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and penicillin G injection (PG) by detecting the correlation between serum biochemical indexes and plasma
metabonomic characteristics, in order to reduce the risk of adverse reactions caused by the combination of RDN
and PG. 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). The changes of biochemical indexes in serum of rats were detected by enzyme-linked
immunosorbent assay. It was determined that RDN combined with PG could cause pseudo-allergic reactions
(PARs) activated by complement pathway. Further investigation was carried out at different time intervals (1.5, 2,
3.5, 4, 6, and 8 h PG+RDN). It was found that sequential administration within 3.5 h could cause significant PARs.
However, PARs were significantly reduced after administration interval of more than 4 h. LC-MS was used for
plasma metabolomics analysis, and the levels of serum biochemical indicators and plasma metabolic profile
characteristics were compared in parallel. 22 differential metabolites showed similar or opposite trends to
biochemical indicators before and after 3.5 h. And enriched to 10 PARs-related pathways such as arachidonic acid
metabolism, steroid hormone biosynthesis, linoleic acid metabolism, glycerophospholipid metabolism, and
tryptophan metabolism. In conclusion, there is a risk "time interval window" phenomenon in the adverse drug
reactions caused by the sequential use of RDN and PG, and the interval medication after the "time interval
window" can significantly reduce the risk of adverse reactions.
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Figure 1 Behavioral changes of rats in different time interval groups (n = 8, mean + SD). A: Tendency chart of allergic score changes in
rats between different time intervals; B: Tendency chart of binaural weight changes in rats between different time intervals. "P < 0.05, ""P <

0.001. The groups which less than 3.5 h are highlighted with a shadow behind. RDN: Reduning; PG: Penicillin G
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Figure 2 Changes of different biochemical indexes in serum of rats. n = 8, mean + SD. "P<0.05,"P<0.01, P <0.001. HIS: Histamine;

C3 and C5: Complement component 3 and 5; IgE, 1gG, and [gM: Immunoglobulin E, G, and M
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Figure 3 Changes of biochemical indexes in rats at different time intervals. A: Change trend of HIS level in rats between different groups;

B: Change trend of C3 level in rats between different groups; C: Change trend of C5 level in rats between different groups. The groups

which less than 3.5 h are highlighted with a shadow behind. D: Change trend of IgE level in rats between different groups; E: Change trend

of IgG level in rats between different groups; F: Change trend of IgM level in rats between different groups. n = 8, mean = SD. P < 0.05,

s

"P<0.01,"P<0.001
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Figure 4 PCA score plot of negative ion mode with dense

distribution of QC samples. QC: Quality control
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Figure 5 PCA analysis results of metabolites in different groups of
rats. A: PCA score map of rat metabolite group; B: Corresponding
principal component distribution map. The grouping information is
represented on the lower left side of the corresponding picture. The
plots in blue colored circle and red colored circle represented
groups that interval larger than 4 h and smaller than 3.5 h respec-
tively. In order to facilitate the distinction of 16 different groups,
16 different colors were selected for marking, and the detailed

grouping information was combined with the legend
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Figure 6 OPLS-DA analysis results of metabolites in different
groups of rats. A: OPLS-DA scores of metabolites in different

groups of rats; B: Permutation test
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Table 1 Identification of plasma differential metabolites. VIP: Variable important in projection; *The identified metabolites were identified

by secondary chromatography fragment ions

No. tp/min mlz Error (ppm) Metabolite name Far vf/elght Risk group vs security group
correlation (corr) VIP P(corr)
1* 2.18 203.081 8 -3.85 L-Tryptophan 0.71 2.23 0.86
2% 3.08 159.091 5 -8.25 Tryptamine 0.71 2.90 0.95
3* 8.68 448.305 5 -2.95 Glycochenodeoxycholate 0.63 2.20 0.86
4% 8.86 391.211 6 3.76 Thromboxane B2 0.75 2.15 0.93
5 9.50 321.1458 -4.67 19-Oxoandrostenedione 0.73 2.58 0.88
6* 9.59 381.170 4 5.81 Cortisone 0.69 2.47 0.94
7* 11.89 333.205 8 -3.67 Prostaglandin H2 0.74 2.90 0.93
8% 12.10 381.2250 -9.82 5(S)-HPETE 0.71 2.68 0.93
9% 13.82 605.241 9 20.14 Leukotriene F4 0.71 2.34 0.93
10%* 14.59 624.304 3 13.30 Leukotriene C4 0.73 2.32 0.93
11* 14.78 325.183 4 7.08 11-Dehydrocorticosterone 0.72 2.05 0.89
12% 14.97 319.226 8 -3.05 Leukotriene B4 0.65 2.03 0.82
13* 16.28 397.2254 6.41 Prostaglandin E2 0.73 2.46 0.97
14* 17.76 311.198 3 -3.19 Androsterone 0.73 2.86 0.96
15 18.70 339.1992 15.88 Leukotriene A4 0.71 2.43 0.84
16* 20.20 347.2197 -8.40 Taurochenodeoxycholate 0.68 1.45 0.87
17* 20.46 770.569 4 -12.96 Galactosylceramide -0.62 2.09 -0.85
18* 20.64 303.2329 -0.20 Arachidonic acid 0.73 1.91 0.84
19* 21.17 788.546 4 2.14 Phosphatidylserine 0.62 2.54 0.85
20 21.19 383.188 3 11.83 Cortisol 0.69 2.38 0.89
21%* 21.25 850.560 5 0.24 Phosphatidylcholine 0.61 1.78 0.80
22 21.43 405.172 6 11.20 Prostaglandin G2 0.66 222 0.82
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Figure 7 Heat maps of 22 differential metabolites screened out in the risk group compared with the security group
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Figure 8 Related metabolic pathways of plasma differential

metabolites

Table 2 MetaboAnalyst platform integrated differential metabo-

lite enrichment analysis results

Match

Pathway name —lgP Impact
status  value
Arachidonic acid metabolism 9/36  0.000 9.92 0.77
Steroid hormone biosynthesis 5/77 0.003 2.59 0.08
Linoleic acid metabolism 1/5 0.065 1.19 0.00
Glycerophospholipid metabolism 2/36  0.080 1.10 0.14
Tryptophan metabolism 2/41 0.101 1.00 0.18
Primary bile acid biosynthesis 2/46  0.122 091 0.05
a-Linolenic acid metabolism 1/13 0.160 0.80 0.00
Sphingolipid metabolism 1/21 0.246 0.61 0.14
Biosynthesis of unsaturated fatty acids  1/36  0.385 0.41  0.00
Aminoacyl-tRNA biosynthesis 1/48 0478 0.32 0.00

T, R PIT a9 19 R 22 i PR A2 Wi il 12, PG B IR R 7R
FH 4, 35 LLHE Bk 6 RDN i 8 955 6111, 42 7% RDN &5
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£ K BRI HH HIS L C3.C5.IL-4 . TNF-a & sC5b-9 /K-
BETE . 5 EAEW RDN BEH PG BB #MA R 405
% PARs.
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