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Behavioral	  Tes5ng	  Results	  

Evalua&on	  of	  an	  Amnio&c	  Suspension	  Allogra5	  in	  a	  Rat	  Knee	  Pain	  Model	  

Statement	  of	  Purpose	  
Osteoarthri&s	  affects	  30.8	  million	  Americans1;	  this	  number	  will	  con&nue	  to	  grow	  as	  the	  popula&on	  ages.	  
IL-‐1	  and	  TNF-‐α	  are	  two	  potent	  pro-‐inflammatory	  cytokines	  associated	  with	  OA2.	  Placental-‐derived	  
membranes	  contain	  growth	  factors	  and	  an&-‐inflammatory	  cytokines3,	  such	  as	  IL-‐1	  receptor	  antagonist	  
(IL-‐1Ra)	  and	  &ssue	  inhibitors	  of	  metalloproteinases	  (TIMPs),	  that	  could	  help	  dampen	  the	  inflammatory	  
cascade	  associated	  with	  OA.	  
	  
The	  purpose	  of	  this	  study	  was	  to	  evaluate	  inflamma&on,	  pain,	  and	  func&on	  responses	  following	  intra-‐
ar&cular	  treatment	  with	  an	  amnio&c	  suspension	  allogra5	  (ASA)	  in	  a	  rat	  monosodium	  iodoacetate	  (MIA)	  
knee	  pain	  model.	  
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Methodology	  &	  Procedures	  
Male	  Lewis	  rats	  were	  injected	  with	  2mg	  of	  MIA.	  7	  days	  following	  MIA	  injec&on,	  rats	  received	  an	  intra-‐
ar&cular	  injec&on	  of	  saline	  (vehicle	  control),	  ASA	  (25μL	  or	  50μL),	  or	  triamcinolone	  (posi&ve	  control).	  All	  
injec&ons	   were	   50μL	   total	   volume,	   and	   each	   group	   consisted	   of	   n=10.	   Five	   rats	   were	   used	   as	   age-‐
matched	  controls	  and	  did	  not	  undergo	  MIA	  injec&on	  or	  subsequent	  treatment.	  Rats	  were	  sacrificed	  at	  
day	   21;	   between	   days	   7	   and	   21,	   rats	   underwent	   behavioral	   tes&ng.	   These	   tests	   included	   Von	   Frey	  
analysis	   (pain	   threshold	   using	   filaments),	   incapacitance	   tes&ng	   (weight	   bearing	   measurement	   using	  
force	  plates),	  and	  knee	  caliper	  measurements	   (swelling	  measurement).	  Serum	  and	  synovial	  fluid	  were	  
collected	   at	   sacrifice	   for	   analysis	   using	   enzyme-‐linked	   immunosorbent	   assays	   (ELISAs)	   and	   a	   rat	  
inflammatory	  panel.	  Animal	  behavioral	  data	  was	  analyzed	  using	  area	  under	   the	  curve	  with	  a	  one-‐way	  
ANOVA	  and	  a	  Dunn’s	  post-‐hoc	  test,	  while	  serum	  and	  synovial	  fluid	  data	  was	  analyzed	  using	  a	  one-‐way	  
ANOVA	  and	  a	  Tukey	  post-‐hoc	  test.	  
	  
Our	  hypothesis	  was	   that	   treatment	  of	   rats	  with	  ASA	   following	  MIA	   induc&on	  would	   result	   in	   reduced	  
pain	  and	  inflamma&on	  and	  improved	  func&on.	  

Analysis	  &	  Discussion	  
Weight	  bearing	  difference	  between	  the	  treated	  and	  contralateral	  control	  limbs	  were	  significantly	  
smaller	  in	  the	  ASA	  and	  triamcinolone	  groups	  compared	  to	  controls	  (p<0.05,	  p<0.01,	  p<0.001,	  Figure	  1A).	  
Rats	  treated	  with	  ASA	  and	  triamcinolone	  had	  significantly	  higher	  pain	  thresholds	  compared	  to	  saline	  
(p<0.01,	  p<0.001,	  Figure	  1B).	  	  Swelling	  as	  measured	  by	  knee	  calipers	  was	  significantly	  smaller	  in	  the	  ASA	  
and	  triamcinolone	  groups	  compared	  to	  controls	  (p<0.05,	  p<0.05,	  p<0.01,	  Figure	  1C).	  Levels	  of	  dual	  pro-‐/
an&-‐inflammatory	  IL-‐6	  a5er	  ASA	  treatment	  were	  decreased,	  but	  not	  significant	  compared	  to	  controls	  
(Figure	  2A);	  however,	  levels	  of	  an&-‐inflammatory	  cytokine	  IL-‐10	  were	  significantly	  increased	  in	  the	  ASA	  
group	  (p<0.05,	  Figure	  2B).	  Finally,	  serum	  analysis	  showed	  no	  significant	  differences	  between	  groups	  
(Table	  1).	  
	  
In	  this	  study,	  treatment	  with	  ASA	  improved	  func&on,	  pain	  thresholds,	  and	  decreased	  swelling.	  
Furthermore,	  synovial	  fluid	  levels	  of	  IL-‐10	  were	  significantly	  upregulated,	  promo&ng	  an	  an&-‐
inflammatory	  environment	  in	  the	  joint	  space.	  In	  addi&on,	  there	  were	  no	  significant	  differences	  in	  groups	  
following	  serum	  analysis;	  this	  shows	  that	  ASA	  treatment	  does	  not	  have	  a	  systemic	  effect	  and	  is	  localized	  
to	  the	  joint	  space.	  This	  is	  the	  first	  study	  to	  examine	  pain	  and	  func&on	  following	  treatment	  with	  
placental-‐derived	  products	  in	  a	  rat	  osteoarthri&s	  pain	  model.	  

Serum	  Results	  

Figure	   1:	   Behavioral	   tes&ng	   results.	   (A)	   Incapacitance	  
tes&ng,	   or	  weight	   bearing	   difference.	   Contralateral	   control	  
leg	   minus	   injec&on	   leg	   reported.	   (B)	   Von	   Frey	   pain	  
threshold.	  (C)	  Swelling	  from	  caliper	  measurements.	  
	  
For	   all	   figures,	   area	   under	   the	   curve	   (AUC)	   reported.	  
Average	   ±	   standard	  devia&on,	  with	   dashed	   lines	   indica&ng	  
age-‐matched	   controls	   (untreated).	   Significance	   by	   Dunn’s	  
post-‐hoc	  test	  compared	  to	  vehicle	  control	  with	  *	  indica&ng	  
p<0.05,	  **	  indica&ng	  p<	  0.01,	  and	  ^	  indica&ng	  p<0.001.	  	  
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Literature	  Review	  

Placental-‐derived	   membranes	   have	   a	   long	   history	   of	   use	   in	   wound	   care4;	   however,	   recent	   use	   in	  
orthopaedics5	   has	   resulted	   in	   beneficial	   evidence	   suppor&ng	   use	   in	   these	   applica&ons.	   These	  
membranes	  consist	  of	   the	  amnion	  and	   the	  chorion;	  each	  of	   these	   layers	  contain	  a	  number	  of	  growth	  
factors	  and	  cytokines	  that	  could	  provide	  a	  benefit	  in	  inflammatory	  diseases3.	  Previously	  published	  pre-‐
clinical	  studies	  have	  shown	  that	  the	  injec&on	  of	  placental-‐derived	  &ssues	  are	  well	  tolerated	  and	  safe6-‐7.	  	  
An	  injec&on	  of	  micronized	  amnion/chorion	  was	  retained	  in	  the	  joint	  space	  for	  21	  days,	  and	  resulted	  in	  
reduced	  lesions,	  car&lage	  surface	  erosions,	  and	  proteoglycan	  loss	  in	  an	  MMT	  model	  of	  OA6.	  An	  injec&on	  
of	   par&culated	   amnion/umbilical	   cord	   resulted	   in	   increased	   car&lage	   thickness	   and	   volume	   and	   a	  
reduc&on	  of	  lesion	  area	  over	  4	  weeks7.	  To	  date,	  only	  one	  clinical	  study	  has	  been	  published	  on	  the	  use	  of	  
placental-‐derived	  membranes;	  the	  published	  pilot	  study8	  examined	  the	  use	  of	  an	  amnio&c	  suspension	  
allogra5	   (ASA)	   in	   six	  pa&ents	  with	  Kellgren-‐Lawrence	  grade	  3	   knee	  osteoarthri&s.	  Pa&ents	   reported	  a	  
reduc&on	  in	  pain,	  improvement	  in	  func&on,	  and	  the	  injec&on	  was	  well-‐tolerated.	  	   Figure	  2:	  Synovial	   fluid	   results.	   (A)	   IL-‐6	   (dual	   pro-‐/an&-‐inflammatory).	   (B)	   IL-‐10	   (an&-‐inflammatory).	  Average	  ±	   standard	  devia&on;	  

dashed	  lines	  indicate	  age-‐matched	  controls.	  Significance	  by	  Tukey	  post-‐hoc	  test	  compared	  to	  vehicle	  with	  *	  indica&ng	  p<0.05.	  

Table	  1:	  Serum	  results.	  Average	  ±	  
standard	   devia&on	   reported	   for	  
each	   group.	   No	   sta&s&cal	  
significances	   between	   groups	   by	  
Tukey	  post-‐hoc	  test.	  


