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Abstract

The senile female dog suffering from
rheumatoid arthritis was clinically and clinico-
pathologically examined. The articular lesions
localized in the elbows, stifles, and the carpal
and tarsal joints. The dog with clinical signs of
arthritis developed draining nodular lesions in
the involved joints. The affected joints became
swollen, and then serous exudates were
observed in their ulcerative lesions. In addi-
tion, the dog developed leaks of milk (lactor-
rhea) in response to suckling stimuli. There
were no abnormal values in hematological and
blood coagulation profiles. Serum biochemical
examinations showed an increase in total pro-
tein concentrations. Serum protein elec-
trophoresis confirmed a prominent decrease
in albumin and moderate increases in f1, (2
and y-globurin. The serum prolactin concen-
tration was apparently higher than that of nor-
mal dogs. This affected dog had raised
rheumatoid factors and immune complexes.
Both antinuclear antibodies and direct
Coombs test were positive and serum comple-
ment titers and anti DNA antibodies were
increased in this dog. In conclusion, the pres-
ent results revealed that lactorrhea character-
ized by hyperprolactinemia and autoimmuno-
logical profiles was one of important clinical
predictors associated with an increased risk of
rheumatoid arthritis.

Introduction

Rheumatoid arthritis of dogs is an uncom-
mon immune-mediateted disease character-
ized by progressive arthritis.l-6 Increased pro-
lactin levels have been described in autoim-
mune diseases such as systemic lupus erythe-
matous, rheumatoid arthritis, Sjogren syn-
drome and systemic sclerosis, psoriasis,
Behcet’s disease and polymyositis.7 Prolactin
is an integral member of the immunoneuroen-
docrinology network and has some roles in
pathogenesis of autoimmune diseases. The
frequency of hyperprolactinemia is about one-
third of human patients with rheumatoid
arthritis.10
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Rheumatoid arthritis in dogs is an uncom-
mon or rare chronic and systemic inflammato-
ry disorder, occurring in approximately 2 per
25,000 dogs. This disorder occurs mainly in
small or toy breeds from 8 months to 8 years of
age.36 The author has encountered a case of
canine rheumatoid arthritis with hyperpro-
lactinemia in the Experimental Animal Center
of Yamaguchi University. There has been a
scarcity of reports concerning clinical and clin-
icopathological findings of this disease. The
purpose of this study was to present data that
aided in determining its etiology, pathogenesis
and pathophysiology. The author performed
hematological and serum biochemical exami-
nations in the patient. In addition, the author
investigated the immunological changes of
this disorder.

Materials and Methods

Animals

The female nine-year-old Beagle developed
articular lesions with cutaneous ulceration.

The dog was individually housed in stainless
steel cage (85x95x75 cm) in a controlled ani-
mal room environment (temperature: 20-25°C;
humidity: 50-70%). Lightening was controlled
to give 12 h light (0600-1800) and 12 h dark
(1800-0600) per day. The animal room ventilat-
ed 10-15 times per hour with fresh air. The ani-
mal was fed a commercial dry dog food (Labo D
Standard, Nihon Nosan Kogyo Co. Ltd.,
Yokohama, Japan) and tap water ad libitum.

Blood sample collection

Blood samples were collected from the
cephalic vein of the animal using no anticoag-
ulant. At 30 minutes after collection of blood
samples, sera were separated by centrifuga-
tion at 1500 g for 10 minutes for biochemical
analysis. For hematological samples, blood was
collected into tubes containing K:EDTA.
Additionally, citrated blood samples were
immediately analyzed for the blood coagula-
tion examinations.

Hematology

The following parameters were examined
using an automated cell counter F-820
(Sysmex Co. Ltd, Kobe, Japan): red blood cell
count (RBC), hemoglobin concentration (Hb),
packed cell volume (PCV), mean corpuscular
volume (MCV), mean corpuscular hemoglobin
(MCH), mean corpuscular hemoglobin concen-
tration (MCHC), white cell count (WBC) and
platelet count (PLT).

Blood coagulation
All blood coagulation values were deter-
mined using semi-automated clotting analyzer
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(CA-50, Sysmex Co. Ltd, Kobe, Japan). The fol-
lowing measurements were made in plasma:
prothrombin time (PT), fibrinogen concentra-
tions (Fib), activated partial thromboplastin
time (APTT).

Serum biochemistry

The following parameters were measured
using a blood chemistry analyzer (Dry Chem
3500: Fuji Film Co. Ltd, Tokyo, Japan): total
protein (TP), albumin (Alb), albumin : globulin
(A/G) ratio, total bilirubin (T-Bil), urate (UA),
creatinin (Crea), blood urea nitrogen (BUN),
glucose (Glu), triglycerides (TG), total choles-
terol (T-CHO), HDL-cholesterol (HDL-choles-
terol), B-lipoprotein (f3-lipo), asparate amino-
transferase (AST), alanine aminotransferase
(ALT), alkaline phosphatase (ALP), lactate
dehydrogenase (LDH), creatine kinase (CK),
y-glutamyl transpeptidase (GGT), amylase
(AMS)), electrolytes (K, Ca, Mg), iron (Fe) and
inorganic phosphorus (IP). In addition, pro-
lactin concentrations were determined using
radioimmunoassay.

Serum proteins were separated by elec-
trophoresis on cellulose acetate, quantified
densitometrically and expressed as 6 fractions
— albumin (Alb), au-, a2-, B1-, P2- and y-globu-
lin — using a rapid Electrophoresis System
(Helena Laboratories Co., Ltd., Saitama,
Japan).

Immunology

Immunological examinations were as fol-
lowing: C reaction proteins (CRP: latex agglu-
tination nephelometry), rheumatoid factors
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(agglutination reaction), immune complexes
(agglutination reaction), antinuclear antibod-
ies (ANA: enzyme-linked immunosorbent
assay), anti-DNA anitibodies (radioim-
munoassay), serum complement titers
(immunonephlometry) and direct Coombs test
(agglutination reaction).

Results

Clinical findings

The dog initially showed depression, list-
lessness and some reluctance to move about.
The first clinical signs were a migratory shift-
ing lameness and soft-tissue swelling around
the involved joints. This soft-tissue swelling
was detectable as slight joint capsule disten-
tion due to synovial fluid effusion (Figure 1).
The articular lesions localized in the elbows,
stifles, and the carpal and tarsal joints. The dog

Figure 1. The appearance of rheumatoid
arthritis. The soft-tisseu swelling is detected.

with clinical signs of polyarthritis developed
ulcerated and draining nodular lesions in the
involved joints. The affected joints became
swollen, and then serous exudates were
observed in the ulcerative lesions (Figure 2).
Although the joints did not develop angular
deformities, the dog progressively presented a
slight stiffness in hind limbs. The dog showed
no signs of severe pain referable to the
involved joints, while the limb was bearing her
weight. In addition, the dog developed leaks of
milk (lactorrhea) in response to suckling stim-
uli (Figure 3).

Hematological findings

Hematological and serum biochemical pro-
files are shown in Tables 1 and 2. Hemato-
logical results were within in the reference
range of Beagles. There were no changes in
erythrocytic parameters and mild leukocytosis
and thrombocytopenia was not found in the
hematological examinations.

Figure 3. Lactorrhea is seen in the teat.

Figure 2. The appearance of rheumatoid
arthritis. The swollen and ulcerative joint
and serous exudates are observed.
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Figure 4. Serum protein electrophoregram.
A prominent decrease in albumin and mod-
erate increases in 1, 2 and Y-globurin are
observed.

Serum biochemical findings

Serum biochemical examinations revealed
moderate elevations of ALP and LDH activities.
There was an increase in total protein concen-
trations and decrease in albumin concentra-
tions. Consequently, A/G ratio was markedly
reduced by approximately half of its reference
values.

Serum protein fractions are shown in Table
3 and Figure 4. Serum protein electrophoresis
confirmed a prominent decrease in albumin
and moderate increases in (1, P2 and y-
globurin. Lactorrhea was characterized by the
enhancement of serum prolactin secretion.

The serum prolactin concentration of this
dog with rheumatoid arthritis was apparently
higher that of normal dogs.

Table 1. Hematological findings.

WBC x10/uL, 122
RBC x104/uL, 545
Hb g/dL 113
PCV % 347
MCV f 63.4
MCH pg 20.7
MCHC g/dL 326
PLT x104/ul, 394

Table 2. Serum biochemical findings.

TP g/dL 8.9
Alb g/dL 28
MG ratio 0.45
T-Bil mg/dL 1.6
UA mg/dL 1.2
Crea mg/dL 0.7
BUN mg/dL 16.1
Glu mg/dL 85
TG mg/dL 153
T-Cho mg/dL 205
HDL-Cho mg/dL 142
[-lipo mg/dL 253.5
AST U 7.7
ALT U 5.8
ALP U 106.5
LDH U 143.0
CK UL 4
GGT UL <10
AMS U 2775
K mEq/L 5.0
Ca mg/dL 9.57
IP mg/dL 540
Fe ug/dL 64.3
Mg mg/dL 1.89
Prolactin ug/L 87
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Blood coagulation systems

Blood coagulation results are shown in
Table 4. Although PT and APTT were within the
reference values in our laboratory, fibrinogen
concentrations were moderately increased in
this patient.

Immune serological findings

Immune serological variables were shown
in Table 5. This affected dog had raised
rheumatoid factors and immune complexes.
Both antinuclear antibodies (ANA) and direct
Coombs test were positive and serum comple-
ment titers and anti DNA antibodies were
increased in this dog.

Discussion and Conclusions

The senile female dog suffering from
rheumatoid arthritis was clinically and clinico-
pathologically examined. Rheumatoid arthritis
is a chronic systemic autoimmune disease that
involves the connective tissues of many organs
but primarily assaults the joints.5 The principle
lesions are non-suppurative proliferative syn-
ovitis that progressively erode and cover the
articular surfaces leading to joint destruction
and fibrous ankylosis.6 The involved joint can
lose its shape and alignment, resulting in pain

Table 3. Electrophoresis (TP=8.9 g/dL).

% 282 93 72 21.0 157 186
g/dL Afd 08 06 19 14 17

Table 4. Blood coagulation tests.

PT sec. 6.7
APTT sec. 15.9
Fibrinogen mg/dL 412

Table 5. Serum immunological findings.

CRP g/dL 8.9
Rheumatoid factors (+)
Immune complexes ug/mL 35.0
ANA (+)
Anti-DNA anitibodies IU/mL 160
Serum complement titers U/mL 46.8
Direct Coombs test (+)
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and loss of movement.3.56 Although the signs
of this dog affected with rheumatoid arthritis
were not severe as compared with those of
human patients, the clinical progression of
this canine disorder considerably resembled
that of human rheumatoid arthritis.

It is well known that the remission in symp-
toms of rheumatoid arthritis develops during
woman pregnancy.ll-13 Activity of this disease
spontaneously tends to recur during the post-
partum period with lactation.l4 Additionally,
breast-feeding causes its relapse in woman
with rheumatoid arthritis and inflammatory
arthritis.15 The recent study on the woman
patients with rheumatoid arthritis, all of whom
had at least 1 pregnancy preceding rheumatoid
arthritis onset, showed an association
between history of breast-feeding and this dis-
ease severity.16 In the present study, the onset
of canine rheumatoid arthritis seemed to be
also closely associated with milk ejection
reflex (lactation). The present finding showed
that lactorrhea was one of important clinical
predictors associated with an increased risk of
rheumatoid arthritis.

There were no abnormal values in hemato-
logical profiles. Neither anemia nor luekocyto-
sis resulting from secondary infection was
found in this patient. There were no apparent
pathophysiological abnormalities in serum
biochemical findings. A various type of serum
protein fractions have been found in the elec-
trophoregram of dogs with rheumatoid arthri-
tis. Because rheumatoid arthritis was charac-
terized by severe inflammation of the synovial
tissue, the present data demonstrated hypoal-
buminemia and moderate increases in fibrino-
gen, (1, B2 and y-globurin. Moderate increases
in ALP and LDH activities were in reasonably
good agreement with the findings described in
previous reports.5.17

Although canine autoimmune disorders
such as rheumatoid arthritis often show an
increase in fibrinogens,!8 blood coagulation
examinations indicated that there were no
changes in the extrinsic and intrinsic systems
of blood coagulation.

A possible determinant involving lactorrhea
or lactation is hyperprolactinemia. The associ-
ation between hyperprolactinemia and
rheumatoid arthritis has remained controver-
sial. In some studies, however, the serum level
of prolactin was significantly higher in human
patients with rheumatoid arthritis.!1 In other
studies, prolactin levels were higher with
longer disease evolution and worse functional
condition.20 It was probable that elevated pro-
lactin levels showed the severity of joint dis-
eases.

In accordance with the occurrence of hyper-
prolactinemia and galactorrhea with primary
hypothyroidism during pregnancy and lacta-
tion, hyperprolactinemia occurred primarily in
the luteal phase of the estrous cycle of the pri-
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mary hypothyroidism dogs.21.22 Hyperprolac-
tinemia was associated with disease activity in
rheumatoid arthritis.

Serum prolactin concentrations of ANA
seropositive patients with juvenile rheumatoid
arthritis were significantly higher than those
for ANA negative patients.? In this study, the
dog with ANA seropositive rheumatoid arthri-
tis also had elevated serum levels of the
immunostimulatory hormone prolactin.
Because Coombs test determines the presence
of antibodies directed against the patient’s
own erythrocytes, this positive result indicated
an autoimmune process of rheumatoid arthri-
tis.

Prolactin plays a role in the development of
adjuvant arthritis and restores immunocompe-
tence in experimental rat models.2
Endogeneous prolactin is involved in some
immunologic early events that lead to the
development of adjuvant arthritis.25.26
Following the injection of adjuvant, the thymus
and activated leucocytes emit signals to the
neuroendocrine system and the signals conse-
quently precipitate prolactin secretion. The
present results showed that hyperprolactine-
mia enhanced immune globulin production
and provoked positive ANA and rheumatoid
factors. Additionally, the present findings
showed concomitant increases in anti-DNA
anitibodies and serum complement titers.
Subsequently, these immunoreactions con-
tributed to the pathogenesis of rheumatoid
arthritis in this dog. The interaction between
the immunoreactions and neuroendocrine sys-
tems was altered in patients with autoimmune
diseases such as rheumatoid arthritis. These
findings obtained from this study raised the
possibility that autoimmune diseases resulted
from excessive exposure to serum prolactin.

In conclusion, the present results revealed
that lactorrhea characterized by hyperpro-
lactinemia and autoimmunological profiles
was one of important clinical predictors associ-
ated with an increased risk of rheumatoid
arthritis.
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