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Introduc�on 
The major goal of rehabilita�ng injured sea turtles is to nurse these animals back to health and release them 

back into the sea. Sea turtles are vulnerable to most anthropogenic effects, and impact traumas (e.g. boat collisi-

on and propeller impact) are a common cause of severe injuries and death among popula�ons. Individuals 

swimming or feeding at or just beneath the surface of the water are par�cularly prone to vessel strikes, which 

can lead to severe lesions, such as spinal cord injury (SCI). SCI is one of the most severe complica�ons of spine 

lesions and may cause irreversible damage to neural �ssues. The major challenge in the treatment of SCI is achi-

eving axonal regenera�on. Recent studies have demonstrated the therapeu�c poten�al of mesenchymal stem 

cells (MSCs) associated with electroacupuncture (EA) to treat nervous system diseases, especially due to their 

regenera�ve, an�-inflammatory and immunomodulatory proper�es, modula�ng the microenvironment and faci-

lita�ng axonal regenera�on. MSCs are undifferen�ated stromal cells that can be isolated from different �ssues, 

being the most commonly sources the bone marrow and the adipose �ssue. These cells have the poten�al to 

differen�ate into bone, car�lage, fat, tendon, vascular endothelium and hematopoie�c �ssues. On the other 

hand, EA is a modern type of acupuncture that involves inser�ng needles and providing s�mula�on through 

electric pulses. According to literature, EA improves the local microenvironment of the spinal cord, reduces ede-

ma, induces the repair of neural func�on and inhibits �ssue necrosis. The main goal of this study was to isolate 

and culture adipose �ssue stem cells from a healthy loggerhead turtle (Care�a care�a), to treat hind flipper pa-

ralysis due to a propeller injury, associa�ng this treatment with electroacupuncture. 
 

Material and Methods 
On 7 January 2017, an adult C. care�a was rescued by Projeto Tamar (Brazilian sea turtle conserva�on program) 

auer stranding in Lagoa da Conceição, Florianópolis municipal district, in Santa Catarina State, Brazil. On admissi-

on, the animal measured 87 cm curved carapace length, and weighed 73 kg. The turtle was lethargic, emaciated 

and presented parallel slicing wounds on the caudal part of the carapace and hind limbs. Neurological examina-

�on revealed bilateral hind limb paralysis. The turtle underwent a CT scan to evaluate the full extent of the da-

mage, which revealed lumbosacral spine subluxa�on with vertebral endplates remodeling. EA was incorporated 

into an intensive physical rehabilita�on programme to manage pain, to s�mulate the nerve recovery and to re-

duce inflamma�on. Loca�on of the EA points was extrapolated from canine acupuncture charts, using the fol-

lowing points: ST36, GB34, BL40 and BL60. Auer careful considera�on, and due to persistent symptoms, an alter-

na�ve treatment using adipose-derived mesenchymal stem cells (ADMSCs) was considered. We collected subcu-

taneous adipose �ssue from a healthy female donor, held in cap�vity at TAMAR´s Visitor Center, in Ubatuba, São 

Paulo. The turtle was anesthe�zed, and bilateral skin incisions were made along the inguinal area. Fat �ssue 

samples were sent to OMICS Biotechnology Animal Laboratory. For transporta�on (6 hours), the material was 
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placed in an an�bio�c/an�fungal solu�on containing a combina�on of penicillin, streptomycin, amphotericin 

and amikacin (AAS), to avoid bacterial and fungal contamina�on. In the lab, �ssue samples were placed in Tryp-

sin (TrypLE Express ®) overnight. Auer enzyma�c diges�on, the solu�on was filtered, diluted 1: 1 in DMEM F12 

with 20% fetal bovine serum (FBS), an�bio�c and an�fungal and centrifuged at 1500 rpm for 10 min. The cell 

pellet was re-suspended in two 25 cm² culture bo!les/group. Culture was performed in DMEM F12 with 20% 

FBS, an�bio�c and an�fungal at 28°C and 5% CO² in air. Culture flasks were observed every four days to assess 

cell growth. Auer 15 days of culture fibroblastoid-like cells adherent to the plas�c were observed. Auer 30 days 

of culture the cells reached confluence and were submi!ed to first passage with 97,5% of cell viability according 

to Trypan Blue staining. 10 x 106 Heterologous ADMSCs were administered intrathecally through the turtle´s 

tale, without prior seda�on. The remaining cells were cryopreserved in liquid nitrogen in the lab for future ap-

plica�ons. 
 

Results and Discussion 
Auer six EA sessions, the turtle gradually recovered cloacal sphincter tone, however, hind limbs were s�ll paraly-

zed. Because of the persistent symptoms, ADMSCs therapy was tested. Auer four ADMSCs applica�ons and 24 

week of EA sessions, the turtle started showing mild improvements in neurological func�on such as, return of 

sensibilityand subtle movements of the hind flippers. The treatment is s�ll in process and we hope to get be!er 

results. MSCs transplanta�on and EA s�mula�on are promising therapies for SCI. Both treatments have the po-

ten�al to improve neurological deficits while reducing brain injury, and their combina�on enhances endogenous 

neurogenesis through the ac�va�on of trophic factors in the brain, leading to the recovery of neurological func-

�on. To our knowledge this is the first report of isola�on and culture of adipose-derived mesenchymal stem cells 

obtained from Care�a care�a, as well as the first treatment using stem cells for SCI in turtles. 
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