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Abstract - Introduction: Multiple sclerosis (MS) is a chronic, inflammatory and progressive disease of the 
central nervous system in which local inflammatory injuries of the brain white matter appears, being the 
most outstanding feature the myeline loss (demyelination).    Objective: To determine if the complement 
system might be involved in the MS immunopathogeny favouring the mechanism intervening in the my-
elin destruction.    Method: Samples of sera and CSF from twelve patients with a diagnosis of MS obtained 
at the moment of the admission to the hospital at the beginning of the break out, were collected. Lev-
els of C3c and albumin in sera and in CSF were quantified using radial immunodiffusion plates.    Results: 
High values over 80% of intrathecal synthesis were obtained except in one of the patients.    Conclusion: 
Intrathecal synthesis of C3c and its liberation to the CSF means that the activation of the complement sys-
tem in any of the two ways has taken place, and that once performed its biological functions, has suffered 
a degradation process 
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Evaluación de la síntesis intratecal de C3c en pacientes con esclerosis múltiple

Resumen - Introducción: La esclerosis múltiple (EM) es una enfermedad crónica, inflamatoria y progresi-
va del sistema nervioso central que cursa con la aparición de lesiones inflamatorias focales en la sustan-
cia blanca cerebral, en las que lo más llamativo es la pérdida de mielina (desmielinización).    Objetivo: Co-
nocer si el sistema de complemento puede estar involucrado en la inmunopatogenia de la EM favorecien-
do los mecanismos que median la destrucción de la mielina.    Método: Se colectaron muestras de suero 
y LCR de doce pacientes con diagnóstico de EM obtenidas en el momento del ingreso al inicio del bro-
te. Se cuantificaron los niveles de C3c y albúmina en suero y en LCR en placas de inmunodifusión radial. 
Resultados: Se obtuvieron altos valores que superan el 80% de síntesis intratecal, menos en uno de los 
pacientes.    Conclusion: La síntesis intratecal de C3c y su liberación al LCR significa que ha sucedido la ac-
tivación del sistema de complemento en alguna de las dos vías y que una vez cumplidas sus funciones bio-
lógicas, ha sufrido un proceso de degradación y liberación al LCR en forma de C3c.

Palabras-clave: citotoxicidad, complemento, esclerosis múltiple, hipersensibilidad, inmunopatogenia, 
reibergrama.
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Multiple sclerosis (MS) is a chronic, inflammatory 
and progressive disease of the central nervous sys-
tem (CNS) in which local inflammatory injuries of 
the brain white matter appears, being the most out-
standing feature the myeline loss (demyelination), 
with a relative preservation of the axons in the pre-
cocious phase, although it may be very affected in 
the final phases1. It is more frequent in young adults, 
although it can appear at any age. Female sex is pre-
dominant, 60% of women and 40% of men2,3. Now-

adays little is known about the etiology and patho-
genicity of this disease. Many authors suggested that 
the immune system deregulation has an important 
paper in the mediation of the inflammatory injuries, 
in the central scope. The immune misbalance in MS 
has been demonstrated in the cellular immune re-
sponse as well as in the humoral4,5 and, even though 
there is not a known associated gene to this disease, 
it has been verified a clear polygenic genetic suscep-
tibility6,7.
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It is known that the MS diagnosis is based main-
ly in the clinical characteristics8. Cerebrospinal flu-
id (CSF) is normal in MS. Nevertheless, the molecu-
lar analysis shows a relative rise of the immunoglob-
ulines, mainly the IgG. The most characteristic find-
ings are, in frequency order: the appearance of the 
local IgG synthesis and the presence of oligoclonal 
bands in 90% of the cases, the raise of IgG in 80%, a 
discrete rise of gammaglobulines in 70% of the cas-
es, and a moderate rise of cells and tubular proteins 
in 40% of the patients9,10.

C3c is a degradation product of C3 factor of the 
complement system; its formation has two impor-
tant biological features. One of them is that for be-
ing a product of a C3 degradation, is a measure of its 
concentration and, on the other hand, indicates that 
all C3c produced in the CNS is a product of the sys-
tem biological activation in any of its ways. This last 
assertion means that the system has been activated 
and that we are in the presence of an immunolog-
ical event associated to a type II or citotoxic hyper-
sensibility. C3c intrathecal synthesis helps us to un-
derstand the physiopathological mechanisms when 
we are in the presence of infectious or autoimmune 
neurological diseases as MS11.

The objective of the present study is to know if 
the complement system might be involved in the 
multiple sclerosis immunopathogeny favoring the 
mechanism intervening in the myeline destruction. 

Method
Sera and CSF samples were collected from 12 patients 

diagnosed with MS received in LABCEL between 2004 and 
2006. 

Samples were obtained at the time of the admission, 
at the beginning of the break out, kept at –80oC until the 
moment of its use in small portions.

C3c levels in sera were quantified in radial immunodi-
fussion plates NOR Partigen from Dade-Behring (Marburg) 
and in CSF in plates LC Partigen of the same brand.

To discriminate if there is C3c intrathecal synthesis and 
to know the situation of the blood-CSF barrier, albumin in 
sera was quantified in radial immunodifussion plates NOR 
Partigen and in CSF in LC Partigen plates, dade Behring 
(Marburg). 

The results obtained were placed in the Reibergram de-
signed for C3c12. 

Results
The review of the clinical files of these patients 

main showed that the relapsing remitting pattern 
was the main form of presentation of the disease 
and only one patient showed the primary progres-
sive form. 

Out of the 12 patients, four were classified as MS 
clinically defined, six as MS defined with laborato-
ry support, one as clinically probable MS and one as 
probable MS with laboratory support according Pos-
er criteria for the MS diagnosis13

Regarding sex, 10 patients correspond to females 
(83.3%) and 2 to males (16.7%). All the patients were 
between 33 and 57 years old for an average of 46.8 
years. 

Table shows C3c intrathecal synthesis and time of 
evolution of the disease per patient.

Figure shows the graph of Reiber ratios or Reiber-
gram for the evaluation of the C3c intrathecal syn-
thesis evaluation. High values over 80% of intrathe-
cal synthesis were obtained in all but one of the pa-
tients.

Discussion

Samples used in this study come from patients di-
agnosed as having MS, according to the Poser criteria 
for the diagnosis of the disease13. C3c is a polypeptide 
structure produced by the activation and later deg-
radation of the C3 complement factor. Antigen-anti-
body complex (Ag-Ab) initiates the activation of the 
classic way, whereas the alternative way and the leci-
thin are independently activated from Ab through 
the complement interaction with specific carbohy-
drates groups and lypopolysaccharides present in the 
pathogen surface. The complement functions as a 
cascade through the proteolysis of a series of pro-
teins that take to the generation of active proteins 
that mediate various biological functions.

Table. C3c Intrathecal synthesis and time of evolution of the 

disease per patient.

Patient C3c intrathecal 

synthesis (%)*

Evolution  

time

1 89.3 2 months

2 89.5 1 year

3 87.9 3 months

4 36.5 7 months

5 93.3 4 months

6 91.2 3 years

7 92.4 18 years

8 90.1 2 years

9 83.6 5 months

10 98.7 2 years

11 96.3 15 years

12 97.4 5 years

*amount of IgG locally synthesized/ total IgG in CFSx100.
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In the studied patients an intense intrathecal syn-
thesis and C3c liberation to CSF occurred. Intrathecal 
synthesis of C3c and its liberation into cerebrospinal 
fluid means in first place that an activation of the 
complement system, in some of the ways it medi-
ates, has occurred and also that a biological use of 
this protein took place and that after it has fulfilled 
its biological functions, has suffered a degradation 
process and liberation to CSF in form of C3c.

This allows us to sustain that a type II hypersensi-
bility process has occurred mainly from the synthesis 
of IgG that activated the complement system as part 
of the cytotoxicity against the myelin in the immuno-
pathogenic mechanisms of this entity14. In this reac-
tion; the IgG type antibodies are bonded to myelin 
antigens causing its destruction. These antibodies 
cause sickness through three principal mechanisms: 
opsonization and phagocytosis, antibody dependent 
cellular cytoxicity and injuries mediated by the com-
plement system. This triggers the lysis through the 
formation of a membrane attack complex (MAC), 
the attraction of the macrophages (chymiotaxis) 
that liberate toxic substances, develop inflammato-
ry responses and opsonization with the consequent 
phagocytosis15-17.

It has been pointed out that the complement cas-
cade activation during the multiple sclerosis attacks 
seems to be reserved for the patients with the dis-
ease in advanced stages and is correlated in a signifi-
cative way with the neurological incapacity of these 
patients16. In our study we appreciate C3c intrathe-
cal synthesis in more than 80%, the same in patients 
with only few months of the disease evolution as 
well as in patients suffering it for several years (Ta-
ble). Out of the 12 studied patients, four of them had 
neurological incapacity being coincident with more 
than 80% of C3c intrathecal synthesis.

These results allow to suggest that the comple-
ment system is envolved in the immunopathogeny 
of MS and it will help to know much in depth the 
mechanisms of the myelin destruction.
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Figure. C3c Reibergram for the MS patients studied. Q C3c 

and Q Albumin values are shown. Observe that there is a pro-

nounced intrathecal synthesis in the majority of these patients 

because they are placed in the nearby zones to the percentile 

line corresponding to the 80%.
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CORREÇÃO / CORRECTION 
C3c intrathecal synthesis evaluation in patients 

with multiple sclerosis
B Padilla-Docal, A J Dorta-Contreras, H Fundora-

Hernández, E Noris-García, R Bu-Coifiu-Fanego, M 
González-Hernández, A Rodríguez-Rey
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Figure of this article is wrong. Correct Figure is

Figure. C3c Reibergram for the MS patients studied. 
Q C3c and Q Albumin values are shown. Observe that 
there is a pronounced intrathecal synthesis in the ma-
jority of these patients because they are placed in the 
nearby zones to the percentile line corresponding to 
the 80%. 

The Editor presents to the Authors the excuses for 
this distressing  mistake.

Antonio Spina-França 
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