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Prophylaxis of Calcium Oxalate Stones by Zhulingtang on 

Experimentally induced Nephrolithiasis in Rats 
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Urinary prothrombin fragment 1 inter-alfa-inhibitor Glycosaminoglycans
2

13

26

1. (Calcium stone) 79%

(1) (Calcium oxalate stone) 59%

(2) (Calcium phosphate stone) 9%

(3) 11%

2. (Uric acid stone) 10%

3. (Struvite stone) (magnesium ammonium 

phosphate) 9%

4. (Cystine stone) 2%

15%

20%

40%

(urease-producing organism)

27
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4.

1980 Chaussy

(Extracorporeal Shock-Wave Lithotripsy ESWL) 29

2.5 cm

1.0 cm

12, 27, 

30

potassium citrate

allopurinol acetohydroxamic acid

potassium citrate D-penicillamine

-Mercaptopropionylglycine

27

1. Sodium cellulose phosphate, Thiazide

2. thiazide

3.

4. allopurinol, potassium citrate

5. Mg, vitamin B6



14

6. allopurinol, potassium citrate

7. antibiotics, acetohydroxamic acid(AHA)

8. potassium citrate

9. potassium citrate

citrate

13

31
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Sodium cellulose phosphate 

Allopurinol

Potassium citrate 13
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40
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1.Sprague-Dawley rat ( )

2. Drying oven (DENG YNG DO45, Japan)

3.Autoclave (Tomin TM-328, Taiwan)
4.  (HERMLE Z200A, Germany) 

1. 0.75% Ethylene glycol (Sigma (E9129),USA) 

2. Zhulingtang ( )

(Koda)

Polyporus umbellatus (Pers) Fries ( ), Poria 

cocos (Schw.) Wolf ( ) Alismatis rhizoma ( ) talcum ( )

Colla Corii Asini ( )  2:2:2:2:1

(starch)

Medical and Pharmaceutical Industry Technology and 

Development Center Taiwan) HPLC fingerprint 3.1

52.210 57.988 65.865 .
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(Cd) 0.180±0.011µg/g (Pb)

0.693±0.021µg/g

 100 g 1000 ml 500 ml

d.d. water autoclave 121 C
15 d.d. water

750 ml 4 C
1,500 rpm 10

4 C

1 ml 2 ml 60 C
1 ml

65 mg/ml

3.1 high pressure liguid 

chromatography HPLC

(Diode array detector) 203 nm.  
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0.75% (ethylene glycol EG)

8 Sprague-Dawley ( 11

) 320 g

(Group 1)

(Group 2) 0.75%

(starch)4.5 ml

(Group 3) 0.75%

( 65 mg/ml)1.5 

ml ( 3.2)

(Group 4) 0.75%

( 65 mg/ml)4.5 ml

(Group 3 Group 4  305 mg/kg 915 mg/kg )

3.2
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(formalin)

(paraffin) eosin solution

( 3.3 3.4)

pH Hitachi-7150

Roche-Omnic analyzer

3.3
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3.4

( 3.5)

40

(ImageScoring) ( 3.6)

Nelde 53 100

, +, ++, +++)( 3.7)

“ ” “ ” (0, 1, 2, 

3) (crystal deposition index)

328 40
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3.5

3.6 “ImageScoring”
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 A. 

 B. 

 C. 

3.7 (100X)

A mild; B moderate; C massive Scale bar=0.1 mm13

(

200 pp. 58) 
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mean  standard 
deviation one-way ANOVA

non-parametric Kruskal-Wallis test Wilcoxon rank 

sum test(Mann-Whitney test) p <0.05

the Statistical Package for the Social Science (SPSS® for

Windows, release 15.0, SPSS Inc., Chicago, Illinois) 54
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( 4.1)

( ) 160.63 ± 23.06 

gm 179.63 ± 13.41 gm

( p < 0.001 )( 4.2)

( p = 0.045 )

( p = 0.005 p = 

0.03)( 4.3)

pH pH

( p = 0.199 one way ANOVA )

8.75 ± 15.627 ml( 1 )

16.13 ± 8.576 ml( 2 ) 11.50 ± 9.181 ml( 3 ) 5.25 ± 2.315 ml(

4 )

( 2,3,4 )

(bi-refringent)

 ( 4.1)

( 4.2 4.3)
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4.1

4.2
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4.3

3 1.40 0.41 4 1.4 0 0.40 (

Mann - Whitney U p = 0.025 p = 0.047 )( 4.4)

(Kruskal-Wallis test p = 0.041 )

90.9 75.0 90.9 87.5 (

4.5) (relative risk) 3 1

0.82 4 1 0.96
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4.1

Group 1 Group 2 Group 3 Group 4 

Baseline Data 
Normal EG + Starch 

EG + ZLT 

(low dose) 

EG + ZLT  

(high dose) 

Urine

Phosphorus(mg/dl)
22.16 ± 0.84 22.64 ± 0.40 20.48 ± 5.36 22.45 ± 0.92 

Urine free 

Calcium (mmol/L) 
0.79 ± 0.39 1.05 ± 0.40 0.34 ± 0.22 0.40 ± 0.31 

Urine pH 6.48 ± 0.53 6.50 ± 0.24 6.33 ± 0.50 6.22 ± 0.24 

Serum 

Calcium(mg/dl) 
6.92 ± 1.41 6.88 ± 1.14 5.62 ± 1.09 7.05 ± 1.50 

Serum 

Phosphorus(mg/dl)
21.96 ± 2.08 21.43 ± 2.03 20.19 ± 0.46 22.42 ± 4.65 

Values are expressed as Mean ± S.D.  

One-way ANOVA. 
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4.2

Group 1 Group 2 Group 3 Group 4 

normal EG + Starch 
EG + ZLT 

(low dose) 

EG + ZLT 

(high dose) 

Body weight 

gained (g) 

179.63 ± 

13.41
130.63 ± 23.06 b* 167.50 ± 21.21 161.75 ±16.918 

Kidney weight, 

left (g) 
1.83 ± 0.34 1.83 ± 0.33 1.65 ± 0.26 1.69 ± 0.11 

Kidney weight, 

right (g) 
1.91 ± 0.50 1.74 ± 0.21 1.65 ± 0.26 1.75 ± 0.21 

Values are expressed as Mean ± SD, and analyzed by one-way ANOVA and 

multiple comparision test (Turkey HSD). 

b Denotes the comparison of four groups. * p <0.05
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4.3

Group 1 Group 2 Group 3 Group 4 

normal EG + Starch 
EG + ZLT 

(low dose) 

EG + ZLT 

(high dose) 

Urine Phosphorus 

(mg/dl) 
20.98 ± 1.12 19.52 ± 0.68 a* 20.16 ± 0.62 20.70 ± 0.51 

Urine free Calcium 

(mmol/L)
0.35 ± 0.21 0.19 ± 0.06 0.27 ± 0.06 0.30 ± 0.08 

Urine pH 6.92 ± 0.45 6.74 ± 0.32 6.55 ± 0.50 6.49 ± 0.16 

Serum Calcium 

(mg/dl) 
11.24 ± 0.26 10.69 ± 0.59 10.75 ± 0.63 10.97 ± 0.68 

Serum Phosphorus 

(mg/dl) 
12.54 ± 1.25 9.45 ± 2.26 a* 8.76 ± 1.63 a* 10.18 ± 2.84 

Serum free Calcium 

(mmol/L)
1.09 ± 0.07 1.10 ± 0.06 1.09 ± 0.17 1.15 ± 0.04 

Serum pH  7.11 ± 0.16 7.13 ± 0.09 7.12 ± 0.10 7.06 ± 0.08 

Values are expressed as Mean ± SD, and analyzed by one-way ANOVA and 

multiple comparision test (Turkey HSD). 

a Values are significantly different compared to normal group *p <0.05.
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4.4

Group
Number  

of rats 
Treatment Mean of scores 

P value 

Mann-Whitney  

U test 

Group 2 11 EG + Starch 1.40 ± 1.20  

Group 3 8 
EG + ZLT 

(low dose) 
0.41 ± 0.60 a* 0.025 a*

Group 4 8 
EG + ZLT 

(high dose) 
0.40 ± 0.51 a* 0.047 a*

Values are expressed as Mean ± SD. 

Kruskal-Wallis test for three groups p=0.041. 

a Values are significantly different compared to placebo group (group 2) by 

Mann-Whitney U test.* p < 0.05 
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4.5

Group Treatment 
Rat

number

Number 

of

urolithic

rats

Number 

of rats 

without

stone

Incidence 

rate of 

crystal 

formation 

Relative 

risk

1. Normal 
d. d. water, 

normal chow 
8 0 8 0 %  

2. Placebo 

EG water, 

starch

gavages

11 10 1 90.9 % 1 

3. Low 

dose

EG water, 

low dose ZLT 

gavages

8 6 2 75.0 % 0.82 

4. High 

dose

EG water, 

high dose 

ZLT gavages 

8 7 1 87.5 % 0.96 

The relative risk is compared to the placebo group, respectively. 
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( 3 4 )

( 4.3)

(ethylene

glycol EG) 55-59

-L- (hydroxy-L-proline HLP)

(osmotic mini-pumps)

-L- 60

-L- (HLP)

( 5.1)

Neil 10% 20% -L- (HLP)

Yorkshire-Durox

-L- (HLP)

-L- (HLP)
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5.1 Ethylene glycol -L- (HLP)
55

 Halabe et al. Clinica Chimica Acta. 2003;330:136.

(relative risk)

Wang glyoxylic acid

(down-regulate) (osteopotin)

mRNA 61 Koide
62

— 62-64 Yasui
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OPN 34

(osteopotin) mRNA 65

Suzuki

35 Xhou alisol F 24-acetate, 

alisol A 24-acetate alisomoxide64 Yin Wistar

34

(proteomics)

Tamm-Horsfall protein (THP)66 (osteopontin)67

bikunin68 Urinary prothrombin fragment 1 (UPTF1)69

phosphatidylserine osteopontin nucleolin-related protein (NRP) 

hyaluronan annexin II 70

(group 3 4)

(ethylene glycol EG)
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(HPLC)

(crystal deposition index)

(proteomics) ( two- 

dimensional sodium dodecyl sulfate-polyacrylamide gel electrophoresis, 
2D-PAGE) matrix-assisted laser 

desorption ionization-time of flight, MALDI-TOF

 (RNA Interference; RNAi)……
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Prophylaxis of Calcium Oxalate Stones by Zhulingtang on 

Experimentally induced Nephrolithiasis in Rats 

Tien-Chien Pan 
 Major  professor Wen-Chi Chen 

Graduate institute of Chinese Medical Science,  

China Medical University 

Zhulingtang (ZLT), a traditional Chinese medicine (TCM) formula, was 

used to evaluate the antilithic effects of experimentally induced calcium 

oxalate (CaOx) nephrolithiasis in ethylene glycol-fed rats. A total of 35 male 

Sprague-Dawley (SD) rats were randomly divided into four groups: normal 

control, placebo, low dose ZLT and high dose ZLT group.. The severities of 

crystal deposition were significantly reduced in the two ZLT-fed groups 

compared with the placebo group. Rats in the low dose ZLT and placebo 

groups exhibited significantly lower serum phosphorus in comparison with 

the rats of control. Rats of placebo group encountered growth retardation, in 

which the body weights were slowly increased. Our Conclusion is that ZLT 

reduced the severity of CaOx crystallization and slowdown the body weight 

loss effects. Therefore, the TCM herbal formula ZLT may be an effective 

reagent for renal stone prophylaxis. Although, the mechanism of ZLT on 

crystal inhibition remains unclear, the macromolecules may be involved. 
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