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  خلاصةال
 

لتشخیص إصابات الجھاز العصبي   RT-PCRاستخدم تقنیة ٌ◌ٌ , لفحص نماذج سائل النخاع الشوكي :مقدمة 
  .المركزي وقد تم فحص عشرین نموذج من سائل النخاع الشوكي

  : الھدف 
في استخلاص الحامض النووي المنقوص  (TRI-Reagent)تقییم كفاءة الخلیط الثلاثي للمواد -أ

   RNA  الأوكسجین
  .Single step-RT-PCRباستخدام تقنیةٌ Enteroviral-RNA-genome  إمكانیة مضاعفة -  ب

مایكرولیتر من سائل النخاع  250حجم (نموذج سائل النخاع الشوكي ) 20(تضمن البحث  :طریقة العمل
وحضرت   Chomcynki,1993تبعا لطریقة  RNAواستخدم في استخلاص الحامض النووي ) الشوكي

   .لفحص جمیع نماذج الدراسة   EV-RT-PCRتقنیة 
من حالات  من عشرین نموذج  سائل نخاع شوكي  RNAلقد نجحنا باستخلاص الحامض النووي   :نتائجال

  . EV-RT-PCRعشرة منھا كانت موجبة في فحص  , aseptic meningitisالتھاب السحایا 
خلال أربع     RNAابلیتھا على استخلاص   أظھرت طریقة الاستخلاص ذات الخطوة المنفردة ق :الاستنتاج

وأعطتنا منتوج جید والحامض النووي   (TRI-Reagent)ساعات فقط باستخدام الخلیط الثلاثي للمواد
فحص ملائم للتشخیص الطبي لالتھاب السحایا    EV-RT-PCRیعتبر    . المستخلص ذا نقاوة عالیة

خدامھ یطور ویحسن معالجة المتلازمات العصبیة المتسببة المتسبب من الإصابة بالفیروسات المعویة وباست
  .عن الفیروسات المعویة

 
Abstract 
 
Introduction: A protocol for testing cerebrospinal fluid specimens using RT-PCR 
for the diagnosis of central nervous system infections was developed 2 and used to 
test 20 CSF specimens.  
Objectives: A-Evaluation of efficiency of In-house prepared Extraction reagent. B- 
Amplified of Enteroviral-RNA genome by single-step RT-PCR. Methods: 20 
cerebrospinal fluid specimens were included. RNA was extracted from 250µl by 
method Chomcynki, 1993. EV-RT-PCR was performed for all specimens studied.  
Results: We successfully isolated total RNA from 20 CSF specimens of AM cases. 
Ten of 20 specimens were positive by RT-PCR. 
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 Conclusions:  Single-step extraction method was allowed isolation of RNA in 4hr. 
and provided both high yield and purity of un-degraded RNA preparation. EV-RT-
PCR detection test is suitable for clinical diagnosis of EV-related meningitis and 
may improve the management of EV-related neurologic syndromes.  
Keywords: Enteroviral-associated- meningitis, EV-RT-PCR  
 
 
Introduction 
 
 EVs are a divers group of small, non-enveloped RNA viruses that are 
transmitted largely by a fecal-oral route, that replicate in high titer in the enteric 
tract and carried by the blood to target organs. Non-polio enteroviruses, included 
Echoviruses and Coxsackieviruses A and B are the etiologic agents of aseptic 
meningitis9. 
 Laboratory diagnosis of enteroviral infection relies on virus isolation in cell 
culture. However, this technique has several limitations, include a period of days to 
weeks to obtain results and the limited sensitivities of cell cultures to certain 
enteroviruses4.  The detection of enteroviral RNA in clinical samples by PCR has 
recently been developed10, 11, 14 by taking advantage of the conserved sequences in 
the 5’end of the majority of enteroviruses which infect humans have been 
developed14, 16. This report described a method for isolation of RNA. The method 
based on the use of a reagent containing phenol and guanidine thiocyanate. A 
biological sample is homogenized in the reagent and isolation by a liquid phase 
separation. The isolation of RNA can be completed in 1hr6. Enzymatic 
amplification of viral cDNA synthesized by reverse transcription (RT-PCR) is a 
sensitive method for the detection of EV directly from CSF specimens11, 14, 16. 
 
Materials and Methods 
 
 Twenty children with meningitis syndrome were included in our study. 
Lumber punctures reveled a pleocytosis (>= 6 cell per mm3) and negative gram 
stain. Cultures of CSF were negative for bacteria and fungi. All of these children 
were considered to have aseptic meningitis. 
Reagent: 
 In-house extraction reagent (TRI-Reagent) was prepared (according to 
procedure described by Chomcynki, 1993) by mixing the components at the 
concentration given versus each one as shown in the table (1).   
Experimental procedure:   
 TRI-Reagent was used to isolate RNA from both control (Enteroviral 
infected tissue was prepared in National Polio Lab./Central Public Health Lab.) and 
CSF specimens. Table (2) described isolation of RNA. 
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 Enteroviruses RNA were detected by a single-step RNA, with the primers 
from the highly conserved 5’ NTR of the enterovirus genome: 
Upstream primer (TCCGGCCCCTGAATGCGGTAAT). 
Downstream primer (ACACGGACACCCAAAGTAGTCGGTT).  
 RT-PCR (Promega, Medison, Cat. No.A1260) was performed with one tube 
containing 2µl of RNA, 1µM concentration each of primers (Downstream and 
Upstream primers), 0.2 mM deoxynucleoside triphosphate, 1X of AMV/Tfl   
Reaction Buffer, 1.5 mM MgSO4, 2U/µl Ribonuclease inhibitor, 0.1U/µl of AMV 
reverse transcriptase, 0.1U/µl of Tfl polymerase under standard conditions to avoid 
the risk of contamination and inhibition 12.  
 The reactions were performed with thermal Cycler (GeneAmp model 9700, 
Perkin Elmer). First strand cDNA synthesis was performed for 45min. at 48C0, 
followed by denaturation at 94CO for 2min. and then 40 cycles of denaturation   at 
94C0 for 30 S, annealing at 62 C0 for 1min. and extension at 68C0 for 2min. 
 The PCR products were separated on a 2% agarose gel stained with ethidium 
bromide and visualized under UV light. Negative (water) and positive (Enterovirus 
culture in RD cells) controls were included in all reactions from the extraction step, 
were run in parallel with test samples. 
 
 
Results and discussion 
 
 The single-step (TRI-Reagent) method has become a predominant choice for 
isolation of total RNA from a wide variety of biological material. 
 Total RNA yield: We successfully isolated total RNA from 20 specimens of 
AM cases. Since it is generally held that a solution containing 40 µg/ml of RNA 
gives a value at A260=113, accordingly, when the RNA concentration was 
determined by measuring the A260 of an aliquot of the total RNA extract 
preparation, the total RNA yield obtained ranged from 0.36 to 0.40 µg/µl, as shown 
in the table (3). 
 The purity of RNA extracts measured as the ratio A260/A280 was found to 
range between 1.5-1.65 with a mean value of (1.57), this value fell just short of the 
recommended value for this ratio of 1.7 this indicates an acceptable purity of the 
RNA preparation obtained with only scarce protein contamination. 
 On the other hand, when the A260/A230 ratio was measured, the extracted 
RNA purity gave a value in the range of 1.3-1.5 and a mean of (1.38), which was 
lower than the recommended 2.0 ratio, indicating carryover contamination by 
Guanidium Thiocyanate during the precipitation steps of the RNA extraction 
process. 
 The problem of RNases contamination was overcome when the TRI-reagent 
method was used where the single-step procedure kept sample manipulations to a 
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minimum, and the fact that the TRI-Reagent itself rapidly inactivated the 
Ribonuclease and therefore improved the stability of the extracted RNA genomes 
and is useful for isolation RNA from minute quantity of cells6. 
  Previous studies used this method with successful result for the extraction of 
enteroviral RNA from CSF and different clinical samples3,4,8.   
 
RT-PCR Reaction: 
 The appearance of visually clear, distinct and interpretable bands when target 
Amplicons were run in gel Electrophoresis; considerable reduction of non-specific 
priming and the appearance of non-target bands as determined by differences in 
molecular size; and finally the consistent appearance of internal control Amplicons 
(figure 12), all of which testified for accurate test performance, Successful 
amplification of EV positive control samples included in the runs affirmed the 
specificity of EV target sequence priming. The sensitivity of EVs-primer with 
Access RT-PCR system (Promega comp.) was pre-evaluated by Pozo and 
coworkers (1998) using different (serial) dilutions of EVs-RNA containing 5′-NTR 
sequence of EV, they found that the lowest detection limit of the test ranged 
between 0.2 and 0.02 TCID50/0.1ml 
 The molecular size (or band length) was calculated by the application of 
(PhotoCapt Analysis program) software system with a resolving power capable of 
discriminating two bands (100 and 200) base pair different in length1. Using this 
software, the calculated molecular size of the target band was 114 bp. This was 
further confirmed by computation of the band size using the modified software 
(Modified Scion Image System), which gave similar values for the target product 
(by Dr. Mahmod/ Collage of Medicine / Al-Nahrain University/ personal contact). 
 Similar results in terms of specificity were observed when another 
commercially available RT- PCR test (Penter RT-PCR) recognized all 64 
prototypes of EVs, this latter assay system has also proved to be suitable for use in 
clinical diagnosis 2.  The value of the Enteroviral-RT-PCR test lies mainly in its 
higher sensitivity, the shorter test duration and the sensitivity for the different EVs 
when multiplex primer set is used to prime the target template, therefore, this test 
(Enteroviral-RT-PCR) was evaluated for diagnosis EV-associated-meningitis in 
this country for the first time. 
 
 

Materials Quantity 
4.0M Guanidium Thiocyanate 10ml* 
0.75M Sodium citrate (pH 7.0) 352µl 
10% Sodium Dodecyl Sulfate (SDS) 528µl 
14.3 M β-Mercaptoethanol 76µl* 
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10ml of this mixture was placed in a new tube and added 
2.0M Sodium acetate (pH 4.0) 1.0 ml 
Water-saturated phenol  10ml 
This solution is good for at least 2 months at 4C0 

Table 1: Preparation of Extraction-Reagent (TRI-Reagent)6 

 
Test/Step 
 

Standard value and procedure 

Total RNA Isolation using In-house 
Prepared Extraction Reagent 

It was used to isolate RNA from all 
specimens included this study  

Input samples 100µl Control or 250 µl specimen 
(CSF) 

Lysis solution  (0.25ml) TRI-Reagent mixed with 
input samples  

Separation of two phases; 
RNA in the aqueous phase where as 
DNA and protein in inter-phase and 
organic phase  

Centrifugation; 
12000g/15mint./4C0 

To aqueous phase was added; 
100µl phenol-chloroform  
Centrifugation; 
12000g/15mint./4C0 

RNA precipitation  To aqueous phase was added; 
2.5volume 100%cold ethanol  
Incubation; overnight/-20C0 

Centrifugation; 
12000g/30mint. /4C0 

RNA wash/twice times; to removal 
residual ethanol  

Each time; mixed with 100µl 
75%ethanol/vortexed/centrifugation 
(12000g/10mint. /4C0).  

Pellet/air dried  For 1-3 minutes  
RNA solubilization  -pellet re-suspended in 20µl of 

nuclease-free-water and added 1µl of 
Recombinant RNasin inhibitor  

Storage  At –70C0 until used  
Determination of RNA yield and 
purity  

Spectrophotometrically  

Dilution RNA sample  5µl RNA sample +495µl nuclease-
free-water 

Measurement absorbency   At wave length 260,280and 230 nm  
Determination purity by formulas:   -RNA purity = A260 / A280 

-RNA purity = A260 / A230  
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Calculation of RNA concentration 
(µg/µl) by formula:  

[A260 x40x(Dilution factor)] /1000  

 
Table 2: Summary of the Standard RNA Extraction procedure and steps in the RT-

PCR Technique followed in this study. 
 
Case Code 

Purity of RNA extracts RNA concentration 
µg/µl  

A260/ A280 
 
A260/ A230 

4F 1.56 1.34 0.38 
8F 1.53 1.38 0.37 
9F 1.5 1.35 0.38 
10F 1.6 1.40 0.39 
11F 1.57 1.34 0.40 
12F 1.58 1.35 0.38 
19F 1.53 1.31 0.39 
20F 1.61 1.50 0.40 
22F 1.61 1.30 0.39 
35F 1.50 1.32 0.39 
54F 1.50 1.40 0.36 
56F 1.56 1.33 0.40 
58F 1.65 1.51 0.38 
61F 1.57 1.36 0.39 
64F 1.61 1.40 0.40 
65F 1.50 1.30 0.36 
120F 1.61 1.40 0.38 
121F 1.60 1.40 0.39 
129F 1.57 1.37 0.38 
130F 1.65 1.50 0.40 
Mean 1.57 1.38 0.38 

 

Table 3: The yield of total RNA isolated from 20 CSF-specimens and their purity 
ratios. 
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