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 กก
กก 

   
 ก 
กก   .    
ก    . ก  
 
 
  ก 
กกก 
  ..  
  (  .  ก)  
 
 กก 
 
   กก 
  (  . ) 
 
  ...  กก 
  (  .  ) 
 
   ก 
  (  . ก ) 
 
   กก 
  (  .  ) 
 
   กกก 
  (  .กกก ) 
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  : ก  ก   

กก (SHORT- AND LONG-TERM EFFECTS OF 

INTRAPROSTATIC INJECTION WITH BOTULINUM TOXIN TYPE A IN MALE 

DOGS) . กก : .... , . ก

 ....ก , 60 . 

 

กกกก 

กกกก 5  กกก

กกก  กก ก 

กกก

ก  กก 

กก  กก  6   

ก กก  100   

0.9% NSS 3  กก 

(   ก  50 )  

 กก  2, 4, 

6, 12, 24, 48  72  กก  ก

กก ก (MRI) 

 30, 60, 90  120  กก

ก  กก ก ก

 กกกกก 

ก  30, 60, 90  120 ก

กก  

 

ก       

 ก   .กก  

กก 2554   .ก   



 

 

 

 

 

Department: Obstetrics Gynaecology and Reproduction Students Signature   

Field of Study: Theriogenology Advisors Signature    

Academic Year:  2011    Co-advisors Signature    

# # 5375558031 : MAJOR   THERIOGENOLOGY 

KEYWORDS : BOTULINUM TOXIN TYPE A / CANINE / PROSTATE 

PINTIRA THIANGTHIENTHAM : SHORT- AND LONG-TERM EFFECTS OF 

INTRAPROSTATIC INJECTION WITH BOTULINUM TOXIN TYPE A IN MALE 

DOGS. ADVISOR : SUPPAWIWAT PONGLOWHAPAN, Ph.D., CO-AVISOR : 

ASSOC. PROF.KAYWALEE CHATDARONG, Ph.D., 55 pp.  

 

            Benign prostatic hyperplasia (BPH) commonly occurs in middle age to older sexually 

intact male dogs. Recently, alternative medical treatment of canine BPH using intraprostatic 

injection of botulinum toxin type A has been reported. However, in terms of animal welfare, it 

remains questionable when applied to clinical use. This study aimed at evaluating short-and 

long-term effect of dogs receiving intraprostatic injection of botulinum toxin type A (BOTOX®). 

Six intact dogs with no clinical signs of BPH were received 100 units of botulinum toxin type A 

by transabdominal intraprostatic injection using ultrasound guidance (50 units of each prostatic 

lobe). Pain scoring, evaluation of white blood cell counts, cortisol concentrations, observation of 

urination behavior before (24 and 12 hours) and at 2, 4, 6, 12, 24, 48 and 72 hours post-

injection were recorded. Short-term effect of botulinum toxin type A on dimension of prostate 

were measured by ultrasound and MRI at 24 hours before injection and 3 after injection. Long-

term effect of botulinum toxin type A on dimension of prostate were measured by ultrasound (at 

30, 60, 90 and 120 days). No significant differences in pain score, inflammation condition, 

stress conditions and urination behavior between before and after injection were found. These 

findings suggested that, during 3 days post-injection, injection of botulinum toxin type A 

intraprostatically caused no acute discomfort/pain to animals. No significant change of prostate 

volume in long-term effect was found. 
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 1 

 

 

 

 กกกก

(Johnston et al., 2001) กกก 80% 

กก 5  (Wiebe and Howard, 2009) กกกก

 (Briganti et al., 2009) กกกกก

ก (Ventura et al., 2002) ก กก   

 (apoptosis) (Isaacs, 1983) กกก

กก  ก

 กก (Najbar-Kaszkiel et al., 1997; 

Ventura et al., 2002) กกกกก  

  (Wiebe and Howard, 2009) 

 กกกก กก

 กก (castration) (Roylance et al., 1995) กก 

 กก  (estrogenic agent)  (progestin) (Ventura et al., 

2002)  Gonadotropin releasing hormone (GnRH) (Johnston et 

al., 2001)  (Kamolpatana et al., 1998) กกก

กกก กก 

  2 ก (Ventura et al., 

2002) ก  5  ก (5α-reductase) 

กกก ก 5α-reductase 

ก (dihydrotestosterone; 

DHT) กกก (Isaacs, 

 



 
 

2 

 

1983; McVary, 2007) กกก 

ก ก

 ก  (Wiebe 

and Howard, 2009)  กกก

กกก ก

กก  

 กกกกก ก

กกก (Johnston et al., 2001) 

 ก ก

กกก ก

 GnRH   (deslorelin)  GnRH agonist ก

กกกกก ก

กกกกก ก

กกกกกก 

(Ponglowhapan and Lohachit, 2010) กก GnRH ก

 (Wiebe and Howard, 2009)   

 ก   (BoNT/A) กกกกก

 (Chuang et al., 2006a; Oeconomou et al., 2008; 

Nishiyama et al., 2009) กกกก BoNT/A กก 

(Chuang et al., 2005) กกกก

กก กก apoptosis กก (Chuang et al., 2008; 

Oeconomou et al., 2008) กกกกกก  BoNT/A 

200  กก กกก กก

กก (Lin et al., 2007)  
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กก BoNT/A กกก 

กกกกก ก

กกก

 ก BoNT/A กก 

กกกกก BoNT/A กก

  72  กกกก

กกก BoNT/A 

กก กกก

ก (magnetic resonance imaging; MRI) กกก 

กกกก

 4  ก 

2.ก 

1.  (72 ) ก  (BoNT/ A)  

กกก กก ก

กก กกกก  

2.  (4 ) ก  (BoNT/A) 

กกก  subclinical BPH 

3. 

 กก  (BoNT/A) 

กกกกกก

ก  
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 2 

 

กก 

กก 

กกก ก

 (Johnston et al., 2001)  

ก ก (fibrous 

tissue) กก (fibromuscular capsule) (Johnston et al., 2001; 

Smith, 2008) กกกกก

ก (stromal component)  (epithelial component) 

ก epithelial  2   (basal epithelial 

cells)  (glandular secretory cells) glandular secretory cells ก

 ก stromal component  epithelial component 

 (androgen) ก  

(testosterone)  (dihydrotestosterone; DHT)  

testosterone ก DHT  5 ก (5 alpha reductase) 

กกกกก (Mirone et al., 

2006) 

กกกกก 

 testosterone กกกก  

DHT กกก (Isaacs, 1983; Clark et al., 

2004) ก DHT  2.4  กก ก 

ก (DNA)  (Isaacs, 1983) กกก

ก (androgen)  (estrogen) กก

 (Mirone et al., 2006) 
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กกกก 

ก ก  (sympathetic)    ก 

(parasympathetic) (Ventura et al., 2002; Smith, 2008) ก 

(sensory nerve) (Oeconomou et al., 2008) ก (sympathetic) 

ก stromal component กกกก 

 epithelial compomnent กกก 

(parasympathetic) (Nadelhaft, 2003) กกก 

(Oeconomou et al., 2008) 

กกก (prostatic fluid) ก

ก (Untergasser et al., 2005; Smith, 2008) ก 

(Sirivaidyapong et al., 1999)  

กก 

กกกกก  

กก กก กกก กก (Smith, 2008) 

กกก ก 

   (Johnston et al., 2001; Untergasser et al., 2005; 

Smith, 2008) กก (Mirone et el., 2006) 

กกก

กก กกกก  

ก androgen (testosterone) กกกก

 DHT ก DHT กก stromal cells 

ก ก epithelial cells (Mirone et 

al., 2006)  
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กก กกกก

 กก  (insulin-like growth 

factors) ก  (transforming growth factor-beta; TGF-beta)     

insulin-like growth factors ก IGF-I, IGF-II (Clemmons et al., 1995) IGF-I

กกก stromal cells  epithelial cells กก

กก (Briganti et al., 2009) TGF-beta  

(homeostasis) กก (Zeng et al., 2004) 

 TGF-beta กก  

TGF-beta กก กกกกก TGF-beta กก

กก  (Untergasser et al., 2005) 

กกกกก -        

(T lymphocyte) ก (Vykhovanets et al., 2005) กกก

ก (cytokine)  

กกกกกกก

กกกก (Briganti et al., 2009) กก

 DHT กก 2-3  (Isaacs, 1983) ก

กก กกก DHT   DHT ก estrogen ก

กกกก (Taske et al., 2002) กก

 estrogen กกกก (Mirone et al., 2006) กกก

กกกก กกก

 กก

กกก (Isaacs, 1983)  

กกกก กกก

กกก ก (Johnston et al., 2001) ก

กก  กก ก
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กกกก

กกก 70% กก sacrum  pubic 

 (Johnston et al., 2000)    

กกกกกก  ก

ก (Ventura et al., 2002) ก ก (GnRH 

agonist) กก กกก 

(Ponglowhapan et al., 2002) กก (Gobello, 2007; 

Ponglowhapan and Lohachit, 2010) กกก GnRH agonist ก

 (Wiebe and Howard, 2009) ก (finasteride) 

 5  ก (5 alpha-reductase) กก

กก (Shibata et al., 2001) ก (finasteride)  ก

กกก  (Smith, 2008)  

กกก apoptosis  (Sirinarumitr et al., 2002) ก

ก  DHT  ก

กกกกก (Johnston et al., 2001) ก

กก กกก

 กกก 

ก กกกก 

ก  

 ก (Botulinum toxin; BoNT) ก Clostridium botulinum 

กก ก (Leippold et al., 2003) BoNT 

กก  7 กก    1      (Jones, 2008) 

BoNT  (BoNT/A)  BoNT  (BoNT/B) กก 

BoNT/A กกก ก BoNT/A ก 
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กก (heavy chain) กก 100 ก (kD)  (light 

chain) ก 50 kD (Cheng et al., 2008) ก 

(disulfide bond) (Yokoyama et al., 2002) BoNT/A กกก 

(Chuang and Chancellor, 2006b; Oeconomou et al., 2008; Nishiyama et al., 2009) 

ก BoNT/A  (target tissue) 

 (Chuang et al., 2005) BoNT/A กกก

ก (US Food and Drug Administration; FDA) (Silva et al., 2008; 2009) ก

กกกก (stabismus) กกกก (muscle spasticity) 

ก (lower urinary tract syntom) 

 (face whinkle) (Binder et al., 1998) 

 กกกกกกก

ก (plasma membrane) กก 

 (SNARE protein) ก-25 (SNAP-25)  (syntaxin) 

 (synaptobrevin) (Sinha et al., 2007) BoNT/A กก 

(Lin et al., 2007) ก-25 (Matak et al., 2011)   

(zinc endopeptidase) ก light chain (Huang et al., 2000) กกก

ก  (acetylcholine) กก (Nakov et al., 

1989; Chuang et al., 2005; 2006a; Oeconomou et al., 2008; Silva et al., 2009) กก

  BoNT/A ก 

กก (Nishiyama et al., 2009) ก

ก BoNT/A กก (cholinergic receptor) (Chuang et al., 

2006a) BoNT/A ก (acetylcholine) ก 

(muscarinic receptor)  กกก 

กกก (Chuang et al., 2006c) 

 (Nishiyama et al., 2009) กกก (Oeconomou 
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et al., 2008; Nishiyama et al., 2009) ก (Oeconomou et al., 2008) 

 BoNT/A (Silva et al., 2008) 

กกกกกก 

(sympathetic) (Johnston et al., 2001) ก (norepinephrine) 

 BoNT/A กก 

กก 3  (ก) กก 

(Chuang et al., 2008) กกกกกกก

กกก (Lin et al., 2007) () 

  (androgen alpha) (Chuang et al., 2008; Oeconomou et al., 2008)  () 

กกกก กก

ก ก BoNT/A กก  (cytoplasm) 

กก (vacuole) ก กก

 (transverse tubule (y-tubule))  (lysosome) ก  

(sarcoplasmic reticulum) ก (Lin et al., 2007) ก

กกกก

กก 

กก   

ก BoNT/A ก

กก (Oeconomou et al., 2008) ก BoNT/A กก

 (Chuang et al., 2005) 

กกก BoNT/A กก

กกก (Oeconomou et al., 2008)  BoNT/A 

กกก 1 ก ก 12 ก

 BoNT/A กกก (Chuang et al., 2005) กก

 BoNT/A กกกกก ก
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 ก 1 ก (Chuang and Chancellor, 

2006b; Nishiyama et al., 2009) 

กก 

กก (magnetic resonance 

imaging; MRI)  T2-weighted imaging ก

 (soft tissue) (Villeirs et al., 2005) ก MRI ก

กก ก (Weidner et al., 2010) ก

ก  (Muntener et al., 2008) ก ก

 (Weidner et al., 2010) 

กกก (H
+

) กก

ก กกก

ก กก T2-weighted 

imaging กกก 

ก (fibromuscular capsule) ก ก T2-

weighted imaging  (Mimata et al., 1999) ก MRI 

กก ก 0.24 กก (Wu 

et al., 2004) กกก ก MRI กก

 กก กกก MRI 

ก T2-weighted imaging  (high signal intensity) กก

กกกกก (Hamm and Krestin 2009) 

กกกกกก (low 

signal intensity) กก (Alonzi et al., 2007) 

กกกก BoNT/A กก 

 กกก กกก
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กกก กกก

ก กก 
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 3 

ก 

ก 

ก 7   ก

 กกกก ก 

 6±0.86 (mean±SEM)  ก 15±1.03 (mean±SEM) กก  

 

1.  

1.1. ก 

กก ก ก ก

ก กก ก 

(ivermec) ก   

1.2. กก 

ก (physical examination) ก ก

 ก  capillary refill time (CRT) 

ก ก ก ก

กก กกกก ก

กกก 

1.3. กกก 

กกก

ก  กกกก (prostatic cyst)  กก 

(prostatic abscess) ก prostatic cyst  prostatic abscess 

กกก กก  prostatic abscess 
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ก 6  กกก 

ก กก (.)= 0.33×ก(กก.)+3.28 (Ponglowhapan 

et al., 2012) กก  กก

ก กก (..)= [(ก××

ก)/2.6]+1.8 (Kamolpatana et al., 2000) กกกก

 กก (Kamolpatana et al., 

2000) กกกกก (Ponglowhapan et al., 

2012) กกก กก 

กกกกกก cyst  abscess 

ก prostatitis  BPH ก (subclinical BPH)  

 กกกกกกก

กกกกกก (subclinical BPH) ก

ก (semen cytology) 

  1  

 ก 

 2  กกก

กกกก  ก

 กก 8/2554 ( 11310084)  

2.  

2.1. กก  กก 

  (acepromazine)  0.01 ก/กก 

   (propofol)  4 ก/กก  ก

กก  (BoNT/A) กก ก

ก ก 

 (dorsal recumbency) ก BoNT/A ก 
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 (ultrasonic transducer)  (Transabdominal ultrasound-guided 

fine needle injection)  26G  1  (NIPRO
®

) ก

กก () กก 

ก (ultrasonic transducer) กก

 ก กกก

ก transverse plane ( 1) 

 BoNT/A  1 ก BoNT/A  100  ก

ก (0.9% normal saline)  3 . ก BoNT/A  ก

กก กก BoNT/A  50  ( 

1.5 .) กกก  กกกก

กกก (Raskin and Meyer, 2009) 

 

 

 

 

 

 

 1  BoNT/A กก ก

กก ก

กก ก) กกก

 transverse plane ) ก กกกก 

 

2.2. กกก 

กก (complete blood count) 

 24  12  กก BoNT/A กก  48  72 

ก  

2.3. ก 
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ก (cortisol)  (Devitt et 

al., 2005)  24  12 กก BoNT/A 

กกกกก  

2, 4, 6, 12, 24  48   กกก

 (intravenous catheter) กก BoNT/A กก 

กก กก

 -80   ก        

   (chemiluminescent microparticle immunoassay) ก

ก กกกก  stress 

leukogram ก กก neutrophil (neutrophillia) 

ก 51-84%  lymphocyte (lymphopenia) ก 8-38% ก

 eosinophil (eosinophenia) ก 0-9% ก 2, 4, 6, 

12, 24  48   กกก

ก stress leukogram 

2.4 ก (Pain Scoring) 

กกกก BoNT/A 

กก ก  Colorado State 

University Veterinary Medical Center Canine Acute Pain Score (ก ) ก 

2  ก  24  12 กก BoNT/A 

ก 2, 4, 6, 12, 24, 48  72   ก

กกกกก ก 20  

 0 ()  4 () ก

ก 2 ก 2, 3  4 

  (tramadol)  4 ก/กก   

2.4. กกก 
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กกกกก BoNT/A 

กกกก ก ก 3 ก กก ก

กก ก ก 

ก 20 กกก กก

 

2.5. ก (Urinalysis)  

 24 ก  72  กก 

catheter (feeding tube)   ก ก

ก- (pH)  ก    nitrite bilinogen 

urobilinogen  Combur Test
®

M (Roche company, Mid Glamorgan, 

UK)             

2.6. กกก 

กกก ก

 (prepuce) ก (Ruel et al., 1998; Kamolpatana et al., 2000)  

ก (ultrasonic transducer) ก

ก กก ก 

 ก กก ก ก  ก 

( 2)  24 กก BoNT/A  72  4  8  

 12   กกก กก 

(..) = [(ก××ก)/2.6]+1.8 (Kamolpatana et al., 2000) ก

กกก 2  ก 

2.7. กกกก (MRI) 

 ก MRI  (diazepam)  0.2 ก/

กก  กกก (propofol) 4 ก/กก 
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 ก (propofol)  

กกก ก ( 3) 

 ก กก 

pelvic coil ก ( 4)  กกกก MRI 

ก 3 plane  sagittal plane, coronal plane  transverse plane ( 5)  

MRI   1.5 Tesla MR scanner (Magnetom Symphony, Seimen, Erlangen, Germany) 

 repetition time (TR)  echo time (TE)  3000-4100  70-100  (ms) 

 ก section  3  กก

กก กก ก ก

ก sagittal plane ( 6ก)  กก coronal 

plane ( 6) ก กก transverse plane ( 6) 

กกก  (high 

signal intensity) กกก กก

กก กก 24 

กก BoNT/A  72   2 ก 

 

 

 

 

 

 

 

 2 กกกก  ก  Sagittal plane; L 

 (length) กก    Transverse plane; W  ก  

(width) กก RD  กกก (right depth)  LD  

กกก (left depth) 

ก  

W 

RD LD 

L 



 
 

18 

 

 

 

 

 

 

 

 

 3 ก propofol กก 

 

 

 

 

 

 

 

 

 

 

 4 ก MRI ก;  MRI ก ; 

 กก pelvic coli     

 

  

 

 

 

 

 

 

 

 

 

 5  plane  ก;  sagittal plane, ;  coronal plane, ; 

 transverse plane (  http://www.doginfomat.com) 

ก 

 

 

 

DVM 

16.67×R 

= Dose propofol (mg/kg) 

D= Dose propofol (µg/min)  

  = 200 µg/ 

V= Volume normal saline 

  = 100 ml 

M= Body weight  

R= Rate fluid 

   = 60 / 

ก  
Pelvic coil 
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 6  (ก: sagittal plane, : coronal plane, : transverse plane) 

กกก MRI (L; Length, D; Depth, RL; Right Length, LL Left 

Length, W; Width, RD; Right Depth, LD; Left Depth) 

ก   

 ก SPSS Version 17 ก 

1. ก ANOVA  p  ≤  0.05 

1. กกกก 4   

ก BoNT/A  24, 12   48, 72   

2.   

  ก 24  12   2, 4, 6, 12, 24  48   

2. ก Pair T-Test  p  ≤  0.05 

1. กกก 24   72  

ก 24  60  

 plane  ก MRI  

1.1 ก sagittal plane 

1.2 กก sagittal plane 

1.3 กก coronal plane 

1.4 ก coronal plane 

1.5 ก coronal plane 
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L 
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1.6 กก transverse plane 

1.7 กก transverse plane 

1.8 กก transverse plane 

2. กกก 24   72  

  plane  ก  

2.1 ก sagittal plane 

2.2 กก transverse plane 

2.3 กก transverse plane 

3. กก Kruskal-Wallis  

 p  ≤  0.05 

กกก 24   30, 60, 90  

120  ก subclinical BPH  plane 

 ก  

3.1 ก sagittal plane 

3.2 กก transverse plane 

3.3 กก transverse plane 

 
 
 
 
 
 
 
 
 
 
 
 



 
 

21 

 

 4 

 

กก 

1. กก  กก 

1.1. กกก 

 (complete blood count)  12  24 

 กกก  (BoNT/A) กก  48  72 

 ก ก 

   ก 

  (neutrophil)  กก 

(6,000-17,000 cells/µL,  51-84 ) กก

 (P=0.087, P=0.216 ) ก  

1.2.  

 (cortisol)  12  24  กก 

BoNT/A กกกกก BoNT/A 

กก 2, 4, 6, 12, 24  48   

กกก ( 7)  0.28-4.4mg/dL กกก

 Devitt  2005 ก  5-11 µg/dL

ก กก 

(P=0.158) ก stress leukogram กก 

ก neutrophil (neutrophillia), ก lymphocyte (lymphopenia) 

 eosinophil (eosinophenia)   1  

leukocyte  (leukocytosis)   2, 4  6  ก BoNT/A 

กก ก neutrophil, lymphocyte  eosinophil 

(ก )  



 
 

22 

 

 

 

 7 ก 6  ก 

BoNT/A  0 ก 

1.3. ก 

กกก กก BoNT/A 

กก ก ก 

Colorado State University Veterinary Medical Center Canine Acute Pain Score 

(ก )  กกกก

ก  ก ก

กก กกก 0 กกก

ก  

1.4. กก 

กกกกกก BoNT/A 

กกกกก 3  กกก

กก  ก ก

 กก  

1.5.  

กก 24  72 

 กกก ก

3.53±0.82 

2.08±0.67 

1.13±0.47 

1.27±0.79 

1.05±0.77 

1.66±0.64 1.88±0.97 
1.48±0.47 

2.01±0.97 
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ก 2  4  

 กกกก  ก  

1.6. กกกก 

ก. กก 72   

กกกก MRI ก BoNT/A 24  

ก 72  กก sagittal plane 

กก sagittal plane กกก 

 ก coronal plane ก 

coronal plane ก ก coronal plane 

ก 3   (p<0.001) กก

ก transverse plane ก transverse plane ก

 ก  (p<0.001) 

 1 กกก 8  

 

  

 

 

 

 

 

 

 8 กกก sagittal plane (ก), coronal plane ()  transverse 

plane () ก BoNT/A 24  ()  BoNT/A 72  () กก

 

ก   
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 1 กก (mean ±SEM) ก 24  72  

 

ก 

mean±SEM 

 60 

 mean±SEM 

ก

 (p) 

ก

 

 Sagittal 

plane 

3.56±0.303 3.39±0.255 0.82  

ก Sagittal 

plane 

2.69±0.132 2.66±0.130 0.612  

 

 coronal 

plane 

3.21±0.30 3.15±0.32 0.411  

 

 coronal 

plane 

3.33±0.32 3.17±0.33 0.051  

ก 

coronal plane 

2.9±0.13 3.19±0.154 <0.001  

ก 

transverse plane 

2.79±0.17 2.72±0.167 0.171  

ก 

transverse plane 

2.75±0.20 2.67±0.18 0.163  

ก 

gransverse plane 

3.05±0.11 3.22±0.13 <0.001  

 

. กกกกก 

 กกกกกกก ( 

9) ก 24  ก 72  กก 

high signal intensity กก  

intensity กกก  

1.7. กกก 

กกกก 24  72  

กกก transverse plane ก sagittal plane 

ก  
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 9 กกกกก ก; Coronal plane ก

 ; Coronal plane , ก; กกก

กก 

2. กก  กก 

ก 6  กก

 (Kamolpatana et al., 2000) กก

กก (Ponglowhapan et al., 2012) กก

 subclinical BPH ( 4) ก 3   suclinical BPH 

 3  

2.1. ก 

กกกกกกกก

กกกก 3  

ก. กกกก MRI 

 24 ก 60  

กก ก sagittal plane ก coronal plane 

 (p=0.001, p=0.022, p<0.001 ) ก  ก 

transverse plane  sagittal plane  (p=0.035, p=0.001 

 p<0.001) กก transverse plane  coronal plane 

ก  
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 (p<0.001  p<0.001 )  2 ก 

 กก ( 10) 

 

 2 กกก (mean ±SEM) ก 24  60  

 

ก 

mean±SEM 

 60 

 mean±SEM 

ก

 (p) 

ก

 

 Sagittal 

plane 

2.86±0.09 2.6±0.05 0.001  

ก Sagittal 

plane 

1.98±0.06 2.27±0.04 <0.001  

 

 coronal 

plane 

2.52±0.12 2.3±0.06 0.022  

 

 coronal 

plane 

2.65±0.07 2.29±0.08 <0.001  

ก 

coronal plane 

2.33±0.07 2.72±0.08 <0.001  

ก 

transverse plane 

1.97±0.07 2.08±0.08 0.035  

ก 

transverse plane 

1.81±0.07 2.01±0.08 0.001  

ก 

gransverse plane 

2.52±0.09 2.77±0.06 <0.001  

 

 

. กกกก 

กกก  24 

 กก 3, 30, 60, 90  120  ก sagittal plane 

กกก transverse plane กก 

ก 
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 10 MRI กกก 24   60  ก 

 sagittal plane (A), coronal plane (B),  transverse plane (C) ก BoNT/A 24  

()  BoNT/A 72  () กก ก กกก

ก 

2.2.  subclinical BPH 

กก subclinical BPH กก

กกกกกก subclnical 

BPH  3  

ก. กกกก MRI 

ก 24  60  ก sagittal 

plane ก coronal plane  

(p<0.001  p<0.001) กก transverse plane  กก 

sagittal plane  (p<0.001  p<0.001) กก 

coronal plane  กก transverse plane ก

  3 ก ก ( 11)  

. กกกก 

ก   
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กกก  24 

 กก 3, 30, 60, 90  120  ก sagittal plane 

กกก transverse plane กก 

ก  

 3 กก subclinical BPH (mean ±SEM) ก 24 

 60  

 

ก 

mean±SEM 

 60 

 mean±SEM 

ก

 (p) 

ก

 

 Sagittal 

plane 

4.27±0.14 4.69±0.17 <0.001  

ก Sagittal 

plane 

2.47±0.03 2.95±0.07 <0.001  

  

coronal plane 

3.48±0.17 4.09±0.2 <0.001  

  

coronal plane 

3.68±0.18 4.26±0.2 <0.001  

ก coronal 

plane 

3.24±0.12 3.17±0.07 0.53  

ก 

transverse plane 

2.5±0.61 2.8±0.88 <0.001  

ก 

transverse plane 

2.4±0.06 2.7±0.09 <0.001  

ก gransverse 

plane 

3.26±0.1 3.16±0.049 0.191  

 

2.3. กก 

กกกกก 24  

 3, 30, 60, 90  120  กกกก

กก (Kamolpatana et al., 2000) ก  
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ก กก  4 

กกก 

 

 

 

 

 

 

 

 

 

 11 MRI กกก 24  60   

subclinical BPH  plane  sagittal plane (ก), coronal plane (),  transverse plane () ก

 BoNT/A 24  ()  BoNT/A 72  () กก 

ก กกกก  

 4 กก (..) กก   

  ก 

ก     

24  3  30  60  90  120   

1 2 15 9.68 9.89 6.85 6.53 6.62 10.3 Normal 

2 8 17 31.96 28.06 23.70 22.80 37.87 26.75 Sub BPH 

3 6 12 7.43 6.33 7.62 8.16 7.65 5.36 Normal 

4 8 12 6.77 8.43 6.62 6.44 9.31 7.26  Normal 

5 8 16 16.54 20.77 17.84 15.23 14.92 15.49 Sub BPH 

6 8 18 11.10 12.61 14.17 15.02 10.74 14.24 Sub BPH 

 
 
 
 

ก   

*Sub BPH= subclinical BPH 
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 5 

  

   

กก  กก 

 กกกก

กก (acute inflammation)  ก

 ก (6,000- 17,000 

cell/µL)  กกกก กก

กก 

กกกก (Porth, 

2010) กกกก 

ก ก BoNT/A กกกกก

กกก  

กกก stress 

leukogram ก neutrophil, lymphocyte  eosinophil ก 

2, 4, 6, 12, 24  48  BoNT/A ก 

 stress leukogram กกก ก

 (stress leukogram) ก กกก 

กก (central nervous system; CNS) กก

กกก (adrenal cortex) (Burke et al., 2005) ก

กกกก stress leukogram ก 

neutrophil (neutrophilia)  lymphocyte (lymphopenia)  eosinophil 

(eosinipenia) กก   neutrophil, lymphocyte 

 eosinophil กกก

 ก BoNT/A กก
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 ก (discomfort) กก

 Colorado State 

University Veterinary Medical Center Canine Acute Pain Score กก

ก กก

ก 20   0 ก กก

กก BoNT/A  72 ก กกกก ก

กกกกก

ก BoNT/A กก  

 กกกกก 72 ก

ก กกกกก ก 

กกกกก  ก 

กก  กก 

 กก BoNT/A กก

กก กก 

กก BoNT/A ก (Chuang et 

al., 2005) กกกก (dose)  (Huang et al., 

2000)  BoNT/A กกก  100 

 กกกกก 39 /กก (Lin, 

2007)  2   2  4 ก

กกกกกกก

 (doxycyclin) กกกก 

กกกก MRI กก BoNT/A 24 

 72   BoNT/A กกก 

กกกกก transverse  coronal plane ก

กกก MRI กก (signal 
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intensity) กกก กกก (high 

signal intensity) ก MRI (Hamm and Krestin, 2009) กก

กกกก BoNT/A กก 

signal intensity กก กกก MRI ก

กกก high signal intensity (Semelka, 2011) ก

กก กก

 72  ก high signal intensity  กก 

BoNT/A กกกกกกก 

กกกกกกก กก

 BoNT/A  3  กก 

กกกกกก MRI ก

กกกกกก 

กกก กกกก

 กกก

ก  

กก 1  ( 1)  leukocyte  (leukocytosis) 

 2, 4 ,6 ก neutrophil, lymphocyte eosinophil 

 0.7, <0.1, 0.6 mg/dL  2, 4, 6  

กกก กกก leukocytosis กกก

 (stress luekogram) กก lymphocyte 

กกกก  MRI ก

ก MRI ก 3  12, 24, 48 

กกกกกกก

 กกก กก 

doxycyclin  14  
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กก  กก 

 กกกก MRI ก  subclinical 

BPH กก 60  ก

ก กกกกก

กก (Kamolpatana et al., 2000) ก 

24   30, 60, 90  120   ก

 กกก Mostachio  2010 ก 

BoNT/A (Dysport
®

) 500  กกกก BPH 

กกก 4 กกก 

Mostachio  2010 กกก ก() 

กก  BoNT/A ก (BOTOX
®

  Dysport
®

)  1  

 BOTOX
®

 ก 3  Dysport 
® 

(Mahajan and Brubaker, 2007) 

กกกกกกก Mostachio 

 2010 กกก  BoNT/A  ก

กกกก BoNT/A  ก

 Brisinda  2011 ก ก BoNT/A 

กก ก BoNT/A ก

 BoNT/A กกกก ก BoNT/A 

กก BoNT/A  กก

ก BoNT/A  

 กกกก MRI กกก 

กกก  MRI กก ก

ก  subclinical BPH ก MRI ก

 กกกก กก MRI 

กก 3  กก 
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 ก 2  

กก กกก

ก ก MRI  

กกกก 

 

กกกก BoNT/A กกกกกก 

  ก BoNT/A  BoNT/A 

กกกกกกกก

ก subclinical BPH  กก

 16   BoNT/A ก

กกกกก

 BoNT/A  กกกก 

ก กก ก

ก กกกก BoNT/A กกก

ก BPH  กกก

  ก กก กก

ก ก

ก 
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ก ก 

   

Botulinum toxin type A BOTOX
 

 ALLERGAN
®

, USA 

Acepromazine Sedastress
®

, Farvet, Holland 

Tradadol hydrochloride Tramache
®

 Harson Laboratoies, India  

Diazepam Diapam
®

  

Propofol  Propofol-
®

Lipuro 1%, B.Braun, Germany 

Urinalysis test  Combur-test
®

 strip test, Roche 

ก Magnetom Symphony, Seimen, Erlangen, 

 Germany 

 LOGIQ
®

 5 Pro, Sony, Japan 
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ก  

Colorado State University Veterinary Medical Center Canine Acute Pain Scale  

(Gaynor and Muir III et al., 2009) 

Rescore when awake       Animal is sleeping, but can be abused- Not evaluated for pain 

        Animal cant be aroused, check vital sign, assess therapy 

Pain Score Psychological & behavioral Response to palpation Body tension 

0 1.Comfortable when resting 

2.Happy, content 

3.Not bothering wound or surgery site  

4.Interested in or curious about 

surroundings 

Nontender to palpation of 

wound or surgery site, or to 

palpation elsewhere 

Minimal 

1 1.Content to slightly unsettled or 

restless 

2.Distracted easily by surroundings 

Reacts to palpation of wound, 

surgery site, or other body 

part 

by looking around, flinching, 

or whimpering 

Mild 

2 1.Looks uncomfortable when resting. 

2.May whimper or cry and may lick or 

rub wound or surgery site when 

unattended 

3.Droopy ears, worried facial 

expression (arched eye brows, 

darting eyes) 

4.Reluctant to respond when 

beckoned 

5.Not eager to interact with people or 

surroundings 

Flinches, whimpers cries, or 

guards/pulls away 

Mild to 

Moderate 

Reassess 

analgesic 

plan 

3 1.Unsettled, crying, groaning, biting 

or 

1.May be subtle (shifting eyes 

or increased respiratory rate) 

Moderate 

Reassess 
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chewing wound when unattended 

2.Guards or protects wound or 

surgery site by altering weight 

distribution (i.e., limping, shifting body 

position) 

3.May be unwilling to move all or part 

of body 

if dog is too painful to move 

or is stoic 

2.May be dramatic, such as a 

sharp cry, growl, bite or bite 

threat, and/or pulling away 

analgesic 

plan 

4 1.Constantly groaning or screaming 

when unattended 

2.May bite or chew at wound, but 

unlikely to move 

3.Potentially unresponsive to 

surroundings 

4.Difficult to distract from pain 

1.Cries at non-painful 

palpation (may be 

experiencing allodynia, 

wind-up, or fearful that pain 

could be made worse) 

2.May react aggressively to 

palpation 

Moderate to 

Severe 

May be rigid 

to 

avoid painful 

movement 

Reassess 

analgesic 

plan 
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ก  

กก 

1. กก 
1. กกก 

 

 1  MRI กกก 24  ()  3  ()  

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

ก 
  
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 2  MRI กกก 24  ()  3  (ก) 

 60  ()  

 

 

 

 
  

 
 

 

 

 
 
 

 

 

 

 

 

 

 

 

ก 
  
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 3  MRI กกก 24  ()  3  (ก) 

 60  ()  

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

After No3 

  ก 
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2. กก

กก 

 

 1  MRI กกก 24  ()  3  ()  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ก  

 
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 2  MRI กกก 24  ()  3  ()  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ก 
  
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 3  MRI กกก 24  ()  3  ()  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ก   



 
 

52 

 

2. กก 

 1 ก BoNT/A  1 

 1 ก BoNT/A 24   BoNT/A 72  

pH 7 6 

Protein  Negative Negative 

Glucose Negative Negative 

Ketone Negative Negative 

Blood Negative Negative 

Leucocyte Negative Negative 

Nitrite Negative Negative 

Urobilinogen Negative Negative 

Bilirubin Normal Normal 

 

 

 2 ก BoNT/A  2 

 2 ก BoNT/A 24   BoNT/A 72  

pH 8 9 

Protein  +1 +1 

Glucose Negative Negative 

Ketone Negative Negative 

Blood +4 +4 

Leucocyte +1 +1 

Nitrite Negative Negative 

Urobilinogen Neg Neg 

Bilirubin Normal Normal 

 

 

 



 
 

53 

 

 3 ก BoNT/A  3 

 3 ก BoNT/A 24   BoNT/A 72  

pH 7 7.5 

Protein  Negative Negative 

Glucose Negative Negative 

Ketone Negative Negative 

Blood Negative Negative 

Leucocyte Negative Negative 

Nitrite Negative Negative 

Urobilinogen Negative Negative 

Bilirubin Normal Normal 

 

 

 4 ก BoNT/A  4 

 4 ก BoNT/A 24   BoNT/A 72  

pH 9 9 

Protein  +1 +1 

Glucose Negative Negative 

Ketone Negative Negative 

Blood +4 +4 

Leucocyte +1 +1 

Nitrite Negative Negative 

Nitrite Negative Negative 

Urobilinogen Negative Negative 

Bilirubin Normal Normal 
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 5 ก BoNT/A  5 

 5 ก BoNT/A 24   BoNT/A 72  

pH 5 5 

Protein  +1 +1 

Glucose Negative Negative 

Ketone Negative Negative 

Blood Negative Negative 

Leucocyte Negative Negative 

Nitrite Negative Negative 

Urobilinogen Negative Negative 

Bilirubin Normal Normal 

 

 

 7 ก BoNT/A  6 

 6 ก BoNT/A 24   BoNT/A 72  

pH 7 6 

Protein  Negative Negative 

Glucose Normal Normal 

Ketone Negative Negative 

Blood Negative Negative 

Leucocyte +2 +2 

Nitrite Negative Negative 

Urobilinogen Negative  Negative  

Bilirubin +1 +1 

 

 

 

 



 

 

 

 1 ก BoNT/A กก 1 

 
 WBC 

5.4-15.3 
(×103)/ µl 

Neutrophil 

(51-84%) 
Eosinophil 

(0-9%) 
Lymphocyte 

(8-38%) 
Monocyte 

(1-9%) 
SGPT 

(4-91) 
ALP 

(3-60) 
BUN 

(7-26) 
Creat. 

(0.6-1.4) 
RBC 

5.2-8.06 
(×106) 

Hemoglobin 

(12.4-19.1) 

Hct 

(29.8-57.5) 
Plt. 

160-525 
(×103) 

ก () 

24 16 76 1 15 8 38 92 17 1.2 6.54 15 47 228 
12 12.2 71 2 19 8 44 91 16 1.3 6.43 15 48 235 

 () 

2 20.2 75 7 12 6 40 97 23 1.1 5.59 14 43 221 
4 19.0 74 5 15 6 42 108 32 1.1 6.14 15 44 219 
6 18.8 73 6 14 7 42 107 34 1.1 5.88 14 42 203 
12 15.6 68 - 25 7 31 109 19 1.0 6.38 15 46 187 
24 15.9 68 1 24 7 46 112 20 1.0 6.08 14 43 187 
48 11.8 65 9 20 6 47 104 14 1.2 6.58 15 46 187 

 
 
 
 
 



 

 

 2 ก BoNT/A กก 2 

 

. 

WBC 

5.4-15.3 
(×103)/ µl 

Neutrophil 

(51-84%) 
Eosinophil 

(0-9%) 
Lymphocyte 

(8-38%) 
Monocyte 

(1-9%) 
SGPT 

(4-91) 
ALP 

(3-60) 
BUN 

(7-26) 
Creat. 

(0.6-1.4) 
RBC 

5.2-8.06 
(×106) 

Hemoglobin 

(12.4-19.1) 

Hct 

(29.8-57.5) 
Plt 

160-525 
(×103) 

ก () 

24 8.25 72 8 12 8 29 57 10 0.6 7.5 18 57 331 
12 8.87 64 8 18 10 37 50 10 0.8 6.96 16 55 261 

 () 

2 6.77 65 8 18 9 28 61 17 0.6 4.7 11 36 159 
4 7.76 66 9 15 10 29 72 26 0.6 4.13 11 31 478 
6 7.98 66 8 15 11 31 67 26 0.6 4.82 12 36 396 
12 7.3 63 9 18 10 36 74 14 0.6 6.81 17 51 333 
24 9.32 67 1 20 12 36 76 14 0.6 5.4 14 41 474 
48 7.21 66 5 20 9 36 47 12 0.7 6.23 13 47 160 

 
 
 
 
 
 



 

 

 3 ก BoNT/A กก 3 

 

. 

WBC 

5.4-15.3 
(×103)/ µl 

Neutrophil 

(51-84%) 
Eosinophil 

(0-9%) 
Lymphocyte 

(8-38%) 
Monocyte 

(1-9%) 
SGPT 

(4-91) 
ALP 

(3-60) 
BUN 

(7-26) 
Creat. 

(0.6-1.4) 
RBC 

5.2-8.06 
(×106) 

Hemoglobin 

(12.4-19.1) 

Hct 

(29.8-57.5) 
Plt. 

160-525 
(×103) 

ก (.) 

24 13.1 66 4 24 6 83 98 21.2 0.7 6×106 16 48 330 
12 17.7 79 - 10 11 97 30 11.6 0.5 6×106 16 49 388 

 (.) 

2 clot 114 101 14 0.7 clot 
4 10.7 76 - 16 8 118 97 19 0.7 6×106 14 43 271 
6 11.5 76 - 20 4 110 101 21.7 0.7 5×106 14 41 229 
12 12.4 74 - 19 7 101 97 15.1 0.7 6×106 14 43 145 
24 12.8 76 - 16 8 79 84 16.7 0.8 5×106 14 42 140 
48 11 75 - 21 4 84 86 15.7 0.8 4×106 10 32 130 

 
 
 
 
 
 



 

 4 ก BoNT/A กก 4 

 
. WBC 

5.4-15.3 
(×103)/ µl 

Neutrophil 

(51-84%) 
Eosinophil 

(0-9%) 
Lymphocyte 

(8-38%) 
Monocyte 

(1-9%) 
SGPT 

(4-91) 
ALP 

(3-60) 
BUN 

(7-26) 
Creat. 

(0.6-1.4) 
RBC 

5.2-8.06 
(×106) 

Hemoglobi

n 

(12.4-19.1) 

Hct 

(29.8-57.5) 
Plt. 

160-525 
(×103) 

ก (.) 
24 12.5 68 5 14 13 83 251 18.6 0.6 6 16 48 508 
12 12.9 82 - 13 5 130 84 17.5 0.8 6 15 45 174 

 (.) 

2 12.2 72 7 12 9 82 320 10.2 0.5 5 13 40 427 
4 14.5 77 - 13 10 80 310 14.6 0.5 5 13 40 219 
6 15.5 73 6 11 10 79 315 16.5 0.5 6 14 43 449 
12 15.4 76 - 13 11 83 346 13.2 0.5 6 14 43 417 
24 14.9 76 - 12 12 73 299 11.1 0.6 6 14 45 428 
48 11.6 73 - 16 11 71 304 10.3 0.6 3 8 24 397 

 
 
 
 
 
 
 



 

 
 5 ก BoNT/A กก 5 

 

 

WBC 

5.4-15.3 
(×103)/ µl 

Neutrophil 

(51-84%) 
Eosinophil 

(0-9%) 
Lymphocyte 

(8-38%) 
Monocyte 

(1-9%) 
SGPT 

(4-91) 
ALP 

(3-60) 
BUN 

(7-26) 
Creat. 

(0.6-1.4) 
RBC 

5.2-8.06 
(×106) 

Hemoglobin 

(12.4-19.1) 

Hct 

(29.8-57.5) 
Plt. 

160-525 
(×103) 

ก (.) 

24 12.6 79 1 15 5 30 105 16 0.6 6.73 15 47 463 
12 14.5 82 2 10 6 36 129 9 0.6 6 13 43 432 

 (.) 

2 14.0 78 6 10 6 32 121 10 0.6 5.39 12 37 367 
4 12.6 79 6 9 6 33 117 12 0.7 5.32 12 37 262 
6 14.8 80 4 10 6 34 125 15 0.7 5.10 12 35 238 
12 14.8 81 2 11 6 37 126 5 0.6 6.05 13 39 238 
24 14.9 82 1 11 6 39 123 5 0.6 6.29 14 43 348 
48 11.4 77 3 15 6 26 83 2 0.8 5.53 13 40 312 

 
 
 
 
 
 



 

 

 

 6 ก BoNT/A กก 6 

 

 

WBC 

5.4-15.3 
(×103)/ µl 

Neutrophil 

(51-84%) 
Eosinop

hil 

(0-9%) 

Lymphoc

yte 

(8-38%) 

Monocy

te 

(1-9%) 

SGPT 

(4-91) 
ALP 

(3-60) 
BUN 

(7-26) 
Creat. 

(0.6-
1.4) 

RBC 

5.2-8.06 
(×106) 

Hemoglo

bin 

(12.4-19.1) 

Hct 

(29.8-57.5) 
Plt. 

160-525 
(×103) 

ก (.) 
24  12.4 72 8 14 6 21 86 16 0.8 7.08 15 47 310 
12  13.7 81 2 10 7 29 101 12 0.8 7.04 15 50 239 

 (.) 

2  14.7 85 1 8 6 26 113 8 0.7 5.48 12 37 167 
4  13.5 84 3 7 3 30 115 12 0.9 6.13 14 41 223 
6  14.0 85 3 7 5 35 121 12 0.8 5.47 12 36 184 
12  13.3 79 3 10 8 46 139 11 0.8 6.09 13 40 146 
24  11.5 78 4 11 7 47 146 11 0.8 6.29 14 42 126 
48  11 75 5 11 7 35 120 11 0.8 6.3 14 42 110 
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 

 

    ก 1  .. 2528  

 กก ก 

 กก 2552 ก ก

 ก  

ก  ก กก 2553 

 90  ก  
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