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Abstract: Based on the strategy of metabolomics combined with bioinformatics, this study analyzed the
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potential allergens and mechanism of pseudo-allergic reactions (PARs) induced by the combined use of Reduning
injection and penicillin G injection. All animal experiments and welfare are in accordance with the requirements of
the First Affiliated Experimental Animal Ethics and Animal Welfare Committee of Henan University of Chinese
Medicine (approval number: YFYDW2020002). Based on UPLC-Q-TOF/MS technology combined with UNIFI
software, a total of 21 compounds were identified in Reduning and penicillin G mixed injection. Based on molecular
docking technology, 10 potential allergens with strong binding activity to MrgprX2 agonist sites were further
screened. Metabolomics analysis using UPLC-Q-TOF/MS technology revealed that 34 differential metabolites such
as arachidonic acid, phosphatidylcholine, phosphatidylserine, prostaglandins, and leukotrienes were endogenous
differential metabolites of PARs caused by combined use of Reduning injection and penicillin G injection. Through
the analysis of the "potential allergen-target-endogenous differential metabolite" interaction network, the chlorogenic
acids (such as chlorogenic acid, neochlorogenic acid, cryptochlorogenic acid, and isochlorogenic acid A) and
f-lactam allergens in the combination of the two may be mainly regulated by PLD1, PLA2G12A and CYP1AL.
The three upstream signal target proteins mainly activate the arachidonic acid metabolic pathway, promote the
degranulation of mast cells, release downstream endogenous inflammatory mediators, and induce PARs.

Key words: drug combination; pseudo-allergic reaction; Reduning injection; benzylpenicillin sodium for injec-

tion; metabolomics; bioinformatics

W 24 3 3t 7 (traditional Chinese medicine injec-
tions, TCMIs) & 3& [ G5 8 1) — 3£ 254, B A7 A=W A|
FH R v A P R S5 R 5, JFAE VR 7 O I LA 0 L JR%
G A iR S5 2 0 I SRk N VR T R
Wt 24 3 A 7R 2 T Y TR B R, AN R ) i TE
W H & 2, 45 b 25 50 1 2 e PR 2 B B ke, Hor
SR S B B B MR . AR 2022 4R [E K 2
st AN RSO M 0 AR SRR, T 2 AN R /A A
T 7 TCMIs 1 24.8%, Ho rp g ik S5 A /R ke A
115 97.1%. TCMlIs 51 42 HJ A RS B 3 252 245 W)
SN, F A H I O R U Y (allergic hypersensitivity
reactions, AHRs) #1251 8 ;x M (pseudo-allergic reac-
tions, PARs). AHRs #& HH % 3% ML il /- T 108 B B
Je O A 2 FR LA 7 T IR AR 7] 490 5 IS BT K A 1 I
2, T PARs 52 45 3F S L T A R SOS, — 3 1)
BWORBLHIASE o BF 582 B AE X TCMIs BT 51 K B AN B
Sy M7 R PARSs 7 B 77% Lh BT R T JE X
TCMIs 5% PARs ) RGEAIT 7T, BEWE NI IR 22 =V PR
W FIR L8 SRR .

HFF TVE S (Reduning, RDN) J& H 8 & ) —
KGR P RS, BATE G R D)
R, W R 3 B TR T BRI B RS i A 2
PSS R, B AT O RDN I B350 2 & 1R 0% 2
Jili % (COVID-19) 11297 77 £+, % RDN Il K B
JH 36 B (9 42 A, 5 5¢ RDN B FH AR 28 24 70 1A R ROBE
RIBWZHG 2, Kb K S8 MRE R EN TS
RRPUERBAH A R LKA Z L
KB, HRIE TR, F RDN F5 8 2= 904 2 EAT BC
FHIN, 638 50 5 7 AR A AN BSOS, 8] Gt PR DR 5

JRZ L IR I B 2 R DA AL R R B . (H T
TR BAETRIT N LS M Ak IR 2 T AR T A
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R . DRI, A — 3 6 FE (VB 78 SRR 5148 s HL i
RAS R AR F AL, 52 80 A 24 v 5 770 76 1 R
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AR 2H 2 25 5 A2 A I8 2 T O v 2 98 AE ML 1)
AR ARG ZH 27 1 A 1 T B R 24
AR RS 8 1 B ORER, i AEWE B 5
ZRIRIT B AR FBLEI SR AL 78 Bt 7 RS . RN T
IR B2 e AR 103 B b IR R R IS TR AR AREE, A
AU 7K T P58 MU R BB PR s AR i 1 (7] ]
AR B 4458 B AR F T A A 1 2k B AR I, T 2
NGy I B A R 4 2 M AR IR L 2
RGERE T TR N UEPEAC S P 7K1 R B2 0 K e
HERRUS R AR e T KA R R B S
R A TR AR, 2R 40 VP4 RDN BK & 5 % R R
(penicillin G, PG) 5l i B AL FE, I H 5 Ho 2454
B N 2R A 8 T PARs; H Uk, il X RDN Al PG 7R
B VE S A % 8, T MirgprX2 2 AR K 23 1 5
FEALI I, SRS B BE A T AR B ESER . &
J&, ) 24 2 s il A P AT B T A SO ] 3 O
I VDR AR, JF 45 A ARG 45 4 B ) 2 T 7E B
JiF - AR - N R PR 22 R AR A HLIN 4%, RIR N AT
RDN 5 PG Bt A 51 & PARs [ 9 J5i 2L fitt K 1 F AL il 32
PETHE.
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= 32 HMEPE o i )5 A4 (specific pathogen
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free, SPF) 2% Sprague Dawley (SD) K fi, & & 200~
210 g, M B b mt4E R L SR S MR G IR 2~ 7], A2
YFATIE 5 SCXK (57) 2016-0006. f#+F 12 h /B 7% 15,
H S EOK, FRERE 22~24 °C, {1 50% + 10%.
56 B P4 B R IR R H S 2 K2R AR — B R R B AR B
P (b5 YFYDW2020002).

ARmERA AT QL REGEZD A
PR F], L5 1910277096), 15 T B 20 (HEAbHI 245 8%
WA IR AT, 5 F9042114), 0.9% SALNE SR (T e
RMEZG AR A 7, LS A20021902B). L7 (iR
LT AR A PR A 7], 15 D2114027, 2672 99%).
IR (b ntd Rt SR AR AR, #65 1308751). HIEE
(#£511092007019) 1 Z i (4t 5 JA100630) a4l
R, S0 E B e e & A F] . 20K (histamine, HIS).
*MA 4 3 (complement component 3, C3) #MA 43 5
(complement component 5, C5). %)% ¥k 25 A E (immu-
noglobulin E, IgE). % & ¥k #& 4 G (immunoglobulin G,
IgG)- e E Bk & 4 M (immunoglobulin M, IgM) (#t*5 43
5l N ZC-37667. ZC-36437. ZC-36436. ZC-37001 . ZC-
37002.ZC-37006) 4t H bl AR A R A .
41 % 4 (interleukin-4, IL-4). 98 2K 3E K F « (tumor
necrosis factor-a, TNF-a). 7] ¥ M K ufi #hMk & & )
(soluble terminal complement complex C5b-9, sC5b-9)
(65 2 51 N LV20296 . LV20497.1LV20923) ¥ H |-
ERENTEWMEARE R AR . SRR (s
CHB201114). #7 &t Ji 1® (#t 5 CHB190217). & &% Ji
I (#t'5 CHB180905). 7 2% J5i Ik A (Hit5 CHB201114).
4 5 R B (it 5 CHB201228). # 4 i /R C (It 5
CHB210104). MIHERR (k5 CHB201217) 46 T (it 5
CHB201129).Wré¥dfb S (fit5 CHB201217) AR HL
1 (k5 CHB180111). 3% Je V- & (#t5 CHB201202)
06 B R v v B AR MRS A BRA |, HPLC 3 > 98%;
R (S W16J10H79928, HPLC > 97%) LI HE 1
(#t 5 P30J9F64637, HPLC > 95%)- it J& “F- I JiH XUk F
(#t'5 P27S10F96112, HPLC = 98%) -+ g iE 44
BHEAE R AT T (5 18012310, HPLC = 98%) I
H AR AR AR A R A A .

{88 Waters Acquity™ UPLC i #H & 4t (3
Waters A 7); Xevo G2-XS Q-TOF Jii it 1%, i A Lock-
spray #% 1, ESI & FJ&, MassLynx v4.1 Jii it T{Euh (38
Waters A &); T /15 2 — BT R (B LR #I-4C
FZ M, 85 XS105); MRIE G X md & 0l (L7
HRF A3 IR A 7], A5 Neofuge 1600R); i fig 12 5]
2% (fEE IKA®A &, 5 Vortex Genius 3); 4= H B bx
A GEER R R BHE A |, 245 Multiskan FC).

DHES5H 2 A KRIEN RT3 KRG, %5
WL 7R 155 XTI (Control) 41 . 75 8 R SR (PG)
4 T IES W (RDN) 4 HE R IES W 5 g 7
VE SRS A (PGHRDN) 41, 541 8 K . PG 411 RDN
253 51 LL 100 mg kg A1 1.8 mL-kg™ 19 PR 25 2k 7] 2
FR kR B 45 245; PG+RDN 413% 38 SEPRéh 2 AR &
Jo R BRI T SRR TSR AT K. SIag
TR 25 HAR R S 3 A — 3

HHAEEIFHIARE A E MR L RS A KR
30 min PN AN BRI AR, SR F H1 Li SR 19
RGVEAT BOER . & RRAY S d M (T B
PE AR RS IR B FE AR TR T WP 3 R 0 93—
TORER; 173 —HNERIFAE S R0 Sk 30 J) Bl R 4% 5 2 40—
W A 28 386 0, B R MERD, TS B8 3 4 - B, IR A
M, T A0 AR KA 4 70—, 52 BUR Bl 48 )5 TG s
31, 58 -F0T . RERVES LB VEREAT

HEERMmMEEFREN KRWP2E, DSHH
0.75 g-kg' I 7 & R EF, v B BR 2L 26 H 9 mm H A2
HALEHBY N AR IERRE, 2 3 A & st 3
5 EDTAK2 [ 15k 347 I8 32 3 fiCR i, +
3 500 r'min” iK% (4 °C) B0 10 min, 43 7 B F 2 1
T L2 R A7 25 FH o I P DUAS 0K B 448 3 HIS L €3
C5.IgE . IgGIgM.IL-4. TNF-a } sC5b-9 [ 45 1L 1 L,
ST 24 156 FH 51 2 10 25 P B e 3 282

RDN 5 PGECRZAER D EMES T A ARELL
B 508 ST HF R S 40 i IR 2 i I S N E R L 2 JE
Je NSRS BR 4R SR R HE T (BT A S R T
AKBREH . FHERB.FEERAFEERC UK
T8 2 AN IR O R, 43 ) o R T ) R A
150 pg-mL™" X HE i it & . 7% RDN 5 PG 25 25 7 f1L
e, PLRDN:PG # (1:1.5) Eb ) & T 10 mL &=, I
FH I 22 %) B 4 78 5 0 FE, TR 2T, T 14 000 t-min™ I i
(4 °C) #0210 min, 3, #E47 UPLC-Q-TOF/MS 7347 -

ik FBIA N 0.1% H R K (A) A10.1% H
B2 205 (B)o B B 36 B 2% 1 0~8 min, 5%~10% B;
8~15 min, 10%~15% B; 15~25 min, 15%~30% B;
25~26 min, 30%~80% B; 26~26.5 min, 80%~100%
B; 26.5~27 min, 100% B.

JRE S HLWEZE 2T U8 (electrospray ionization
source, ESI), 7 1 8§ F#E3 (BSI) N7 44, W EE
A8 LR 2.5 kV; B IR FE 140 °C; I RSO
450 °C; HEFLHLJE 40 V; HEAL SR S0 L-h' Ji VA AR
800 L-h'; hillf A B 10~45 V; (A BBl 18] 0.2 s;
Jo B G m/z 50~1 200 #EH BB E SRS
1% i M Ik (L-enkephalin, LE) (ESI” m/z 554.261 5) ¥&
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B E TR

B B PR N X RDN i 7 8 R
168 T LA LT B 3R I0AL 57 123 R 56 1 SCRR iR G 12E AT
¥ i) fl &5, 38 i #5 2 PubChem . TCMSP . Chemspider
Bl e, SRBCH B A ME B, B &Wh a4
PR 1070 TR A R, R X S B S mol #% Ak
A4 R SO TR SO UNTFLEH v . UNITFT 30
(32 1E Waters 24 /) 2K {1 B 1838 U0 B 1) 70 1 155 1 U
538 ST R P B B UL L, 455 e e 7 UT T 31 1) i
F BT E A B AR UU B EE I . D T 3 0
P, B4 A (i (R B B 8] R 1 20 7 & R AR
B, R R 22 5 S5 B REAE 3EAT F- B IE, (R E
TE T A SRR G SCRR A A R SRR HE 6f
THRFAE U 1 T 5 4 5 &5 PR Ad 9 RDN BCAT PG 245
HIA BT

EF MregprX2 #) RDN E{h PG 25 B TE R BUR
ERATEE R T ELE B - AT (AutoDock
Vina 1.2.2) fffii% H RDN 5 PG it fh 25 % 51 & K B 25t
L M (pseudo-allergic reactions, PARs) [¥] 78 £ F
Ji o A PubChem b & ¥ %44 2 (https:/pubchem.ncbi.
nlm. nih. gov/) H* 3K £3 BC 1 25 ¥ AR 43 sdf #% =X, 1 H
ChemDraw 3452 4y mol2 #% 3, ChemBio 3D F- ¥ H:
el oy =4k 450y, FE3EAT MM2 RE & i /ME (minimize
energy) 14 LR AL, TR 47 9 pdb #% 3 ; 12 1T AutoDock
Tools T A pdb SCAF, %f =4k 25 /347 i & b W e, 1
AT, ORAT N pdbqt U H - EL %0 MrgprX2 g J86 1
7> WA ZR (CA8/80 P4 Jit I K 4 L Jd FRL K 55 ) I 2
L% (55 91 K PARs"™. I RCSB PDB (https://www.
resb.org/) 4 P, N #E H MrgprX2 45 ¥4 (PDB ID:
7VDH; 73 ## 3% : 2.9A), i& 1T AutoDock Tools, § A pdb
SCA, R B B B AT 25K AR I A 0 R A AR R
pdbqt ST & F o AR S 5wt AL Rk, SR R4S
BIR, KI5 H B Re BB E 8 R . A
HF 50K F MrgprX2 #1385 71 compound 48/80 (C48/80)
TWETEALSUE AR S . BRSO E R R
F AutoDock Tools #4551 740 DA S K /N idEAT 1
B S TTR T AU E SN, &AW E Grid Box 10
ALFR N x = 100.458.y = 64.983 .z = 83.32, £ T N size
x = 40.size y = 40.size z = 40, [6] B 15 & AutoDock
Vina 1& 17 2 #{ : num modes = 20. energy range = 4.
exhaustiveness = 100, HAh Y NERINE, HEAT REFLGHIE

RWBAF T KA MR A S A, DL
I 3% 2 FEE (10 3) EL G BE VR 2, 14 000 r-min” %I
(4 °C) B0 10 min I 8 {POVE, B 200 pL b 2 FF
UPLC-Q-TOF/MS 43 #r o HUAE4H ML 3% #F &b (50 pL), 4%

HE b 3 8 A o) 4% 0T & 4% il B A (quality control, QC),
FLAL 5 A R i AR 8 R RRALE

R & 3% H A Acquity UPLC® HSS T3
C18 (44 (2.1 mm x 100 mm, 1.8 pm); £ 40 °C,
3 0.3 mL-min”, #EFE s 3 ul. JEBIAH N 0.1% H R /K
(A) F10.1% H L 2N (B)o 6 FE B i 2614 0~12 min,
5%~65% B; 12~18 min, 65%~78% B; 18~21 min,
78%~100% B; 21~22 min, 100% B-

ik kA e TR (BST) R AT 0, BE
BAE S 2.5 kV; B TR 140 °C; BLva i iR
450 °C; HEFL #L 5 40 V; #EFL A 50 L-h'; s )i
5800 L-h'; filf 8 Bt & 10~45 V; [A] G # 1 [7] 0.2 s;
Ji A3 V0 L m/z 50~1 2000 A5 T % 4L 6 1k QC
FE i F R I 2 8 ) A E 1

HEBIEWMS Z G5 bl kA
MassLynx 4.1 (3£ [E Waters 2 &) 8 F 17 R&E, &5
Progenesis QI 2.4 (35 [E Waters 24 7)) 3 A4 X Hu 4 34T
g Ig Xy, AR I, FRAEf AL B . 177 /5 5\ Simca-P
14.1 (% 4 Umetrics 2~ 7)) #E4T 2 o & 001, 70 ) &
S A W B 8 3 B4 40 T (principal component analysis,
PCA) Fl B ) 1E 22 i e /I — i 4051 43 BT (orthogonal
partial least squares-discriminant analysis, OPLS-DA),
i 146 75 21 7T 4% 8 B (variable importance, VIP) > 1 H.
Ip(corr)| > 0.58 HIELHEAE R 2 AR o K i 1 ) 22
R 5 KEGG (https://www.kegg.jp/)» HMDB (https:
//hmdb.ca/) B P2 K SCERAE B EAT ILEC 58, I8t
Metabo Analyst 5.0 (https://www.metaboanalyst.ca/) %{
5 0T %5 € 1) 22 S AR AT A E B 43 #

FitFE o FdE K A GraphPad Prism 9 43 114K
PEREAT BRI 27 22 43 MT (one-way ANOVA), PLx s %
IR, P<0.051C NZERA G 7= o

ETEREFRARIENR 7 EIFEE 5T 1xiE
fifi i Y HL am 45 G55 (< —6.8 keal-mol™) S TEEL
R, 3t — DB ITCM (integrated traditional Chinese
medicine, http://itc. biotcm. net/) 1 cMap (Connectivity
Map, https://clue.io/query) FUHE FF 1 265 W) % 36 4H B3,
43 BLP < 0.05 & [logFC| = 0.585 LA K |Score| > 50 N
16 5 W R 98 1E SBUBU B T 3 AR I 2 R RIS BE ]
(differentially expressed genes, DEGs).

“BEVHR-BIR-AIREERKHT ZEW
& #J3E J# i MBRole 2.0 (http://csbg. cnb. csic. es/
mbrole2/) B4l PR % 5E i 1) 2 AU AE b, 73991
5 A 54 1 DEGs HU A2 £, 2 J5 12 H Cytoscape 3.8.2
R AL 0 AE SO - BB bR - VR I 22 R AR
2%
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R
1 RDNE£E PG KRITAZFHZM

MR A S50 M 22, AR 2H K BRAE 45 24 )5 10 min /& 45
HEL BT NERIZE R . SHEDWE 1AFTR, 5
Sof 18 4H K BRURH EE, PGHRDN 41 K BB B AT IR 2% .
VU i 8 448 JIC8 A o7 Sk 300 ) e 4 L L0 40 o
BRIEREAR R PRER R, 385 3438 £
A WP 2 R AR IR ; RDNA K B /b 38 20 1 A 4
B KRN H I PG4 K A4S 24 Ja FEAR T 7 5 AT
AR W5 KBRS R A R T R (B
1B.C), 5%F M8 4H K fUAH HE, PG+RDN £ K B i 13 f
517 11 F R B 40 1L 5k 51 0 R ER 4L b R R A
(PR (0 i 3k ); RDN ZH K G- 30 21 o A% B2 A8 PG 4K
A R AE B R ) B R AT L R
2 RDN 5 PG Bt X AR 175 1 BUis#raI S0

Wi 2 fros, 5% A L, PG+RDN 4K R LS
P HIS.C3.C5.IL-4.TNF-a LA f sC5b-9 /K *F- & 2 T
i1, 1 1gEIgG LA K IgM $i44 7K 1 Jo B it A8 4k ; RDN 4
(¥ IL-4 5 sC5b-9 /K ¥ & 2% 7t =15 PG 4 FT A 48 s i ALk
Tt K, B R84 . $275 RDN 5 PG &
{81 AT 51 % PARs, T A4 57 M 1) B 28 3o A s Rz 7190
3 RDNEAPGHBUERPEE

B 1 24 W PE EST B 3 T (1 2 e 85 7 Ui 18] (base
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Figure 1 Behavioral changes of rats in different time intervals.

A: Rat allergy score change level trend chart; B: The effect of com-
bined use of Reduning injection (RDN) and penicillin G injection
(PG) on the ear weight of both ears in rats; C: Effect of combina-
tion on the degree of auricle swelling in rats. n = 8, x +5. "~ P <
0.001
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Figure 2 Changes of different allergic indexes in serum of rats. n = 8, ¥ £ 5. 'P < 0.05, "P <0.01, ""P < 0.001
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Figure 3 The base peak ion (BPI) current of RDN and PG mixed injection by UPLC-Q-TOF/MS at negative ion modes. Figure 3 corre-

sponds to the peak labels in Table 1

Table 1

pound identified by comparison of reference substances

Primary and secondary mass spectrometry data of compounds identified in RDN and PG mixed injection. "Represents the com-

. Observed Theoretical Error E
Compound name t,/min MS and MS" data (m/z) Source
mass/Da mass/Da /mDa
*Shanzhiside 3.62 392.1318 392.1319 -0.1 229.071 76, 167.071 37 Gardenia
*Geniposidic acid 3.99 374.1209 374.1213 -0.4 211.061 20, 149.060 80, 167.071 37  Gardenia
*Neochlorogenic acid 5.35 354.095 1 354.095 1 0.0 191.056 11, 179.034 98, 135.045 15 Honeysuckle
*Chlorogenic acid 8.55 354.094 7 354.095 1 -0.4 191.056 11, 179.034 98 Honeysuckle; Gardenia
*Caffeic acid 8.86 180.041 6 180.042 3 -0.7 135.045 15, 93.034 59 Honeysuckle
Deacetylasperulosidic acid 8.87 390.115 7 390.116 2 -0.5 345.119 11, 121.065 89 Gardenia
*Genipin 1-gentiobioside 9.34 550.190 1 550.189 8 0.3 225.076 85, 179.056 11, 147.045 15 Gardenia
Crocetin 9.35 328.166 1 328.167 5 -1.4 123.045 15 Gardenia
*Cryptochlorogenic acid 9.44 354.094 7 354.095 1 -0.3 179.034 98, 135.045 15, 191.056 11 Honeysuckle
*Geniposide 11.31 388.1370 388.136 9 0.0 225.076 85,225.113 23 Gardenia
Gardenoside 11.91 404.1322 404.1319 0.4 357.119 11, 195.066 28, 179.056 11 Gardenia
*Secoxyloganin 14.62 404.1317 404.1319 -0.2 121.029 50, 179.056 11 Honeysuckle
*Rutin 18.31 610.153 4 610.153 4 0.0 471.150 80, 469.135 15 Gardenia
*Cynaroside 18.97 448.099 6 448.100 6 -1.0 285.040 46, 327.051 03 Honeysuckle
Artemetin 19.01 388.114 8 388.115 8 -1.0 327.051 03 Artemisia annua
*Isochlorogenic acid B 19.99 516.126 9 516.126 8 0.1 353.087 81, 179.034 98, 173.045 55  Honeysuckle
*Isochlorogenic acid A 20.47 516.127 0 516.126 8 0.2 353.087 81, 191.056 11, 179.034 98  Honeysuckle
*Isochlorogenic acid C 21.49 516.126 7 516.126 8 -0.1 353.087 81, 179.034 98, 173.045 55  Honeysuckle
*Penicillin G 26.34 334.098 4 334.098 7 -0.3 289.101 62, 171.059 76 Penicillin G
Artemisinin 26.39 282.146 5 282.146 7 -0.2 237.149 62, 177.128 49 Artemisia annua
Deoxyartemisinin 26.65 266.153 7 266.151 8 1.9 181.159 79, 237.149 62 Artemisia annua
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Figure 4 Molecular docking results. A: Compound docking MrgprX2 protein score result heat map; B: The three-dimensional (3D) confor-

mation of the hydrogen bond surface of the top 5 compounds and the two-dimensional diagram of the interaction between the ligand and the

amino acid residues of the protein
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Figure 5 Multivariate statistical analysis results. A: Principal component analysis (PCA) 3D score map; B: Orthogonal partial least

squares-discriminant analysis (OPLS-DA) score map; C: Permutation test; D: Variable importance (VIP) and p(corr) score plot
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Figure 6 Screening of differential metabolites and pathway analysis. A: Relative abundance radar map of 34 differential metabolites

(KEGG ID); B: Metabolism pathway map based on MetaboAnalyst platform visualization
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Table 2 Information of 34 differential metabolites in rat plasma. Comparison between the pseudo-allergic reactions group and the normal

group
Metabolite name KEGG ID t,/min m/z Error (ppm) VIP p(corr)
2-Hydroxy-6-0x0-6-(2-carboxyphenyl)-hexa-2,4-dienoate C16264 0.74 261.040 7 0.98 1.57 0.71
Trimetaphosphoric acid C02466 0.76 260.873 3 -1.32 1.12 -0.63
Anthraniloyl-CoA C02247 0.85 867.129 5 -5.61 1.35 -0.70
L-3-Aminobutyryl-CoA C05231 0.85 851.162 7 2.40 1.04 -0.59
L-Glutamate C00025 0.95 128.034 5 -5.76 1.43 0.75
O-Succinyl-L-homoserine CO1118 1.33 240.047 9 -5.03 1.61 0.75
L-Tryptophan C00078 2.18 203.081 8 -3.85 1.86 0.96
Tryptamine C00398 3.08 159.091 5 -8.25 2.00 0.92
1D-Myo-inositol 3-phosphate C04006 3.92 296.978 8 2.02 1.35 -0.59
Indole-3-carboxaldehyde C08493 4.75 190.049 8 -7.81 1.84 0.63
Azelaic acid C08261 6.13 187.096 6 -4.97 1.36 0.64
Sebacic acid C08277 7.26 201.1120 -6.21 1.80 0.81
Glycochenodeoxycholate C05466 8.68 448.305 5 -2.95 1.52 0.86
Thromboxane B2 C05963 8.86 391.211 6 3.76 1.75 0.98
19-Oxoandrostenedione C05297 9.50 321.1458 -4.67 2.11 0.96
Cortisone C00762 9.59 381.170 4 5.81 1.67 0.92
Prostaglandin H2 C00427 11.89 333.205 8 -3.67 2.21 0.95
5(S)-HPETE C05356 12.10 381.2250 -9.82 1.90 0.93
2-Methoxy-estradiol-174 3-glucuronide CIl1131 12.11 459.201 2 -2.58 1.22 0.75
Leukotriene F4 C06462 13.82 605.241 9 20.14 1.85 0.96
2-Lysolecithin C04230 14.35 614.3455 -1.45 1.35 -0.61
Leukotriene C4 C02166 14.59 624.304 3 13.30 1.83 0.97
11-Dehydrocorticosterone C05490 14.78 325.183 4 7.08 1.63 0.94
Leukotriene B4 C02165 14.97 319.226 8 -3.05 1.69 0.88
Prostaglandin E2 C00584 16.28 397.2254 6.41 1.83 0.97
Androsterone C00523 17.76 311.198 3 -3.19 2.14 0.97
Leukotriene A4 C00909 18.70 339.199 2 15.88 2.08 0.88
Taurochenodeoxycholate C05465 20.20 347.2197 -8.40 1.21 0.96
Galactosylceramide C02686 20.46 770.569 4 -12.96 1.71 -0.87
Arachidonic acid C00219 20.64 303.2329 -0.20 1.60 0.88
Phosphatidylserine C02737 21.17 788.546 4 2.14 1.80 0.86
Cortisol C00735 21.19 383.188 3 11.83 1.83 091
Phosphatidylcholine C00157 21.25 850.560 5 0.24 1.59 0.94
Prostaglandin G2 C05956 21.43 405.172 6 11.20 1.73 0.91
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Figure 7 Interaction network of common targets of potential allergens and differential metabolites
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