
Introduction

The lymph nodes comprise the main components of
the immune system. The functions of lymph nodes include
filtrating the lymphatic substance, phagocyting particles
and producing antibodies. The lymph nodes also
contribute to the proliferation and recirculation of
lymphocytes. The morphology of the lymph nodes has
always attracted attention due to their important role in
the diagnosis of many diseases and some cancer
metastases (1-3). Therefore, many investigations have
been carried out into the lymphatic system in animals
such as goats (4), dogs (5), and gray kangaroos (6), as

well as laboratory animals such as hamsters (7,8), mice
and gerbils (7).

Rats have frequently been used as experimental
animals, and the lymph nodes of rats are important
subjects for researchers (9-12). Studies of the lymph
nodes in Wistar rats are limited to the lung and abdominal
region and are also focused on histological information
(13,14). On the other hand, a number of studies (15-20)
have been carried out on the morphometry of the lymph
nodes without indicating the rat strain.  Therefore, our
aim was to provide some useful data on the lymph nodes
in Wistar rats for use by researchers.
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Abstract: Ten male adult Wistar rats were used to obtain some measurements of the lymph nodes located in the head, neck,
forelimb and hindlimb. The lymph nodes were marked by the injection of Evans Blue and were then dissected. In order to provide
sufficient data for the morphometric properties of lymph nodes, the lymph nodes on each side were counted, and the longest and
widest diameters of the lymph nodes were also measured. 

The mandibular lymph nodes were found to be higher in number in comparison with the other lymph nodes investigated. The largest
was found in the axillary accessory lymph nodes. The differences between the longest and the widest diameters of ischiadic lymph
nodes on the right and left sides were statistically significant (P < 0.05). In addition, it was observed that both cranial and caudal
profound cervical nodes were inconstant. 
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Wistar Irk› Ratlarda Gö¤üs ve Kar›n Bofllu¤u D›fl›ndaki Lenf Yumrular›n›n Morfometrisi

Özet: Çal›flmada ratlar›n bafl, boyun, ön ve arka bacaklar›nda bulunan lenf yumrular› incelendi. Bunun için on adet erkek Wistar ›rk›
rat kullan›ld›. Ratlara Evans Blue enjekte edilip lenf yumrular› belirgin hale getirildikten sonra anatomik diseksiyonu yap›ld›. Wistar
›rk› ratlarda lenf yumrular› ile ilgili morfometrik bilgi elde etmek için, lenf yumrular›n›n say›lar› ile en uzun ve en genifl çaplar›n›n
ölçümleri al›narak de¤erlendirildi. 

Wistar ›rk› ratlarda ln. mandibularis’lerin en fazla say›da, ln. axillary accessorii’lerinin ise en büyük çaplara sahip oldu¤u belirlendi.
Ln. ischiadicum’un inkonstant oldu¤u ve gerek en uzun, gerekse en genifl çaplar› bak›m›ndan sa¤ ve sol ortalamalar› aras›ndaki fark›n
istatistiksel olarak önemli oldu¤u belirlenmifltir (P < 0,05). Ayr›ca ln. cervicalis profundus cranialis ve caudalis’in de inkonstant oldu¤u
gözlemlendi.

Anahtar Sözcükler: Lenf yumrusu, rat, morfometri
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Materials and Methods

Ten male Wistar rats with a mean weight of 210.79
± 14.95 g were used. The rats were 6 months old and
were obtained from the Laboratory Animal Unit of the
Veterinary Physiology Department of Adnan Menderes
University. They were anesthetized with ether inhalation,
and Evans Blue (2%, w/v) (6) was injected
subcutaneously into the intermandibular area, the ventral
aspect of the tail, the plantar and palmar surface of each
limb, and both sides of the thoracal, abdominal and
cervical regions. After 24 h, the rats were lethally
anesthetized with an overdose of ether inhalation.

The rats were dissected and the lymph nodes were
counted under a stereomicroscope. The longest and
widest diameters of the each lymph node were measured
with the aid of digital calipers. Data were analyzed
statistically by Student’s t test.

Results

The measurements and numbers of the lymph nodes
are shown in Tables 1 and 2, respectively. In the region
of the head and neck, the most prominent nodes in terms
of number and size were the mandibular nodes.
However, both the cranial and caudal profound cervical
nodes were inconstant in this region. The cranial
profound cervical nodes numbered 3 on the right and 4
on the left. The caudal profound cervical nodes numbered
5 on the right and 6 on the left. 

In the forelimb, the axillary nodes consisted of the
axillary nodes proper and accessory nodes. There were
more axillary accessory nodes than axillary nodes proper
on each side. Moreover, the longest and widest diameters
of the axillar accessory nodes were greater than those
measured for the axillary nodes proper. In the hindlimb,
the number of inguinofemoral nodes on each side was
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Table 1. The numbers, longest (LD) and widest (WD) diameters of the lymph nodes on the right and left sides.

Lymph nodes N X
_

± Sx- N X
_

± Sx- t
Right Right Left Left

Number 3.20 ± 0.51 2.90 ± 0.23 0.74 NS

Ln. mandibularis 32 WD 2.28 ± 0.01 29 2.37 ± 0.10 0.74 NS

LD 3.64 ± 0.19 3.70 ± 0.22 0.21 NS

Number 1.20 ± 0.13 1.30 ± 0.15 1.26 NS

Ln. cervicalis superficialis 12 WD 1.95 ± 0.12 13 1.95 ± 0.11 0.44 NS

LD 3.70 ± 0.27 3.27 ± 0.18 1.39 NS

Number 0.30 ± 0.15 0.40 ± 0.16 0.55 NS

Ln. cervicalis profundus cranialis 3 WD 1.20 ± 0.40 4 1.51 ± 0.18 0.80 NS

LD 2.77 ± 0.81 2.71 ± 0.72 0.05 NS

Number 0.50 ± 0.17 0.60 ± 0.16 0.47 NS

Ln. cervicalis profundus caudalis 5 WD 1.45 ± 0.35 6 1.53 ± 0.23 0.20 NS

LD 1.95 ± 0.38 3.10 ± 0.52 1.72 NS

Number 1.80 ± 0.36 1.30 ± 0.21 1.43 NS

Ln. axillaris proprii 18 WD 2.27 ± 0.12 13 2.53 ± 0.19 1.23 NS

LD 3.87 ± 0.31 4.29 ± 0.39 0.85 NS

Number 1.70 ± 0.15 1.70 ± 0.26 1.12 NS

Ln. axillaris accessorii 17 WD 2.39 ± 0.17 15 2.50 ± 0.23 0.40 NS

LD 4.39 ± 0.52 4.64 ± 0.61 0.02 NS

Number 1.60 ± 0.34 1.60 ± 0.34 0.84 NS

Ln. inguinofemoralis 16 WD 2.22 ± 0.18 19 1.89 ± 0.13 1.52 NS

LD 4.10 ± 0.45 3.65 ± 0.54 1.60 NS

Number 1.00 ± 0.00 1.10 ± 0.01 0.90 NS

Ln. popliteum 10 WD 1.45 ± 0.10 11 1.87 ± 0.23 1.67 NS

LD 2.46 ± 0.29 2.91 ± 0.28 1.12 NS

Number 0.40 ± 0.16 0.60 ± 0.31 0.92 NS

Ln. ischiadicum 4 WD 1.96 ± 0.23 6 1.25 ± 0.14 2.80*
LD 2.90 ± 0.17 1.94 ± 0.23 3.07*

• P < 0.05, NS - not significant. 



higher than those of the ischiadic and popliteal nodes. The
longest and widest diameters were observed on the right
inguinofemoral lymph nodes of the hindlimb. However,
ischiadic nodes were inconstant and were only found in 4
of the 10 rats. The differences between the longest and
the widest diameters of ischiadic lymph nodes on the right
and left sides were statistically significant (P < 0.05). 

Discussion

Some authors have reported that the lymph nodes can
easily be distinguished from the adjacent tissues using
black India ink (18,19). However, in our experience the
lymph nodes cannot be successfully colored using this
method. Therefore, we preferred to use Evans Blue (2%,
w/v) as reported by Hopwood (6). The weight of the
lymph nodes could not be determined, because it is
difficult to separate the associated fat tissue completely.
There is no nomenclature of laboratory animals and
therefore the lymph nodes are named differently by
different researchers. In this study, the terminology of
Hebel and Stromberg (15) was used, because the lymph
nodes reported by these authors were similar in many
respects, to those reported here. 

The number of lymph nodes observed in the current
study was similar to those reported previously (15-19),
with the exception of the superficial cervical and axillary
nodes proper. Our results are in agreement with those of
Hebel and Stromberg (15) and of Miotti (16) with regard

to the number of superficial cervical nodes. Similar
results, although only on the right side, with regard to
the number of superficial cervical nodes were also
reported by Sarsılmaz and Gezici (18). In this study, 1 to
2 superficial cervical nodes were observed on each side in
the 10 rats. According to Sarsılmaz and Gezici (18), the
axillary nodes proper on the left side numbered 3 in 12
rats, 2 in 5, 6 in 5 and 4 in 3 rats, representing higher
levels than in our results. The lengths and the longest
diameters of the mandibular, superficial cervical, cranial
profound cervical, inguinofemoral and popliteal nodes
measured by Sarsılmaz and Gezici (18) were generally
greater than those in our study. In this study, the
presence of ischiadic nodes was inconstant in Wistar rats.
Similar results were also obtained by Hebel and
Stromberg (15) and Miotti (16).

When the results of this study were compared with
those of Hebel and Stromberg (15), Miotti (16),
Sarsılmaz and Gezici (18) and Sarsılmaz et al. (19), a
number of differences were observed. These researchers
did not record the rat species, and so the differences may
depend on species, sex, age and individual variations. It is
suggested that similar studies should be performed on
other species of rat.
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Table 2. The numbers of lymph nodes in the head, neck, forelimb and hindlimb on the right left sides.

Number of lymph nodes

1 2 3 4 5 6
Lymph nodes

Right Left Right Left Right Left Right Left Right Left Right Left
n n n n n n n n n n n n

Ln. mandibularis 5 3 2 5 1 2 2

Ln. cervicalis superficialis 8 7 2 3

Ln. cervicalis profundus cranialis 3 4

Ln. cervicalis profundus caudalis 5 6

Ln. axillaris proprii 3 5 4 4 1 1

Ln. axillaris accessorius 3 5 7 3 2

Ln. inguinofemoralis 2 2 4 1 2 5

Ln. popliteum 10 9 1

Ln. ischiadicum 4 3 1
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