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Abstract

Routinely, majority of the cerebrospinal
fluid (CSF) showed negative result in

bacteria culture. To examine whether these
CSF contained any virus genes, we collected
100 samples of cerebrospinal fluid (CSF),
which has been identified as bacterial culture
negative, from the patients. The CSF was
subjected to detect genes of several viruses
by means of both PCR and RT-PCR. Our
result indicated that the positive case of
cytomegalovirus was the highest (i.e. 24
cases), following by herpes simplex virus (20
cases), types A and B of influenza viruses (9
cases and lcase, respectively), and
enteroviruses (5 cases) (including 4 cases of
coxsackie B viruses and 1 case of echovirus
some of the CSF

samples could be detected for more than one

type 6). In addition,
viral gene. These results suggested that
co-infection might be occurred in the same
individual. Our result also showed that at
least five types of viruses could infect the
nervous system and caused neurological
symptoms.
commercial enzyme-linked immunosorbent
assay (ELISA) kits to quantify six different
chemokines including MCP-1, MIP-3, IP-10,
RANTES, IL-8 and GROaq, from these virus
gene positive CSF. Our results showed that

Besides, we also wused the

the concentrations of chemokines in certain
virus-positive CSF are increased and GROa
could be detected in most of virus-positive
CSF. Lacking of normal CSF to compare and
no such reference, the normal range of
concentration of chemokines in CSF is still
suggest that chemokines
e.g. GROaq,

alternative choice to differentiate virus

unclear. We
examination, may be an
infection from bacteria or other causation of
CSF disorder.
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polymerase gene positions 64,364 to
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HSV-2 (Kimura et al, 1990) -~
Cytomegalovirus (CMV) late antigen
(pp65/71) gene
118,878-119,277 (Demmler et al.,
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Table 1. Clinical features in this study

Clinical feature No.. of
cases
Fever 10
Hydrocephalus 11
Intra-cranial/-ventricular .
hemorrhage
Meningitis 35
Sepsis 4
'V-P shunt infection
*Other 30
Total 100

*Brain abscess, CNS infection, CNS lymphoma,

Left ventricle dilatation, neonatal infection,

seizure, skull bone fracture, etc.
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GRO alpha/CXCL1 Quantikine
Immunoassay Kit Human
RANTES/CCL5 Quantikine
Immunoassay Kit Human MIP-1

beta/CCL4 Quantikine Immunoassay
Kit Human IL-8/CXCL8 QuantiGlo

Immunoassay Kit Human
[P-10/CXCL10 Quantikine ELISA
Human MCP-1/CCL2 Quantikine
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Table 2. Result of PCR/RT-PCR of
cerebrospinal fluids in this study

Types of virus No. of positive
HSV 20

CMV 24

EV 5

Flu A 9

Flu B 1

All negative 46




Table 3. Result of mixed infection detected

in cerebrospinal fluids in this study

Types of virus No. of positive
CMV+EV 1
CMV-+Flu A 3
CMV-+HSV 7
1
1

Flu A+HSV
CMV+Flu A+HSV
Total 13

Figurel. Detection of virus by PCR/RT-PCR
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Table 4. Cerebrospinal fluid concentrations of MCP-1, MIP-1p3, IP-10, IL-8, Groa and
RANTES in influenza A virus, CMV, HSV, EV genes positive patients

valid |detection of | MCP-1 | MIP-1f IP-10 |RANTES| IL-8 GRO«
sample no. |virus gene (pg/ml) | (pg/ml) | (pg/ml) | (pg/ml) | (pg/ml) (pg/ml)
24 Flu <20 <2 6.8 <3 <5 75.5
38 Flu 491.7 1850 1559.8 720 13630.5 5331.3
65 Flu <20 <2 221.7 <3 19947.4 2004.7
54 Flu& CMV | 8223 395.8 15.8 945 612.3 343
63 Flu & CMV <20 <2 <2 <3 <5 109.66
33 CMV 14611.1 767.6 244 820 859.2 51.4




35 CMV 342.3 212 7.8 870 1020 2501.7
42 CMV <20 <2 <2 ND <5 18.8
44 CMV <20 <2 849.4 ND <5 689.2
46 CMV <20 <2 <2 ND <5 30.1
49 CMV <20 661.4 423.8 1020 534.2 382.4
56 CMV <20 <2 <2 ND <5 172.2
57 CMV 18611.1 576.4 9.7 1095 50.4 12.2
60 CMV <20 <2 <2 ND <5 <3.13
61 CMV <20 <2 <2 <3 <5 86.9
71 CMV 996.3 8.9 <2 870 <5 <3.13
72 CMV <20 <2 <2 ND <5 47.2
73 CMV <20 <2 <2 ND <5 <3.13
75 CMV <20 <2 15.3 <3 1526.3 434
28 CMV& HSV| <20 <2 15.3 <3 <5 83.4
37 CMV& HSV| <20 <2 19.6 <3 <5 98
39 CMV& HSV| <20 <2 11.1 <3 <5 76.6
40 CMV& HSV| 1988.9 22 <2 920 <5 17.4
41 CMV&HSV| 2100 415.1 408 770 384.8 15.9
47 CMV& HSV| <20 <2 <2 ND <5 <3.13
69 CMV& HSV| <20 <2 15.3 <3 8431.6 1404.7
1 HSV 122.2 885.1 315.8 870 89.2 40
8 HSV <20 <2 30.2 <3 4815.8 241.8
17 HSV <20 <2 94 <3 426.3 184.5
18 HSV <20 <2 40.9 <3 <5 103.6
22 HSV <20 <2 162.1 <3 <5 228.3
23 HSV <20 <2 30.2 <3 <5 17.1
32 HSV <20 <2 11.1 <3 <5 130.6
36 HSV <20 <2 <2 ND <5 18.8
78 HSV <20 <2 43 <3 <5 <3.13
84 HSV <20 96.4 <2 1095 <5 22.9
97 HSV <20 <2 8.9 <3 <5 127.2
99 HSV <20 <2 19.6 <3 <5 76.6
100 HSV <20 <2 13.2 <3 <5 145.2
52 EV <20 <2 30.2 <3 <5 98
55 EV <20 <2 <2 <3 <5 17
67 EV 4953.3 352.5 837.6 770 <5 494 .4
96 EV <20 982.8 7028.1 <3 16942.1 4404.7
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