 1.541 934
11 891 4982894 CHssNOeS:H.0 TUDCA HMDB0000874 498.289 7, 499.294 6 1.426 311
12 183 1732343 CuHuN: 3-ZHRAE A HMDBO0035762 172.990 5, 173.762 1,93.034 4 1.065 732
13 061 1451812 CoHioNa Ml k-3 ! ffz HMDB0029740 145.097 5 1.379 137
14 126 2312273 CipHiN:Os M| Wk-3- 2B H 2R HMDB0240661 143.951 5, 151.040 8,230.9973  1.118 717
15 430 144.1500 CoHNO 35 HMDB0029737 144.898 1 1.230 908
16 527 2010224 CsHio0sS 4-cthylphenylsulfate HMDB0062551 201.022 1, 121.065 9 3.734 253
17099 969599 H0:S TR HMDB0001448 96.952 6,97.087 9, 251.032 6 2469 673
18 3.01 187.0062 C7Hs0sS XTI R 2R HMDB0011635 107.049 9, 187.005 7 3.536 691
19 175 189.1640 CuHn 2-methyl-2-phenyl-undecane HMDBO0013820 109.028 8, 188.985 5, 189.9822  1.471 172
20 343 2060816 CuHiNOs N-ZB-L-EHER HMDB0000512 206.081 9 1.867 215
21 2501 2489723 CoHsCipOs 3,5-dichloro-4-hydroxy-2-methoxy-6-methylbenzoic ~ HMDB0033822 248.973 0 1.113 981

acid
22 122 261.0084 CoHiO7S BB HMDBO0011719 137.059 7, 181.0523,261.0102  1.383 158
23 2181 3012169 CaoH30: e SN HMDBO0001999 301.217 1,257.2270,203.1792  1.883 494
24 2250 3272554 CioHa604 MG[0:0/16:1(92)/0:0] HMDBO0011534 327.2327,395.224 1 3.026 637
25 1044 3350598 CigHi606S 3-hydroxy-2-(3-methoxyphenyl)-5-sulfino-3,4-dihydro- HMDB0127797 335.059 2, 255.1020, 121.0289 1780 826

2H-1-benzopyran-7-olate
26 2242 3532333 CaoHuOs prostaglandin F2a HMDBO0001139 353.142 8 2422 881
27 1371 3782411 CisHisNOsP DR -1 HMDB0000277 78.958 9 3.039 077
28 2290 379.1579 CaoHzs0sS AR HMDBO0015613 379.153 9, 335.167 5,333.154 3 3.541 157
29 2252 3954278 CyHsO 25-FH-1- = TNk HMDB0029994 327.232 8, 283.243 3 1.924 151
30 1159 453.2664 CasHisOs withanolide B HMDB0030020 407.280 3, 411.304 7 3.197 343
31 1722 4803092 CxHasNOP lysoPC(15:0) HMDBO0010381 224.068 8, 255.232 3,480.3092  7.375 754
32 899 497.1689 CxuHiOn eucaglobulin HMDB0036742 497.288 9, 117.930 0 1.999 479
33 1633 5043094 CasHasNOP lysoPE[0:0/20:2(11Z,147)] HMDB0011483 504.309 6 5.468 718
34 1925 7464715 CxsHeNOp AR HMDBO0015342 747.586 4, 687.545 7 1.367 933
35 2396 8025596 CiHsNOwP — PS[15:0/22:1(132)] HMDBO112335 802.560 3 17.905 71
36 13.64 873.7889 CssHioeOs TG[14:0/15:0/24:1(152)] HMDB0042105 459.201 2, 365.342 5 3.783 932
37092 89.0240 C3HsOs 22-ZE AR HMDB0034260 89.025 4, 92.930 7 1.233 738
38 1.59 159.066 1 C7HuOs 2-0-methyl-L-fucose HMDBO0033789 161.897 8, 74.0247,75.0252,  1.182015

89.0252

39 4.03 163.0608 CsHuOs AR HMDB0000107 162.893 0, 161.894 6, 164.8930  1.514 657
40 174 1780500 CoHiNO4 Ktz HMDBO0000181 134.067 3, 178.051 3, 132.046 4 1.205 982
41 181 189.1644 CiHuO 2-BEHEEI HMDB0032215 109.028 1, 191.066 1,109.028 1 1471 171
42320 204.0658 CiHisNOs N-CB-L- B AR HMDB0000866 205.071 4, 158.060 7 1.891 541
43 342 206.0816 CiHisNOs (25)-2-amino-3-(4-hydroxy-3-methoxyphenyl)-2- HMDBO0142154 206.081 9, 207.088 2, 187.848 6 1.867215

methylpropanoic acid
44 170 2450119 CoHpOsS 3 HE-A4-B IR 2 TR IR 5 HMDB0000559 245.012 1, 183.0659, 165.0548  1.113516
45 070 2489596 CiHoCiOS: 5-(4-chloro-3-hydroxy-1-butynyl)-2,2"-bithiophene ~ HMDB0033269 112.984 8,248,962 0,316.948 0  2.230 621
46 1035 249.1141 CiaHxOs kamahine C HMDB0038935 248.972 8, 112.987 8 1241713
47 2181 3012169 CaHxO3 5,6-epoxy-8,11, 14-cicosatrienoic acid HMDB0002190 301.217 1,203.179 2,257.2270  1.999 045
48 5.61 321.0432 CisHis07S {3-[2-(3,4-dihydroxy-5-methoxyphenyl)ethyl]phenyl} HMDB0129929 321.043 8, 241.086 5, 121.0289  6.337 793

oxidanesulfonic acid
49 23.06 329.2483 CxnHie03 2-F8k-6-+ B AR H R HMDB0029683 328.248 5,397.2329 1.850 637
50  4.04 3331123 CuHxOs HERC HMDB0030234 333.012 3, 253.051 0 1.468 792
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