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Abstract:  ObjectiveObjective: : To explore the effect and mechanism of ‘Taizi Yangrong Decoction’on the function of oxidative stress To explore the effect and mechanism of ‘Taizi Yangrong Decoction’on the function of oxidative stress 

inflammatory response axis after radiotherapy for nasopharyngeal carcinoma. Methods: The rat model of radiation oral mucositis was inflammatory response axis after radiotherapy for nasopharyngeal carcinoma. Methods: The rat model of radiation oral mucositis was 
established.The weight loss rate and behavioral score of rats in each group were observed in vitro;HE staining and immunohistochemistry were established.The weight loss rate and behavioral score of rats in each group were observed in vitro;HE staining and immunohistochemistry were 
observed at the tissue level; At the cell level, the expression changes of oxidative stress and inflammatory factors were observed by ELISA. observed at the tissue level; At the cell level, the expression changes of oxidative stress and inflammatory factors were observed by ELISA. 
Results: Compared with the control group, the low-dose and high-dose groups of ‘Taizi Yangrong Decoction’ can improve the weight loss rate Results: Compared with the control group, the low-dose and high-dose groups of ‘Taizi Yangrong Decoction’ can improve the weight loss rate 
and behavior score of rats,and the HE staining and immunohistochemical score decreased significantly.Further in vivo experiments showed and behavior score of rats,and the HE staining and immunohistochemical score decreased significantly.Further in vivo experiments showed 
that after the intervention of ‘Taizi Yangrong Decoction’, the expression level of oxidative stress related indexes decreased significantly; that after the intervention of ‘Taizi Yangrong Decoction’, the expression level of oxidative stress related indexes decreased significantly; 
Similarly,inflammatory factor related indexes the expression level also decreased significantly,and its expression level was closely related to the Similarly,inflammatory factor related indexes the expression level also decreased significantly,and its expression level was closely related to the 
dosage. Conclusion‘Taizi Yangrong Decoction’ can significantly improve the local mucosal injury and systemic inflammatory response of rats dosage. Conclusion‘Taizi Yangrong Decoction’ can significantly improve the local mucosal injury and systemic inflammatory response of rats 
after nasopharyngeal radiotherapy,and the effect of high dose group is the most significant.after nasopharyngeal radiotherapy,and the effect of high dose group is the most significant.
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1.Introduction

Radioactive oral mucositis is the most common 
adverse reaction of radiotherapy for nasopharyngeal 
carcinoma, which is mainly manifested as oral 
mucositis, oral ulcer,local pain,local infection,eating 
difficulties and malnutrition,and is also the main limiting 
factor of radiotherapy for nasopharyngeal carcinoma 

[1]. At present, it is believed that the pathogenesis of 
radiation oral mucositis is based on the signal pathway 
of oxidative stress inflammatory factors,which is also 
different from other general inflammatory reactions [2]. 
Research shows that after radiation acts on oral mucosa 
tissue, it first triggers oxidative stress reaction[3],and then 
further activates inflammatory factors, finally leading to 
oral mucosa damage and inflammation [4].

According to the dialectical view of traditional 
Chinese medicine, nasopharyngeal carcinoma is a 
‘loss of honor’, and radiation belongs to heat poison. 
Radiation is actually the evil of fire poison.The evil of 
fire poison is straight in the head, and the heat poison 
burns the tongue, meridians, qi, and blood, causing 
dysfunction. It hurts the qi component. Fire is a yang 
evil,and it strengthens the fire and eats qi. It is most 
likely to consume the qi and yin of the human body.
The main causes and pathogenesis of this disease are 
the accumulation of heat toxin,yin deficiency,internal 
heat,and qi and yin deficiency [5~6]. Therefore, traditional 

Chinese medicine is used to prevent and treat the 
adverse reactions of radiotherapy, mainly in accordance 
with the principles of nourishing yin and yang, clearing 
heat and detoxifying, promoting blood circulation and 
cooling blood. In addition, the Yellow Emperor’s Canon 
of Internal Medicine for the first time proposed the idea 
of ‘treating diseases before they occur’, that is, to give 
preventive treatment at the stage of disease occurrence 
and development, in order to reduce the risk of disease 
occurrence and the degree of harm at an early stage 

[7]. Through long-term front-line clinical work and 
summing up experience, our research group has made 
‘Taizi Yangrong Decoction’(which has been applied 
for national invention patent protection),playing the 
role of promoting fluid production, clearing heat and 
detoxification.

The purpose of this study was to explore the role and 
mechanism of the signal pathway based on oxidative 
stress inflammatory factors in radiotherapy related oral 
mucositis of nasopharyngeal carcinoma, and to observe 
the intervention effect of ‘Taizi Yangrong Decoction’,so 
as to provide basis for improving the tolerance and 
therapeutic effect of radiotherapy for nasopharyngeal 
carcinoma.

2.  Materials

2.1  Animals  
60 SPF female Kunming rats, 8 weeks old, with an 
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average weight of 21.3±2.1g, were provided by the 
Central Laboratory of the Affiliated Hospital of Qingdao 
University, and were raised in the SPF mouse feed-
ing room of the laboratory. The certificate number is 
SDGP370000201902003609. Feeding conditions: room 
temperature 22±2℃, humidity 55±5%, 12h light/12h 
dark cycle environment, free diet. This experiment 
strictly follows the requirements of the Regulations on 
the Administration of Laboratory Animals (Ministry of 
Science and Technology of the People’s Republic of 
China) and the Ethics Committee of the Affiliated Hos-
pital of Qingdao University.

2.2  Drugs 
The composition of ‘Taizi Yangrong Decoction’ is 

shown in Table 1.

2.3  Main reagents  
Chloral hydrate (100ml, LZ-13621, Shanghai 

Lianzu Biotechnology Co., Ltd.), Ehong (100ml, 
KFS120, Beijing Biotech Co.,Ltd.), acetone (100g, 
30169134, Tianjin Kemio Biotechnology Co., Ltd.), 
HE staining (500ml, G1005, servicebio), NF-κB p65 
immunohistochemistry kit (100T,IH-13669R, Shanghai 
Yaji Biological Co., Ltd.), Trizol Agent (100ml, s00099, 
inhibitor), TGF- β ELISA kit (48T/96T, ZK-H042, 

Sigma), IL-6 ELISA kit (48T/96T, XG-P63231, Sigma), 
IL-10 ELISA kit (48T/96T, SJ191c2853634, Sigma), 
NrF-2 ELISA kit (50T/24S, AKPR014C, Beijing Boxing 
Biotechnology Co.,Ltd.), HO-1 ELISA kit (100T/48S, 
BA1068, Shanghai Shangbao Biological Co., Ltd.) 
NQO-1 ELISA kit (110T/100S, AKFA013M, Beijing 
Boxing Biotechnology Co., Ltd.).

2.4  Main instruments  
SW-CJ-1F biological purification workbench 

(Suzhou Purification Equipment Factory, China), 
binocular optical microscope (OLYMPUS, Japan), 
TB-718 biological tissue embedding machine (Hubei 
Taiwei Technology Co., Ltd.,China), HM-325 paraffin 
microtome (Microm,Germany), GWGPSO remote 

radiotherapy machine (Nuclear Power Research and 
Design Institute, China).

3.  Method

3.1  Preparation of rat model of radiation-induc
After adaptive feeding for 1week, 8-week old rats 

were randomly divided into control group, low-dose 
group and high-dose group, 20 rats in each group, and 
labeled. After the rats were anesthetized with 10%chlo-
ral hydrate, they were taken to the supine position, fixed 

Table 1. Composition of soup‘Taizi Yangrong Decoction’
Component Dose Supplier

Radix 

Pseudostellariae

30g The Affiliated Hospital of Qingdao 

University
Astragali 30g The Affiliated Hospital of Qingdao 

University
Ophiopogon japonicus 12g The Affiliated Hospital of Qingdao 

University
Polygonatum odoratum 12g The Affiliated Hospital of Qingdao 

University
Ligusticum ligusticum 12g The Affiliated Hospital of Qingdao 

University
Poria cocos peel 15g The Affiliated Hospital of Qingdao 

University
Radix Angelicae 6g The Affiliated Hospital of Qingdao 

University
Scutellaria 

baicalensis

12g The Affiliated Hospital of Qingdao 

University
Licorice root 3g The Affiliated Hospital of Qingdao 

University
Dexamethasone sodium 

phosphate injection

1ml:5mg Zhengda Tianqing Pharmaceutical Group 

Co., Ltd.

Note:After decoction, filter the liquid medicine, dissolve it in purified water, and adjust the concentration to 2g/L.
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on the treatment bed, shielded the chest and abdomen, 
and irradiated after fully exposing the head. Exposure 
conditions: head, 3×1.5cm, 36MV photons, 3Gy/time, 
once a day, 20times in total. By observing the changes 
of oral mucositis, it was determined that the model was 
successful.

3.2  Grouping and administration  
The control group (purified water), low-dose group 

(Taizi Yangrong Tang, 100mg/kg), and high-dose group 
(Taizi Yangrong Tang, 200mg/kg) all started to gavage 
corresponding drugs on the first day of irradiation until 
the end of irradiation.

3.3  General status
(1) Weight loss rate: from the first day of irradia-

tion,10 rats in each group were randomly selected for 
weight measurement every week, and their average val-
ues were taken to observe the weight change and nutri-
tional status until the end of irradiation.

(2) Behavioral score: From the first day of irradia-
tion, 10rats in each group were randomly selected every 
week for behavioral score. The scoring criteria: 0 for 
asymptomatic, 1 for scratching, 2for local redness and 
swelling, 3 for dysphagia, 4 for malaise, and 5 for death. 
Finally, the average score was taken until the end of ir-
radiation.

3.4  Sample
(1) Tissue specimen: Before and after irradiation, oral 

mucosa of rats in each group was taken, labeled and pre-
served for staining and immunohistochemistry.

(2) Blood sample: from the first day of irradiation, 
5rats in each group were randomly selected every week, 
peripheral blood was drawn through the tail vein, and 
plasma was separated, labeled and stored for testing.

3.5  HE staining  
Take the oral mucosa of rats for HE staining and ob-

serve under the light microscope（x100) and scoring. 
Scoring criteria: no inflammatory exudation 1 point, 
inflammatory cell infiltration area less than 20% of the 
full field 2 points, inflammatory cell infiltration area 
accounting for 20~50% of the full field 3 points, inflam-
matory cell infiltration area greater than 50% of the full 
field 4 points.

3.6  Immunohistochemical test  
Take the oral mucosa tissue of rats after irradiation, 

and conduct NF through the test kit- κB p65 was detect-
ed by immunohistochemistry to observe its expression 
in tissues. The scoring method was the same as that of 
HE staining.

3.7  Detection of oxidative stress related indicators 
in oral mucosa by ELISA

 Oral mucosa tissues of rats in each group were taken 
and homogenized with glass homogenizer.The content 
of glutathione peroxidase (GSH-PX) in the homogenate 
was detected by chemical colorimetry;The contents 
of superoxide dismutase (SOD) and malondialdehyde 
(MDA) in oral mucosa of rats in each group were de-
tected by xanthine oxidase method and thiobarbituric 
acid colorimetry. The expression of NrF-2, HO-1, NQO-
1, which constitute the NrF2-ARE signal pathway, in 
the oral mucosa of rats in each group was detected by 
ELISA to understand the changes of oxidative stress in-
dicators before and after irradiation and the intervention 
effect of ‘Taizi Yangrong Decoction’.

3.8  Detection of inflammatory factor related indexes 
in plasma by ELISA

 Detection of TGF-βin plasma of rats in each group 
by ELISA,the expression of IL-6 and IL-10 in order to 
understand the expression changes of inflammatory fac-
tor indexes before and after irradiation and the interven-
tion effect of ‘Taizi Yangrong Decoction’.

3.9  Statistical methods  
Statistical analysis SPSS statistical software was used 

to analyze the data. The measurement data were ex-
pressed as mean±standard deviation, and one-way ANO-
VA was used. LSD-t test was used to compare the two.
The difference was statistically significant with P<0.05.

4.  Result

4.1  General state of rats
(1) Effect of ‘Taizi Yangrong Decoction’ on the rate 

of weight loss

Figure 1. Change of weight loss rate (%) of rats 
in each group

As shown in Figure 1,with the irradiation time 
dose,the rate of weight loss of rats in each group 
gradually increased,and the two were positively 
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correlated,with the highest in the control group and 
the lowest in the high-dose group.After irradiation, the 
difference between low-dose group and high-dose group 
was statistically significant compared with the control 
group (P<0.05, t was 8.03 and 12.99 respectively). The 
difference between the low-dose group and the high-
dose group was still statistically significant (P<0.05, 
t=5.41).

(2) Effect of ‘Taizi Yangrong Decoction’ on 
behavioral score

Figure 2. Behavior score changes of rats in each 
group

As shown in Figure 2,the behavioral score is 
positively correlated with the irradiation time dose,with 
the highest score in the control group and the lowest 
score in the high-dose group. After irradiation, there was 
no significant difference between the low-dose group 
and the control group (P>0.05, t=2.04); The difference 
between the high-dose group and the control group was 
statistically significant (P<0.05, t=3.70).

4.2   HE staining results and scores of oral mucosa

Figure 3. HE staining results of rats in each 
group after irradiation

HE staining is the hematoxylin eosin staining 
method. The hematoxylin dye is alkaline, which 
mainly makes the chromatin in the nucleus and the 
ribosome in the cytoplasm blue. The eosin dye solution 
is acidic, which mainly makes the components in the 
cytoplasm and extracellular matrix red. Inflammatory 
cells are characterized by large nucleus and large 
nucleocytoplasmic ratio. Therefore, blue inflammatory 
cells can be seen under microscope after HE staining, 

especially after 100x magnification.As shown in 
the HE staining results in Figure 3,a large number 
of inflammatory cells exudate in the control group, 
accounting for more than 50% of the field of vision.
The exudate area of inflammatory cells in the low-dose 
group accounts for 20~50% of the field of vision, while 
the exudate area of inflammatory cells in the high-dose 
group accounts for less than 20% of the field of vision.
According to the scoring standard, the scores from low 
to high are respectively 2 points for high dose group, 3 
points for low dose group and 4 points for control group.

4.3  Oral mucosa NF- κ B p65 immunohistochemical 
results

Figure 4. NF of rats in each group after 
irradiation- κ B p65 immunohistochemical results

The immunohistochemical results showed that 
the expression area of NF-κB p65 in the control 
group occupied 20~50% of the visual field, while the 
expression area of NF-κB p65 in the low-dose group and 
high-dose group was less than 20% of the visual field. 
According to the scoring standard, the scores from low 
to high are respectively 2 points for high dose group, 2 
points for low dose group and 3 points for control group. 
Further comparison between low-dose group and high-
dose group shows that NF-κB p65 in low-dose group 
was higher than that of high dose group.

4.4  Expression changes of oxidative stress related 
indicators

As shown in Table 2~4 and Figure 5, the expression 
levels of NrF-2, HO-1 and NQO-1 in plasma of rats 
in each group were positively correlated with the 
irradiation time,that is,they were the lowest at the 
beginning, showing a gradually increasing trend and 
reaching the highest value at the end of irradiation.
Further comparison between two groups showed that 
there was no statistical difference between the groups 
at the beginning (P>0.05), but there was significant 
difference between the groups at the beginning of the 
third week of irradiation (P<0.05).

4.5  Expression changes of inflammatory factor 
related indicators

As shown in Table 5~7 and Figure 6, the expression 
levels of IL-4 and IL-10 in plasma of rats in each group 
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are positively correlated with the irradiation time, that 
is, they are lowest at the beginning, showing a gradually 
increasing trend and reaching the highest value at the 
end of irradiation; However, TGF-β The expression level 
increased significantly at the first week of irradiation, 
decreased first and then increased at the second to third 
weeks, and increased again at the fourth week.Further 

comparison between two groups showed that there was 
no significant difference in the expression of IL-6 and 
IL-10 between the groups at the initial stage (P>0.05), 
but there was significant difference in the expression of 
IL-6 and IL-10 between the groups at the beginning of 
the second week of irradiation (P<0.05); TGF-β There 
was a statistical difference between the control group 

Table 2. Detection results of NrF-2 in plasma of rats in each group
Group Control Low High
0w 0.51±0.06（n=10） 0.43±0.03（n=10） 0.46±0.04（n=10）
1w 2.71±0.26（n=10） 1.82±0.21（n=10） 0.94±0.11（n=10）
2w 8.02±0.98（n=10） 4.43±0.52（n=10） 1.33±0.12（n=10）
3w 15.23±1.23（n=10） 7.48±0.82（n=10） 2.82±0.31（n=10）
4w 20.03±2.22（n=10） 10.08±1.04（n=10） 4.94±0.49（n=10）

Note: Measurement data are expressed by mean ± standard deviation, and t-test is used to analyze the difference 
of expression among groups.

Table 3. Detection Results of HO-1 in Plasma of Rats in Each Group
Group Control Low High
0w 0.79±0.08（n=10） 0.73±0.06（n=10） 0.92±0.08（n=10）
1w 4.88±0.42（n=10） 4.32±0.65（n=10） 3.82±0.46（n=10）
2w 10.91±1.08（n=10） 9.24±1.21（n=10） 6.92±0.89（n=10）
3w 28.41±1.56（n=10） 15.32±1.25（n=10） 7.99±0.88（n=10）
4w 39.52±2.26（n=10） 19.62±1.98（n=10） 9.44±1.14（n=10）

Note: Measurement data are expressed by mean ± standard deviation, and t-test is used to analyze the difference 
of expression among groups.

Table 4. Detection Results of NQO-1 in Plasma of Rats in Each Group
Group Control Low High
0w 1.22±0.28（n=10） 1.33±0.31（n=10） 1.19±0.14（n=10）
1w 15.32±1.47（n=10） 8.36±0.89（n=10） 2.18±0.22（n=10）
2w 28.77±2.24（n=10） 15.39±1.62（n=10） 6.85±0.54（n=10）
3w 39.34±3.34（n=10） 20.77±2.92（n=10） 8.45±0.92（n=10）
4w 49.22±4.25（n=10） 28.97±2.64（n=10） 9.97±1.14（n=10）

Note: Measurement data are expressed by mean ± standard deviation, and t-test is used to analyze the difference 
of expression among groups.

Figure 5. Expression changes of oxidative stress related indicators in plasma of rats in each group
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Table 5. Detection Results of IL-6 in Plasma of Rats in Each Group
Group Control Low High
0w 4.71±0.31（n=10） 4.21±0.28（n=10） 3.74±0.33（n=10）
1w 40.51±4.21（n=10） 20.87±3.02（n=10） 10.91±1.09（n=10）
2w 80.41±7.92（n=10） 52.71±4.98（n=10） 21.75±2.31（n=10）
3w 100.81±9.29

（n=10）

66.44±3.25（n=10） 31.84±2.84（n=10）

4w 1 2 9 . 4 2± 1 0 . 2 1

（n=10）

79.82±8.14（n=10） 40.33±3.58（n=10）

Note: Measurement data are expressed by mean ± standard deviation, and t-test is used to analyze the difference 
of expression among groups.

Table 6. Detection Results of IL-10 in Plasma of Rats in Each Group
Group Control Low High
0w 3.52±0.39（n=10） 3.66±0.27（n=10） 3.63±0.23（n=10）
1w 26.74±2.21（n=10） 21.36±2.22（n=10） 19.34±1.24（n=10）
2w 69.74±5.51（n=10） 49.84±3.37（n=10） 20.57±2.22（n=10）
3w 83.54±7.52（n=10） 57.21±6.24（n=10） 28.76±2.19（n=10）
4w 90.37±6.66（n=10） 68.39±5.88（n=10） 32.95±3.82（n=10）

Note: Measurement data are expressed by mean ± standard deviation, and t-test is used to analyze the difference 
of expression among groups.

Table 7. TGF in plasma of rats in each group- β detection result
Group Control Low High
0w 6.71±0.33（n=10） 5.33±0.49（n=10） 7.21±0.45（n=10）
1w 65.82±2.27（n=10） 57.23±4.55（n=10） 42.36±3.37（n=10）
2w 56.12±4.46（n=10） 50.24±5.21（n=10） 40.28±3.36（n=10）
3w 59.71±5.36（n=10） 70.84±6.64（n=10） 53.67±5.36（n=10）
4w 100.95±9.97

（n=10）

109.37±8.87（n=10） 60.88±4.49（n=10）

Note: Measurement data are expressed by mean ± standard deviation, and t-test is used to analyze the difference 
of expression among groups.

Figure 6. Expression changes of inflammatory factor related indexes in plasma of rats in each group
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and the low-dose group (P>0.05). There was a statistical 
difference between the high-dose group and the low-
dose group, and between the high-dose group and the 
control group (P<0.05).

5.  Discussion

Both domest ic  and internat ional  guidel ines 
unanimously recommend radical radiotherapy as the first 
treatment method for nasopharyngeal carcinoma, which 
can effectively improve the cure rate and reduce the 
distant metastasis rate.According to statistics,80~90% 
of the cure rate of nasopharyngeal carcinoma depends 
on radiotherapy [8]. Modern radiotherapy is based on 
the X-ray generated by the medical electron linear 
accelerator. After entering the human body,it directly 
acts on DNA molecules to break them,on the other 
hand,it first acts on the water molecules in cells to 
ionize them into H+ and OH -, and then acts on DNA 
molecules to break,eventually stopping the growth of 
tumor cells until necrosis [9]. But at the same time,it has 
brought radiotherapy related adverse reactions,which 
affect the quality of life and tolerance of patients,and 
even forced to discontinue treatment in severe cases. 
Radioactive oral mucositis is the most common adverse 
reaction of radiotherapy for nasopharyngeal carcinoma.
At present,there is no effective intervention means,and 
usually only symptomatic treatment is given priority 
to.Its traditional Chinese and western medicine treatment 
has encountered a bottleneck [10].

Radiation is the evil of fire poison,which is easy 
to damage the human body’s qi and yin.The main 
causes and pathogenesis are the accumulation of fire 
poison,yin deficiency and internal heat,and qi and yin 
deficiency[11]. According to the syndrome differentiation 
of traditional Chinese medicine, according to the 
etiology and pathogenesis of the disease,we should 
treat it by nourishing yin and yang,clearing heat and 
detoxifying,promoting blood circulation and cooling 
blood[12]. The theory of ‘preventing disease’ in Huangdi 
Neijing proposes that active intervention at the early 
stage of disease can effectively prevent the occurrence of 
disease and reduce the degree of harm [13].Review,analyze 
and sort out relevant studies: Zhu Siyu and others 
reported that Pseudostellaria can effectively prevent 
the occurrence and development of cardiovascular 
diseases by nourishing yin and promoting fluid 
production [14];Qu Jie and others reported that Astragalus 
membranaceus has become the first choice of traditional 
Chinese medicine for diabetes by supplementing qi and 
nourishing yin to treat diseases of deficiency of both qi 
and yin[15]; Han Xiao et al.confirmed by in vitro and in 
vivo tests that ophiopogon japonicus and polygonatum 
rhizome could reduce FFA,IL-6 and TNF-α in serum 

to reduce the inhibition of FINS secretion, thereby 
improving the islets β Cell function,thereby reducing 
blood sugar[16].The research group has been engaged in 
the first-line work of radiotherapy for nasopharyngeal 
carcinoma and intervention therapy of traditional 
Chinese medicine for a long time,and has accumulated 
rich clinical experience.Combined with the thought of 
TCM syndrome differentiation and the basis of previous 
research, the research group made ‘Taizi Yangrong 
Decoction’(which has applied for a national patent),and 
achieved good intervention effect.This prescription 
i s  composed of  Radix Pseudostel lar iae ,Radix 
Astragal i ,Ophiopogon japonicus,Polygonatum 
odoratum,Rhizoma Ligustici,Poria cocos peel,Radix 
Angelicae, Radix Scutellariae, and Liquorice.In the 
prescription, Radix Pseudostellariae and Radix Astragali 
have the effect of nourishing yin and replenishing 
qi.They are both sovereign medicines for treating the 
loss of yin fluid and the loss of positive qi caused by 
radiotherapy;Ophiopogon japonicus and Polygonatum 
odoratum can strengthen the power of nourishing yin 
and promoting fluid production of Pseudostellaria 
heterophyllum,which can be used as the official 
medicine;Ligusticum sinense is used to clear the 
nostrils and remove dirt,dissipate cold and remove 
dampness,and Poria cocos peel is used to promote 
water and reduce swelling.Radix Angelicae and Radix 
Scutellariae are used to clear heat,detoxify,cool blood 
and stop bleeding.They are also used as adjuvants 
to treat nasal obstruction,pus bleeding,edema and 
inflammation caused by radiotherapy;Licorice can 
strengthen the power of Astragalus to replenish qi,and 
regulate the medicinal properties with stomach.It is the 
drug of this prescription.All shakes are used together to 
play the role of promoting fluid production,clearing heat 
and detoxification.During the treatment,they are treated 
according to symptoms and signs.

This study observed the changes of general state 
of rats in each group before and after irradiation and 
under the intervention of different doses of ‘Taizi 
Yangrong Decoction’.The results showed that the 
weight of rats in each group decreased gradually 
before and after irradiation (Fig.1),and the behavioral 
score increased gradually (Fig.2),indicating that 
irradiation had brought negative changes to rats in 
each group;When ‘Taizi Yangrong Decoction’ was 
given in the course of irradiation,the rate of weight 
loss and behavioral score were alleviated,and the 
degree of remission was positively correlated with 
the dosage.The above results were confirmed by HE 
staining and immunohistochemistry (Fig.3-4).In order 
to further clarify the pathogenesis of radioactive oral 
mucositis and the protective mechanism of ‘Taizi 
Yangrong Decoction’,in vitro and in vivo experiments 
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were conducted.At present,it is generally believed 
that the important pathogenesis of radiation damage 
is the oxidative stress reaction in the body,that is,the 
radiation acts as a harmful stimulus on the human 
body to produce living oxygen,which leads to cascade 
amplification reaction,and finally leads to local radiation 
damage[17].Many studies have reported that NrF-
2/HO-1/NQO-1 signal pathway participates in the 
process of oxidative stress injury of lung tissue during 
radiotherapy of chest tumor,is one of the most important 
endogenous protection systems,and plays an important 
role in the protection of oxidative stress injury[18~20].
As the downstream target protein of Nrf-2,HO-1 has 
multiple functions, and overexpression of HO-1 can 
significantly reduce tissue damage [21];NQO-1 is a kind 
of flavoproteinase, which can release the toxicity of 
quinones to cells by catalyzing the intracellular double 
electron reduction reaction,thus playing the role of cell 
and organ protection [22].As shown in Table 2~4 and 
Figure 5 of the research results,the expression levels 
of Nrf-2,HO-1 and NQO-1 in plasma of rats in each 
group after irradiation were significantly higher than 
those before irradiation (P<0.05); After the intervention 
of ‘Taizi Yangrong Decoction’,the expression levels 
of Nrf-2,HO-1 and NQO-1 decreased significantly 
(P<0.05), and their expression levels were closely 
related to the dosage.The results show that ‘Taizi 
Yangrong Decoction’ may protect the body by inducing 
the expression of antioxidant protein through NrF-2/
HO-1/NQO-1 signal pathway,thereby improving the 
local and systemic oxidative stress response of rats after 
irradiation.Inflammatory reaction is also an important 
pathogenesis of radiation injury.Oxidative stress will 
promote IL-6,IL-10 and TGF-β Isoproinflammatory 
factor synthesis,activation of NF-κB signal transduction 
pathway promotes the expression of proinflammatory 
factors, induces ‘inflammatory waterfall’ effect and 
forms a vicious circle,leading to the microenvironment 
of radioactive oral mucositis[23~24].  As shown in 
Table 5~7 and Figure 6 of the research results, the 
expression of IL-6 and IL-10 in plasma of rats in each 
group increased significantly after irradiation, and 
the expression level decreased significantly after the 
intervention of ‘Taizi Yangrong Decoction’ (P<0.05), 
and its expression level was closely related to the 
dosage;TGF-β shows a ‘M’ type dynamic change of 
initial stage rise,middle stage decline and later stage 
rise, which may be related to TGF-β Is related to the 
double effect of the.Research report,TGF-β/Smad 
signal pathway suppresses inflammatory response in 
the early stage and promotes inflammatory response 
in the late stage.This housekeeping effect makes the 
inflammatory response process appear double peaks[25].
When combined with ‘Taizi Yangrong Decoction’ during 

irradiation,its expression level can be reduced to varying 
degrees,further reducing the stimulation of inflammatory 
response signal transduction pathway and the release of 
downstream inflammatory factors.

In general,‘Taizi Yangrong Decoction’ may reduce 
the oxidative stress response to radiation and down 
regulate TGF through NrF-2/HO-1/NQO-1 signal 
pathway inhibits the degree of inflammatory reaction in 
vivo,and finally inhibits the occurrence and development 
of radioactive oral mucositis.The intervention strategy 
of ‘Taizi Yangrong Decoction’ and the signal mechanism 
of oxidative stress inflammatory reaction are expected to 
provide laboratory basis for the treatment of radioactive 
oral mucositis and escort the radical radiotherapy of 
nasopharyngeal carcinoma.
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