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Effect of Carrageenan-Induced Pain on Lower Limb Muscle
and Ligament of Rat

Gun Hyee Lee, Geon Mok Lee™,

Byung Chun Hwang', Jeong Son Choi, Yang Jung Kim, Ju Young Yun

Department of Mechanical Engineering, 1. Department of 3rd Medicine, Professional Graduate School of Oriental Medicine, Wonkwang University

The purpose of this study os to investigative the effect of Carrageenan-Induced Pain on lower limb muscle and
ligament of rat. To evaluate pain mechanism in muscle and ligament, pain was induced by the injection of 2% 0.1 m¢
carrageenan into the left lower limb muscle of rats after rats were anesthesized with 3% enflurane. Rats were killed
on 72 hours after pain induction under the anesthesia. anterior rectus femoris muscle and its ligament were removed
from rat hind limb. Morphological changes of them were performed by the observation of light and electron
microscopes. In the light microscopic findings, the muscle cells were polyheadral and situated with each other without
small gap in control group. nucleus of cell was seen along the cell margin, and muscle cell groups were divided by
regular narrow gap in cross section. In the pain-induced group, muscle cell groups were divided each other by the
irregular gap, and some of groups formed larger than other cell groups by the fusion. Intercellular gap of most cell
groups were increased compared with control groups. And also, perimysium of muscle cell groups was swollen in
cross section. In control group, muscle cells contacted each other closely and each cell was divided by perimysium.
The intracellular gaps were not seen -between myofibrills, and also striations were well defined between muscle cells
in longitudinal section. In pain-induced group, muscle cells were divided by the small intracellular gaps. And also,
muscle cell showed many a short cross or longitudinal intercellular gaps in longitudinal section. In light microscopic
findings of control group, tendon was composed with many tendon fibers contacted each other closely without gap.
The free margin of tendon was fused, and also the tendon fibers did not invaded between muscles. In pain-induced
group, tendon was divided small groups by intertendinous gap, and also the margin of tendon divided by small groups.
In the free margin, tendon invaded into muscle cells, and also fibroblasts between tendon fibers were long and
lance-shaped. From these results, it is suggested that pain induction by carrageenan injured rat skeletal muscle and

ligament by the morphological changes.
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Carrageenanol] 0J3} BEY KT oA Hrjs)al2o) &)
Z0] ATl 100% (9.0+0.4 mn)oll HIBHKA 118.9% (10.7:0.6 mm)
2 R95P B7181%THp<0.05)(Table 1).

o

Table 1. The diameter of rat anterior rectus femoral muscle treated
with or without carrageenan

Treatment Diameter (mm) Diameter (% of control)
control 90204 100
Carrageenan 10.7+0.6 1189

Muscular pain was induced by the injection of 0.1 ul carrageenan into articular cavity
of knee joint. Rats were killed 48 hours after the injection of carrageenan, and the
diameter of anterior rectus femoral muscle was calculated by vernier calipus. The values
are the mean+SD for 5 experiments. Significant differences from the control are marked
with asterisks. "p<0.05

2) &=59] Edlol gt g
Carrageenano] 93t UEPFLETolAlE HHEAZY &
7t tHRTQ! 100% (32.01.8 mn)oll B]Skd 118.1% (37.8+2.7 um)
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Z RS B75IAEHp<0.05)(Table 2).

Table 2. The circle of rat anterior rectus femoral muscle treated with
or without carrageenan

Treatment Circle(mm) Circle (% of control)
control 320=18 100
Carrageenan 378227 118.1 *

Muscular pain was induced by the inection of 0.1 wl carrageenan into articular cavity
of knee joint. Rats were kiled 48 hours after the injection of carrageenan, and the
circle of anterior rectus femoral muscle was calculated by vernier calipus. The values
are the mean+SD for 6 experiments. Significant differences from the control are marked
with asterisks. *p<0.05
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Fig. 1. Transverse section of light micrograph on rat anterior
rectus femoral muscle of control group. Muscle cells were polyneadral and
nuclei of them were seen along the cell margin. x 100
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Fig. 2. Transverse section of light mlcrograph on rat anterior
rectus femoral muscle of experimental group. Some of muscle cell
groups were fused and became larger than other one. And also, the perimysium of
muscle bundle was swollen. x 100
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Fig. 3. Longitudinal section of light mlcrograph on rat anterior
rectus femoral muscle of control group. Muscle cells were atiached each
other closely by the endomysium, and cross striations in myofibrills of muscle cells were
seen regularly. x 200
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Fig. 4. Longitudinal section of light micrograph on rat anterior rectus
femoral muscle of experimental group. Muscle cells were detached each
other by the gaps and some of short cleft within muscle cells were seen. x 100

Fig. 5. Longitudinal section of light micrograph on rat anterior rectus
femoral muscle of experimental group. Muscle cells were detached each other
by the gaps and many a transverse or longitudinal cleft was seen in muscle cells. x 100
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Table 3. The diameter of rat ligament of anterior rectus femoral
muscle treated with or without carrageenan

Treatment Diameter(mm) Diameter (% of control)
control 1.3+0.05 100
Carrageenan 22+0.13 169.2"

Muscuiaf pain was induced by the injection of 0.1 wl carageenan into articular cavity

f knee joint Rats were kiled 48 hours after the injection of carrageenan, and the
d\ame er of ligament of anterior rectus femoral muscle was calculated by verier catipus.
The values are the mean+SD for 3 experiments. Significant differences from the control
are marked with asterisks. *p¢0.01
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Fig. 6. Light micrograph of rat lower limb ligament of contral.
Fibers of ligament are densed and free margin of ligament was not divided. x 100

Bligio] oItk ol 2 F7HFol T LR} @)
9}7&»} ﬁwEotOE
bisied ol
oigl WEsH ok 2
o OZ ¥ 7KL B Pk 10l »}EM un~
ZOE LRI Yigion ol
QThEo] nu +75
B, THES OIES B
A Aol gom ]
& AT BRUAICKFg 7). B, BT E ORERY 2E
wleh 4EEAES0] T e 5l B AN ARG AE
Aol BEHATHFig. ).

Fig. 7. Light micrograph of rat lower limb ligament of
experimental group. Ligament is divided some group by short gap and the fioers
of ligament penetrates between muscle cells in merged area. x 100

Fig. 8. nght m|crograph of rat Iower limb ligament of
experimental group. Fibroblasts within fibers of ligament were seen and they
resembled fance in appearance. x 200
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