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Abstract  

Aim : Alzheimer's disease is one of the most common neurodegenerative disorders, 

characterized by amyloid-beta accumulation, neuroinflammation, and cognitive decline. 

Neuroinflammation, mediated by the activation of microglia and the release of pro-

inflammatory cytokines, plays a key role in disease progression. Aerobic exercise, as a non-

pharmacological intervention, can effectively improve brain function by modulating immune 

responses and increasing anti-inflammatory cytokines. The aim of the present study was to 

investigate the effect of eight weeks of aerobic exercise on serum levels of Interleukin-4 (IL-

4) and Interleukin-10 (IL-10) and cognitive function in a rat model of Alzheimer's disease 

induced by scopolamine. This study is the first to show that aerobic exercise can 

simultaneously increase two key anti-inflammatory cytokines, IL-4 and IL-10, thereby 

restoring immune balance in favor of an anti-inflammatory and neuroprotective environment 

in an Alzheimer's disease model. Methods: Thirty male Wistar rats were randomly assigned 

to three groups: healthy control, Alzheimer's, and Alzheimer's with aerobic exercise. In the 

Alzheimer's groups, an Alzheimer's-like model for inducing memory and learning 

impairment was created via intraperitoneal injection of scopolamine (3 mg per kg of body 

weight) for 14 days. The exercise group trained on a treadmill for eight weeks (five sessions 

per week), with weekly gradual increases in both speed and running duration.  After the 

intervention, cognitive function was assessed using the Morris water maze test, and serum 

levels of IL-4 and IL-10 were measured by ELISA. Results: The results showed that aerobic 

exercise led to a significant increase in the levels of IL-4 and IL-10 in the trained Alzheimer's 

group (p<0.05), and the cognitive function of these animals improved compared to the non-

trained Alzheimer's group (p<0.001). Conclusion:  Aerobic exercise, by increasing anti-

inflammatory cytokines and improving cognitive function, can be used as an effective non-

pharmacological strategy to reduce neuroinflammation and protect the brain against 

Alzheimer's-related degeneration. 
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Extended abstract  

Background 

Alzheimerôs disease (AD) is the most prevalent form of dementia in older adults, accounting for nearly 70% of dementia 

cases worldwide. It is characterized by progressive cognitive decline, memory impairment, and behavioral disturbances, 

resulting in substantial psychological, social, and economic burdens. Neuropathologically, AD is defined by extracellular 

amyloid-ɓ plaque accumulation, intracellular hyperphosphorylated tau tangles, synaptic dysfunction, and neuronal loss. 

Recent evidence indicates that neuroinflammation plays a central role in the initiation and progression of AD. Chronic 

activation of microglia and astrocytes leads to excessive release of pro-inflammatory cytokines such as IL-1ɓ, IL-6, and 

TNF-Ŭ, which exacerbate oxidative stress, impair synaptic plasticity, and disrupt the bloodïbrain barrier. In contrast, anti-

inflammatory cytokines, including interleukin-4 (IL-4) and interleukin-10 (IL-10), exert neuroprotective effects by 

regulating immune responses and maintaining neural homeostasis.  Given the limitations of pharmacological treatments, 

aerobic exercise has been proposed as an effective non-pharmacological intervention for modulating inflammatory 

pathways and improving cognitive function. Therefore, this study aimed to investigate the effects of eight weeks of 

aerobic exercise on serum levels of IL-4 and IL-10, as well as spatial memory performance, in male Wistar rats with 

scopolamine-induced Alzheimerôs disease. 

  

Methodology 

Thirty adult male Wistar rats (8 weeks old, 250ï300 g) were randomly assigned to three groups: healthy control, 

Alzheimerôs disease group receiving scopolamine (SCO), and Alzheimerôs disease group undergoing aerobic training 

(SCO+T). Alzheimer-like cognitive impairment was induced by intraperitoneal injection of scopolamine (3 mg/kg/day)  
for 14 consecutive days, while the control group received normal saline.  The aerobic training program was conducted for 

eight weeks, five sessions per week, using a motorized treadmill. Each training session consisted of a warm-up, a main 

exercise phase, and a cool-down, with running speed gradually increased from 10 to 20 m/min and duration from 10 to  
30 minutes over the intervention period.  Spatial learning and memory were assessed at the end of the protocol using the 

Morris water maze test. Blood samples were collected to measure serum IL-4 and IL-10 concentrations using ELISA kits. 

Experimental design 

Animals were housed in standard polyethylene cages under controlled environmental conditions, including a temperature 

of 20ï22 °C, a 12:12-hour lightïdark cycle, relative humidity of 55ï65%, and adequate ventilation. All rats had free 

access to standard laboratory chow and water throughout the study period.  Body weight was recorded at the beginning 

and end of the experiment using a digital scale. During the familiarization period and throughout the intervention, animals 

were monitored daily to ensure health status and adaptation to the treadmill protocol. 

Training protocol  

Rats in the training group were subjected to an aerobic exercise program on a motorized treadmill five days per week for 

eight weeks. Each session included three phases: 

1. a warm-up period (5 minutes at low speed), 

2. a main running phase with progressive increases in speed and duration, and   

3. a cool-down phase (5 minutes at reduced speed). 

Exercise intensity was gradually increased to achieve moderate aerobic workload, ensuring adaptation and 

minimizing stress. 

Statistical analysis 

Data were expressed as mean ± standard deviation. Normality of data distribution was confirmed using the ShapiroïWilk 

test. One-way analysis of variance (ANOVA) was used to examine differences among groups, followed by LSD post hoc 

tests for pairwise comparisons. Statistical analyses were performed using SPSS software (version 27), and significance 

was set at p < 0.05. 

Results 
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The results revealed significant differences among groups in serum IL-4 levels (F(2,18)=1558.97, p<0.001). Scopolamine 

administration significantly reduced IL-4 levels compared with the control group (p<0.001), whereas aerobic training 

significantly increased IL-4 concentrations in the SCO+T group compared with the untrained Alzheimerôs group 

(p<0.001).  Similarly, IL-10 levels differed significantly among groups (F(2,18)=237.60, p<0.001). Rats in the 

Alzheimerôs group exhibited significantly lower IL-10 levels than controls (p<0.001), while aerobic exercise significantly  
elevated IL-10 levels relative to the SCO group (p<0.05).  Behavioral assessments showed significant improvements in 

spatial memory performance in the trained Alzheimerôs group. Escape latency and traveled distance in the Morris water 

maze were significantly reduced in the SCO+T group compared with the SCO group (F(2,18)=90.68, p<0.001). 

Conclusion 

The present study demonstrated that eight weeks of aerobic exercise significantly increased serum IL-4 and IL-10 levels 

and improved spatial memory in rats with scopolamine-induced Alzheimerôs disease. These findings suggest that aerobic 

exercise attenuates neuroinflammation by enhancing anti-inflammatory immune responses and promoting 

neuroprotective mechanisms. Consequently, aerobic training may represent a promising non-pharmacological approach 

for mitigating cognitive decline and neurodegenerative processes associated with Alzheimerôs disease. 

Article message 

Aerobic exercise alone significantly enhances anti-inflammatory cytokine responses and improves cognitive performance 

in a scopolamine-induced rat model of Alzheimerôs disease. By upregulating IL-4 and IL-10, aerobic training contributes 

to immune balance restoration and neuroprotection. Given the non-invasive nature of exercise interventions, these 

findings highlight the potential role of regular aerobic activity as an adjunctive strategy for preventing or slowing 

Alzheimerôs-related cognitive decline. Further studies are required to elucidate underlying molecular mechanisms and to 

confirm these effects in human populations. 
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 ā¹v¹ ûwÊý ìĉÁĀõĀ£w~ ºăvĀÉóĀöÅ Üú¬£ Ăí ºývówÞå Ĉþúĉv ćwă  ãv¾Õv ½¹ āºÉ

 ëĒ~ ôòþ£ ÿ ºĊtĀöĊùj ćwă  Ĉò¤Æ{úă ûv½wúĊz Ĉ¤·wþÉ øtĒÝ ¡ºÉ wz ÿw£ ćwă
 üĉwíĀ¤ĊÅ ±ĀÖÅ üĊþ°úă )¹½v¹½¹ ĈzwĄ¤õv ćwă 4CSF  ¾úĉvÀõj ûv½wúĊz ûĀ· ÿ

$ ¢Åv Ô{£¾ù ć½wúĊz ¢å¾ÊĊ~ wz ÿ Ă¤åwĉ ÈĉvÀåv1 ĂÞõwÖù ÃwÅv¾z )#ć w¤ÆĊõ   ÿ
$  ûv½wîúă-+-/ xwĄ¤õv  I#{ÎÝĈ   Ăý üĊu£ÿ¾~  Üú¬£  ¿v  ćºùwĊ~  wĄþ£ ćwă

  ć½wúĊz ¢å¾ÊĊ~ ÿ ¿ÿ¾z ½¹ ówÞå ÿ ôê¤Æù ćºþĉj¾å Ăîöz I¢Åv ìĉÁĀõĀ£w~
Ĉù xĀÆ´ù¢ĊÅÿ¾¤Åj ÿ wĊöñÿ¾îĊù ¢ĊõwÞå ½¹ ¾ĊĊâ£ )¹ĀÉ  ÈĉvÀåv wz āv¾úă wă

ĈzwĄ¤õv ćwă¾í½wùĀĊz   ºþýwù ,+GFAP  ÿ   ,,40-YKL   ÈĊ~ ô³v¾ù ½¹ ĈþĊõwz
¹½v¹ øĊê¤Æù ĂÖzv½ Ĉ¤·wþÉ ¡đĒ¤·v ¡ºÉ wz ÿ āºÉ āºăwÊù $,)#  Ă¤åwĉ üĉv  wă

 āºÉ y«Āù Ăê{Õ óºù w£ ºývìĊÅĒí ćºþz AT(N)   ćwă¾í½wùĀĊz ôùwÉ Ăí
ºĊtĀöĊùj   (A) ÿw£ I (T) ûĀĊÅv¾ýÁ¹ÿ½Āý ÿ (N) óºù Ăz I¢Åv ATI(N)    Ç¾¤Æñ

ã¾³ ûj ½¹ Ăí ºzwĉ «I»   ½¹ Ĉöê¤Æù āwòĉw« ÿ ā¹Āz Ĉ{ÎÝ xwĄ¤õv ¾òýwĊz
$ ¹½v¹ ûwù½¹ ÿ ÌĊ¸Ê£,{ÎÝ xwĄ¤õv ÷wòþă¹ÿ¿ ĈĉwÅwþÉ IĈþĊõwz āwñºĉ¹ ¿v )# Ĉ  

 ÿ ĈýĀ· ćwă¾í½wùĀĊz èĉ¾Õ ¿v CSF  Ĉùûwù½¹ ćv¾z v½ āv½ ºývĀ£  ÿ ºþúåºă ćwă
ĈÎ¸É ć¿wÅ  ćwă¾ĊÆù û¹v¹ ½v¾é ãºă Iûj ¾z āÿĒÝ )¹¿wÅ ½vĀúă āºÉ
ĈõĀîõĀù  ºþýwù ĈzwĄ¤õv  Bə-NF   I,-NLRP3    ÿ   ,.TLRs Ăz ć¹¾îĉÿ½ ûvĀþÝ

¢Åv Ă¤å¾ñ ½v¾é Ă«Ā£ ¹½Āù ć½wúĊz ¢å¾ÊĊ~ ¢Ý¾Å Èăwí ½¹ üĉĀý $,)# 

 Ăz ć¿vĀă Ç¿½ÿ IûwĊù üĉv ½¹  ½¹ ¾§où Ĉĉÿ½v¹¾Ċá ¡Ē·vºù ¿v Ĉîĉ ûvĀþÝ
 Ĉù Ă¤·wþÉ ¾úĉvÀõj ûwù½¹ ÿ ć¾ĊòÊĊ~  ø¤ÆĊÅ ìĉ¾´£ èĉ¾Õ ¿v Ç¿½ÿ )¹ĀÉ

Ĉ{öé_IĈéÿ¾Ý  ûÂĊÆív  ÈĉvÀåv IĈýwÅ½  ¹Ā{Ąz  øÆĊõĀzw¤ù  ĈõĀöÅ   ÿ   ćwêõv  
ćwă½Ā¤íwå  IìĊåÿ¾£ÿ½Āý   ¡v¾§v  Ĉ¤Úåw´ù   ôzwéĈĄ«Ā£  ¾z   Àâù  ¹½v¹  )ćv¾z   IĂýĀúý  
½Ā´ù/ BDNF  ,0/ FNDC5 ,/Ŭ1-PGC ûwĊz IüĊÆĉ¾ĉv ûĀù½Āă ²É¾£ wz 

BDNF    ÿ½Āý Ăz ¾¬þù ÿ ā¹v¹ ÈĉvÀåv v½ }ùwíĀ Ċă ½¹ûĈĉv¿ ÿ ÀýÁĀ¤~wþĊÅ I
 Ĉù ĂÚåw³ ¹Ā{Ąz $ ¹ĀÉ2¾ĊÆù )# ,33ɓ-/ GSK ,2/ Akt ,1PI3K  ówÞå wz ÀĊý¿wÅ  

Akt    ½wĄù ÿ GSK-3ɓ Ĉù ć¾ĊñĀö« Ĉýÿ½Āý ¿Ā¤~Ā~j ÿ ÿw£ ûĀĊÅĒĉ¾æÆå ¿v ºþí

11Tyrosine, lysine and leucine with molecular weight of 40 
12Nucleotide_ binding domain, leucine_ rich_ containing family, 

pyrin domain_ containing_ 3 
13Toll_like receptors 
14Peroxisome proliferator_ activated receptor_ gamma 

coactivator 
15Fibronectin type 3 domain_containing protein 5 
16Phophoinositide 3_ kinase 
17Serine/threonine protein kinase 
18Glycogen synthase kinase 3 beta 

https://doi.org/10.22049/jahssp.2025.31132.1793
https://portal.issn.org/resource/ISSN/2676-6507
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$3¾ĊÆù üĊþ°úă )#Ŭ 1-/ PGC -/ SIRT1 ,AMPK  ćÁ¾ýv øÆĊõĀzw¤ù ¹Ā{Ąz wz
 ĂþĊù¿ IĀĊ£vºĊÆív Ã¾¤Åv Èăwí ÿyÅwþù ć  øăv¾å Ĉ¤·wþÉ ¹¾îöúÝ ćv¾z ć¾£

Ĉù¹¿wÅ  $4)#  øÆĊýwîù ¿v Ĉîĉ üĉwíĀ¤ĊÅ ÈĉvÀåv IÇ¿½ÿ ćºĊöí ćwă  ćwă
ĈzwĄ¤õvºÑ IL-4  ÿ IL-10 ¢Åv ćÀâù ¢åwz ½¹.   IL-4 }Ċ£Āþå ¾ĊĊâ£ wz

 ÈĊ~ ¢õw³ ¿v wĊöñÿ¾îĊùĈzwĄ¤õv (M1) ĈzwĄ¤õvºÑ Ăz (M2)  ówÞå ÿ¾ĊÆù ć¿wÅ   
STAT6ûÁ ûwĊz Iºþýwù ĈúĊù¾£ ćwă Arg1  Ĉù ÈĉvÀåv v½ Ĉõw³ ½¹ Iºă¹Ăí    

10-IL   ¾ĊÆù èĉ¾Õ ¿v  .STAT3  /  /JAK  ÿ   SOCS3²É¾£ IŬ -TNF  ÿ -IL 

1ɓ    Ĉù ½wĄù v½ $ ºþí,+ ā¹v¹ ûwÊý ¾Ċ·v ¡wÞõwÖù )#yĊí¾£ Ăí ºýv IL-4  ÿ IL-

10    øă ¡v¾§v Ăz I¹½v¹ ĈĉvÀåvĂýĀñĈ{Ċí¾£ üĊu£ÿ¾~ Ăí ćv IL4-10 FP   ¢Åv ½¹wé
Ăz üĉwíĀ¤ĊÅ ºĊõĀ£ ć¾£¾§où ½ĀÕºþí xĀí¾Å v½ ĈzwĄ¤õv ćwă)  vĉü  u£ÿ¾~Ċ ü 
í¾£ĀýĊy    ¡wÞõwÖù ½¹in vitro   ÿ½ć  óĀöÅwăć  öñĊów  ý ÿĊÀ   óºù ½¹wăć  in 

vivo  zĊ½wú ćwăć   xwĄ¤õv{ÎÝĈ  wù¿j  ¹½ĀùĉÈ  w¤ý  ÿ  Ă¤å¾ñ  ½v¾éĉ ª  
ùvĊ āºþþí½vÿºv ćz Èăwí ½¹Ċûw TNF-Ŭ   ÿIL-1ɓ ¢Åv ā¹v¹ ûwÊý $,, I,-)# 

 óºù ½¹ Çÿ½ ¿v Ĉîĉ üĊùđĀ~ĀîÅv ¿v ā¹wæ¤Åv I¾úĉvÀõj Ĉz¾¬£ ć¿wÅ  ¾{¤Þù ćwă
āºý¾Ċñ ½wĄù wz üĊùđĀ~ĀîÅv )¢Åv ªĉv½ ÿ  ìĉÁ¾þĊõĀí ówê¤ýv IĈþĉ½wîÅĀù ćwă

Ĉù ĂÚåw³ ÿ ć¾Ċñ¹wĉ ½¹ óĒ¤·v ¿ÿ¾z y«Āù ÿ ā¹v¹ Èăwí v½ Ĉ¤ĊÞÑÿ J¹ĀÉ
 $ ¢Åv ¾úĉvÀõj ½¹ ìĉÁ¾þĊõĀí ¹¾îöúÝ Èăwí ĂzwÊù Ăí,'3  üĊþ°úă óºù üĉv )#

 ówÞå ÿ ĀĊ£vºĊÆív Ã¾¤Åv ÈĉvÀåv wz  ćwêõv y«Āù IĈzwĄ¤õv ćwă¾ĊÆù ć¿wÅ
 xwĄ¤õv{ÎÝĈ    ½¹ óĒ¤·v ÿyÎÝĈĉv¿   Ĉù $ ¹¹¾ñ,.  üĊùđĀ~ĀîÅv óºù Ă¯¾ñv )#

ĈñÂĉÿ ºéwåĂz wùv I¢Åv ÿw£ ÿ ºĊtĀöĊùj Üú¬£ ìĉÁĀõĀ£w~ ôùwí ćwă  IĈñ¹wÅ ôĊõ¹
ĂþĉÀă  ºþýwù Ĉĉÿ½v¹¾Ċá ÿ Ĉĉÿ½v¹ ¡Ē·vºù ĈÅ½¾z ½¹ đwz Ĉĉv½wí ÿ üĊĉw~ ć

 ā¹¾¤Æñ ¹¾z½wí Ić¿vĀă Ç¿½ÿ¹½v¹ ćv  $,/  )#¿½vĉzwĈ  ¤·wþÉ ¹¾îöúÝĈ    ûvĀþÝ Ăz
ÞùĊ ½w  wĄýĈĉ  v¾z wî£v ôzwé ÿ ć  {ÎÝ óvÿ¿ ¡ºÉ È¬þÅĈ  v½wí ÿĈĉ    ¡Ē·vºù
ýwù½¹ Ĉ  ù xĀÆ´ù ĈI¹ĀÉ    ÿ ĂÚåw³ ½¹ óĒ¤·v Ăí v¾¯ĉñ¹wĊ¾ćI  ¾£¿½wzĉü    ¾ăwÚ£
õwzĊþĈ  zĊ½wúć  vÀõjĉ¾ú  ¢Åv  )wă½w¤å½ È¬þÅć  ¤·wþÉĈ  ~Ċ°Ċ āºvć    ĂÚåw³ ºþýwù
wÒåĈĉI  Õw{£½v ô~ Ĉ  ½ÿ¾Ñć  zĊü  â£ĊĊ¡v¾  õĀîõĀùĈ  õĀöÅ ²ÖÅ ½¹Ĉ    ºþýwù$

  ÈăwíĈ{ÎÝ xwĄ¤õvõwz ¡v¾ăwÚ£ ÿ #Ċ þĈ  zĊ½wúć  ù ½v¾é¾z Ĉºþí  wþÞù ÿ ć  
¹¾îöúÝć vĉ ü â£ĊĊ¡v¾ ù ½wîÉj v½ Ĉ¹¿wÅ ) 

  ĂÚåw³ ûwÎêý Ăí w¬ýj ¿vĉîĈ  Þù ¿v Ċ wă½wć  öÍvĈ  ¸Ê£ĊÌ  vÀõjĉ¾ú    ûwÆýv ½¹
¿½v I¢ÅvĉzwĈ  ¤·wþÉ ¹¾îöúÝĈ   óºù ½¹wăć  ³ĊývĀĈI  v ½w{¤Ývĉ ü   óºù  ½¹ v½ wă
{ÉĊĂ¿wÅć   Ă{þ«wăć  öíĊºć  zĊ½wúć  m£ Ċĉº  ùĈºþí  w¤ý ÿĉª    ¿v v½ āºùj ¢Å¹ Ăz

õwz Ăz Ăú«¾£ ×w´õ Ċü  ù wî£v ôzwé Ĉ¹¿wÅ  )¿½vĉzwĈ  wă½Ā¤íwå ûwùÀúăć  zwĄ¤õvĈ   ÿ
¤·wþÉ ¹¾îöúÝĈ vÀõj óºù ½¹ĉ¾ú ³ĊývĀĈ  vĉü ù øăv¾å v½ ûwîùv Ĉ¹¿wÅ   Ów{£½v w£

SöÝĈ  ê¤ÆùĊø  zĊü   xwĄ¤õv  Ĉ{ÎÝ  ¾¸£ ÿĉ y  {ÎÝĈ  ê¤Æù ½ĀÕ ĂzĊø  Å½¾zĈ    )¹ĀÉ
vĉü   ÿ½ĉ¹¾î  v¾zć  òýĀò¯ ë½¹Ĉ  §m£Ċ ¾  ýwù½¹ ¡Ē·vºùĈ    ¾z #Ç¿½ÿ ºþýwù$

v ó¹wÞ£ ûºýv¹¾ñ¿wzĉþúĈ ¤ý ½¹ ÿĊIĂ¬ ½ÿ¾Ñ Àâù ¹¾îöúÝ ¹Ā{Ązć ¢Åv ) 

 

19Adenosine monophosphate_ activated protein kinase 
20Sirtuin 1 
1Signal transducer and activator of transcription 3 

ý½ÿjĀć  v ½¹ ¾Ñw³ ÈăÿÂ~ĉü  v¾z Ăí ¢Åvć  ¤Æ¸ýĊüI½wz  ¾ú£ ¾§vĉü  ¿vĀăć    v½
Ăz øă ÿ Üùw« ¡½ĀÍ¤·wþÉ ¹¾îöúÝ ¾z ûwù¿Ĉ  öí Ì·wÉ ÿ¹ ÿĊºć  vĉþúĈ ï

ĈzwĄ¤õv  IL-4    ÿ IL-10 ³ óºù ½¹ĊývĀĈ  vÀõjĉ¾ú  ùđĀ~ĀîÅv wz āºÉwêõv Ċü  Å½¾z Ĉ  
ùĈºþíõw³ ½¹ )Ĉ  ~ ¡wÞõwÖù ĂíĊÊĊü  ¿½v ¾z yöávĉzw Ĉwăć  ½w¤å½ć    ā¹Āz Àí¾ú¤ù
ĉw  vĉü  ÅĊíĀ¤Ċ üwă  Å½¾z vÀ¬ù ¡½ĀÍ Ăz v½Ĉ   ā¹¾ív Iºývĉü    È¬þÅ wz ĂÞõwÖù
 øăv ûwù¿ĉü  ù ÿ¹Ĉ¬ýwĊI  ¾¤Ąz ë½¹ Ăzć  â£ ¿vĊĊ¾  Āòõv ć  öíĈ  ÅĊíĀ¤ĊþĈ   ÿ

v ó¹wÞ£ ûºýv¹¾ñ¿wzĉþúĈ  §m£ ¢´£Ċ¾  ù Ç¿½ÿĈ¹¿v¹¾~  Ăí w¬ýj ¿v )IL-4    ÿIL -

10  £¾£ ĂzĊy  ÆùĊwă¾ć  ÅĊõwþòĊðþ  0STAT6    ÿSTAT3  ù ówÞå v½ĈIºþþí 
ĉĂ¤åwwăć  vĉü  ù ÈăÿÂ~ ĈºývĀ£  wþ{ùĈĉ   v¾zć  vĉü  Ñ¾åĊĂ  ¾ú£ Ăí ºÉwzĉü  ¿vĀă ć  

 ówÞå Ăz ½¹wé¿wÅć  ºþ¯ ðþăwúăĉ ü   ÆùĊ¾   ¢Úåw´ù  {ÎÝĈ  v¾zwþz )¢Åvĉ Iü  
v ãºăĉü  Å½¾z wĄþ£ Ăý ĂÞõwÖùĈ  ½w¤å½ ¹Ā{ĄzćI    Ătv½v Ăîöz ĉì  Å āwòýĊú¤Æ Ĉ  
ýwîù ĂzĊ øÆwăć  ºÑzwĄ¤õvĈ    ûvĀþÝ Ăz Ç¿½ÿĉì  á ½wîăv½Ċ ÿ½v¹¾Ĉĉ  Ą«ÿºþ¯ Ĉ  
)¢Åv 

 ÈăÿÂ~ Çÿ½ 
 

 ĂúĊý ÛĀý ¿v ¾Ñw³ ÈăÿÂ~Ĉz¾¬£ ~ ±¾Õ wz ÈĊ  ûĀù¿j -   Ä~ûĀù¿j  wz   āÿ¾ñ  
ó¾¤þí   ÇĀù I±¾Õ üĉv ½¹ )¢ÅvĂz ½w¤Æĉÿ ¾ý ćwă  āÿ¾ñ ĂÅ ½¹ Ĉå¹wÎ£ ¡½ĀÍ

  wz āv¾úă āºÉwêõv ¾úĉvÀõj ÿ üĉ¾ú£ ûÿºz āºÉwêõv ¾úĉvÀõj IøõwÅ ó¾¤þí ôùwÉ
ºýºÉ øĊÆê£ ć¿vĀă üĉ¾ú£  )āÿ¾ñ  ĈÕ Ăö·vºù ćwă3    üĉ¾ú£ Ï¾Þù ½¹ Ă¤æă

  ćÿ½ ć¿vĀăûv¹¾ñ½vĀý    Iā½ÿ¹ ûwĉw~ ¿v Ä~ ÿ ºþ¤å¾ñ ½v¾é ĈăwòÊĉwù¿j
 Ì·wÉĀ· Ić½w¤å½ ćwă  ĈýüĊz   āÿ¾ñwă  ¹½Āù   ĂÆĉwêù  ¢å¾ñ½v¾é.    ĂÞõwÖù Ĉ³v¾Õ
 ĂýĀñ Ăz  ¹¾îöúÝ ¹Ā{Ąz ¾z ć¿vĀă üĉ¾ú£ ¾§v ĈÅ½¾z ûwîùv Ăí ºÉ ÷w¬ýv ćv

 Ì·wÉ ÿ Ĉ¤·wþÉĈzwĄ¤õv ćwă IL -4  ÿ IL-10   øăv¾å ¾úĉvÀõj ĈývĀĊ³ óºù ½¹
 ôúÞõv½Ā¤Å¹ ¢ĉwÝ½ wz ÈăÿÂ~ ô³v¾ù Ĉùwú£ )¹¹¾ñí ćwă  ¡wývĀĊ³ çĒ·v Ă¤Ċú
ĈăwòÊĉwù¿j ¡wývĀĊ³ ¿v ¢{év¾ù óĀÍv ÿ āwòÊýv¹ $NIH, 2011  # ºÉ ÷w¬ýv.   

 

ćºþz āÿ¾ñ wă 

   ¿v ÈăÿÂ~ üĉv ½¹.+  ÇĀù  Ĉĉv¾´Í  û¿ÿ üĊòýwĊù wz ¹vÂý ¾ý  ,3+  w£  -++    ÷¾ñ

  ¹ÿº³ üÅ ÿ3    ćwù¹$ ¹½vºýw¤Åv Ôĉv¾É ½¹ ¡wývĀĊ³ )ºÉ ā¹wæ¤Åv Ă¤æă-ϻ--  
 Ĉ¤ýwÅ Ă«½¹  ć½Āý Ă·¾¯ I¹v¾ñ,-*,-    ćv¼á ÿ xj Ăz ¹v¿j ĈÅ¾¤Å¹ ÿ ¢ÝwÅ

  IĂĊõÿv ć½wñ¿wÅ ā½ÿ¹ ¿v Ä~ )ºýºÉ ć½vºĄòý #¹½vºýw¤ÅvÇĀù Ĉĉv¾´Í ćwă 
Ăz  āÿ¾ñ ĂÅ Ăz Ĉå¹wÎ£ ¡½ĀÍ,+  w£Ĉĉ  ó¾¤þí ôùwÉ  )Control(̪  vÀõjĉ ¾ú  

¾ú£ ûÿºz āºÉwêõvĉü $SCO#  vÀõj ÿĉ¾ú  ¾ú£ wz āv¾úă āºÉwêõvĉü  ¿vĀăć(
$SCO+T#  Æê£Ċø  )ºýºÉ 

 

 Ĉ¤·wþÉ óĒ¤·v ćwêõv   

2 Janus kinase 
3Signal transducer and activator of transcription 6 

https://portal.issn.org/resource/ISSN/2676-6507
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Ăz ćÿ½v¹ ¿v I¾úĉvÀõj ć½wúĊz ĂĊõÿv ô³v¾ù ĂzwÊù ĂÚåw³ óĒ¤·v ćwêõv ½ĀÚþù  
üĊùđĀ~ĀîÅv  ¿ÿ¹ wz  . ĈöĊù Ăz ÷¾ñ ½¹ ûºz û¿ÿ ÷¾ñĀöĊí ¾ă ćv¿v   ÿ½¿    

$mg/kg/day #  Ăz  èĉ½À£ ¡½ĀÍ ô·v¹ĈéwæÍ (i.p.)  Ăz¡ºù  ,/  ĈõvĀ¤ù ¿ÿ½   
½À£ĉèwă    ¢ÝwÅ ¿ÿ½ ¾ă,+   ¡wýwÅĀý ¿v w£ ºÉ ÷w¬ýv ²{Í   Ăýw{É¿ÿ½ć   ÿ½v¹ ¾§v  
ñĀö«Ċ¾ć  )¹ĀÉ   ówù¾ý óĀö´ù ¿v ĈĄzwÊù èĉ½À£ Ió¾¤þí āÿ¾ñ ¡wývĀĊ³  üĊõwÅ

ºý¹¾í ¢åwĉ½¹. 

 

 üĉ¾ú£ ôî£ÿ¾~ 
 ÇĀùwăć  ¾ú£ āÿ¾ñĉü   ÿ½ ĂÆö« ªþ~ ½¹ Ă¤æă ¾ă ÿ Ă¤æă ¢Êă ¡ºù Ăz ć  

É wz ûv¹¾ñ½vĀýĊy  ¾ú£ Ă«½¹ ¾æÍĉü  wþÉj$ óÿv Ă¤æă ½¹ )ºý¹¾í¿wÅć³ I#Ċ ¡wývĀ  
  ½¹ĉì    ¢Å,+  é¹Ċ Ăêvć    ¢Ý¾Å wz,+  é¹ ½¹ ¾¤ùĊĂê   ÿ¹ĉºýº I÷ÿ¹ Ă¤æă ½¹ )

 Ăz Ăùwý¾zv ¡½ĀÍĉóvÿ¾¤þ    ¢Å ÿ¹ wz,-  é¹ ĊĂêvć  á ¢³v¾¤Åv ÿĊ  ówÞå¾0  é¹Ċ Ăêv ć  
  ¢Å ÿ¹ I÷ĀÅ Ă¤æă ½¹ )ºÉ v¾«v,0  é¹Ċ Ăêvć    ¢Ý¾Å wz,- é¹ ½¹ ¾¤ùĊĂê   ÷w¬ýv

¾ú£ ¡ºÉ ÿ ø¬³ I÷½wĄ¯ Ă¤æă ½¹ )ºÉĉü  vÀåvĉÈ  ĉ¢åw    ¢Å ĂÅ ÿ,0  é¹Ċ Ăêv ć 
  ¢Ý¾Å wz,0  é¹ ½¹ ¾¤ùĊĂê  úă Iø¬þ~ Ă¤æă ½¹ )ºÉ v¾«v Ċü    ½¹ )ºÉ Øæ³ Āòõv

  Ăz ¢Å ¾ă ¡ºù IøÊÉ Ă¤æă,3  é¹ĊĂê  åvvÀĉÈ  ĉ¢åw)   I¢Å ĂÅ,0(m/min 

  Ăz ¢Ý¾Å Iø¤æă Ă¤æă ½¹,1  é¹ ½¹ ¾¤ù ĊĂê  Å½Ċº    ¢Å ĂÅ$,3  é¹Ċ Ăêvć  ½¹ )#
  Ăz ¢Å ¾ă ¡ºù Iø¤Êă Ă¤æă-+  é¹Ċ Ăê  vÀåvĉÈ  ĉ¢åw    ¢Ý¾Å ÿ,1    ½¹ ¾¤ù

é¹ĊĂê  v¾z )ºÉ Øæ³ć  ĀÊ£ĉè  ³Ċ¡wývĀ   ÿ¹ ĂzĉIûº  Ēù ë¾´ù ¿vĉø    ā¹wæ¤Åv ¹wz
  wz ĂÆö« ¾ă )ºÉ. ï0  Ċé¹ Ăê  ÷¾ñ û¹¾í  w~ ¢Ý¾Å ½¹Ċĉü    wz ÿ ¿wáj.  é¹Ċ Ăê  
w~ û¹¾í¹¾Åĉûw ĉ¢åw  $ ÿ ĂzwÊù ĈúöÝ Üzwþù Ăz Ă«Ā£ wz,0 I,1)# 

wă¾¤ùv½w~ć  ¾ú£ĉü  ù¹¾£Ċ ô   Ăzv ¡½ĀÍĉóvÿ¾¤þ    ºÉ xw¸¤ýv ÔÅĀ¤ù w£ øí ¡ºÉ wz
 ôévº³ üúÑ w£¿wÅć  Éwý Ã¾¤ÅvĈ  òýv ¿vĊÇÀ   ÿ½v¹ ÿć  ùđĀ~ĀîÅvĊIü  ¾´£ ĉ ì  

¿vĀăć  åwíĈ  v¾zć  ½wñ¿wÅ ćwăć  {ÎÝĈ  $ ¢Å ¾ă ¡ºù )¹ĀÉ ôÍw³,+ï-+  
Ċé¹Ăê ĂöÍwå ÿ #wăć á ¢³v¾¤ÅvĊówÞå¾  0  é¹ĊĂêvć v¾z ć í Øæ³ĊæĊ¢  ÿ¹ĉûº   ÿ
ñĀö«Ċ¾ć  ò¤Æ· ¿vĈ  Àí¾ùć  Úþ£Ċø  ¢Ý¾Å )ºÉÉ ½¹ wăĊy    ¾zv¾z Ă«½¹ ¾æÍ
,+ï,1  ¾¤ù  ½¹  Ċé¹Ăê  Þ£ĊĊü  ýwîù ½wz w£ ºýºÉĊîĈ    Èăwíĉºzw  {Æý ¡ºÉ ÿĈ   ½¹
 ā¿wzvć  w~ĉ½vº  éwzĈ  v¾«v ûwù¿ )ºýwúz ć  ¾ú£ĉü   ā¾¬þ~ ½¹ ¿ÿ½ ¾ăć    ¢{Æý ¢zw§
½À£ Ăzĉè i.p. 1+ï4+  Ċé¹Ăê   ½À£ ¿v Ä~ĉè¬ýv #÷w   Ăýw{É ¡v¾§v w£ ºÉ¿ÿ½ć   ÿ

~ )¹ĀÉ ó¾¤þí ÿ½v¹ ¹w³Ċ È ÿP½ć  ò¤æăĈ  vÀåv wzĉÈ    ¾¨ívº³,+ ï,0 ́  ½¹  
ø¬³*¡ºÉ  ówúÝv  ºÉ  )xw¸¤ýv  ĉvü  å óĀÍv ÃwÅv ¾z wă¾¤ùv½w~ĊÀĉÁĀõĀć  

 ā¹v¹ IÇ¿½ÿwăć  w~ĉR¡Āö  w~ ÿ ôú´£ĉºþ{ć  ³ĊI¡wývĀ   Ç½vÀñ ÿwăć  ~ĊÊ Ċ Rü  
¾ú£ĉü ¿vĀăć  óºù ½¹wăć ¤·wþÉ óĒ¤·vĈ v÷w¬ý ¢å¾ñ)    

 

óÿº«, üĉ¾ú£ ôî£ÿ¾~ ) 

 

1Morris Water Maze  

 

 ć½w¤å½ ûĀù¿j 
  èĉ¾Õ ¿v ¡wývĀĊ³ Ĉ¤·wþÉ ¹¾îöúÝ Ĉzwĉ¿½v Äĉ½Āù Ĉzj ¿wù ûĀù¿j,   )ºÉ ÷w¬ýv

ĈÕ IĈþĉ¾ú£ ā½ÿ¹ ûwĉw~ ½¹ ûĀù¿j  ,- ĈõvĀ¤ù ¿ÿ½    IĂÆö« ¾ă ½¹ )ºĉ¹¾ñ v¾«v
  ¾¨ívº³ I¾¸¤Åv ½¹ ûwĄþ~ ćĀîÅ ü¤åwĉ ćv¾z ûvĀĊ³1+    )¢Év¹ ¢Í¾å ĂĊýw§

 Ì·wÉ  ôùwÉ ć½w¤å½ ćwăýwù¿Ĉ  ù óĀÕ ĂíĈºÊí  ÇĀù w£ćwă  Ĉĉv¾´Í    ĀîÅ
~ v½Ċ vº  þíþº   ÿ   ĈÕ ¢åwÆùāºÉ  z÷¾ý ¿v ā¹wæ¤Åv w½vÀåv  maze-ANY   ôĊö´£ ÿ ¢{§

 ûĀù¿j ºýºÉv¾«v Ăö³¾ù ½¹ ¾ñ ć  ½w¤å½ ûĀù¿j ć   āÿ¾ñ ¿vºþzć  ÇĀù  ćwă
Ĉĉv¾´Í  ¹Ā{ý āwñj)single-blind .( 

 

ĂýĀúý ĈýĀ· ć¾Ċñ 
/3 Iüĉ¾ú£ ĂÆö« üĉ¾·j ¿v Ä~ ¢ÝwÅ  ÇĀùwă ć  v¾´ÍĈĉ    èĉ½À£ wz
ûÿ½¹üĊùw¤í ĈéwæÍ $mg/kg  3+  #üĉ¿Ēĉv¿ ÿ $mg/kg  ,+ #   )ºýºÉ ÇĀĄĊz

 ĂýĀúý Ä Å¿v ĈýĀ· ćwă  retro-orbital sinus   Üú«  ćwù¹ ½¹ ÿ ć½ÿj,3    Ă«½¹
Ĉ¤ýwÅ  ¢Ý¾Å wz ¹v¾ñ.+++   Ăz ĂêĊé¹ ½¹ ½ÿ¹  ¡ºù-+    )ºýºÉ ÁĀĊæĉ¾¤ýwÅ ĂêĊé¹

ûĀ· ø¬³ñĊ¾ć  ³ ¾ă ¿vĊûvĀ  ¹ÿº³ 0*, ùĊöĈõĊ¾¤    wz èzwÖù Ăí ¹Āz
wă¹½vºýw¤Åv ć vĉþúĈ ûĀ·ñĊ¾ć  ÇĀù ½¹wăć Ĉĉv¾´Í v¾z ÿć   ¹ÿº³ ©v¾¸¤Åv

0*+    w£2*+  ùĊö ĈõĊ¾¤  åwí ÷¾ÅĈ  )¹Āz    ćwù¹ ½¹ āºÉvº« ÷¾Å3+(   Ă«½¹
Ĉ¤ýwÅ ºÉ ć½vºĄòý ćºÞz ÀĊõwýj ćv¾z ¹v¾ñ. 

 

Ì·wÉ È¬þÅ ĈýĀ· ćwă 
  ûvÀĊùIL-4    ÿIL-10  æ¤Åv wzā¹w  ¢Ċí ¿v  ćwăELISA  )ZellBio GmbH, 

Germany(  ÿ   ā¿vºýv āºý¿wÅ ôúÞõv½Ā¤Å¹ è{Õ ĂýĀúý ć½Āý x¼« )ºÉ ć¾Ċñ wă

 ¹½
äĉ 

Ă¤æă   ¹vºÞ£
¿ÿ½ 

  ¹vºÞ£
¢Å 

  ¢Å ûwù¿
$min # 

¢³v¾¤Åv 

(min) 
¢Ý¾Å

  
 ¹*¾¤ù$
#ĂêĊé 

,  ¿wÅwþÉj
ć 

0   ,   ,+   0   ,+ 

- - 0   -   ,- 0   ,+   

. . 0   -   ,0  0 ,-  

/ / 0   .   ,0  0   ,0  

0 0 0   .   ,0  0   ,0   

1 1 0 . ,3 0 ,0 

2 2 0 . ,3 0 ,1 

3 3 0 . -+ 0 ,1 
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  ©Āù óĀÕ ½¹/0+    ÔÅĀ£ ¾¤ùĀýwýāwò¤Å¹ELISA Reader   ¢{§  ºĉ¹¾ñ.  ĂýĀúý  wă
Ăzó¾¤þí ¿v ÿ ºýºÉ āºývĀ· ôzÿ¹ ¡½ĀÍwăć  í ¹½vºýw¤ÅvĊ¢  v¾zć ¬þÅ½w{¤Ýv Ĉ  
w¤ýĉª )ºÉ ā¹wæ¤Åv 

 

 ć½wùj Çÿ½ 
ö´£Ċ ô   ā¹v¹÷¾ý wz wă ½vÀåv SPSS   Ă¸Æý-0  v¾z )ºÉ ÷w¬ývć  Å½¾zĈ    û¹Āz ówù¾ý
 ā¹v¹~wÉ ûĀù¿j ¿v wăĊ ÿ¾( ĉÿìö  v¾z ÿć  þòúăĈ  ½vÿĉ Äýwwă  ûĀõ ûĀù¿j ¿v   ā¹wæ¤Åv
¹¾ñĉº.  v¾zć  wêùĉĂÆ  zĊü  āÿ¾ñö´£ ûĀù¿j ¿v wăĊô  ½vÿĉÄýw  ĉ ìå¾Õ  Ă ÿ    ûĀù¿j ¿v
êÞ£Ċ{Ĉ LSD ºÉ ā¹wæ¤Åv. 
²ÖÅ  þÞù Ĉ½v¹ ć  ½wùjć  +0*+  Ѓ  p   ā¹v¹ )ºÉ Ă¤å¾ñ ¾Úý ½¹ Ăz wăù ¡½ĀÍĊòýwĊ ü  
ϻ ãv¾´ýv  ĊÞù ½w  Mean ± SD )ºýºÉ Ç½vÀñ 

 

 Ă¤åwĉwă 
½¹    ¿v ÈăÿÂ~ üĉv.+     ÇĀù   ¾ý Ĉĉv¾´Í  3   Ă¤æă  û¿ÿ wz ćv,3+    w£-++    ÷¾ñ

 Ăz ¡wývĀĊ³ )ºÉ ā¹wæ¤Åvāÿ¾ñ ĂÅ ½¹ Ĉå¹wÎ£ ¡½ĀÍ  ,+    )ºýºÉ øĊÆê£ Ĉĉw£
  ćwù¹ ôùwÉ ć½vºĄòý Ôĉv¾É-ϻ--   Ĉ¤ýwÅ Ă«½¹  ć½Āý Ă·¾¯ I¹v¾ñ,-*,-  

¹Āz v¼á ÿ xj Ăz ¹v¿j ĈÅ¾¤Å¹ ÿ I¢ÝwÅ)   
 ûĀù¿j ÷w¬ýv ¿v ÈĊ~ĂÑÿ¾æù IĈÕw{þ¤Åv ćwă  Äýwĉ½vÿ ôĊö´£ ć½wùj ćwă

ìĉ ā¹v¹ Ăí ¹ĀÉ ôÍw³ ûwþĊúÕv w£ ºýºÉ ĈÅ½¾z Ăå¾Õ ÈĊ~ ¿v wăÓ¾É  ćwă
ºý½v¹½Ā·¾z ÷¿đ: 

 

 óÿº«-ĂÑÿ¾æù ĈÅ½¾z ) ÈăÿÂ~ ćwă 

 

 

1 ShapiroïWilk  
2Leveneôs Test 

  óÿº« ½¹ Ăí ½ĀÖýwúă-    I¢Åv āºĉ¹¾ñ ûwĊzĂÑÿ¾æù ÷wú£  ćv¾z ÷¿đ ćwă
 ûĀù¿j ćv¾«v ANOVA Ĉù üĉv¾zwþz J¢Åv āºÉ ¢ĉwÝ½  ôĊö´£ ¿v ûvĀ£
 ìĉ Äýwĉ½vÿāÿ¾ñ üĊòýwĊù ¡ÿwæ£ ĈÅ½¾z ćv¾z Ăå¾Õ¹¾í ā¹wæ¤Åv wă. 

 
 óÿº«. ) ²ÖÅ Ăz ÓĀz¾ù ªĉw¤ýIL-4 

 
ûĀù¿j ANOVA: F(2,18) = 1558.97, p = 6.76Ĭ10 Įĭ 

  óÿº« ½¹ Ăí ½ĀÖýwúă.    I¢Åv Ïÿ¾æù²ÖÅ IL-4 āÿ¾ñ ½¹ SCO  Ăz ½ĀÕ
ĈþÞù üĊĉw~ ć½v¹ûwÊý Ăí ¹Āz ó¾¤þí āÿ¾ñ ¿v ¾£  )¢Åv xwĄ¤õv ÈĉvÀåv āºþă¹

ć¿vĀă üĉ¾ú£ Ăö·vºù ¿v Ä~    (SCO + T)²ÖÅ I IL-4   Ăz ÿ ¢åwĉ ÈĉvÀåv
  ¾òýwĊz Ă¤åwĉ üĉv )ºĊÅ½ ó¾¤þí āÿ¾ñ Ăz ìĉ¹Àý ¾ĉ¹wêù  üĉ¾ú£ ĈzwĄ¤õvºÑ ¾§v

ć¿vĀă  ¾z ÇĀùćwă  Ĉĉv¾´Í ¢Åv ¾úĉvÀõj Ăz Ē¤{ù. 

 
 óÿº«/ )Ăz ÓĀz¾ù ªĉw¤ý IL-10 

 

ûĀù¿j ANOVA:  F(2,18) = 237.60, p < 0.001 

  óÿº« ½¹ Ăí ½ĀÖýwúă/    I¢Åv Ïÿ¾æù  āÿ¾ñSCO  w~Ċĉ ü¾£ĉü    ²ÖÅIL-

10  vÀåv wz Ăí ¹v¹ ûwÊý v½ ĉÈ    āÿ¾ñ ½¹ )¢Åv Ô{£¾ù xwĄ¤õvSCO + T    ²ÖÅ
IL-10   ĂzþÞù ½ĀÕ Ĉ½v¹ć  vÀåvĉÈ  ĉI¢åw z ĂíĊ ¾òýw  vÀåvĉÈ zwĄ¤õvºÑ ¶Åw~Ĉ  
ÉwýĈ ¾ú£ ¿vĉü  ¿vĀăć  )¢Åv 

3Tukey HSD 

 ć½wùj ĂÑÿ¾æù   ¹½Āù ûĀù¿j
 ā¹wæ¤Åv 

Ă¬Ċ¤ý  ¾ĊÆæ£ 

  Üĉ¿Ā£ û¹Āz ówù¾ý
ā¹v¹ wă 

 ÿ¾Ċ~wÉ ûĀù¿jï

ìöĉÿ, 

 p > 0.05 
  Ĉùwú£ ćv¾z
 wă¾Ċâ¤ù 

 ā¹v¹  ówù¾ý Üĉ¿Ā£ ćv½v¹ wă

ºþ¤Æă. 

 Ĉþòúă
 Äýwĉ½vÿwă 

ûĀõ ûĀù¿j- p > 0.05 āÿ¾ñ Äýwĉ½vÿ ÿ ¢Åv üòúă wă
 ¿v ā¹wæ¤Åv ANOVA    ¿w¬ù

¢Åv. 

  óĒê¤Åv
 ¡vºăwÊù 

  ÿ Ĉz¾¬£ ±¾Õ
Ĉå¹wÎ£  ć¿wÅ
āÿ¾ñwă 

½v¾é¾z   āÿ¾ñ ìĉ ½¹ Ôêå ûvĀĊ³ ¾ă
 ā¹v¹ ÿ Ă¤Év¹ ½ĀÒ³  ôê¤Æù wă

 øă ¿vºýv. 

āÿ¾ñ üĊòýwĊù 

 T/D 
 v¾´ýv
 ã
 ½wĊÞù 

ĂÆĉwêù  ćwă
ĈþÞù½v¹ ć 

½vºêù p 

Contro

l 
2,*23 4+*. Control Ѓ  

SCO 
++,*+ 

SCO -4*01 +/*. SCO <  SCO 

+ T 
++,*+ 

SCO + 

T 
++*12 ,1*- Control Ѓ  

SCO + T 
++,*+ 

āÿ¾ñ üĊòýwĊù 

pg/ml 
 v¾´ýv
 ã
 ½wĊÞù 

ĂÆĉwêù  ćwă
ĈþÞù½v¹ ć. 

½vºêù p 

Contr

ol 
,/*,-0 +2*, Control  Ѓ  

SCO 
++,*+ 

SCO ,/*30 +2*, SCO <  SCO 

+ T 
++,*+ 

SCO

+T 
2,*,+, ,,*, Control  Ѓ  

SCO + T 
++,*+ 
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  óÿº«0 )Ĉ¤·wþÉ ¹¾îöúÝ Ăz ÓĀz¾ù ªĉw¤ý 

 

ûĀù¿j ANOVA: F(2,18) = 90.68 , p < 0.001 
 óÿº« ½¹ Ăí ½ĀÖýwúă0  ¢Åv Ïÿ¾æùI üĉ¾ú£ ûÿºz ¾úĉvÀõj āÿ¾ñ (SCO) 

  ½¹ ć¿vĀă üĉ¾ú£ Iôzwêù ½¹ )¢Év¹ Ĉ¤·wþÉ ¹¾îöúÝ ½¹ ć¾ĊòúÊ¯ Èăwí
āÿ¾ñ SCO+T  ĈþÞù ¹Ā{Ąz ¦Ýwz  Ăz ¿Āþă ºþ¯¾ă IºÉ Ĉ¤·wþÉ ¹¾îöúÝ ½v¹

 Ĉù ûwÊý ªĉw¤ý üĉv )¢Åv āºĊÅ¾ý ó¾¤þí āÿ¾ñ ²ÖÅ  ć¿vĀă üĉ¾ú£ ºă¹
Ĉù Ăz ºývĀ£  ìĉ ûvĀþÝ¢Úåw´ù ôùwÝ  ¿v ĈÉwý Ĉ¤·wþÉ ¢åv ¾zv¾z ½¹ āºþþí
¾úĉvÀõj ºþí ôúÝ. 

 

  ôîÉ,±¾Õ )  ĈÕ ¾ĊÆù #ìĊ£wúÉ$ ā½vÿ ó¾¤þí āÿ¾ñ ½¹ āºÉ(control) 
 

 
  ôîÉ- )£wúÉ$ ā½vĀ³¾ÕĊìÆù #Ċ¾ ÕĈ  vÀõj wêõv āÿ¾ñ ½¹ āºÉĉ¾ú  $SCO# 

 

 

ôîÉ  . ) ±¾Õ£wúÉ$ ā½vÿ ĊìÆù #Ċ¾ ÕĈ  ¾ú£ ÿ wêõv āÿ¾ñ ½¹ āºÉĉü $SCO 

T) 

 

¾ĊÆù ćwăĀòõv  ø¤ÆĊÅ ¿v ā¹wæ¤Åv wz Äĉ½Āù Ĉzj ¿wù ûĀù¿j ½¹ ¡wývĀĊ³ Ĉzwĉ
ðþĊí¾£ Ātºĉÿ ANY-maze ÷¾ý Ĉ«ÿ¾· ÿ ºÉ øĊÅ¾£ ÿ ¢{§Ăz ½vÀåv  ¡½ĀÍ

ĂÊêý ĈÅ½¾z )¢å¾ñ ½v¾é ôĊö´£ ¹½Āù āÿ¾ñ ¾ă ½¹ ¢í¾³ ¾ĊÆù ìĊ£wúÉ ćwă
 ĈÕ ćwă¾ĊÆù ÇĀù Ăí ¹v¹ ûwÊý āºÉ øĊê¤Æù ćwă¾ĊÆù ó¾¤þí āÿ¾ñ ćwă ¾£
 āw£Āí ÿ  ôîÉ$ ºý¹¾í ĈÕ ûwĄþ~ ćĀîÅ Ăz ûºĊÅ½ ćv¾z v½ ć¾£, )#  āÿ¾ñ ½¹
¾úĉvÀõj (SCO) āºþív¾~ Ĉ¤í¾³ ćĀòõv IĈýđĀÕ I¾£¢Æ« wz āv¾úă ÿ ¾£ ćĀ«ÿ

 ûwÊý Ăí ¹Āz ¿wù ûĀùv¾Ċ~ øÚþùwý ¢Ą« ½¹ óĒ¤·v āºþă¹ ¢Åv ĈĉwÒå Ĉzwĉ
 ôîÉ$- )#üĉ¾ú£ R¾úĉvÀõj āÿ¾ñ ½¹ øÚþù Ĉ¤í¾³ ćwă¾ĊÆù Iāºĉ¹ āw£Āí ÿ ¾£ ¾£

¢Æ« ćĀòõv ÿ ºÉ āºăwÊù ¾úĉvÀõj āÿ¾ñ ¿v  āÿ¾ñ Ăz ć¾¤ÊĊz ¢ăw{É Ā«ÿ
¹ ó¾¤þí  ā½ÿ¹ ¿v Ä~ ¡wývĀĊ³ Ĉ¤·wþÉ ¹¾îöúÝ Ĉ{Æý ¹Ā{Ąz ¾òýwĊz Ăí ¢Év

  ôîÉ$ ¢Åv ć¿vĀă üĉ¾ú£.#.  Ĉù Ă¤Êñ ôÍw³ ªĉw¤ý Ăz Ă«Ā£ wz  ûwĊz ûvĀ£
  Ăí ¢Év¹¾ú£ĉü  ¿vĀăć  vÀåv y«ĀùĉÈ þÞùĈ½v¹    ±ĀÖÅIL-4    ÿIL-10    ½¹
 ÇĀùwăć  vÀõjĉ¾úć  ºÉ  )¢Åv āvÀåvĉÈ  ÅĊíĀ¤Ċ üwăć  zwĄ¤õvºÑĈ   ¹Ā{Ąz wz
þÞùĈ½v¹  ¤·wþÉ ¹¾îöúÝĈ  ¹Āz āv¾úă  ÿ ¢Åv ā¾ú£ĉü  ¿vĀăć  ùĈºývĀ£  ºÞ£ wzĉ ô  
j¾åĉwăºþć  zwĄ¤õvĈ  Àâù ¹¾îöúÝ ¹Ā{Ąz ÿ ć  ³ óºù ½¹ĊývĀĈ  vÀõjĉ¾ú  )ºÉwz ¾§où 

 

¦´z  
vĉü  Å½¾z ãºă wz ÈăÿÂ~Ĉ  ¾ú£ ¾§vĉ ü  ¿vĀăć  ¢Êă Ă¤æăvć  ù¾Å ±ĀÖÅ ¾zĈ  
vĉíĀõ¾¤þĊüwăć  zwĄ¤õvºÑĈ  IL-4    ÿIL-10  ¤·wþÉ ¹¾îöúÝ ÿĈ  ³ óºù ½¹ĊývĀĈ 
vÀõjĉ¾ú  {ÎÝ  xwĄ¤õv  )ºÉ  ÷w¬ývĈ  ĉîĈ  ýwîù  ¿vĊ øÆwăć  öíĊº ć    ½¹
åĀ£w~ĊÀĉÁĀõĀć  vÀõjĉ¾ú  ~ wz Ăí ¢ÅvĊ¢å¾Ê  Åv¾ýÁ¹ÿ½ĀýĊûĀ  ¤·wþÉ ¢åv ÿĈ 
Ów{£½v  ºÞ£ )¹½v¹ĉô  vĉü  ù xwĄ¤õv ĈºývĀ£  ¾¸£ ¿vĉy  ýÿ½ĀýĈ  ñĀö«Ċ¾ć    ÿ ā¹¾í

¾ú£ )ºþí Øæ³ v½ ĂÚåw³ĉü  ¿vĀăć  Àí¾ù ¡v¾§v wzć  ´ù ÿĊÖĈ    I¹Ā·ĉîĈ    ¿v
á ¡Ē·vºùĊ ÿ½v¹¾Ĉĉ  Āê£ ÿ xwĄ¤õv Èăwí ½¹ ¾§oùĉ¢  Àâù ¹¾îöúÝć    xĀÆ´ù

ùĈ¹ĀÉ  )ĉ Ă¤åwwăć  vĉü  ¾ú£ Ăí ¹v¹ ûwÊý ĂÞõwÖùĉü    y«Āù øÚþùvÀåvĉ È  
þÞùĈ½v¹  IL-4    ÿIL-10  wÒå ĂÚåw³ ¹Ā{Ąz ÿĈĉ   ÇĀù ½¹wăć    Ĉĉv¾´Í
vÀõjĉ¾úć  v )ºÉĉü  w¤ýĉª  zĊ¾òýw  õwÞå Ăí ¢Åv ûjĊ¢  ýºzĈ  ù ĈºývĀ£  ¾Õ ¿vĉè 
ówÞå¿wÅ ć  ÆùĊwă¾ ć  zwĄ¤õvºÑĈ  åÿ¾£ÿ½Āý ÿĊIì  ¤Ùwæ³ ÈêýĈ    ¾zv¾z ½¹
ÅjĊywăć ¤·wþÉĈ vĉwæ  ºþí. 

āÿ¾ñ üĊòýwĊù 

pg/ml 
  ãv¾´ýv
 ½wĊÞù 

ĂÆĉwêù  ćwă
ĈþÞù½v¹ ć 

½vºêù p 

Contr

ol 
//*-- 30*+ Control Ѓ  

SCO 
++,*+ 

SCO ,3*,0 0/*+ SCO <  

SCO + T 
+0*+< 

SCO 

+ T 
0+*,4 03*+ Control Ѓ  

SCO + T 
+0*+< 
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