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 Commercially available personal lubricants are 
widely used during anal intercourse.  

 Lubricants with high osmolality and low pH can 
damage rectal epithelial cells in vitro/ ex vivo.   

 Few in vivo studies reported to date.   

 We evaluated the in vivo effects in macaques of a 
popular, acidic water-based lubricant of high 
osmolality (>8,000mOsm/kg, pH 4.4)1 containing the 
polycation, polyquaternium 15. 

 Our hypothesis:  repeated rectal use of this 
lubricant causes tissue disruption.  

 Other pertinent question: What is the in vivo 
impact on HIV/ SIV transmission risk?  

 

 

 

 Nine cynomolgus macaques (Figure 1) received non-
traumatic rectal applications of either 5ml study lubricant 
(n=6) or control buffer (n=3; phosphate-buffered saline, pH7.2) 
twice a week on consecutive days, for six weeks.  

 To examine acute and cumulative effects rectal samples 
were acquired at baseline, immediately prior to, at 15m, 30m, 
2h, 4h, 24h, and 48h post application, and at 2 weeks after the 
final lubricant application.  

  

Rationale for using one particular lubricant 
 water-based lubricant  (compatible with condom use) 

 high market share (online IRMA data, 2011) 

 high osmolality (>20-times normal physiologic colon 
osmolality) 

 low pH (~4.0) 

 Previous studies have shown in vitro impact of this 
lubricant on HIV replication1 

 

 Rectal lavages were assessed for 
epithelial tissue sloughing (epithelial 
sheets ≥3mm in any dimension) and 
visible blood.  

 

 Cytokine/chemokine profiles of rectal 
secretions were evaluated using 
Luminex technology.  

 

• Pro-inflammatory cytokines (IL6, TNF-α, IFN-γ, IL-
1β, IL-12, G-CSF, GM-CSF) increased significantly 
(p<0.05; unpaired, 2-tailed t-test) up to 30-times 
at 15m, and up to 78-times at 30m post-lubricant 
application compared to baseline (Figure2). 

• Epithelial desquamation and associated blood 
peaked at 2h and 4h respectively post-
application (Figures 3 and 4). 

• Sloughing was detected in 83% of lubricant-
treated animals and 33% of controls, and blood in 
67% and 0%, respectively (Figures 3 and 4). 

• No significant effects on pH and bacterial 
microflora. 

• No pathological tissue damage observed 7 days 
after last product use. 

• We successfully evaluated cytotoxicity after 
repeated rectal lubricant use in cynomolgus 
macaques.  

• We observed inflammation, increased shedding of 
epithelial cells, and rectal bleeding - indicative of 
cytotoxicity. 

• Peak effects were observed acutely after repeated 
application.  Longitudinal effects were more limited. 

• Currently underway is a study on the effect of 
repeated rectal use of the above lubricant on SHIV 
susceptibility and transmission. 

• Other lubricants that are iso-osmolar, hypo-osmolar, 
and mildly osmolar, and with different chemical 
properties will be evaluated using this model. 
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Figure 1. Study design 

Figure 2. Example of the effects on pro-inflammatory 
cytokines in rectal secretions (IL6). A, acute time points; B, 
all time points  

Figure 4. Blood in rectal lavages (after 12 applications). 
Examples of visual examination; A: control. B, C: lubricant 
group (showing different extents of bleeding). Example of 
microscopic examination; D: lubricant group. Graphs (E) 
showing acute and longitudinal time points.  

Figure 3. Epithelial tissue shedding, after 6 applications. 
A: control, B: lubricant group. Graphs (C) showing acute and 
longitudinal time points.  
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