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Purpose: To investigate the effects of the hydroalcoholic extract of Hypericum
perforatum (H. perforatum) leaves on the kidney calculi in rats.
Materials and Methods:)LIW\WZR:LVWDUPDOHUDWVZHUHUDQGRPO\GLYLGHGLQWR
JURXSV*URXSVDQGUHFHLYHGHWK\OHQHJO\FRO (* DPPRQLXPFKORULGH  DGGHGGULQNLQJZDWHUDVDVWRQHLQGXFHU7KHH. Perforatum solution
was fed at the same time of EG application and was repeated once for two days
XQWLOWKHHQGRIWKHH[SHULPHQWDOSHULRG*URXS FRQWUROQ  ZDVSURYLGHG
IUHH DFFHVV WR IRRG DQG QRUPDO GULQNLQJ ZDWHU *URXS  (* Q    UHFHLYHG
EG-ammonium chloride-added drinking water and was fed with normal chow.
*URXSVDQG Q  DV(*WUHDWPHQWJURXSVUHFHLYHGH. Perforatum in low
PJNJ DQGKLJK PJNJ GRVHVUHVSHFWLYHO\$IWHUGD\VWKHNLGQH\V
were removed and prepared for histologic evaluation of calcium oxalate deposits.
Results: 8ULQHOHYHORIIUHHFDOFLXPLQJURXSV(*DQG(*H. perforatum (300
PJNJ  DQG SKRVSKRURXV LQ (*  H. perforatum  PJNJ  VLJQL¿FDQWO\ GHcreased compared to controls (P < .01; P < .05; and PUHVSHFWLYHO\ 7UHDWment of the rats with high dose of H. Perforatum PJNJ PDUNHGO\UHGXFHG
decrementing effect of EG on serum level of free calcium (P +LVWRORJLFDO
experiments showed that chronic feeding of H. perforatum (300 and 500 mg/kg,
RUDOO\ FRXOGVLJQL¿FDQWO\UHGXFHWKHVL]HDQGQXPEHURIFDOFLXPR[DODWHGHSRVLWV
in EG group.
Conclusion: Chronic treatment of rats with hydroalcoholic extract of H. perforatum reduced the size and number of calcium oxalate deposits in EG-induced
calculi.
Keywords: hypericum perforatum, kidney calculi, ethylene glycol, calcium oxalate
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INTRODUCTION

U

rinary stone is a prevalent disorder in the
urinary system.  Genetics, low activity,
and diet are the most common factors
that could lead to calculi formation by high saturation of calcium and production of calcium oxalate
&D2[ FU\VWDOVLQWKHNLGQH\  Calcium oxalate
and calcium phosphate are the most common kidney stones  and may cause various adverse effects,
such as obstruction, infection, hemorrhage, and
pain resulted from passage of stones in the urinary
tract system. 
Unfortunately, chemical drugs for prevention or
treatment of the kidney stones could not successfully dissolve the problem. Meanwhile, if laser
therapy as a cost-effective procedure is used for disruption of calculi, many severe complications may
yield. Therefore, the wisely clinical method for prevention, disaggregation, or disruption of calculi is
the usage of a safe, cheap, and with low side effects
medication, like medicinal plants.
Hypericum perforatum L., commonly known as St.
-RKQ¶V:RUW 6-: LVDZRUOGZLGHKHUEZKLFKLV
especially grown in Iran, India, China, Turkey, and
some other countries.  The most common SJW
preparations used are hydroalcoholic extracts of the
aerial portion of the plant that contain at least ten
different kinds of biochemical compounds.   The
essential and active ingredients of this herb include
K\SHULFLQK\SHUIRULQDQGÀDYRQRLGVIRUZKLFKIDvorable effects have been reported.   Many studies show that SJW could relieve mild to moderate
forms of depression.  Furthermore, antioxidant,  
urinary system relaxant effects,  and inhibition of
calcium crystallization in the urinary system have
been reported.  The present study has experimentally evaluated the effect of SJW extract on ethylene
glycol-induced CaOx crystallization in rat model.

MATERIALS AND METHODS
Animals
)LIW\WZR DGXOW PDOH :LVWDU UDWV  WR  J 

were procured from Pasteur Institute in Tehran,
,UDQ$W ¿UVW WKH DQLPDOV ZHUH KRXVHG WKUHH WR
four per cage in a temperature-controlled colony
URRP XQGHU D  K OLJKWGDUN F\FOH 7KHUHDIWHU
they were given free access to water and kept at
80% to 85% of their free-feeding body weight
throughout the experiment.
This study was conducted in accordance with the
policies set forth in the Guide for the Care and
8VH RI /DERUDWRU\$QLPDOV 1,+  DQG WKRVH LQ
the Research Council of Shahed University of
Medical Sciences.
Preparation of Plant Hydroalcoholic Extract
Hypericum perforatum (H. perforatum) was proYLGHGIURPWKHORFDOPDUNHWDQGZDVVFLHQWL¿FDOO\
LGHQWL¿HGE\WKHGHSDUWPHQWRI%RWDQ\RI6KDKHG
University. The hydroalcoholic extract was prepared as described elsewhere.  
Experimental Procedure
(WK\OHQHJO\FRO (* LVDQHIIHFWLYHUHQDO&D2[
inducer in the rats. This component in the body
is broken down to some organic acids, especially
oxalic acid, which precipitates as CaOx crystals
in the kidney. However, concomitant adminisWUDWLRQRIDPPRQLXPFKORULGH  ZLWK(*
 FRXOGPDVNWKHPHWDEROLFDFLGRVLVLQGXFHG
by EG application solely.
In the present study, the animals were randomly
GLYLGHGLQWRIRXUJURXSV*URXSVDQGUHFHLYHG(*DPPRQLXPFKORULGH  DGGed drinking water throughout the entire experiPHQWDO SHULRG  ZHHNV  7KH H. Perforatum
solutions were fed by gastric gavage at the same
time of EG application and repeated once for
two days till the end of the experimental period.
*URXS FRQWUROJURXSQ  ZDVSURYLGHGIUHH
access to food and normal drinking water. Group
 (*JURXSQ  UHFHLYHG(*DPPRQLXP
chloride-added drinking water and was fed with
QRUPDO FKRZ *URXSV  DQG  Q   LQ HDFK
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Table 1. Biochemical data of rats at baseline.

Urine level

Serum level

Baseline data,
mmol/dL

Group 1
Control
(n = 10)

Group 2
EG
(n = 12)

Group 3
EG + HP (low
dose)
(n = 15)

Group 4
EG + HP (high
dose)
(n = 15)

Phosphorus

117.15 ± 21.20

120.00 ± 15.90

145.00 ± 21.14

115.75 ± 26.60

Free calcium

51.10 ± 9.3

54.66 ±10.10

44.02 ± 12.77



Magnesium

113.16 ± 15.17

127.00 ± 13.14

131.75 ± 24.25



Sodium





111.00 ± 3.71



Potassium





59.00 ± 7.07

72.25 ± 7.33

Phosphorus









Free calcium

11.24 ± 0.11

10.93 ± 0.23

11.10 ± 0.23

11.43 ± 0.35

Magnesium

2.21 ± 0.43

2.71 ± 0.50





Sodium

150.51 ± 1.21

152.33 ± 1.45

151.50 ± 1.32

149.50 ± 0.95

Potassium

6.35 ± 0.73



7.10 ± 0.07



&(JOEJDBUFTFUIZMFOFHMZDPMBOE)1Hypericum perforatum.
Data are expressed as mean ± standard error.

JURXS DV(*WUHDWPHQWJURXSVUHFHLYHGH. PerforatumLQORZ PJNJ DQGKLJK PJNJ 
doses, respectively.
Serum and Urine Analysis
At the beginning and end of the experiment, the
KXULQHVDPSOHVZHUHFROOHFWHG)RUWKLVSXUpose, each rat was individually kept in a metaEROLFFDJHIRUKDQGLWVXULQHZDVUHVHUYHG
The blood serum was obtained for biochemical
DQDO\VLVDWEDVHOLQHDQGDWWKHth week. Blood was
collected from retro-orbital plexus by capillary
tube at the beginning and from the heart following anesthesia, at the end of the experiments.
Laboratory examination included measurement
of free calcium, phosphorus, magnesium, potassium, and sodium.
Evaluation of the Severity of Renal Crystal
Deposition
474 | Endourology and Stone Disease

At the end of the experiment after blood sample
collection, the rats were killed by carbon dioxide
inhalation. Thereafter, the right and left kidneys
were removed from the body and weighed. The
kidneys were kept in formalin  and then blocked
E\SDUDI¿QIRUKLVWRORJLFDOSURFHVVLQJ7KHVDJLWtally right and left kidney sections in 5 μm were
prepared by microtome and then the slides were
stained by Hematoxylin and Eosin.
Finally, a light microscope was used in order to
examine the presence of crystal depositions in histological sections. For this purpose, aggregation
of CaOx deposits were counted in 10 microscopes
¿OHG DQG H[SUHVVHG DV PHDQ  VWDQGDUG HUURU IRU
each group. For accuracy in counting of CaOx deposits, we hypothetically divided each sagittal renal specimen into 10 equal–square size regions by
¿YHYLUWXDOOLQHVDQGWKHQUDQGRPO\LQHDFKUHJLRQ
RQH PLFURVFRSH ¿HOG ZDV FRXQWHG LQ DGGLWLRQ WR
PLFURVFRSH¿HOGVLQHDFKVDJLWWDOVHFWLRQ
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Table 2. Effect of H. Perforatum on urine and serum biochemical data in rats.†£

Urine level

Serum level

†
£

Baseline data,
mmol/dL

Group 1
Control
(n = 10)

Group 2
EG
(n = 12)

Group 3
EG + HP (low
dose)
(n = 15)

Group 4
EG + HP (high
dose)
(n = 15)

Phosphorus

114.11 ± 19.2

117 ± 13.9



95.75 ± 16.65 a*

Free calcium



29.54 ± 9.14 a**

34.30 ± 11.67 a*

41.32 ± 9.21

Magnesium

110.13 ± 14.14

147 ± 12.12 a*

141.75 ± 14.2 a*

a*

Sodium









Potassium

47.70 ± 05.32



64.31 ± 2.27



Phosphorus

9.75 ± 0.90

a*





a

a

Free calcium

10.72 ± 0.41

6.6 ± 0.24 **

5.1 ± 0.33 *

9.3 ± 0.43 b*

Magnesium





3.39 ± 0.06

2.95 ± 0.17

Sodium



150.75 ± 2.13

151.66 ± 1.66

151.25 ± 1.1

Potassium

7.45 ± 0.92

6.75 ± 0.26

7.12 ± 0.06

6.90 ± 0.2

&(JOEJDBUFTFUIZMFOFHMZDPMBOE)1 Hypericum perforatum.
Data are expressed as mean ± standard error.

a

and b show significant group compared to normal and EG groups, respectively.
*P < .05 and **P < .01.

Data Analysis
One-way ANOVA and post-hoc Tukey tests were
used for analysis of serum and urine parameters.
The non-parametric Kruskal-Wallis test and
Mann-Whitney U test were used for comparison
of CaOx deposites. P values of less than .05 were
FRQVLGHUHGVWDWLVWLFDOO\VLJQL¿FDQW

RESULTS
Biochemical Analysis
'DWD DQDO\VLV VKRZHG QR VLJQL¿FDQW GLIIHUHQFHV
in baseline biochemical parameters among conWURODQGWUHDWPHQWJURXSV 7DEOH )XUWKHUPRUH
there were no differences in serum and also urine
levels of phosphorus, free calcium, magnesium,
sodium, and potassium at the beginning of the
study.
,Q7DEOHWKHVHUXPDQGXULQHOHYHORIPHQWLRQHG
parameters after the experiment are shown. As indicated, urine level of free calcium in groups EG

DQG(*ORZH. Perforatum and phosphorous in
(*KLJKH. PerforatumVLJQL¿FDQWO\GHFUHDVHG
compared to controls (P < .01; P < .05; and P
UHVSHFWLYHO\ $SSOLFDWLRQRI(*WRQRUPDO
rats have markedly raised the urine level of magnesium (P ZKLFKFRXOGQRWEHFKDQJHGE\
administration of H. Perforatum 7DEOH   7KH
serum levels of phosphorus and free calcium in
(*JURXSVLJQL¿FDQWO\GLPLQLVKHGLQFRPSDULVRQ
to normal rats (P < .05 and PUHVSHFWLYHO\ 
However, treatment of rats with high dose of H.
Perforatum PJNJ FRXOGPDUNHGO\UHGXFH
decremented effect of EG on serum level of free
calcium (P7DEOH 
,Q FRPSOHPHQWDU\ VWXG\ ZH FRXOG QRW ¿QG DQ\
body and kidney weights gain or loss between
FRQWURODQGWUHDWPHQWDQLPDOJURXSV 7DEOH 
Histological Examination
As Figure 1 shows, no CaOx deposits were found
UROLOGY JOURNAL
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Table 3. Effect of H. Perforatum on the body and kidney weight of rats.†£
Group 1
Control
(n = 10)

Group 2
EG
(n = 12)

Group 3
EG + HP (low dose)
(n = 15)

Group 4
EG + HP (high dose)
(n = 15)

Body weight gain, g*

175.11 ± 16.22

157.63 ± 23.9



166.25 ± 17.65

Right kidney weight, g

1.99 ± 0.31



1.66 ± 0.47



Left kidney weight, g

1.91 ± 0.5

1.74 ± 0.21

1.79 ± 0.49



†

&(JOEJDBUFTFUIZMFOFHMZDPMBOE)1 Hypericum perforatum.
Data are expressed as mean ± standard error.
* Body-weight gain is computed as the final body weight of each rat minus the baseline body weight of the same rat.

£

in control animals. But due to EG application, a
KLJK QXPEHU RI FDOFXOL     DSSHDUHG
in the proximal tubules, loops of Henle, distal
tubules, and collecting ducts (P    7UHDWment of the EG group with low and high doses
of H. PerforatumUHVSHFWLYHO\SURGXFHG
DQG&D2[GHSRVLWVZKLFKZHUH
 DQG  ORZHU WKDQ (* JURXS P <
 
In addition to decrement of the number of calcuOLLQ(*H. Perforatum ORZDQGKLJKGRVHV 
groups, we also found a marked reduction in the
VL]H RI &D2[ RQ WKH PLFURVFRSLF ¿HOGV RI (*
animals which were treated with H. Perforatum

Figure 1. Calcuim oxalate deposition in study groups.£¥
£

Bars represent the mean number of calculi in each group.

¥

&(JOEJDBUFTFUIZMFOFHMZDPMBOE)1Hypericum perforatum.

* and # show difference compared to control and EG groups,
respectively. **P < 0.01, ***P < .001, and # P < .05.
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H[WUDFW )LJXUH 

DISCUSSION
In the present study, we successfully induced
CaOx formation in the rat’s kidney by adding
EG to dinking water, which is in line with other
studies.  We added ammonium chloride to EG
drinking water for masking the metabolic acidosis induced by EG-derivative acids, such as glycolaldehyde acid, glycolic acid, glyoxylic acid,
and oxalic acid. 
Our data showed that ethanolic extract of H. Perforatum had a preventive effect on CaOx calculus formation in the rat’s kidney. The low and
high doses of extract also reduced the number of
&D2[FDOFXOLLQWKHWUHDWHGJURXSE\DQG
UHVSHFWLYHO\
Complementary data indicated a low level of
free calcium in urine and serum in EG-group in
comparison with control animals. This is because
most of the serum or urine calcium was bound
with oxalate to form crystals; hence, very little
free calcium was detected.
To the best of our knowledge, the present study
LVWKH¿UVWUHSRUWRQWKHHIIHFWRIHWKDQROLFH[WUDFW
of the H. Perforatum on the prevention and treatment of CaOx kidney calculus.
The exact mechanisms through which H. Perforatum affects CaOx calculi are still under debate.
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Figure 2.
(A) Normal medullary and papillary tubules are shown in a control rat’s kidney.
(B) The large size of calcium oxalate crystals (arrow) in a renal tubule in ethylene glycol-indoced
calculi in rats.
(C) Arrow shows the reduction
of calculi size in ethylene glycol
+ Hypericum Perforatum group.

Calcium oxalate crystals and high levels of oxalate in the nephrons can damage the epithelial
cells, and consequently, the cells may produce
some products as well as free radicals, inducing
heterogeneous crystal nucleation and cause aggregation of crystals. 
H. PerforatumKDVJO\FRVLGHÀDYRQRLGVVXFKDV
quercetin and quercetin-3.  Several studies
KDYHUHSRUWHGWKDWÀDYRQRLGHVHVSHFLDOO\TXUHFHWLQ KDYH DQWLLQÀDPPDWRU\ DQG DQWLR[LGDQW HIfects.  Therefore, it is speculated that H. Perforatum could prevent the formation of CaOx
calculi and their disaggregation through its antiLQÀDPPDWRU\DQGDQWLR[LGDQWPHFKDQLVPV 
Furthermore, H. Perforatum extract may interfere
with the process of epithelial cell damage induced

by crystals.  The reports about the suppression
of each step of CaOx crystal formation, growth,
and aggregation in vitro  are concomitant with
the same results in vivo trial in our experiment.
Therefore, prevention of crystal nucleus production by H. Perforatum can be speculated. The
most important protein that plays the role of crystal nucleus is chondroitin sulphate. 
In addition to afore-mentioned mechanisms in the
formation of CaOx crystals, the role of bacterial
origin, such as nanobacteria, should also be mentioned.  However, the powerful antibacterial
effect of H. Perforatum could yield its antilithiatic effect.  Of notice is the diuretic effect of H.
Perforatum,  which could help in prevention of
calculi.
UROLOGY JOURNAL
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CONCLUSION

10.

The oral feeding of the alcoholic extract of H.
Perforatum could diminish the number and size
of CaOx crystals produced by EG application in
UDW¶VNLGQH\+RZHYHUEHIRUHGUDZLQJ¿QDOFRQclusion, further studies are needed to replicate our
results.
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