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Introduction: We previously reported that overexpression of hyaluronan synthase 2 (HAS2) promotes endogenous hyaluronan (HA) production in bovine 

chondrocytes and human osteoarthritis (OA) chondrocytes, and significantly suppresses interleukin-1 beta (IL-1β)-induced matrix metalloproteinase-13 

(MMP-13) expression. [1] This study aimed to confirm whether overexpression of HAS2 in knee cartilage cells, synovial cells, or other cells has an 

inhibitory effect on the progression of osteoarthritis (OA) in the surgical destabilization of the medial meniscus (DMM) mouse model. 

Methods: The adenovirus vector Ad-ZsGreen-HAS2 used in previous studies was used. Male mice were subjected to sham surgery or DMM at 12 weeks of 

age. At 13 weeks of age, Ad-ZsGreen-LacZ (control group) or Ad-ZsGreen-HAS2 was injected into the knee joint (n=68). We chose male mice because 

males have more severe OA after DMM than females.[2] OA progression was evaluated using the Osteoarthritis Research Society International (OARSI) 

score and Safranin O-Fast Green staining of knee joint tissue section at 4 or 8 weeks after surgery, and immunohistochemistry stained with anti-MMP-13 

antibody[3]. The number of positive-stained cells in chondrocytes, synoviocytes, and meniscal cells was counted and analyzed. The data was statistically 

analyzed using the Mann-Whitney U test. A p-value of less than 0.05 was considered statistically significant. 

Results: OARSI scores were significantly higher in DMM mice compared to sham mice at both 4 and 8 weeks post-surgery. DMM mice treated with Ad-

ZsGreen-HAS2 had significantly lower cartilage degeneration (Figure 1A) and OARSI scores at 8 weeks compared to DMM mice treated with the control 

virus(Figure 2). The number of MMP13-positive cells was significantly higher in DMM mice than sham mice. DMM mice with Ad-ZsGreen-HAS2 had 

significantly fewer positive cells than those transduced with Ad-ZsGreen-LacZ, the control virus (Figure 1B). 

Discussion: Our study previously showed Ad-ZsGreen-HAS2 transduction into the knee joint results in overexpression of HAS2 in chondrocytes, meniscal 

cells, and synovial cells. Present study showed HAS2 overexpression in those cells inhibited OA progression in the DMM OA mouse model. This study 

suggests potential efficacy as a therapeutic option for knee OA. As it is still unclear whether the inhibitory effect is HA dependent or not, future study is 

necessary.  

Significance/Clinical Significance: Using an adenovirus vector, the HAS2 gene was transferred into chondrocytes, meniscal cells, and synovial cells of the 

knee joint, confirming protective effects on chondrocytes. This demonstrates promising potential as a future treatment for knee OA. 
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Figure 1 : (A) Representative images of the 
medial compartment of knee joint tissue 
sections stained with Saffron O-Fast Green 8 
weeks after DMM surgery and sham surgery. 
(B) Representative images of the medial 
compartment of knee joint tissue sections 
stained with anti-MMP13 antibody 8 weeks 
after DMM surgery and sham surgery. 
Immunopositive cells (brown staining) were 
observed predominantly in the DMM mice 
with LacZ. Bars=100μm. 

Figure 2: Histological evaluation of knee osteoarthritis 
using the sum of OARSI scores. Mice treated with 
control or Ad-ZsGreen-HAS2 were evaluated at 4 and 
8 weeks after sham surgery or DMM surgery. Data is 
shown with box plots. 
 *p < 0.05 (Mann–Whitney U test). 
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