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Quality evaluation of Trionycis Carapax based on anti-liver fibrosis biological
activity and effect-related near-infrared spectrum
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Abstract: Objective To explore the biological activity evaluation method of Biejia (7rionycis Carapax) quality related to anti-hepatic
fibrosis activity based on its clinical anti-hepatic fibrosis effect and combined with near-infrared spectroscopy. Methods
Transforming growth factor-f1 (TGF-B1) induced LX-2 liver fibrosis cell model was established, qRT-PCR was used to detect the
effect of Trionycis Carapax on type I collagen (COLI) mRNA expression, the inhibition rate of COLI mRNA expression was
calculated; Western blotting was used to detect the effect of Trionycis Carapax on COLI protein expression to evaluate the anti-hepatic
fibrosis bioactivity of Trionycis Carapax on cell model. Near-infrared spectral data of different batches of Trionycis Carapax were
collected and processed, the correlation between near-infrared spectral data of Trionycis Carapax and their anti-liver fibrosis activity
through spectrum effect correlation analysis was explored, and the active band was screened. The effect-near infrared spectrum of

Trionycis Carapax was established, and the area under the effect near infrared spectrum was used to evaluate the quality of Trionycis
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Carapax. Results [In vitro experiments showed that compared with model group, COLI mRNA and protein expressions in water
extract of Trionycis Carapax (WECT) were significantly decreased (P < 0.05, 0.01). Based on spectrum effect correlation analysis,
three active bands with R > 0.6, P < 0.05 and wave number greater than 8 cm™! were screened, which were 5226—5235 cm™!, 5943—
6071 cm™! and 6379—6396 cm!, respectively. Taking the area under the three active wavebands as the index, the effective near-
infrared spectrum of Trionycis Carapax was established, the area sum under each characteristic waveband was calculated, and its
correlation with biological activity was analyzed. The correlation coefficient between the two was R = 0.813 53. Conclusion WECT
can inhibit the production of LX-2 extracellular matrix to treat liver fibrosis; The sum of the area under the effect spectrum (5226—
5235 cm™!, 5943—6071 cm ™! and 6379—6396 cm™') is used as the quality evaluation coefficient of Trionycis Carapax to evaluate the
quality of Trionycis Carapax, which can distinguish the anti-liver fibrosis activity of different batches of Trionycis Carapax medicine.

Key words: Trionycis Carapax; liver fibrosis; quality evaluation; biological evaluation; near-infrared spectroscopy; spectrum-effect
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Table 1 Information of 18 batches of Trionycis Carapax

FE RS FEHb FEidns i)
S1 Ak S10 WL
S2 brible S11 7Bl
S3 brible S12 7Bl
S4 biible S13 7Bl
S5 bl S14 i)
S6 WS S15 Vel
S7 WS S16 Vel
S8 WS S17 WL
S9 EipAN S18 WL

1.3 Zam5iH

DMEM #5373 (it CM10013) I H b5+
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5 CC008). il (L5 CC008) 1 H T FRHY (b
1) AIRAR; CCK-8 il (5 FC0720). RT
Master Mix for gPCR(ftt*5 HY-K0510) SYBR Green
gqPCR Master Mix (#it5 HY-K0521) & H Med Chem
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Bruker /A ] ); Fresco 21 MR RHAKIL 201, ABI
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(water extract of Trionycis Carapax, WECT), #%H.
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T8 BA oA U 40 B Y )
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Table 2 Primer sequences
kY] 73 (5°-3)
GAPDH F: TGCACCACCAACTGCTTAGC
R: GGCATGGACTGTGGTCATGAG
COLI F: GACACAGAGGTTTCAGTGG

R: CACCCTTAGCACCAACAG
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o3k BRI LA 1 R
2.2.3  Western blotting #&l] WECT $iiT£F 4L 44
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1h, BN 20 ng/mL TGF-p1 L5555 24 h, WitsE
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Fig. 1 Cell experiment results (X + s, n=3)
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A-near-infrared spectrum data of 10 batches of Trionycis Carapax B-near-infrared spectrum information of 10 batches of Trionycis Carapax after first

derivative processing
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Fig. 2 Near-infrared spectrum of 10 batches of Trionycis Carapax

3 10 MEHRAHM (S1~S10) HIHENE S
Table 3 Fingerprint similarity analysis of 10 batches of Trionycis Carapax (S1—S10)

s S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
S1 1.000 00 — — — — — — — — —
S2 0.999 45 1.000 00 — — — — — — — —
S3 095812 0.949 07 1.000 00 — — — — — — —
S4 0.99549 098019 0.980 19 1.000 00 — — — — — —
S5 0.99989 095962 095962 0.99595 1.000 00 — — — — —
S6 0.979 11 0.99528 099582 0.99296 0.980 16 1.000 00 — — — —
S7 099986 095702 095702 099514 099986 0.978 20 1.000 00 — — —
S8 0.99933 094808 0.94808 0.991 83 099918 0.971 83 0.999 52 1.000 00 — —
S9 0.999 19 0.947 24 0.947 24 0.991 56 0.99903 0.971 83 0.999 41 0.999 91 1.000 00 —
S10 099916 094767 094767 099169 099903 0.96127 0.99943 0.99986 0.999 95 1.000 00

A B 501
1004 . N

< 40
R T

S = 301

B P

= =
S 101 ’l‘
3

1 0 T T T T T T T T T
3.0

1gC

A-WECT X FFAF4EAb BB A0 COLT mRNA MIXFFRIA &) ECso  B-10 fit WECT X} COLI mRNA FRik & (1]

A-ECsy of WECT on inhibiting COLI mRNA relative expression in liver fibrosis model cells

expression

3 10 HERGH AT AL ENEYE (X£s5,n=3)

Fig. 3 Anti-hepatic fibrosis biological activity of 10 batches of Trionycis Carapax (X £ s, n =3)
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A-correlation analysis results of near-infrared spectrum information and biological activity of 10 batches of WECT B-schematic diagram of active band

screening  C-effect-related near-infrared spectrum of 10 batches of Trionycis Carapax D-quality evaluation coefficient and biological activity

correlation analysis results of 10 batches of Trionycis Carapax, quality evaluation coefficient = SW1 + SW2 + SW3, SW1, SW2 and SW3 respectively
represent the area of 5226—5235 cm ™!, 5943—6071 cm ™! and 6379—6396 cm™!

4 10 HHERGMYRIAIINER R

Fig. 4 Establishment of effect-related near-infrared spectrum of 10 batches of Trionycis Carapax
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Fig. 5 Verification of effect-related near-infrared spectrum
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