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Histopathological and Biochemical Investigation of the Effect 
of Shilajit on Liver and Kidney in Rats with Experimental 

Spinal Cord Injury * 

Objective: In this study, it was aimed to determine the effect of shilajit on the liver and kidney in 
rats with experimental spinal cord injury. 

Materials and Methods: Spinal cord injury-induced rats were treated with shilajit at doses of 150 
mg/kg and 250 mg/kg on days 1, 2, and 3. Following the administration, rats were sacrificed on the 
14th day, and blood, liver, and kidney tissues were collected.  

Results: The histopathological analysis of the liver and kidney revealed that high doses of shilajit 
showed a greater protective effect in the tissues and low doses showed only a partial protective 
effect. In biochemical analysis, serum aspartate aminotransferase (AST), alanine aminotransferase 
(ALT), lactate dehydrogenase (LDH), creatine kinase (CK), creatine, and urea concentrations were 
lower and albumin (ALB) and total protein (TP) concentrations were higher in shilajit-treated groups 
compared with the control group (P range: 0.05–0.001). 

Conclusion: As a result, in this study, it has been histopathologically and biochemically revealed 
that administration of the Shilajit significantly suppressed the formation of the lesions in liver and 
kidney with its anti-inflammatory properties after spinal cord injury in rats. 

Key Words: Kidney, liver, spinal cord injury, shilajit 

Deneysel omurilik hasarı oluşturulan ratlarda shilajitin karaciğer ve böbrek 
üzerine etkisinin histopatolojik ve biyokimyasal incelenmesi 

Amaç: Bu çalışmada deneysel omurilik hasarı oluşturulan ratlarda shilajitin karaciğer ve böbrek 
üzerine olan etkisinin belirlenmesi amaçlanmıştır. 

Gereç ve Yöntem: Bu çalışmada omurilik hasarı oluşturulan ratlara 150 mg/kg ve 250 mg/kg 
dozlarda 1., 2., ve 3. günlerde shilajit tedavisi uygulanmıştır. Uygulama sonrasında ratlar 14. günde 
sakrifiye edilerek kan, karaciğer ve böbrek dokuları alınmıştır.  

Bulgular: Karaciğer ve böbrek histopatolojik olarak incelendiğinde shilajitin yüksek dozlarının 
dokularda daha iyi koruyucu etkiye sahip olduğu düşük doz shilajitin ise kısmi düzeyde koruyucu 
etki gösterdiği belirlenmiştir. Biyokimyasal analizde ise shilajit uygulanan grupların kontrol grubuna 
istinaden serum serum aspartat aminotransferaz (AST), alanin aminotransferaz (ALT), laktat 
dehidrojenaz (LDH), kreatin kinaz (CK), kreatin ve üre konsantrasyonlarının daha düşük, albümin 
(ALB) ve total protein (TP) konsantrasyonlarının ise daha yüksek çıkmıştır (P aralığı: 0.05–0.001). 

Öneriler: Sonuç olarak, bu çalışmada ratlarda spinal kord hasarı sonrasında Shilajit uygulamasının 
antiinflamatuar özelliği ile karaciğer ve böbrekte lezyon oluşumunu önemli ölçüde baskıladığı 
histopatolojik ve biyokimyasal olarak ortaya konmuştur. 

Anahtar Kelimeler: Böbrek, karaciğer, omurilik hasarı, shilajit  

Introduction 

It is well known that the spinal cord is prone to injuries causing damage to its 
neural structures, which can lead to the destruction of its locomotor and sensory 
functions. As one of the most significant traumas of the central nervous system (CNS), 
spinal cord injuries can have devastating neurological consequences. Primary spinal 
cord injury is caused by the destruction of neurons and axons due to mechanical causes 
such as traction injury and cerebral trauma, while histological and neurological 
damages, ischemia, apoptosis, necrosis, edema, inflammation, and formation of 
reactive oxygen species are the causes of secondary damage (1-5). Primary 
mechanical spinal cord injuries can rapidly trigger secondary injury and induce an 
inflammatory response and neuronal apoptosis in the damaged area (6). 

Spinal cord injury disrupts the autonomic nervous system and impairs the 
coordination of organ functions in the body (7). The resulting neurogenic damage can 
affect many systems of the body, such as the function of the lungs, liver, intestines, 
kidneys,  and bladder,  hormone  release,  and  sexual  function,   due   to   biochemical,   
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molecular, and cellular changes in the body. After the 
injury, the regeneration of spinal cord axons is very 
limited due to the low growth capacity of neurons, the 
presence of central nervous system myelin growth 
inhibitory factors, glial scar tissue formation, and lack of 
neurotrophic factors and nerve growth factors (8-10). 

The treatment of spinal cord injuries is still 
challenging in clinical practice due to the poor 
regeneration ability of neurons (6). Despite recent 
advances in medicine, most spinal cord injury treatments 
are for temporary minimal functional recovery (11). 
Common treatment modalities for spinal cord injuries 
include the use of anti-inflammatory drugs (ketorolac, 
minocycline, riluzole, magnesium, etc.), decompression 
surgery (decompression and instrumentation) to stabilize 
the spine, and supportive therapy to prevent secondary 
damage (12). In spinal cord injuries, the circulation 
initiates a systemic inflammation in the tissues, defined 
by a rapid rise of chemokines and leukocytes in the 
lungs, liver, and kidneys, resulting in edema and 
hemorrhage. This systemic inflammation causes acute 
and chronic multiple organ dysfunction in patients with 
spinal cord injury (13, 14). 

Antioxidant and anti-inflammatory agents have 
been found to be clinically beneficial in dysfunctions that 
occur in organs because of spinal cord injury (10). 
Shilajit, also referred to as Salajit, Shilajatu, Mumie, or 
Mummiyo, is a semi-solid mineral pitch with a brown to 
black color that is mainly exuded from steep rocks in the 
Himalayas (especially in altitudes of 1000 to 5000 
meters) and mountains in other nations like Afghanistan, 
Pakistan, Iran, Nepal, China, and Tibet (15). Shilajit is 
one of the major Herbomineral remedies containing 
fulvic acid and humic acid with antioxidant properties. 
The Shilajit contains Shilajityl acetate, shilajitol, 
shilaceatatechol, shilaxanthone, shilanthranil and also 
consist major organic constituents included benzoic acid, 
hippuric acid, fatty acids, resin and waxy materials, 
gums, albuminoids and vegetable matter with benzoic 
acid being the active ingredient (16). Shilajit has 
extensive medicinal value in various systems of 
traditional medicine and is widely used to treat a number 
of diseases worldwide.  Numerous studies have shown 
that Shilajit has various bioactivity such as antioxidant, 
anti-inflammatory, antiviral, and immunomodulatory 
properties (17-22).  

The aim of this study was to investigate 
histopathologically and biochemically the effect of shilajit 
on liver and kidney structure and function in spinal cord 
injury-induced rats. 

Materials and Methods  

Research and Publication Ethics: This study is 

subject to the permission of Sivas Cumhuriyet University 
Animal Experiments Local Ethics Committee dated 
12.05.2023 and numbered 65202830-050.04.04. 

Animal Material: In the study, 24 male Wistar 

albino rats, each weighing 200-250 g, were used. 
Adult and pathogen-free, male Wistar albino rats were 

procured from Van Yüzüncü Yıl University University 
Experimental Medicine Application and Research 
Center. The animals were fed ad libitum and kept in 12 h 
of light and 12 h of darkness per day. Their habitat had 
an average temperature of 26°C and 60% relative 
humidity. 

Xylazine hydrochloride (Rompun, Bayer Türk 
Kimya Sanayi, İstanbul) 10 mg/kg and Ketamine 
hydrochloride (Ketalar, Pfizer PFE İlaçları AŞ, İstanbul) 
50 mg/kg were administered intraperitoneally to the rats 
to achieve general anesthesia before the procedure.  

Operation Method: Under general anesthesia, the 

operation areas of the rats were shaved and sterilized. 
Spinal cord injury was induced in all groups according to 
the modified Allens method (23) (Figure 1). For this 
purpose, a 2 cm incision was made in the midline at the 
level of the 8th thoracic vertebra of the rats, and the 
spinous process and laminae of T8 were removed and 
the spinal cord was exposed. Subsequently, a 10-gram 
weight was dropped on the spinal cord at a distance of 5 
cm and left on it for 3 min, and the layers were sutured in 
accordance with the anatomy after the operation. After 
the operation, a 5 mL intraperitoneal saline infusion was 
performed.  

Trial Groups: Following the operation, 24 rats 

were randomly assigned to three groups (n: 8 rats). No 
medication was administered to the control group rats. In 
this study, rats were divided into two groups: those to 
receive a low dosage (150 mg/kg) and those receiving a 
high dosage (250 mg/kg) (24). 

1. Control Group: It is the group in which spinal 
cord injury was induced but no medication was 
administered. 

2. Low-dose group: This group received 
intraperitoneal Shilajit at a dose of 150 mg/kg at the 
post-op 1st h, 1st day, 2nd day, and 3rd day after spinal 
cord injury was induced.  

3. High dose group: This is the group in which 
intraperitoneal Shilajit is given at a dose of 250 mg/kg at 
the post-op 1st h, 1st day, 2nd day, and 3rd day after 
spinal cord injury was induced. 

On the 14th day, under general anesthesia, the 
blood samples were collected from the heart of rats and 
they were euthanized. After euthanasia, blood samples 
were sent to the laboratory for biochemical analysis, and 
liver and kidney tissue samples were sent to the 
laboratory for histopathological examination. 

Histopathological Examination: After the 

experiment, the kidney and liver tissues of the 
necropsied rats were fixed in a 10% buffered formalin 
solution. The tissue samples were embedded in paraffin 
blocks after routine tissue follow-up procedures. Using a 
Rotary microtome, sections of 4 um were taken from 
paraffin blocks. Sections were stained with hematoxylin-
eosin (HE), examined, and photographed under a light 
microscope (Nikon 80i, DS-RI2; Nikon, Japan).  
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Biochemical Analysis: Blood samples taken 

during the experimental period were centrifuged at 3500 
rpm for 10 min. Sera separated from blood were stored 
at -80°C until analyzed for biochemical parameters. 
Serum glucose, alanine aminotransferase (ALT), 
aspartate aminotransferase (AST), alkaline phosphatase 
(ALP), triglyceride (TG), total cholesterol (TC), creatine, 
BUN, lactate dehydrogenase (LDH), creatine kinase 
(CK), total protein (TP), albumin (ALB) and total bilirubin 
(T-Bil) levels were determined by the spectrophotometric 
method in an autoanalyzer (Mindray BS-200, China) with 
commercial test kits (Mindray, China). 

Statistical Analysis: The data were analyzed 

using the SPSS Windows 20.0 statistical software 
package. Mean values and standard deviations were 
calculated for each evaluated indicator. One-way 
analysis of variance (ANOVA) was conducted to analyze 
all parameters followed by a Bonferroni Post-hoc test for 
pairwise comparisons. The results were considered 
significant at P<0.05. 

Results  

Histopathological Findings 

1. Kidney: The control group: The most 
remarkable morphologic change in the histologic 
examination of the kidneys was the presence of 
multifocal dilatation (*) in the both the cortex and 
medullary tubules and lymphatics. The epithelium of the 
dilated tubules was flattened. Moreover, atrophy of the 
glomerular tangle and enlargement of Bowman's space 
was found in some glomeruli. Mild degenerative-necrotic 
changes in tubular epithelial cells were also observed in 
some tubules (Figure 2 A-B). 

Low-dose group: Remarkably, the changes 
detected in the control group were found at milder levels 
(*) in this group (Figure 2 C). 

The high-dose group: Although dilated tubules 
were observed very rarely in the renal parenchyma (*), 
an almost normal histologic appearance was observed in 
general (Figure 2 D). 

 

Figure 1. Spinal Injury Group: Showing the edema, 
degeneration and inflammatory reaction in the area of spinal 
injury. 

 

Figure 2. (A-B) Control group: Diffuse multifocal dilatation (*) of 
tubules in the kidney parenchyma; (C) Low dose group: 
Dilatation of some tubules in the kidney parenchyma (*); (D) 
High dose group: Very sparse tubular dilatation is observed in 
the tubules. 

2. Liver: The control group: The most striking 
morphologic change in the histologic examination of the 
liver was dilatation specifically in the centrilobular 
sinusoids and infiltration of inflammatory cells (hepatitis) 
as focal foci or scattered in the sinusoids (Figure 3 A).  

Low-dose group: In the liver parenchyma, the 
sinusoids appeared almost normal and the infiltration of 
inflammatory cells was much less intense than in the 
Control Group (Figure 3 B). 

The high-dose group: It was found that the 
sinusoids were almost normal in the liver parenchyma 
and the infiltration of inflammatory cells in the sinusoids 
was minimal (sparse) (Figure 3 C). 

In the histopathological examinations, some 
morphologic changes (tubular dilatation and hepatitis) 
were detected in the kidneys and livers. In groups 
treated with shilajit, these morphologic changes 
remarkably were, dose-dependently, much less intense 
than in the Control Group. It is considered that sinusoidal 
dilatation and infiltration of inflammatory cells were 
induced in the liver by the effect of inflammatory 
chemical mediators released due to experimentally 
induced spinal cord injury, and that the administration of 
the Shilajit significantly suppressed the formation of 
these lesions with its anti-inflammatory properties; in 
addition, tubular dilatation caused by impaired intrarenal 
urine flow as a result of spinal cord injury was restored 
by the phytochemical compounds of the Shilajit. 

Biochemical Analysis: The effects of the surgical 

procedure and Shilajit treatments on serum 
concentrations of glucose, ALT, AST, ALP, TG, TK, 
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creatine, urea, BUN, LDH, TP, ALB, and T-Bil are shown 
in Table 1. In all biochemical parameters, there was no 
significant difference found between the low-dose (150 
mg/kg) and high-dose (200 mg/kg) shilajit-treated groups 
(P>0.05). Glucose, ALP, TG, TK, and T-Bil concentration 
changes between the groups in the present study were 
insignificant (P>0.05). The group treated with low dose 
(150 mg/kg) shilajit had lower serum ALT, AST, LDH, 
Creatine, and CK (P<0.001) concentrations (P<0.05) 
and higher ALB concentrations (P<0.001) than the 
control group. In treatment with high dose (250 mg/kg) 
shilajit, meanwhile, this change was more pronounced 
and serum ALT (P<0.001), AST (P<0.001), CK 
(P<0.001), creatine, BUN, and LDH concentrations were 
lower (P<0.05), whereas TP and ALB (P<0.001) 
concentrations were higher (P<0.05). 

 
Figure 3. (A) Control group: Dilatation (*), particularly in the 
centrilobular sinusoids, and infiltration of mononuclear cells 
including neutrophil leukocytes in the sinusoids (arrows). (B) 
Low dose group: No significant dilatation of the centrilobular 
sinusoids and less infiltration of inflammatory cells. (C) High 
dose group: No significant dilatation of the centrilobular 
sinusoids and minimal infiltration of inflammatory cells. 

Discussion 

Experimental models have been developed in 
recent years to unravel the pathophysiology and effects 
of spinal cord injuries, the cellular and molecular 
mechanisms that underlie tissue regeneration and repair 
in the injured spinal cord, and to monitor the injury 
process (25). Most injuries do not completely damage 
the spinal cord. Primary damage has been described by 
four main characteristic mechanisms. These are (a) 
impact and permanent compression, (b) impact and 
temporary compression, (c) irritation, and (d) laceration/ 
transection. Compression and compression types are 
the most common types in spinal cord injuries (25, 26). 
In order to evaluate treatment efficacy and associated 
mechanisms in spinal cord injuries, a weight-drop 
contusion method was developed. After performing 
laminectomy at level T8, Ko et al. (27) and Lv et al. (28) 

induced experimental spinal cord injury by dropping a 
10g weight from a height of 5 cm onto the spinal cord 
surface. The spinal cord injury generation method used 
in the present study is similar to the method used in the 
studies of Ko et al. (27) and Lv et al. (28) (Figure 1). 

Spinal cord injury is a devastating event that results 
in significant physical disabilities for affected individuals. 
Aside from local damage to the spinal cord, patients with 
spinal cord injuries suffer from various complications 
including multiple organ dysfunction and failure as a 
result of systemic inflammatory responses. Injured 
patients are likely to develop neurogenic pain, 
depression, lung damage, cardiovascular disease, liver 
damage, renal dysfunction, urinary tract infection, and 
increased susceptibility to pathogen infections, all of 
which impede functional recovery and may even pose a 
life-threatening situation (29-31). In the current study, 
lesions occurred in the kidneys, and liver of rats (Figure 
2A-B, 3A). These conditions were histopathologically 
demonstrated.   The   lesions  in  the  liver  and   kidneys  

Table 1. Mean serum glucose, ALT, AST, ALP, TG, TK, CK, creatine, BUN, LDH, TP, ALB, and T-Bil concentrations 

following the surgical procedure and different doses of Shilajit treatment in rats 

Parameters Control Group 
Low Dose Group 

(150 mg/kg) 

High-Dose Group 

(250 mg/kg) 

One Way ANOVA 

P-Values 

Glikoz (mg/dL) 85.40±34.96 89.70±10.50 88.52±18.14 0.657 

ALT (U/L) 88.92±10.79 64.98±14.42a 47.73±10.46b 0.001 

AST (U/L) 219.36±53.90 143.74±34.44a 76.32±13.95b 0.000 

ALP (U/L) 220.82±73.93 220.74±59.74 206.50±46.97 0.814 

CK (U/L) 298.1±773.14 110.4±459.36b 96.9±172.74 b 0.001 

LDH (U/L) 986.46±338.66 517.12±167.48a 359.58±90.60a 0.002 

TG (mg/dL) 84.88±12.80 92.72±44.04 83.34±46.35 0.726 

TK (mg/dL) 61.70±11.67 68.18±3.48 62.94±6.77 0.428 

Kreatin (mg/dL) 1.06±0.41 0.62±0.21a 0.52±0.19a 0.003 

BUN (mg/dL) 21.57±2.64 18.84±2.60 13.92±5.37a 0.023 

TP (g/L) 43.47±12.68 56.40±11.70 77.94±16.12a 0.006 

ALB (g/L) 24.30±2.34 35.47±1.38b 33.79±2.75b 0.000 

T-Bil (mg/dL) 0.30±0.18 0.29±0.12 0.25±0.08 0.348 

a: Comparison with the control group (P<0.05) 
b: Comparison with the control group (P<0.001) 
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observed in the study shows similar characteristics as 
described by Gris et al. (29), Bao et al. (30), and Sun et 
al. (31). 

Spinal cord injury not only affects motor and 
sensory functions but also leads to serious and long-
term complications due to impaired nerve conduction to 
vital organs. Autonomic innervation of the kidney is 
interrupted due to spinal cord injury. Consequently, renal 
arterial blood flow, sodium and potassium excretion, and 
renal plasma flow are decreased, leading to renal 
dysfunction (32-34). In their study, Kandhare et al. (35) 
found that spinal cord injury-induced rats displayed a 
change in glomerular permeability due to kidney 
damage. In the studies by Shunmugavel et al. (36) and 
Akakin et al. (37), degeneration of renal tubules was 
observed in spinal cord injury-induced rats. Besides, 
Sakarcan et al. (38) observed enlargement in Bowman's 
cavity, atrophy in glomeruli, and degeneration in tubules 
in spinal cord injury-induced rats. The findings of the 
above-mentioned studies are align with the 
histopathology results (Figure 2) of our study in the 
kidney tissue.  

Liver function is regulated by autonomic 
parasympathetic innervation from the brain stem and 
sympathetic innervation from the thoracic spinal cord. 
Hence, spinal cord injury at or above the thoracic levels 
disrupts the main regulatory mechanisms for hepatic 
functions. Furthermore, the liver even has a major role in 
initiating and prolonging systemic inflammation after 
spinal cord injury (39, 40). In the study by Hundt et al. 
(41), leukocyte infiltration was formed in the liver after 
the experimental spinal cord injury in rats, and in the 
study by Mohamed et al. (40), dilatation and cellular 
infiltration in the sinusoids due to liver injury in spinal 
cord injury-induced rats were determined. Moreover, in 
the study by Goodus et al. (42), leukocyte cell 
infiltrations were also observed in the liver in spinal cord 
injury-induced rats. In the present study, the 
histopathological changes in the liver (Figure 2) are 
similar to those observed by Mohamed et al. (40), Hundt 
et al. (41), and Goodus et al. (42). 

The pathophysiology of spinal cord injury 
comprises a series of destructive events that occur 
acutely or chronically, including ischemia, oxidative 
stress, inflammatory changes, apoptosis, necrosis, and 
locomotor dysfunction. A variety of therapeutic strategies 
are being developed to overcome neurodegenerative 
events and reduce secondary neuronal damage. Despite 
continued research into neuroprotective and 
neurodegenerative therapies, no treatment has been 
demonstrated to provide full recovery in spinal cord 
injuries. Thus, researchers are still searching for new 
medical therapies for the treatment of spinal cord injuries 
(43-45). For a successful outcome in spinal cord injuries, 
drugs such as vasopressors, steroids, anti-inflammatory 
agents, and rehabilitation therapies should be combined 
with a consideration of the complex pathophysiology of 
the disease (46). Shilajit is a compound used in 
conventional medicine that exhibits anti-inflammatory, 
analgesic, antioxidant, and neuroprotective activities (47, 
48). Likewise, in this study in which different doses of 

shilajit were used, its positive effects on the liver and 
kidney were also proven histopathologically and 
biochemically. Despite the minimal pathological changes 
observed in the liver and kidneys in the groups 
administered high-dose shilajit (250 mg/kg), the 
pathological changes were moderate when administered 
at a low dose (150 mg/kg), whereas the pathological 
changes were advanced in the untreated group (Figure 
2-3). The results of serum biochemistry in the present 
study (Table 1) provide evidence of spinal cord injury-
induced damage to the kidney and liver tissue in rats 
and histopathological findings showing the healing effect 
of shilajit on these tissues. Compared with the control 
group, the decrease in ALT and AST serum 
concentrations, and increase in TP (P<0.05) and ALB 
(P<0.001) levels in the groups treated with low (P<0.05) 
and high (P<0.001) dose shilajit reflect functional liver 
recovery and the healing role of shilajit. AST and ALT in 
particular are important liver enzymes that are found in 
higher concentrations in the cytoplasm. Elevated AST 
and ALT are directly proportional to acute injury (40, 49). 
Additionally, BUN and creatine enzymes (35, 39), which 
are among the parameters indicating renal function, 
were lower (P<0.05) in the shilajit-treated groups 
compared to the control group, which biochemically 
proves the histopathological changes occurring in the 
kidneys due to spinal cord injury in shilajit-treated rats. 
Furthermore, CK and LDH enzymes, which are markers 
of skeletal muscle injuries (50), decreased more 
significantly (P<0.05) in the serum levels of the high 
shilajit-treated group in the present study, which 
biochemically reveals the tissue damage inhibitory 
property of this substance.  

Direk et al. (10) demonstrated that atrophy of 
kidney glomeruli and degeneration of tubules occurred in 
spinal cord injury-induced rats. Cyclotrichium 
origanifolium (mountain mint) and Thymbra spicata L. 
var. spicata (zahter) they used in their studies partially 

prevented kidney damage. This damage caused 
degeneration in the kidneys, dilation in the Bowman 
space, and atrophy in the glomerulus in spinal cord 
injury-induced rats, as reported by Sakarcan et al. (38) in 
their study. It was shown that riboflavin had a protective 
effect against these damages in the kidneys in the 
studies conducted. Similarly, in the present study, low-
dose shilajit treatment offered a partial protective effect 
on kidney damage in spinal cord injury-induced rats 
compared with the control group, whereas this was more 
pronounced in high-dose shilajit treatment, and an effect 
with normal kidney histology was observed. This 
suggests that shilajit administration at a dose of 250 
mg/kg may prevent kidney damage after spinal cord 
injury better than a 150 mg/kg dose. 

Mohamed et al. (40) showed that liver damage 
occurred in spinal cord injury-induced rats and revealed 
that liver damage decreased with granulocyte colony-
stimulating factor (G-CSF) used for treatment. In their 
study, Bao et al. (51) used anti-CD11d to reduce the 
damage in the treatment of liver damage after 
experimental spinal cord injury. In the current study, it 
has been confirmed through both histopathology results 
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and changes in liver enzyme levels that the use of a high 
dose of Shilajit (250 mg/kg) significantly reduces the liver 
damage resulting from spinal cord injury when compared 
to the control group. Low-dose shilajit administration 
(150 mg/kg) partially prevented liver damage following 
spinal cord injury. This suggests that shilajit at a dose of 
250 mg/kg to be used after spinal cord injury may 
prevent liver damage better than the used protocol at a 
dose of 150 mg/kg. 

In conclusion, the protective effect of the shilajit 
compound against liver and kidney dysfunctions due to 
spinal cord injury in rats was investigated. In this study, it 
has been revealed histopathologically and biochemically 
that administration of the Shilajit significantly suppressed 
the formation of the lesions in liver and kidney with its 
anti-inflammatory properties after spinal cord injury in 
rats. In order to gain a better understanding of the 
mechanism of action of shilajit, further experimental 
studies need to be conducted. 
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