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Summary. Acute sialoadenitis was induced by instillation of normal human plasma into 
the parotid gland of specifically sensitized rats. Histologically, the siMoadenitis was charac- 
terized by an acute inflammatory infiltration and parenehymatous destruction. All rats had 
precipitating antibodies, but less than half exhibited delayed skin reactivity. I t  is suggested 
that antigen-antibody complexes formed in situ elicit an Arthus-type of reaction. 

Zusammen/as~.ung. Verursaehung einer akuten Sialoadenitis durch Instillation yon nor- 
malem menschliehen Plasma in die Ohrspeieheldriise spezifisch iiberempfindlich gemaehter 
Ratten. Die Sialoadenitis war histologisch gekennzeictmet sowohl durch akut-entzfindliehe 
Infiltrate als aueh durch Destruktion des Parenchyms. Alle sensibilisierten l~atten verfiigten 
fiber prgcipitierende AntikSrper, aber nur eine Minderzahl zeigte eine I)berempfindlichkeit 
vom verz6gerten Typns. Es wird vermutet, dab an Ort und Stelle gebildete Antigen/Anti- 
kSrperkomplexe eine ~berempfindliehkeitsreaktion vom Arthus-Typus auslSsen. 

Perusal  of the l i terature discloses bu t  scant  informat ion  on the pathogenet ie  
role of i m m u n e  mechanisms in  the product ion  of exper imental  sialoadenitis. 
I m m u n i z a t i o n  with preparat ions  of species-homologous sal ivary glands elicits 
format ion of ant ibodies  (Beutner,  Djan ian ,  Geckler, and  Witebsky,  1961) and  an  
in f l ammato ry  react ion in  the glands (IIaferkamp, 1962 a ; I-Iaferkamp, 1962 b ; 
Chart, 1964). Sialoadenitis develops consequent  to inject ion of heterologous anti-  
serum against  sal ivary gland if followed by  the homologous ant igenic prepara t ion  
(Haferkamp, 1962). The present  inves t iga t ion  describes the  induc t ion  of sialo- 
adenit is  in  immunized  animals  by  direct challenge of the sal ivary gland with the 
sensitizing dntigen. 

Materials and Methods 
Animals. Albino rats of both sexes of the Hebrew University (Sabra) strain, weighing 

150 200 g, were used. The animals were housed two to a cage and given regular chow and 
water ad libitum. 

Experimental Groups. Thirty one rats were injected subcutaneously, in the neck, with 
0.5 ml of normal human blood plasma (NHP) emulsified in 0.5 ml of Freund's complete 
adjuvant (Difco). As of the second week, five intraperitoneal injections of 1 ml of NHP were 
given every third day. Twelve control rats, treated according to the same schedule, were 
injected with saline-in-adjuvant emulsion followed by five injections of saline. Two additional 
control groups consisted of ten immunized animals and ten rats injected with saline (Table 1). 

Testing o] the Immune Response. Two days after the last injection the rats were bled from 
the tail vein. The sara were assayed for precipitating anti-NI-IP antibodies by Ouehterlony's 
double immunodiffusion technique in agarose gel. A serum sample was considered positive 
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Table 1. Experimental groups 

Group Number Treatment Challenge 
No. of rats of parotid 

per group gland 

I 31 NItP NHP 
II  12 Saline NHP 
II I  10 NHP Sa]ine 
IV 10 Saline Saline 

when one er more preeipitin bands developed. Cutaneous hypersensitivity was tested by 
intradermal injections into the shaved abdominal skin of 0.1 ml of undiluted NHP, 1/10 and 
1/100 diluted NHP as well as physiological saline. The test sites were examined after 1, 2, 24 
and 48 hours. A skin test was considered positive when an indurated lump, 6 mm er more in 
diameter, developed. 

Instillation o] Fluid into the Parotid Gland. The technique of cannulation of the duet of 
the parotid gland was described in a previous publication (Ulmansky, Sela, Dishon, Rosen- 
mann and Boss, 1972). Briefly, anaesthetized rats were placed on their back, the mouth was 
opened and the orifice of the right parotid duct visualized through a stereoscopic microscope. 
A Bardie® 19191 polyethylene catheter with its guiding stainless steel stylet was introduced 
into the duct to a depth of about 2 cm. The stylet was removed and 0.5 ml of NHP er saline 
were slowly injeeted without exertion of undue pressure. 

Histological Examination o/ the Parotid Glands. The animals were killed by ether 24 to 
48 hours following instillation of NHP er saline. Both parotid glands were removed and fixed 
in baffered formalin. Sections of paraffin embedded samples were cut at 6 ~ and stained with 
haematoxylin and eosin. 

Experimental  Design. The parot id  glands of four groups of rats  were examined 
(Tab]e 1). Groups I I ,  I I I  and  IV served as controls to determine the effects oB 
inst i l la t ion of N H P  and  fluids per se on the glandular  parenchyma.  

Results 

The results of the immunodif fus ion  and  skin tests and  histologieal f indings in  
the r ight  sal ivary glands are summarized in  Table 2. Sera of all immunized  rats  
were positive, developing in  the major i ty  of cases two precipi t in  lines. I n  both 
sensitized and  unsensi t ized animals  the in t radermal  in jec t ion  of N H P  did no t  
elicit a react ion wi th in  two hours. A positive skin tes t  was observed in  19 of 
41 sensitized rats, 24 er 48 hours following inject ion of und i lu ted  NI-IP and/er  
1/10 di luted N H P  solution. No react ion was elicited b y  N I t P  di]uted 1/100 er 
saline. I n  rats  in jected with saline and  tested with N H P  eutaneous swelling 
2 4  m m  in diameter  oceasionally developed. Posit ive skin reaetions were eharac- 
terized by  an  indura ted  and  elevated lump,  6 m m  er more in  diameter.  Histological 
sections of representat ive positive test  sites revealed marked  perivaseu]ar and  
per iadnexal  in f l ammatory  inf i l t ra t ion eonsisting ma in ly  of histioeytes with some 

admixed lymphoeytes  and  granulocytes.  
As seen in  Table 2, 15 of the 31 rats  immunized  and  challenged with N H P  

developed moderate  to severe sialoadenitis. On the other hand,  of the 32 control 
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Fig. 1. Mild sialoadenitis in rat  treated with saline and ehallenged with NHP. The paren- 
chyma is intact. Few inflammatory eells infiltrate the interlobular eonnective tissue. 

Haematoxylin and eosin × 590 

Table 2. Results of immunological tests and histological findings 

Pre- Instillation Number of Skin test Histological findings 
t reatment  into rats with 

parotid preeipitating Posi- Nega- Normal Mild Moderate 
gland antibodies tive tive inflam- to severe 

mation inflammation 

N H P  NHP 31 14 - -  5 1 8 
- -  1 7  8 2 7 

Saline NHP 0 0 . . . .  
- -  1 2  9 2 1 

NHP Saline 10 5 - -  4 1 0 
- -  5 4 1 0 

Saline Saline 0 0 . . . .  
- -  10 8 2 0 

an ima] s  in  o n l y  one,  w h i c h  was  i n j e c t e d  w i t h  sa l ine  a n d  c h a l l e n g e d  w i t h  N I t P ,  

was  a m o d e r a t e  s ia loadeIf i t i s  o b s e r v e d .  

The histologieal alterations were evaluated semiquantitatively on an arbitrary scale of 
0 to 3 + .  Salivary glands in which there were neither inflammatory infiltration nor paren- 
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Fig. 2. Severe sialoadenitis in sensitized rat challenged with NHP. Marked acinar loss and 
severe inflammatory infiltration. Haematoxylin and eosin × 118 

chymatous changes were scored 0. Mild sialoadenitis (1~-) was characterized by few granulo- 
cytes infiltrating the septal connective tissue, the glandular parenchyma being usually intact 
(Fig. 1). In some rats, however, nuclear debris was seen in a few acinar cells. I t  should be 
emphasized that in several control rats pertaining to Group II  to IV nuclear debris in acinar 
cells was seen in the absence of an inflammatory response. Moderate (2-t-) and severe (3-~) 
sialoadenitis were essentially similar, the difference being one of degree. The inflammatory 
cells infiltrated the septal as weil as intralobular connective tissue and invaded the acinar and 
ductal epithelium. The inflammatory infiltration consisted mainly of neutrophilie granulo- 
cytes; a moderate number of histiocytes and lymphocytes together with a few plasma cells 
were also present. Loss of acini was conspicuous in severe sialoadenitis (Fig. 2), some distorted 
aeini persisting in the vicinity of the ducts (Fig. 3). Focal coagulation necrosis of parenchymal 
cells oecurred in some lobules (Fig. 4). The left salivary glands, the ducts of which were not 
intubated, were histologically normal in all instances. 

The  presence or absence of sialoadenitis did not  correlate wi th  the results of 
skin tests (Table 2). Mild sialoadenitis occurred in 3 of 31 rats  of Group I and in 

2 of 12 rats  of Group I I .  These cases were excluded f rom our cornputations,  since 

N t I P  inst i l la t ion per se appears  to be noxious to some ex t en t  to the tissue. 

Moderate  and severe sialoadenitis oceurred in 15 of 31 immunized  and 1 of 12 eon- 

t rol  animals.  The differenee in the  incidence of f rank sialoadenitis be tween the  

two groups of rats  is s ta t is t ieal ly  signffieant ( X 2 = 4 . 3 ,  0 . 0 1 < p < 0 . 0 2 5 ) .  The 
sal ivary glands of sensitized (Group I I I )  and nonsensi t ized (Group IV) rats 
ehallenged wi th  saline showed on]y mild  sialoadenitis in four instanees. 



Experimental Allergie Sialoadenitis 217 

Fig. 3. Higher magnification of Fig. 2 showing an excretory duet surrounded by a mixed 
inflammatory eell infiltration. There are some distorted aeini in the vieinity of the duet. 

Haematoxylin and eosin × 495 

Discussion 

Experimental  sialoadenitis was induced in a significant number of sensitized 
rats by the direct challenge of the gland with the homologous preparation. The 
sensitizing normal human plasma contains a large variety of constituents, at least 
some of which appear to be noxious to the tissues. Statistical analysis of our 
results proves, however, that  sialoadenitis results from instillation of the antigenic 
material into the parotid gland of sensitized animals. Histologically, the adenitis 
is characterized by acute inflammation and parenchymatous alterations leading to 
acinar loss. Instillation of antigens into the parotid gland of sensitized rats brings 
upon an immune reaction, which is injurious to the parenchyma. 

Preeipitating antibodies appeared and delayed skin reaetivity occurred in the 
sensitized rats. The siMoadenitis, therefore, may be related to humorM and/of 
eellular immunity,  in the wake of in situ formation of antigen-antibody eomplexes 
and the tissue damaging aetivity of sensitized lymphoid eells, respeetively. Out 
findings (Table 2) favour the role of humoral antibodies in the evolution of the 
disease. The effeets of antigen-antibody eomplexes in eausing tissue damage are 
well known (Baumal and Broder, 1968 ; Coehrane, Unanue and Dixon, 1965 ; Chan 
and Cebra, 1968; Ward, Coehrane, and Muller-Eberhard, 1966). In jury  to the 
synovial membrane by an in situ antigen-antibody reaetion had been previously 
described (Dishon, Ginsburg, and Boss, 1969). 
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Fig. 4. Sialoadenitis in sensitized rat. Coagulation necrosis of several acini at the periphery of 
a lobule. Inflammatory cells surrounding and penetrating the necrotie tissue. Haematoxylin 

and eosin × 495 

Information on allergie sialoadenitis in experimental animals is searee. Spontan- 
eous sialoadenitis, histologieally reminiseent of Sjögren's syndrome, oeenrs in NZB 
miee (Kessler, 1968). Bevilaequa and Mosea (1968) and Mosea and Bevilaequa (1968) 
elaim to have produeed sialoadenitis by the parenteral administration of salivary 
gland antiserum. Haferkamp (1962 b) eould induee adenitis only by the sueeessive 
injeetion of the antiserum and its homologous preparation. In  another experi- 
mental  setup, Haferkamp (1962a) has sueeeeded in produeing autoimmune sialo- 
adenitis by immunizing rats with an extraet  of homologous salivary glands. 
Similar results have been obtained by  Chan (1964) in guinea pigs. A novel ap- 
proaeh to experimental allergie sialoadenitis is deseribed herein. Inf lammation 
of the parotis results from instillation of antigens into the gland of sensitizëd rats. 
I t  is speeulated that  formation of immune eomplexes in situ triggers the ehain of 
events eventuating in parenehymal damage. In  view of the method employed, the 
inf lammatory proeess is aseribed to an Arthus-type of reaetion, sinee it is "pro-  
dueed when a soluble antigen is injeeted loeally into animals whieh have pre- 
eiloitating antibodies" (Humphrey and White 1970). 
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