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Abstract: Objective To explore and establish a quality assessment and control method of traditional Chinese medicine (TCM)
injections based on cell response spectrum, so as to maximize early warning of the quality fluctuation of TCM injections and ensure the
safety of TCM injections. Methods Different batches of normal samples, expired samples and samples with adverse reaction in clinic
of Shuanghuanglian Lyophilized Injection [{%:4 FH X% (% T), SHL] were collected, and three batches of special samples (light,
exposure, high temperature) were prepared at the same time. The cell response spectrum of SHL was established and key parameters
were extracted. Similarity, cluster analysis and principal component analysis were performed to screen the quality fluctuation samples.
Result With RBL-2H3 cells as model cells and normal samples of SHL as model drug, the response spectrum of freeze-dried SHL was
established, and characteristic parameters such as desorption time (AT), area under the curve (AUC), inhibition rate (/12, l24) and similarity

were extracted for quantitative analysis. A total of 21 batches of unqualified samples were detected in 25 batches of SHL samples by cell
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response spectrum method. Cell response spectrometry could not only effectively distinguish normal samples from special samples, but

also distinguish high temperature group, light group and expired samples, but could not separate open environment group and adverse

reaction group samples. Conclusion The cell response spectrum method can detect the quality fluctuation difference of TCM injections

more comprehensively, sensitively and accurately, and can be used as a useful supplement for the inspection of preparation general rules

and chemical fingerprint spectrometry, so as to improve the quality control level of TCM injections.

Key words: Shuanghuanglian Lyophilized Injection; cell response spectrum; quality fluctuation; early warning; traditional Chinese

medicine injections; safety
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Fig. 1 Proliferation curve (A) and characteristic curve (B) of RBL-2H3 cells at different concentrations
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Fig. 2 Real-time cell response spectrum of RBL-2H3 cells
treated with Shuanghuanglian Lyophilized Injection
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Fig.3 Cell response spectrum of Shuanghuanglian Lyophilized Injection based on RBL-2H3 cells
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Table 1 Parameters from cell characteristic curve spectra of Shuanghuanglian Lyophilized Injection samples
H i 1% L% AT*/min AuCt HHANE ©
NS1 58.70 87.90 41.473 16.336 0.986
NS2 61.40 88.50 41.586 15.631 0.982
NS3 59.20 88.30 40.938 16.071 0.991
NS4 61.70 89.20 40.326 15.572 0.981
NS5 61.60 88.40 40.158 15.751 0.982
RSBF 60.20 88.30 40.878 15.982 1.000
TS1 43.40 75.30 46.853 21.239 0.912
TS2 48.10 78.00 45.395 20.397 0.916
TS3 49.20 78.80 45.218 20.150 0.907
TS4 45.80 76.70 46.186 20.851 0.923
TS5 41.40 73.50 46.869 22.103 0.920
LS1 73.90 96.50 34.315 11.006 0.949
LS2 71.80 94.60 35.102 11.943 0.953
LS3 74.10 96.20 34.326 10.965 0.946
LS4 71.10 93.90 34.957 12.081 0.955
LS5 75.40 97.90 34.589 10.537 0.941
ES1 88.40 100.00 25.683 6.617 0.843
ES2 86.70 100.00 25.876 7.021 0.832
ES3 84.90 99.90 26.323 7.396 0.847
ES4 83.50 99.30 26.658 7.835 0.857
ES5 92.70 100.00 25.021 5.882 0.819
AR1 80.91 98.97 26.526 8.861 0.837
AR2 79.15 97.94 26.015 9.498 0.841
AR3 79.61 98.42 25.926 11.255 0.983
AR4 76.65 96.49 26.237 10.126 0.897
AR5 84.06 100.11 26.223 7.934 0.983
OD1 62.18 84.48 42.629 15.980 0.905
0OD2 64.04 85.61 42.587 15.373 0.982
OD3 63.85 85.68 42.341 15.530 0.981
OD4 61.32 84.17 43.018 16.155 0.912
OD5 62.97 83.77 43.074 15.980 0.925

I JESRRGEE QAT fEA 12h 5% RBL-2H3 3013, Lb: EHHNEEE (&) fEA 24 h J55%F RBL-2H3 2 AT: IIAZ)

J5 A0SR L G B P 5 BRI 8] s AUCS: S Ry b 182 i 28 T ) TET A 5

ARRUME o PrAFEA S RSBF (FURIEAREAEMITRED AR

I1*: Inhibition ratio of Shuanghuanglian Lyophilized Injection on RBL-2H3 after 12 h treatment; L,*: Inhibition ratio of Shuanghuanglian Lyophilized

Injection on RBL-2H3 after 24 h treatment; AT*: Time needed for cell desorption from the plate after drug addition; AUCY: Area under the real-time cell

response curves; Similarity®: Similarity of all samples with RSBF (representative standard biological fingerprint)
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