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Abstract

Background: A large proportion of patients presenting with
lumbar disc disease are opium addicts in our region. It was,
therefore, hypothesized that morphine might affect the in-
tervertebral disc. We investigated the histological findings of
morphine dependency on intervertebral discsin rat.

Methods. Forty NMRI adult male rats (230-250 g) placed on
ordinary diet and received agueous solution of morphine. The
solution contained 0.1mg/ml on the first day which gradually
increased to 0.3 mg/ml during the first week, then continued at
0.4 mg/ml for four, seven and 11 weeks. Morphine depend-
ency was confirmed by the presence of withdrawa syndromes
using intraperitoneal naloxone at the end of each period. The
H&E stained tissues were used to study the structure of disc
and evaluation of degenerative changes.

Results: Except for vascular proliferation of nucleus pulposus,
an increase in the rate of matrix fibrillation, fibrosis, hyalini-
zation, and dehiscence of nucleus pulposus was seen in mor-
phine dependent rats compared with control group although it
was not satistically significant possibly owing to relatively
low sample size which limited the power to precisaly revea
the difference. The duration of dependency did not affect the
pathol ogic markers.

Conclusion: The results of this study suggest that morphine
dependency induces some pathologic changes in the interver-
tebral disc of the rat. Further investigation into degenerative
markers with larger sample sizeisrequired.
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Introduction

ow back pain disorders are significant health problems
.in human societies. Its prevalence is approximately

20%, indicating that at any time, one fifth of adult
population may complain about low back pain. Of various
causes of low back pain, the most intractable treatments is
neural compression syndrome by degenerated or herniated
intervertebral disc (ID). ID is composed of various proteogly-
cans, glycoprotein, noncollagenous proteins and interstitial wa-
ter." The disc continues to undergo synthesis and degradation
of these macromolecules.® In adults, the nucleus pulposus is
not directly supplied by blood vessels, thence its metabolites
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and minerals are transported through vascular
channels of the subchondral cancellous bone
of the vertebral bodies.” Diffusion occurs
through the cartilaginous endplates and into
nucleus pulposus.” Conversely, the annulus
has segmental vessels for blood supply and
transport. Naylor found that the normal aging
process results in decreased permeability be-
tween the annulus and the nucleus.*

In our daily practice we noticed that many
patients who required lumbar disc surgery
were opium addicts. Some had started using
opium before and others after the onset of low
back pain. The degenerative effects of nicotine
on ID has previously been studied.*® Numer-
ous studies have also showed the effects of
morphine, an important component of opium,
on kidney and brain but no study has been
performed on biological effect(s) of morphine
on ID.”® Therefore, in the present investigation
we tried to study the histological aspects of
morphine dependency on ID in the rat.

Materials and Methods

Experimental protocol

Experiments were performed on 40 NMRI
species of adult male rats (230-250 g). They
were randomly divided into four groups of
equal size. All animals were kept at a regular
diet and 12-hr light-dark cycle with room tem-
perature of 22+2°C. Each group, except con-
trol, received aqueous solution of morphine as
drinking water for four, seven and 11 weeks.
Having completed the scheduled morphine
treatment, all animals were tested for morphine
addiction using intraperitoneal Naloxone test,
and then Kkilled under deep anesthesia using
anesthetic ether.

Addiction Protocol

Addiction to morphine was performed by
oral route.’®™ At the start of the experiment
the drinking water contained morphine at con-
centrations of 0.1mg/ml, which subsequently
increased to 0.2 and 0.3mg/ml every two days
and finally reaching to 0.4 mg/ml on the sev-
enth day. After this initial adaptation to mor-
phine groups I, Il and Il were subsequently
treated for four, seven and 11 weeks. One rat
died in the control and one rat in group Ill. At
the end of the experiment withdrawal syndrome

was tested by intraperitoneal injection of
2mg/kg of Naloxone hydrochloride as de-
scribed.™® Animals then were killed under deep
anesthesia with anesthetic ether to obtain their
lumbar vertebral column.

Histological studies

By posterior approach, and after dissecting
paravertebral muscles, the lumbar vertebral
column was removed en bloc and fixed in 10%
formalin. The intervertebral discs were re-
moved from at least three levels, embedded in
paraffin wax and cut into sections. The sec-
tions were stained using H&E and Toluidine
blue methods to evaluate the structure of the
disc and degenerative changes that may have
occurred, including necrosis, fibrosis, hyalini-
zation, dissociation of multilayer structure,
vascular proliferation and loss of normal fibril-
lation of cartilage. The results were reported as
absence or presence of each parameter.

Statistical analysis

Data are present as Mean+SD. Comparison
of opium treated animals with the control group
was performed by using two-tailed Fisher's exact
test. The level of statistical significance was cor-
rected from the convention of 0.05 to 0.017 (0.05
divided by the number of comparisons) following
the Bonferroni adjustment.

Results

Quantitative results of pathologic findings of
control and three morphine treated groups I, Il
and Il are presented in Table 1. Except for the
vascular proliferation, other pathologic markers
were more frequent in morphine treated groups.
Microscopic examination of the control group
did not show any tissue necrosis (Fig.1).
Whereas, necrosis was present in 10-20% of
the samples obtained from morphine treated
groups (Fig.2). The normal appearance of ma-
trix, as delicate fibrillation, was obvious in all rats
of control group (Fig 1), but in morphine treated
groups degeneration of matrix was observed in
10 to 20 percent of specimens (Fig. 3).The rate
of hyalinization was reported 40% (in group )
30% (in group II), and 67% (in group 1) in mor-
phine-treated rats, whereas, hyalinization rate
insignificant the control group. Vascular prolif-
eration also absent in all groups.

Table 1: Comparison of pathological findings of control and morphine— treated rats of groups |, II, and Il1.
Groups NC FB H D VP MF

n (%) n (%) n (%) n (%) n (%) n (%)
CNT(n=9) 0(0) 1(11) 1(11) 1(11) 0(0) 0(0)
I (n=10) 2 (20) 2(20) 4(40) 5(50) 0(0) 3(30)
Il (n=10) 1(10) 4(40) 3(30) 4(40) 0(0) 4(40)
Il (n=9) 1(11) 0(0) 6(67) 4(44) 0(0) 4(44)

NC= Necrosis; FB= Fibrosis; H=Hyalinization; DS= Dehiscence; VP= Vascular proliferation; MF= Matrix fibrillation
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Fig. 1: Intervertebral disc, normal chondrocytes (arrows)
set in a delicate homogenous stain matrix (H& E, x400)
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Fig. 2:: Necrosis of chondrocytes as shadow of cells(arrows)
and their nuclei after 7 weeks morphine treatment (H& E, x400).
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Fig. 3: Marked degeneration of matrix (arrows) as disinte-
gration and coars fragmentation after 11 weeks morphine
treatment (H& E, x400).

Discussion

The most frequent risk factors for ID herniation in
man are Job, pregnhancy and cigarette smoking
etc.®" In our daily practice we found that a
large proportion of patients presenting with lum-
bar disc disease were also addicted to opium. So
we think opium addiction might affect the integrity
of ID. Therefore, we conducted a study to evaluate

the degenerative effects of morphine, the major
component of opium; on the ID of the rat.

The results of this study indicated that the
possibility that morphine may contribute to the
process of disc degeneration. Johnson and col-
leagues showed that kidney degeneration asso-
ciated with opioid abuse reflected the effects of
opioid per se.’ The presence of opioid receptors
outside the central nervous system is well recog-
nized.** Morphine may have a direct role in
pathogenesis of disc degeneration by peripheral
opioid receptors. Another possible mechanism
may be through opioids mediating immunosup-
pression.

Acute and chronic opioid administration was
known to have inhibitory effects on humoral and
cellular immune responses including antibody
production, natural killer cell activity, cytokine
expression, and phagocytic activity. Opiates be-
have like cytokines, modulating the immune re-
sponse by interaction with their receptors in the
central nervous system and in the periphery.

The potential mechanisms by which opiates
modulate peripheral immune functions may in-
volve both the hypothalamic-pituitary-adrenal
axis and the autonomic nervous system.'® The
most widely accepted explanations for the asso-
ciation between smoking and disc degeneration
is malnutrition of spinal disc cells by carboxy-
hemoglobin-induced anoxia or vascular disease.’
Whether the same mechanism could be applica-
ble to Morphine remains to be determined.

Conclusion

The results of present study suggest that mor-
phine dependency induced some pathologic
changes in intervertebral disc. It may have impor-
tant clinical implications for those patients receiv-
ing long-term opioid therapy for malignant and
nonmalignant and also for Morphine —addicted
individuals. Further investigation into degenerative
markers with large sample size is required to im-
prove information regarding the effect of Morphine
dependency on intervertebral disc.
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