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Table 1 Methods for animal models for irradiation-induced damage to salivary glands and hypofunction

Animal model
Anaesthesia 

during IR

Radiation 

times

Radiation 

dose (Gy)

Radiation 

field

Radiation  

instrument
IR plan

Protection for the 

rest of the body

Mouse13-18 Yes or No

Single 7.5, 15
Head or 
salivary 
gland

X-ray medical 
linear accelerator 

unit (MEVATO-
RON 74DX 40; 
Philips CMG 

41 X)

N/A 3 mm lead

Multiple 6 × 5 

Rat11,19-24 Yes

Single
15, 17.5, 

21 Head or 
salivary 
gland

Co-60 
H-radiation 

(Alcion CGR II) 
or X-ray unit 

(Mueller MG 300, 
Theratron 780)

N/A 3 or 6 mm lead

Multiple 2 × 16

Rhesus mon-
keys25,26 Yes

Single 10 Only  
salivary 
gland

Co-60 
H-radiation or 

X-ray unit (Clinac 
20 linear accel-

erator)

N/A N/A

Multiple 2.5 × 20

Minipig27,28 Yes

Single 15, 20 Only  
salivary 
gland

Linear accel-
erator (SL 7520 
Philips Medical 

Systems)

3-DTP 
system

Lead door  
(control the ray)

Multiple
7.5 × 5,  
6 × 6

Table 2 Results of animal models for irradiation-induced damage to salivary glands and hypofunction 

Animal model
Saliva  

sample

Saliva  

flow rate
Pathology

Vascular damage 

and local blood flow

Collect  

saliva tool

Gland 

weight

Mouse13-18 Whole saliva
Decrease 

50%
Pronounced loss  

of acinar cells 
Vascular damage

Polyethylene 
tube

N/A

Rat11,19-24

Salivary 
gland saliva 

or whole 
saliva

Decrease 
50–60%

Vacuolisation of acinar 
cells, pyknotic nuclei, lysis 

of acini, lack of acinar 
cells, relative increase in 

ductal cells, fibrous tissue 

Miniaturised 
Lashley cups 
or polyethyl-

ene tube

Decrease 
20-40%

Rhesus mon-
keys25,26

Salivary 
gland

Decrease 
50–90%

Inflammatory cell infil-
tration, dilated ducts, 

parenchymal cells atrophic 
changes, loss of acinar 

cells, as well as in regions 
of fibrosis

Thrombosis
Miniature 

Carlson-Crit-
tenden cups

N/A

Minipig27,28 Parotid 
gland saliva

Decrease 
60–80%

Significant fibrosis, acinar 
atrophy, parenchymal
loss, intercalated duct 

proliferation, intercalated 
duct dilatation, striated 

duct dilation, infiltration of 
lymphocytes

Vascular damage, 
increased Smase, 

decrease of local blood 
flow rate

Modified 
Lashley cups

Decrease 
50%
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