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Development and application of a new mold for rat tail disc degeneration/’XU Haowei, WANG Shan-
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[Abstract] Objectives: To invent a modeling instrument for simple, minimally invasive, stable and control-
lable model of rat intervertebral disc degeneration. Methods: A new type of molding instrument for rat caudal
intervertebral disc was designed, which was composed of C-ring and spiral needle tube. Twenty 3-month—old
male SD rats were divided into the control group(n=10) and the acupuncture group(n=10). The c-type sleeve
ring of the modeling instrument was placed on the tails of rats, and a 21G needle was used for spiral punc-
ture, then the model puncture instrument was used to perform transverse puncture(10mm) and semi-transverse
puncture(Smm) on the Co6/7 and Co8/9 intervertebral discs in the experimental group. There was no treatment
of caudal vertebra in control group. Before and 4 weeks after modeling, the X-ray and MRI were performed
for both groups. The disc height was measured on the X-ray and the percentage of the target disc height in-
dex(DHI) was calculated. The Pfirrmann score was used to evaluate the disc degeneration scores on the MRI
T2 image. Then the rats were killed, and the sections of the target intervertebral disc were taken and stained
with safranine O to observe the degeneration of the intervertebral disc. After injecting contrast agent (iohexol)
into the non—acupuncture caudal disc segment, the nucleus pulposus tissue was developed under X-ray and

aspirated by needle. Results: No rats died under anesthesia, and no postoperative complication such as
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infection was found.

Iohexol was injected into the intervertebral discs of rats,

and the contrast and

development were good. A certain amount of nucleus pulposus tissue could be extracted by needle. 4 weeks

after modeling, the rate of DHI of Co6/7 and Co8/9 in the acupuncture group was 0.65+0.07 and 0.73+0.09,

respectively.

The Pfirrmann regression scores were 4.3+0.82 and 3.5x0.71 points,

respectively.  The results

were 0.98+0.02 and 0.97+0.02, 1.1+0.32 and 1.1£0.32 points, in the control group, respectively. There were

significant differences in the comparison of the same segments between the two groups (P<0.05). There were

significant differences in the comparison of the two segments in the acupuncture group (P<0.05),

significant difference in the comparison between the two segments in the control group (P>0.05).

acupuncture group, Co6/7 nucleus disappeared,

was unclear,

and no

In the

the boundary between the nucleus and the annulus fibrosus

and the endplate became ossified. The nucleus pulposus and fibrous structure on the side of

Co8/9 puncture were disordered, the nucleus pulposus and annulus fibrosus on the other side were relatively

intact. In the control group, Co6/7 and Co8/9 nucleus pulposus, annulus fibrosus and endplate had complete

shape and clear structure.  Conclusions:

successfully established by instrument—setting puncture,

puncture depth increased.

intradermal injection of contrast agents or drugs.

The model of caudal intervertebral disc degeneration can be

and the severity of degeneration aggravated as the

The molding device can also be used to extract the nucleus pulposus by
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Figure 1 The structural schematic diagram of the model
(1. C—shaped sleeve ring; 2. Threaded sleeve; 3. The first
cartridge with calibration positioning; 4. The second car-
tridge with calibration positioning; 5. The first positioning
pinhole; 6. The second positioning pinhole; 7. Puncture
cylinder with graduated thread; 8. Puncture pinhole; 9.
Calibration bump; 10. Socket external thread; 11. Axial
track; 12. Circumferential orbit; 13. Insert and connect
cylinder slider; 14. Sleeve slider; 15. Calibration hole)
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Figure 2 Disc height index(DHI)=BC/AD
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Table 1 Percentage of disc height index in different

segments of the rats in the two groups

B 2H X M2 Pl
Acupuncture group Control group P value
Co6/7 0.65+0.07 0.98+0.02 <0.001
Co8/9 0.73+0.09 0.97+0.02 <0.001

()

B3 a FFRIOR R FAREAREE bR ST ¢ BT (- I R RN AR R B R o AT R TR )
TR TR RURHE b X BT RS R R ¢ “ATTESTEZAE M X B2 d o UGS B AR

Figure 3 a A schematic diagram of the rat model of acupuncture b Semi-transverse puncture ¢ Transverse puncture

B4 a XLiEM

Figure 4 a Semi transverse acupuncture of rat tail interver-

tebral disc using X-ray b Transverse acupuncture of rat tail intervertebral disc using X-ray ¢ "A" after contrast agent

was injected d "—" appropriate amount of nucleus pulposus tissue was extracted
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Figure 5 T2-weighted MRI images of each segment of
the control group and acupuncture group a Control group
before surgery b Acupuncture group before surgery ¢
Control group after 4 weeks d Acupuncture group at 4
weeks after surgery(" A" Co6/7, transverse puncture of the
nucleus pulposus; "—" Co8/9, semi-transverse puncture

of the nucleus pulposus)
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Table 2 The grade of intervertebral disc degeneration

in different segments of the rats in the two groups

Pfirrmann Xt HR 2 (n=10) 4 (n=10)
A% Control group Acupuncture group
Pfirrmann
grades Co6/7 Co8/9 Cob/7 Co8/9
I 9(90%) 9(90%) 0 0
| 1(10%) 1(10% ) 0 0
I 0 0 2(20%) 6(60%)
v 0 0 3(30%) 3(30%)
\Y 0 0 5(50%) 1(10%)
xs 1.1£0.32  1.1x0.32 4.3+0.827  3.5+0.71%%

D5 % AL Co6/7 HBE P<0.05; @5 %t IR 41 Co8/9 H4E P<
0.05;35 141 Co6/7 Lz P<0.05

Note: (D Compared with control group Co6/7, P<0.05; @
compared with control group Co8/9, P<0.05; compared with

acupuncture group Co6/7, P<0.05

B 6 a.b XTI Co6/7.Co8/9 HE ] & BEAL 2T 4k ¥1 AN LML IR 58 4 , 4544
M ¢ 1AL B Co6/7 M) 5L BEAZ M 2% , BEAL 5 27 41 36 09 SR | & pi ik
IR d BRI R B Co8/9 A I1 2 25 0 D i A2 AN 2T 48 45 4 Z5L L 5 —
WA 5 2T 4 PR 8

Figure 6 a.b In the control group, annulus

the shape of nucleus pulposus,
fibrosus and annulus fibrosus of Co6/7 and Co8/9 were complete and clear ¢ In
the acupuncture group Co6/7, the nucleus pulposus disappeared, the boundary
between nucleus pulposus and annulus fibrosus was unclear, the endplate was
damaged, and degeneration was very serious d In the acupuncture group Co8/9,
. the nucleus pulposus and annulus fibrosus on the puncture side were

disordered, and they were comparatively intact on the other side
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