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AIDS associated retrovirus-like par t ic les  were  identified in t h e  
salivary gland, prosta te  and/or tes t ic le  of two  AIDS patients.  These 
findings fur ther  suggest t h a t  saliva and semen may t ransmit  t h e  infection 
t o  susceptible individuals. @ 1985 Society for Experimental Biology and Iledicine. 

The acquired immunodeficiency 
syndrome (AIDS) has been shown to  be 
associated with two similar retroviruses,  
HTLV-111 and lymphadenopathy associated 
virus (LAV), isolated f rom peripheral blood 
lymphocytes (1,2). Epidemiological studies 
have suggested t h a t  t h e  virus can be 
t ransmit ted by blood or blood products. 
This is based on investigations of 
individuals with AIDS who have received 
blood, intravenous drug users and pat ients  
with hemophilia. The route  by which o the r  
patients become infected remains 
speculative. Homosexual and bisexual 
patients have been thought t o  t ransmit  t h e  
agen t  by sexual intercourse although i t  is 
not c lear  what  specif ic  pract ice  is 
associated with t h e  highest risk (3). 
Intrauterine o r  t rans  placental infection 
remain possible routes by which infant  
AIDS pat ients  might be  exposed t o  the  
virus. A small number of patients have no 
known risk fac to r s  which might explain 
their developing AIDS. These pat ients  
have not  been family members,  co- 
workers, social contacts ,  o r  health c a r e  
providers of AIDS patients.  This suggests 
t h a t  t h e  disease is not  highly transmissible 
by c o n t a c t  o the r  than sexual pract ice  or 
blood and blood product exposure. 

bar shaped cores  in salivary and prosta te  
glands a s  well a s  tes t ic les  f rom AIDS 
patients.  The morphology of these  
particles is consistent with those of t h e  
HTLV-111 and LAV viruses (4,5). The 
findings a r e  in agreement  with t h e  
recent  reports  of t h e  isolation of HTLV- 
I11 from saliva and semen of homosexual 
men, patients with AIDS-related 
complex and individuals with AIDS (4-6). 
The presence of these  vira l  par t ic les  in 
these  specimens suggests t h a t  saliva and 
semen may b e  vehicles for  transmission 
t o  a susceptible host. 
C a s e  ~ e ~ o r t s  

C a s e  No. 1: A 38 year  old black 
male  hom osexual presented with 
diarrhea, malabsorption and weight loss 
in December 1982. His gastrointestinal 
syndrome continued during t h e  ensuing 
one and one-half years. In t h e  inter im,  
he  experienced recurrent  Candida 
esophagitis, cutaneous and pulmonary 
Kaposi's sarcoma, Pneumocystis carinii  
pneumonia, and cytomegalovirus 
viremia. In May 1984 he  developed 
progressive respiratory distress with 
bilateral pulmonary inf i l t ra tes  and died. 
Autopsy demonstra ted residual Kaposi's 
sarcoma and disseminated 

We report  - here  e lectron microscopic cytomegalovirus and g. avium- 
evidence of retrovirus-like particles with intracellulare infections; a severe  
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ulcerative cytomegalovirus colitis was 
present. No herpesvir us-like particles 
were seen in tissues examined by electron 
microscopy. 

Case  No. 2: A 31 year old white 
male  homosexual had been in good health 
until March 1984 when he presented with 
Pneumocystis carinii pneumonia (PCP). 
The P C P  resolved following trimethoprim- 
sulf amethoxasole and pentamidine therapy. 
However, in A p r i l '  1984 the  & *fu FJq 
developed a fever of unknown origin which C 8 %  

would persist for the ensuing final two 
months of his life. During May 1984, he  
experienced tender  hepatomegaly, 
headaches and blurred vision. Liver 
function t es t s  showed progressive 
deterioration. In June 1984 he developed 
pancytopenia. He became tachypneic a s  
bilateral pulmonary inf i l t ra tes  appeared. I 
On June 11 intracytoplasmic yeast-like 
organisms were  seen within leukocytes on a 
peripheral blood smear  which was 
consistent with a disseminated 
histoplasmosis infection. Amphotericin B 
therapy was initiated. Nevertheless, 
progressive respiratory and renal 
insufficiency followed and he expired on 
June 13, 1984. 

C 

A t  autopsy, histopathologic 
examination demonstrated an 
overwhelming disseminated histoplasmosis 
infection. ~ i s t o ~ l a s m a  c a p s u l ~ u m  was 
cultured from bone marrow, lungs, liver, 
spleen, adrenal glands and brain. 
Electron Microscopy Findings: Tissues 
taken a t  postmortem were fixed in 5% 
glutaraldehyde in phosphate buffered 
saline, post fixed in 1% Osmium tetroxide 
in cacodylate  buffer,  dehydrated in 
ethanol, cleared in propylene oxide, 
embedded in Araldite 502 and cured 
overnight a t  7 0 ' ~ .  Thin sections were 
double stained in  uranyl a c e t a t e  and lead 
c i t ra te  and examined in a JEM 100 CX I1 
electron microscope a t  an instrumental 
magnification of 36 ,000~ .  

Figure A shows a virus-like par t ic le  
with a bar shaped core  in t h e  salivary gland 
from patient 1. Figure B shows a similar 
particle in t h e  prostate gland taken from 
patient 2. In Figure C ,  2 similar 
retrovirus-like particles can be seen in 
testicular tissue from the  same patient.  
(Final magnification in all  figures, 
100,000~). Spherical, virus-like particles 
were also de tec ted  in salivary glands and 
tes tes  of both pat ients  and in prostate  
gland of patient 2. Virus-like particles 
were not found in abundance. 

Legend to Figure. Retrovirus-like 
particle in tissues from AIDS patients. 

Spherical, virus particles with 
elongaied cores in t h h  sections of 
salivary gland (A, patient 11, prostate (8, 
patient 2), and testicle (C, patient 2). 
Magnification in all figures, 100,000~. 
Bar in all figures equals 100 nm. 

The morphological character is t ics  
of AIDS retrovirus include s ize  
(approximately 140 nm), shape (round 
with a double membrane) and an 
elongated core  which can  be seen in. 
transverse sections of t h e  cylindrical 
core. The size, shape and presence of a n  
elongated core  were used a s  
morphological character is t ics  of AIDS 
retrovirus. The particles we found 
(Figure A,B,C,) m e e t  these cr i ter ia  and 
resemble those published in e lectron 
micrographs of HTLV-111 and LAV 
particles a s  well a s  our own observations 
of HTLV-111 ( 1,2,7,8 and unpublished). 
All particles were detected in 
intercellular spaces. Since spherical 
cores  a r e  a general character is t ic  of 
most virus particles in thin section, we 
considered an elongated core  t o  be  
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essential fo r  identification of AIDS like 
viruses. 

Discussion: The presence of AIDS 
associated retrovirus-like particles in 
salivary gland, prosta te  and/or t e s t i c l e  
of t w o  AIDS patients suggest t h a t  saliva 
and semen may b e  body fluids by which 
transmission could occur  to  susceptible 
individuals. Recent  reports  have a lso 
shown t h a t  t h e  HTLV-111 virus can be 
isolated from t h e  saliva and semen of 
homosexual men, individuals with AIDS- 
re la ted complex and pat ients  with AIDS 
(4-6). Virus isolation was not  a t t e m p t e d  
in these  studies. 

A report  by Chandler e t  al. found 
unidentified virus-like particles,  which 
did not have t h e  appearance of 
retroviruses,  in t h e  intes t ine  of AIDS 
patients (9). Unlike our studies,  these  
investigators failed t o  find virus in 
salivary gland, p ros ta te  o r  testis.  There 
a p p  a r  t o  be no dif ferences  between our 
patients and those reported by Chandler. 
One possible explanation for our success 
may b e  t h a t  our autopsies were  
performed shortly a f t e r  death and t h e  
tissues were  then immediate ly  processed 
for  e lectron microscopy. These rapid 
procedures may have preserved the  
morphology of t h e  retrovirus-like par t ic les  
in these  specimens, although some 
distortion would be expected,  including 
loss of double membrane resolution of t h e  
viral coat.  The recent  report  by Groopman 
e t  al. (4), in which virus par t ic les  were  
demonstrated, was based on biopsy 
mater ia l ,  not postmortem specimens. 
We wish to  thank Michael C. Pistole,  M.D., 
fo r  referr ing pat ient  1. 
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