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Objectives: Growth hormone is expected to delay the degenerative changes of the intervertebral disc and affect the initial
recovery process of cartilage injury, but these effects are still open to disputes.

Methods: This researcher injected growth hormone to the intervertebral disc and subcutaneous tissue of rabbits whose degenerative
change were induced artificially, and evaluated the treatment effects of growth hormone through a comparison between
the injected and control groups of rabbits. The intervertebral discs between the 3th and 4th vertebrae were extracted 4
weeks after the administration of growth hormone and then histologically graded in a quantitative method. Changes in the
height of the intervertebral discs were measured after the induction of degenerative changes. After four weeks of the treatment,
then, the height changes were measured.

Results: In the subcutaneous-growth hormone injected group, any consistent, sequential, and progressive degeneration of
the annular fibrosus was not observed through histopathological studies. The disc height also sequentially did not decrease
from that at the time of the injury set in this study.

Conclusions: Considering the histopathological findings of the study, the researcher suggests that subcutaneous injection of
growth hormone will be a therapeutic model of disc degeneration. But further biochemical or electromicroscopic studies
are necessary to clarify the mechanism of delay degenerative disc changes by growth hormone.
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Effects of Growth Hormone on the Degenerative Changes in the Intervertebral Disc of Rabbits

Fig. 1. Needle (24 G) puncture to intervertebral discs of
rabbits to elicite disc degeneration.

Table 1. Grading system of histological change in lower lumbar discs

b X

Grade Annulus fibrosus Nucleus pulposus

1 Intact lamellae Homogeneity
Narrow interlamellar matrix Absence of clefting
Intact annulus attachment
Vessels only in outer 1/3

2 Minor lamellar splitting and Minor clefting
disorganization Minor cell necrosis
Minor widening of matrix Minor posterior displacement of annulus
Minor disorganization of Minor chondrone formation
attachment
Rim lesion without reparative
reaction

3 Moderate lamellar disorganization Moderate clefting
Moderate widening of matrix Moderate cell necrosis
Moderate fissuring of attachment Cystic degeneration
Radiating tears, not involving Posterior displacement within
outer 1/3 annulus
Minimal chondroid metaplasia Centripetal extension of
Cystic degeneration collagen
Vessels in outer and middle 1/3 Moderate chondrone
Rim lesion with minor reparative formation
reaction

4 Extensive lamellar Complete loss of nucleus
disorganization Loose body formation
Radiating tears extending into Marked chondrone formation
outer 1/3

Extensive chondroid metaplasia
Vessels in all zones

Rim lesion with marked
reparative reaction
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Table 2. Comparisons among the intradiscal injection of growth hormone, the subcutaneous injection of growth hormone
and the control groups in changes in the disc space as narrowed under roentgenograms

Number(%)
Intradiscal Subcutaneous Control
L. L. P value
injection group injection group group
score 0 5 (100.0) 5 (100.0) 2 (40.0)
score 1 0 0 3 (60.0) 0.429
total 5 5 5

Kruskal-Wallis (P < 0.05)

score 0: no change, score 1: mild change (less than 25%)

Fig. 2. The radiographs of the rabbit’s intervertebral discs
The radiographs of the rabbit as taken 4 weeks after elicit
disc degeneration (A), after the injection of growth hormone
(B) and after the injection of growth hormone to the 3rd
and 4th intervertebral discs (C) are shown. The intervertebral
discs after the injection of growth hormone are seen not
apparently narrowed.
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Effects of Growth Hormone on the Degenerative Changes in the Intervertebral Disc of Rabbits

Table 3. Comparison in histological changes among the subcutaneous injection, the intradiscal injection of growth hormone

and the control groups

Number (%)

Subcutaneous Intradiscal
. . Control group P value
injection group injection group
NP 1 3 (60.0) 5 (100.0) 0.791
2 2 (40.0) 0
30 0
1 5 (100.0) 1 (20.0) 0.257
2 0 2 (40.0)
3 0 2 (40.0)
1 3 (60.0) 1 (20.0) 0.657
2 2 (40.0) 2 (40.0)
30 2 (40.0)
AF 1 5 (100.0) 3 (60.0) 0.791
2 0 2 (40.0)
1 3 (60.0) 0 0.143
2 2 (40.0) 5 (100.0)
1 5 (100.0) 0 0.029
2 0 5 (100.0)

Fisher's exact test (P < 0.05)
NP: Nucleus pulposus
NPI1: Homogeneity, Absence of clefting

NP2: Minor clefting, Minor cell necrosis, Minor posterior displacement of annulus, Minor chondrone formation
NP3: Moderate clefting, Moderate cell necrosis, Cystic degeneration, Posterior displacement within annulus, Centripetal

extension of collagen, Moderate chondrone formation
AF: Annulus fibrosus

AF1: Intact lamellae, Narrow interlamellar matrix, Intact annulus attachment, Vessels only in outer 1/3
AF2: Minor lamellar splitting and disorganization, Minor widening of matrix, Minor disorganization of attachment,

Rim lesion without reparative reaction
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Fig. 3. Histological morphology of the intervertebral disc
(Hematoxylin—-Eosin, X?20). In the control group, moderate
cell necrosis and cystic degeneration were commonly seen
in nucleus pulposus (A), the minor lamellar disorganization
and fissuring were seen in annulus fibrosus (B). In the growth
hormone-intradiscal injection group, the homogeneity and
absence of clefting were commonly seen in nucleus pulposus
(C), the minor lamellar splitting and Minor disorganization
of annular attachment were seen in annulus fibrosus (D).
In the growth hormone- subcutaneous injection group,
minor clefting and cystic degeneration were commonly seen
in nucleus pulposus (E), intact lamellae and intact annular
attachment were seen in annulus fibrosus (F).
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Effects of Growth Hormone on the Degenerative Changes in the Intervertebral Disc of Rabbits
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