
TABLES




	Disc Details
	Non-degenerated Cadaveric Controls Disc
	Slightly Degenerated Disc 
	Severely Degenerated & Herniated Disc 

	Total number (n)
	15
	19
	21

	Age (years)
	mean 53 (range 42 - 72)
	mean 53 (range 35 - 74)
	mean 55 (range 37-75)

	Spinal level (n)
	L2-3 (4), L3-L4 (3),
 L4-5 (4), L5-S1 (4)
	L2-3 (1), L3-4 (2),
L4-5 (4), L5-S1 (12)
	T12-L1 (2), L1-2(3), L2-3(2), L3-4(5), L4-5(2), L5-S1 (7)

	Gender
	M (6), F (9)
	M (6), F (13)
	M (9), F (12) 

	Pfirmann grade
	mean 3.0 (range 2 - 4)
	mean 3.6 (range 3 - 4)
	Mean 3.4 (range 3-4)

	Pain (months)
	no pain
	14 (range 2 - 60)
	17 (range 2- 60)



Table 1: Summary data for human discs used in this study.




	
Time Points
	“n” = control unloaded group with percutaneous spring 
	“n” = loaded group
with calibrated spring compression
	“n” = without surgery /loading activities (to monitor behavioural anxiety)

	7 days
	2 
	4
	
2

	15 days
	2
	4
	

	30 days
	2
	4
	



Table 2: Time points for loaded and unloaded rat group used in this study.






	
Variables for histological assessment

	
Grades/Scores

	
Neovascularity/blood vessels
Newly formed blood vessels with distinct endothelial cell lining located with inflammatory cells
	
0=absent
1=rarely present
2=present in intermediate amount
3=abundant

	
Tears/fissures
Splitting of collagen fibre bundles in the annulus fibrosus and nucleus regions creating a gap or break within the tissue

	

0=absent
1=rarely present
2=present in intermediate amount
3=abundant

	
Proteoglycan staining 
Oval or irregular areas with variations in staining intensity for sulphated glycosaminosoglycans/proteoglycans. 
(GAG rich matrix usually appears dark blue to purple with toluidine blue staining)

	

0=absent
1=rarely present
2=present in intermediate amount
3=abundant

	
Inflammatory cells
Immunocytes with small irregular nuclei, often in swarms along the edges of /surfaces of disc tissue
	

0=absent
1=rarely present
2=present in intermediate amount
3=abundant

	
Cell clustering
Multiple rounded disc cells in small groups or clusters of small, medium, and large sizes sharply demarcated by a rim of territorial matrix

	
0=no cells/absent
1=single cells only
2=paired cells only
3=small clusters with 3-7 cells 
4=medium clusters with 8-15 cells
5=large clusters with >15 cells


Table 3: Variables for histological assessment (based on modified Boos Scale, Boos et al., 2002)







	
 Variable for assessment
(n=number of discs)
	
Non-degenerated cadaveric control discs 
(Total n =15)
	

Slightly Degenerated disc
(Total n =11)
	
Severely degenerated & herniated discs
(Total n =21)

	
	np
(n=15)
	iaf
(n=15)
	oaf
(n=15)
	np
  (n=8)
	iaf
(n=11)
	oaf
(n=8)
	np
(n=17)
	iaf
(n=21)
	oaf
(n=12)

	Tears/Fissures
(scale 0-3)
	0.7
(0.5)
	1.1
(0.3)
	0.9
(0.4)
	1.5
(1.0)
*
	1.5
(0.7)
*
	1.3
(0.9)
*
	1.8
(1.0)
*
	2.2
(1.5)
*
	2.2
(0.7)
*

	PG staining score
(scale 0-3)
	1.0
(0.6)
	1.3
(0.5)
	0.7
(0.5)
	0.9
(0.7)
**
	1.8
(0.9)
**
	1.0
(0.4)
**
	1.4
(0.8)
	2.1
(0.4)
	1.8
(1.0)

	Cell clusters 
(scale 0-5)
	1.1
(0.3)
**
	1.2
(0.9)
**
	
0**
	1.2
(1.0)
**
	2.4
(1.2)
**
	0.2
(0.3)
**
	1.4
(0.8)
**
	2.5
(1.0)
**
	
0**

	Inflammation & Blood vessels
(scale 0-3)
	
0
	
0
	
0
	
0**
	0.0
(0.1)
**
	0.4
(0.9)
**
	
0*
	1.0
(0.9)
**
	1.4
(1.2)
**

	MMP-1
Cell-count/mm2
	6.2
(5.9)
	13.5
(9.7)
	8.2
(9.4)
	35.7
(49.0)
	55.4
(47.3)
	20.9
(37.5)
	41.7
(52.4)
**
	99.8 (71.5)
**
	12.1
(11.1)


	Ki-67
Cell-count/mm2
	56.8
(21.1)
	63.14 (24.1)
	38.21
(17.7)
	13.0
(15.3)
	35.5
(21.9)
*
	27.4
(10.8)
*
	21.1
(23.7)
	33.3
(26.7)
*
	15.8
(19.5)
*

	PCNA
Cell-count/mm2
	8.0
(8.43)
	11.1 (11.0)
	3.7
(3.8)
	26.4
(22.0)
	58.6
(29.0)
*
	17.0
(22.6)
*
	31.1
(28.5)
**
	84.4 (79.1)
**
	17.3
(11.1)
**

	Caspase-3
Cell-count/mm2
	8.4
(5.9)
	10.0
(6.3)
	7.1
(5.0)
	61.9
(48.2)
	68.5
(32.7)
	12.2
(11.9)
	29.5
(30.3)
**
	67.2
(45.2)
**
	45.1
(15.1)
**




Table 4: Summary of results for human discs, comparing three tissue regions nucleus pulposus (NP), inner annulus fibrosus (IAF) and outer annulus fibrosus (OAF)) in three groups of subjects. ‘n’ values reflect the absence of some tissue types from some disc samples. Values refer to the mean (STD). Significant differences between three tissue regions np, iaf and oaf in non-degenerated cadaveric control, moderately degenerated and severely degenerated & herniated discs are shown in bold, with significance levels denoted: * (P<0.05) or ** (p<0.01).







	

Variables for Assessments
(n=number of disc)
	
Total unloaded control rat discs 7,15, 30 days
(n=8)
	

7 days loaded rat disc
(n=4)
	

15 days loaded rat disc
(n=4)
	

30 days loaded rat disc
(n=4)

	
	np
(n=8)
	iaf
(n=8)
	oaf
(n=8)
	np
  (n=4)
	iaf
  (n=4)
	oaf
(n=4)
	np
  (n=4)
	iaf
(n=4)
	oaf
(n=4)
	np
(n=4)
	iaf
(n=4)
	oaf
(n=4)

	Tears/Fissures
(scale 0-3)
	0.5
(0.2)
	0.4
(0.3)
	0.3
(0.1)
	1.0
(0.5)
	1.2
(0.8)
	1.0
(0.4)
	2.1
(1.0)
*
	1.7
(0.7)
*
	1.5
(0.6)
*
	2.5
(1.0)
*
	2.6
(1.2)
*
	2.8
(2.0)
*

	PG staining score 
(scale 0-3)
	0.9
(0.6)
	1.2
(0.5)
	0.7
(0.5)
	1.5
(1.1)
	1.3
(0.7)
	0.6
(0.3)
	1.3
(0.7)
**
	1.9
(0.9)
**
	1.3
(0.4)
**
	2.4
(0.8)
*
	2.1
(0.4)
*
	2.8
(1.0)
*

	Cell clusters
(scale 0-5)
	0.7
(0.3)
**
	1.2
(0.5)
**
	
0**
	1.1
(0.2)
**
	1.2
(0.3)
**
	
0**
	1.7
(1.0)
**
	2.8
(1.2)
**
	2.2
(0.3)
**
	1.9
(0.8)
**
	2.5
(1.1)
**
	
0**

	Inflammation & Blood vessels
(scale 0-3)
	
0
	
0
	
0
	
0
	
0
	
0
	
0**
	0.5
(0.1)
**
	0.4
(0.9)
**
	
0*
	1.2
(0.9)
**
	1.3
(0.8)
**

	MMP-1
Cell-count/mm2
	4.2
(1.9)
	8.5
(4.7)
	12.2
(5.4)
	17.5
(5.3)
	21.5
(17.7)
	22.2
(15.3)
	41.7
(43.0)
	49.4
(47.3)
	27.1
(36.5)
	59.7
(42.4)
**
	81.2
(51.7)
**
	21.7
(9.01)
**

	Ki-67
Cell-count/mm2
	22.1
(11.7)
*
	32.6 (15.19)
*
	11.8
(7.7)
*
	42.1
(21.5)
*
	71.6 (15.19)
*
	78.8
(17.9)
*
	33.0
(15.3)
*
	22.5
(21.9)

	37.4
(20.8)

	20.1
(23.7)
	31.3
(26.7)

	17.8
(19.5)

	PCNA
Cell-count/mm2
	      20.0
(9.22)
*
	39.1 (10.1)
*
	17.7
(6.5)
*
	51.1
(22.5)
*
	78.7 (29.1)
*
	78.8
(18)
*
	46.4
(27.0)
*
	30.6
(12.0)
*
	70.4
(32.6)
*
	27.1
(21.4)

	24.4 (19.1)

	19.9
(17.21)


	Caspase-3
Cell-count/mm2
	5.7
(1.9)
	15.2
(4.5)
	10.1
(6.9)
	25.6
(11.2)
	45.5
(24.1)
	59.1
(30.3)
	61.9
(18.2)
*
	88.7
(22.5)
*
	12.2
(11.9)
*
	49.1
(30.2)
**
	77.2
(25.7)
**
	21.5
(12.5)
**



Table 5: Summary of results for unloaded ‘control’ and 7,15,30 days loaded rat discs. Three tissue types (nucleus pulposus np, inner annulus fibrosus iaf, and outer annulus fibrosus oaf) were compared in unloaded control discs, 7,15 and 30 days loaded discs. Values refer to the mean (STD). Significant differences between the three IVD tissue regions np, iaf and oaf regions in control unloaded, 7, 15 and 30 days loaded groups are shown in bold, with significance levels denoted: * (P<0.05) or ** (p<0.01).
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