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 الخلاصة: 

غفم ٔتانغ يٍ كلا انجُسٍٛ انزٍٚ ساجؼٕا يسرشفٗ انضْشاء انرؼهًٛٙ نهٕلادج ٔالاغفال ٔيشكض انفشاخ  022أجشٚد ْزِ انذساسح ػهٗ خلفية البحث: 

نًؼاَاذٓى  يٍ تؼط الأػشاض انرٙ قذ ذكٌٕ راخ صهح تانرٓاب  0202إنٗ ذًٕص  0202انُجف يٍ ذًٕص  الأٔسػ نلأيشاض انؼصثٛح فٙ يحافظح

 (.10سُح نلإَاز ) 00.01( , ٔ 021سُح نهزكٕس ) 00.21كاٌ يرٕسػ أػًاس انًشظٗ انًشرثّ تٓى  ,انسحاٚا

ٙ ذحذٚذ الاخرثاساخ انكًٛٛاء انحٕٛٚح ) يسرٕٖ انكهٕكٕص ٔ انثشٔذٍٛ( , ٔكزنك ػذ خلاٚا انذو انثٛعاء ) انخلاٚا انهًفأٚح ٔانؼذلاخ ( فالهدف : 

 يشظٗ انرٓاب انسحاٚا .  

ء  )انخلاٚا ٚا انذو انثٛعاذى إجشاء انفحص انكًٛٛائٙ انحٕٛ٘  نسائم انُخاع انشٕكٙ )يسرٕٖ انكهٕكٕص ٔانثشٔذٍٛ( , ٔكزنك ػذد خلاالمنهجية : 

. ٔقذ اجشٚد جًٛغ انفحٕصاخ انثإٚكًٛٛائٛح )انكهٕكٕص  0202انٗ حضٚشاٌ  0202نهفرشج يٍ حضٚشاٌ  ٚد ْزِ انذساسحاجشو ,انهًفأٚح ٔانؼذلاخ(

نك ذى صسع انؼُٛاخ تًضاسع خاصح ٔ انثشٔذٍٛ ( ٔ ػذ انخلاٚا نسائم انُخاع انشٕكٙ ٔ ػًم انًسحاخ انًثاششج ٔصثغٓا تصثغح كشاو ٔ اظافح انٗ ر

. فٙ حٍٛ كاٌ يرٕسػ يهغ / دل 20.26ٗ انرٓاب انسحاٚا نجًٛغ انًشًٕنٍٛ تانذساسح . ٔكاٌ يرٕسػ يسرٕٖ انجهٕكٕص فٙ انسائم انُخاػٙ يٍ يشظ

ٔانهًفأٚح كاَد ْٙ انسائذج فٙ  يهغ / دل. َسة انخلاٚا انًرؼادنح 02.00يسرٕٖ انثشٔذٍٛ انكهٙ فٙ انسائم انُخاػٙ يٍ يشظٗ انرٓاب انسحاٚا 

 َفس انسائم انشٕكٙ نهًشظٗ

ٔ كاٌ يرٕسػ يسرٕٖ انثشٔذٍٛ  يهغى / دٚسٛهرش. 20.26: كاٌ يرٕسػ يسرٕٖ انجهٕكٕص فٙ انسائم انُخاػٙ انشٕكٙ نًشظٗ انرٓاب انسحاٚا النتائج

 .انًشرثّ تٓى انرٓاب انسحاٚا ذج نجًٛغ يشظٗيهجى / دٚسٛهرش , كاَد انؼذلاخ ْٙ انخهٛح انسائ 02.00انكهٙ  

. ًٚكٍ اسرخذاو الاخرثاساخ انكًٛٛائٛح انًٕجثح فٙ ذحهٛم سائم انُخاع انشٕكٙ نهرًٛٛض تٍٛ انرٓاب انسحاٚا انجشثٕيٙ ٔغٛش 0الاستنتاجات:

 انشٕكٙ فقػ.لا ٚؼرًذ انرٓاب انسحاٚا انجشثٕيٙ الإٚجاتٙ ػهٗ َرٛجح انسكش ٔانثشٔذٍٛ فٙ سائم انُخاع  .0 انجشثٕيٙ.

 .إػطاء الأٔنٕٚح نهًشاجؼح انًثكشج نهًشٚط ٔاجشاء انرحانٛم انًخرثشٚح :التىصيات

ABSTRACT: 

 Background: This study was conducted on 200 children and adult of both sexes who attended Al- Zahra 

Maternity and Children Teaching Hospital &Middle Euphrates Neuroscience Center in Al-Najaf province from 

July 2016 to July 2017 because they complaining of some symptoms that may related to meninges infection. The 

mean ages of suspected patients were 13.09 years for males (109), and 11.28 years for females (91). 

Aim of study: Identification of biochemical contents (glucose and protein level) and cell count (neutrophil and 

lymphocyte) of CSF among patients with meningitis. 

Methodology: The biochemical examination of spinal cord fluid (glucose and protein level), as well as the 

number of white blood cells (lymphocytes and rectangles), was conducted for the period from June 2016 to June 

2017. All the biochemical tests (glucose and protein), counting the cells of the spinal cord fluid, making the 

direct swabs and dyeing them with chromium were done. In addition, the samples were planted with special 

farms for all the subjects. The average glucose level in cerebrospinal fluid of meningitis patients was 62.54 mg / 

dl. While the mean total protein level in CSF of meningitis patients was 27.23 mg / dl. Equivalent and lymphatic 

cell counts were predominant in the same spinal fluid of patients.  

Results: The mean level of glucose in CSF of meningitis patients was 62.54 mg/dl. The mean level of total 

protein in CSF of meningitis patients was 27.23mg/dl. Neutrophil & lymphocyte was the predominant cell in 

CSF of all suspected meningitis patients. 

Conclusion: The positive parameters in the analysis of CSF may be used to differentiate between bacterial and 

non- bacterial meningitis. Positive bacterial meningitis does not depend on the result of CSF sugar & protein 

only.  

Recommendation: Give priority to medical soon attending and laboratory analysis  
Keyword: CSF, bacterial meningitis, streptococcus pneumonia, Neisseria meningitides, Haemophilus influenza.   
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INTRODUCTION  
Meningitis is defined as an inflammation of the protective membranes (meninges) that 

surround the brain and spinal cord 
(1)

, the severity of the meningitis related with microbial 

causes that may be bacteria, viruses, mycobacteria, parasites and fungi 
(2)

. The incidence of 
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meningitis is usually high in developing countries, with poor-socioeconomic status 
(3)

, 

streptococcus pneumonia, Neisseria meningitides, and Haemophilus influenza are mostly 

detected with documented cases of community-acquired bacterial meningitis 
(4,5)

.
 
In bacterial 

meningitis, cell number is actually changed, especially the polymorph nuclear cells, as well as 

hypoglycorrhachia and high CSF protein concentration 
(6)

. CSF glucose normally decreases in 

about 75 % of meningitis cases 
(7)

. An insignificant decrease in the CSF glucose concentration 

has been found in viral meningitis, tuberculosis meningitis associated with low CSF glucose 

level 
(8)

. The CSF protein is typically increased in bacterial meningitis. The protein level higher 

than 500 mg/dl is strongly correlated with the expansion of neurological disorders
 (9)

.  

 

AIM OF STUDY 
Identification of biochemical contents (glucose and protein level) and cell count 

(neutrophil and lymphocyte) of CSF among patients with meningitis 

 

METHODOLOGY  
The study was conducted on 200 patients of different ages and genders (109 males and 91 

females) who attended as clinically suspected meningitis cases in AL-Najaf providence, from 

July 2016 to July 2017.  
CSF glucose test: GLUC-PAP (Glucose Iiquicolor) test was used for determination of glucose in CSF. 

It was done according to manufacturer instruction. 

CSF protein test: (Total protein liquicolor) Photometric colorimetric test was used for total proteins of 

CSF, it was done according to manufacturer instruction
.
 

CSF W.B.Cs. count: The cell count of CSF was performed by neubauer chamber of white blood cells 

(lymphocyte and neutrophil).  
 

RESULTS:  
1- CSF glucose level: CSF glucose level of suspected meningitis patients according to age group.  

 Table (1): CSF glucose level of suspected meningitis patients according to age groups  

The mean of the glucose level was 48.16 - 90.36 in less than one year age groups, while 

the minimum and maximum value were 30.00 and 120.00 mg/dl respectively (table1, Figure1).  

 

Figures (1): The correlation of age group with CSF glucose level  

 

CSF glucose 

 No. Mean mg/dl 
Std. Deviation 

mg/dl 

Std. Error 

mg/dl 

Minimum 

mg/dl 

Maximum 

mg/dl  

>1 Y 37 48.16 7.77 1.27 30.00 65.00 

1-9 Y 73 54.42 13.65 1.59 30.00 115.00 

10-19Y 32 75.37 19.49 3.44 45.00 120.00 

20-29 Y 26 75.23 14.75 2.89 50.00 100.00 

30-39 Y 21 81.42 18.57 4.05 45.00 120.00 

40 Y ≤ 11 90.36 19.80 5.97 40.00 120.00 

Total 200 64.13 20.18 1.42 30.00 120.00 
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2- CSF Protein level: CSF protein level of suspected meningitis patients according to age 

groups.  

Table (2): CSF protein level of suspected meningitis patients according to age groups  

The mean of the protein level was 28.94 - 37. 8 mg/dl in less than 1 year age groups, 

while the minimum and maximum values were 9.00 and 650.00 mg/dl respectively (table 2). 

 

3- CSF W.B.Cs. count.  

1- CSF neutrophil count: CSF neutrophil count of suspected meningitis patients according 

to age groups  

Table (3): CSF neutrophils count in suspected meningitis patients of according to age 

groups.  

y = 0.9787x + 52.129 
R² = 0.4214 
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Descriptive 

CSF protein 

 No. 
Mean 

mg/dl 

Std. Deviation 

mg/dl 

Std. Error 

mg/dl 

Minimum 

mg/dl 

Maximum 

mg/dl 

>1 Y 37 24.94 9.74 1.60 10.00 45.00 

1-9 Y 73 26.73 11.72 1.37 9.00 54.00 

10-19Y 32 29.06 11.43 2.02 15.00 60.00 

20-29 Y 26 31.50 12.55 2.46 15.00 60.00 

30-39 Y 21 31.42 10.97 2.39 14.00 50.00 

40 Y < 11 37.81 15.50 4.67 15.00 65.00 

Total 200 28.50 11.90 0.84 9.00 65.00 

Descriptive 

Neutrophil 

 No. 
Mean 

cell/mm
3
 

Std. Deviation 

cell/mm
3
 

Std. Error 

cell/mm
3
 

Minimum 

cell/mm
3
 

Maximum 

cell/mm
3
 

>1 Y 37 71.89 124.97 20.54 0.00 500.00 

1-9 Y 73 52.20 67.76 7.93 0.00 280.00 

10-19Y 32 64.62 104.48 18.47 0.00 500.00 

20-29 Y 26 36.84 36.98 7.25 0.00 150.00 

30-39 Y 21 32.90 34.98 7.63 0.00 100.00 
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The mean value of neutrophil according to ages was 71.89-58.18 cell/mm3. It increased 

in age groups (less than 1 year) and the minimum & maximum values were 00.00 and 150.00 

cell/mm3 respectively.  

2- CSF lymphocyte count: CSF lymphocyte count of suspected meningitis patients 

according to age groups   

 

Table (4): CSF lymphocyte count in suspected meningitis patients of according to age 

groups  

The mean value of lymphocyte count according to ages was 33.64 – 46.36 cell/mm3. It 

increased in age groups 40 years and the minimum and maximum values were 00.00 and 

300.00 cell/mm3 respectively.  

DISCUSSION  
The current study was conducted on 200 suspected meningitis patients , attended 

Middle Euphrates Neuroscience Center & Al- Zahra Maternity and Children Teaching 

Hospital in Al-Najaf .The cases were firstly diagnosed by neuroscience specialist as suspected 

meningitis and glucose , protein and cell count were done for them.  

Regarding the number of suspected patients, 109 patients (54.5%) was of males and 

91patintes (45.5%) of females of different ages. This percentage is nearly corresponding to 

other research 
(10, 11)

 but not corresponding to
 (12)

.
 
The variation between the numbers of male 

and female patients are poorly understood except hypothesis that assumed the increased of 

male susceptibility may belong to immune deficiency 
(13)

.  

CSF glucose level was significantly decreased < 40 mg/dl) in patients with bacterial 

meningitis, this come agree with 
(14) 

in Iraq and 
(15) 

in Egypt, but the current result is not agree 

with result of 
(16)

.  

The variation of glucose level in meningitis may be due to glycolysis by both white 

cells and pathogen, or may be due to impaired CSF glucose transport through the blood - 

brain barrier 
(17)

.  

The CSF protein level was elevated more than 50 mg/dl in both suspected bacterial 

meningitis patients, this result comes agree with
(15)

, but disagree with other research 
(18,19)

, 

who found the CSF protein level was higher in positive meningitis patients only. Also the 

current result of elevation of CSF protein level in positive meningitis cases was confirmed by 

40 Y < 11 58.18 43.08 12.99 10.00 150.00 

Total 200 54.14 82.10 5.80 0.00 500.00 

Descriptive 

Lymphocyte 

 No. 
Mean 

cell/mm
3
 

Std. Deviation 

cell/mm
3
 

Std. Error 

cell/mm
3
 

Minimum 

cell/mm
3
 

Maximum 

cell/mm
3
 

>1 Y 37 33.64 63.73 10.47 0.00 300.00 

1-9 Y 73 28.19 44.37 5.19 0.00 200.00 

10-19Y 32 23.37 29.52 5.21 0.00 100.00 

20-29 Y 26 38.50 63.80 12.51 0.00 200.00 

30-39 Y 21 43.61 68.00 14.84 0.00 200.00 

40 Y < 11 46.36 60.01 18.09 2.00 200.00 

Total 200 32.39 52.81 3.73 0.00 300.00 
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many searches 
(20)

 in Iraq, 
(21)

 in Egypt, 
(22)

 in Portugal, 
(23)

 in South Korea and 
(24)

 in Nepal, 

who referred to marked elevation of CSF protein level in bacterial meningitis patients only.  

It was found significant (p=0.007) predominant of neutrophils in CSF of positive 

bacterial meningitis patients when compared with lymphocytes, and this predominant count of 

neutrophils was insignificant (p= >0.05) among different positive bacterial meningitis (N. 

meningitis, S. pneumoniae, and H. influenza). This result was in agreement with the results of 

author 
(21)

,
 
but not in agreement with other author 

(25)
.
 
The increase of neutrophils in CSF of 

positive cases occurs due to infection although several authors have demonstrated, that the 

CSF neutrophils cannot be distinguished between bacterial and non-bacterial meningitis 
(26)

.  

 

 

CONCLUSION 
The positive parameters in the analysis of CSF may be used to differentiate between 

bacterial and non- bacterial meningitis, Positive bacterial meningitis dose not dependable on 

the result of CSF sugar & protein only.  
 

RECOMMENDATION  
Give priority to medical soon attending and laboratory analysis.   
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