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Implication for health policy/practice/research/medical education:
In a double-blind controlled experimental trial was conducted on  male rats, we found, high doses of hypericum perforatum tea 
may lead to adverse effects on renal function and histology; however, it could be beneficial at low and moderate doses. 
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Introduction 
 Plants have had a major role in human health since early 
medical practice. Early experiments showed noticeable 
effects of plants in relieving symptoms which encouraged 
people to use various types of plants as medications (1). 
Some herbal therapists advise diabetic patients to consume 
Hypericum perforatum tea twice daily with the optimism 
to control blood glucose and lipid levels. 

Hypericum perforatum belongs to the family 
Hypericaceae, also known as St. John’s wort (SJW), which 
is a home remedy in many Eastern countries (2). The major 
bioactive compounds such as flavonoids, phloroglucinols, 
and naphthodianthrones have been reported to relieve 

depression by influencing the serotonergic pathways. 
These components also downregulate the cytokines that 
lead to pro-inflammatory effects (3-6). The hydrophilic 
extracts of polyphenols potentiate the immune system 
by activating mononuclear cells which reinforce cellular 
immunity. Humoral immunity is also activated and 
increases the production of antibodies against various 
antigens. In contrast, lipid-soluble polyphenols suppress 
the immune system (7). In addition, extracts of SJW 
promote the activity of catalyzing enzymes, especially 
catalase and superoxide dismutase, which prevent the 
effect of oxidative stress on tissues (8). H. perforatum 
extracts reduce the levels of malondialdehyde, a marker 

Introduction: Hypericum perforatum consists of several biologically active compounds that 
may affect cell physiology.
Objectives: This study attempted to estimate the effect and safety of a tea that was prepared 
from H. perforatum on renal histology and function.
Materials and Methods: A double-blind controlled experimental trial was conducted on 
25 male rats. These animals were divided into four groups. Three of them were labeled as 
the study groups, and each consisted of seven animals. The fourth group was labeled as the 
control group consisting of four animals that lived in the same environment and consumed 
the same food as the other groups. The animals in each study group consumed a prepared tea 
with a different concentration for each group. The herbal tea of H. perforatum was made as 
recommended by the local traditional preparation method. Doses of 3, 6, and 9 cc/kg/d were 
calculated and selected according to the recommendation. Each of these doses was given to 
each group of the experiment for four weeks mixed with water. 
Results: A slight increase in blood urea and serum creatinine and a decrease in serum 
albumin levels were noticed in the experimental groups compared to the control group. In 
addition, the weight of the kidneys in the study groups was more than the control group. 
There were microscopical changes in the renal histology that was noticed in the higher doses 
of H. perforatum tea.
Conclusion: Higher doses of H. perforatum tea can induce damage to the renal tissue. 
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of oxidative stress activity, by increasing catalase and 
glutathione peroxidase activity. These enzymes protect 
the cells from harmful oxidative stress effects (9). On the 
other hand, H. perforatum tea may affect renal histology 
and function which might have already been insulted by 
diabetic nephropathy. 

Objectives
There is limited information about the nephrotoxicity 
effects and toxic dosage of H. perforatum tea. However, 
some studies have reported that its nephroprotective 
effects. This study aims to explore and estimate the level 
of safety and effect of H. perforatum tea consumption on 
renal histology and function. 

Material and Methods
Study design
This experimental study has a double-blinded control 
design and evaluates the effect of water-soluble extracts 
of H. perforatum, prepared as a tea, on rat renal function 
and histology. Twenty-five rats were divided into three 
study groups with seven rats in each that were treated with 
different concentrations of H. perforatum tea. A fourth 
group consisting of four rats was labeled as the control 
group and received similar feeding and environmental 
circumstances as the other groups. 

The H. perforatum tea was made by mixing 250 g of H. 
perforatum leaves in 4 L of water and was boiled until half 
of the water evaporated. This method was similar to the 
traditional preparation for diabetic patients in our region. 
The prepared tea was proposed to improve the control of 
diabetes and the lipid profile of those patients. The dose of 
250 cc twice a day was used by the patients. We used 6 cc/
kg/d for the rats in this study (HP2), since the estimated 
3 cc/kg/d was given as the lower dose (HP1) and the 9 cc/
kg/d was given as a higher dose (HP3). Each experimental 
animal group received one of these tea doses as well as 
an oral water supply for one month. After a month, the 
animals were harvested for organs and blood according 
to the protocols. The blood was obtained to measure 
the levels of blood urea, serum creatinine, and serum 
albumin. The kidneys were weighed and pathological 
slides were prepared to detect histological changes. The 
kidneys of the control and study groups were compared 
histologically. 

Data analysis
Statistical analysis was conducted by student’s t test to 
compare the results of the functions of both the study 
and control groups. The P value below 0.05 was set as the 
significance level.

Results
Histology
The histological findings showed increased glomerular 
injuries and medullary infiltration by lymphoid and 

connective tissue cells which may lead to fibrosis and 
renal atrophy with prolongation of receiving treatment.
The degree of renal injury was increased with the 
increased dose of H. perforatum. As shown in Table 1, 
the renal weight reciprocally increased with the addition 
of the dose; however, it was not significant except in the 
group that received the high dose (HP3).

Figure 1 shows the histological examination of the 
control group. The section shows the cortex of the kidney 
that contains glomeruli. The glomerulus is formed by a tuft 
of capillaries with the presence of glomerular epithelium 
on its surface. Each glomerulus is surrounded by capsule. 
The capsules are continued as the proximal and then, distal 
convoluted tubules. The proximal convoluted tubules are 
lined by pyramidal cells with a narrow lumen, while distal 
convoluted tubules are lined by simple cuboidal cells 
with a wide lumen. The medulla of the kidney contains 
the renal tubules and collecting ducts and between 
them, there is a thin segment of the loop of Henle. The 
blood capillaries are present among these tubules in the 
interstitial connective tissue.

Figure 2 reveals the kidney histology of the first study 
group (HP1) that received 3cc/kg of H. perforatum tea. 
The glomeruli and tubules seemed normal, but the cortical 
blood vessels were congested with blood. In addition, the 
medulla was infiltrated by kidney epithelioid cells and 
lymphocytes.

Figure 3 represents the kidney histology of the second 
study group (HP2) that were exposed to 6cc/kg of 
H. perforatum tea. The sections demonstrated some 
atrophied glomeruli, while others appeared normal; the 
tubules were normal but there were congested blood 
vessels. The medullary structures were normal; however, 
the medulla was invaded by numerous connective tissue 
cells with many lymphocytes within the interstitium. 

Figure 4 exhibits the kidney histology of the third study 

Table 1. The renal weight of the control and experimental groups that 
consumed H. perforatum with different concentrations

Groups Kidney weight (g)

Normal control 1.85 ± 0.06
HP 1 2.10 ± 0.06

HP 2 2.14 ± 0.09
HP 3 2.23 ± 0.07*

Cortex Medulla

Figure 1. The renal  histological examination of the control group.
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group (HP3) that consumed 9 cc/kg of H. perforatum 
tea. The sections show that most of the glomeruli were 
atrophied and were demonstrated as condensed masses 
with lymphocytic diffusion on their surface. These 
atrophied glomeruli were also displaced to the periphery 
of the Bowman’s capsule. The cortical blood vessels were 
congested with hemolysed blood. In addition, the proximal 
convoluted tubules contained few sloughed epithelioid 
cells and glomerular filtrate. The renal medulla contains 
normal tubules however, this part is invaded by numerous 
connective tissue cells and lymphocytes with the presence 
of congested blood vessels.

Biochemistry 
Table 2 illustrates a progressive deterioration of renal 
function with increasing doses of H. perforatum. The 
increase in the parameters of renal function, (serum urea 
and creatinine) is not significant in low and moderate 
doses (HP1 and HP2). However, it was significant in 
the group that consumed the high concentration (HP3) 
compared to the control group. In addition, the serum 
albumin in the high dose group is significantly lower than 

in the control group. Nevertheless, the decrease is not 
significant in low and moderate doses (HP1 and HP2). 

Discussion
Since the early times, medical professionals have tried 
many types of plants and herbs to relieve the suffering 
of their patients. The relatively lower price, few reported 
side effects which are supported by promising outcomes 
in many cases encourages individuals to use them. H. 
perforatum is a good example of a herbal water extract 
that has been used by patients with diabetes to control 
glucose and lipid levels in Middle Eastern countries (1). H. 
perforatum has several active components like flavonoids, 
flavonoid derivatives, hypericin, hyperforin, xanthone 
derivatives, and biapigenin that have antioxidant activity 
through different pathways including the scavenging 
of free radicals, inhibition of lipid peroxidation, and 
activation of signal transducers (10,11).

Flavonoids are a major component of H. perforatum. 
The intake of flavonoids enhances the function of 
the cardiovascular system and minimizes the risk of 
cardiovascular events. This effect is attained through the 
enhancement of the endothelial integrity and, in turn, 
function. Consequently, systolic and diastolic arterial 
blood pressure will reduce (12). Endothelial function 
with high levels of nitric oxide (NO) has effective 
bioavailability after flavonoid intake which may explain 
the improvement of blood flow by the raised endothelial 
NO level and activity (13), these events can explain the 
dilated capillaries in serial sections of animal’s kidneys in 
the experiment arm of the study. 

The dilation of capillary vessels may also explain 
the edema that affects the renal parenchyma and the 
increment of the renal weight. In addition, it may also 

Figure 2. The kidney histology of the first study group (HP1) that were 
exposed to 3 cc/kg of H. perforatum tea.

Figure 3. The kidney histology of the second study group (HP2) that 
were exposed to 6 cc/kg of H. perforatum tea.

Cortex

Cortex

Medulla

Medulla

Figure 4. The kidney histology of the third study group (HP3) that were 
exposed to 9 cc/kg of H. Perforatum tea.

Cortex Medulla

Table 2. The serum levels of blood urea, creatinine, albumin of the control and experimental groups that consumed H. perforatum with different concentrations.

Groups Serum creatinine (mg/dL) Blood urea (mg/dL) Serum albumin (g/dL)

Normal control 0.62 ± 0.09 26.43 ± 1.75 4.68 ± 0.18

HP 1 0.65 ± 0.14 32.98 ± 1.48 4.46 ± 0.14

HP 2 0.83 ± 0.16 36.75 ± 1.54 3.84 ± 0.20

HP 3 1.28 ± 0.08* 46.98 ± 1.58* 3.12 ± 0.17*

*P <0.05.
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lead to an event similar to the compartment syndrome 
that leads to atrophy of the glomeruli and tubules and, 
eventually, causes renal dysfunction. 

Flavonoid has an antioxidant activity that protects the 
cells from reactive oxygen species (ROS) which have has 
damaging effects on cells. These free radicals and ROS 
are produced by the normal oxygen metabolic pathway. 
The free radicals also interfere with cell function by a 
mechanism that is not well understood. One of the key 
incidents caused by ROS is the peroxidation of lipids 
which damage the cell membrane by changing the cross-
membrane charge. This condition alters ion transfer and 
eventually, the cross membrane osmotic pressure leads 
to cellular edema and ultimately, death. Accumulation of 
free radicals attracts a variety of mediators that moderate 
the inflammatory response that resulted in tissue injuries 
and damage (14).

Regular intake of flavonoids with sufficient doses 
provides the expected protective effect. However, the 
conjugation pathway, prolonged the half-life of flavonoids 
to more than a day may lead to the accumulation of 
flavonoids to a toxic level if the dose increases (15), 
especially if the flavonoids are taken as a supplement with 
a high potency formula (16). Since a tested dose of 10 g/
kg/daily had no reported genotoxicity in somatic or germ 
cells flavonoids have been proved to be safe compounds 
with no significant reported side effects or toxicological 
events (17). 

A study mentioned that the histological and biochemical 
outcomes favored the use of H. perforatum as a cofactor 
that is protective against acute renal injuries caused by 
ischemia-reperfusion (I/R). This result was supported 
by the dilation of renal tubules and the desquamation 
of the epithelium that were decreased in ischemia-
reperfusion conditions in a group that used H. perforatum 
as an adjuvant factor in their study. They compared 
them with the ischemia-reperfusion group that did not 
use H. perforatum (HP). Their study found that despite 
this protective effect, the levels of blood urea and serum 
creatinine were comparable in both study groups; (I/R) 
and (I/R + HP) (18). In our study, we also reported a 
significant increase in the indices of renal function with 
the high dose of H. perforatum (HP3). 

The renal insult caused by the high dose of H. 
perforatum in our study may not be related to the high 
dose of flavonoids in H. perforatum tea; however, it could 
be related to synergism with other compositions or may 
be associated with the toxic materials produced with 
this preparation method. Heat can lead to oxidation, 
breakdown, and extraction of the active bio-compounds 
of vegetables (19). A positive and negative heat effect on 
the heat-treated food are dependant on the morphology 
of the vegetables and their nutritional properties (20); 
therefore, the heating variables (such as duration and 
degree) cause various effects on the antioxidant properties 
of food (21). The antioxidant properties may decline with 

heating through the destruction of antioxidant materials 
or by the formation of new pro-oxidant compounds. This 
situation may cause a deleterious effect on the living cells. 
The altered structure of the newly formed antioxidants as 
well as the formation of unique antioxidant compounds 
may amplify the original antioxidant condition (22,23). 
Such results indicate that heat may change antioxidant 
properties in fruits and vegetables. However, a report 
suggested that the antioxidant profile of many food 
materials declined if heated to a level between 65-100˚C 
(24).

Some chemical materials can induce oxidative stress 
on the tissues which are known as pro-oxidants. The 
induction of oxidative stress by pro-oxidants is either 
through the production of reactive oxygen species or 
inhibition of pre-existing antioxidants. Interestingly, 
some of the well-known antioxidants are reported to have 
pro-oxidant functions. Some determinant factors can 
enhance the transformation of antioxidant to pro-oxidant 
agents. These determinants include the presence of metal 
ions in the structure of the antioxidant, the level of the 
antioxidant in the milieu of the tissue matrix, and the 
oxidation-reduction (redox) potential of the antioxidant 
in that environment (25). These functional changes in 
antioxidants may explain the renal damage caused by the 
high dose of HP3 tea.

Conclusion
In summary, high doses of H. perforatum may lead to 
adverse effects on renal function and histology; however, 
it could be beneficial at low and moderate doses. 
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