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Fig.  1.  Effects of  local  cooling or  warming on  macroscopic injury induced by 
thiopental (a)  or  propofol (b)  extravasation in rats . 
 Thiopental  (2.5 mg)  or propofol  (1.0 mg)  were administered intradermally 
(ID) at a volume of 100 μL. Local  cooling (18–20°C)  and warming (40–42°C) 
were performed for 3 h immediately  after ID of thiopental or propofol .  
Remaining lesions were monitored until the injury was healed completely.  
Open circles, closed c ircles and closed squares represent lack of  treatment, 
cooling and warming,  respectively.  Each value represents the mean  SEM of  
results from f ive rats.  *P<0.05,  * *P<0.01: signif icantly different from 
controls (non-treatment) .   
  

- - warming
- - non treatment
- - cooling
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TTable  1. Effects of  local  cooling or  warming on thiopental -  and  

propofol- induced skin lesion parameters in rats .  
 

 
AUC, area under  the  les ion-t ime curve .  Thiopental  (2 .5  mg)  and                                
propofo l  (1 .0 mg)  were  adminis tered intraderma lly (ID)  a t  a  volume of  100 μL.  Local  
cooling (18–20°C) and warming (40–42°C) were per formed  for  3  h immedia te ly a f ter  
ID of thiopental  or  propofo l .  Remaining lesions were  moni tored  unt i l  the  injury was 
comple te ly healed.  Each value  represents the mean ± SEM of resul t s  from five  ra ts .  
*P<0.05 ,  * *P<0.01:  s igni f icantly di fferent  f rom controls (non-treatment ) .   

 

  

  

Agent/Treatment    Peak area (cm2)  AUC (cm2 days)  Damage duration (days) 

Thiopental 

     None            3.9  0.2         42.0  2.3         20.9  0.9          

     Cooling          3.3  0.2         31.5  2.1         17.6  1.1* 

Warming         6.6  0.5**        98.4  6.2**         26.8  1.3** 

Propofol 

     None            1.0  0.2          1.3  0.3          1.5  0.2          

     Cooling          0.3  0.1*          0.3  0.1          1.1  0.2 

Warming         2.2  0.2**         3.7  0.7**         2.2  0.3 
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Fig.  2.  Effects of  local  cooling or  warming on  histopathological  skin lesions 
at 24 hours after  thiopental extravasation in rats .  
Normal skin (a,  b)  at 24 hours after  intradermal injection (ID) of  saline 
shows complete  architectural construction of dermis, skin appendixes,  
epithelium (E) , dermis (D),  muscle (M), hair fo ll ic le (H) , sebaceous glands 
(SG), vessel (V) . Control (c ,  d)  is  a group without any treatment after  ID of 
thiopental  (2.5 mg) . Cooling treated with cold pack (18–20°C)  for 3 h 
immediately  after thiopental  ID, reduced edema (e ,  f ) .  Warming treated with 
hot pack (40–42°C)  for 3 h immediately  after thiopental  ID, caused 
degeneration and necrosis in the deep dermis and muscle (g , h).  Hematoxylin 
and eosin stain: (a, c,  e,  g )  magnification ×4;  (b,  d,  f ,  h)  magnif ication ×20.  
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Fig.  3.  Effects of  local  cooling or  warming on  histopathological  skin lesions 
at 24hours after  propofol extravasation in rats .   
Normal skin (a, b)  at 24hours after intradermal injection (ID) of  saline shows 
complete architectural construction of dermis, skin appendixes,  epithelium 
(E),  dermis (D) , muscle (M), hair  fo ll ic le (H),  sebaceous glands (SG), vessel 
(V).  Control  (c ,  d)  is a group without any treatment after ID of  propofol  (1.0 
mg). Cooling (e,  f )  treated with cold pack (18–20°C) for 3 h immediately after 
propofol ID and warming (g,  h)  treated with hot pack (40–42°C) for 3 h 
immediately after  propofol  ID. Skin tissues were biopsied at 24 h after ID of  
saline or  propofol.  Hematoxylin and eosin stain:  (a,  c ,  e,  g)  magnification ×4;  
(b,  d , f ,  h )  magnif ication ×20.    
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PVP-I PAI HCE-T 30

 

Fig. 4a Fig. 4b

PVP-I 16 30 39.1

2.5% PAI 6 57.5 7.2%

 (p<0.01)  

 

 
 

FFig.  4.  HCE-T cell  v iabil ity fo l lowing exposure to  PVP-I and PAI for 30 sec. 
The mean and standard deviations of  viable cel l numbers fo l lowing exposure 
to PVP-I  (a) and PAI (b) assessed in duplicate (f ive  separate experiments ) 
using the CCK8 assay. ** : P < 0.01 versus saline (Dunnett ’s multiple  
comparison)  
 

PVP-I PAI

 (PVP-I 20 vs PAI 4

( 0.05%) PVP-I 30 vs PAI 6  (
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0.033%) PVP-I 40 vs PAI 8  ( 0.025%)) (Fig.  

4)

 

PVP-I 16 PAI 6

 (Fig.  5)

PVP-I 16 PAI 6

 

   

 
  
Fig.  5.  HCE-T cell  v iabil ity fo l lowing exposure to  PVP-I and PAI for 30,  60, 
120, and 300 sec . 
The mean and standard deviation of  v iable cel l numbers fo llowing treatment 
with 16-fold diluted PVP-I and 6-fo ld diluted PAI for 30–300 sec assessed in 
duplicate ( f ive  separate experiments)  using the CCK8 assay.  **:  P < 0.01 
versus saline (Dunnett’s  multiple  comparison ) 
  

16-fold diluted PVP-I
6-fold diluted PAI
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( P V P - I )  

 ( P V P - I - P )  

 ( PA I )   

 

 

  
Fig.  6.  HCE-T cell  v iabil ity fo l lowing exposure to  PVP-I and PAI and 
solutions with inactivated iodine after  achromatization with sodium 
thiosulfate. 
The mean and standard deviation of  v iable cel l numbers fo llowing treatment 
with various concentrations of  PVP-I , PVP-I-P,  and PAI,  as well as each 
solution achromatized in sodium thiosulfate  for  30 sec  assessed in duplicate  
(f ive separate experiments ) using the CCK8 assay.  **:  P < 0.01, *P < 0.05 
versus saline (Dunnett’s  multiple  comparison ) 
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2 PVP-I

PVP-I

PVP-I

1 mg/mL

 (p<0.01) (Fig. 7) PVP-I

5%

PVP-I

 

 

  

Fig.  7.  HCE-T cell  v iabil ity fo l lowing exposure to  Lauromacrogol for  30sec. 
The mean and standard deviation of  v iable cel l numbers fo llowing treatment 
with various concentrations of  Lauromacrogol for 30 sec assessed in 
duplicate ( f ive  separate experiments)  using the CCK8 assay.  **:  P < 0.01 
versus saline (Dunnett’s  multiple  comparison) 
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Fig.  8.  Effect of  pH on HCE-T Cells .  
 The mean and standard deviation of v iable cell  numbers fo l lowing 30 sec 
exposure to  a pH range of  1 to  7 assessed in duplicate (f ive  separate 
experiments) using the CCK8 assay. ** : P < 0.01, *P < 0.05 versus saline 
(Dunnett’s multiple  comparison)  
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0 300 mOsm/kg

HCE-T 300

mOsm/kg 0 50 100 mOsm/kg

 (p<0.01) (Fig.  9)  

16 PVP-I 6 PAI

13 mOsm/kg 7 mOsm/kg

278 mOsm/kg 240 

mOsm/kg

 

 

 

  
 
 
 
 
 
 
 
 
 
 
Fig.  9.  Effect of  osmotic pressure on HCE-T Cells .  
 The mean and standard deviation of v iable cell  numbers fo l lowing 30 sec 
exposure to  0,  50,  100, 200, 300 mOsm/kg solutions assessed (f ive separate 
experiments) using the CCK8 assay. ** :  P < 0.01 versus saline (Dunnett ’s 
multiple comparison)   
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FFig.  10.  Stabil ity of  adrenaline in irrigating solution.  
Irrigating solutions at pH 7.2 (- - ) ,  pH 7.5 (- -) ,  and pH 8.0 (- -)  
containing adrenaline (1 μg/mL),  or adrenaline injectable  solution (1 mg/mL, 
pH 2.3 5.0)  as a control  were incubated at room temperature for 24 h.  Each 
value was expressed as mean±SD of  three replicates:  *p<0.01 compared with 
initial  amount.  
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0.5 (

) 5 50 500 μg/mL ( 0.1

) 

pH 8.0 6

57.5 57.9 61.2 97.3%  (Fig. 11)  

 

 
FFig.  11.  Effect of  sodium bisulfite  on the stability  of  adrenaline.  

Adrenaline (1 μg/mL) in irrigating solution at pH 8.0 containing various 
concentrations of  sodium bisulfite:  0.5,  5,  50 and 500 μg/mL were incubated 
at room temperature for 6 hours. *p<0.01 
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FFig. 12. Antioxidant mechanism of the catechol  by glutathione .
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