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Abstract: Objective: To systematic study for different chemical components of swim bladder and donkey skin, and their
improvement effects on cyclophosphamide-induced anemia mice. Methods: The chemical characterizations, including total
protein content, amino acid composition and molecular weight were measured, respectively. Pepsin-soluble collagens were
extracted from swim bladder and donkey skin by hydrochloric acid-pepsin method, and analyzed the content, composition
and structure. The anemia model was established by intraperitoneal injected with cyclophosphamide at a dosage of
80 mg/kg. The coefficient of visceral organs and the hematological indexes were observed in mice with swim bladder glue

(1.52 g/(kg-d)) or donkey skin glue (1.39 g/(kg-d)) by gavage administration per day. Results: The total protein contents of
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swim bladder and donkey skin reached more than 97%. The molecular weights of swim bladder glue and donkey skin glue
ranged from 50 Da to 328 kDa. Swim bladder collagen and donkey skin collagen were both type [ collagen. While the
content of collagen in swim bladder was 6.51 times than that in donkey skin. However the collagen triple helix structures
were different. The swim bladder collagen had an a-helix structure, and the donkey skin collagen structure was mainly anti-
parallel. After 28 days of administration, both swim bladder glue and donkey skin glue could promote the recovery of
hematopoietic function in cyclophosphamide-induced anemia mice, and swim bladder glue exhibited a better effect.
Compared with the model, the erythrocyte, hemoglobin, platelet, reticulocyte, spleen and thymus coefficients of the swim
bladder glue were significantly improved (P<0.05). The erythrocyte, hemoglobin and thymus coefficients of the donkey
skin glue were significantly improved (P<0.05). Conclusion: A systematic study of the chemical characteristics of swim
bladder and donkey skin were carried out to determine the differences between the components. Pharmacodynamical
research showed that swim bladder glue and donkey skin glue could promote the recovery of hematopoietic function in
cyclophosphamide model mice, and the effect of swim bladder glue was better. It was hypothesized that the blood
replenishing activity of the two might be related to the amino acids, collagen and other components. This work could
provide a theoretical foundation for the development of swim bladder.

Key words: swim bladder; donkey skin; chemical composition; cyclophosphamide; anemia; organ coefficient; hematology
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Fig.1 Molecular weight distribution of swim bladder glue and
donkey skin glue

24 &8, PEREEEIE. HRREHITER

2.4.1 MR GORRFEEASE 4R BN M g
B UG AR B3R 53510 96.14% ., 28.80%, K

R OB PR R IR N (/100 g)
Table 1 Amino acid composition of swim bladder and donkey skin (g/100 g)

o3k KREHR IR 2 E W BHER H &R
i 11 5.15+0.05 2.55+0.05 2.5140.03 8.85+0.10 20.60+0.17
Iy g 5.01£0.03 1.71£0.05 3.11+£0.04 8.86+0.04 19.70+0.11
2k &R Jht 2R R AR R E R
B 10.10+0.15 0.160.01 2.08+0.03 1.22+0.03 0.63+0.02
Pz 7.66+0.04 0.2120.01 2.28+0.05 0.29+0.01 1.15+0.03
3k SRR Ji% 2 R KNER R HAER
f fi: 2.40+0.07 0.64+0.02 1.75+0.05 3.39+0.06 0.59+0.01
TPz 2.79+0.05 0.60+0.02 1.86+0.03 3.32+0.09 0.65+0.01
sk AR itz BRI M TR IR AR

1 7.44+0.10 9.91+0.11 79.97+0.52 0.18

U3 6.73£0.12 11.10+0.02 77.07+0.07 0.17
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Fig.2 SDS-PAGE electrophoresis pattern of swim bladder
collagen and donkey skin collagen
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Fig.3 UV absorption spectrum of swim bladder collagen and
donkey skin collagen

3 Ml DR A AR B AN (g/100 g)
Table 3 Amino acid composition of swim bladder collagen and donkey skin collagen (g/100 g)

Vs REHR pix-l 225 HHEBR RV
0 B TR 1 3.35+0.05 1.73+003 1.67+0.04 6.05+0.05 14.70+0.07
Ip R e TR 4.06:+0.06 1.37+0.03 2.48+0.03 7.24+0.06 16.20+0.03
g3k &R =N EERNive Fre=tiva L
L S 7.58+0.10 0.05+0.01 1.39+0.04 0.360.01 0.35+0.01
Ip R e SR 1 6.68+0.02 0.02+0.00 1.80+0.05 0.00 0.93+0.02
Gr SRR JiE R RN R AR
o B SR 1.53£0.03 0.13+0.01 1.16+0.02 2.29+0.05 0.51+0.01
Ip R I SR 1 2.12+0.04 0.210.01 1.36+0.03 2.63+0.03 0.59+0.01
3k AR [HiE=Ni IR DT R IR I R
T | 5.11+0.03 6.96+0.06 54.92+0.14 0.16
Iy IR A 5.16+0.04 8.97+0.07 61.82+0.02 0.16
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Fig.4 FTIR spectrum of swim bladder collagen and donkey
skin collagen
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Fig.5 Far-UV CD spectra of swim bladder collagen and
donkey skin collagen
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Table 4 Secondary structure distribution results of swim
bladder collagen and donkey skin collagen (%)
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Table 5 Effects of swim bladder glue and donkey skin glue on the indexes of spleen, thymus and hematology in mice
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