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Importance of the Sun



Ultraviolet radiation

•Ultraviolet 
wavelengths
•UVA = 315-400 nm 
•UVB = 285-315 nm 
•UVC = 100-285 nm 



Importance of Vitamin D?



Vitamin D metabolism

Boron, W. F. and E. L. Boulpaep. Medical Physiology, 2e Elsevier Health Sciences, 2012.



Photobiochemical synthesis

• UVB radiation 
• 280-320 nm

• 7-dehydrocholesterol to 
previtamin D3 →
• Tachysterol

• Lumisterol
• Provitamin D3 
• Vitamin D3 

(cholecalciferol)



Vitamin D deficiency

• ~ 1 billion people at risk

• 25-hydroxyvitamin D (25OHD3)
• Preferred measure for vitamin D status

• Humans < 50 nmol/L considered 
deficient

• Common in medical inpatients



All species created equal?

•Dogs (Hazewinkel et al. 1989, How et al. 1994)

• Unable to synthesize vitamin D with UVB exposure
• Highly efficient at utilizing vitamin D in diet

•Cats (How et al. 1994 , Morris 1999)

• Unable to convert 7-DHC
• Presence of 7-DHC delta reductase

•Other carnivores? Herbivores?
• Diet  most important?

•What about captive exotic species?
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Lizards

10



11





12 hours/day

0

20

40

60

80

100

120

140

160

UVB No UVB

Baseline

Day 15

Day 30



2 hours/day



15, 30, 60 minutes





UV-B

• How much do blue-tongued skinks need?





• 25-hydroxyvitamin D3 (nmol/L)

Mean SD Min-Max P value

Day 0 Control 16.40 2.881 14-21

12-hr UVB* 17 4.817 9-22 <0.001

2-hr UVB§ 19.4 3.715 14-22 0.001

Day 28 Control 19.4 3.715 14-22

12-hr UVB* 1002.5 440.622 730-1870 <0.001

2-hr UVB§ 644.4 285.625 297-1070 0.001

Results



Results

* *

Baseline Week 4* Week 12* Week 16

Mean 17 1003 316.7 171

SD 4.817 440.6 173.9 139.8

MIN-MAX 9-22 730-1870 159-640 59-447

P value 0.013 0.038

• 25-hydroxyvitamin D3 (nmol/L)





Results
• No significant difference 

 In UVB output over time

All p>0.05





Is there a reason short duration UVB is 
important to consider?



Chelonians
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Red-Eared Sliders

Treatment Baseline 28 days

UVB + Diet 10.7 71.7± 46.9

Diet 11.7 31.4 ±13.2





Blanding’s Turtles

Treatment 25-OHD3

UVB + Diet 36.1

Diet 6.5



Hermann’s Tortoises

Light Baseline 35 days

Natural 387±114 411±189

UVB- mercury 
vapor

368±119 156±81

UVB-
fluorescent

313±109 134±51

25-OHD decreased in artificial light groups
Significantly different between natural and artificial light  



Snakes





Corn Snakes

Snake Day 0  25OHD3 Day 28  25OHD3

UVB 57 196

No UVB 57 63



Ball Pythons

Snake Day 0  
25OHD3

Day 70  
25OHD3

UVB 197±35 203.5±13.8

No UVB 77.7±41.5 83.0±41.93
+

Hedley and Eatwell, 2013, Vet Record, 173(14):345



Burmese Pythons
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Snake Day 0-  
25OHD3

Day 310-  25OHD3

1 QNS 240

2 24 QNS

3 26 170

4 66 323

JH Bos, FC Klip, DGAB Oonincx, 2018, JZWM, 49(3):810-812.



So UVB is good and should be 
used in all cases?
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Role of metabolites?

Lumisterol

Tachysterol



Any other options?
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Low, high, and long UVB 
irradiance provides variable
Results- D2 and D3

 



Pending…..



What does it all mean??
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Dose more important than irradiance…..
……although irradiance tied to  higher egg D3

and hatching success

























Guinea pigs



Results
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Rabbits



Results
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Results



Results

Few apoptotic keratinocytes (basal cell layer) with associated orthokeratosis







Next step….what about natural UVB 
exposure?





Birds?



What to recommend?

• Full spectrum lighting
• Measure UVB concentrations

• 5.0 bulbs

• Distance important

•  > 12 cm
• <24 cm

• Provide shelter

• Photoperiod
• UVB light 2-6 hours

• No glass or plexiglass to defract UVB

• Prefer UVB to be > 5 µwatts, <30 µwatts

• Measure plasma 25-hydroxyvitamin D 



So, do the exotic pets need UVB?

•Need to determine species by species

•Benefits of full spectrum lighting
•UVB, visible, and infrared

•Risks of UV light?

•Risks of oral vitamin D?



Conclusions
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