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Abstract: Radiosensitizing effects of Lycium barbarum polysaccharide（LBP） were  investigated in a comparatively study. Therapeutic trials were carried out in 61 patients with inoperative primary lung cancer, among  whom，at nd  of a short-term there were 52 assessable cases; of which，the combined group（LBP＋radiation） and the comparing group （radiation  alone）consisted of 26 each． Results showed that the completely remitted （CR）rates of the combined group and comparing group were 50.0％ and 26.9％ respectively，while The CR plus partially remitted （PR） rates of these two groups were 92.3％ and 57.7％  respectively（P＜0.01）In the combined group， it was also illustrated that LBP could increase the immunologic functions during radiation therapy.
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Radiation therapy is one of the major instrumentalities in treating malignant cancers synthetically. About 70% patients need to take this therapy. However, the anoxic cells in the tumor have some antagonistic effects to radial, which may probably leave some focuses survived after the radiation. This is one of the causes for cancer’s recrudescence and metastasis. Scientists have made a lot of effort for many years trying to raise the kill rate to the anoxic cells with high-pressure oxygen, heat, neutron therapy, high-energy radial, radiosensitizer and etc. The research of radiosensitizer is one of the most important parts of this field. Heretofore, there have been thousands of chemosynthetic drugs such as Miscnidazole which is most under research. But most of them have nerve toxicity and cannot be widely used clinically.
The medlar is an invigorant for liver and kidney, and helpful to eyes as well. The experiments on animals have proved that Lycium barbarum Polysaccharide which is extracted from the medlar has obvious radiosensitizing effect on the transplanting Lewis lung cancer and helps to enhance the immune system of animals. Based on the experiments on animals, we put Lycium barbarum Polysaccharide into clinical use to observe whether it has any radiosensitizing effect when combining with radiation therapy and what its effect on the immune system is.  
Materials and Methods
1. Case choosing: lung cancer patients are the objects of observation. The focus shadows on the x-ray photographs of the patients’ chests can be directly measured and compared. The conditions for choosing cases are: (1) there must be clear pathological diagnosis before treating; (2) there should be radiation    for cancer; (3) there should not be any kind of anti-tumor treatment before the research.  
2. Methods for treatment: Therapeutic trials were carried out in 61 patients with primary lung cancer from Aug 1989 to Feb 1991, 52 of which left intact and assessable information. They were divided into 2 groups randomly according to the sequence of treatments, the time of illness, ages and pathological genres.26 in the comparing group (simply under radiation therapy) and 26 in the combining group (under radiation and Lycium barbarum Polysaccharide). For the comparing group, we consulted the methods stated by Fletcher for the design of radiation therapy. The patients whose cellule hadn’t differentiated would receive chemical therapy designed on Cop Scheme for 2 or 3 periods before getting radiation therapy. Use a radiation field to give up parallel and horizontal 60Cor radial consecutively. According to different pathological genres, give the primary tumor 60～70Gy／6～7w and 5 times radiation per week. A photograph on chest is required per 20Gy so that we can observe the size of the focus. For the combing group, besides those measures mentioned above, the patients should take 150mg Lycium barbarum Polysaccharide orally two hours before the radiation therapy. No Lycium barbarum Polysaccharide taking if no radiation, which means five times per week. This measure should last until the end of the radiation therapy. After the radiation therapy, compare the curative effects by observing the x-ray photographs of the lungs of the patients in the two groups immediately. The distribution of age, sex, pathological genres and clinical stages in the two groups is basically equal.
3. Observational index and curative effect determination
(1) The size of the tumor: judge based upon the tumor shadow on the x-ray photographs of posterio－anterior and flank chest and the judge indexes of the curative effects to the solid tumor made in the anticancer drug conference in 1978. ①completely remitted（CR）：The tumor disappears completely and hasn’t recrudesced or metastasized for more than a month. ②partially remitted（PR）:The product of the maximum diameter and vertical diameter of the tumor reduces more than 50%, or the atelectasis caused by bronchus instruction disappears completely after the treatment.  And other focuses haven’t enlarged for more than a month. ③stabilization（S）：The product of the maximum diameter and vertical diameter of the tumor reduces less than 50% or stays the same. And other focuses haven’t enlarged for more than a month. ④progress（P）：Any situation when product of the maximum diameter and vertical diameter of the tumor increases. 
（2）The influence on immune system: According to Dai Shouzhi and other people’s report, medlar can help increase the indexes of senior people’s immune functions to the level of healthy young people. This article will compare the invert rates of lymph cells of the two groups before and after the treatments.
Result 
Table 1 is the evaluation of the curative effects for the 52 cases of primary lung cancer. The effective rate（CP＋PR）is 57.7% in the comparing group and 92.3% in the combing group. P＜0.01.
Table 1: the evaluation of the curative effects for the 52 cases of primary lung cancer 
Group     Number of Cases     CR(％)       PR (％)      S(％)        P(％)

Comparing group         26        7(26.9)       8(30.8)     11(42.3)        0

Combining group         26       13(50.0)      11(42.3)      2(7.7)         0

Table 2 is the influence of the two treatments on the invert rate of lymph cells and the statistic analysis of the result of the experiment in terms of paired data.
Table 2: the influence of the treatments on the invert rate of lymph cells
Group     Reciprocal    the invert rate of lymph cells（％）   P value
                       Before the treatment   After the treatment
Comparing group    18          55.42±10.38     51.72±8.77        ＜0.05

Combining group     7          41.14±9.34      53.43±7.72        ＜0.01

Discussion 
Nowadays researchers from home and abroad are all paying great attention to the research into radiosensitizer. Although lots of experimental reports have come into existence, most of the drugs are chemosynthetic and toxic, which makes them inappropriate for clinical excises. Miscnidazole which is a comparatively mature one among them has been put into clinic application. But it also cannot be popularized because of its severe toxicity to nervous system. The herbal medicine resource in our country is abundant and we have gained a lot of clinical experiences in using them, so great achievements in radiosensitizer based on traditional Chinese medicine should be expected. However, the research on herbal medicine used as radiosensitizer is still rare now. And this article is the first report of the research on medlar as radiosensitizer. The result of this clinical experiment shows that the completely remitted （CR）rates of the combined group and comparing group were 50.0％ and 26.9％ respectively while the rates of CR plus PR （partially remitted）of these two groups were 92.3％ and 57.7％ respectively. There is a great difference between the two groups（P＜0.01). This is a hint that Lycium barbarum polysaccharide combining radiation therapy helps to improve the curative effect in primary lung cancer patients in a short period of time. This conclusion is the same as the one drew from the experiments on animals. However, because this experiment is comparatively short, we still need more time to do random experiments to make sure whether the survival rate can be improved in a long period of time. 
During the radiation therapy, the radial hurts normal tissues as well as cancer cells, and suppresses the normal immunologic functions. Our experiment also shows this point. The invert rate of lymph cells in simple radiation therapy is reduced from 55.4% to 51.7%（P＜0.05）, while the index in combining therapy is raised from 41.1% to 53.4%（P＜0.01）. This shows that Lycium barbarum Polysaccharide has an obvious effect in improving the immunologic functions during the radiation therapy. The mechanism may deal with the macromolecular amylose which can improve the host’s non-special defensive functions and special immune responses.  
According to the observation in clinical experiments, Lycium barbarum Polysaccharide doesn’t have any obvious toxic side-effect. Only a few patients had dry oral and nasal mucosa, and constipation and nosebleed once in a while. But the symptoms will be remitted when the dosage lessens. At the same time, no obvious radioreaction has been found on the patients’ irradiate skin during the radiation therapy. 
This experiment shows that as a newly-found radiosensitizer, Lycium barbarum Polysaccharide has the merits of weak toxicity and strong radiosensitization and the value to be further researched.  
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