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[(E€TEB] ~“EZRAREAEES (Yi'5 21875167 81770179) [ Abstract]  Objective: To investigate the effect of BBG/
"HEE—EE MTX/ Alg[ methotrexate (MTX) carried by baker’ s yeast-de-
[@iEE] °JE3E%, E-mail ; zhoufuling@ whu. edu. en; 34+ rived B-glucan (BBG) embedded in alginate gel crossed by
/INIE , E-mail ; xuxj@ whu. edu. cn Ca’* (Alg), hereinafter referred to as BBG/MTX/Alg] on
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acute myeloid leukemia-M5 ( AML-M5). Methods: Dissolving-precipitating method was used to prepare BBG/MTX/ Alg.

The load of MTXwas determined by ultraviolet-visible spectrophotometry. Particle morphology was observed by transmission

electron microscope. X-ray diffraction was used to observe the encapsulation of MTX. The efficiency of BBG/MTX/Alg re-

lease was measured by releasing MTXinin vitrosimulatedgastrointestinal tract. The cytotoxicity and safety of drugs were meas-

ured by CCK-8. Percentages of cells in different cycles and apoptotic cellswere measured by flow cytometry. Results: 7. 8%

of MTX was loaded into BBG cavities successfully. The release rate of MTX in simulated gastric fluid was less than 15% at

2 h, and was about 95% in simulated intestinal fluid at 24 h. Compared with the control group (saline) , BBG/MTX/Alg in-

hibited the proliferation of AML-MS5 cells effectively in a time- and dose-dependent manner. Flow cytometry results showed

that it significantly promoted the apoptosis of AML-MS5 cells (P <0.001), and arrested cell cycle at GO/G1 phase (P <
0.0001). Conclusion; BBG could be used as an effective sustained-release carrier of MTX. BBG/MTX/Alg could inhibit

proliferation, induce apoptosis, and block cell cycle of AML-MS5 cells, which has low toxicity to normal cell lines, indicating

that it could be used as an effective sustained-release oral anti-AML-MS5agent.
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Figure 1. BBG, MTX and BBG/MTX/Alg
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BBG: Baker’s yeast-derived B-glucan; MTX: Methotrexate; Alg: Alginate gel crossed by Ca’*.

E 2 BBG #1 BBG/MTX/Alg #4514k

Figure 2. Morphological Characteristics of BBG and BBG/MTX/Alg

A. The TEM image of BBG; B. The TEM image of BBG/MTX/ Alg.

TEM : Transmission electron microscope, other abbreviations as indicated in Figure 1.
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Figure 3. XRD Spectra of BBG, MTX and BBG/MTX/Alg
XRD: X-ray diffraction.
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Figure 4. Release of MTX in simulated Gl and 0.9% NaCl

Gl Gastrointestinal tract; NaCl; Sodium chloride.
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Figure 5. Effect of BBG/MTX/Alg on the Proliferation of THP-1 and MV-4-11 Cells
A. THP-1 cells were treated with different concentrations of BBG/MTX/Alg (0 ~400 ng/mL) for 24 h, 48 h and 72 h; B. MV4-11
cells were treated with different concentrations of BBG/MTX/Alg (0 ~400 ng/mL) for 24 h, 48 h and 72 h.

The viability of cells was measured by CCK-8;each value in the figure represents the mean value calculated by data from three inde-

pendent experiments.
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Figure 6. Cytotoxicity of BBG/MTX/Alg and MTX to Normal Cells
A. MC3T3-El cells were treated with different concentrations of BBG/MTX/Alg (0 ~400 ng/mL) , and with equivalent free MTX for
24 h; B. hFOBI. 19 cells were treated with different concentrations of BBG/MTX/Alg (0 ~ 400 ng/mL), and with equivalent free

MTX for 24 h.

The viability of cells was measured by CCK-8 ;each value in the figure represents the mean value calculatedby data from three independ-

ent experiments; ns:No significance, P <0.05, "™ P <0.001, ™ P <0.0001.
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Figure 7. Apoptosis of THP-1 and MV-4-11 Promoted by BBG/MTX/Alg
A. THP-1 cells were treated with saline for 24 h; B. THP-1 cells were treated with 1 pg/mL BBG/MTX/Alg for 24 h; C. MV-4-11
cells were treated with saline for 24 h; D. MV-4-11 cells were treated with 1 pg/mL BBG/MTX/Alg for 24 h.

The apoptosis of cells was tested by flow cytometry.
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Figure 8. Apoptosis Rates of THP-1 and MV-4-11

THP-1 and MV-4-11 were treated with 1 wg/mL BBG/MTX/Alg for 24 h.
" P <0.001, compared with the control group.
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Figure 9. Effects of BBG/MTX/Alg on Cycles of THP-1 and MV-4-11 Cells

A. THP-1 cells were treated with saline for 24 h; B. THP-1 cells were treated with 1 pg/mL BBG/MTX/Alg for 24 h; C. MV-4-11
cells were treated with saline for 24 h; D. MV-4-11 cells were treated with 1 pg/mL BBG/MTX/Alg for 24 h.

Cell cycle was analyzed by flow cytometry.
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Figure 10. Percents of Cell Cycle of THP-1 and MV-4-11

A. THP-1 cells were treated with 1 pg/mL BBG/MTX/Alg for 24 h;

24 h.
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