¢E % 2020498 H52% H 184 Chinese Traditional and Herbal Drugs 2021 September Vol. 52 No. 18 * 5589 «

ETEHEERHAFNRSERSNE R MR ER ISR

FhEA, EAHERT, YISE, 7O, R B, RS, B 9T
TLPEHEEZ K5 B ZHIRIEE S E SR =, L7 ME 330004

7 E: B ETHREREHSFEARELEA . WEEH MG (acute lung injury, ALD /N PIEMEARIE P12,

FRTT IR AT . FHRAT MIERNLE. T ADNR O AR Z MR AL B, EIAES A, g 4l
eSS B RE R AR AR R K VR AR L TR BRI AZE R s SR R A - AT R (R SRS B (UPLC-Q-TOF-
MS) V26T Y IR AR 4, 32 A 32 5320 Br Cprincipal component analysis, PCA) . 1E3Z fkfx /)y —- 3/ 4 5] 4 #t Corthogonal partial
least squares discriminant analysis, OPLS-DA) %5773 4k 2 s AU S AR R . £85R S0 REZH LU, B2 2H /) B i
FRH. RIEFR U RS (P<<0.01), i pi & bR F 3 (P<<0.01); SCUE @RV A 40l /v %-6 Cinterleukin-6,
IL-6). IL-8 FIJRE R FEA T--a (tumor necrosis factor-a, TNF-a) KPR T (P<<0.01), 1L-10 /K F 83 HK (P<0.01).
T H S 2L Yo R B 8 P S 2 A A P28 B3 A T AR %4 (P<<0.01). MR/ R 28 h E I BR . 8 TR AR 1 % A
BECE, AEEEL TN D-FABKS D-B MR HAE . SIS NIE BRI H) 2 M S R, VB PE A R e SR T e AR
TG RN g5 A RS RS I T A R IHE B AR ALL NSRS S SN, A BR B A U F 4
FAAL 22 e SR A R

XHEIR: SRR HE WK, FEERMAES RIEEREY

FEDHES: R2855 XHEIREE: A XEHS: 0253 - 2670(2021)18 - 5589 - 10

DOI: 10.7501/j.issn.0253-2670.2021.18.013

Mechanism of wine-processed Scutellariae Radix on acute lung injury based on
fecal metabolomics
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Abstract: Objective To investigate the effect of raw and wine-processed Huanggin (Scutellariae Radix) on endogenous
metabolomics of mice with acute lung injury (ALI) through fecal metabolomics technology, and explore the mechanism of clearing
upper-energizer dampness-heat of wine-processed Scutellariae Radix. Methods ALl mice model was established by
lipopolysaccharide tracheal infusion, difference in therapeutic effect of raw and wine-processed Scutellariae Radix were evaluated by
organ index, lung tissue pathology and cytokine levels in bronchial alveolar lavage fluid; UPLC-Q-TOF-MS was used to detect
endogenous metabolites, principal component analysis (PCA), orthogonal partial least squares-discriminant analysis (OPLS-DA) and
other metrological methods were used to find differential metabolites and metabolic pathways. Results Compared with control
group, indexes of thymus and spleen in model group were significantly decreased (P < 0.01), ratio of lung dry/wet weight was
significantly increased (P < 0.01); Levels of interleukin-6 (IL-6), IL-8 and tumor necrosis factor-a (TNF-a) in bronchial alveolar
lavage fluid were significantly increased (P < 0.01), and IL-10 level was significantly decreased (P < 0.01). Immune regulation and
inflammation inhibition effects of wine-processed Scutellariae Radix were significantly better than raw Scutellariae Radix (P <
0.01). Metabolism of amino acids and lipids in model group had significantly changed, raw Scutellariae Radix alleviated
inflammation by regulating D-glutamine and D-glutamate metabolism pathways and sphingolipid metabolism, wine-processed
Scutellariae Radix alleviated inflammation by regulating phenylalanine metabolism pathway. Conclusion Raw and wine-processed
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Scutellariae Radix alleviate pulmonary inflammation in ALI mice by regulating different metabolic pathways, which provide ideas

for elucidating the wine-processed mechanism of Scutellariae Radix.
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Fig. 1 Effect of raw and wine-processed Scutellariae Radix on levels of IL-6, IL-8, IL-10 and TNF-a in BALF of ALI mice
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Fig. 2 Effect of raw and wine-processed Scutellariae Radix on thymus index, spleen index and lung dry-wet weight ratio in

ALI mice (x+s,n=8)
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Fig. 3 Effect of raw and wine-processed Scutellariae Radix on pathological changes of lung tissues in ALI mice (HE, <100)
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Fig. 5 PCAscore plots of fecal samples of mice in different groups in positive mode (A) and negative mode (B)
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Fig. 6 OPLS-DA score plots (A, B) and corresponding model validation plot (C, D) of fecal samples in mice in positive and
negative modes
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Table 2 Different endogenous metabolites in fecal samples of ALI mice
X7 i BE

F5 twimin - ¥R BFER T WEE (X109 WHET (m2) EA S VIP
1 142 CsHoNOs  [M—H]™ 1460459  146.0461 13 129.0542,85.028 5 LAzl 217 1
2 188 CsHuNOS [M+H]"™ 1500583  150.058 1 -14  106.068 7, 77.037 8, 58.941 4,54.031 8 LEZR 173 |
3 207 CupHiNsOs [M—H]” 2820844  282.0845 02  239.0491,196.050 8 Bif 196 1
4 218 CoHuN:Os [M—H]™ 227.0674  227.0671 -09  184.0946,182.0786,166.0504,94.0319  2-WEKE 199 ¢
5 305 CHuNO, [M—H]" 1640717 1640718 0.8  147.0453,120.0615, 103.055 1 LARER 215 1
6 390 CuHuNO; [M—H]” 2030826  203.0825  —0.7  186.0555,159.039 2, 142.032 6 Lzl 202 1
7 1379 CuHgNO: [M+H]" 3023054 3023056 07  267.0951,240.0507,169.1915, 1411177 By 192 |
8 1661 CaHpO0, [M+H]" 3172475 3172474 -03  205.094 9, 173.055 4, 121.026 2 PR 133 1
9 1755 CauHwxO:  [M+H]" 3152319 3152318  —0.3  279.2660, 187.147 2,137.1330 i O
10 2155 CxHpO;  [M4H]" 3052475  305.2476 02  2451732,137.1300,57.058 4 FAETER 127 |

R LT PR TR

“1” means up, “|” means down
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Fig. 7 Fecal metabolic pathways analysis in ALI mice
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Fig. 8 Effect of raw and wine-processed Scutellariae Radix on differential metabolites in feces of ALI mice (x+s,n=8)
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Table 3 Different endogenous metabolites in feces of ALI mice intervened by raw and wine-processed Scutellariae Radix

BT

DR 27

K5 tr/min AT it Tl AR WEI(X107) BEHET (M) EAs
1 140  CsHuoN:0s  [M—H]” 1450619 1450618 -05 128,047 9, 102.080 2 L-AE Bhf 2
2 140 CiHe02 [MHH"  87.0441  87.0440 -0.7 69.060 0, 56.042 5 A
3 142 CsHiNOs [MH+H] 1300499  130.0498 -08 128.047°9,102.080 2 L-EAER
4 142 CsHoNOs [M=H  146.0459 146.046 1 13 129.054 2, 85.028 5 LAEm
5 143 CHINOSS  [M+H]" 1260219 1260220 05 108.952 6, 96.939 3 BRI
6 145  CoHgN [MHH" 1320768 1320767 -0.1 105.051 5, 103.054 3, 77.039 4 3-FR g
7 155  CsHgOs [M=H 1290193 1290193 -0.2 112.987 1, 85.029 2 Fr IR
8 155  CpHuNOs  [M+H]" 2100761 2100762 04 135.0831,100.0731,91.0578,65.0386 AKX ZFHEAR
9 189 CsHsNO: [MHH]" 1240393  124.0392 -0.9 74.014 1,54.033 2,53.038 3, 51.023 7 2-MLiE R
10 195 CoHuNOs  [M—H]" 180.0666  180.066 4 -1.0 136.076°3,116.937 0, 92.922 6 LB
1 207 CuHiNsOs [M—H] 2820844 282.0845 0.2 239.049 1, 196.050 8 Bf
12 218  CoHuN:Os  [M—H  227.0674 227.0671 -0.9 184.094 6,182.078 6,166.050 4,94.0319 2~ AR HF
13 305 CoHuNO2  [M—HJ" 1640717 1640718 08 147.045 3,120.061 5, 103.055 1 LARZR
14 328  CiHiNOs [M+H]" 1540499 1540497 -08 136.0400,108.0455,95.0113,78.0346  3-AHE-2-HHEFR
15 390 CuHuNO2  [M—H]” 2030826 203.0825 -0.7 186.055 5, 159.039 2, 142.032 6 LB
16 460 CsHNOP  [MHH]T 2300424  230.0424 01 132,067 8, 114.053 0 5-BARR bR
17 6.03 CsHsO [M+H] 1210648 1210647 -0.6 103.0575, 77.039 6,51.025 9 KOEED
18 960 CxHiNO/S [M—H]” 5142844 514.2850 1.2 496.2711,391.2820 ERTEE
19 1289  CxHuO: [MH+H] 4253414 4253414 01 271.2139,215.1750, 163.111 2 a-tEH =I5
20 1379 CisHaNOp  [M+H]" 3023054  302.3056 0.7 267.095 1,240,050 7, 169.191 5, 141.1177 Mz e
21 1475 CypHiNOs  [M—H]"  194.0823 1940822 -0.5 177.022 5, 176.034 9, 150.056 3 Equl
2 1661 CaHx0: [MHH]" 3172475  317.2474 -0.3 205.094 9, 173.055 4, 121.026 2 LR
23 1755  CauHuO: [M+H]" 3152319 3152318 -03 279.266 0, 187.147 2, 137.133 0 Al
24 2059 CisHyOo [M=HI 2772173 277.2170 -1.0 233.2273,59.013 8 a- T FRER
25 2155 CaHz0: [MHH]" 3052475 3052476 02 245173 2, 137.130 0, 57.058 4 iyl
2% 2184 CpHuO [M+H]" 3312632 331.2629 -0.7 257.1025,189.029 5,175,090 2, 135.0615  —+ Tl
21 286 CiHpOo [M—H] 2552330 2552327 0.9 211.024 2, 156.479 6 LR

SR S E AT, PR SN

RAGAFIC R . A TSI
2 unique to model group and raw Scutellariae Radix group; ° unique to model group and wine-processed Scutellariae Radix group; not marked as shared by

model group, raw and wine-processed Scutellariae Radix group
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Fig. 9 Fecal metabolism pathway in ALI mice intervened by raw and wine-processed Scutellariae Radix
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Fig. 10 Venn diagram of differential metabolites in feces
between different groups
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