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Toxicity evaluation of alcohol extract of Polygonum multiflorum based on 3D
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Abstract: Objective
alcohol extract on 3D hepatospheres. Methods

To explore the toxicity of Polygonum muliiflorum
Variations in culture
conditions and cell ratios were implemented, followed by the assessment
of cell sphere diameter, density, and roundness, aiming to explore the
optimal culture conditions. The 3D hepatocyte spheres were divided into
control group and experimental — L., —M, —H groups. The experimental
—-L, =M, —H groups were treated with 0.25, 1.00 and 2. 50 mg - mL ™'
Polygounm multiforum alcohol extract, and the control group was given
the same amount of culture medium. The cell viability of the cell
spheroids was tested by CellTiter — Glo reagent, the expression level of
liver function related genes was detected by fluorescent quantitative
polymerase chain reaction ( RT — qRCR). The toxicity of cell spheres

was detected by double fluorescent staining of living and dead cells.
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Results
-LX -2 =8:1:1. It displayed the values of 0. 91 +0. 07 for circularity, 0.91 £0. 02 for firmness, 1. 12 £0. 14 for
aspect ratio, and (170.97 £14.79) pm for diameter. On the 3rd, 7th, 10th and 14th days, the expression levels of
albumin (ALB) mRNA were 1.00 £0.02, 0.96 £0.02, 0.54 +£0.07, 0.52 +0.07, and the expression levels of
cytochrome P450 1A2( CYP142) mRNA were 1.00 0. 10, 2. 15 0. 16, 2.45 +0.33, 1.30 0. 03, respectively.
The expression levels of multidrug resistance protein 2( MPR2) in the control group and the experimental — L, - M,
- H groups were 1.00 £0.31, 1.38 +0.24, 1.48 +0.06 and 1.90 = 0. 08, respectively; spheroid viability were
(98.19£0.49)% , (88.53 +0.90)% , (71.60+2.91)% and (56.65 +5.41)% .

significant differences in the above indexes between the experimental — L,

The ideal culture condition of cell sphere was 500 cells per micropore, and the cell ratio was HepG2 — Huvec

There were statistically
—M, - H groups and the control group (all
P <0.05). Conclusion The established hepatocyte sphere co — culture model showed varying degrees of expression of
phase I/l drug metabolism enzymes, transporters, and liver cell specific marker molecule albumin and can be used

to evaluate the toxicity of multiflorum multiflorum, which provides further reference for the clinical application of

multiflorum multiflorum.
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Table 1 Comparison of roundness, firmness, length — diameter ratio and diameter of cell spheres with different cell proportions(x +s)

Group n Circularity Solidity Ratio Diameter( pm)
A 36 0.91 £0.07 0.91 £0.02 1.12 +0. 14 170.97 £14.79
B 33 0.93 £0. 04 0.92 +0.02 1.08 +0. 05 167.55 £19.07
C 38 0.93 £0. 04 0.90 £0. 03 1.07 £0. 05 157.79 £ 16. 45

Group A: HepG2 — Lx —2 — Huvec =8:1:1; Group B: HepG2 — Lx -2 — Huvec

=7:2:1; Group C: HepG2 - Lx -2 — Huvec =6:3: 1.
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Table 2 The mRNA expression levels of albumin(ALB) ,phase I enzyme,phase Il enzyme,and transport protein during long — term cul-

tivation(x £5)

Group ALB CYP1A2 CYP2C9 CYP2EI CYP3A4 MRP2 BESP UTG1Al

3 days 1.00 £0. 02 1.00 £0. 10 1.00 £0. 05 1.00 £0. 11 1.00£0.69 1.00+0.23 1.00+0.44 1.00=0.11
7 days 0.96 £0. 02 2.15+0.16" " 1.60 +0.28 " 1.82 £0. 56 0.71 £0.44 1.30+0.38 0.84+0.11 1.30=+0.26
10 days 0.54 £0.07" " 2.45+0.33"" 1.85+0. 12" " 1.19 £0. 37 0.54+0.05 1.51+0.29 2.86+1.08 1.08 =0.14
14 days 0.52+0.07" " 1.30 £0.03 1.29 £0. 10 2.46 £0.27** 0.22+0.11 1.11+0.23 5.18+2.34" 1.31 +0. 10

CYPI1A2: Cytochrome P450 1A2; CYP2C9: Cytochrome P450 2C9; CYP2EI: Cytochrome P450 2E1; CYP3A4 . Cytochrome P450 3A4; MRP2: Multidrug
resistance protein 2; BESP:Bile salt export pump; UTG1Al : UDP - glucuronosyltransferase; Compared with 3 days, * P <0.05, ** P <0.01.

B 1 BBk K IR A P AT KR (% 100)

Figure 1  Viability level of cell spheres during long — term cultivation( x 100)

T3 TH DB 25 AW A ANER ) 8 A (ALB) | 1 AR | TUAIEG DA S 52 6 mRNA FhK P (x5, n=9)
Table 3 Albumin (ALB), phase I enzyme, phase Il enzyme and transporter mRNA expression levels of cell spheres in each concentra-

tion group after administration of Polygonum multiflora ethanol extract (x s, n=9)

Group ALB CYPIA2 CYP2C9 CYP2E1 CYP3A4 MRP2 BESP UTG1A1
Control 1.00 +0.05 1.00 0. 15 1.00 +0.23 1.00+0.23  1.00+0.30  1.00+0.31 1.00 0. 18 1.00 +0.23
Experimental -L. 1.38 £0.08 " * 0.80 +0. 17 0.55+0.23 " 0.99+0.03 1.34+0.40 1.38x0.24 2.74 +0 0.97 +0.09
Experimental -M  0.97 £0. 04 0.58 £0.13 " 0.68 £0.03 0.64+0.10 0.43+0.13 1.48+0.06" 0.53 +0 1.74 £0.40* "
Experimental -H ~ 0.12 +0.01 * * 1.83+£0.19** 2.08+0.50"* 0.75+0.15 1.28+0.74 1.90+0.08"* 23.95+7.32*"* 0.47 0. 19

Control group : Equal amount of medium; Experimental — L, —M, —H groups: 0.25, 1. 00 and 2. 50 mg - mL ™! alcoholic extracts of Polygonum multiflorum;

Compared with control group, * P <0.05, ** P <0.0l.
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