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The Effect of Human Adipose Tissue Derived
Mesenchymal Stem Cells and Growth Hormone on
the Recovery of Neurological Deficits due to
Experimental Spinal Cord Injury in Rat
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Department of Plastic & Reconstructive Surgery, College of
Medicine, Dong-A University, *New line Plastic Surgery Clinic

Purpose: Human adipose tissue-derived mesenchymal
stem cells(hATSCs) can be differentiated into multiple
mesenchymal lineages, including bone, cartilage, and
muscle. And growth hormone play important roles in the
normal growth and development of the CNS. In this
study, we explored whether the transplanted hATSCs
and growth hormones could improve functional recoveries
from rats with contusive spinal cord injury.

Methods: We divided 30 female rats, which were
subjected to a weight driven implant spinal cord injury,
into 3 groups with 10 rats each; Group A as a control
group, group B with hATSCs transplantation on injured
region, and group C with hATSCs transplantation and
GH administration for 7 days. Then, we researched their
neurologic functional recoveries before and 2, 4, and 8
weeks after transplantation using Basso-Beattie-Bresnahan
(BBB) locomotor rating scale. And we checked Y-
chromosome positive cells by FISH(Fluorescent in situ
hybridization) to identify the survival of transplanted
mesenchymal stem cells.

Results: After 4 weeks of transplantation, the group
B and group C showed significant improvement of
neurologic function on BBB locomotor rating scale in
comparison with the group A(Group A: 13.1+0.58,
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Group B: 14.6 £ 0.69, Group C: 14.9 £ 0.56). Moreover,
the group C displayed meaningful recovery of neurologic
function after 8 weeks in comparison with group B
(Group B: 15.7 £0.63, Group C: 16.5+1.14). The group
A, the control one, improved for 5 weeks after injury,
and had no more recovery. On the other hand, Group
B and C showed the improvement of neurologic function
continuously for 9 weeks after injury.

Conclusion: In this study, we found out that hATSCs
transplantation have an effect on neurologic functional
recovery of spinal cord injured rat and GH injection
seems to bring the synergistic results on this good
tendency.

Key Words: Human adipose tissue derived mesenchymal stem
cells(hATSCs), Growth hormone, Spinal cord injury
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Fig. 1. The impact rod of the NYU Impactor.

)
o
o,
oflt
o
W
ol
o
)

&3] %] Vol. 35, No. 1, 2008

mm, 77| 10g%] rod& AAAZ F, rodE "o
FEAS FEEATHFig 1), =4 F AEA wjad
27} 7hs g A7 w33 iAo HEE ¢buts)
o Wg#elE Aldsgltl. &4 TS sk HF

£AF T AR V)5

= 39 L2 o] &%= Basso-
Beattie-Bresnahan(BBB) locomotor rating scale(Table I)
= 014‘13}04 &% 5 19l BBB score”} 0-23 0] 1t}

7}, 24 BT 1Y) 5-7H 0 R THE FEEE &Y

B (A 501, B 5vlel, O vl vl

o
ARl gAe] ERANAAES e A2 et A
224& 2 AS F AR ELE %2 phosphate

100

buffered saline(PBS)= Al#3to] HAS A A3t
RPMI-1640(Hyclone, USA)T/} Collagenase type I(Sigma,
Germany)9] Z3u)#|el] @il 37 Cl A 60 &<t 438}
(digest)8& 713 F AE FFAE HojA 2000
rpm°ﬂ7\1 58 o} OJNHE]O}Oir/} 04011] /ﬂ]._L-%—___
Basal Medium for Human Mesenchymal Stem Cells,
Mesenchymal Stem Cells Stimulatory Supplement %!
Basal Bovine Serum for Human Mesenchymal Stem
Cells(StemCell Technologies, Inc., Vancouver, Canada)
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Table II. Comparison of Functional Recovery for All Groups over Time

BBB scores
Time after injury(week)
Group A Group B Group C
1 7.33+0.82 741+0.78 737 +0.21
3 11.7 £ 0.67 11.3+0.72 10.9 +0.54
5 13.1+0.58 14.6 + 0.69* 149+ 056"
9 13.2 £ 0.61 15.7 + 0.63* 165+1.14"

Values are mean + standard deviation.

BBB: Basso-Beattie-Bresnahan locomotor rating scale, Group A: Media infusion group, Group B: Human adipose tissue
derived mesenchymal stem cellsthATSCs) transplantation group, Group C: hATSCs transplantation and growth hormone

infusion group.

*' comparison between Group A and B, p<0.05,
K comparison between Group A and C, p<0.05,
¥ comparison between Group B and C, p<0.05.
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Fig. 2. The histology of a human adipose tissue derived mesenchymal stem cells. (Left) The cells exhibited a fibroblast-like
morphology in phase-contrast microscope(original magnification, x 100), (Right) Wright-giemsa stained smear(x 1000).

Fig. 3. Human adipose tissue derived mesenchymal stem
cells (hATSCs) samples were examined by flowcytometry.
hATSCs expressed CD73, CD105, CD166 which is
considered to be a marker for mesenchymal stem cells. In
contrast, the hematopoietic lineage marker CD45 was not
expressed. (Above, left) Control. (Above, right)(Below, left
& right) hATSCs group.

ATHFig. 2). TAHIEEA7](flow cytometry) 2]l A
FdE71M 9] A AR] CD73, CD105, CD166 5-©]
FHHAY 2DAE FAAR] CD45E= A A Bt
(Fig. 3).
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=]
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Fig. 4. Immunohistochemistry of Y-chromosome positive
cells around the injury site(original magnification, x 100;
inset, x 200).

Fig. 5. Comparison of the number of Y-chromosome
positive cells in human adipose tissue derived mesenchymal
stem cells(hATSCs) transplantation group(Group B) and
hATSCs transplantation and growth hormone infusion
group(hATSCs + GH)(Group C)(p>0.05).
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