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Abstract

Serum cryoglobulin were separated , characterized and partially purified from
human pulmonary tuberculus patients. Three graded concentrations were made
as;0.2,0.3,and 0.4 mg/ml .Four groups of mice, each of five were given 0.25ml. in-
tramuscular in left and 0,25ml., in the right thigh to each animal in each group .the
protocol consist of three successive doses from each concentration to each group in
a week a part trend followed by one week leave .At the end of the protocol ,animals
were sacrificed as well as the tissue blocks were collected, sectioned and processed
for staining with H&E by the aim of tracing immune responses at tissue level .The
Immune response events were found as; Hyper-plasia of showed bronchus associat-
ed lymphoid tissue ,hyperplasia of epithelial cells of the bronchus walls, hyperplasia
of macrophages in the alveolar spaces and accumulation of macrophages in the bron-
chial walls of the lungs .Cardiac muscles showed signs of carditis indicating type Il
hypersensitivity .Kidneys have shown inflammatory events indicating nephritis may
be of serum sickness origin and edema can be of Arthus reaction, hypersensitivity
type 1. Liver sections were showing macrophage between blood vessels as pre-
vascular kuff indicating delayed type hypersensitivity type V. While splenic tissue
sections were showing hypoplasia of lymphoid cells in the white pulp and /or de-
plition which may be attributed to the action of the regulatory T cells to the white
pulp lymphoid cells. The tissue nature do affect the type of response as well as the in-
tensity of the tissue responses were concentration dependent. Human cryoglobulin
from tuberculus patients were found pathogenic for mice and the pathology was im-
mune mediated as; Hypersensitivity types 11,111, and IV as well as granuloma. The in-
tensity of the responses were concentration dependent.
Key Words: Cryoglobulin, granuloma, hyperplasia ,hyoplasia ,hypersensitivity, mu-
cosal response.
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Introduction

ImmunoglobulinG3RF generates cryoglobulins both in an in-vitro and in-vivo

systems and that some cryoglobulins were found highly pathogenic in murine mod-
el[14].In transgenic mice implanted with hybridoma secreting 6-191gG3and anti

114



Journal of Kerbala for Agricultural Sciences (Proceedings of the Third Scientific Conference
of the Faculty of Veterinary Medicine / University of Kerbala on 10™ April 2017)

IgG2aRF with cryoglobulin activity. Such cryoglobulin developed an acute glomeru-
lo-nephritis and cutaneous leuckocytoclastic vasculitis. Unique combination of
heavy & light chains are so important for the expression of the pathogenic activity of
IgG2 cryoglobulin[1]. Thymic stromalin  lymphopoieten transgenic mice develop
cryglobulin and hepatitis in which liver injury was mild to moderate with minimal to
mild fibrosis and deposition of immunoglobulin around the portal tract [2].Shnawa
and AlSerhan[12] have shown the pathogenic potentials of the typhoid specific cryo-
globulin from man and rabbit in a lapin model. The objective of the present work was
first to prove the pathogenic potentials of human tuberculus cryglobulin and second
to map immune response at tissue level in mice.

Materials And Methods

Cryoglobulins:

The human cryoglobulin associated with pulmonary tuberculosis were separat-
ed, characterized ,partially purified and quantified as in [4].Then rated to 0.2,0.3,and
0.4 mg/ml.

Immunization [12] :
Four groups of white mice each of five were the test immune system .They were
adapted for housing conditions for one week, then were immunized as follows;

Group I: 0.2 mg/ml., Group Il : 0.3 mg /ml., Group Il : 0.4 mg/ml. Group IV: 0.0
mg/ml.

The protocol was through intramuscular injection of 0.5 ml. to each mice in each
group for each concentration .Of which 0.25 in the left and 0.25ml in the right thigh
muscle in a week a part followed by one week leave.

Tissue Sampling And Processing:

Mice in each group were sacrificed at the end of the immunization period
.Tissue block of 1 cm. were taken from; lungs, liver, spleen ,heart and kidneys. Tis-
sues were processed ,sectioned and stained as in [7].

Results and Discussion :

The lung tissue sections of mice primed with 0.2 mg/ml. human tuberculus cryglobu-
lin has showning proliferation of alveolar macrophage in the alveolar spaces as well
as hyperplasia of bronchial associated lymphoid tissues. While ,at 0.3 mg/ml. tissue
sections showed epithelial cell hpyperplasia, mononuclear cell hyperplasia and mon-
onuclear cell infiltration in the bronchial wall and alveolar space. At 0.4 mg/ml.,
however, the lung sections shows hyperplasia of epithelial cell and mononuclear cell
infiltration in the wall of bronchiole with proliferation of alveolar macrophag-
es(Figures 1,2,3 )., while The liver sections of mice inoculated with 0.2 mg./ml .and
0.3 mg/ml. human tuberculus cryoglobulins shows mononuclear cell aggregation in
the liver parenchyma and around vessels. Sections of 0.4 mg/ml. ,primed mice ,liver
shows fatty cell degeneration in hepatocytes and granulomma formation that consist
of macrophages and neutrophils (4,5,6). On the other hand, Splenic sections of mice
primed with 0.3 mg/ml., shows white pulp lymphoid cell hypoplasia. While the 0.4
mg/ml., primed mice ,splenic sections shows white pulp depletion of lymphoid
cells(Figures 7,8 ). Kidney tissue sections of 0.2 mg./ml.,primed mice showed normal
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tissue sttings.While the sections of 0.3mg./ml.,primed mice has shown atrophy in the
glomerular tifts and vascular degeneration of the epithelial cells forming the renal
tubules. The tissue sections of the mice primed with 0.4mg./ml., have shown neutro-
philic and macrophagic infiltration between renal tubules with edema and acute cell
degeneration of the epithelium forming the tubules and epithelial cell enlargement to
close the tubular lumen(Figures 9,10,11). The cardiac muscle tissue section of mice
primed with 0.3 mg./ml., shows inflammatory cell infiltration and fragmentation of
cardiac muscle fibers .At 0.4 mg/ml., primed mice heart tissue shows fragmentation
edema of the muscle fibers(figures 12 and 13).

Figl :Histopathological section in the lung of animal at 26 days post-treatment with 0.3 of
cryglobulin shows hyperplasia of epithelial cells with hyperplasia <— and mononuclear cells
infiltration in wall of bronchi and alveolar spaces ——> (H&E stain 40X).

Fig2:Histopathological section in the lung of animal at 26 days post-treatment with 0.2 shows
proliferation of alveolar macrophages in alveolar spaces (H&E stain 40X)
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Fig3:Histopathological section in the lung of animal at 26 days post-treatment with 0.4 shows
proliferation ofalveolar macrophages in alveolar spaces <——(H&E stain 40X).

Fig4:Histopathological section in the liver of animal at 26 days post-treatment with0.3 of cryglobu-
lin shows mononuclear cells aggregation around blood vessels === (H&E stain 40X).

117



Journal of Kerbala for Agricultural Sciences (Proceedings of the Third Scientific Conference
of the Faculty of Veterinary Medicine / University of Kerbala on 10™ April 2017)

Fig5: Histopathological section in the liver of animal at 26 days post-treatment with 0.2 shows
mononuclear cells aggregation in liver parenchma and around blood vessels < (H&E stain
40X).

Fig6:Histopathological section in the liver of animal at 26 days post-treatment with 0.4 shows
granulomatous lesions consisting from aggregation of macrophages and neutrophils -~
(H&E stain 40X).
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Fig7:Histopathological section in the spleen of animal at 26 days post-treatment with 0.3 of
cryglobulin shows atrophy of white pulp «-and fibrin deposition .3 (H&E stain 40X).

Fig8:Histopathological section in the spleen of animal at 26 days post-treatment with 0.4
shows depletion of white pulp <« (H&E stain 40X) .
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Fig9:Histopathological section in the kidney of animal at 26 days post-treatment with 0.3 of
cryglobulin shows atrophy of glomerular tifts ==+ with vacuolar degeneration of epithelial
cells of renel tubules <= (H&E stain 40X).

Figl10:Histopathological section in the kidney of animal at 26 days post-treatment with 0.2
shows no clear lesions (H&E stain 40X)
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Figll:Histopathological section in the kidney of animal at 26 days post-treatment with 0.4
shows inflammatory cells particularly neutrophils and macrophages between renal tubules
(H&E stain 40X). <«—»

Figl2 : Histopathological section in the heart of animal at 26 days post-treatment with 0.3 of cry-
globulin shows inflammatory cells infiltration between cardiac muscle fiber and fragment
of muscle fiber (H&E stain 40X).
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Figl3:Histopathological section in the heart of animal at 26 days post-treatment
with 0.4 shows fragement of cardiac muscle fiber and edema between cardiac
muscle fiber <= (H&E stain 40X).

The human tuberculus cryoglobulin primed mice groups have shown various
degrees of immune mediated tissue pathology in lungs, liver, spleen, kidneys and
heart(Figures 1-13 ),and are being comparable to that of typhoid cryoglobulin in
rabbits[12].The tissue immune response were traced in secondary phase of the
Immune response time curve. Male and associate 2006[5],have documented five
distinctive immunologic characteristics of each tissue and these characters were
evident on the microscopic screening of the tissue sections of cryoglobulin
primed mice groups I-1V. These adopted characters can be of help in explanation
of the tissue injuries mediated by the tuberculus cryglobulins. The induced patho-
logic effects were of dose dependent type.At the same concentration used to prime
mice ,different organ tissues showed different type of immune damages.However,
as the concentration of cryglobulin increased the intensity of tissue responses in-
creased.0.2mg./ml., showed only pneumogenic  and hepatogenic ef-
fects,0.3mg./ml., primed mice have shown; pneumogenic, hepatogenic, lympho-
genic ,cardiomyopathic and nephritogenic effects. Incomparison, 0.4mg./ml.,
primedmice showed; pneumogenic, hepatogenic, lymphogenic, granuloma-
togemic, cardiomyopathic and nephritogenic effects[12,11]. In lungs, cryglobu-
lin induce proliferation of epithelial tissue as well as cytokine production . Hyper
plasia of; epithelial cells, macrophages and mucosal lymphoid cells is consistent
with pulmonary local immune reponses [13,15,6].Perivascular cell cuff and ag-
gregation of inflammatory cells suggest subacute to chronic inflammatory reac-
tions involved in delayed type hyper sensitivity in liver[16].Lymphoid cell hypo-
plasia may be attributed to regulatory T lymphocytes effect in response to the ac-
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tion of cryglobulin[8].Nephritis and edema in kidneys may be mediated by serum
sickness and Arthus reaction[10,9,3].Myocarditis in heart muscle due to inflam-
matory macrophage activation[9].Thus the immune mediated tissue injuries in
mice groups I-111 appeared as;type Il hypersensitivity in heart muscle ,type Il in
kidneys and type IV in liver as well as mucosal immune response in lungs. The
Conclusions, The human tuberculus cryoglobulin is pathogenic effects for tissue
and organs in mice,The pathological effects are immune mediated(cellular im-
munity), The nature of pathogenic immune mediated was hypersensitivity to some
cell body and granuloma formation, Hypersensitivity type Il in heart, type Il in
kidneys and type 1V in liver, as well as lungs were showing events of local muco-
sal Immune responses.
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