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Figure 1 Osteoarthritis-like changes in 9-month-old spontaneously hypertensive rats (SHR). (A) SHR model exhibited subchondral bone cyst (block 
arrow) yet the control Wistar Kyoto strain (WKY) rats did not have it. (B) The menisci ossification was much more pronounced in the middle portion 
of the medial meniscus (arrow) in the SHR model. (C) All these micro-CT findings were echoed by histopathological examination (^, subchondral 
bone cyst; *, menisci ossification). (D) Uncoupled subchondral bone remodelling in SHR was characterised by increased tartrate-resistant acid 
phosphatase+ (TRAP+) osteoclasts but decreased Osterix+ osteoprogenitors. It was possibly due to elevated receptor activator of nuclear factor 
kappa-B ligand (RANKL) expression level relative to osteoprotegerin (OPG) expression level.

Spontaneous hypertensive rat exhibits bone and 
meniscus phenotypes of osteoarthritis: is it an 
appropriate control for MetS-associated OA?

The potential roles of metabolic syndrome (MetS) in the onset 
and progression of osteoarthritis (OA) have been a hot topic in 
the field since it may potentially open up to new non-surgical 
treatment regimens. To better study the relationship between 
MetS and OA, a suitable animal model would be a vital tool in 
understanding the pathomechanism and also for screening and 
testing various potential drug candidates.

We have recently read Deng and colleagues’ letter enti-
tled ‘Eplerenone treatment alleviates the development of 
joint lesions in a new rat model of spontaneous metabol-
ic-associated osteoarthritis’ published online this May, which 
mentioned the use of ‘obese spontaneously hypertensive 
heart failure’ (SHHFcp/cp) rat model to study MetS-associ-
ated OA and chronic administration of eplerenone, a miner-
alocorticoid receptor antagonist, as a treatment.1 While we 
appreciate the authors’ dedicated effort, we believe there are 
several issues concerning the novel animal model that are 
worth mentioning.

MetS is a cluster of at least three out of five of the following 
conditions: central obesity, hypertension, hyperglycaemia, 
high cholesterol levels and low high-density lipoprotein 
levels. Since it is a complex medical condition, we were very 
much intrigued by the authors’ choice to study the mixed 
components of MetS in one model rather than studying the 
effect of the individual components. This study design does 
indeed allow the authors to look into potential synergistic 
effects of the MetS components; the major flip side is that 
up to this moment neither are the weights of the individual 
components contributing to MetS-associated OA known nor 
are all these components as well studied as obesity and also 
hyperglycaemia. One component in MetS that we would like 
to highlight here is hypertension. We believe that there is still 

a huge research gap in the relationship between hypertension 
and MetS-associated OA to warrant an independent study. To 
put this into context, in the latest Framingham osteoarthritis 
study, Niu and colleagues observed that after adjustment for 
weight or body mass index, all metabolic syndrome compo-
nents except hypertension have no significant association 
with the occurrence of OA.2 In other words, hypertension 
is highly likely a key factor in the pathogenesis of MetS-as-
sociated OA although little is known about the mechanism 
behind.

As we congratulate the authors’ accomplishment in success-
fully developing the MetS strain reported in a previous publi-
cation which does indeed check three of the five boxes (“ie,” 
dyslipidemia, hypertension and obesity), we are reserved about 
the use of spontaneously hypertensive rat (SHHF+/+) for 
the control group. While we understand the rationale behind 
choosing this strain, we think it is far from an optimal control 
since it is still unclear whether the hypertensive background 
itself may exert any effects on the joint structure and it has been 
previously suggested that hypertension on its own may play a 
role in the onset and progression of OA.3 4 Indeed in our recent 
study, we did observe significant changes in bone and menisci 
by 9 months including the presence of subchondral cyst-like 
giant voids near the anterior cruciate ligament (ACL) enthesis 
and increased ossified tissue volume of the menisci in the spon-
taneously hypertensive rat with the Wistar Kyoto strain as the 
default normotensive control (figure 1).5

We cannot help but think that the authors seem to have 
regrettably overlooked the significance of hypertension in this 
study and we are very interested in learning from their response 
regarding the above issues.

PokMan Boris Chan,1 Chunyi Wen2

1Department of Orthopaedics and Traumatology, The University of Hong Kong, Hong 
Kong, Hong Kong
2Interdisciplinary Division of Biomedical Engineering, The Hong Kong Polytechnic 
University

Correspondence
 ARD Online First, published on August 10, 2017 as 10.1136/annrheumdis-2017-211995

Copyright Article author (or their employer) 2017. Produced by BMJ Publishing Group Ltd (& EULAR) under licence. 

group.bmj.com on August 14, 2017 - Published by http://ard.bmj.com/Downloaded from 

http://www.eular.org/
http://ard.bmj.com/
http://ard.bmj.com/
http://group.bmj.com


2 Ann Rheum Dis Month 2017 Vol 0 No 0

Correspondence

Correspondence to Dr Chunyi Wen, Hong Kong Polytechnic University, Biomedical 
Engineering, ST417, Hong Kong 000000, Hong Kong;  chunyi. wen@ polyu. edu. hk

Contributors PBC and CW equally contributed to this manuscript.

Competing interests None declared.

Provenance and peer review Not commissioned; internally peer reviewed.

© Article author(s) (or their employer(s) unless otherwise stated in the text of the 
article) 2017. All rights reserved. No commercial use is permitted unless otherwise 
expressly granted.

To cite Chan PMB, Wen C. Ann Rheum Dis Published Online First: [please include 
Day Month Year]. doi:10.1136/annrheumdis-2017-211995

Received 28 June 2017
Accepted 30 June 2017

Ann Rheum Dis 2017;0:1–2. doi:10.1136/annrheumdis-2017-211995

RefeRences
 1 Deng C, Bianchi A, Presie N, et al. Eplerenone treatment alleviates the development 

of joint lesions in a new rat model of spontaneous metabolic-associated osteoarthritis 
Ann Rheum Dis. 2017.

 2 Niu J, Clancy M, Aliabadi P, et al. Metabolic syndrome, its Components, and 
knee osteoarthritis: the Framingham Osteoarthritis Study. Arthritis Rheumatol 
2017;69:1194–203.

 3 Conaghan PG, Vanharanta H, Dieppe PA. Is progressive osteoarthritis an atheromatous 
vascular disease? Ann Rheum Dis 2005;64:1539–41.

 4 Findlay DM. Vascular pathology and osteoarthritis. Rheumatology 2007;46:1763–8.
 5 Chan PB, Yang W, Wen C, et al. Spontaneously hypertensive rat as a novel  

Model of Co-morbid knee osteoarthritis. Osteoarthritis Cartilage  
2017;25:S319–S320.

group.bmj.com on August 14, 2017 - Published by http://ard.bmj.com/Downloaded from 

http://dx.doi.org/10.1002/art.40087
http://dx.doi.org/10.1136/ard.2005.039263
http://dx.doi.org/10.1093/rheumatology/kem191
http://dx.doi.org/10.1016/j.joca.2017.02.536
http://ard.bmj.com/
http://group.bmj.com


MetS-associated OA?
is it an appropriate control for
and meniscus phenotypes of osteoarthritis: 
Spontaneous hypertensive rat exhibits bone

PokMan Boris Chan and Chunyi Wen

 published online August 10, 2017Ann Rheum Dis 

 95
http://ard.bmj.com/content/early/2017/08/10/annrheumdis-2017-2119
Updated information and services can be found at: 

These include:

References

 #BIBL95
http://ard.bmj.com/content/early/2017/08/10/annrheumdis-2017-2119
This article cites 4 articles, 1 of which you can access for free at: 

service
Email alerting

box at the top right corner of the online article. 
Receive free email alerts when new articles cite this article. Sign up in the

Notes

http://group.bmj.com/group/rights-licensing/permissions
To request permissions go to:

http://journals.bmj.com/cgi/reprintform
To order reprints go to:

http://group.bmj.com/subscribe/
To subscribe to BMJ go to:

group.bmj.com on August 14, 2017 - Published by http://ard.bmj.com/Downloaded from 

http://ard.bmj.com/content/early/2017/08/10/annrheumdis-2017-211995
http://ard.bmj.com/content/early/2017/08/10/annrheumdis-2017-211995
http://ard.bmj.com/content/early/2017/08/10/annrheumdis-2017-211995#BIBL
http://ard.bmj.com/content/early/2017/08/10/annrheumdis-2017-211995#BIBL
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://ard.bmj.com/
http://group.bmj.com

