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from exposure to sunlight and only approxi-
mately 10% of vitamin D requirement derives 
from food intake [15]. Previous studies report-
ed artificial UVB radiation accelerated vitamin 
D formation in the skin, and UVB lamps was the 
most effective method of maintaining the 
serum concentration of 1,25(OH)2D3 [24, 25]. 
1,25(OH)2D3 not only promotes the synthesis  
of calcium binding proteins (CaBP) in small 
intestinal mucosa cells to increase intestinal 
absorption of calcium, but also increase renal 
calcium reabsorption function through affects 
the expressions of TRPV5 in kidney tissues. 

TRPV5 is one of the members of TRPV subfam-
ily in transient receptor potential channel 
superfamily, and it is an important channel pro-
tein mediating Ca2+ transmembrane transport. 
TRPV5 plays as a major channel for calcium 
influx in the process of calcium transport, and it 
is a ion channel gating for renal Ca2+ transmem-
brane absorption [26]. Some studies found that 
GCs increase bone calcium release by affecting 
calcium reabsorption in the kidney, resulting in 
a decrease in bone mineral density, and 
increased urinary excretion of calcium. High 
levels of urinary calcium is mainly due to low 
expression of TRPV5 in the renal tubular epi- 
thelium [27]. TRPV5 is the main target of 
1,25(OH)2D3 during the active reabsorption of 

tubular Ca2+. Moreover, the TRPV5 is expressed 
in osteoclasts in humans and mice, and exists 
in the cellular area in contact with the bone sur-
face, whereas there is no expression of TRPV5 
in osteoblasts. TRPV5 plays an important role 
in osteoclasts differentiation, and it is closely 
related to bone resorption and Ca2+ transport 
function in bones tissues [28, 29]. In this pres-
ent study, in contrast with control group, the 
mRNA and protein expressions of TRPV5 in 
GIOP group were significantly increased (P < 
0.05) in bone tissues and significantly de- 
creased (P < 0.05) in kidney tissues. It indicat-
ed that the expressions of TRPV5 in kidney and 
bone tissues are one of the important patho-
logical mechanisms of GIOP. However, the 
mRNA and protein expressions of TRPV5 of 
PEMFs+UVB group in kidney tissues were sig-
nificantly higher than GIOP group (P < 0.05), 
and significantly lower than GIOP group in bone 
tissues (P < 0.05). It suggested that improve-
ment of renal calcium reabsorption function 
and inhibition of bone resorption were mainly 
affected by the expressions of TRPV5 in the 
rats receiving UVB irradiation, whereas the 
direct effect of PEMFs on TRPV5 expression 
had not been confirmed in the present study. 

In conclusion, our study suggests that PEMFs 
stimulation combined UVB irradiation have a 

Figure 2. The results of western blot analysis. The TRPV5 protein expressions in kidney (A) and bone tissues (B) were 
estimated using western blot analysis. Compared with the control group: *P < 0.05, ◊P < 0.01; Compared with the 
GIOP group: #P < 0.05, °P < 0.01.
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good comprehensive therapeutic effect on pre-
vent bone loss and improve bone metabolism 
disorders. PEMFs combined UVB may be a suit-
able therapeutic method for prevention and 
cure of GIOP, and it would offer some potential 
benefits for patients receiving long-term GCs 
therapy.
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Bone mineral density and bone mineral content measurement

The rats in each group were received intrapertioneal anesthesia of 10% chloral hydrate (3.5 mL/kg) 
after a period of 12 weeks’ treatment, and positioned on the platform of dual energy X-ray absorptiom-
etry (Lunar iDXA, GE Healthcare) in prone position. The BMD and BMC of the whole body were detected 
and recorded.

Histomorphometrical analysis

The serial sections of the fourth lumbar (L4) vertebral bodies were stained with Safranin-O/Fast green. 
The region of interest for trabecular bone was an area 1-3 mm below the growth plate of L4 vertebral 
body. Histomorphometrical parameters were quantified by using the Image-Pro Plus 6.0 software (Media 
Cybernetics). The values of trabecular area, trabecular perimeter and bone area were detected and 
recorded. The static parameters are calculated using the following formula [14]: percentage of trabecu-
lar area (Tb.Ar) = trabecular area (Tb.Ar)/bone area (T.Ar) × 100%. trabecular width (Tb.Wi) = 
(2000/1.199) × (Tb.Ar/trabecular perimeter [Tb.Pm]). trabecular number (Tb.N) = (1.199/2) × (Tb.Pm/T.
Ar). trabecular number (Tb.N) = (1.199/2) × (Tb.Pm/T.Ar). trabecular separation (Tb.Sp) = (2000/1.199) 
× (T.Ar - Tb.Ar)/Tb.Pm.

Supplementary Figure 1. A-C. Bone mineral density and bone mineral content measurement by dual energy X-ray 
absorptiometry. D. The report of bone mineral density and bone mineral content measurement.
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Riginal WB membrane

Supplementary Figure 2. A, B. The serial sections of L4vertebral bodies were stained with Safranin-O/Fast green. C. 
Histomorphometrical parameters were quantified by using the Image-Pro Plus 6.0 software. 

Supplementary Figure 3. The protein expressions of TRPV5 in kidney tissues. 
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Supplementary Figure 4. The protein expressions of GAPDH in kidney tissues. 

Supplementary Figure 5. The protein expressions of TRPV5 in bone tissues.

Supplementary Figure 6. The protein expressions of GAPDH in bone tissues.


