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[Abstract] Objective: Based on the network pharmacology system and quantitative spectroscopy of
traditional Chinese medicine (TCM) compounds, a topological network analysis method with equilibrium

constant as the core was established to further explore the interaction between allergenic components and their
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network targets in Shuanghuanglian injection (SHLI) , in order to provide new ideas and experimental basis for
identifying and screening potential allergens of SHLI. Method: After one week of adaptive feeding, 72 SPF-
grade SD male rats were randomly divided into blank group, SHLI standard group, Lonicerae Japonicae Flos
(LJF) group, Scutellariae Radix (SR) group, Forsythiae Fructus(FF) group, and 7 groups of SHLI matching
groups(groups 1-7), with 6 rats in each group. Rats in each group were administered the drug intravenously and
blood samples were taken after steady state, high performance liquid chromatography (HPLC) characterization
profiles of the testing drugs and plasma components in each group were established, and the peak area changes
of the drugs and plasma components in each group were calculated after the component groups were classified.
Enzyme-linked immunosorbent assay (ELISA) was used to determine the changes of immunoglobulin E(IgE) ,
histamine (HIS) , tryptase (TPS) , total complement (CH50) and terminal complement complex (C5b-9) in
animal blood samples. MATLAB R2020b v9.9.0 software was used to calculate the network balance constants of
the component groups with the targets, and the eigenvalues of the matrices composed of network equilibrium
constants were calculated and ranked according to their values. Result: ELISA results showed that, compared
with the blank group, groups 1-3 could significantly increase the IgE level, groups 1-2, groups 4-6 and SHLI
standard group could significantly increase the HIS level, group 4 could significantly increase the CH50 level,
groups 1, 3-4, LJF group and FF group could significantly increase the TPS level, SR group could significantly
increase the C5b-9 level, and the differences were all statistically significant( £<0.05). According to the retention
time of chromatographic peaks, it was classified into 6 component groups from C1 to C6 by HPLC. The order of
the network balance constants of each component group was C6>C4>C1>C5>C3>C2, indicating that C6 had the
greatest effect on the allergic reaction, and was most likely to be the allergen. The sequence of eigenvalues was
C2>C5b-9>C3>C1>CH50>C6>C5>IgE>TPS>C4>HIS, indicating that component group C2 had the greatest
contribution to the whole network. Conclusion: Based on the correlation analysis of SHLI component group and
allergy-like target network, this study clarified that component group C6 may be a potential allergen in SHLI,
and the component group C2 may be a key node in the mechanism of drug action, which can provide new
strategies and methods for the screening of allergens in TCM injections.

[Keywords] Shuanghuanglian; traditional Chinese medicine (TCM) injection; anaphylactoid reaction;
network relevance; quantitative spectroscopy of TCM; topological network analysis; high performance liquid

chromatography( HPLC)
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Table 1 Composition ratio of injection in different groups mL
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30 min, 4 °C .4 000 r-min" & > 15 min( & O 1%
9.9 cm, NH]), BB W MLAK , -80 °C¥& ¥k, %5 H o

2.3 RSO AR A S BE 20450 R
TE 8 4 VE S 4% 1 mL, 48 0.22 wm fFL g I 3+t ik, 0
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Fig. 1 HPLC superposition of each group of injection
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Table 2 Zero-order moment parameters and converted

concentrations of each group of injection

i FH S5/ ug min- L 05 v B /g L
ek 24.96 0.003
o514 16 365.94 1.689
S50 4289.45 0.443
5534 11913.13 1.229
o544 21 165.69 2.184
95554 13 744.24 1.418
o564 24 403.55 2518
5574 45 451.70 4.691
AL 27 783.32 2.867
HA 1 663.26 0.172
A 10 261.60 1.059
SHLI i ifi 6 25 436.37 2.625

oA AR B B )R 4 C1~Co 3k 6 E BB . 4%
B A3 A B ) B 43 i R 2.70~4.27 min (C1) |
17.18~19.60 min(C2) .19.90~21.71 min(C3) ,22.18~
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34.55 min(C6) . #E— L HERZS i3 38 1Y 52 )
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Fig. 2 HPLC superposition of rat plasma from each group
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Table 3  Variation of peak areas of component groups after

administration of different injections

%R Cl C2 C3 Cc4 Cs C6
IR 326.18 26098 156.46 17937 1021 129.87
H2 127.88  73.05 106.19 7428 -9.01  45.35
%34 5035 67.95 166.93 85.05 -14.36 17.56
4 149.27 23225 19.17 16830 27.25 0.00
554 140.64 22432 348.11 503.42 7.28 178.07
%64 87.06 309.28 386.71 363.48 -5.14 163.86
i) 16637 486.88 776.26 260.07 1621 99.47
SR 39.66  56.68 143.64 137.32 0.59 4.56
G| 30.77 892  67.22 1.61 -11.92  0.00
Al 81.46 13.83 57.34 3536 -5.45 7.32

SHLIFR#EAL 4597  62.68 37.53  64.41 49.47 7.69

3.2 EWE M R A A i SR AR Y
HPLC 4355 5 UL & 2 MR 48 n 43 08 7 20 A0 B A,
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R4 FEEH R ETEESIERAFI (X+s,01=6)
Table 4 Effect of of different injections on allergy-like targets (x+s,n=6)
20 5 IgE/mg-L" HIS/mg- L C5b-9/pg- L CH50/U-mL" TPS/png- L™

ISE| 82.44+7.52 2.05+0.58 23.19+5.74 77.51£17.17 138.00+16.81
%141 103.61+6.30" 2.85+0.70" 24.41+4.44 64.41+17.51 197.53+56.76"
E k| 103.75+17.89" 2.41+0.22" 24.27+4.39 49.38+22.16" 170.73+39.46
34 147.23+28.95" 1.85+0.33 24.49+3.68 59.62+8.23 209.39+29.40"
| 108.38+36.23 2.52+0.41" 29.38+6.54 98.87+9.88" 202.66+43.23"
Y| 74.18+25.74 2.74+0.46" 30.23+5.73 64.12+19.18 156.13+30.40
64 79.97+16.45 2.61+0.30" 30.16+6.77 78.86+8.33 182.02+41.83
HT4 70.34+12.99 2.37+0.82 28.44+7.72 56.09+11.58" 113.44+32.46
BARAEAH 71.79+7.73 2.10+0.42 28.90+10.01 82.90+10.63 199.40+28.69"
WA 96.53+14.14 2.09+0.82 32.32+6.22" 54.23+7.37" 130.46+31.17
pusg oo 72.53+10.01 2.03+0.22 26.97+8.22 89.75+13.26 191.50+48.70"
SHLI #7141 79.69+4.15 3.63£0.90" 24.31+7.06 85.87+25.46 196.47+61.79

WA [l R Y P<0.05

x5 ARFEHBEMEIHFEIIERTHRHZIE

Table 5 Effect of of different injections on change rate of
anaphylactoid target index %
2153 IgE HIS C5b-9 CH50 TPS
514 25.68  38.80 5.25 -16.90 43.14
o524 25.85 17.32 4.67  -36.29 23.72
#5344 78.59 -9.72 562  -23.08 51.73
g4 31.47  23.10 26.72 27.57 46.86
g5 -10.02  33.43 3038 -17.27 13.14
el -3.00  27.46 30.06 1.75 31.90
EE| -14.68  15.75 22,66  -27.64 -17.79
SRR -12.92 2.45 24.65 6.96 44.49
HA L 17.09 1.93 3938 -30.04 -5.46
A -12.01  -0.84 16.30 15.80 38.77
SHLI#R#EH  -3.34  77.09 4.83 10.80 42.37

3.4 SHLI 3= Bl 43 55 50 55 0% I 265 7 s 5 £ o 58

M4 SHLI A [] i b v S ¥ %o 24 o S0 5048 A
AR B B, SR 545 41 s W 4 24 0 JiE AR P9 I AR S B
T AUC; 1R 45 25 )5 45 140 8 04 T AR AR £k
HoAE RSN GHE ., SHRARX
(1)~(n) , 78 MATLAB 9.9.0 % 1 vh 4 #£ >R &, 15
SHLI # ik i 1 1) I 4 2 g 2% 5 5 D 38 58t R B o
AL 3E— 20 R B AT 6 B AT BE S B A5 45 O 1l
B, WK 60 FHorh PR BOB K, R 4 0 AN ]
B A PR B, 5 b R, B R R X B 25 IR R K
S1HE C1~C6 ¥ %) 2 3 B4 s C5b-9 .CH50 24 1E ] /F
FH 0T G At 0 050 A 0 ) VR T o 843 A 0T 3 055 i K
INGEEHERF K : C6>C4>C1>C5>C3>C2, T W 1 4 it
6 X J% 3 A0 Wi I K, H IR A AT RE S BORR 5 B4,
R AEAEL ) K /INBRSE T 26745 A5 1 8l 1 2247 R, Al R
W 2 717 X A X 2% B R Y R /DN | R A K

TR AN I 4 TR AR RO TSRS SR T
JHAR s 19X 28 Y- £l 1 500G B T B3 LR AR AR, LR /R
A HE R R €2 (3 263.1) >C5b-9 (1 212.8) >C3
(1146.5)>C1(1004.3)>CH50(367.6)>C6(324.0)>
C5(310.6) >IgE (277.7) >TPS (186.7) >C4 (155.0) >
HIS (48.4) , #if W W] 1 B 43 #F C2 X T A 2 i f5 )
25K 5 A B K
4 itig

S REZTRE B NV o L P S P Wl e S 2
1Y 28 2ok BRI, — B BE 2 S Y A Y A
SHLI w25 22 i 43 BE I ), DA SR il 23 A~ ik A, T
VE S LR, HE 4 T b 07 A 2 BOROME o) o AR ESE
38 2 6P SHLI B 43 F R0 28 3k S50 80 o5 2 A7 4 I 5 40
BT, B R T SHLT 43 A 5 20 2ol 5 A5 1) 7 1)
25 2 I 2 RUF R X — RN AR L T 245 22
o3 55 28k ORI 8] B A2 2% 0% B, 0 Ok 4 o 2 Y v
TESCAL S SR Bt 7 A B E S . IR IR A BES
S50 H5E h SHLL T 6 4 i3 B 5 5 A 288 S o
1) X 265 Bl 3 2~ A R0, B 7 o E C o X 2R i
JNE 5% W) e A, AL B R A X 243 B AT TR I
PEOE ST, TR AR 7 J5 2 52 50 R X632 n o3 A 2R A7
AT 58 R 43 BT, 0T o B R 43 1 AT 28 e i S
55 99 0E , DAEE TE X SHLI W 78 2580k 4 19 0 2 20R
FAER M . ARBFREE S T M2 52l )y
FE R B T LU R OO M 2 s £
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Table 6 Network equilibrium constants of SHLI component groups and allergy-like targets
53 HE A Cl1 Cc2 C3 c4 Cs C6 IgE HIS C5b-9 CH50 TPS
Cl 0.00 -263.77 92.67 -12.53 25.11 -26.19 -3.91 -22.45 98.03 29.71 -15.09
C2 21.29 0.00 2431 -3.29 6.59 -6.87 -1.03 -5.89 25.71 7.79 -3.96
C3 59.07 -191.93 0.00 -9.12 18.27 -19.06 -2.85 -16.34 71.33 21.62 -10.98
C4 104.97 -341.07 119.83 0.00 32.47 -33.87 -5.06 -29.03 126.76 38.42 -19.51
Cs 68.15 -221.45 77.80 -10.52 0.00 -21.99 -3.29 -18.85 82.30 24.95 -12.67
Co 121.02 -393.23 138.16 -18.68 37.43 0.00 -5.83 -33.47 146.15 44.30 -22.50
IgE 225.46 -732.59 257.39 -34.80 69.73 -72.74 0.00 -62.35 272.27 82.53 -41.91
HIS 137.80 -447.73 157.31 -21.27 42.62 -44.46 -6.64 0.00 166.40 50.44 -25.61
C5b-9 8.27 -26.86 9.44 -1.28 2.56 -2.67 -0.40 -2.29 0.00 3.03 -1.54
CHS50 50.90 -165.38 58.11 -7.86 15.74 -16.42 -2.45 -14.08 61.47 0.00 -9.46
TPS 126.16 -409.94 144.03 -19.47 39.02 -40.70 -6.08 -34.89 152.36 46.18 0.00
ARG AATE— W R B, B A A A S [ 71 JBURRLE 7= BT, A7 83, 46 . 30 A T U 3 *2 4 e [] 7t
H 5 3% - 3% 1 (GC-MS) . T M £ 3% - R 3% 7 (LC- Wraxa (1], P E 2 ,2015,26(15):2156-2157.
MS) 2 43 17 4 25 H AR X SHLI 9 1843 B 3 47 76 A1 [8] ERDMANI.\IS.M,ABUZAHRAF,MEBKHF,etal.
, e e A . . o Anaphylaxis induced by glucocorticoids [J]. J Am
GrHT o TR, S SRR B g 25 05 ORI A AR S Board Fam Pract, 2005, 18(2) : 143-146.
Tl SEBRAFAE — E 1 25 5, 000 0T BB X S 00 45 SR 1Y [ 9] WARRINGTON R, SILVIU-DAN F, WONG T. Drug
TR A M R A A S A —E RE R . A T PR AR X SR allergy [J]. Allergy Asthma Clin Immunol, 2018, 14
PR S B T B AHE S S B A T (Supp1 2):60. o
X SHLU LM BE AT O PRI A B 5 40 7 e 101 DU AR LA 0 IRATERA R 2
SR RS F L IS TS0 . 45 L7 SHPPIRHRATL) ), A0 2021, 4301) <285 285
° [1T] AR Ie B B = OB 3% 5 W 2 38 55 11 DR 5 43 B
iR ’ jiﬁﬁﬁﬂ*@@méﬁfmﬁ%ﬁifﬁﬂ ,kaij%/j? [J]. W2 EERZS,2010,21(12):3066-3070.
T SHLIW Z 8oy 528 Sl sl Z M S AR I 5C [12] S, I s 2R 0, 26 . v 25 BE S 0) 1 1l e i B
Z L HiZ R A 5 g — 52 3% ML, R — A fr LA VE T 20 BOR NA SC IS (D], v [ 2
fria MEAER KM R AT BB, DU R jjﬁfj;;?ﬁf2;;g;;;ggﬁmﬂmwww
. oy N 5 - o~ RS, RS REGRE Sl B W P &L
bk sttt IR (3. 25°% 37,2020, 44(10) :752-758,
[RIsIMSR] ARG EEIAES R [14) %A BAif, 1%, % . K Ah T4 T o 25 7 411 51
WL sZm (1], B2 2 540, 2018,24(23) :43-48.
(&% xwk] [15]  BRAD, ZBSCH  HUE 3, 55 . BT MrgrpX2 (19 308 7 1
1] AR, APOE, B, 4 U 5 RS RO & AR S0 AR B e BB RE (D).t R R 2, 2021, 16
A Meta 73 7 [T].  [E 25 2 35,2016, 41 (14) (3):504-508.
2732-2742. [16]  TEI, A7 E B, 5 DU T S b 8 b 1 %
(2] XREH, 88, X205, 55 2 50 500 28 U= iz i Ji% 43 % RBL-2H3 2 i (% 5w [J]. o2y, 2016, 38
SR ITEM TR, 25 W5, 2023, 46(8) (7):1615-1617.
1787-1793. [17] ZHANG C, OUYANG L, ZHANG X, et al.
(3] ZEPBA, 3052, X255, 45 . WU I 0 Je S 22 1 5 Anaphylactoid reactions induced by Shuanghuanglian
2 3k AR B ) e AR G MR AR [T ). T P R 2R injection and Shenmai injection and metabolomics
2FrEHE ,2022,42(11):1843-1848. analysis[ J]. Front Pharmacol,2023,14:1200199.
(4] 303, BURTT, 0 S, &5 . kT f i 48 80K i vk i £ [18] AT . HF RBL-2H3 40 fa A5 B fF 5% 1 S Fi Lk 7 3
X 2 V5 500 9 OO 43 (7). h R 25 2% 5k, 2019, B FOERL (D] MR /R I BIE VL R 2R, 2016.
44(8) :1588-1595. [19] R JA 4 0, 45 DU U A o
(5] o7 bRk, B i, &5 P2 g B 0] o SR O iF X RBL-2H3 2 g 48 5 iy 52 g [0 ], vl [ 592 36 Uy 31) 27 4%
FURTE B[ T]. # %A% ,2018,32(4) :327-331. £,2016,22(7):116-119.
[ 6] &R, R, KST, 5. T EAZ i #erh [20] Gy okl ARy A | XU 3 VB W B M) ot
2 RN R R AT e A s [T ] 28 AT IREWFELT]. PR 252 ,2015,40(14):2727-2731.
FioF I ,2017,26(10) : 675-682. [21]  #hfES . RhoA/ROCK {55 i i 15 7 5 2 A2 4 1

+ 196 -



5530 55 19 HESXWHFFESRE Vol. 30, No. 19

2024410 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2024
S 2 3 A RO T AR RIS LD L b s rp o R A G B 43 1 2h 25 M 5 e 2 1 8 Ab 0 A 1) 398 F 52
Bh22BE,2017. [J]. vh#E2h,2023,54(8) :2659-2667.

[22] bR, ERAe i, sk, 45 . 2 SRR B0 B T 1 52 56 F [29]  BUHLIR P PE, BRFEE, &5 4 MR U5l 28 v 25 1 2 i
5[], LR 2544 ,2010,44(9) :65-67. A3 BN AR ™ A 43 AT B AR AN A 2 BiF 5%y 1 ST
(23] e, bk TR A2 L OBUEE % A R0 I R RO [J]. W E S8R T 7 24 24 75 ,2024,30(9) : 141-147.
FFE(T]. P E 255 A4 &,2010,17(10) :41-42. [30] ifan, BERS AR, BUMG, 55 . 4D BH I T3 B G A o ) 2% B
(24]  THEWWE, BRI , o f? , 45 . ik 1 40 AR g 1o 3% 1) i 5 Ji2EREE[ ], s 2y ,2024,55(1) :127-137.
W (VR 1) B PR aFoT [T, o2y, 2023, 54 [31] A, X4 BrEJs,%. 2T UPLC-Q-TOF-MS
(24):8127-8134. 15C 15 1) 26 2 $HL 25 1Y) 5% U 25 B S () A 285 98 7 el 3 e 1)
(251 PNJE EE . BUHE % ) 50040 1A B 75 24 30 5 S il AN 4 FACHL A Y Bl L], v B S8 Uy R 2k 44 RE L, 2023,
T R AL (D], BRIl R B 2y 29(2):149-158.
K,2019. [32] ‘REC,XIAER, R, 5. LTES TR
[26]  BUARTT, JE 200, REEILSC, 55 . 88U B 1S ) —Fh s 1 PR 3 AT B G T SRR S B JE A Y] b
HEAF SR TR R R G A A T ik (D] 2 i, STy F 2 A ,2023,29(11) :171-178.
2008,43(2):195-201. [33]  WRaEdy, % H g, 2RI, 55 5T A I 4 i) o o A filf
[27]  BARTT, 200, B R0 . 2 o 25 AR W % 2 ) HE e AP B 2 A ST R 1 P R 2 Bk
SERE R ST R B HO AT LT T E NG R 2 AR 5 S AF A SR SR MR R [T]. b S Ty ) 2 4
BT A%,2007,12(12):1321-1331. #,2022,28(7):198-206.
(28]  ZEcdg, M 2GR, 2R 0% 48 2l o 1 RSB AR [ZFERE T=2B]
-Hi-

H B TR TR TERE TR T I UL A ok R i AT K
VP PSS A T80 25 45 Y97 T 0D 56 2 M

A PR I H R U A R, 4 Ry T N i B Y B B o L R R A A ) R TR, L B )
AR TR . BRI R R T A SR IR O I AR DL R e AR A8 Y AT RE UK R AR A R, T i T AR
ARNGIF R BLA, Iy 40 i 5L A 558 0 G A% AURS: 38 0 T 387 M o vl IS TR R L T A B R 0 v T T R B T AR AR
VE R 3207 3 AL RE W A7 300 ft s 3 (R 0, T L AT B T o A S LR (0 e e Th ik o b BE 0 3% 15 5 B 0% 38 2k R 1 3100361 fib
P 1 27 % T P R R 4 A, DR I I DR e ke e 30 e B EL A N M . AESEPRIR YT SRR R, P B U R OE R S
FEE R R ES A R QAR ZE PR N S 2 T SR A o (E K S 2 Wy ) ol R AR B AR A LA B B 2 R v AT A i
FE UL T RE BN KON, PR AR BRI RO . BT AR SO A T e B S R 25 B IR T TR AR 2 R IR
AR T B B 98 Bk 1E VR IR T I M SR A R S A

AT BRI, 85 2 g0 G, T 2019 4F 2 A 4210 T RF A HR H Ukt AR & AT o A5 DA 100 20 1 b e ) B R RO 2R R
YR T 0 W R 45 B B (1297 P SR o A TP X A FRE R 1 BB 2 W AT TR R T O SRR T A Rl AE
REEATPETRYT T B WS TV BEIRYT P BEIRYT RGBT S 2 U R I E R R ALY RO #EAT T IR YT, AR
SRR AR A e S R TR, X £ I A T O 0 B A R e ™ M o AR R I T N R R DL R A R 2
TP B 1 1 B OR, Te BEAR A AR 3 1) 4 B e R UEA T HEIEAE YA . P A R, IR 1 R AR R R IE RO R R EEIR R EN 28 45 )
[N N2 118 = s SN R L P Gy S N < e 3 11 S 2 e v R NI 3 R NS R W 1| B R NE e N S D R A B
HBAN TR R B I DRRE IR A7 B 2 ATk 16 o0 3 o OO, 4 B4R B2 2400, e 19 A 4K 5 9 0% 3R 55 1R 0 25 VDA G, S Ty
FE VRS TT A8 23 o kg 19 Ak . b TSR e 0 R R A0 B 22 BB 1A RIS SE AT I ROR o B B T S e T g L ol
o A e B PRSP R X PR, AR AR R S . AR RIR YT R, R B BT TR IR ST N RE S BT M H AR TR Y AR R T LR
BER AN K. T EBUE TR LT % — R AT M RE R R R YA YT Ok B T v B e 2 AE B K TR T IR O I ) R
SOuE s ARUE K S, L A WS IR 0 9 4 i A SRRk 3 RS A0 A T S BT AR, R — TR S AR . ARIE R F B
L 95 AL )6, 555 400 1) S 98 48 i DINA R RNA P4 A2 945 B2, 400 o) Tk 98 400 R 385 B, 755 e 40 R 90 1, 5 i g i IR1 1 R 3k, 0 il o
MR, LA S S s MR o 2 D RE . S 22 T PRI F CRE KR ) S 40K th NS 28 A MR, AT KA e <L 45 A 3%
B A AR E A A T . AR5 B AN T R PR = A A — 2 S H T 45/ M 5 04 2 25 B0k, LA B) O S 47 b R I R VAT o R
SEIR YT L A R 2 SR AR 2B YT IR BT ORI SO AN M . AR, X iR YT O St S BRUE B IE R A e AR R L 5 & —
FRYN RN, A0 71 T B CERORGR B R R R R AR L U, AR B IR VR AR T EE S 44 1 R R
VL RO 0 3 R i S5 A DG (0] A0, 5 6 5 B I DR 12 A 4 T B A - 27 5 A B 5 9 i S0 50 R DG 119 16 BRI B ) A

g TR L W A R 25 5 89T )56 2 M — ool it — 25 8 R AT B SRR E 1297 T B AR 28 o % T M SO ek o
SBE UL, R P E PR B PR AR YT AT LR SR TR T R 0 R RS R SRE N, DT 1 SR AR A T

(A X045, B R Beb RIEHEF P ER,S RIE 150000)

- 197 -



