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To evaluate the effect of Tai Chi exercise on older people with nephritis, 124 older people with nephritis were 
asked to practice Tai Chi exercise for 40 min once every day. Results showed that Tai Chi” quan exercise 
significantly decrease high-shear whole blood viscosity, low-shear whole blood viscosity, plasma viscosity, 
erythrocyte sedimentation rate (ESR), hematocrit (HCT), usea nitrogen, creatinine and creatinine scavenging 
rate during 12 months of practice. This indicates that Tai Chi exercise is beneficial to prevent and delay 
nephritis deterioration. 

 

Key words: Tai Chi, nephritis, old people, hematocrit (HCT). 

 
INTRODUCTION 

 
Tai Chi (TC) is a traditional Chinese martial art that has been 
demonstrated by numerous studies to improve the ability to 
balance on one leg (Bohannon et al., 1984; Iverson et al., 
1990; Schaller, 1996; Hong et al., 2000; Jonsson et al., 
2004). The movements engage continuous body and trunk 
rotation, flexion/extension of the hips and knees, postural 
alignment, and the coordination of the arms (Swaim, 1999). 
Five major ancient Tai Chi styles are currently practiced: 
Chen, Yang, Sun, Wu (Jian Qian), and Wu (He Qin) styles. 
Each style has a distinctive protocol that differs from the 
other styles in the postures or forms included, the order in 
which they appear, the pace at which movements are 
executed, and the level of difficulty (Yang, 1991).  

Nephritis refers to inflammation of one or both kidneys. 
It can be caused by infection, but is most commonly 
caused by autoimmune disorders that affect the major 
organs. For example, those with lupus are at a much 
higher risk for developing nephritis. In rare cases 
nephritis can be genetically inherited, though it may not 
present in childhood (Yang et al., 2000; Nkeh-Chungag et 
al., 2009).  

Nephritis is a serious medical condition which is the 
ninth highest cause of human death. As the kidneys 
inflame, they begin to excrete needed protein from the 
body into the urine stream. This condition is called 
proteinuria. Loss of necessary protein due to nephritis  
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can result in several life-threatening symptoms. Most 
dangerous in cases of nephritis is the loss of protein that 
keeps blood from clotting. This can result in blood clots 
causing sudden stroke (Dooley and Falk, 2007; Morteza 
et al., 2010; Lamb et al., 2003). 

 
METHODS 
 
Participants 
 
The participants were recruited from Guangzhou City, China. The 
sample was composed of 124 older people (73 women and 51 
men; mean age of 68.2±6.82 years). The participants were asked 
to practice Tai Chi quan for 40 min once every day. The study 
lasted for 12 months. Some biochemical indexes were measured at 
3 month intervals. All indexes were measured using a auto - 
hemorheological analyzers. 
 
Statistics 
 
All data are presented as means ± SE. The results were calculated 
statistically using 1-way analysis of variance (ANOVA) and the 
Duncan multiple range test. Differences were considered to be 
significant at P < 0.05 (Snedecor and Cochran, 1989). 

 
RESULTS AND DISCUSSION 

 
Nephritis is an inflammation of the kidney and is 
categorised into Glomerulonephritis (inflammation of the 
glomeruli, when the term 'nephritis' is used without further 
qualification, this is often the condition meant), Interstitial 



 
 
 

 
Table 1. Tai Chi quan affecting high-shear whole blood viscosity, low-shear whole blood viscosity, plasma viscosity, erythrocyte 
sedimentation rate (ESR), and hematocrit (HCT).  
 
 

Time 
High-shear whole Low-shear whole blood Plasma viscosity Erythrocyte sedimentation Hematocrit 

 

 

blood viscosity (mPa·s) viscosity (mPa·s) (mPa·s) rate (ESR) (mm/h) (HCT) (%)  

  
 

 0 5.97±0.42 13.52±1.73 2.91±0.08 29.77±10.53 59.68±4.71 
 

 3 5.68±0.65 13.06±1.72 2.63±0.09 27.89±8.15 56.72±3.94 
 

 6 5.32±0.42 12.95±1.07 2.43±0.08 27.02±9.56 55.38±4.08 
 

 9 5.14±0.49 12.78±1.35 2.26±0.09 25.48±6.35 54.96±3.78 
 

 12 5.01±0.38 12.67±1.22 2.05±0.14 24.81±5.17 53.11±3.92 
 

 
 

 
Table 2. Tai Chi quan affecting usea nitrogen, creatinine and creatinine scavenging rate.  

 
 Time Usea nitrogen (mmol/L) Creatinine (μmol/L) Creatinine scavenging rate (ml/min) 

 0 11.21±1.06 274.54±84.72 53.61±3.09 

 3 10.97±1.32 256.71±93.32 49.84±4.16 

 6 10.31±0.98 247.41±89.67 46.11±3.87 

 9 9.84±0.83 221.48±92.53 43.14±3.35 

 12 9.24±0.95 214.63±100.57 38.68±2.81 
 
 

 

nephritis (swelling of the area between the renal tubules), 
Lupus Nephritis (A auto-immune disease factor leading to 
the inflammation) and Pyelonephritis (swelling due to the 
spread of a urinary infection to the kidney) (Hodgin et al., 
2009). It has been reported by many researchers, that 
blood rheology plays an important role in the cases of 
diseases related to the cardiovascular system (Barbenel 
et al., 1983; Dormandy, 1987; Rezazadeh et al., 2009).  

The main factors that affect blood’s rheological 
behaviour, are whole blood viscosity, plasma viscosity, 
haematocrit, mechanical and physicochemical properties 
of erythrocytes (Lowe and Barbenel, 1988; Begg and 
Hearns, 1966; Marinakis, 1994). Significant changes in 
high-shear whole blood viscosity, low-shear whole blood 
viscosity, plasma viscosity, erythrocyte sedimentation 
rate (ESR), and hematocrit (HCT) were observed in the 
old people (Table 1). “Tai Chi” quan exercise significantly 
decreases these indexs in practicers. Moreover, the 
decrease was strengthen with prolonged practice time. 
These results indicated that improvement in blood 
rheology is useful for old people with nephritis.  

The blood urea nitrogen (BUN, pronounced "B-U-N") 
test is a measure of the amount of nitrogen in the blood in 
the form of urea, and a measurement of renal function. 
Urea is a by- product from metabolism of proteins by the 
liver, and therefore removed from the blood by the 
kidneys (Chen et al., 2008; Yibchok-anun et al., 2009). 
Measuring serum creatinine is a useful and inexpensive 
method of evaluating renal dysfunction. Creatinine is a 
non-protein waste product of creatine phosphate 
metabolism by skeletal muscle tissue. Creatinine 
production is continuous and is proportional to muscle 
mass. Creatinine is freely filtered and therefore the serum 

 
 

 

creatinine level depends on the Glomerular Filtration 
Rate (GFR). Renal dysfunction diminishes the ability to 
filter creatinine and the serum creatinine rises. If the 
serum creatinine level doubles, the GFR is considered to 
have been halved. A threefold increase is considered to 
reflect a 75% loss of kidney function (Argirov et al., 
2005).  

Significant changes in Usea nitrogen, Creatinine and 
Creatinine scavenging rate were observed in the old 
people (Table 2). “Tai Chi” quan exercise significantly 
decreases these indexs in practicers. Moreover, the 
decrease was also strengthen with prolonged practice 
time. These results indicated that “Tai Chi” exercise could 
improve urinary disorders induced by nephritis. 
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