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Summary 

The WBC and per cent polymorphonuclear cells in 
blood increa sed significantly during the approximate
ly 3 hours of the experiments. The number of lym
phocytes did not change significantly . 

Corresponding cellular components in RD and TD 
lymph were not signif icantly different. 

The per cent of T-rosettes in FVB was more than 
three times that in RD and TD lymph (33/ 10). 
T-rosettes were predominantly formed by medium 
lymphocytes (68 - 82%) in bo th blood and lymph. 

The cellular components of the lymphatic sys
tem in the canine is composed of several func
tional types . Two major cell lines are : B-lym
phocytes , initially found in the bursa of 
Fabricius of fowls , and T-lymphocytes which 
are thymus dependent. Antibodies (immuno
globu lins) are produced by B-lymphocytes 
which mature into comitted plasma cells . T
lymphocytes are associated with cell mediated 
immunity . T-cells also control some B-ce!J ac
tivity . 

B-cells may be identified by cell surface im
munoglobulin when exposed to fluorescein 
labeled specific anti-serum . Canine T-cells are 
identified by the spontaneous binding of hu
man red blood cells to the cell surface to 
form rosettes (I , 2). 

We have previously reported comparative 
studies of the morphologic types of lympho
cytes in peripheral blood and lymph from the 
right duct and thoracic duel of dogs (3) . It is 
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the purpose of thls report to compare the in
cidence ofT-cells in peripheral blood to that 
in lymph from the right lymphatic duct (RD) 
and thoracic duct (TD) of dogs. 

Methods 

Healthy mongrel dogs weighing 18- 22 kg were 
anesthetized by the intravenous injection of 
29 mg/kg body weight of pentobarbital sodium . 
Respirations were maintained by an endotra
cheal tube connected to a Harvard respirator. 
Sky Blue 4%, or Evans Blue Dye (T 1824) 
0.5%, was instilled into the right main stem 
bronchus to aid in visualization of the right 
lymphatic duct and its tributaries . Through a 
right neck incision , a PE 160 catheter was in
serted into an isolated segment of the external 
jugular vein into which the multiple channels 
of the right duct enter (4 , 5). APE 160 cathe
ter was also inserted into the thoracic duct 
through a left neck incision . Both cannulations 
were perfom1ed without opening the thorax. 
Heparinized lymph samples were collected 
from the right duct (RD) and thoracic duct 
(TO). Heparinized femoral venous blood (FVB) 
samples were collected immediately after the 
induction of anesthesia , after cannulation of 
the RD and TD, and after a one hour collec
tion of lymph. Thus the three FVB samples 
were collected over a period of approximately 
3 hours. 

The number of T-lymphocytes was determined 
by the technique of Bowles et al. (1) , mod i
fied according to the micro-rosette test des
cribed by Moy er et aL (6) . 
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For size identification purposes , only T-cells 
which had an identifiable lymphocyte in the 
same field were included. Excluded cells were 
listed as unidentified. 

The paired t test was used for statistical ana
lysis of the data. 

Results (Tables 1 and 2 mean values , 7 ex
periments) 

A. WBC in femoral venous blood (FVB). 
WBC's in FVB increased significantly (P < 
0.05) during the approximately 3 hours of ex
periments. The per cent of polymorphonuclear 
cells (PMN's) rose significantly (P < 0.01) and 
the small lymphocytes decreased significantly 
(P < 0.05). There was no significant change 
in the per cent medium and large lymphocytes. 
The per cent of eosinophils decreased signifi
cantly (P < 0.01). The absolute number of 
lymphocytes did not change significantly 
(3 ,638 - 3,579). 

B. WBC in lymph from RD and TD. Compari
son of corresponding cellular components in 
RD and TD lymph did not reveal significant 
differences. 

C. T-ee/Is in femoral vein blood. There were 
33% T-cell rosettes in femoral vein blood of 
normal dogs. There was little change after 
3 hours of anesthesia . Eighty per cent of the 
T-cell rosettes were formed around medium 
lymphocytes, 0.8% were formed by small and 
2.4% by large lymphocytes. 

D. T-ee/Is in lymph from RD and TD. In RD 
lymph there were 8.9% and in TD lymph there 
were 10.5% T-cells; 68% of the T-cell rosettes 
in RD lymph were formed around medium 
lymphocytes , 8.4% around small and 5.2% 
around large lymphocytes. In TO lymph there 
were 82% T-cell rosettes formed around me
dium lymphocytes, 0.5% around small and 
0.5% around large lymphocytes . 

Discussion 

In the canine , rosettes are spontaneously 
formed by lymphocytes when incubated with 
human red blood cells (HRBC) (1 , 2). The 
number of rosettes which are formed is vari
able , and may depend on the temperature and 
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duration of incubation, presence of serum , 
origin of the red blood cells , trauma to cells , 
etc . (7, 8). 

Beall et al. (2) reported a mean of 21.7 ± 2% 
rosettes in the peripheral venous blood of I 2 
normal dogs. They state, "the number of ro
sette-forming cells found in the blood of nor
mal dogs varied considerably and this same 
variability was noted when a single dog was 
examined serially. The rosettes were found 
only around mononuclear cells. On stained 
slides , polymorphonuclear cells were readily 
recognized and never formed rosettes". 

Bowles et al. (I) found a mean of 39.8 ± 7.6% 
(range 23 - 55) E-rosettes in the peripheral 
venous blood of 14 normal dogs at optimum 
incubation of 22 °C for 30 minutes . At less 
than optin1Um temperatures and durations of 
incubation , lower values from 18.3- 30.4% 
were obtained . They state , "the percentage of 
lymphocytes which formed E-rosettes was not 
significantly different (P < 0.05) whether the 
lymphocytes were incubated in MEM Hank 's 
balanced salt solution , PBS or vernal buffer. 
The addition of normal canine or fetal calf 
serum at 5% or 33% did not markedly alter 
the percentage of lymphocytes which formed 
E-rosettes with human RBC". 

Our results fall between those of the above 
authors (Table 2). We incubated for 15 min
utes at 37 °C and let the mixture stand over
night. Beall et al. (2) stored the cells at 4 °C 
and used both a counting chamber and dry 
stained smears, while Bowles et al. (I) found 
that incubation at 22 °C for 30 minutes re
sulted in the highest yield ofT-lymphocytes. 

Anesthesia for approximately 3 hours did not 
significantly affect the level ofT-cells in peri
pheral blood although the number of WBC's 
increased significantly due to the increase in 
PMN's . 

Certain species differences are noted when hu
man and canine T-cells are compared. In man , 
when sheep RBC's are incubated with lympho
cytes , rosettes are predominantly formed 
around small lymphocytes , whereas in the 
canine the medium lymphocyte appears to be 
the cell which forms rosettes with human 
RBC's. 
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It has been stated that in man there are 65 -
.s::: 85% T-cells in blood and 90- 95% in TO a. 
E lymph (9) . In the canine we found 33 ± 16.2% ~ ... in blood and 10.5 ± 12.9% in TO lymph . The u 
:> ~ ~ N ~ reason for the difference in T-cell content of " N C'i 
u N blood and lymph is not apparent at this time . ·u +I +I +I +I ,.._ 
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