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Anti-aging effect of transplantation of mouse fetus-derived mesenchymal stem cells

LI Jun, ZHANG Yuan, LIU Ge-Xiu*
Institute of Hematonosis, Medical School, Jinan University, Guangzhou 510632, China

Abstract: To determine the role of allogeneil graft of mesenchymal stem cells in mammalian longevity, mesenchymal stem cells were
isolated from BALB/c mouse uterine-incision delivery fetus by two successive density gradient centrifugations, and then were purified
and amplified by adherent culture. Identified P1 mesenchymal stem cells were injected (i.v.) through vena caudalis into the 15-month-
old female BALB/c mice three times. The mice were evaluated with ultrasoundcardiogram, autopsy, score of cardiac, skin, lung, kidney,
colon histopathology and serum total superoxide dismutase activity, maleic dialdehyde content, glutathione peroxidase activity. The
results showed that after transplantation, the long-term surviving stem cells were found to be located in many organ tissues with in situ
Y chromosomal hybridization dyeing. Median life span was increased in these animals after transplantation. Skin, cardiac, lung, kidney
and colon pathology development were delayed. The retrogradation of heart function was attenuated, the increase of heart mass index
(the mass of heart/the mass of the body), and serum maleic dialdehyde content, the decrease of spleen mass index (the mass of spleen/
the mass of the body), serum total superoxide dismutase activity and glutathione peroxidase activity were reduced three months after
transplantation (all P<0.05). These results support the idea that longevity can be enhanced by transplantation of mesenchymal stem
cells and reinforce the hypothesis of mesenchymal stem cell as antiager.
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Fig. 1. Mouse survival curve after transplantation in control and
transplanted groups.
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Table 1. Comparison of survival time, severity of pathology, postmortem, echocardiography and blood biochemical indicators between

the control group and the transplanted group

Detection target

Sample number

Control group Transplanted group

Survival time (d)

Increment of left ventricular mass (mg)

Decrease of cardiac output (mL/min)

Decrease of stroke volume (uL)

Decrease of left ventricular diastolic volume (uL)
Serum total superoxide dismutase activity (U/mL)
Serum maleic dialdehyde content (nmol/mL)
Serum glutathione peroxidase activity (U)

Spleen mass index (%)

Heart mass index (%)

Severity of cardiac pathology (score)

Severity of kidney pathology (score)

Severity of lung pathology (score)

Severity of skin pathology (score)

Tunica muscularis coli thickness (um)

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

158.90+45.73 220.00+56.55*
20.40+10.93 11.34+6.72*
12.95+2.76 7.50+2.65*
12.76+7.25 6.89+4.90*
9.46+4.05 5.50+2.32*
370.40+25.51 401.30+31.69*
13.26+2.27 10.60+2.21*
392.60+20.05 436.00+23.99*
0.57+0.16 0.76+0.22*
0.55+0.05 0.49+0.08*
1.60+1.13 2.60+0.91*
1.25+0.92 2.40+1.05*
1.25+1.14 2.40+1.17*
1.50+1.00 2.60+1.07*

113.35+19.16 92.83+17.53*

Mean+SD. “P<0.05 vs the control group.
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Fig. 2. Identification of transplanted mesenchymal stem cells in colon by in situ Y chromosomal hybridization. A: Control group. B, C:
Transplanted group under two different magnifications. The transplanted cell nuclei were dyed brown. Scale bar, 50 pum.
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Fig. 3. Echocardiography showed that the left ventricular diastolic volume in control group was less than that in the transplanted group.
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Fig. 4. Cardiac pathology in control and transplanted groups. A: The control cardiac pathology showed subendocardial interstitial
fibrosis, variable myocyte fiber size, collapse of sarcomeres, and the cardiac muscle fibers lined up irregularly. B: The transplanted
mouse heart muscle fibers and cell nucleus were disposed regularly. Scale bar, 50 um.
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Fig. 5. Histological observation of kidney in control and transplanted groups. Reduction of the number of nephron observed in control mouse
(A) was improved and the increase of connective tissue in renal interstitium was alleviated in the transplanted mouse (B). Scale bar, 50 pm.
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Fig. 6. Histological observation of lung in control and transplanted groups. Emphysematous changes, including enlargement of air
spaces and destruction of the normal alveolar architecture, were observed in control mouse (A), but were alleviated in the transplanted

mouse (B). Scale bar, 50 pum.
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Fig. 7. Histological observation of skin in control and transplanted groups. Collagen fibers in the dermis layer was thinner in the control
mouse (A) than that in the transplanted one (B). Cuticular layer was evener, epidermal tissue structure was more integrated, and the layers
in the cuticular layer were clearer in the transplanted group than those in the control one. Scale bar, 50 pum.
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Fig. 8. Histological observation of colon in control and transplanted groups. The cross-sections of the colon showed that the tunica
muscularis coli in control group (A) was thicker than that in the transplanted one (B). Scale bar, 50 um.
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