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Abstract

Acute flaccid paralysis (AFP) is a clinical syndrome characterized
by rapid onset of weakness, affecting the muscles then progressing
to maximum severity within several days to weeks and sometimes
may lead to death.
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The objective of this study was the isolation and detection of
Non-Polio Enteroviruses, The ECHO virus from three hundred
stool specimens obtained from children aged less than 15 years old
showing symptoms of acute flaccid paralysis (AFP) from different
Iraqi provinces and characterization the different serotypes of these
viruses using both tissue culture (using RD cells) and
neutralization-assay methods. This was done according to
protocols applied by reference laboratories recommended by
World Health Organization.

The common diagnostic approach in a suspected
Enteroviruses infection is the isolation of the virus (stool samples)
in susceptible cell cultures such as RD cell line this cells
appearance cytopathic effect (CPE ) for polio viruses and NPEVs .
Virus isolation is then followed by the use of a neutralization-type
assay to identify the serotype of the isolated Enterovirus, a process
commonly known as serotyping.

The current study, which covered in different Iraqi
provinces shows that echoviruses (ECHO) had the highest
prevalence affecting 79 cases (26.33%) out of 101 NPEVs. The
present study showed that the maximum frequency of ECHO virus
isolation was reported in Baghdad 31 (51.67%) and Basrah 21
(52.5%)

Introduction

Echoviruses are enteroviruses (genus Enteroviruses, family
Picornaviridae) are among the commonest viruses infecting
humans all over the world. ECHO are associated with diverse
clinical syndromes ranging from minor febrile illness to severe,
potentially fatal conditions (e.g., aseptic meningitis, encephalitis,
paralysis, acute flaccid paralysis, especially in children"
myocarditis, and neonatal enteroviral sepsis and could be linked
with the development of some chronic diseases (e.g., type 1
diabetes and dilated cardiomyopathy)™*. Each year, an estimated
10-15 millions of symptomatic enterovirus infections occur in the
United States’. The enteroviral group ECHO includes many
serotypes :- E-1, E-2, E-3, E-4, E-5, E-6, E-7, E-8, E-9, E-11, E-12,
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E-13, E-14, E-15, E-16, E-17, E-18, E-19, E20, E-21, E-24, E-
25, E-26, E-27, E-29, E-30, E-31, E-32, & E-33 found under the
species: Human enterovirus B ®. The enterovirus enters the human
host through the gastrointestinal tract (GI) or respiratory tract. The
infection can progress to CNS involvement during the major
viremic phase or at a later time . Antibody production in response
to enteroviral infections occurs within the first 7-10 days.
Epidemiologic investigations of enteroviruses in healthy subject
seem to establish the flowing points: Enteroviruses are prevalent
in the stool specimens of healthy children “normal “permanent viral
intestinal flora ®these viruses were inhabited in the (GI) and are
most frequently isolated before the age of four years. There are a
seasonal incidence in the summer and autumn.. The percentage of
enteroviruses harbored by hospital delivered newborn infants prior
to being discharged from the hospital seems to be extremely low
>19 The present study was aimed shedding light on the prevalence
of ECHO viruses among AFP patient in Iraq using tissue culture
and neutralization methods

Materials and Method
Specimen Collection:

Atotal of 300 stool specimens were included in this study.
Clinical specimens were collected from children aged less than 15
years, from Iraq as well as governmental hospitals from different
Iraqi governorates in the period from (October-2010) to (March -
2011) .The specimens were accompanied by an AFP notification
form with details of patient personal and clinical history. All stool
specimens were processed with chloroform before inoculation into
RD cells and L20B cell lines from national polio laboratory of iraq
(NPL/Iraq) stock held in liquid nitrogen at low passage.

The sample were prepared to stool suspension according to'' .
Extraction of the stool specimen were inoculated on RD cells
performed according to'***' . Growth and maintenance media
were prepared according to "»'*"*. These media was used to keep
the cell cultures in a steady state of slow cell replication during the
period of virus inoculation and replication '¥**%*



QMJ VOL.9 No.16

The procedure of passage describe as bellow:-

1- The L20B and RD is cell lines used in cultures usually needed
for inoculation 3 times per week for AFP and environmental
investigation labs
2. Growth medium was decanted from the cell culture flask and
gently washed the confluent cell layer twice with Calcium and
Magnesium free PBS.

3. 25% trypsin solution (or equal parts of 0.25% trypsin and 1:5000
Versene solutions) was added in PBS to the monolayer, dispersed
evenly. (A volume of 0.5 ml is adequate for a 25 cm?2 flask.)

4. The cells were re-suspended in 25 ml growth Medium for 75 cm’
flask, which halted the action of the trypsin.

5. The optimum split ratio (determined by cell counting) required
different concentration of cells 120.000 cells per flask for L20B and
80.000 cells per flask for RD. The split ratio became apparent as
experience was gained with each culture '®.

CPE positive RD cultures

There are passages into L20B cells and incubated at 36 C,
and observed daily. This passage aims at separating polioviruses
that may be present in mixtures with other enteroviruses and
amplifying the titer of any polioviruses that may be present. If no
CPE is obtained when L20B cultures are examined for at least 5
days, the culture will be considered negative for polioviruses.

Results and discussions

In the present study, three hundred of stool samples were
collected from patients were suffering from acute flaccid paralysis
(AFP) Standard methods for enterovirus detection and
identification are based on virus isolation on cell culture followed
by stereotyping of the isolated viruses by micro neutralization
assays using pools of serotype specific Antisera *°.

The samples of patients were cultured on monolayer of human
cell lines called RD cell line (figure:-1) . This cell line was
recommended to use and to isolate EVs from patients suffering
from AFP?” . RD cell lines were first cultured in tissue culture
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tubes before being inoculated with sample extraction. This kind of
cell line multiplied in growth media (MEM with 10% FBS) and
when the cells attached to surface of falcon and formed a confluent
monolayer '®When the multiplication of cells stopped and
ultimately the monolayer cell line of RD was performed nearly
confluent (2-3 days). The effect of virus can be seen by CPE that
shown on cell line. Figure (2) shows the primary effect of virus on
cell line and that happened during (1-3) days after inoculating cell
line with sample extraction that has EVs.

The frequency of ECHO virus isolation in Iraqi provinces
was shown in Table (1) . the present study showed that the
maximum frequency of ECHO virus isolation was reported in
Basrah and Baghdad but in north Iraqi provinces (Duhok, Erbil and
Sulymania) the virus was not isolated. That confirming the highest
incidence with this virus was in middle and south provinces. That
can be explained by the high contamination of drinking water with
this virus in middle and south provinces. The another reason for this
may be relating with the high temperature of middle and south Iraqi
provinces as compare to north Iraqi provinces as the high incidence
of this virus related with elevating of temperature * .That is only the
incidence of paralysis that caused by EVs found more in the

. . . 29
tropical countries such as India “.

Figure(1). RD cell growth( monolayer) on polystyrene plate
(400x)
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Figure ( 2 ):- RD cell line effected with virus(CPE)(400 x).

Table (1). Number and percentages of ECOH virus positive cases in
patients and healthy control groups over different Iraqi provinces.

Provinces. Echo positive case in test group
Number Percentage %
Baghdad 31 51.67
Basrah 21 52.5
Babil 3 30
Anbar 1 10
Diala 2 20
Duhok 0 0
Erbil 0 0
Kerbala 1 10
Missan 3 30
Muthana 1 10
Najaf 3 30
Ninewah 1 5
Qadysia 3 15
Sulymania 0 0
Salahdeen 1 10
Tamim 0 0
Thegar 4 20
Wasit 4 20
Total 79 (26.33%)

Serotyping of ECHO viruses

Further sub classification was done in this study to classify
ECHO virus in  to sub groups (ECHO 7, ECHO 30, ECHO 14,
ECHO 6, ECHO 13, ECHO 25, ECHO 27 and ECHO 3). The
results is shown in table (2 ). The highest frequency was found
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with ECOH 7 followed by ECHO 30 while the lowest frequency
was observed with ECHO 3.

Significant number of NPEVs infections in patient groups was
detected as compared with healthy control group (p<0.01).

Table (2):- different serotypes of ECHO viruses distributed among
patients

ECHO serotype Patient group
Number Percentage
ECHO 7 36 45.56
ECHO 30 18 22.78
ECHO 14 7 8.86
ECHO 6 6 7.59
ECHO 13 5 6.32
ECHO 11 4 5.06
ECHO 27 2 2.53
ECHO 3 1 1.26
Total 79 100

Conclusions

1-Significant relation between the infection with ECHO viruses
and Acute Flaccid Paralysis among children under 15 years old.
2-Children with age under 15 years old were getting a higher rate
of infection with NPEVs because of poor hygienic habits and
lack of prior immunity.

3- . The incidence of ECHO viruses in Iraqi provinces was shown
with the high frequency of in Baghdad and Basra provinces.

4- High temperature of middle and south Iraqi provinces as
compare to north Iraqi provinces lead to high incidence of NPEVs
type (ECHO viruses).

5-Because EVs were excreted from the intestine for several weeks
after infection, it is most frequently isolated from the stool samples.
These stool samples are the most suitable materials for isolation of
EVs confirming WHO criteria .



QMJ VOL.9 No.16

References

1- Ooi M.H; Wong S.C; Mohan A; Podin Y; Perera D; Clear D;
(2009);. Identification and validation of clinical predictors for the
risk of neurological involvement in children with hand, foot, and
mouth disease in Sarawak. BMC Clin Infect Dis 44: 646-56.
2-Yang T.T; Huang L.M; Lu. CY; (2005) Clinical features and
factors of unfavorable outcomes for non-polio enterovirus infection
of the centralnervous system in northern Taiwan,.J Microbiol
Immunol Infect. Dec ;38(6):417-24.

3-Pallansch M A; Roos R. P ;( 2001)Enteroviruses: polioviruses,
coxsackieviruses, echoviruses, and newer enteroviruses. In: Knippe
D.M; Howley P.M; eds. Fields Virology. 4th ed. Philadelphia, P.A:
Lippincott Williams andWilkins;723-775.

4- Khetsuriani N; Parashar U. D; (2003) Enteric viral infections.
In: Dale D.C; Federman D.D; eds. Scientific American medicine.
New York, NY: WebMD, Inc.1758--66.

5- Strikas R. ; Anderson L; Parker R .A;( 1986) Temporal and
geographic patterns of isolates of nonpolio enteroviruses in the
United States, J Infect Dis;153:346--51.

6- Bergelson J. M; Mohant J. G; Crowell R. L; StJohn N. F;
Lublin,D. M; & Finberg R. W; (1995). Coxsackievirus B3
adapted to grow in RD cells binds to decay-accelerating factor (CD
55). Journal of Virology 69, 1903+1906.

7- Rotbart H. A; ( 2002 ) Enteroviruses. In: Clinical Virology. 2rd
ed. Editors, Richman, D.D; Whitley, R.J; Hayden F ; GASM
Press, Washington, DC: 971-987.

8- Nicholas John Bennett ; ( 2009) Fellow in Pediatric Infectious
Disease, Department of Pediatrics, State University of New York
Upstate Medical  University . Enterovirus infections. Pediatr
19(6):183-91.

9- Stanway G; Brown F; Christian P; (2005) Picornaviridae.
Virus taxonomy---classification and nomenclature of viruses.
International Committee on the Taxonomy of Viruses. Amsterdam,
The Netherlands: Elsevier Academic ; 757--78.



QMJ VOL.9 No.16

10- Centers for Disease Control and Enterovirus surveillance
report; (1979 ) Atlanta, GA: US Public Health Service; 1981:1--
74.

11- World Health  Organization /IVB/04.10 ( 2004) Polio
laboratory manual 4th edition,

12- Eagle H; (1959) Science, v. 130, 342

13- Portela V. M; Zamberlam G; Price C. A; ( 2010). "Cell
plating density alters the ratio of estrogenic to progestagenic
enzyme gene expression in cultured granulosa cells". Fertil. Steril.
93 (6): 2050-5.

14- World Health Organization; (2008) Vaccines for routine
use". International travel and health. p. 12. Archived from the
original on June 6.

15-LipiMAX W; Katinger H. W; (2010) purified lipoprotein
solution from bovine serum". Selborne Biological Services.
Construction of a large scale membrane reactor system with
different compartments for cells, medium and product. Dev. Biol.
Stand.,( 66):221-226.

16- Burleson F.G. Chambers T.M. Wiedbrauk D.L. (1992)
Introduction to quantal virus assays. In: Virology- A Laboratory
Manual. Academic Press Inc. Harcourt Brace Jovanovich
Publishers. San Diego: 53-58.

17- Dunham J. H; Guthmiller P; (2008). "Doing good science:
Authenticating cell line identity" . Cell Notes 22: 15-17.

18- WHO; (2006) Progress towards interruption of wild poliovirus
transmission . Epidemiol Rec;81(17):165-72

19- Geneva ; WHO ;(2002) Department of Vaccines and Biological
WHO. Polio  laboratory manual., World Health Organization

20- Mintz L; Drew W.L; (1980) Relation of culture site to the
recovery of non-polio enteroviruses. Am J Clin Pathol, 74:324-326.
21- Bahri O.D; Rezig B. B; Oueslati Ben A; Yahia Ben J; Sassi
N. Hogga A; Sadraoui and H. Triki;( 2005 ) Enteroviruses in
Tunisia: virological surveillance over 12 years (1992-2003). J.
Med. Microbiol., 54: 63-69.

22-  Melnick J;  (1996)  Enteroviruses:  polioviruses,
coxsackieviruses, echoviruses, and newer enteroviruses. In: Fields



10

QMJ VOL.9 No.16

BN, Knipe DM, Chanock RM, eds. Fields' virology. Philadelphia,
PA: Lippincott-Raven Publishers,655-712.

23- Wood D.J; Hull B; Kew O.M; (2005). L20B cells simplify
culture of polioviruses from clinical samples. J Clin
Microbiol;(33)2562-2566.

24- Saeed M; S .Z; Zaidi A; Naecem M ; Masroor ; Sharif S;
Shawkat ;M. Angez; and A. Khan; (2007). Epidemiology and
clinical findings associated with enteroviral acute flaccid paralysis
in Pakistan. BMC Infect.Dis., 7: 6.

25- Muir P ; U Kammerer K; Korn M. N ; Mulders T; Poyry
B; Weissbrich K; Kandolf G. M; Cleator and Van Loon A. M;
(1998). Molecular typing of enteroviruses: current status and future
requirements. Clin. Microbiol. Rev., 11: 202-227.

26- Kelly H; Brussen K. A; Lawrence A; Elliot E; Pearn J;
Thorley B; (2006). "Polioviruses and other enteroviruses isolated
from faecal samples of patients with acute flaccid paralysis in
Australia, 1996-2004". Journal of paediatrics and child health 42
(6): 370—376

27- World Health Organization, (2001). Manual for the virological
investigation of polio WHO/EPI/GEN/97.01.

28- Kapoor A ; Ayyagari A; and Dhole T.; (2001). Non-polio
enteroviruses in acute flaccid paralysis. Indian J. Pediatr., 68: 927-
929.



