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Abstract: Objective The total astragaloside (TA), total flavonoids of astragalus (TFA), astragalus polysaccharide (AP), glycyrrhizic
acid (GA), total flavonoids of glycyrrhiza (TFG) and glycyrrhiza polysaccharide (GP) in Huangqi Liuyi Decoction (HLD) were
extracted and separated respectively, and the effective components with the effect of preventing and treating diabetes nephropathy
were screened. Methods Single factor method was used to screen resin type, sample concentration and volume, elution solvent and
dosage. A macroporous adsorption resin method was established to enrich and separate TA and TFA. Using alkaline extraction

method to separate GA and TFG, purifying AP and GP using water extraction and alcohol precipitation. Eight 12 weeks old male db/
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m mice were used as control group. The 12 weeks old male db/db mice were randomly divided into model group, and high-dose and
low-dose groups of HLD and each component (4 or 1 times the clinical equivalent dose), the general situation and blood biochemical
indicators of mice were compared with rosiglitazone hydrochloride tablets (RSG) as positive controls, urinary albumin (U-Alb)
levels were measured using valsartan dispersible tablets (API) as a positive control, with eight mice in each group. Each group of
mice was weighed before and after 12 weeks of ig administration. Fasting for 12 hours, drinking water freely, collecting urine for 24
hours, and detecting the concentration of U-Alb for 24 hours using the Maas Brilliant Blue method. Tail vein blood collection for
FBG measurement. Eye extraction and blood collection were performed, and serum creatinine (Scr), urea nitrogen (BUN),
triglycerides (TG), and total cholesterol (TC) levels were detected using a fully automated biochemical analyzer. The renal tissues of
mice in the control group, model group, and high-dose and low-dose groups of HLD were fixed, paraffin embedded, and sectioned.
After Masson staining, they were observed under an optical microscope. Results The mass fraction of TA, TFA, AP, GA, TFG, and
GP were (70.58 + 2.16)%, (72.97 + 1.06)%, (67.12 £ 2.60)%, (81.02 + 1.04)%, (53.56 + 1.63)%, and (64.62 + 1.27)%. Compared
with model group, the degree of renal fibrosis in each group of mice treated with HLD was milder. Compared with before
administration, the body weight of the model group mice decreased significantly (P < 0.05), while the body weight of the high and
low doses of TFG and low doses of GP decreased significantly (P < 0.05, 0.01), and there was no significant difference in the other
administration groups. Compared with the model group, FBG and 24-hour U-Alb in HLD, TA, AP, TFA, GA group were
significantly reduced (P < 0.05, 0.01), while the Scr of TA, HLD, TFA, and GA groups was significantly reduced (P < 0.05, 0.01),
the BUN of HLD, AP, GA, and TFA groups was significantly reduced (P < 0.05, 0.01), the TG level of HLD, TA, GA, and AP
groups also showed a significant decrease (P < 0.05, 0.01). TG significantly decreased (P < 0.05, 0.01), while TC significantly
decreased (P < 0.05, 0.01) in the HLD, TA, TFA, and AP groups. Conclusion The TA, TFA, GA and AP are the main ingredients in
HLD against diabetic nephropathy.

Key words: Huangqi Liuyi Decoction; macroporous adsorptive resin; alkaline extraction; diabetic nephropathy; total astragaloside;

total flavonoids of astragalus; astragalus polysaccharide; glycyrrhizic acid
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Fig. 1 Preparation technology of each component
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Table 1 Results of ethanol extraction process of Radix Astragali
RIEE FebERe % ‘ﬁﬁ@ﬁ/ %ﬁﬁﬁ%%%%ﬁ/ %ﬁ%ﬁ/ %RE%W/ %ﬁ%%/
(mg-g™") (mg-g™ (mg-g™) (mg-g™) (mg-g™)
1 10.062 5 26.57 8.47 1.99 0.76 0.47 0.24
2 10.093 2 25.98 8.35 1.98 0.75 0.51 0.26
3 10.058 1 27.08 8.45 1.91 0.76 0.48 0.24
BifE / 26.54 8.43 1.96 0.76 0.48 0.25
RSD/% / 2.07 0.78 2.10 0.78 3.71 4.28
*2 HEEBRIZHIEER
Table 2 Results of ethanol extraction process of Glycyrrhiza uralensis
ACTasH FRFEE/g 2% HHER/mg  HEK/(mgg" HEH/mg HEHE/(mggh)
1 10.05 27.86 312.78 31.11 85.51 8.50
2 10.03 27.61 320.98 31.99 82.86 8.26
3 10.06 26.95 328.64 32.66 84.02 8.35
YA / 27.47 320.80 31.92 84.13 8.37
RSD/% / 1.71 2.47 / 1.58 /
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Fig. 2 Effect of different macroporous resins on separation efficiency of each component (xts, n=3)
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Fig. 5 Effect of different eluents on elution efficiency of index components
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Fig. 12 Appearance and pathological sectioning of kidney of mice in each group (Masson, x400)
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