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Protective Effect of Phycocyanin on Cyclophosphamide-induced
Immunocompromised Mice

LI Xinyue, ZHAO Meng, DING Zikang, WANG Xiaomei, WANG Ruijun, ZHANG Zhongshan’

(Zhejiang Provincial Key Laboratory of Aquatic Resources Conservation and Development, College of Life Sciences,
Huzhou University, Huzhou 313000, China)

Abstract: Objective: To investigate the protective effect of phycocyanin on hepatorenal co-damage in mice caused by
cyclophosphamide, and to provide new research ideas for evaluating liver and kidney therapy drugs. Methods: Female
BALB/c mice were randomly divided into blank group, model group, positive control group, high dose group, middle dose

group and low dose group. The hepatic and kindy injury model of mice were established by intraperitoneal injection of
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cyclophosphamide (50, 100, 200 mg/kg), then the mice of blank group and model group were fed with normal saline, mice
of positive control group were fed levimidazole hydrochloride (40 mg/kg) and the mice of dosage groups were fed different
dosage of instant power of phycocyanin. Interleukin-2 (IL-2), tumournecrosis factor-o. (TNF-a), immunoglobulin (IgG),
superoxide dismutase (SOD), malondialdehyde (MDA) of serum in mice, superoxide dismutase (SOD), malondialdehyde
(MDA), glutathione peroxidase (GSH-Px), alanine aminotransferase (ALT) and aspartate aminotransferase (AST) level of
liver tissue and superoxide dismutase (SOD), malondialdehyde (MDA), glutathione peroxidase (GSH-Px), uric acid (UA),
urea nitrogenin (BUN) level of kindey tissue in each group mice were determined by reagent kit method. Experimental
results showed that compared with the model group, the serum levels of IL-2, TNF-a and MDA in mice in the phycocyanin
dose group decreased significantly (P<0.01). The high-dose group of phycocyanin significantly reduced serum IgG levels
(P<0.05) and increased serum SOD levels (P<0.05). At the same time, it could reduce the elevated content of MDA in mice
caused by cyclophosphamide (P<0.01) and increase SOD activity (P<0.05). In addition, the GSH-Px levels of liver tissue in
mice in the phycocyanin dose group were significantly higher than those in the model group (£<0.01), while the levels of
MDA, ALT, and AST were significantly lower than those in the model group (P<0.01). Compared with liver tissue, the
MDA level of mouse kidney tissue in the phycocyanin dose group was significantly lower than that in the model group
(P<0.01), the BUN level of mouse kidney tissue in the low-dose phycocyanin group alone was significantly lower than that
in the model group (P<0.01), and the UA level of mouse kidney tissue in the high-dose phycocyanin group was
significantly lower than that in the model group (P<0.01). So the powder of phycocyanin had protective effect on
cyclophosphamide-induced hepatic and kindy injury in mice.
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Fig.1 Histopathological changes of mouse liver
(H&E staining, 100x)
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Table 1 Effect of PC on immune organ index of CTX induced immunosuppressive mice (n=6)

45 iR (g) MapRHa % (%) JRHERR £ (%) JFRERE (%) e £ (%)
CK 20.0667+0.3559 0.0026+0.0002 0.0035+0.0001 0.0482+0.0009 0.0138+0.0004
M 17.8167+0.8495" 0.0025+0.0003 0.0035+0.0001 0.0473+0.0014 0.0135+0.0005
LH 20.4000+0.3847 0.0035+0.0007" 0.00440.0003™ 0.0457+0.0013 0.0138+0.0003
ZL 20.4167+1.000 0.0038+0.0002"" 0.0049+0.0004" 0.0449+0.0009 0.0139+0.0005
M 20.4000+1.0564 0.0037+0.0006"™ 0.0050+0.0003 0.0458+0.0015 0.0136+0.0008
ZH 20.0500+0.7450 0.0039+0.0005" 0.0052+0.0005 0.0455+0.0015 0.0135+0.0004

525 H4ICKAM L, #P<0.01; SHEERI4IMAH EL, “P<0.01,
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Fig.2 Histopathological changes of mouse kidney (H&E
staining, 100x)
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Fig.4 Effect of PC on serum immune factor level of CTX
induced immunosuppressive mice (n=6)
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Fig.5 Effect of PC on the level of antioxidant enzymes in liver (A, B, C) and kidney (D, E, F) of CTX induced immunosuppressive
mice (n=6)
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