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Abstract. Purpose:To study the method of tonifying kidney and spleen, detoxification 

of throat in treatment of IgA nephropathy. Methods:72 Wistar rats were randomly 

divided into blank group, model group, Lotensin group, tonifying the kidney and 

spleen, detoxification of method of high, medium and low dose group (hereinafter 

referred to as TCM high, medium and low dose group). The IgAN rat model was 

established by oral administration of BSA and LPS intravenous injection method. 

Observed after treatment for 8 weeks rats in each phase of urine red blood cell count, 

24h urinary protein (UTP) and renal tissue MMP-9, TIMP-1 changes. Results:1) 

compared with the model group, rats 24h UTP has declined. The TCM medium dose 

group decreased significantly (P<0.05); 2) compared with the model group, TCM in 

the treatment group the urine red blood cell count decreased significantly (P<0.05). 

TCM medium dose group decreased significantly (P<0.01); urinary red blood cell of 

lotensin group decreased (P>0.05). 3) compared with the blank group, the content of 

MMP-9 in renal tissue of the rats in the model group decreased significantly, the 

content of TIMP-1 increased significantly, and MMP-9/TIMP-1 decreased (P<0.05); 

4) after taking drug, compared with the model group, treatment group content of 

MMP-9 significantly increased and TIMP-1 levels were significantly lower and 

MMP-9/TIMP-1 significantly increased (P<0.05). TCM medium dose group was 

most significantly (P<0.01). Conclusion:Tonifying kidney and spleen, detoxification 

of throat method can reduce the IgAN model rats with hematuria, proteinuria and 

increase MMP-9 and reduce the TIMP-1 in renal tissue,and MMP-9/TIMP-1 tends to 

be balance, the curative effect is better than that of Lotensin group. 

Introduction 

IgA nephropathy (IgAN) is a relatively common glomerular disease. The incidence 

rate is accounting for 30%~40% of primary glomerular disease in China[1]. After 

20years end stage renal disease incidence rate is 15%~40%[2]. The main features of 

IgAN were hematuria and proteinuria.It is the first cause in primary glomerular 

disease which needs to accept the renal replacement therapy[1]. Tonifying kidney and 

spleen, detoxification of throat method is suggested by Chinese medicine master Jixue 

Ren, it is widely applied in clinical for more than 20 years, which can effectively 

reduce the IgAN patients with hematuria and proteinuria and delay the deterioration 

of renal function. In order to explore the mechanism of this method for treatment of 

IgAN, the author carried out the experiment research, the results reported as follows. 
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Experimental Materials 

Experimental Animals 

Selected 6 weeks old healthy clean grade male Wistar rats 72, body weight 160 ~ 

200g, provided by the animal laboratory of Jilin University Bethune School of 

medicine.Experimental animal number: SCXK (Liao) 2013-000. 

Experimental Instruments, Reagents and Drugs 

Fluorescence microscopy TXM-500C,Shanghai Tian Sheng Instrument Co.,Ltd.; 

MMP-9 and TIMP-1 ELISA detection kit provided by the Shanghai Xinyu Biological 

Technology Co.,Ltd; Bovine serum albumin (BSA) and lipopolysaccharide (LPS), 

sigma company, USA; fluorescein labeled Rabbit anti rat IgA antibody, Beijing 

boisynthesis Biotechnology Co., Ltd. Lotensin provided by Beijing Novartis 

Pharmaceutical Co., Ltd. (country medicine number 1050423H0); tonifying kidney 

and spleen, detoxification of throat method (by radix rehmanniae, Radix Astragali, 

Radix Codonopsis, golden buckwheat, oroxylum indicum, puffball, Cercis chinensis, 

radix curcumae, Rosa laevigata, tuckahoe, Rhizoma imperatae, pollen Typhae etc.) 

fried by the Affiliated Hospital of Changchun University of traditional Chinese 

medicine preparation room. 

Experimental Methods 

Method of Making Model 

Rats were randomly divided into blank group, model group, Lotensin group, TCM 

high, medium and low dose group.According to the method reported by Huiyu Lu 's[3] 

animal model,after ninth weeks each group selected 2 rats, the success of the model 

was verified by the test of the renal tissue. 

Grouping and Drug Validation 

After the model validation, control group were given Lotensin 10 mg/kg orally; high 

dose of TCM group was given 32g/kg irrigation stomach every day; medium dose of 

TCM group was given 16g/kg irrigation stomach; low dose of TCM was given 8g/kg; 

blank group and model group only received Physiological saline 4 ml every day. Drug 

validation continue for 8 weeks. 

Observation Index 

Observing the general state of rats, including body weight, hair color, urination and 

urine volume. Respectively in 0, 4, 6, 8, 10, 12, 14 and 16 weeks, in a metabolic cage 

collecting 24h urine, observing and recording the color of urine, urine volume, 

hematuria in frequency and severity, Urine samples being taken from 24 UTP and 

urinary sediment examination of urinary red blood cell count, using ELISA method to 

detect the renal tissue MMP-9 and TIMP-1 levels. 

Statistical Methods 

Using SPSS 19 statistical software, measurement data was descripted with ( x ±s), P< 

0.05 differences have statistical significance. 
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Experimental Results 

The General Situation 

There were 7 rats died in the process of making model,and 2 rats of the each group 

selected for the validation of the model being successful. Blank group of rats in the 

experimental process of the general state has always been good. Other group 4 weeks 

later the rats appeared eating and activity decreased, dull hair color, weight loss, 

diarrhea and urine discoloration deep; in the 10th week drug treating rats general 

condition improved markedly,and body weight increased. 

Comparison of Urine Red Blood Cell Count in Rats of Each Group  

Table 1 showed compared with the blank group, the red blood cell count began to 

increase in the model group since sixth weeks(P<0.05) and gradually increased with 

time(P<0.01);compared with the model group, urinary red blood cell count of 

Lotensin group, was not significantly reduced (P>0.05), but the TCM treatment group 

were since the beginning of the 12 week decreased gradually (P<0.05) .In the 16 week 

decreasing was more significantly (P<0.05);compare between TCM groups,TCM 

medium dose group reduced significantly (P<0. 01) .  

Table 1 Comparison of urine red blood cell count of each group of rats before and after treatment (HP) 

 
Notes:compare with blank group, #P<0.05, ## P<0.01; compare with model group,▲P<0.05; compare 

with lotensin group, 
△

P<0.05; compare between TCM groups, 
◆

P<0.05. 

Comparison of 24h UTP in Rats of Each Group  

Table 2 shows compared with the blank group,the model group from six weeks 24h 

UTP began increased (P<0.05) and increased with the time (P<0.01); compared with 

the model group, treatment group from the 10 weeks 24h UTP began to decline.the 

16th week decline significantly (P<0.05);compare between TCM groups, the medium 

group was more significant, and the therapeutic effect was better than the lotensin 

group.(P<0. 01).  

Table2   Comparison of 24h urinary protein in rats before and after treatment (mg /24 h) 

Notes:compare with blank group, #P<0.05, ## P<0.01; compare with model group, ▲P<0.05; compare 

with lotensin group, 
△

P<0.05; compare between TCM groups, 
◆

P<0.05. 
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MMP-9 and TIMP-1 in kidney tissue of rats after treatment  

Table 3 shows compared with the blank group, the MMP-9 in the model group 

significantly decreased,TIMP-1 significantly increased, MMP-9/TIMP-1<1(P<0.05). 

Compared with model group, MMP-9 significantly increased in each group. TIMP-1 

significantly decreased. TIMP-1/MMP-9 significantly increased (P<0.05).The 

traditional Chinese medicine medium dose group was the most significant (P< 0.01). 

Table 3  Comparison of contents of MMP-9 and TIMP-1 in renal tissues of rats in each group( x ± s) 

Notes:compare with blank group, # P<0.05; compare with model group,▲P<0.05, ▲▲P<0.01. 

Conclusion 

At present, it is considered that the main cause of IgAN is that the IgA molecules and 

the large molecular immune complexes are deposited on the surface of the glomerular, 

which lead to glomerular sclerosis and renal tubular interstitial fibrosis, which 

eventually lead to renal failure[4]. A large number of studies at home and abroad 

show that[5-7] glomerular sclerosis and renal interstitial fibrosis are important factors 

influencing the prognosis of renal disease. In this process,the increase of extracellular 

matrix (ECM) is the characteristic change of chronic progressive glomerular disease, 

and it is also the main pathological basis of glomerular sclerosis[8]. Studies[9] have 

indicated that the most important class of proteases in the decomposition of ECM are 

matrix metalloproteinases (MMPs). MMP-9 belongs to gelatinase, it can degrade IV 

collagen of the basement membrane. MMPs and tissue inhibitor of metalloproteinase 

(TIMP) are the main factors in regulating ECM synthesis and degradation balance. 

Studies have shown that MMP-9 is involved in the progression of renal disease in IgA 

nephropathy,and is closely associated with the production of proteinuria 

[10-12].Animal experiments have confirmed that MMP-9 plays an important role in 

the pathogenesis of glomerular disease[13]. TIMP-1 may be one of the contributing 

factors to the formation of renal interstitial fibrosis, and it is involved in the whole 

process of the formation of fibrosis[14]. In regulation of MMP-9/TIMP-1,ECM is in a 

state of dynamic equilibrium, when the external factors leads to the imbalance of 

dynamic regulation of MMP-9/TIMP-1, ECM will accumulate and aggravate 

glomerular sclerosis and renal tubule fibrosis, resulting in loss of renal function. So 

the formation and degradation of ECM are the keys to the development of renal 

disease. And TIMP-1/MMP-9 plays an important role in regulating it. 

Master of traditional Chinese medicine Professor Jixue Ren think that the 

pathogenesis core of this disease is the the deficiency of spleen and kidney, and toxin 

stagnation throat is causative factors of the disease[15-17]. The kidney is the origin of 

congenital constitution and the spleen is acquired, kidney and spleen determine the 

body's resistance strength. "Lingshu" pointed out that "the kidney meridian of foot 

Shaoyin meridian,...... The straight from the renal tubular liver and diaphragm, lung, 

throat cycle, relying on the tongue ".Throat is kidney lung collaterals for access to the 

evils of the portal and toxin from the nose and mouth entrenched in the throat forming 
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milk moth from blood invasion in the kidney. Fuxie formation long and to poison 

living in the palace of kidney forming a vicious cycle of throat, lung, kidney. 

Therefore, Nephritis is closely related to the occurrence and relapse and illness 

aggravating and throat, so professor Ren raised tonifying the kidney and strengthening 

the spleen, detoxification of throat. 

This study showed that the treatment group after treatment can significantly reduce 

the IgAN rats 24h UTP content. Chinese medicine group can significantly reduce the 

urine red blood cell count, Lotensin group was inefficacy in the treatment of urinary 

red blood cell count; each treatment group make MMP-9 in renal tissue increased 

significantly, TIMP-1 was significantly decreased, MMP-9/TIMP-1 obviously 

increased and tends to the equilibrium. Presumably, tonifying kidney and spleen, 

detoxification of throat method is through the regulation of MMP-9/TIMP-1 balance 

to reduce glomerular sclerosis and renal tubule interstitial fibrosis and thus delay the 

deterioration of renal function. 
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