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Group Concentration (ng/mL) AP —BL
FVP1-Fe 5 11.1 £ 0.190%A
50 0.264 + 0.04098
500 0.041 +0.001<B
FeSO4 5 0.556 + 0.0703¢
50 0.113 + 0.005"C
500 0.041 +0.002¢¢

Note: Different letters (a, b, ¢, d) indicate significant differences between the data of each

BL —AP
1.97 + 0.400PA
0.594 + 0.250A
0.08 + 0.003A
0.461 +0.05038
0.070 + 0.006°¢

0.011 +0.0019B

5.66

0.44

0.46

1.19

1.08

2.78

group themselves (P < 0.05). Different letters (A, B, C) indicate significant differences between

the data of two groups (P < 0.05).
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Group Organ coefficient (%)
Heart Liver Spleen Kidney

Normal control 036+0.04> 327+040* 023+£0.03* 092+0.07°
Model 074+£0.11* 3.01+038" 053+0.13* 1.00+0.09
Positive control 040+0.12* 300+036" 024+0.03* 082+0.10°
Low FVP1-Fe 040+005* 307049 026+007° 091+0.09
Medium FVP1-Fe 0.40+0.03* 297+0.36> 024+0.05" 0.89+0.09
High FVP1-Fe 0.39+0.05* 3.14+0.39° 028+0.11" 092+0.09
Vit C + FVPI1-Fe 038+£0.02* 3.14+043"> 028+0.04* 093+0.06
Oxalic acid + FVP1-Fe 040+0.05* 359+069* 027+003" 094+0.08

Different letters (a, b, ¢) indicate significant differences between different groups (P

< 0.05).
#+*®3 KR RSHRINZE

Group Hb (g/L) RBC (10'%/L) HCT (%)

Normal control 1385+£0.63* 7.21 £0.33® 4278 £2.33
Model 359 £0.68 246 =101¢ 10.31 £4.16¢
Positive control 1286 +£0.69°  6.64+032° 39.81 +2.06°
Low FVPI-Fe 1234+ 108> 7.18 +£0.64° 39.39 =3 26P
Medium FVP1-Fe 129.2+0.78" 7.50 £ 0.40° 4242+307°
High FVP1-Fe 131.1+1.16° 6.81 £0.65° 4028 +2.34"
Vit C + FVP1-Fe 137.6 £ 0.63° 7.79 +£0.59 4524 +£2 09
Oxalic acid + FVP1-Fe 128.5 + 0.48" 7.38 £0.31° 42.72 £ 1.40*

Different letters (a, b, ¢) indicate significant differences between different groups (P

< 0.05).
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Group SI(mg/L) SF (ng/mL) TIBC TRF (g/L) sTfR (ng/mL) sTfR-E index
(hmel’L)
Normal control 260£0500 4758 £662° 4054+£392" 105+£0.11* 437+£026° 258 +£024%
Model 060+£0.19* 3424+252% 44604+352" 072+£0.14" 473+£0500 2924009
Positive control 235+ 059 4841 +478 60.10+6.07" 068+032" 41240184 240+ 0.1
Low FVPI-Fe .78 £ 0.45*  39.65+4.06° 42.11 095" 1.03+£029 439+033" 256+021°
Medium FVP1-Fe 234+ 095 44.89 = 787 3847+ 1465 1.02+£023 435+ 040° 2.53 £0.20
High FVP1-Fe 230+ 1.02* 3985+ 501° 4241 +£075" 094 +0.14° 418+ 0.10F 2.65+0.12°
Vit C + FVPI1-Fe 186 £0.53° 46.27 £ 6.68° 48.89 + B.84" 097 +0.08 444+£026° 2.62+0.16°
Oxalic acid + FVP1-Fe 207+ 044 4767+ 7400 3916+ 064 091+£032° 440+056° 247017

Different letters (a, b, ¢, d) indicate significant differences between different groups

(P < 0.05).

Conclusion
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Flammulina velutipes polysaccharide-iron(lll) complex used to treat iron

deficiency anemia after being absorbed via GLUT2 and SGLT1 transporters

Chenying Shi1, Chen Cheng?', Xiaotong Lin?, Yanfang Qian?, Yufeng DuP,

Guitang Chen?"

a Department of Food Nutrition and Safety/National R&D Center for Chinese
Herbal, Medicine Processing, China Pharmaceutical University, Nanjing 211198, China

b College of Pharmacy, China Pharmaceutical University, Nanjing 211198, China
*Corresponding author.
Abstract

Iron deficiency anemia (IDA) is a common nutritional problem, but traditional iron
supplements cause many adverse reactions. Thus, the development of a novel iron
supplement might be significant for the treatment of IDA. This study aimed to study
the transport mechanism of Flammulina velutipes polysaccharide-iron complex (FVP1-
Fe(lll)) in Caco-2 cells and the therapeutic effect on IDA rats, as well as the influence
on gut microbiota in vivo. These results showed that in vitro, the uptake of FVP1-Fe(lll)
was mediated by sodium-dependent glucose transporter-1 (SGLT1) and facilitated

glucose transporter-2 (GLUT2) and GLUT2 played a dominant function. The multidrug

www.chnfood.cn/9186.html 719
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resistance-associated protein-2 (MRP-2) was involved in the efflux of FVP1-Fe(lll)
across the Caco-2 cells. In vivo, FVP1-Fe(lll) had a better restorative effect on blood
parameters and iron status indicators in rats with IDA as compared with FeSO4 and
exerted this effect by downregulating the expression of hepcidin. FVP1-Fe(lll) could
also regulate gut microbiota dysbiosis in iron deficiency rats by returning the relative
abundance of gut microbiota to the normal level. Besides, as a dietary factor, vitamin
C (vit C) could enhance the therapeutic effect of FVP1-Fe(lll). These present findings

showed that FVP1-Fe(lll) could be exploited as a novel iron supplement to treat IDA.

Reference:

SHI CY, CHENG C, LIN X T, et al. Flammulina velutipes polysaccharide-iron(lll) complex
used to treat iron deficiency anemia after being absorbed via GLUT2 and SGLT1
transporters[J]. Food Science and Human Wellness, 2023, 12(5): 1828-1840.
DOI:10.1016/j.fshw.2023.02.047.
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