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Role of bone marrow cells in renewal of renal tubular epithelial cells under physiological condition

LI Bao-chun', ZHANG Yi', LIU Xian-feng', CUI Ruo-lan' , CHENG Tao* (1. Department of Nephrology, Changhai Hospital,
Second Military Medical University, Shanghai 200433, China;2. University of Pittsburgh Cancer Institute, Centre Ave. , Pitts-
burgh, PA 15213,USA)

[ABSTRACT] Objective: To observe whether bone marrow cells (BMCs) can differentiate into the renal tubular epithelial cells
under physiological condition. Metheds: Transgenic C57BL/6 mice labeled with green flouresent protein (GFP) served as bone
marrow donors and C57BL/6 mice without fluorescence labeling were divided into 3 groups: normal group (N, n=15), total
body irradiation group (TBI, n=15)., and bone marrow transplantation (BMT, n=15) group. The mice in Group N received
no treatment, those in Group TBI were irradiated with lethal dose of ¥ rays but received no transplant (sacrificed within 1 week
after irradiation) , and those in Group BMT were transplanted with BMCs after the irradiation (sacrificed at 58 and 84 days after
transplantation). Blood samples were obtained from all 3 groups for routine analysis and analysis of urea nitrogen and plasma
creatinine. Meanwhile, mice kidneys were harvested for H-E staining. The amount of GFP positive BMCs in mice of BMT
group was determined by flow cytometry; the distribution and amount of GFP positive cells in renal tissues were observed by
immunohistochemistry. Results: There was no difference in the levels of urea nitrogen and plasma creatinine between the 3
groups. Lethal-dose total body irradiation resulted in no significant change in renal histological structure and function, but RBC,
WBC and PLT of the mice in TBI group were markedly reduced compared with those in the other 2 groups (P<C0. 05). Green
fluorescence was seen in renal tubular epithelium of mice on 56 and 84 days after transplantation by fluorescent microscope and
laser scanning confocal microscope. Flow cytometry result showed that GFP positive BMCs were (78. 75 & 5. 99) % and
(79.58+4.60) % in recipient mice on 56 and 84 days after transplantation, respectively; and immunohistochemistry staining
showed that GFP positive cells in renal tubular epithelial of the recipient mice were (4. 1741, 66) % and (3. 88=+1.35) %, re-
spectively (P>>0. 05). Conclusion: Bone marrow cells may participate in renewal of tubular epithelial cells even without the re-
nal tubular damage.
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Fig 1 Blood routines, plasma nitrogen and creatinine of mice in 3 groups

(x£s)
Group N WI:;C RP;S PLMT BUN » . SCr .
(X10°/L) (X10'%/1) (X10%/1) (cg/mmol « L™1) (cg/pmol « L™1)
Normal 15 7.124+1.72 9.90+1. 04 0.9840. 18 10. 30+2. 06 16.20+3.42
TBI 15 3.1040.99" 6.124+1.71" 0.2340.08" 9.74+1.87 17.60+2.07
BMT
D56 7 6.58=+1.45 8.4440.90 8.55+1.20 11.44+2.63 18.60+3.78
D84 8 7.32+1.34 1.0240.19 1.01+0.11 10.68+1.70 17.60+2. 41

TBI: Total body irradiation group; BMT: Bone marrow transplantation group; * P<Z0. 05 vs normal group
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Fig 1 GFP in tubular epithelial cells on D 56(A) and
D 84(B) after bone marrow transplantation by

fluorescence microscope

B2 HEHBERHMET BMI G 84 d S/NE LEEMAEHH GFP

Fig 2 GFP in tubular epithelial cells on D 84 after bone marrow transplantation by laser scanning confocal microscope( X 200)

A: Fluorescence image;B: Transmission image;C: Overlaping image
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Fig 3 GFP in tubular epithelial cells on D 56(A) and
D 84 (B) after bone marrow transplantation( X 200)
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