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MATERIALS AND METHODS:

6L[�GRJV�SUHVHQWLQJ�ZLWK�FOLQLFDO�VLJQV�DQG�UDGLRJUDSKLF�HYLGHQFH�RI�/6�GLVHDVH�KDG�DSSUR[LPDWHO\�ÀYH�
grams of fat harvested from the inguinal fat pad under general anaesthesia. Blood was also drawn and 
placed in plain blood tubes and sent chilled at 4°C with the harvested fat to Cell Therapy Sciences Ltd 
by overnight courier. ADMSCs were isolated from the fat and culture expanded in medium containing 
WKH�GRJ·V�RZQ�VHUXP��$IWHU�FRPSOHWLRQ�RI�VWHULOLW\�WHVWLQJ�WKH�FHOOV�ZHUH�FU\RJHQLFDOO\�IUR]HQ�LQ�VWHULOH�
vials and shipped back to the clinic in dry ice by overnight courier.
The autologous ADMSCs were defrosted, diluted in isotonic crystalloid solution (compound sodium 
lactate) and each dog had one million cells per kg injected by slow intravenous injection. The dogs were 
then sedated with medetomidine and butorphanol and the hair was clipped and skin surgically prepared 
in the region of the lumbosacral junction. The dogs were positioned for epidural injection with the hind 
limbs extended cranially in sternal recumbency. A 3.5 inch 20g spinal needle was inserted into the 
epidural space through the lumbosacral junction and eight million autologous ADMSCs were implanted 
in 0.8 ml of autologous conditioned serum. Correct needle positioning was determined using plain 
radiography and lack of resistance on injection. The needle was then withdrawn slightly and two million 
ADMSCs were implanted in the region of the dorsal articular facets.
Post implantation laser was administered using a class IV CTC Companion laser. The LT dosage was 
different for each patient and was dependent on body weight, body condition, hair length, hair colour 
and skin colour. This ensured correct penetration and appropriate levels of photons reaching the 
lumbosacral region. LT was applied using a Laser-contact ball to the entire lumbar region and sacrum 
from the dorsal and lateral approach. LT was repeated three times a week for two weeks and then 
monthly for two months post implantation.
Canine brief pain inventory (CBPI) and Liverpool Osteoarthritis in Dogs (LOAD) questionnaires were 
ÀOOHG�LQ�E\�HDFK�RZQHU�SULRU�WR�6&7�DQG�/7�DQG�DW�D�QXPEHU�RI�LQWHUYDOV�IROORZLQJ�LPSODQWDWLRQ�WR�
PRQLWRU�UHVSRQVH�WR�WUHDWPHQW��$�YHWHULQDU\�TXHVWLRQQDLUH�ZDV�DOVR�GHYHORSHG�WR�VFRUH�FOLQLFDO�ÀQGLQJV�
associated with LS disease. The vet scoring took into account the number of clinical signs evident and 
WKHLU�VHYHULW\��EDVHG�RQ�SK\VLFDO�H[DPLQDWLRQ�ÀQGLQJV�DQG�JDLW�DQDO\VLV�E\�WKH�DXWKRU��7KH�&%3,�ZDV�
scored out of a 100, the LOAD out of 52 and the Vet questionnaire out of 34. The higher the score, the 
worse the animal was affected. Statistics were estimated using a student t-test comparison of the mean 
total scores for different time points following treatment.

The scores from the two pet owner questionnaires and the vet clinical examinations are shown for each case in graphical representation above. One case has been 
IROORZHG�IRU�WKUHH�PRQWKV��WKUHH�FDVHV�IRU�VL[�PRQWKV��RQH�FDVH�IRU�QLQH�PRQWKV�DQG�RQH�FDVH�IRU����PRQWKV��7KH�GDWD�VKRZV�D�VLJQLÀFDQW�UHGXFWLRQ�LQ�SDLQ�VFRUHV�
(CBPI p=0.005 at three and six months), LOAD (p=0.015 at three months and p=0.013 at six months) and Vet Questionnaire (p=0.0003 at three months and p < 
0.0001 at six months). Improvements have been maintained up to the most recent evaluations for each case. All six cases were able to stop their analgesics and 
DQWL�LQÁDPPDWRULHV�E\����ZHHNV�SRVW�6&7. Radiographs are shown for Case 4 taken at diagnosis and at three and eight months post SCT. The radiographs show 
changes to the intervertebral disc and surrounding structures of the lumbosacral junction. Endplate sclerosis is seen to have been reduced as has ventral spondylosis 
arising from S1. The density of the IVD can been seen to have reduced following SCT.

A role for adipose-derived mesenchymal stem cells?

Before SCT 8 months after SCT3 months after SCT
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7KH�UHVXOWV�VKRZ�D�VLJQLÀFDQW�UHGXFWLRQ�LQ�SDLQ�DQG�FOLQLFDO�VLJQV�DVVRFLDWHG�ZLWK�/6�GLVHDVH�DV�FRPSDUHG�ZLWK�WKH�RULJLQDO�SUH�WUHDWPHQW�DVVHVVPHQWV��$OO�VL[�FDVHV�LPSURYHG�GUDPDWLFDOO\��WR�WKH�SRLQW�RI�VKRZLQJ�QR�HYLGHQFH�RI�SDLQ�RU�FOLQLFDO�VLJQV�RI�/6�GLVHDVH��$OO�FDVHV�
ZHUH�DEOH�WR�FRPH�RII�WKHLU�DQDOJHVLFV�DQG�DQWL�LQÁDPPDWRULHV�E\����ZHHNV�IROORZLQJ�LPSODQWDWLRQ��,W�VKRXOG�EH�QRWHG�WKDW�WKH�SUH�WUHDWPHQW�VFRULQJ�ZDV�GRQH�ZKLOVW�WKH�DQLPDOV�ZHUH�UHFHLYLQJ�DQDOJHVLF�PHGLFDWLRQV��7KH�VXFFHVV�UDWH�RI�WUHDWPHQW�LQ�WKLV�FDVH�VWXG\�WR�GDWH�LV�
greater than reported with other treatment options currently available; however, these cases need to be followed over the rest of their lifetimes to evaluate the longevity of treatment. This is a small case series and larger numbers or a controlled clinical trial would be required to 
properly evaluate this treatment option. The radiographic changes seen in three of the cases over six months show no progression of the disease process but also suggest reversal of degenerative changes to the LS region. Although medical treatment can help alleviate pain 
and surgery can remove some of the compressive forces that cause the clinical signs, neither treatment modality can arrest or reverse the degenerative changes that occur in this disease process. This small case series shows much promise in treating LS disease, not only 
effectively to control pain but also to arrest and possibly also reverse the disease process. This procedure allows the possibility of repeat treatments if required and a protocol could be determined as cases are followed in the future. The author is currently collecting data on a 
further 30 cases of LS disease treated with stem cells and laser therapy; many of these cases also have OA in other joints that have received the same treatment protocol. Future cases will be followed with stance analysis and digital thermal imaging in addition to pet owner 
questionnaires and veterinary assessment.

&21&/86,216�

The results indicate that regenerative medicine is a very effective treatment option for LS disease.  

Longer term case follow up is required to determine longevity of response but the radiographic changes seen are very encouraging. 
Although complete reversal of pathology may not be possible, the results indicate that the disease process could be induced into 
remission for an extended period of time.
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&RQÁLFWV�RI�LQWHUHVW�  
7KH�DXWKRU�KDV�QR�SRWHQWLDO�FRQÁLFWV�RI�LQWHUHVW�

$IÀOLDWLRQV�� 
7KH�DXWKRU�KDV�QR�DIÀOLDWLRQV

$FNQRZOHGJHPHQWV

3\TIVZHJYHS�KPZLHZL�PZ�H�JVTTVU�JVUKP[PVU�HɈLJ[PUN�VSKLY�KVNZ�HUK�HSZV�`V\UNLY�KVNZ��Z\JO�HZ�
)VYKLY�*VSSPLZ��[OH[�HYL�PU]VS]LK�PU�HNPSP[`�^VYR��;OL�KPZLHZL�JH\ZLZ�H�]HYPL[`�VM�Z`TW[VTZ�MYVT�
IHJR�WHPU��OPUK�SPTI�^LHRULZZ��YLS\J[HUJL�[V�Q\TW�HUK�H[H_PH�[V�UL\YVSVNPJHS�KLÄJP[Z�JH\ZPUN�
PUJVU[PULUJL��;OL�JVUKP[PVU�PZ�\Z\HSS`�WYVNYLZZP]L�HUK�THUHNLTLU[�PU]VS]LZ�KY\N�[OLYHW`��HU[P�
PUÅHTTH[VYPLZ�HUK�HUHSNLZPJZ���L_LYJPZL�THUHNLTLU[��^LPNO[�JVU[YVS�HUK�WO`ZPV[OLYHW �̀�:\YNPJHS�
VW[PVUZ�Z\JO�HZ�KLJVTWYLZZP]L�Z\YNLY`��SHTPULJ[VT`��HUK�KPZ[YHJ[PVU�HUK�Z[HIPSPaH[PVU�Z\YNLYPLZ�
HYL�]LY`�PU]HZP]L�[LJOUPX\LZ�^P[O�WV[LU[PHS�JVTWSPJH[PVUZ��(�WYP]H[L�PUKLWLUKLU[�]L[LYPUHY`�WYHJ[PJL�
OHZ�[YLH[LK�H�]HYPL[`�VM�VY[OVWHLKPJ�JVUKP[PVUZ�^P[O�Z[LT�JLSS�[OLYHW`�(SCT)�HUK�SHZLY�[OLYHW`�(LT). 
>OPSZ[�:*;�PZ�THPUS`�\ZLK�MVY�QVPU[�VZ[LVHY[OYP[PZ�JHZLZ��YLWVY[Z�PU�O\THU�S\TIHY�JVUKP[PVUZ�THRLZ�
[OPZ�HU�PU[LYLZ[PUN�TPUPTHSS`�PU]HZP]L�WV[LU[PHS�[OLYHW`�MVY�JHUPUL�S\TIVZHJYHS�KPZLHZL�

:P_�KVNZ�WYLZLU[PUN�^P[O�H�OPZ[VY`�VM�ZL]LYL�IHJR�WHPU�HUK�YHKPVNYHWOPJ�L]PKLUJL�VM�S\TIVZHJYHS�
KPZLHZL�H[[LUKPUN�[OL�]L[LYPUHY`�WYHJ[PJL�OH]L�YLJLP]LK�:*;�^P[O�SHZLY�[OLYHW`�PU�[OPZ�ZTHSS�JHZL�
ZLYPLZ��(SS�^LYL�ILPUN�[YLH[LK�^P[O�H�UVU�Z[LYVPKHS�HU[P�PUÅHTTH[VY`�KY\N�HUK�ZVTL�^LYL�HSZV�
YLJLP]PUN�VUL�VY�TVYL�HUHSNLZPJZ��:\IJ\[HULV\Z�HKPWVZL�[PZZ\L�^HZ�OHY]LZ[LK�MYVT�LHJO�KVN�\UKLY�
H�ZOVY[�NLULYHS�HUHLZ[OL[PJ�HUK�ISVVK�[HRLU�MVY�JLSS�J\S[\YL��*LSS�;OLYHW`�:JPLUJLZ�3[K�PZVSH[LK�[OL�
HK\S[�HKPWVZL�KLYP]LK�TLZLUJO`THS�Z[LT�JLSSZ�(ADMSCs)�MYVT�[OL�[PZZ\L�HUK�J\S[\YL�L_WHUKLK�
[OLT��;OLZL�^LYL�[OLU�ZOPWWLK�PU�Z[LYPSL�]PHSZ�JY`VNLUPJHSS`�MYVaLU�PU�[OL�KVN»Z�V^U�ZLY\T�
;OL�H\[VSVNV\Z�Z[LT�JLSS�[YLH[TLU[�^HZ�NP]LU�PU[YH]LUV\ZS`�HUK�I`�LWPK\YHS�PUQLJ[PVU�H[�[OL�
S\TIVZHJYHS�Q\UJ[PVU�\UKLY�ZLKH[PVU��0TTLKPH[LS`�MVSSV^PUN�PTWSHU[H[PVU��[OL�S\TIVZHJYHS�YLNPVU�
^HZ�[HYNL[LK�^P[O�SHZLY�[OLYHW`�\ZPUN�H�JSHZZ�0=�SHZLY�^P[O�HWWYVWYPH[L�ZL[[PUNZ�MVY�LHJO�HUPTHS��;OL�

SHZLY�[YLH[TLU[�^HZ�YLWLH[LK�[OYLL�[PTLZ�H�^LLR�MVY�[^V�^LLRZ�HUK�[OLU�TVU[OS`�MVY�[OYLL�TVU[OZ��
,ɉJHJ`�VM�[YLH[TLU[�^HZ�TVUP[VYLK�I`�]L[LYPUHY`�WO`ZPJHS�L_HTPUH[PVU��WL[�V^ULY�HZZLZZTLU[�
\ZPUN�]HSPKH[LK�X\LZ[PVUUHPYLZ��JHUPUL�IYPLM�WHPU�PU]LU[VY`��*)70��HUK�3P]LYWVVS�VZ[LVHY[OYP[PZ�PU�
KVNZ��36(+��X\LZ[PVUUHPYL��HUK�YLWLH[�YHKPVNYHWOZ�H[�[OYLL�HUK�ZP_�TVU[OZ�HM[LY�[YLH[TLU[� 
^OLYL�WVZZPISL�

(SS�[YLH[LK�KVNZ�ILJHTL�WHPU�MYLL�H[�[OL�S\TIVZHJYHS�YLNPVU��^LYL�HISL�[V�JVTL�VɈ�HSS�HUHSNLZPJZ�
HUK�YLNHPULK�M\SS�HJ[P]P[ �̀�;OL�*)70�HUK�36(+�ZJVYLZ�^LYL�ZPNUPÄJHU[S`�YLK\JLK�PU�HSS�[YLH[LK�KVNZ�
;OL�H\[OVY�JVUJS\KLZ�[OH[�:*;�JVTIPULK�^P[O�SHZLY�[OLYHW`�PZ�H�]LY`�LɈLJ[P]L��TPUPTHSS`�PU]HZP]L��
KY\N�MYLL�[YLH[TLU[�VW[PVU�MVY�S\TIVZHJYHS�KPZLHZL�HUK�^HYYHU[Z�M\Y[OLY�PU]LZ[PNH[PVU�

INTRODUCTION:

*HUPUL�3\TIVZHJYHS��3:��KPZLHZL�PZ�[OL�[LYT�\ZLK�MVY�H�NYV\W�VM�KPZLHZLZ�HɈLJ[PUN�[OL�3:�
PU[LY]LY[LIYHS�QVPU[�HUK�Z\YYV\UKPUN�[PZZ\LZ��3:�KPZLHZL�PZ�H�T\S[PMHJ[VYPHS�KLNLULYH[P]L�KPZLHZL�[OH[�
JHU�HɈLJ[�HU`�KVN�I\[�WYPTHYPS`�HɈLJ[Z�TPKKSL�HNLK�[V�VSKLY�SHYNL�IYLLK�KVNZ��;OL�JVUKP[PVU�PZ�TVYL�
JVTTVU�PU�^VYRPUN�HUK�HNPSP[`�KVNZ�HUK�JHU�IL�HJX\PYLK��KLNLULYH[P]L��VY�JVUNLUP[HS��KL]LSVWTLU[HS���
;OL�KPHNUVZPZ�VM�3:�KPZLHZL�PZ�IHZLK�VU�OPZ[VY �̀�WO`ZPJHS�L_HTPUH[PVU�ÄUKPUNZ��JSPUPJHS�ZPNUZ�HUK�
KPHNUVZ[PJ�PTHNPUN��*SPUPJHS�ZPNUZ�VM�3:�KPZLHZL�PUJS\KL�SV^LY�IHJR�WHPU��WLS]PJ�SPTI�SHTLULZZ��ZJPH[PJ�
WHPU��YLS\J[HUJL�[V�Q\TW��H[H_PH�HUK�^LHRULZZ�VM�[OL�[HPS��7SHPU�YHKPVNYHWOZ�^PSS�HSZV�KLTVUZ[YH[L�
ZWVUK`SVZPZ��VZ[LVHY[OYP[PZ�VM�[OL�KVYZHS�HY[PJ\SHY�MHJL[Z��ZJSLYVZPZ�VM�[OL�3:�]LY[LIYHS�LUK�WSH[LZ�HUK�
H�JVSSHWZLK�3��:��KPZR�ZWHJL��/V^L]LY��PTHNPUN�ÄUKPUNZ�KV�UV[�HS^H`Z�JVYYLSH[L�^LSS�^P[O�JSPUPJHS�
ÄUKPUNZ�
*\YYLU[�[YLH[TLU[�VW[PVUZ�MVY�3:�KPZLHZL�PUJS\KL�JVUZLY]H[P]L�THUHNLTLU[�HUK�Z\YNPJHS�THUHNLTLU[��
;OL�MVYTLY�PU]VS]LZ�L_LYJPZL�YLZ[YPJ[PVU��^LPNO[�JVU[YVS��HU[P�PUÅHTTH[VY`�TLKPJH[PVUZ�HUK�HUHSNLZPJZ��
+LNLULYH[P]L�3:�Z[LUVZPZ��+3::���PU[LY]LY[LIYHS�KPZR�KPZLHZL��0=++��HUK�JVUNLUP[HS�3:�Z[LUVZPZ�JH\ZL�
JOYVUPJ�ULY]L�YVV[�JVTWYLZZPVU��^OPJO�[LUKZ�[V�IL�WYVNYLZZP]L�HUK�TLKPJHS�THUHNLTLU[�TH`�UV[�IL�
Z\ɉJPLU[�[V�JVU[YVS�[OL�JSPUPJHS�ZPNUZ�
;̂ V�Z\YNPJHS�[LJOUPX\LZ�OH]L�ILLU�KLZJYPILK�PUJS\KPUN�KVYZHS�SHTPULJ[VT`�HUK��TVYL�YLJLU[S �̀�
3:�KPZ[YHJ[PVU�Z[HIPSPZH[PVU�Z\YNLY �̀�)V[O�VM�[OLZL�WYVJLK\YLZ�HYL�]LY`�PU]HZP]L��YLX\PYL�JHYLM\S�
WVZ[VWLYH[P]L�JHYL�HUK�HYL�HZZVJPH[LK�^P[O�WV[LU[PHS�JVTWSPJH[PVUZ�HUK�YLJ\YYLUJL�VM�JSPUPJHS�ZPNUZ��
/V^L]LY��VUL�Z[\K`�KLTVUZ[YH[LK�HU�H]LYHNL�VM�����VM�KVNZ�\UKLYNVPUN�Z\YNLY`�OHK�HU�L_JLSSLU[�VY�
good outcome.��+VNZ�^P[O�\YPUHY`�VY�MHLJHS�PUJVU[PULUJL�ZOV^�H�WVVY�YLZWVUZL�[V�Z\YNLY`�YLNHYKPUN�
YLZVS\[PVU�VM�[OL�PUJVU[PULUJL��
;OL�\ZL�VM�LWPK\YHS�Z[LYVPK�PUQLJ[PVUZ�PU[V�[OL�3:�ZWHJL�OHZ�HSZV�ILLU�YLWVY[LK�HZ�H�TPUPTHSS`�PU]HZP]L�
[YLH[TLU[�VW[PVU�MVY�3:�KPZLHZL�2
:[LT�JLSS�[OLYHW`��:*;��OHZ�ILLU�\ZLK�[V�[YLH[�H�]HYPL[`�VM�VY[OVWHLKPJ�WYVISLTZ�PUJS\KPUN�
VZ[LVHY[OYP[PZ�PU�QVPU[Z�VM�KVNZ��*VUZPKLYPUN�[OL�3:�Q\UJ[PVU�PZ�H�QVPU[��[OL�WV[LU[PHS�MVY�:*;�[V�IL�\ZLK�
[V�[YLH[�[OPZ�JVUKP[PVU�PZ�^VY[O�L_WSVYPUN��(�YLJLU[�WHWLY�I`�6LOTL�L[�HS��YL]PL^Z����KPɈLYLU[�Z[\KPLZ�
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5DGLRJUDSKV�RI�/XPERVDFUDO��-XQFWLRQ�%HIRUH�DQG�$IWHU�6&7���/7��&DVH���

OBJECTIVES:

 

The objective of this small cases series was to determine whether intravenous and epidural administration of ADMSCs, followed by LT was an effective treatment option for dogs with LS disease.
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cell therapy sciences


