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Abstract: Plant compounds called saponins have been 

proposed as potential anticarcinogens. Because of their 

chemical structure's amphiphilic nature, they have 

surface-active properties. The regulation of carcinogen-

induced cell growth, direct cytotoxicity, immune-

modulatory effects, and bile acid binding are some of the 

hypothesised mechanisms of saponins' anticarcinogenic 

actions. The anticarcinogenic properties of saponins 

from frequently eaten plant foods have not, however, 

been investigated. One of the most significant sources of 

dietary saponins is soy beans. They serve as the primary 

source of protein in many vegetarian diets. Our findings 

shown that human cancer cells were dose-dependently 

growth inhibited by soybean saponins at concentrations 

of 150–600 ppm (HCT-15). Additionally, viability was 

much diminished. The permeability of cell membranes 

was not increased by soybean saponins in a dose-

dependent manner. Our findings shown that human 

cancer cells were dose-dependently growth inhibited by 

soybean saponins at concentrations of 150–600 ppm 

(HCT-15). Additionally, viability was much diminished. 

While gypsophilla saponin, a non-dietary saponin, 

enhanced permeability with increasing concentrations, 

soybean saponins did not increase cell membrane 

permeability in a dose-dependent manner. According to 

electron microscopy, the cell shape and interactions with 

the cell membrane of soybean and gypsophilla saponins 

vary. 

 

INTRODUCTION 

 

Glioblastoma is the cancer of glial cells of brain or 

spinal cord. The cancerous cells are very invasive and 

hence proliferate well to a great extent. This type of 

cancer is a major concern in males rather than females. 

According to the severity of the proliferation, 

glioblastoma can be divided into four stages. 

Glioblastomas arise from the astrocytes of the brain 

and then proliferate to other lobes. Brain tumors are 

hard to treat as well, but we have tried to cease the 

cancerous glial cells to proliferate in glioblastoma 

induced mice by the extracted saponins from the 

gokhru plant.  

Procedure of saponin extraction from 

Gokhru(Tribulus terrestris): 

 

Requirements: 
 

METHOD 

 

Soxhlet Apparatus was used for the extraction of 

alcoholic content of gokhru. For this, 0.8g of gokhru 

powder was weighed and transferred to the soxhlet 

apparatus. 250ml of ethanol was measured and 

transferred to a round bottom flask. The extraction 

took around 6-8 hours to complete and sample was 

collected, which was pure saponin extract. 

 
Fig: Soxhlet Apparatus 
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Fourier Transform Infrared Spectrophotometer: FTIR was used as a confirmatory analytical method to 

confirm the bonds present in the extracted saponin 

from the T. terrestris.  

 
Fig-2 explains the presence of saponins in the crude extract 

Fig-2: FTIR spectrum of T. terrestris 

S.NO. TYPES OF SOLVENTS SAPONIN CONCENTRATION (g/ml) PERCENTAGE EXTRACTION OF 

SAPONIN (%) 

1 Ethanol 1.95 51.78 

2 Methanol 2.77 49 

3 Water 3.93 37.88 

Table-1: % yield of saponin with different solvents 

 

Presently this extract of , Tribulus territris is a taken into account which contains high medicinal values. The physical 

characterization like SEM, FT-IR was done for the confirmation of the powder of gokhru . The saponin content in the 

tribulus is identified as high as of other herbs. As, saponin which are extracted from the fruit  using different solvents 

like ethanol, methanol and aqueous and of different concentrations of the solvent resulted high % yield with70% 

ethanol. The optimum yield of saponin is observed for 1 gm of sample and 3M Hydrochloric acid at 70℃ for 4 hrs. In 

this paper, we shall focus on the cessation of glioblastoma activity in glioblastoma induced mice using the above 

extracted saponins. 
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INDUCTION OF GLIOBLASTOMA IN MICE 

 

In 1970, the methylcholanthrene pellets that were 

inserted into the C57BL/6 mice's brains were used to 

chemically induce the GL261 line. The line was 

subsequently kept alive by directly transferring 

tumours. In the 1990s, stable cell lines were cultivated. 

On the histological level, GL261 tumours resemble 

ependymoblastomas, although they otherwise 

recapitulate GBM characteristics. However, there are 

some studies using GEMMs as a model for the 

evaluation of treatments. The majority of GEMM 

research for GBM has focused on understanding the 

role of underlying genetic changes in GBM 

tumorigenesis GEMMs are employed more commonly 

than other model types for the assessment of GBM 

genetics or treatments that are specifically directed 

against genetic alterations. The development of brain 

tumours, which were categorised as high-grade 

gliomas (glioblastomas) according to 

histopathological (necrosis and microvascular 

proliferation) and molecular features, is caused by 

tamoxifen-induced neural stem cell (NSC)-specific 

deletion of Pten and p53. Recently, we described this 

genetic model. According to this categorization, the 

tumours have a strong staining for the proliferation 

marker Ki67 and are positive for well-established 

glioma markers such Gfap and Olig2. Incomplete 

penetrance of tumour formation (65%) and protracted 

latency (10 to 24 months following tamoxifen 

injection) are two characteristics of this genetic model, 

also known as a double knock-out (DKO). Since 

tumour cells obtained from comparable models have 

been successfully transplanted, resulting in GBM that 

retains the genetic model's properties, we decided to 

develop a set of  Potentially more suitable for 

experimental use murine glioblastoma cells produced 

through repeated in vivo passaging. Cell lines from 

DKO mice at two different stages of tumour growth 

served as our starting point. Two weeks following 

tamoxifen-induced gene loss from isolated NSCs 

(transformed NSC 0; tNSC0). DKO mice did not 

exhibit any overt tumour lesions at this time period, 

but all of them displayed an enlargement of the rostral 

migratory stream (RMS), which is made up of NSCs 

that migrate from the lateral ventricle (LVsub-

ventricular )'s zone (SVZ) to the olfactory bulb. 

 
Meningioma cells are injected intracranially into 3–8-

week-old immunocompromised mice to create 

orthotopic models. Table 2 lists and describes a variety 

of injection sites, cells injected, their types and 

numbers, and injection volumes. However, recently, 

xenografts with tumorospheres derived from 

malignant meningiomas were successfully implanted 

into the convexity, with only a very low number of 

implanted cells (50 103) being necessary for tumour 

induction [35]. Typically, 105 to 106 cells in a volume 

of 3 to 10 microliters are injected. Mice are put to sleep 

for this technique, and a small animal stereotaxic 

equipment is used to stabilise their heads. Burr holes 

2.5 mm lateral and 1 mm deep in the dura are bored to 

provide subdural or convexity injections. Table 2 lists 

and describes a variety of injection sites, cells injected, 

their types and numbers, and injection volumes. 

However, recently, xenografts with tumorospheres 

derived from malignant meningiomas were 

successfully implanted into the convexity, with only a 

very low number of implanted cells (50 103) being 

necessary for tumour induction [35]. Typically, 105 to 

106 cells in a volume of 3 to 10 microliters are 

injected. Mice are put to sleep for this technique, and 

a small animal stereotaxic equipment is used to 

stabilise their heads. Through a burr hole drilled into 

the skull 1 mm deep and 2.5 mm lateral from the 

bregma, subdural or convexity injections are 

administered. Injections into the skull base are 

typically carried out using a 1.5 mm anterior burr hole. 
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Fig: 3 Schematic Depiction of  Administering Cell 

Lines in mice 

However, recently, xenografts with tumorospheres 

derived from malignant meningiomas were 

successfully implanted into the convexity, with only a 

very low number of implanted cells (50 103) being 

necessary for tumour induction [35]. Typically, 105 to 

106 cells in a volume of 3 to 10 microliters are 

injected. Mice are put to sleep for this technique, and 

a small animal stereotaxic equipment is used to 

stabilise their heads. Through a burr hole drilled into 

the skull 1 mm deep and 2.5 mm lateral from the 

bregma, subdural or convexity injections are 

administered. Injections into the skull base are 

typically administered through a burr hole that has 

been bored 1.5 mm anteriorly and 1.5 mm to the right 

of the bregma [36]. The "post" option is a substitute. 

 

RESULT INTERPRETATION 

 

In a Petri plate of 10 cm, cells were grown. Fresh 

media containing 0, 150, 300, 600, and 1200 ppm of 

soy saponins was added after the cells had stabilised. 

Before being put through assays for proliferation and 

differentiation, cells were grown for an additional 72 

hours. For the purpose of identifying AP activity, 

sodium butyrate (2.5 mmol/L) was utilised as a 

positive control. Alkaline Phophatase Liquicolor was 

used to measure the degree of differentiation (Human, 

Germany). The Peptag® Assay was used to assess 

PKC activity (Promega, USA). SDS-PAGE and 

western blotting were used to examine the protein 

expression of c-Jun, c-Fos, and wild-type P53 in WiDr 

cells. Both a 5% stacking gel and a 12% resolving gel 

were used. The internal control used was -actin (43 

kDa). Antibodies made from rabbit anti-c-Jun 

polyclonal were utilised. Rabbit anti-c-Fos polyclonal 

antibody, mouse anti-P53 monoclonal antibody, and 

mouse anti-actin monoclonal antibody are all 

examples of antibodies (Stressgen, Canada) (Sigma, 

USA). 

In contrast to heterotopic models, it is not possible to 

easily and closely monitor tumour initiation and 

growth in orthotopic models. There are now two main 

approaches used: imaging utilising small-animal MRI 

and bioluminescence-based technologies. Using 

IOMM-Lee cells that produce luciferase, Baia et al. 

created intracranial xenografts and employed 

bioluminescence imaging (BLI) to measure tumour 

growth. Before imaging, D-luciferin was 

intravenously administered into the mice to produce 

bioluminescence, which was then captured by an 

incredibly sensitive camera. The authors used this 

technique to establish the meningioma xenografts' in 

vivo development dynamics and show that the tumour 

volume and mean tumour radiance were closely 

associated [36]. In meningioma models, BLI has been 

widely used to track tumour growth since it is a 

traditional and reasonably inexpensive method (via the 

grafting of For example, luciferase-expressing cell 

lines [36,47,48,58] or luciferase reporter cross-overs 

that allow for bioluminescence imaging of Cre-loxP-

dependent carcinogenesis (see below, reference [59]). 

In other studies, tumours as small as 1-2 mm3 were 

detected and could be tracked by sequential imaging, 

demonstrating the viability of magnetic resonance 

imaging for monitoring meningioma formation [60]. 

Additionally, dynamic contrast enhancement 

sequences demonstrated their capacity to represent 

capillary permeability and tumour perfusion [59]. The 

expensive expense of magnetic resonance imaging and 

the fact that it is not readily available are two major 

limitations. 

Finally, a recent work showed that subcutaneous 

xenografts of the CH-157MN meningioma cell line 

can be used to detect meningiomas using radiolabeled 

somatostatin analogues (68Ga-DOTATATE) [61,62]. 

Its application in meningioma orthotopic models has 

not yet been documented. 

Recently, the potential use of fluorescence method for 

the in vitro and in vivo selective detection of 
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meningioma cells was described. After being 

incubated in vitro with several meningioma cell lines 

of all grades, FAM-TOC (5,6-Carboxyfluoresceine-

Tyr3-Octreotide), a somatostatin receptor-labeled 

fluorescence dye, was able to be detected [63]. 

Additionally, a fluorescent-guided resection was 

possible because to the ability to detect meningioma 

cells transplanted intracranially in vivo with a 

fluorescence microscope or endoscope [64]. This 

model serves as a useful experimental tool for in vivo 

imaging and fluorescent meningioma surgery. 

 

RESULTS AND CONCLUSIONS 

 

In order to comprehend the underlying molecular 

mechanisms of meningioma carcinogenesis, the area 

of meningioma research has benefited from the 

development of many preclinical mice models of 

meningioma (xenograft and transgenic models). These 

models have also given researchers a way to evaluate 

cutting-edge possible treatments. Depending on the 

precise research objective and the available financial 

resources, researchers can now choose from a variety 

of models. 

Our analysis shows that the two main types of 

meningioma mice models have particular applications. 

On the one hand, orthotopic xenograft models are 

employed for preclinical testing of novel medications 

or cutting-edge therapies because they provide a high 

level of tumour take dependability at reduced costs. 

However, there are serious concerns about how 

accurate these models are at predicting the antitumoral 

effects of medications, especially when they use 

immortalised malignant cell lines. This issue is 

illustrated by the fact that numerous medications' 

efficacy in in vivo meningioma models was not later 

verified in human investigations. 

On the other hand, GEMMs models closely mimic 

human biology and provide invaluable tools for 

analysing the geographical and temporal mechanisms 

of meningioma carcinogenesis. They are not suitable 

for extensive preclinical drug testing studies since they 

take a long time, cost a lot of money, and have 

heterogeneous tumour take rates. It should be 

highlighted that they also provide the opportunity to 

produce syngeneic orthotopic allografts to 

immunocompetent wildtype mice and mouse 

meningioma cell lines (both benign and malignant). 

This model gives high tumour take rates, combines the 

benefits of both types of models, and is the most 

accurate representation of sporadic meningiomas. 

Future advancements in genetic and cell culture 

methods will surely open up new possibilities for the 

creation of creative models. 
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