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Abstract: The modification of Dendrobium officinale polysaccharide (DOP) with selenium and the immune-regulating
activity of selenated Dendrobium officinale polysaccharide (SeDOP) were investigated. The preparation of SeDOP was
optimized using a combination of single-factor experiments and response surface methodology. The immunomodulatory
activity of SeDOP was assessed using RAW 264.7 cell proliferation models and immunosuppressed animal models induced
by cyclophosphamide. The results indicated that the optimal preparation conditions for SeDOP were as follows: reaction
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content in SeDOP of 1.55 mg/g. Cell proliferation assays demonstrated a dose-dependent enhancement of RAW 264.7 cell

proliferation by both DOP and SeDOP at a concentration of 200 pg/mL; DOP and SeDOP increased cell proliferation rates

by 132.9% and 175.4%, respectively. Animal experiments demonstrated that DOP and SeDOP increased the immune organ

index in experimental mice compared to the model group. Serum levels of IL-2, TNF-a, and IFN-y were significantly elevated

in the DOP group, reaching 155.3, 184.2, and 152.9 pg/mL, respectively. In the SeDOP group, the values were 316.2, 385.2,

and 208.2 pg/mL. H&E staining of the spleen indicated that SeDOP at medium and high doses significantly alleviated spleen

damage induced by cyclophosphamide. Overall, SeDOP exhibited notable immunomodulatory activity, surpassing the effects

of pure DOP. This study provides a theoretical foundation for developing and applying selenium-modified DOP and selenium

supplements.
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Table 2 The response surface test results of selenium

Dendrobium officinale polysaccharide

& ARE BNa,SeO;:DOP C AEi/kfR D RN MHEE

5 /C (g/2) 2%/% BRI/ /(mg/g)
1 80 1:1 0.8 7 1.18
270 1:1 0.6 7 1.52
370 1.25:1 0.6 6 1.22
4 70 1:1 0.8 6 1.15
5 70 1:1 0.6 7 1.55
6 80 1:1 0.6 8 1.30
7 60 1:1 0.6 8 1.03
8 70 1:1 0.4 6 1.08
9 70 0.75:1 0.6 8 1.13
10 70 0.75:1 0.6 6 1.02
11 80 0.75:1 0.6 7 1.05
12 60 1:1 0.8 7 0.97
1370 1.25:1 0.8 7 1.25
14 70 1:1 0.6 7 1.53
15 60 1.25:1 0.6 7 1.10
16 70 1:1 0.6 7 1.52
17 70 0.75:1 0.8 7 1.02
18 70 1.25:1 0.6 8 1.33
19 80 1:1 0.4 7 1.10
20 70 0.75:1 0.4 7 0.95
21 70 1:1 0.6 7 1.55
2 70 1.25:1 0.4 7 1.18
23 60 1:1 0.4 7 0.90
24 70 1:1 0.4 8 1.08
25 80 1:1 0.6 6 1.10
26 70 1:1 0.8 8 127
27 60 1:1 0.6 6 0.92
28 80 1.25:1 0.6 7 1.23
29 60 0.75:1 0.6 7 0.92
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Table 3 Data of variance analysis
7 ERR FuAg AWE H7r FA& P& BEM
AR 1.12 14 0.080 72.10 <0.000 1 ok
A 0.10 1 0.10 94.45 <0.000 1 ok
B 0.12 1 0.12 112.07 <0.000 1 ok
C 0.025 1 0.025 22.78 0.000 3 o
D 0.035 1 0.035 31.81 <0.000 1 o
AB 2.220E-016 1 2.220E-016  2.006E-013 1.000 0
AC 2.500E-005 1 2.500E-005 0.023 0.882 7
AD 2.025E-003 1 2.500E-005 1.83 0.197 6
BC 2.220E-016 1 2.220E-016  2.006E-013 1.000 0
BD 2.220E-016 1 2.220E-016  2.006E-013 1.000 0
CD 3.600E-003 1 3.600E-003 3.25 0.092 9
A 0.48 1 0.48 431.47 <0.000 1 ok
B’ 0.25 1 0.25 225091 <0.000 1 ok
c? 0.34 1 0.34 310.25 <0.000 1 ok
D’ 0.18 1 0.18 164.59 <0.000 1 ok
FRE 0.015 14 1.107E-003
% AR 0.014 10 1.417E-003 4.30 0.086 4
AR E 1.320E-003 4 3.300E-004
B 1.13 28
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