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Abstract: Objective Based on UPLC-Q-Exactrap Orbitrap MS/MS technology to identify the chemical components of Munronia
henryi Harms, combining network pharmacology and molecular docking technology to study the mechanism of Munronia henryi
Harms in treating rheumatoid arthritis. Methods UPLC-Q-Exactive Orbitrap MS/MS technology was used to identify the chemical
components of Munronia henryi Harms. Using the Swiss database to screen and predict targets, obtain disease targets through databases
such as Gene Cards, OMIM, TTD. Take the intersection of the two targets, constructing a target interaction network using Cytoscape.
Using the Online bioinformatics analysis and visualization cloud platform for GO and KEGG analysis. AutoDockTools 1.5.7 software

was used to simulate the molecular docking between the compound and the core target. Results 63 Compounds were derived, 42
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compounds were screened, and 37 compounds were predicted to target. 338 drug targets, 1 889 disease targets, and 154 intersection

targets were screened out. GO analysis and KEGG analysis indicate that Munronia henryi Harms can exert therapeutic effects on

rheumatoid arthritis through multiple biological pathways and pathways. Molecular docking shows that Munronia henryi Harms can

stably bind to targets targeting rheumatoid arthritis. Conclusion Munronia henryi Harms can treat rheumatoid arthritis through

multiple targets and pathways, providing a reference basis for subsequent disease research and drug development.

Key words: Munronia henryi Harms; theumatoid arthritis; network pharmacology; molecular docking; mass spectrum; limonoids
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Table 1 UPLC-Q-Exactive Orbitrap MS/MS comparison results

K IY 1k

B PR(E m/z SENNE m/ziR ZE (B m/z te/min

W

munronin Al C28H32010 [M+H]*

munronin Gl C2sH36011 [M+Na]*
munronin C[7] C31H3s012 [M+H]*
munronin B[] C33H42011 [M+Na]*
munronin E1 C32H42011 [M+Na]*
munronin DI C32H40012 [M+H]*
munronin HLel C3oH3609 [M+H]*
munronin Q€ Ca1H3s09 [M+H]*
munronin P! C34H42010 [M+H]*
munronin 1171 C32H40011 [M+Na]*
munronin J&7] C3oHx07 [M-+H]*
munronin St C26H420s  [M+Na]*
munronin Ol C2oH360s [M+H]*
munronin F[7 Ca1H3s012 [M+H]*
munronin M7 C3x3H420s [M+H]*
munronin NI C32Hu0s [M+H]*
nymania-3[°! Ca1H3s010 [M+H]*
nymania-4[! C33H42012 [M+Na]*

amotsangin Al
munronoid O]
mulavanin Al€]
mulavanin B[
mulavanin C[6
munropin C[Y7]
munropin D[]
munropin E[17]
mulavanin E[16]
munropin FI7]

C3sH44010 [M+H]*
Cs1H3s011 [M+Na]*
CssH42012 [M+Na]*
CssH42012 [M+H]*
CaiH40011 [M+K]*
Cs1H3s0u [M+K]*
C29H38010 [M+H]*
C29H3s011 [M+Na]*
CssH44011 [M+H]*
C33H4s011 [M+Na]*

mufolinoid C[8l CaiH40s [M+H]*
1,3-diacetyl vilasinin[d] CaoH«x07 [M-+H]*
mufolinoid HIe! C2H3606 [M+H]*
munrolin K19 C33Hu0s  [M+H]*

529.206 8 529.208 3 2.8 6.51 511.197 8, 493.280 6
571.2150 571.2142 -14 6.47 511.195 3, 407.182 3
603.243 6 603.246 4 4.6 6.38 543.224 6, 483.203 3
637.2619 637.264 8 4.6 5.39 619.3405, 601.268 0
625.2619 625.264 1 3.5 7.16 607.290 4, 589.266 9
617.2593 617.262 3 4.9 7.20 557.2397,497.217 8
549.2330 549.2359 5.3 5.53 481.1870,421.221 6
555.2589 5552581 —1.4 8.99 494.326 7,476.330 8
611.2851 611.2878 44 9.48 551.227 8,491.301 0
623.246 3 623.2485 3.5 7.67 605.274 8, 589.266 4
513.2847 513.284 8 0.2
457.2925 457.2947 4.8
481.258 5 481.2587 0.4 8.70 463.268 3, 403.247 5
603.243 6 603.246 3 45 6.41 585.270 3, 567.222 3
567.2952 567.2949 0.5
557.3109 557.3109 0.0 7.84 539.2295, 521.216 7
571.2538 571.2537 0.2 6.22 553.2437,535.218 3
653.256 8 653.257 8 15 6.19 635.270 6, 575.250 6
613.300 7 613.301 2 0.8 7.20 553.300 8, 535.212 2
609.230 6 609.232 7 3.4 6.98 591.2457, 531.296 3
665.256 9 665.259 6 41 8.29 647.336 7,629.294 4
643.2749 643.2775 4.0 7.03 625.227 8,607.241 8
627.2202 627.2185 2.7 7.10 609.2330,591.273 4
625.204 6 6252029 2.7 6.93 607.332 1, 589.300 9
547.2538 547.2558 3.7 5.08 529.208 4, 511.197 6
585.230 6 585.233 3 4.6 7.57 567.263 2, 549.209 8
641.2956 641.2977 3.3 8.28 623.248 7, 605.127 6
639.2776 639.279 2 25 8.52 621.267 2,561.378 4
557.2745 557.276 5 3.6 8.51 539.129 8, 479.245 3
513.2847 513.2843 0.8
469.258 5 469.259 8 2.8 8.37 409.163 4, 391.247 0
569.3109 569.3111 0.4

11.32 453.339 8, 393.211 2
11.58 439.359 1, 421.294 2

10.19 549.343 0, 489.320 2

11.31 495.2741,477.284 6

10.68 509.289 7, 491.243 3
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KTE MUY 7313k B A m/z SEIME m/ziR 7B miz tz/min -y
1-O-tigloyl-1-O-debenzoyl ohchinall®®  CasHs20s [M-+H]* 567.2952 567.295 4 0.4 9.94 507.200 1, 489.359 4
munrolin C[t9l CazH4209 [M+H]* 571.2902 5712905 0.5 6.80 511.290 6, 493.282 1
munrolin M[9] CasHaOs [M+H]* 569.3109 569.3111 0.4  10.62 551.358 8,533.347 2
munronoid JI20 CazH4209 [M-+H]* 571.2902 5712902 0.0 6.99 553.245 3, 535.305 4
mufolinoid FI:8! CasHsoO13 [M+Na]* 713.3144 7133170 3.6 8.81 695.306 7, 677.261 3
mufolinoid O[] CaiHaOs [M-+H]* 561.3081 561.3061 —3.6 6.15 501.213 4, 483.202 9

munronin ALl
mufolinoid N8l

Ca7Hs50014 [M+Na]*
C32H42011 [M+Na]*

munronoid C[2l CaoH4009 [M+H]*
munronoid 11201 CaoH4007 [M+H]*
munronoid 1129 C3oHx07 [M+H]*
mufolinoid Sl C3oH4207 [MA+H]*
mufolinoid GI8! C3oH3s07 [M+H]*
chisocheton FI] C2H3s0s [M+H]*
mufolinin B[4 C3oH3s07 [M+H]*
munronoid DI?% C3oH00s [M-+Na]*
mufolinin C[8] C2sH3s0s [M+Na]*
mufolinoid 11! C2sH3:06 [M+K]*
munronoid G2 C3oH3s0s [M+H]*
mufolinoid Ue! C2H3s0s [M+Na]*
mufolinoid T8l C3oHu07 [M—+H]*
mufolinin DI C3oHx00s [M+H]*
munronoid H% C3oH00s [M-+Na]*
mufolinin A C3oH3s0s [M+Na]*
munrolin Al C3oHx00s [M-+H]*
mufolinoid V€l C3oH3s0s [M+H]*
trichilinin(ie] CaoHaOs  [M—+H]*
munrolin L1 C3oHx0s [M-+H]*
munrolin G C3oHx00s [M+H]*
zaphaprinin P[22 C32H42012 [M+Na]*
protoxylocarpin H[? C32H460s  [M+H]*

7413093 7413082 -1.5 7.10 723.323 3,705.3138
625.2619 625.264 2 3.7 8.10 565.2455,505.281 1
5452745 545.276 6 3.9 7.27 485.328 4,425.253 1
535.266 6 535.268 1 2.8 8.81 475.3170,415.2419
513.284 7 513.286 2 29 8.46 453.169 4, 393.265 5
515.3003 515.3000 0.6
511.2690 511.2695 1.0 8.73 451.268 4, 391.362 6
4552792 4552790 0.4 9.34 395.2790,377.2318
511.2690 511.2700 2.0 8.87 451.268 3,391.248 6
529.2796 529.280 2 11 6.86 469.2417,409.257 7
491.2404 491.2418 2.8 9.17 473.3654,413.269 3
505.198 7 505.200 5 3.6 3.88 445.1122,427.1773
527.2639 527.264 4 0.9 8.36 467.208 9, 407.242 3
493.256 1 493.257 7 3.2
517.316 0 517.3175 29
529.2796 529.2799 0.6 6.85 469.334 5, 409.257 8
551.2615 551.2591 4.4
549.2459 549.247 8 3.5 9.56 531.3332,471.3489
529.2796 529.280 2 11 6.75 469.187 7, 409.221 5
527.2639 527.266 2 44 8.03 467.208 4, 449.253 1
529.2796 529.2811 2.8 6.89 511.234 3,493.281 4
529.2796 529.2793 0.2 6.87 511.2346,451.176 5
545.2745 5452748 0.6 7.79 485.2911, 425.252 4
641.256 9 641.258 9 3.1 6.46 623.2709, 605.253 4
517.258 4 517.2566  —3.5

10.83 455.355 1, 305.332 4

10.67 475.326 1, 457.234 2
10.57 457.369 8, 397.214 7

12.02 491.300 9, 431.278 7

11.24 499.321 5, 439.047 2
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Table 2  Basic information on the 37 compounds
hi's wEY
Z1  munronin A
Z2  munronin C
Z3  munronin D
Z4  munronin F
Z5  munronin
Z6  munronin O
Z7  2b,3b,4b-trihydroxypregnan-16-one
Z8  scopoletin
Z9  4-hydroxy-3-methoxybenzaldehyde
Z10 4-hydroxy-3,5-dimethoxy benzoic acid
Z11 munronoid D
Z12 munronoid I
Z13 mufolinoid S
Z14 mufolinoid G
Z15 mufolinin B
Z16 chisocheton F
Z17 mufolinin C
Z18 mufolinoid |
Z19 1,3-diacetyl vilasinin
Z20 mufolinoid H
Z21 munronoid G
Z22 mufolinoid U
Z23 mufolinoid T
Z24 mufolinin D
Z25 munrolin K
Z26 1-O-tigloyl-1-O-debenzoylohchinal
Z27 munronoid H
Z28 munrolin C
Z29 munrolin M
Z30 mufolinin A
Z31 munronoid J
Z32 munrolin A
Z33 mufolinoid V
Z34 trichilinin
Z35 protoxylocarpin H
Z36 munrolin L
Z37 munrolin G

pe i FEMIBIERAT 5

El2 #HPYSKEHRIEES
Fig.2 Intersection of drug and disease targets

(P<0.05). TEMEGTFa R EEm 10 4
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Fig. 3 “Compound-target” interaction network diagram
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MNEIEBRTE R ESE; munronin F f1 IGFW 454, 23
LRI HIS-121 @B IE A B 11 A2 F0 12
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Fig. 4 PPI network diagram of Munronia henryi in treatment of rheumatoid arthritis

e 3L g N=F B Y = N - Ny
Fx3 BEIEPERTEREMEXDB RN XHELSER R7 1 2.3 5 THR-62. ARG-207 SR T i 20«
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response to xenobiotic stimulus.
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signal transduction
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plasma membrane.
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transmembrane receptor protein tyrosine kinase activity. =
identical protein binding T
peptidase activity.
enzyme binding
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protein serine/threonine kinase activity.
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5 GOE&EHN

Fig. 5 GO enrichment analysis
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