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ABSTRACT 
 

 

Panax notoginseng is the dried root and rhizome of Panax notoginseng, which has the effect of lowering 

blood lipid, lowering blood pressure and promoting blood circulation to remove blood stasis. At present, 

the research on Panax notoginseng is mainly focused on its pharmacological action and its compound 

preparation, but the research on the granule of Panax notoginseng is less. This paper mainly studied the 

clinical study of compound notoginseng nanoparticles in the treatment of local infection in patients with 

hydrocephalus after medium craniocerebral injury in neurosurgery. The purpose of this article is to 

investigate the effects of compound notoginseng nanoparticles on serum TNF-α, IL-2 and IL-6 in rats 

with craniocerebral injury and to verify the protective effect of compound notoginseng nanoparticles on 

the body after craniocerebral injury. In this paper, 90 patients admitted to a hospital in this city were 

divided into a control group, model group and compound notoginseng nanoparticle group. According to 

the Zealonga method, the neurological function deficit score of experimental rats in each group was 

evaluated. The levels of TNF-α, IL-2 and IL-6 in the serum of the three groups were observed 1, 3 and 5 

days after treatment. RESULTS: Compared with serum TNF-α, IL-2 and IL-6 of the three groups, there 

were significant differences in the main effects of time and intervention (P < 0.05). CONCLUSIONS: 

Compound notoginseng nanoparticles can reduce the contents of TNF-α and IL-6 in serum and increase 

the expression of IL-2 in rats with craniocerebral injury. 

 

DOI: http://dx.doi.org/10.14715/cmb/2022.68.3.46       Copyright: © 2022 by the C.M.B. Association. All rights reserved. 

Introduction 

Traumatic brain injury (TBI) mainly refers to the 

Traumatic brain injury caused by sudden external 

violence, shock or shock. With the development of 

industrial level and transportation, the incidence of 

Traumatic brain injury is increasing gradually, about 

180 ~ 250 persons per 100,000. It is one of the major 

causes of death and disability among young people in 

developed and developing countries and regions, so 

traumatic brain injury has become a global public 

health problem (1). Posttraumatic hydrocephalus 

(PTH) is one of the most common complications after 

craniocerebral trauma decompression. At present, 

there is no consensus on the pathogenesis of post-

traumatic hydrocephalus (PTH). It is generally 

believed that the mechanism is the obstruction of the 

ventricular system, the impairment of CSF absorption 

and the dynamic changes of CSF, among which the 

impairment of CSF absorption is the main one, 

leading to abnormal accumulation of CSF. Ventricles 

or cisterns lead to ventricular dilation and 

hydrocephalus formation (2). Improper management 

of post-traumatic hydrocephalus (PTH) will seriously 

affect the prognosis of patients. Clinically, the 

influencing factors of post-traumatic hydrocephalus 

(PTH) after craniotomy decompression can be 

identified so as to facilitate early intervention and 

treatment and reduce the occurrence of post-traumatic 

hydrocephalus (3). 

After craniocerebral trauma, the rupture of 

hematoma into the ventricle system can directly lead 

to the occurrence of PTH, while hematomas near the 

ventricle system, especially the hematomas in the 

posterior fossa and large cerebral infarction and brain 

edema secondary to craniocerebral trauma, can 

weaken the venous return of cerebrospinal fluid and 

cause PTH (4). Foreign scholars have reported 2 cases 

of mild head trauma patients with PTH caused by 

midbrain actual obstruction, which was later 

confirmed by neuroendoscopy to be caused by the 

new diaphragm, but the experience of this rare case 

deserves clinical attention. It is traditionally believed 

that CSF is reabsorbed through arachnoid granulations 

and that multiple craniotomy procedures are at greater 

https://creativecommons.org/licenses/by/4.0/
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risk of such obstruction (5). Intracranial infection after 

TBI will further aggravate brain tissue adhesion, 

resulting in aggravation of cerebrospinal fluid outflow 

channel obstruction. In addition, some studies have 

shown that dural venous sinus, nasal lymphatic 

system, olfactory nerve root sheath and capillaries in 

brain tissue all have the function of reabsorbing 

cerebrospinal fluid, and further studies are needed to 

confirm whether the damage of these parts after 

craniocerebral trauma plays a promoting role in the 

development of PTH (6-7). 

Found in a large number of clinical data, this paper 

compound notoginseng nanoparticles have a good 

therapeutic effect in the treatment of craniocerebral 

injury patients. In order to further explore the 

compound Panax notoginseng nanoparticles 

craniocerebral injury protection mechanism, this 

article through to the city of hydrocephalus after 

craniocerebral injury patients admitted in a hospital 

using compound notoginseng nanoparticles treatment, 

on the basis of this model, the effects of compound 

notoqi nanometer granules on serum contents of TNF-

α, IL-2 and IL-6 in patients with craniocerebral injury 

were observed. 

 

Pathogenesis of Hydrocephalus  

Hydrocephalus is one of the common complications 

after decompression craniotomy, especially in patients 

with severe craniocerebral injury. It is one of the main 

factors affecting the death and disability of patients 

and has become a public health problem of common 

concern in countries all over the world. The main 

manifestations were an abnormal accumulation of 

cerebrospinal fluid (CSF) in the cerebral ventricle and 

subarachnoid space after craniocerebral injury and 

compensatory enlargement of the ventricle (8). 

At present, it is believed that the essence of 

hydrocephalus is the dynamic balance disorder 

between the production and absorption of 

cerebrospinal fluid, but the pathogenesis of post-

traumatic hydrocephalus has not been fully clarified, 

and the main mechanisms are as follows: 

 

(i) Mechanical obstruction of the ventricle system 

Traumatic brain injury (TBI) causes intraventricular 

hematocele, which leads to obstruction of the 

cerebrospinal fluid flow system in the interventricular 

foramen, third ventricle or fourth ventricle. The 

hematoma around the ventricle has an obvious space-

occupying effect, which causes the ventricle system to 

be completely or partially compressed and the 

circulation of cerebrospinal fluid to be obstructed due 

to displacement, especially when the lesions occur in 

the posterior fossa. Cerebrospinal fluid accumulated 

in the ventricle, intracranial pressure increased 

significantly, and hydrocephalus appeared (9). 

 

(ii) CSF absorption disorder 

Now, most people are of the opinion that traumatic 

cerebrospinal fluid malabsorption is an important 

contributor to the formation of hydrocephalus when it 

causes brain pool after craniocerebral injury and 

subarachnoid hemorrhage and produces aseptic 

inflammation, adhesion, arachnoid granulations 

appeared to appear subarachnoid fibrosis change, thus 

seriously affect the absorption of arachnoid 

granulations ability, the abnormal accumulation of 

cerebrospinal fluid resulted in hydrocephalus (10). 

 

(iii) Changes in cerebral hemodynamics 

The results show that the arachnoid granules are 

absorbed by the pressure between the subarachnoid 

space and the venous sinus in a one-way piston 

manner. When craniocerebral trauma to bone disc 

decompression and after opening the dura mater, 

cranial cavity of the normal physiological balance is 

broken, atmospheric pressure through the skin directly 

ACTS on the brain, causing the displacement and 

deformation of brain tissue, beating associated with 

brain of cerebrospinal fluid pressure conduction out 

through defect of skull and abate, cause of 

cerebrospinal fluid circulation dynamics change, can 

cause subdural effusion; subsequently, hydrocephalus 

may form (11). 

At present, it is believed that the mechanism of 

occurrence of acute hydrocephalus is different from 

that of chronic hydrocephalus. Acute hydrocephalus is 

usually obstructive hydrocephalus, which is mainly 

manifested by massive blood accumulation in the 

cerebral ventricle after trauma, blocking the 

circulation pathway of cerebrospinal fluid, 

accompanied by traumatic diffuse axonal injury, 

swelling of brain tissue and diffuse traumatic 

subarachnoid hemorrhage. Aggravating cerebrospinal 

fluid circulation system obstruction and then acute 

hydrocephalus. And chronic hydrocephalus is 
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considered traffic sex hydrocephalus after trauma. The 

general course of development is more slowly and 

hidden, most thought to be caused by cerebrospinal 

fluid malabsorption, when craniocerebral injury, 

especially to bone disc decompression surgery, brain 

pool or subarachnoid produced after the bursting of 

red blood cells of decomposition, aseptic 

inflammation, causing the adhesion of the arachnoid 

granulations and arachnoid fibrosis formation, it is 

accompanied by the destruction of intracerebral 

pressure balance and the change of cerebrospinal fluid 

circulation dynamics, resulting in the decline of 

arachnoid granules' ability to absorb cerebrospinal 

fluid and the formation of chronic hydrocephalus. 

Some scholars have pointed out that the occurrence of 

post-traumatic hydrocephalus is related to fibrosis and 

obstruction of the cerebrospinal fluid circulation 

pathway (12-13). The increase of extracellular matrix 

collagen and the decrease of brain parenchymal cells 

occurred after craniocerebral trauma. Studies have 

found elevated levels of transforming growth factor 

(TGF-β) and vascular endothelial growth factor 

(VEGF) in cerebrospinal fluid (CSF) after traumatic 

brain injury. Therefore, it is believed that TGFβ is 

released into the cerebrospinal fluid (CSF) during 

traumatic brain injury, thereby promoting cellular 

signal transduction and causing extracellular matrix 

fibrosis, leading to the fibrosis of the CSF circulation 

pathway and the formation of chronic hydrocephalus. 

In conclusion, the occurrence of post-traumatic 

hydrocephalus is complex and varied (14). The 

essence of its occurrence is the imbalance of the 

generation and absorption of cerebrospinal fluid. 

Admittedly, its occurrence may be the result of the 

combined action of multiple mechanisms. 

 

Diagnosis of Hydrocephalus  

Time of onset: It is usually seen 3 ~ 6 weeks after 

injury or as late as 6 ~ 12 months. The relatively 

accepted diagnostic standard is 12 months after 

craniocerebral trauma. 

Imaging findings: The main CT findings were 

ventricular enlargement without significant cortical 

atrophy. Sagittal MRI can clearly show the structure 

of the third and fourth ventricles, the dilation of the 

midbrain aqueduct and median foramen, and the 

interventricular foramen in coronal MRI (15). 

Differentiation from brain atrophy: MRI showed 

significant ventricular enlargement (including the 

fourth ventricle) in NPH but no sulci enlargement. In 

patients with brain atrophy, the ventricle is slightly 

enlarged and the fourth ventricle is not involved. The 

gyri of the brain were obviously widened, and no 

brain tissue was displaced or protruded in the small 

femoral groove area. In patients with hydrocephalus, 

the enlargement of the ventricle is often significantly 

greater than the enlargement of the cistern and the 

widening of the cerebral sulci and the anterior and 

posterior feet of the lateral ventricle are obviously 

round, and some patients even have the temporal horn. 

The Angle of the anterior horn of the lateral ventricle 

was less than 120°, and the Evans index (the ratio of 

the maximum diameter of the anterior horn of the 

ventricle to the maximum diameter of the intracranial 

inner plate on the same plane) was >0.3. After 

traumatic brain atrophy, the cerebral ventricle and 

cistern were evenly expanded, the sulcus was 

significantly widened, and the Angle of the anterior 

horn of the lateral ventricle was ≥140°. Interstitial 

edema was usually formed due to cerebrospinal fluid 

exudation from the anterior horn of the lateral 

ventricle. Lateral ventricles are often more obvious in 

MRI scans of the head (16-17). 

For patients undergoing decompression by 

craniotomy, the continuous dilation of the bone 

window after the acute phase often indicates the 

presence of hydrocephalus, while brain atrophy leads 

to the collapse of the bone window (18). 

 

Risk Factors for Hydrocephalus 

Craniocerebral injury is one of the most common 

diseases in neurosurgery. Decompression with a 

craniotomy flap can remove not only the intracranial 

hematoma and brain contusion under direct vision but 

also relieve the compression of hematoma on adjacent 

brain tissue, craniocerebral nerves and blood vessels. 

And the increase of relative cranial cavity volume, the 

volume pressure curve moves to the right, 

compensatory increase compliance of brain tissue, 

local brain tissue to reduce intracranial pressure 

increase blood perfusion, for bone flap reduction 

technique for the treatment of craniocerebral trauma 

clinical and theoretical basis, is currently the 

neurosurgeon one of the common surgical procedure 

in the treatment of craniocerebral trauma. It should 
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not be ignored that post-traumatic hydrocephalus 

(PTH) is a common complication after decompression 

of bone flap. The understanding of the risk factors and 

mechanism of post-traumatic hydrocephalus (PTH) 

after traumatic brain injury (TBI) has not been 

unified. It is of great significance to clarify the 

independent risk factors of post-traumatic 

hydrocephalus (PTH) after bone flap decompression 

and to take necessary clinical intervention and timely 

preventive measures to reduce the incidence of PTH 

(19-20). The literature review found on admission 

GCS low case fatality rate is higher in the short term, 

patients with severe head injury indirectly result in the 

decrease of the incidence of PTH, and light) in 

patients with traumatic craniocerebral injury 

probability of PTH is low, so the target population of 

this study was moderately severe craniocerebral injury 

patients, with the clinical common unilateral to bone 

disc decompression. However, there are few studies 

on the risk factors of post-traumatic hydrocephalus 

(PTH). 

 

(i) Glasgow Coma Score 

The Glasgow Coma Scale (GCS) was originally 

proposed to assess the state of consciousness in 

patients with traumatic brain injury (TBI). It is an 

important method to evaluate the conscious state of 

patients with TBI. It mainly includes the response of 

the patient's eyes opening, speech and limbs, which 

has been widely used in clinical work. Previous 

literature has reported that the lower the CCS score on 

admission, the higher the probability of 

hydrocephalus, especially the GCS score <6, which is 

currently considered to be an independent risk factor 

for post-traumatic hydrocephalus (PTH). After 

decompressive craniectomy, the incidence of 

hydrocephalus was higher when the GCS was lower at 

admission. The reason that GCS scores low patients 

often accompanied by severe cerebral contusion, 

intracranial hematoma and diffuse axonal injury, 

especially the craniocerebral injury with midline shift 

and compression ring pool, the fourth ventricle and 

cerebrospinal fluid circulation path appear in areas 

such as the midbrain aqueduct obstruction, 

compensatory ventricular expansion, which form the 

hydrocephalus. On the other hand, in the case of 

severe brain contusion and laceration, the dura opens 

and brain tissue is removed, causing serious damage 

to the normal structure of the subarachnoid space 

composed of arachnoid and pia meninges, which is 

easy to lead to extensive adhesion and occlusion of 

the subarachnoid space, resulting in hydrocephalus. 

Compression ring pool with the incidence of post-

traumatic hydrocephalus (PTH) there is significant 

correlation, cerebrospinal fluid circulation obstacle for 

compression ring pool occlusion, compensatory 

higher pressure, cause the ventricular brain expansion 

of brain tissue to reduce around ventricle, with sagittal 

sinus was squeezed, postoperative ring pool opens 

incomplete, causing brain decompensated indoor 

pressure rise, Causes brain cell ischemia, hypoxia, 

forms hydrocephalus. In conclusion, the decrease of 

cerebrospinal fluid circulation patency is one of the 

main factors leading to hydrocephalus. 

 

(ii) Risk factors 

It was found that after a large area of bone flap 

resection, the intracranial cerebrospinal fluid pressure 

pulse was transmitted through the bone window 

defect, which changed the intracranial pressure system 

and flattened the normal double-pulse pulse of 

intracranial pressure. After the opening of the cranial 

cavity, part of the brain tissue loses the protection of 

the cranial flap, resulting in cerebral vein and dural 

sinus compression, brain tissue extruding outward, 

cerebral hemisphere venous return, such as increased 

extracellular fluid absorption of plasma and tissue 

fluid, resulting in decreased brain volume, 

compensatory enlargement of the ventricle, and 

eventually hydrocephalus. Long-term destruction of 

skull integrity and changes in cranial volume 

accumulation can lead to ventricular displacement and 

deformation and local hemodynamic changes, 

resulting in blocked absorption of cerebrospinal fluid 

and hydrocephalus. Some studies believe that once the 

function of subarachnoid granulation is permanently 

damaged, post-traumatic hydrocephalus (PTH) will 

inevitably occur regardless of whether the skull is 

repaired. 

It is generally believed that subarachnoid 

hemorrhage and intraventricular hemorrhage are 

important pathological factors leading to the 

occurrence of post-traumatic hydrocephalus (PTH), 

especially the distribution and thickness of traumatic 

subarachnoid hemorrhage are significantly correlated 

with the occurrence of hydrocephalus. After 
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subarachnoid hemorrhage can release a large number 

of free radicals and vasoactive substances, can cause 

cerebral artery spasm, contraction, and then affect the 

absorption of cerebrospinal fluid, accompanied by the 

destruction of the blood-brain barrier, increased 

permeability, increased protein in cerebrospinal fluid, 

fibrosis formation, hinder the absorption of 

cerebrospinal fluid. But this study found no 

subarachnoid hemorrhage significantly correlated with 

the incidence of hydrocephalus. The reason may be 

that once found that patients with diffuse 

subarachnoid hemorrhage, in time for dehydration and 

cerebrovascular spasmolysis medicine, clinical waste 

continuous drainage of large pool or lumbar puncture 

out hemorrhagic cerebrospinal fluid and inflammatory 

substances can reduce intracranial pressure and slow 

subarachnoid inflammatory adhesion. However, the 

study found that ventricular hematocele was 

significantly correlated with the occurrence of 

hydrocephalus, which was consistent with the results 

of other previous studies, and further confirmed the 

theoretical support of hydrocephalus caused by 

ventricular hematocele. With the passage of time, the 

blood clot formed by the cerebral ventricle is 

gradually dissolved, and its metabolites can block the 

arachnoid granules, causing the adhesion of the 

subarachnoid space so that the absorption of the 

cerebrospinal fluid by the arachnoid granules is 

obstructed, and then the cerebral ventricle is enlarged 

and hydrocephalus is formed. Previous literature has 

reported that patients with traumatic craniocerebral 

injury with subarachnoid hemorrhage and ventricular 

hematocele underwent decompression with bone flap 

removal, continuous lumbar cistern drainage or 

lumbar puncture to release cerebrospinal fluid and 

inflammatory substances, which can reduce 

intracranial pressure and reduce the occurrence of 

hydrocephalus. 

Intracranial infection is one of the common 

complications after nerve trauma operation, especially 

when the open craniocerebral injury is accompanied 

by a long operation time, which is also considered to 

be one of the factors of hydrocephalus after trauma. 

Once intracranial infection occurs, it promotes the 

release of inflammatory factors, causing inflammatory 

adhesion in the subarachnoid space, thickening of 

arachnoid accompanied by fibrosis, aggravating the 

absorption barrier of arachnoid granules, and 

eventually causing ventricular effusion and 

hydrocephalus. In this study, through multivariate 

analysis, no correlation was found between 

intracranial infection and hydrocephalus, which was 

related to timely anti-infection treatment and 

reduction of inflammatory response once the 

intracranial infection was diagnosed clinically. 

It is generally believed that age is a risk factor for 

post-traumatic hydrocephalus (PTH). It is generally 

believed that with the increase of age, the compliance 

of cerebral ventricles and brain tissues decreases, the 

degree of meningeal fibrosis increases, the absorption 

of CSF decreases, and the circulation is caused by the 

relative accumulation of CSF is prolonged. Some 

scholars have pointed out that the upper boundary of 

the bone window is less than 25mm from the midline, 

which is an independent risk factor for post-traumatic 

hydrocephalus (PTH). The current study aimed to 

investigate the investigation of Sanqi nanoparticles 

compound for local infection of hydrocephalus 

patients after neurosurgery medium craniocerebral 

injury. 

 

Materials and Methods 

Experimental Subject    

The data of this study were from the clinical data of 

90 patients with a severe craniocerebral injury who 

received surgical treatment in the neurosurgery 

department of a hospital in this city in recent 3 years. 

Entry criteria are as follows: 

(i) The preoperative Glasgow Coma Scale (GCS) 

score of the patients was 3-8 points, and all the patient 

data included course records, including injury time, 

injury mechanism, pupil changes, GCS score and 

surgical records. 

(ii) Investigators of postoperative complications 

were included, and all patients received postoperative 

head CT scan; 

(iii) No previous serious diseases of the respiratory 

system, cardiovascular system, liver and kidney and 

other important organs, no organ failure such as heart 

failure, respiratory failure and kidney failure, no 

fractures of femur and pelvis, no liver and kidney 

injury or other important organs; 

(iv) Exclusion criteria: lack of complete imaging 

data and medical records before and after surgery; 

Preoperative organ failure such as heart and lung 

failure, or combined with severe chest and abdominal 
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injuries requiring surgical intervention, or combined 

with diffuse axonal injury, primary brain stem injury, 

etc., can not accurately determine the prognosis; 

failure to complete follow-up, such as automatic 

discharge or loss of contact. 

 

Data Collection    

General information 

Collect the patient's medical record number, name, 

gender, age, ethnicity, admission time, injury cause, 

allergy history, past medical history, discharge date, 

etc. 

 

Factors related to post-traumatic hydrocephalus 

Collected on admission in patients with GCS score, 

hematoma preoperative type and location of the 

midline deviation degree, intraventricular hemorrhage, 

traumatic subarachnoid hemorrhage, degree of 

compression ring pool, duration of surgery, surgical 

procedure, to the area of the bone flap and bone flap 

on the edge of the distance away from the midline, 

postoperative hydrocephalus time, whether 

postoperative subdural effusion, the location of the 

fluid, postoperative cerebral infarction, postoperative 

intracranial infection, postoperative skull repair time 

and so on. 

 

Experimental Methods 

Patients were grouped 

The patients with post-traumatic hydrocephalus 

were divided into three groups: control group, model 

group and compound notoginseng nanoparticle group 

(experimental group), with 30 patients in each group. 

 

Neurological function score 

Behavioral observation and scoring of each group 

were conducted before sampling. After referring to 

relevant literature and several preliminary 

experiments, Zealonga scoring method was used to 

score three groups of patients with post-traumatic 

hydrocephalus (1,3,5 days) at three time points. The 

higher the score, the more severe the neurological 

function injury. 

 

Sampling and index detection 

On the 1st, 3rd and 5th day after modeling, 2% 

pentobarbital sodium was given intraperitoneal 

anesthesia (3mL/kg), and 5mL blood was taken from 

the aorta of the patients to measure TNF-α, IL-2 and 

IL-6. The amount of TNF-α, IL-2 and IL-6 was 

measured by radioimmunoassay, and the specific 

experimental procedures were performed according to 

the kit instructions. 

 

Statistical Analysis 

For the T-test, all results are expressed as 

mean±standard deviation (X±S) using SPSS22.0 

statistical software package, and the difference 

between groups shall be tested by the T-test of the 

mean of the two groups. P value indicates statistical 

difference, and P<0.05 indicates significant 

difference.  

The regression analysis algorithm and selection 

algorithm were used in this study. There are many 

ways to choose. This article uses the commonly used 

roulette wheel selection method. 

 

Results and discussion 

Independent Risk Factors for Hydrocephalus  

As shown in Table 1, in order to identify the risk 

factors for post-traumatic hydrocephalus, clinical 

factors with statistical differences in univariate 

analysis were included in multivariate Logistic 

regression analysis. The results showed ventricular 

hemorrhage (P=0.028, OR=5.017), decompression 

area of craniectomy (P=0.016, OR=1.028), 

interherical subdural effusion (P=0.001, OR=6.692) 

were independent risk factors for post-traumatic 

hydrocephalus (PTH) after craniectomy. 

 

Table1. Multivariate analysis of clinical risk factors for 

post-traumatic hydrocephalus 

Clinical factors 
OR 

Value 

95% confidence 

interval 
P value 

Bone flap area 1.028 1.003-1.064 0.0016 

Intraventricular hemorrhage 5.017 1.917-13.095 0.0028 

Interhemispheric effusion 6.692 2.011-15.172 0.001 

 

Role of Compound Notoginseng Nanoparticles  

As shown in Table 2, the study found that Sanqi 

compound nanoparticles can significantly reduce the 

specific volume of blood cells in the carotid artery 

model and prolong the time of thrombosis, suggesting 

that it may be through reducing hematocrit, reducing 

the release of DP and inhibiting platelet aggregation, 

so as to achieve the anti-thrombosis effect. 
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Table 2. Effect of notoginseng compound nano-granules 

on the time of thrombosis induced by electrical stimulation 

 Dose g/kg Thrombus formation time 

Model group 0 79.31 

Experimental group 2.2 157.18 

Aspirin group 0.017 163.18 

 

Comparison of Serum indexes in Group Treatment 

As shown in Figure 1, compared with the control 

group, the content of TNF-α in the model group was 

significantly increased at each time point, and the 

pairwise comparison showed a statistical difference (P 

< 0.05). Compared with the model group, the content 

of TNF-α in the compound notoginseng granules 

group decreased at each time point, and there was a 

statistical difference between pairwise comparison 

and pairwise comparison (P < 0.01). 

 

 

Figure 1. Serum TNF-α content before and after treatment 

in each group (x ± s) 

 

Serum IL-6 content before and after treatment 

As shown in Figure 2, compared with the control 

group, the IL-6 content in the model group was 

significantly increased at each time point, and there 

was a statistical difference between pairwise 

comparisons (P < 0.05). Compared with the model 

group, the content of IL-6 in the compound sanqi 

granules group decreased at each time point, and the 

difference between the pairwise comparison and 

model group was statistically significant (P < 0.01). 

 

Serum IL-2 content before and after treatment 

As shown in Figure 3, compared with the control 

group, the IL-2 content in the model group was 

significantly decreased at each time point, and the 

pairwise comparison showed a statistically significant 

difference (P < 0.01). Compared with the model 

group, IL-2 content in the compound sanqi granules 

group increased at each time point, and the difference 

between pairwise comparison and pairwise 

comparison was statistically significant (P < 0.01). 

 

 

Figure 2. Serum IL-6 content of patients before and after 

treatment 

 

 

Figure 3. Serum IL-2 content of patients before and after 

treatment 

 

Neurological Function Scores were Compared 

between Groups 

As shown in Table 3, compared with the control 

group, the mean neurological impairment scores in the 

model group reached the peak on the first day after the 

injury and were significantly increased on the third 

day and the fifth day after injury (P<0.01). Compared 

with the model group, the neurological deficit score of 

the compound notoginseng nanoparticle group 

reached the peak on the first day after the injury and 

was significantly decreased on the third and fifth days 

after injury (P<0.01), but lower than that of the model 

group (P<0.01). 

 

Table 3. Comparison table of neurological function 

scores after treatment 

 1 Day 3 Day 5 Day 

Control group 1.07 0.00 0.00 

Model group 2.91 2.33 1.82 

Experimental group 2.86 1.95 1.17 
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Comparison of Water Content in Brain Tissue 

after Group Treatment 

As shown in Figure 4, compared with the control 

group, the water content of brain tissue in the model 

group was significantly increased on the first day after 

the injury, peaked on the third day, and was still 

significantly increased on the fifth day (P<0.01). 

Compared with the model group, the water content of 

brain tissue in the compound notoginseng nanoparticle 

group began to decrease on the first day after the 

injury and significantly decreased on the third day and 

the fifth day after injury (P<0.01). 

 

 

Figure 4. Comparison table of brain tissue moisture content 

after treatment 

 

Panax notoginseng (Panax notoginseng) is known 

as "the holy medicine of trauma, the magic medicine 

of hemostasis, and the wonderful product of 

regulating blood". Its pharmacological effect of 

"making raw and cooking tonifying" is widely spread 

among people. In recent years, Panax notoginseng 

(Panax notoginseng), as traditional Chinese medicine, 

has been well known by many scholars at home and 

abroad, and its pharmacological effect has also been 

deeply studied. 

Studies have confirmed that after brain injury, 

stimulated by some cytokines (such as TNF-α, IL-8 

and IL-6), a large number of neutrophils and 

monocytes accumulate and infiltrate, leading to the 

blood-brain barrier, brain tissue edema, and 

degeneration and necrosis of nerve cells. When the 

blood-brain barrier is damaged, plasma proteins, water 

and sodium penetrate into the brain tissue, forming 

vasogenic brain edema, which can lead to increased 

intracranial pressure and even brain herniation. The 

results of this experiment showed that after the 

application of compound notoginseng nanoparticles, 

the morphology of nerve cells, the basic rules of 

organelles and the structure of vascular endothelium 

were improved, the thickness of the basement 

membrane was uniform, and the symptoms of nerve 

function defects were obviously recovered. This paper 

suggests that its protective effect is to resist cerebral 

vasoconstriction caused by norepinephrine, improve 

cerebral blood flow and microcirculation, improve 

brain edema and promote the recovery of nerve 

function. 

In ancient medicine, medicines were obtained from 

plants (21-24). It is possible to recognize the 

medicinal substances used by the ancient Egyptians 

from the sacred papyri left by them. The most 

valuable of these papyri is "Papyrus Smith" (25-26). 

Egyptians used almost all parts of the plant. 

Babylonian medicine is left behind by small tablets 

with the names of medicines written in cuneiform on 

them. The elements they used were basically of plant 

origin (27-229). In the Babylonian orders, unlike the 

Egyptians, weight and size are not mentioned. In 

ancient Indian texts, medicinal plants are divided into 

two groups. The first group is either used as laxatives, 

emetics, or laxatives, or they facilitate bowel 

movements, and the other group is sedatives. Next to 

acupuncture, which was invented in China, the most 

important part of traditional Chinese medicine has 

been the science of herbal medicine (30-31). 

 

Conclusions 

The experiment results show that the compound 

notoginseng nanoparticles can reduce serum 

craniocerebral injury of each point in time the TNF 

alpha and IL - 6, and prove its inhibiting the 

inflammatory reaction, reduce the inflammation factor 

of aggregation and infiltration, reduce vascular 

permeability and reduce plasma protein leakage, thus 

relieve cerebral edema, improve nerve function, which 

has the effect of brain protection. 
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