Therapeutic Effects of Lycium Barbarum Polysaccharide on Irradiation and Chemotherapy Induced Myelosuppressive Mice
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Abstract: Objective To investigate the therapeutic effects of Lycium barbarum polysaccharide (LBP) on irradiation and chemotherapy induced myelosuppressive mice. Methods Mice were irradiated with sublethal dose of 550 cGy X-ray or single intraperitoneal(I.P.) injected with carboplatin(CB) 125mg/kg to produce severe myelosuppression. Four to six hours after the irradiation or injection, mice were subcutaneously(S.C.) injected with LBP(50,100,200mg/kg)daily from the 1st to the 7th day. Blood samples were collected from the tail veins on different time points, and peripheral white blood cells(WBC),red blood cells(RBC),and platelet counts(PLT) were monitored. Results LBP 200mg/kg(LBP-H) on the 13th day, LBP 100mg/kg(LBP-M) on the 17th and 21st day, significantly ameliorated the decrease of peripheral WBC of irradiated myelosuppressive mice compared with the control. All dosages of LBP on the 17th and 25th day significantly ameliorated the decrease of peripheral RBC of irradiated myelosuppressive mice compared with the control. LBP-H and LBP-M on the10th, 13rd, 17th and 21st day, LBP 50mg/kg(LBP-L) on the 13rd and 17th day, significantly enhanced peripheral PLT counts of irradiated myelosuppressive mice compared with the control. All dosages of LBP could increase peripheral WBC counts of chemotherapy induced myelosuppressive mice to some extent compared with the control, but no statistic difference existed. LBP-H on the 13rd, 15th, 17th and 20th  day , LBP-M and LBP-L on the 15th and 17th day ,significantly ameliorated the decrease of peripheral RBC Of chemotherapy induced myelosuppressive mice compared with the control. All dosages of LBP on the 7th and 10th day, LBP-H on the 13th, 15th and 17th day, LBP-M on the13rd and 15th, significantly enhanced peripheral PLT counts of chemotherapy induced myelosuppressive mice compared with the control. Conclusion LBP promoted the peripheral blood recovery of irradiation or chemotherapy induced myelosuppressive mice.  

Key words: Lycium barbarum polysaccharide; irradiation; chemotherapy; myelosuppression

The pharmacological effects of Lycium Barbarum polysaccharide (LBP), major active component of Lycium Barbarum has been covered in many reports, among which are blood sugar and blood fat reduction, and especially its significant influence on the immune system. LBP can evidently regulate the functions of T, B, CTL, NK and Mφ cells, enhance immunity and suppress immune inhibition induced by anti-tumor chemotherapy drugs. [1] LBP can regulate IL-3 and IL-2 in double directions, promote expression of IL-2R, induce generation of IL-6 and TNF, and increase immunity in tumor immune and neuroendocrine immune regulation network. [2] LBP can significantly promote immune function recovery of irradiation induced mice, ConA, LPS proliferation rate of splenocytes, and formation of MLR, DTH and PFC. [1] To some extent, LBP can promote production of hematopoietic cells and colony stimulating factors (CSF), proliferation of bone-marrow hematopoietic stem cells, increase CFU-GM, and its granular differentiation of normal mice. [2-3] This research investigated the therapeutic effects of Lycium barbarum polysaccharide (LBP) on irradiation and chemotherapy induced myelosuppressive mice by using X-Ray and carboplatin.
1. Materials

1.1 Animals
First grade female Balb/C mice of 20～22g were obtained from the Animal Center of the National Institute for the Control of Drug and Biological Products of China. They were kept in the Animal Center of Beijing Military Medical Center and drank acidified water by themselves.
1.2 Chemicals
LBP, its average molecular weight 40,000, was purchased from Pham agenesis Beijing Office, USA. After sterilization and endotoxin removal, it was dissolved in 5% glucose solution, administrated by 50, 100, 200 mg/kg, and given by endermic injection by 0.2ML/20g daily. Carboplatin (CB) purchased from Sigma Chemical Co., Ltd, USA, was dissolved in axenic physiological saline before use, and was given by 0.2 ML/20mg daily.
1.3 Equipment
MEK 5180K Type blood cell counter, a product of Nihon Kohden Corporation, Japan and X-Ray irradiation therapeutic machine, a product of SIEMENS Corporation, Germany.
2. Methods

2.1 X-Ray induced myelosuppressive mice modeling
According to reference [4-5], randomly divide the mice into 5 groups based on their weight, including the controlled group (no administration) and model group (with administration), LBP low dose group(LBPL, 50mg/kg), LBP middle dose group(LBP-M, 100mg/kg) and LBP high dose group(LBP-H, 200mg/kg).Except the controlled group, all the mice in other groups were fixed in special irradiation boxes, and given one dose of 550 cGy X-ray at one time. All dosage of LBP were administrated 4 hr after irradiation, once a day, 7 days consecutively.
2.2 Carboplatin induced myelosuppressive mice modeling

According to reference [6], the same group dividing as that in 2.1, except the controlled group, all the mice in other groups were given single intraperitoneal injection of carboplatin(CB) by125mg/kg. All dosage of LBP were administrated 4 hr after chemotherapy, once a day, 7 days consecutively.

2.3 Taking blood sample and testing

Take 10μl tail blood by EDTA anticoagulant capillary, dissolve into 10ml diluent and mix up on the 7th, 10th, 13rd, 17th, 21st, 25th and 30th day after administration for the irradiation induced group, while on the 2nd,4 th,6 th,8 th,10 th,13rd,15 th,17 th,20 th,24 th day for the chemotherapy induced group. Examine WBC, RBC and PLT with the MEK 5180K Type blood cell counter.
2.4 Statistical processing

   All the data was illustrated by [image: image1.bmp][image: image2.bmp]s, and one way ANOVA test was adopted to compare significance of difference between the LBP treated groups and the controlled group.
3. Result

3.1 Therapeutic effects of Lycium barbarum polysaccharide (LBP) on irradiation induced myelosuppressive mice

3.1.1 Change of peripheral WBC resembled the relevant literature record, and irradiation witnessed a dramatic decrease of peripheral WBC and a recovery on the 30th day. LBP-H on the 13rd day, LBP-M on the 17th and 21st day, significantly increased peripheral WBC of irradiated myelosuppressive mice respectively compared with the control.
3.1.2 Change of peripheral RBC resembled the relevant literature record[4-5] which gradually decreased, reached the lowest point on the 17th day, and recovered from the 21st day. All dosages of LBP on the 17th and 25th day significantly ameliorated the decrease of peripheral RBC of irradiated myelosuppressive mice compared with the control.
3.1.3 Change of peripheral PLT resembled the relevant literature record[4-5] which gradually decreased, reached the lowest point on the 10th day, and recovered from the 25st day. LBP-H and LBP-M on the 10th, 13rd, 17th and 21st day and LBP-L on the 13th, 17th day significantly ameliorated the decrease of peripheral PLT of irradiated myelosuppressive mice compared with the control.
3.2 Therapeutic effects of Lycium barbarum polysaccharide (LBP) on chemotherapy induced myelosuppressive mice
3.2.1 Peripheral WBC didn’t show obvious decrease after CB chemotherapy. Experiments revealed that all dosages of LBP could increase peripheral WBC counts of chemotherapy induced myelosuppressive mice to some extent compared with the control, but showed no statistic difference.
3.2.2 Change of peripheral RBC resembled the relevant literature record[6] which gradually decreased, reached the lowest point on the 10th day, and recovered from the 24th day under CB chemotherapy. LBP-H on the 13rd, 15th ,17th and 20th  day , LBP-M and LBP-L on the 15th and 17th day significantly ameliorated the decrease of peripheral RBC Of chemotherapy induced myelosuppressive mice compared with the control.

3.2.3 Change of peripheral PLT resembled the relevant literature record[6] which gradually decreased, reached the lowest point on the 10th day, and recovered on the 24th day under CB chemotherapy. All dosages of LBP on the 7th and 10th day, LBP-H on the 13th,15th and 17th day, LBP-M on the13 th and 15th, significantly enhanced peripheral PLT counts of chemotherapy induced myelosuppressive mice compared with the control.
4. Discussion

Myelosuppression after irradiation and chemotherapy has become a manacle restricting treatment effect and prognosis of tumors. G-CSF, EPO and TPO have so far been adopted in clinical practice, however, they could not satisfy clinical demands due to restricted treatment range, toxic or side effects and high price. Therefore, to find a drug with good treatment effect, low toxic or side effects and relatively low price has become a focus for pharmaceutical researchers. Pharmacological function of polysaccharides in traditional Chinese medicine has been given top priority ever since 1980s, and it has become possible to find new drugs with treatment value from more natural Chinese herbal medicine, for instance, Astragalus membranaceus by injection has been proven as capable of enhancing immunity and increasing WBC. [7]

Latest researches have proved that LBP can increase burst forming unit-erythroid, (BFU-E), cology forming unit-erythroid (CFU-E) and reticulocyte ratio, promote secretion of colony stimulating factor by spleen T cells of the mice, and enhance colony stimulating activity in serum in mice; in vitro culture showed that LBP can enhance colony stimulating activity. [3]
This research found that the therapeutic effects of LBP after irradiation and chemotherapy mainly lie in promoting recovery of RBC and PLT, and it showed selectivity and a weak effect on WBC recovery. Thus LBP provides more options for patients with dramatic decrease of RBC and PLT and mild fall of WBC owing to irradiation and chemotherapy, but the underlying mechanism and clinical value need further research.
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